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Annotatsiya. Ushbu
magqgolada masofadan  zondlash
ma’lumotlari asosida Qashgadaryo
viloyatining Dehgonobod tumani
misolida sun’iy yo‘ldoshdan olingan
suratlar  orqgali ormon  fondi
hududlaridagi yer turlarini kuzatish,
ularning hozirgi holati, tarqgalishi,
vaqt o‘tishi bilan sodir bo‘layotgan
turli o‘zgarishlarini baholash
mumbkinligi faraz qilinadi. Bundan
tashgari, ushbu tasvirlarni tahlil
gilish asosida 1ilmiy asoslangan
ormon o'zgarishi xaritasini ishlab
chiqish va samarali monitoring qilish
bo'yicha tavsiyalarni shakllantirish
mumkin. Bugungi kunda iqlim
o'zgarishi, suv tangqisligi, biologik
xilma-xillikning yo'qolishi va
yerlarning tanazzulga uchrashi kabi
global ekologik muammolar
insoniyat oldida turgan eng dolzarb
muammolardan biri hisoblanadi.
Ushbu muammolarni hal qilishda
o'rmonlar hal qiluvchi rol o'ynaydi.

Magolaning asosty magsadi
Qashgadaryo viloyatining
Dehqgonobod  tumanidagi tabiiy
resurslari  cheklangan o ‘rmon

yerlari to‘g risida sun’iy yo‘ldosh
tasvirlaridan tejamkor va samarali
foydalanish  orqali to‘gTi va
ishonchli ma’lumotlarni olishdan
iborat. Bunga erishish uchun
O ‘zbekiston yer resurslarining holati

to ‘g risidagi rasmiy hisobotni sun’iy
yo ‘ldosh ma ’lumotlari bilan
birlashtirish va o‘rmon yerlari
monitoringi uchun eng mos GIS
ilovasini  aniqlash  zarur. Ular
nafaqgat  ekologik  bargarorlikni
ta'minlabgina gqolmay, balki suv
resurslarini muhofaza qilish, iqlim
muvozanatini saqglash va biologik
xilma-xillikni  saqlashning asosiy
elementlari bo‘lib ham xizmat qiladi.

Kalit so‘zlar: Qashgadaryo
viloyati, Sentinel-2, Forest Patology
Monitoring, ArcGIS, QGIS va Google
Earth Enginening NDVI, EVI va
NDMI tahlillari.

AHHOmMmauua: B  Jdaumoll
cmamve npedno.azaemcs, 4mo Ha
ocHoge OaHHbIX OUCMAHYUOHHOZ20
30HOuposaHus  3emau  MONHCHO
Habawdams 3a munamu 3emenb
fnecHo20 PoHOa, oueHUBAMb  UX
cospemeHHoe cocmosiHue,
pacnpocmpaHeHue U  PasauvdHbvle
U3BMeHEeHUSL 80 8peMeHU C NOMOUWbIO
CNYMHUKOBBIX CHUMKO8 8
Jlexxanabadckom paiioxe
Kawxadapvurckoii obaacmu. Kpome
mMo20, HA OCHOBe aHAAU3A IMUX
CHUMKO8 MOXMCHO pa3pabomamb
HayuHo  00OCHOBAHHYN  Kapmy
U3MeHeHUs1  necHo20  douda U
cpopmyauposams pexomeHdayuu no
agPpexmusHomMy MOHUMOPUH2Y.
Ce200Hs 2100a1bHble IK0102UHECKUE



npobaemvl, maxkue Kaxk u3meHeHUe
xaumama, deguyum 800bl, nNomepsn

buopasHoobpasus u Oe2padauus
3emenb, N6ASOMCS  OOHUMU U3
Hauboee oCMpbLX npob.aem,

cmoswux neped  4ea08e4ecmeoM.
Jleca ueparom saxcHelliuyo poav 8
peweruu amux npobaem. OcHosHas
Uenb cCMambvu — NOAYHUMb MOUHYHO
u odocmosepHyr uH@dopmauur o
/NIeCHBIX 3eMAAX C 02PAHUUEHHbIMU
NpupooHbIMU pecypcamu 8
Jlexxarnabadckom patioHe
Kawrxadapvunckoti obaacmu
nocpedcmeom  3KOHOMUYHO20 U
agPexmusHo20 UCN0Ab308AHUA
CNYMHUKOBBIX CHUMKO8. /[15 9mo20
Heobxodumo 00BeduHUmMD
ouyuUanbHBLIL omuem o0 cOCmostHuU
3eMeNbHbIX pecypcos8 Y3bexkucmaHa
CO CNYMHUKOBBIMU OAHHbIMU U
onpedeaums Haubosee noodxodsawee
I'C-npunoocerue ons
MOHUMOPUH2A NeCHbLX 3emenb. OHU
He MoAbKO obecnevusaioom
9K0102UUeCKY10 YCmoluu8ocmy, HO U
CAYHCam KAWUEBbIMU d/1eMeHImnamu

3auumnol B0O0HDBLX pecypcos,
nooddepxicaHus KAuUMamu4ecko20
banaHca u coxpaHeHus
6uopasroobpasus.

Karoueswble caosea:
KawxadapvuHckasn obaacmy,
anaausvt NDVI, EVI u NDMI
Sentinel-2, aeconamoio2uyvecKull
MmoHumopuHe, ArcGIS, QGIS u
Google Earth Engine.

Annotation.. This article
assumes that, based on remote
sensing data, it is possible to observe
land types in forest fund areas, assess
their current state, distribution, and
various changes over time using
satellite images in the Dehqanabad
district of Kashkadarya region. In
addition, based on the analysis of
these images, it is possible to develop
a scientifically based forest change
map and formulate

recommendations  for  effective
monitoring. Today, global
environmental problems such as
climate change, water scarcity,
biodiversity loss, and  land
degradation are among the most
urgent problems facing humanity.
Forests play a crucial role in solving
these problems. The main goal of the
article is to obtain accurate and
reliable information about forest
lands with limited natural resources
in the Dehganabad district of
Kashkadarya region through
economical and effective use of
satellite images. To achieve this, it is
necessary to combine the official
report on the state of Uzbekistan's
land resources with satellite data and
identify the most suitable GIS
application for monitoring forest
lands. They not only ensure
ecological sustainability, but also
serve as key elements for protecting
water resources, maintaining
climate balance, and preserving
biodiversity..

Key words: Kashkadarya
region, NDVI, EVI, and NDMI
analyses of Sentinel-2, Forest
Pathology  Monitoring, ArcGIS,
QGIS, and Google Earth
Engineactivities in  agricultural
landscapes formed in areas for the
purpose of agricultural development,
the types of erosion, as well as the
causes and consequences of erosion.
The principles of optimizing the use of
agricultural landscapes are
considered.

1 Introduction: According to the
newly revised Constitution of the
Republic of Uzbekistan adopted in
2023, all natural resources-including
land, subsoil resources, water, flora
and fauna, and other natural reserves-
are considered national wealth. Their
rational and efficient use is required,
and they are under state protection



[14]. Today, scientists around the
world are conducting applied
research on studying the condition of
forests, preserving biodiversity,
addressing climate change, and
protecting the environment. Notably,
Dr. Walawe Durage Kalpanie
Vimarshana Nandasena from the
University of Waikato in New Zealand
conducted a study on mapping forest
changes in Sri Lanka using remote
sensing and Google Earth Engine
(GEE). The study assessed the
suitability of medium- and low-
resolution satellite imagery provided
by NASA and the European Space
Agency (ESA) for various forestry
applications in Sri Lanka through the
GEE platform. The research was
carried out based on three vegetation
mapping scenarios: identifying home
gardens, monitoring invasive pine
species, and mapping forest cover in
tropical mountainous regions [4].
Professor Jincheng Liu from the
College of Natural Resources and
Environment at the Northwest
Agriculture and Forestry University of
the People's Republic of China has
conducted numerous  scientific
studies focused on monitoring forest
vegetation using multi-source remote
sensing data. His research
emphasizes the spatial configuration
and zonation of vegetation, as well as
assessing the impacts of climate
change and the capacity of forests for
carbon sequestration [5]. Today,
forested areas are widely studied
using satellite imagery, with the NDVI
index being one of the primary
methods for assessing and mapping
vegetation quantity. The Normalized
Difference Vegetation Index (NDVI)
[15] is a standardized index that
enables users to generate imagery
reflecting "greenness" or the relative
level of biomass. NDVI utilizes the
reflectance properties of red and near-

infrared (NIR) light to detect
vegetation cover and can be useful in
classifying areas with high and low
vegetation density, as well as
identifying signs of drought [15].

Forests can undergo rapid
changes due to both natural processes
and human activities, which in turn
have direct and indirect impacts on
the  surrounding  environment.
Forests are among the most vital
ecosystems on Earth-they help
preserve water quality through
watershed protection, provide unique
habitats for flora and fauna, maintain
biodiversity, and contribute
significantly to mitigating climate
change by absorbing carbon dioxide.
Changes in forests can occur at
various scales and intensities, ranging
from the death of a single tree to
widespread forest fires. Human
activities and natural factors threaten
vegetation and forests, leading to
landscape  transformations  and
ecosystem instability. In temperate
climate zones, deforestation is
considered the most significant form
of forest degradation. This process
results in land degradation, habitat
loss, soil erosion, and the release of
carbon into the atmosphere. Carbon
emissions from deforestation and
forest degradation constitute the
second-largest anthropogenic source
of atmospheric carbon-surpassed
only by the burning of fossil fuels such
as coal, oil, and natural gas [16]

2 Study area: As part of the
United Nations Millennium
Development Goals initiative, 17
Sustainable = Development  Goals
(SDGs) were established in 2015 to
promote global sustainability (United
Nations, 2015). Specifically, SDG 15
[2] — Life on Land — advocates for the
sustainable management of all types
of forests, aims to halt deforestation,
restore degraded forests, and promote



afforestation and reforestation efforts
on a global scale. To implement SDG
15 effectively, it is essential to have
accurate information about the
changes occurring within forest areas
and how these changes evolve over
time. Remote sensing technology
plays a crucial role in this process, as
it provides data at various scales-
global, regional, and national. This
information is valuable for developing
future projections based on historical
land use changes. Furthermore,
remote sensing has been proven to be
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a reliable method for mapping and
monitoring forest conditions [2].
Indeed, as shown in Table 1.1, the
share of forest fund land varies across
regions. For instance, it constitutes
6,732.20 thousand hectares in the
Republic of Karakalpakstan, 3,005.10
thousand hectares in Navoi region,
and 578.8 thousand hectares in
Tashkent region. In Kashkadarya
region, forest fund lands cover 316.7
thousand hectares, of which 135.7
thousand hectares are forested areas.
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Figure 1.1. Map of the state of forest lands of the Republic of Uzbekistan [11].

Source: National Report on the
State of Land Resources, Cadastre
Agency. Forest monitoring is an
information system consisting of
regular observations aimed at
detecting, assessing, and forecasting
changes in the condition of the state
forest fund in order to timely prevent
negative impacts on forests.

In accordance with Resolution
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No. 31 [24] of the Cabinet of Ministers
of the Republic of Uzbekistan dated
January 17, 2020, “On measures to
improve the maintenance of state
accounting and monitoring of
forests,” the state accounting and
monitoring of forests is currently
being carried out [24].

in thousands of hectares
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Figure 1.2. Distribution of Forest Land in the Republic of Karakalpakstan,
Regions, and Tashkent City Source: National Report on the State of Land

Resources, Cadastre Agency

The main objective of forest
monitoring is to promptly observe the
effects of natural and anthropogenic
conditions resulting from forest use,
collect and analyze data on changes,
and support the protection and
conservation of forests, the efficient
use of forest resources, and the
sustainable management of the
forestry system. It also aims to
provide timely insights into changes
occurring within the state forest fund.
Forest monitoring is organized by the
Forestry Agency under the Ministry of
Ecology, Environmental Protection,
and Climate Change of the Republic of
Uzbekistan, along with its regional
branches. It utilizes data on the
condition of forested areas managed
by forestry enterprises that have been
granted permanent use of state forest
fund lands.

Key functions and areas of activity of

the Forestry agency:

e Implementing a unified state
policy in forestry aimed at

expanding forest resources and
ensuring their rational use;
Developing proposals to improve
forestry legislation and ensuring
its practical enforcement;

of the forest fund and protected
natural areas, afforestation,
reforestation, protection, and
rational, economical use of
forests;

Developing and executing
measures to restore forests and
expand protective forest belts,
including afforestation on
mountain slopes, ravines, and
degraded lands to combat
erosion;

Studying the forest fund, flora,
and fauna and maintaining
accurate records, as well as
introducing scientific
advancements and best practices
into forestry operations;
Protecting forests from fires,
pests, diseases, illegal logging,



and other violations of forestry
laws;

Developing and implementing a
unified system for the
certification and standardization
of ornamental plant seedlings
and seeds;

Expanding and developing
interconnected economic
activities within forestry
enterprises, such as seedling
cultivation, harvesting of
medicinal plants, beekeeping, fish
farming, livestock production,
deep processing of products, and
manufacturing consumer goods;
Attracting grants from
international financial
institutions to the sector and
broadly developing ecotourism;
Organizing the training,
retraining, and professional
development of specialists with
secondary and higher education
in the field of forestry [28].
Currently, there are 13 regional
departments of the Forestry
Agency operating across the
Republic of Uzbekistan.
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Table 1.1. Forestry Agency of the

Republic of Uzbekistan
9 3 Agency
Ne | Agency name | Ne Bt
Forestry
1 Agency of the 3 Jizzakh State
" | Republic  of | = | Forestry
Karakalpakstan
2 Khorezm State 9 g%gg arya
Forestry Forestry
. Tashkent
3. | NavoiState | 14 | spate
y Forestry
Fergana
4 | Bukhara State | ) | grage
y Forestry
Kashgadarya Andijan
5. 12. | State
State Forestry
Forestry
6 Surkhandarya 13 glt:;ellt[r;angan
" | State Forestry '
Forestry
7 Samarkand
" | State Forestry

geographical

Figure 2 below shows the
locations

of these

regional forestry departments [28].




Forest monitoring is organized
by the Forestry Agency and its
regional branches, utilizing data on
the condition of forested areas
managed by forestry enterprises that
have been granted permanent use of
state forest fund lands. Forest
monitoring is categorized into several

main types (as illustrated in Figure 3),
depending on their specific tasks and
implementation goals. These types
are essential for the effective
management of various forest
resources, ensuring  ecological
stability, and continuously observing
the state of forest ecosystems [29].

Forest Pathology Monitoring

Monitoring of Forest Resources and Forest Fund Lands

Monitoring of Forests Affected by Radiation and Technogenic Pollution

Figure 1.4. Main types of forest monitoring Source:
https://lex.uz/ru/docs/-4702526

Forest Pathology Monitoring is
a system designed for the rapid
assessment of forest health, timely
forecasting, and prompt detection of
pathological changes. Its purpose is to
protect forests and support decision-
making in forest management by
monitoring the pathological condition
of forests. This includes assessing
damage caused by pests and diseases
that disrupt forest stability, as well as
evaluating the qualitative changes in
forest pathology resulting from
anthropogenic impacts. Forest Fire
Monitoring is a tracking system aimed
at protecting forests from fire
hazards. It includes monitoring the
occurrence and causes of fires,
maintaining records, analyzing data
related to forest fires, and predicting

fire risks. Monitoring of Forests
Affected by Radiation and
Technogenic  Pollution involves
studying the impact of anthropogenic
environmental pollution on forest
fund lands, forest resources, and
forest products. This system assesses
the degree to which forest ecosystems
are affected by radiation and
industrial contamination. Monitoring
of Forest Resources and Forest Fund
Lands is based on state forest
accounting and forest inventory data.
It ensures the evaluation of ongoing
changes in forest resources and forest
fund lands. The monitoring of forest
pathology, forest fires, and forests
affected by radiation and technogenic
pollution is carried out by forestry
enterprises and coordinated by the




Forestry Agency [29].

3 Materials and methods
The study area's spatial image was
obtained from the Earth Explorer
database, and each section was filled
in the following sequence:

The research area was selected
using a circle, and the point was
marked with its radius entered;

The spatial image of the
selected research area was obtained
for the desired year by entering the
year in "search from";

Significant months for
calculating NDVI and SAVI were
selected in the '"search month"
section, which is mainly in the middle
of spring and summer;

After closing the search criteria
section, the Data Sets section was
accessed;

The Landsat 8-9 OLI/TIRS
spatial image of the area selected for
the experiment was downloaded from
the Earth Explorer database [12].

Analyzing vegetation changes
in the Kashqadarya region required a
series of steps to ensure accurate and
reliable results. The initial pre-
processing steps and operations on
satellite images were crucial in
improving the quality and accuracy of
the remote sensing maps.

This included atmospheric and

geometric corrections, outlier
removal, and mosaicking.  Using
ArcGIS 10.6 software packages,

further analysis was conducted to
interpret the results. The "Resample"
GIS tool was employed to convert the
actual pixel size of the satellite images
to 150 meters’ x 150 meters. This
expedited the analyzing process,
returned an enhanced visualization,
and reduced the size of the remote
sensing images, which ensured proper
data storage [13]. The Normalized
Difference Vegetation Index (NDVI)
was then used to detect the canopy
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cover from the satellite images. This
index ranged from -1 to 1 and assessed
whether the target being analyzed
contained photosynthetic ally active
vegetation or not using Equation 1.
The NIR (Near InfraRed band of
Landsat sensor Landsat 8 OLI) and
RED (red band of the Landsat sensor)
were crucial in this process.
Vegetation cover above 0.3 NDVI was
removed from each satellite image to
improve the accuracy of the Soil-
Adjusted Vegetation Index (SAVI)
values. The SAVI values range from -
1.5 to 1.5 and enable a sufficient
description of the soil-vegetation
system and soil type classification.
This is essential for estimating the
consequences of vegetation change
using Equation 2. These methods and
tools have resulted in accurate and
reliable data on vegetation changes in
the Andijan region. These steps are
essential in remote sensing and
provide a foundation for further
analysis and interpretation of satellite
data [14]. Using these methods,
researchers can assess vegetation
changes and make informed decisions
about land-use change and
management. Overall, using these
tools and techniques is essential in
remote sensing and provides valuable
insights into environmental changes,
enabling informed decision-making
to protect and manage natural
resources.

NDVI= NIR-RED/ NIR+RED (1)
SAVI= (NIR-RED/
NIR+RED)x(1+L) (2)

Where: NIR is the Near
InfraRed band of the Landsat sensor,
and L is a soil adjustment factor L =
0.5.

4 Results

Kashkadarya region is a province
within the Republic of Uzbekistan. It
was established on November 1, 1924,
making it the first region formed as



part of Uzbekistan. Located in the
southwestern part of the country, it
lies within the Kashkadarya Basin at
the western edge of the Pamir-Alay
mountain system, between the Amu
Darya and Zarafshan rivers, and the
Hisor and Zarafshan mountain
ranges. It borders Bukhara region to
the northwest, Surkhandarya region
to the southeast, Turkmenistan to the

southwest and west, Tajikistan and
Samarkand Region to the east. Its
total area is 28.6 thousand square
kilometers [11]. Population -
3,639,318 people (2025). The region
is known for its diverse landscapes,
ranging from fertile plains and valleys
to mountains and deserts.

Kashkadarya region
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Figure 1.5. Geographical location of Kashkadarya region, Source:
https://diva-gis.org/data.html

The table below provides
general information about the
districts and cities within

Kashkadarya region as of January 1,
2025. The data is compiled based on
sources from the Agency of Statistics
under the President of the Republic of
Uzbekistan, the Kashkadarya regional
Government, and other public
sources [30]. Dehkanabad district,
located in the southeastern part of
Kashkadarya region, is one of the
largest territories within the region
and features mountainous and
foothill terrain. It borders Guzor
district to the northwest, Kamashi
district to the northeast,
Surkhandarya region to the southeast,
and Turkmenistan to the west. The
district covers an area of 395,662
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hectares, with 82,003 hectares of

forested land. Dehkanabad
experiences a dry subtropical climate
with  continental characteristics.

Summers are hot and dry, with
temperatures  reaching between
+35°C and +40°C in July and August.
Winters are cold, with average
temperatures in January ranging
from -2°C to -10°C. The average
annual precipitation is between 300—
600 mm, mostly falling in the spring
and autumn seasons. [31].
Dehkanabad district consists of
mountainous and foothill areas, with
much of its territory occupied by the
Bobotog‘, Hisor, and Zarafshan
mountain ranges. The district's
highest elevations reach between
2,500 and 3,000 meters above sea



level.

Table 1.2. Districts of Kashkadarya region (as of January 1, 2025)

Total Land Area (ha) O‘rmon zorlar(ga)
total Irrigated Land total Irrigated Area

1 Guzor 265 230 35648 4569 78
2 Dehkanabad 395 662 2925 82 003
3 Kamashi 245 735 35746 27 489 268
4 Karshi 91 633 49 046 781 781
5 Koson 187 241 74 747 1032 1030
6 Kasbi 73479 50 533 262 258
7 Kitob 174 269 20 390 262 258
8 Mirishkor 312 538 63 492 464 418
9 Muborak 307 013 35004 939 899
10 Nishon 211128 57 235 931 931
11 Chirokchi 112 666 17 408 98 48
12 Shahrisabz District 161 819 23764 8581 62
13 Yakkabog 134 947 34 665 12 183 471
14 Karshi City. 7551 1735 332 93
15 Shahrisabz City. 4 868 2 507 3 3
16 Kukdala 171 020 17 763 1603 255

Jami: 2856 799 522 605 164 251 5967

The area is home to several rivers
and reservoirs, and natural caves can
also be found, some of which are

recognized as geological monuments.
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Figure 1.6. Geographical location of Dehkanabad district

Although natural forests in
Kashkadarya region do not cover vast
areas, forested zones are present in
mountainous areas and river valleys.
Dehkanabad district is an ecologically
and economically significant area
within Kashkadarya region. The
Dehkanabad State Forestry operates

here with the aim of protecting the
environment, using natural resources
sustainably, and preserving
biodiversity. With its mountainous
terrain, rich natural environment, and
unique flora and fauna, the district
holds important value as a natural
conservation area. The total area of
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the forestry enterprise is 102,640.2
hectares [11].

From an ecological perspective,
the forestry's role includes preventing
soil erosion, maintaining ecological
balance, and preserving biodiversity.
Economically, it contributes through
the supply of timber, collection of
medicinal plants, nursery farming,
and other related activities. The
Dehkanabad State Forestry is home to
a variety of native plant species,
including juniper, almond, pistach

—

io,

wild apple, apricot, pear, fruit-bearing
shrubs, and medicinal plants such as
ziziphora, wormwood, and licorice. At
elevations of 1,000-1,500 meters,
wild fruit trees such as apple, pear,
almond, and apricot are prevalent. At
1,500—2,500 meters, juniper forests
and shrublands dominate. Above
2,500 meters, the landscape mainly
consists of alpine vegetation and
rocky terrain.

Figure 1.7. Dekhkanabad State Forestry

The Dehkanabad forestry
stands out for its natural landscape
and geographical location. Situated
primarily in a mountainous area, this
forestry plays a vital role in preserving
biodiversity and maintaining the
ecosystem. The forested areas are
scattered throughout the region, and
each forest section hosts a variety of
tree species

5 Discussion: The review of
literature and practical experiences
presented above indicates that the
preservation, monitoring, and
effective management of forest fund
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lands in the Republic of Uzbekistan
are among the most pressing issues.
National initiatives such as the “Yashil
Makon” (Green Space) program and
the implementation of legal
frameworks for forest inventory and
monitoring demonstrate the
government’s progressively
strengthening environmental
protection policy. Specifically, the
case of the Dehkanabad State Forestry
shows a thorough study of the
natural-geographic features, species
composition, and utilization patterns
of forest resources.



The application of GIS and
remote sensing technologies
significantly enhances the ability to
map forest areas, analyze changes,
and detect negative impacts such as
fires, pest outbreaks, and
anthropogenic disturbances. These
technologies are crucial tools in

preserving biodiversity, combating
erosion and desertification, and
developing climate adaptation
strategies.

International examples from
Sri Lanka, China, and the United
States  demonstrate the  high
effectiveness of remote sensing
technologies-particularly Landsat and
Sentinel satellites-in analyzing forest
cover dynamics, monitoring conifer
species expansion, and detecting
degradation processes. Free
platforms like ArcGIS, QGIS, and
Google Earth Engine (GEE) offer
great opportunities for developing
countries. However, in Uzbekistan,
several challenges remain for
widespread adoption of these
technologies-such as a lack of skilled
personnel, insufficient technical
resources, and irregular updates to
data repositories. Addressing these
obstacles will pave the way for more
efficient forest resource management,
sustainable development, and
improved ecological security.

6 Conclusions: This dissertation
developed a comprehensive approach
to improving methods for monitoring
forest fund lands based on
geoformation  technologies. The
research results established practical
and theoretical foundations for
managing, assessing, and ensuring
the sustainability of forest resources
in Uzbekistan through modern
technologies. Each chapter of the
dissertation is interrelated,
sequentially addressing the problem
and ultimately leading to a
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comprehensive solution. Chapter I
theoretically analyzed the general
state of forest fund lands, the
necessity of monitoring them, and the
problems in global and national
contexts. The ecological, social, and

economic significance of forest
resources was highlighted. The
limitations of traditional

management methods were examined
in comparison with  modern
technological approaches. Based on

this, the mneed to implement
innovative monitoring systems for
Uzbekistan =~ was  substantiated.

Chapter II developed a methodology
for monitoring forest conditions
based on remote sensing and GIS
technologies. Using indices like NDVI
and EVI, forest density, degradation
levels, and restoration zones were
identified and analyzed using the
example of the Dehkanabad forestry.
Satellite images from different years
were used to observe changes in forest
cover over space and time, enabling
objective and repeatable monitoring.
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VYIIK: 332.2:349.6:528:528.9:004.9

YER RESURSLARIDAN OQILONA FOYDALANISH, HUQUQIY
MUHOFAZA QILISH HAMDA GEODEZIYA, KARTOGRAFIYA VA
KADASTR TIZIMIDA RAQAMLI TEXNOLOGIYALAR

Toshpo‘latova S.0. - “TIQXMMI” Milliy Tadqgigot Universiteti “Yer
resurslari va kadastr” fakulteti 3-bosqich talabasi

Annotatsiya. Ushbu
magqolada yer resurslaridan oqilona
foydalanish, ularni huquqiy jihatdan
muhofaza qilish hamda geodeziya,
kartografiya va kadastr tizimida
ragamli texnologiyalarni qo‘llash
masalalari atroflicha yoritilgan. Yer
resurslarining ekologik bargarorlik
va iqtisodiy rivojlanishdagi o‘rni
tahlil qilinib, wularni samarali
boshgarishning asosiy tamoyillari
keltirilgan. Qonunchilik  asoslarti,
yerga oid huquqlarni tartibga
soluvchi mexanizmlar, shuningdek,
zamonaviy GIS, masofadan zondlash
va elektron kadastr tizimlarining
amaliy ahamiyati bayon etilgan.
Sohadagi mavjud muammolar tahlil
qilinib, ularni bartaraf etish yo‘llari
boyicha takliflar ilgari surilgan.
Magqola yer resurslarini boshqarish
sohasida  ilmiy-amaliy  faoliyat
yurituvchi mutaxassislar, talabalar
va styosatchilar uchun foydali
bolishi mumbkin.

Kalit so’zlar:
oqilona
muhofaza,

yer
foydalanish,
geodeziya,
kartografiya, kadastr, ragamli
texnologiyalar, GIS, masofadan
zondlash, elektron kadastr, ekologik
bargarorlik, yer gonunchiligi.
AHHOmMmauyua B JdaHHoll
cmamve nodpobHO paccmompeHbvl
80NPOCHL PaAyUOHANLHO20
UCNO0/1b308AHUA 3eMeNbHbIX
pecypcos, ux npasosotl oXpauvl, a
makxce nNpuMeHeHUsl UYuPposwvlx
mexHo102Ull 8 cucmemax 2eode3uu,
Kapmozpaguu u kadacmpa.

resurslari,
huqugqiy
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IIpoanaausuposaHna poab
3eMeNbHbIX pecypcos 8 obecneveHuu
aKoa02uveckoll ycmotivusocmu u
9KOHOMUYUECKO20 passumus,
8vl0eneHbl  Kawuesble  NPUHYUNDBL
agdpexmusHo20 ynpas.neHus.
Ocsewenbl  npasosble  OCHOBbL,
MexXaHU3Mbl pe2yAuposaHus Npas Ha
3eMA0, @ Mmakxkxe npakmuueckoe
3HaveHue COBDEMEHHDBIX I'uc,
JUCMAHUUOHHO20 30HOUPOBAHUS U
9/1eKMPOHHBIX Kadacmpoguix
cucmem. IIpedcmaeaen  anaau3
aKmyanvHsvlx npob.aem 8 ompacau u
npeodaodceHbl NYmu UX peuwleHusl.
Cmamvss moxcem Oblmb NoAE3HOU
das cneuuaaucmos, cmyoeHmos u
noaumuxos, pabomarwiux 8 cgepe

ynpas.eHus 3eMeNnbHbIMU
pecypcamu.
Karoueswvte caoea:

3emenvHble pecypcvl, payUOHANbHOE
uCnoab308aHuUe, NPABOBaAs 0XpPaHa,
2eode3us, kapmozpagdus, xadacmp,

yugposvle  mexwoaoauu, IT'HUC,
JucmaHuyuoHHoe 3oHduposanue,
9NeKMPOHHDBIU Kadacmp,
axon02uvecKasn ycmotiuusocmo,
3emenbHoe 3aKOHO.

Abstract: This article
comprehensively explores the

rational use of land resources, their
legal protection, and the application
of digital technologies in the fields of
geodesy, cartography, and cadastre.
The significance of land resources in
promoting ecological sustainability
and economic development is
analyzed, and the fundamental



principles  of  effective  land
management are outlined. The paper
highlights legal  frameworks,

regulatory mechanisms governing
land rights, and the practical
relevance of modern GIS tools,
remote sensing, and -electronic
cadastre systems. Existing sectoral
challenges are examined, and
solutions are proposed. The article
may be of interest to professionals,
students, and policymakers engaged
in land resource management.
Keywords: land resources,
rational use, legal protection,
geodesy, cartography, cadastre,
digital technologies, GIS, remote
sensing, electronic cadastre,
ecological  sustainability, land
legislation.0ameavcmeo.

Kirish

Yer resurslari insoniyatning
iqtisodiy, ijtimoiy va ekologik
barqarorligini  ta'minlovchi  eng
muhim boyliklardan biridir. Ular
qishloq xo%aligi, sanoat, qurilish va
transport kabi ko‘plab sohalarning
rivojida beqiyos o‘rin tutadi. Shuning
uchun ham yer resurslaridan oqilona
foydalanish, ularni huquqiy jihatdan
muhofaza qilish, va zamonaviy
raqamli texnologiyalar yordamida
boshqarishni takomillashtirish
bugungi kunda dolzarb masalalardan
biri hisoblanadi. Geodeziya,
kartografiya va kadastr tizimining
raqamlashtirilishi yerga oid
ma’lumotlarning aniqligini,
tezkorligini shaffofligini
oshiradi.[1]

Yer
foydalanish.

va

resurslaridan  oqilona
Yer resurslaridan
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oqilona foydalanish deganda ularning
tabiiy holatini saqlagan holda,
magsadli, samarali va uzoq muddatli

ehtiyojlarni  qondirishga  xizmat
qiluvchi tarzda ishlatilishi
tushuniladi. Bu tamoyil quyidagi
jihatlarni oz ichiga oladi: Yer
resurslarini rejalashtirilgan tarzda

tagsimlash, ya’ni yerga bo‘lgan ehtiyoj
va mavjud imkoniyatlarni solishtirib,
optimal tarzda foydalanish; Qishloq
xo%jaligi yerlaridan unumli
foydalanish, melioratsiya, sug‘orish
tizimlarini takomillashtirish orqali

hosildorlikni oshirish;
Shaharsozlikda yer maydonlarining

me’yoriy asosda belgilanib,
infratuzilma bilan uyg‘unlashgan
holda  rivojlantirilishi;  Ekologik

xavfsizlik, ya’ni yerning eroziyasi,
cho‘llanishi, ifloslanishi kabi salbiy
holatlarning oldini olish. Aks holda,
yer degradatsiyasi yuzaga kelib, tabiiy
muvozanat buziladi, igtisodiy
yo‘qotishlar va ijtimoily muammolar
vujudga keladi.[2]

Yer resurslarini  huquqiy
muhofaza  qilish. Yerga  oid
munosabatlarni tartibga solish uchun
maxsus qonunlar va normativ-
huquqiy hujjatlar mavjud.
O‘zbekiston Respublikasining “Yer
kodeksi”, “Davlat yer kadastri
to‘grisida”gi qonuni va boshqa
normativ hujjatlar yer bilan bog‘liq

munosabatlarni  huquqiy asosda
belgilaydi. Yerga egalik qilish,
foydalanish, ijaraga berish kabi

huquglar rasmiy tartibda ro‘yxatga
olinadi va bu huquqlarning buzilishi
sud orqali hal etiladi.



1-jadval

O‘zbekiston Respublikasida yer resurslaridan oqilona foydalanish holati (tahliliy

jadval)
Yo‘nalish Mavjud holat Muammolar Tavsiyalar
Qishloq xo‘jaligi Sug‘oriladigan yerlar Ba’zi hududlarda Suv tejovchi
yerlaridan asosiy gismni tashkil sho‘rlanish, suv texnologiyalar,
foydalanish etadi. Ko'plab yerlar tanqisligi, unumdorlik yerlarni tiklash
melioratsiya pasaygan. ishlari, agrotexnika
qilinmoqda. choralarini
kuchaytirish
Sanoat va qurilish Rivojlanayotgan Yashil hududlar Yashil hududlarni
uchun ajratilgan hududlarda gisqarishi, yerlarning muhofaza qilish,
yerlar infratuzilma magsadsiz egallanishi. ekologik baholash
kengaymoqda. asosida ajratish.
Yer kadastri va Kadastr ma’lumotlari | Ba’zi hududlarda GIS asosida
nazorat ragamlashtirilmoqda, | yangilangan ma’lumotlar | muntazam
yagona elektron baza yetarli emas. yangilanish,
mavjud. mahalliy
hokimiyatlar bilan
uzviy integratsiya.
Yer qonunchiligi Kuchli huquqiy baza Ba’zi hududlarda ijro Nazoratni
mavjud, qonunlar intizomi past, noqonuniy | kuchaytirish,
yangilanmoqda. yer ajratish holatlari bor. | jamoatchilik
ishtirokini
ta’minlash.
Raqamli GIS, dronlar, Texnik baza va Kadrlar tayyorlash,
texnologiyalardan masofaviy monitoring | mutaxassislar innovatsion
foydalanish ishlatilmoqda. yetishmovchiligi. texnologiyalarni
keng joriy qilish.
Ekologik holat Ayrim hududlarda yer | Suv resurslarining Ekologik
degradatsiyasi, yetishmasligi, not’g’ri monitoring,
cho‘llanish ekin turlarining ekilishi. | barqaror yer
kuzatilmoqda. foydalanish
dasturlari ishlab
chiqish.
Yer resurslarining huquqiy hakamlar hay’ati (arbitraj sudi) orqali

muhofazasi quyidagilarga asoslanadi:

Yer uchastkalarining kadastr
ro‘yxatidan o‘tkazilishi va
hujjatlarning rasmiylashtirilishi;

Nazorat organlari (masalan, Davlat

kadastr palatasi) tomonidan yerning
magsadli foydalanilishini kuzatish;
Yerga oid huquglarni elektron tarzda
yuritish orqali shaffoflikni oshirish va
korrupsiya holatlarini kamaytirish;
Yer nizolari bo‘yicha sudda yoki
arbitraj (bu huquqiy atama bo‘lib, ikki
yoki undan ortig tomon o‘rtasidagi
nizolarni suddan tashqgari, mustaqil
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hal qilish

jarayonini

anglatadi)

tartibida hal etish mexanizmlari.[3]

Geodeziya,
kadastr tizimi.
samarali

Yer

kartografiya va
resurslarini

boshqarishda geodeziya,
kartografiya va kadastr tizimining
ahamiyati beqiyosdir.[4]

Geodeziya — yer sirtining
o‘lchamlari va shaklini aniglash bilan
shug‘ullanadi. U yer maydonlarini

aniqlik bilan belgilash va
xaritalashtirishda muhim rol
o‘ynaydi.



2-jadval

Yer resurslarini huquqiy muhofaza qilish bo‘yicha asosiy moddalar (Yer Kodeksi)

Modda raqami | Modda nomi Qisqacha mazmuni
12-modda Yer tuzishning vazifalariva | Yer resurslaridan foydalanish va
mazmuni ularni muhofaza qilish, tuproq
unumdorligini oshirish, ekologik
muhitni yaxshilash uchun yer
tuzish tadbirlari amalga oshiriladi.
79-modda Yerlarni muhofaza Yerlarni oqilona va belgilangan
qilishning mazmuni va magqsadda ishlatish, ifloslanish va
tartibi eroziyadan himoya qilish bo‘yicha
chora-tadbirlar tizimi.
81-modda Kimyoviy yoki radioaktiv Ifloslangan yerlardan foydalanish
moddalar bilan ifloslangan | taqgiqglanadi, ular zaxira yerlariga
yerlardan foydalanish o‘tkazilishi mumkin, bu yerda
qurilish va dehqonchilik ishlari
cheklanadi.
85-modda Davlat nazorati tartibi Davlat organlari yerlar holatini
tekshiradi, gonunbuzarliklarni
aniqlaydi va javobgarlik
choralarini ko‘radi.
90-modda Qonunbuzarlik uchun Yerni noqonuniy egallash,
javobgarlik ifloslantirish yoki noto‘g‘ri
foydalanish holatlarida shaxslar
javobgarlikka tortiladi.

Kartografiya — yer yuzasining
turli xususiyatlarini aks ettiruvchi
xaritalarni tayyorlash sohasidir. Bu
xaritalar yer resurslarini boshqarish,
rejalashtirish va nazorat qilishda
go‘llaniladi.

Kadastr — yer uchastkalarining
igtisodiy, huquqiy va tabiiy holati
hagida ma’lumotlar yig‘ish va ularni
saqlash tizimidir. Bu tizim orqali
yerga oid har qanday ma’lumot
(joylashuvi, egasi, bahosi, maydoni)
aniqlanadi.[5]

Bugungi kunda bu uchala yo‘nalishda

raqamli texnologiyalar faol joriy
qilinmoqda.
Ragamli  texnologiyalarning

go‘llanilishi. Ragamli texnologiyalar
yer resurslari bilan bogliq barcha
ma’lumotlarni to‘plash, tahlil qilish va
boshqarishda inqilobiy o‘zgarishlar
yuzaga keltirmoqda.
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GIS (Geographic Information

System) — bu yer haqidagi barcha
ma’lumotlarni  bir  platformada
ko‘rish, tahlil qgilish va garorlar qabul
qilish imkonini beradi. Masalan,
yerning qaysi soha uchun mos
ekanligini GIS yordamida tez aniglash
mumKkin.[6]
Masofadan zondlash (remote sensing)
— sun’iy yofldoshlar yoki dronlar
orqali yer yuzasining holati,
o‘zgarishlari, o‘simlik qoplamasi va
boshqa ko‘rsatkichlar monitoringi
olib boriladi.

Dronlar — qishloq xof%jaligida
yerlarni baholash, o‘lchash, nazorat
qilishda qo‘llaniladi.[10]

Elektron kadastr tizimlari —
yerga oid hujjatlarni  elektron
formatda yuritish, onlayn xizmatlar
ko‘rsatish, yerga oid harakatlarni
avtomatlashtirish imkonini beradi.



3D kartografiya — muhandislik
sohalarida va shaharsozlikda uch
olchamli modellardan foydalanish
orgali aniq rejalar tuzish imkonini
beradi.[7]

Ushbu texnologiyalar  yer
resurslarining foydalanishini yanada
shaffof, samarali va ilg‘or tarzda
boshqarishga xizmat qiladi.

O‘zbekistonning Geodeziya, Kartografiya va Kadaster tizimida raqamli
texnologiyalar[8],[9]

Soha Raqgamli texnologiya Qisqgacha tavsif
turi
Geodeziya GPS (Global Positioning Aniq koordinatalarni
System) aniqlash va topografik
o‘lchovlarda foydalaniladi.

Geodeziya GNSS (Global Navigation | Sun'iy yo‘ldoshlar orqali

Satellite System) geodezik kuzatuvlar olib
boriladi.

Kartografiya GIS (Geoaxborot tizimlar) | Xaritalarni yaratish, tahlil
qilish va saglashda
foydalaniladigan ragamli
tizim.

Kartografiya UAV (dron) yordamida Havodan suratga olish

xaritalash orqali yuqori aniqlikdagi
xaritalar tayyorlanadi.

Kadaster Elektron kadastr tizimi Yer uchastkalarining

(EKT) ragamli ro‘yxati va
huqugqiy holati elektron
tarzda yuritiladi.

Kadaster 3D kadastr Ko‘p qavatli bino va
inshootlar joylashuvini
fazoviy (3D) ko‘rinishda
ifodalovchi tizim.

Xulosa etish va huquqiy bazani

Yer resurslaridan  oqilona takomillashtirish ~ orqali  yuksak
foydalanish — bu nafaqat iqtisodiy natijalarga erishish mumkin.
manfaat, balki ekologik xavfsizlik va
barqaror rivojlanishning garovidir. Reference:
Ularni huquqiy muhofaza qilish esa 1. O‘zbekiston
yer egalari va foydalanuvchilari Respublikasining Yer kodeksi. -
huqugqlarini himoya qilishni, adolatli Toshkent: Adolat, 2021.
tagsimotni ta’minlaydi. Geodeziya, 2. “Geodeziya va

kartografiya va kadastr tizimiga
raqamli texnologiyalarni joriy etish
orqali ma’lumotlar ishonchliligi,
ishlov berish tezligi va boshqaruv
sifati oshadi. Kelgusida bu sohalarda
kadrlar salohiyatini oshirish,
zamonaviy texnologiyalarni keng joriy
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kartografiya to‘g‘risida”gi O‘zbekiston
Respublikasi Qonuni. — Toshkent,
2000.

3. Davlat kadastrlari tizimi
to‘grisidagi nizom. - Toshkent:
Hukumat garorlari to‘plami, 2020.



4.  Xasanov S., To‘xtasinov 8.  Ofzbekiston Respublikasi

U. Geodeziya asoslari. — Toshkent: Davlat soliq qo‘mitasi va Kadastr
Fan va texnologiya, 2018. agentligi rasmiy saytlari —
5. Qodirov AA. www.soliq.uz, www.kadastr.uz
Kartografiya va GIS texnologiyalari. — 0. FAO (2021). Land
Toshkent: O‘zbekiston Milliy Resources Planning Toolbox. — Food
universiteti nashriyoti, 2019. and Agriculture Organization of the
6. Xamidova M. Yer United Nations.
resurslarini boshqgarish va ularni 10. UNECE (2020).
muhofaza qilish. — Samarqand: Guidelines on the Role of Land
SamDU nashriyoti, 2020. Administration in Smart Sustainable
7. Rivojlanayotgan Cities. — United Nations.

davlatlarda raqamli kadastr tizimlari:
tajriba va yondashuvlar. — BMT Yer
resurslari bo‘yicha hisobot, 2022.
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GAT TEXNOLOGIYALARI YORDAMIDA JIZZAX VILOYATIDAGI
EKOTURISTIK RESURSLARNI ELEKTRON INTERAKTIV XARITAGA

TUSHIRISH
Sarvar Abduraxmonov Narzullayeich - Geodeziya va
Geoinformatika kafedrasi dotsenti
Umurzakova Shaxnoza Ashurbekovna - Geodeziya va

Geoinformatika kafedrasi mustaqil izlanuvchisi

Annotatsiya. Mazkur Jizzax viloyati, ArcGIS Online,
maqolada  Jizzax  viloyatining OpenStreetMap, ochiq ma’lumotlar.
ekoturistik resurslarini baholash va AHHOMmauua. B Jdannoll
ularni GAT texnologiyalari asosida cmamowe paccmampugaromes
interaktiv elektron xaritaga tushirish 80MpOoCHL OUeHKU
masalalari yoritilgan. Jahon aKomypucmu1eckux pecypcos
tajribasi  tahlili  asosida  turli JDrusaxkcxoit.  obaacmu  u - ux
platformalar — ArcGIS Online, omooOpadceHuss HA 3AeKMPOHHbBIX
QGIS, Google Earth Engine va UHMepPaKmMueHbIX Kapmax c
OpenStreetMap imkoniyatlari korib ucnoavzosavuem mexuoaozauil I'HC.
chiqilgan. Tadgqiqotda ochiq Ha ocHosge aHaausa
manbalardagi kosmik va statistik MeNcOYHapoOHO20 ONbIMAa U3YUeHbl
ma’lumotlardan foydalanilgan. goamoxcHocmu naamgopm ArcGIS
Natijada Jizzax viloyati ekoturizm Online, QGIS, Google Earth Engine u
salohiyatini samarali boshqarish va OpenStreetMap. B uccaedosaHuu
targib qilishga xizmat qiluvchi NPUMEHSNUCD OMKpblLMble
interaktiv xarita yaratish usullari KocMuuecKkue u cmamucmuyeckue
ishlab chiqildi. OaHHble. B pe3yavmame

Kalit so'zlar: ekoturizm, GAT npeooceHbvl Mmemodudeckue
texnologiyalari, interaktiv xarita, no0xo0vl K CO30aHuI0

UHMEepaKmueHoll Kapmol ons
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agexmusHoco  ynpasaeHus U
NpoodsuiceHUS aKomypusma 8
Jhicusaxckoil obaacmu.

Karoueanble caos8a:
akomypuam, mexHoao2uu IT'HUC,
UHMepakmueHas Kapma,
JDicusaxckaas  obaacmv,  ArcGIS

Online, OpenStreetMap, omxpbimuvle
daHHble.

Abstract. This paper analyzes
the eco-tourism resources of Jizzakh
region and explores the development
of an electronic interactive map
using GIS technologies. Based on
international experience, the study
reviews the potential of ArcGIS
Online, QGIS, Google Earth Engine,
and OpenStreetMap platforms.
Open-access satellite and statistical
datasets were employed to map
natural, cultural, and infrastructural
resources. The results present
methodological  approaches  for
creating interactive maps aimed at
efficient management and promotion
of eco-tourism in the Jizzakh region.

Keywords: eco-tourism, GIS

technologies,  interactive = map,
Jizzakh region, ArcGIS Online,
OpenStreetMap, open data.

Kirish. So‘nggi yillarda
O‘zbekistonda  turizm  sohasini
rivojlantirish davlat siyosati

darajasiga ko‘tarildi. Prezidentimiz

tashabbusi bilan turizmni
igtisodiyotning strategik
tarmoqlaridan biri sifatida
rivojlantirish, xalqaro  bozordagi
raqobatbardoshligini  oshirish va
zamonaviy infratuzilmani
shakllantirishga qaratilgan qator

hujjatlar qabul qilindi. Jumladan,
2019-yilda qabul qilingan “Turizm
to‘g‘risida”gi O‘zbekiston
Respublikasi Qonuni (O‘RQ-549-
son) hamda O‘zbekiston Respublikasi
Prezidentining 2019-yil 5-yanvardagi
PF-5611-son  Farmoni (“Turizm
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sohasini jadal rivojlantirish bo‘yicha

go‘shimcha chora-tadbirlar
to‘g‘risida”) turizmni  barqaror
rivojlantirish, xususan, ekologik

turizmni qo‘llab-quvvatlashni ustuvor
vazifa  sifatida  belgilab  berdi.
Turizmning muhim yo‘nalishlaridan
biri — ekoturizm hisoblanadi.
Ekoturizm hududlarning tabiiy va
madaniy merosini asrab-avaylash,
aholi turmush sifati va iqtisodiy
o‘sishini ta’minlash bilan birga, atrof-
mubhitni muhofaza qilish va ekologik

barqarorlikni mustahkamlashga
xizmat qiladi. Bugungi kunda “Yashil
igtisodiyot” konsepsiyasi hamda
BMTning  Barqaror  rivojlanish
magqsadlari (SDGs) doirasida
ekoturizmni  rivojlantirish ~ [1-3],

O‘zbekiston uchun strategik ahamiyat
kasb etmoqda.

Ekoturizmni samarali tashkil
etishda zamonaviy raqamli
texnologiyalar, xususan, geoaxborot
tizimlari (GAT) va kartografik usullar
muhim o‘rin tutadi [1, 4-6]. GAT
turizm obyektlarini aniq joylashtirish,
ularni tematik qatlamlar ko‘rinishida
tahlil qilish, infratuzilma va transport
tarmogqlarini vizual baholash
imkonini beradi. Shuningdek, GAT
asosida yaratilgan interaktiv elektron
xaritalar turistik resurslarni
boshqarish, ularni xalgaro miqyosda
reklama qilish va sayyohlar uchun
qulay navigatsiya vositasi sifatida
katta ahamiyatga ega [7]. Jahon
tajribasi shuni ko‘rsatadiki, ArcGIS
Online, Google Earth Engine, QGIS
Web Client va OpenStreetMap kabi
ochiq platformalar yordamida turistik
obyektlarni elektron bazaga
joylashtirish, ekologik hududlarni
monitoring qilish va ularning raqamli
xaritalarini yaratish samarali natija
bermoqda [8]. O‘zbekistonda ham
mazkur texnologiyalarni  turizm



sohasiga joriy etish keng imkoniyatlar
yaratadi.

Jizzax viloyati tabiiy-geografik
jihatdan noyob resurslarga ega bo‘lib,
mamlakatimizning ekoturizm
salohiyati yuqori hududlaridan biri
hisoblanadi. Zomin milliy bogf,
Nurota tog'lari, Sangzor vodiysi,
Chordaryo suv ombori, shifobaxsh
buloglar va sanatoriylar nafaqat ichki,
balki xalgaro turizm uchun ham katta
qizigish  uygotmoqda. @ Mazkur
resurslarni ilmiy asosda baholash,
ularni GAT texnologiyalari yordamida

elektron interaktiv ~ xaritalarga
tushirish va  global  axborot
maydoniga olib chiqish orqali hudud
turizm potensialini yanada

rivojlantirish, shuningdek, ekologik
bargarorlikni ta’'minlash mumkin.
O‘zbekistonda  turizmni davlat
siyosati darajasida rivojlantirish,
xususan ekoturizmni qo‘llab-
quvvatlash borasidagi qonunchilik va
normativ-huquqiy hujjatlar bilan
bevosita bog‘liq. GAT
texnologiyalarining turizmni
boshqarish, monitoring qilish va
targ‘ib etishda zamonaviy, samarali
vosita ekanligi bilan asoslanadi.
Jizzax viloyatining tabiiy-geografik
salohiyati, ekologik hududlari va
madaniy merosi bu texnologiyalarni
amaliyotga joriy etish uchun qulay
tajriba hududi sifatida xizmat qiladi.

Asosiy gism. Ekoturizm
tabiatdan ma’naviy, madaniy va
ijtimoiy foyda olishga yo‘naltirilgan
turizm turi sifatida ta’riflanadi. Uning
turlari:  tabiiy-ekologik  turizm,
agroturizm, madaniy-tarixiy turizm,
rekreatsion turizm va ekstremal
turizm [8-10].

Jahon  tajribasida  turizm
obyektlarini interaktiv xaritalarga
joylashtirish keng qo‘llanilmoqda.
Masalan:
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. ArcGIS StoryMaps -
tematik  kartalar va  turizm
yo‘nalishlari uchun.

. Google Earth Tours -
virtual sayohatlar va 3D
vizualizatsiya.

. QGIS Web Client — ochiq
kodli platforma, lokal ma’lumotlarni
veb orqali taqdim etish imkoniyati.

. OpenStreetMap (OSM) —
yo‘llar, aholi punktlari, xizmat
ko‘rsatish obyektlari hagida ochiq
ma’lumotlar.

Bu platformalarning afzalligi
shundaki, ularda geomalumotlarni
turli shaklda taqdim etish va turistik
yo‘nalishlarni vizuallashtirish
imkoniyati mavjud [2,5].

Jizzax viloyati turizm
salohiyatini baholashda quyidagi
ochiq manbalardan foydalanish ham
mumKkin:

. NASA  Earthdata va
Copernicus Sentinel — viloyatning yer
goplami, o‘rmon maydonlari va suv
resurslarini aniqlash.

. MODIS Terra/Aqua -
vegetatsiya indekslari (NDVI, EVI)
orqali o‘simliklar holatini baholash.

. CHIRPS, ERA5 — iqlim
ma’lumotlari, ya’ni yog‘ingarchilik va
harorat o‘zgarishi.

. OpenStreetMap (OSM) —
yo‘llar, dam olish maskanlari, aholi
punktlari.

. Uzbekistan.travel -
mahalliy turizm obyektlari haqida
ochiq ma’lumotlar.

. Protected Planet (IUCN)
— qo‘rigxonalar va himoya qilingan
tabiiy hududlar.

Bu ma’lumotlardan foydalanib,
Jizzax  viloyatining  ekoturistik
resurslarini tematik qgatlamlar
ko‘rinishida joylashtirish mumkin:
tabiiy resurslar (togflar, daryolar,
o‘rmonlar), madaniy-tarixiy



obyektlar, turizm infratuzilmasi kamchiliklari mavjud bo‘lib, ularni
(yollar, mehmonxonalar, dam olish solishtirish orgali amaliy loyihalarda
maskanlari), himoya gilingan qaysi tizimdan foydalanish maqsadga
hududlar. muvofiqligi aniqlanadi. Quyida Jizzax
viloyati ekoturizm  resurslarini
Natijalar. Ekoturistik interaktiv interaktiv  xaritalash  jarayonida
xaritalarni yaratishda turli go‘llanishi mumkin bo‘lgan eng
platformalardan foydalanish muhim mashhur platformalar tahlili
ahamiyatga ega. Har bir keltirilgan.

platformaning o‘ziga xos afzallik va

Jadval 1. Ekoturistik interaktiv xaritalar uchun platformalar
tahlili va ularning imkoniyatlari

bilan integratsiya

Platforma nomi Imkoniyatlari Namuna link
ArcGIS Online Professional GIS, veb-xarita, StoryMap, ArcGIS
(ESRI) Dashboard, turizm obyektlarini vizualizatsiya StoryMaps
qgilish
Mapbox Kuchli dizayn va vizualizatsiya, mobil ilovalar Mapbox Gallery

QGIS + QGIS Web Bepul, ochiq kodli, kengaytiriladigan plaginlar, QGIS Cloud

Client ilmiy tadgiqgotlar uchun qulay

OpenLayers Ochiq kodli JavaScript kutubxonasi, web-GIS OpenLayers
ilova yaratishda keng qo‘llaniladi Examples

OpenStreetMap Bepul, global ochiq xaritalar, foydalanuvchi OSM

(OSM) hamjamiyati tomonidan yangilanadi Uzbekistan

Google My Maps Oddiy interfeys, foydalanuvchilar uchun shaxsiy | Google My
xaritalar tuzish imkoniyati Maps

Protected Planet

Global milliy bog‘lar va qo‘rigxonalar xaritasi,

Protected Planet

(IUCN) ekologik monitoring

UNESCO World Jahon merosi obyektlari bo‘yicha interaktiv xarita | UNESCO Map

Heritage Map

FAO GeoNetwork Qishloq xo°jaligi va o‘rmon resurslari bo‘yicha EAO

ochiq ma’lumotlar GeoNetwork
Yuqoridagi tahlildan 1. OSM (OpenStreetMap) -

ko‘rinadiki, birgina platformadan infratuzilma qatlamlari uchun
foydalanish ko‘pincha cheklangan Yo‘llar, aholi punktlari, dam
natija beradi. Chunki har bir olish maskanlari, xizmat ko‘rsatish

tizimning o‘ziga xos kuchli va zaif
tomonlari mavjud. Shuning uchun
ko’p manbali va kop platformali
yondashuv ekoturistik interaktiv
xaritalarni yaratishda eng maqgbul
usul hisoblanadi.
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obyektlari (mehmonxona, restoran,
avtovokzal) kabi asosiy infratuzilma
qatlamlarini OSM orqali olish
mumkin. Ushbu ma’lumotlar doimiy
ravishda foydalanuvchilar
hamjamiyati tomonidan yangilanadi.
Natijada turist uchun amaliy


https://storymaps.arcgis.com/
https://storymaps.arcgis.com/
https://www.mapbox.com/gallery
https://qgiscloud.com/
https://openlayers.org/en/latest/examples/
https://openlayers.org/en/latest/examples/
https://www.openstreetmap.org/#map=7/41.000/64.000
https://www.openstreetmap.org/#map=7/41.000/64.000
https://www.google.com/mymaps
https://www.google.com/mymaps
https://www.protectedplanet.net/
https://whc.unesco.org/en/interactive-map
https://www.fao.org/geonetwork
https://www.fao.org/geonetwork

navigatsiya va yol  ko‘rsatish
imkoniyati yaratiladi.

2. Sentinel va MODIS kabi
ochiq kosmik suratlar - tabiiy
resurslar monitoringi uchun Sentinel-
2 suratlari orqali toglar, o‘rmonlar,
suv havzalari, qishloq xo%aligi yerlari
kabi tabily resurslar qatlamlari
aniqlanadi. MODIS NDVI, EVI kabi
vegetatsiya indekslari orqali
o‘simliklarning mavsumiy
dinamikasini kuzatish mumkin. Bu
ma’lumotlar ekoturizm
obyektlarining ekologik
barqarorligini tahlil qilishga xizmat
qiladi.

3. ArcGIS Online -
vizualizatsiya va tagdimot uchun

ArcGIS  Online interaktiv
panellar, StoryMap va Dashboard
orqali vizual taqdimot imkonini
beradi. Ma’lumotlarni turli
gatlamlarda  ko‘rsatish, filtrlash,
qidiruv va statistik tahlil
imkoniyatlari mavjud. Bu turistlar va
boshqaruvchilar uchun qulay
foydalanuvchi interfeysini
ta’minlaydi.

4. QGIS - ilmiy tahlil va
ma’lumotlarni tayyorlash uchun

QGIS bepul va ochiq kodli
platforma sifatida ma’lumotlarni
dastlabki tahlil qilish va tayyorlashda
samarali hisoblanadi. Turli plaginlar
yordamida geomodel va tematik
xaritalar  yaratiladi. = Keyinchalik
tayyor qatlamlar ArcGIS Online yoki
boshqa veb-platformalarga eksport
qilinadi.

5. Google My Maps yoki
Mapbox — ommaviy foydalanuvchi
uchun

Turistlar uchun eng sodda
interaktiv  xaritalarni  yaratishda
go‘shimcha vosita sifatida xizmat
giladi. Yo‘nalishlar, manzillar va
turistik xizmatlar oddiy vizual
ko‘rinishda taqdim etiladi.
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Xulosa. Ushbu maqolada Jizzax
viloyati ekoturizm salohiyati va uni
rivojlantirishda GAT texnologiyalari
hamda kartografik usullardan
foydalanish  imkoniyatlari  tahlil
qilindi. Ochiq ma’lumotlar bazalari
(Sentinel, MODIS, OSM va
boshqalar) hamda zamonaviy
platformalar (ArcGIS Online, QGIS,

Google Earth Engine, Mapbox)
asosida interaktiv xaritalar
yaratishning afzalliklari ko‘rsatib
berildi.

Tadqiqot  natijalari  shuni
ko‘rsatadiki, turli platformalarni

integratsiya qilish orqali ekoturistik
obyektlarning geografik joylashuvi,
infratuzilma va tabiiy resurslari
samarali xaritalashtirilishi mumkin.
Bu esa Jizzax viloyati ekoturizm
resurslarini boshqarish, ularni ichki
va xalgaro miqyosda targ‘ib qilish
hamda turizmni barqaror
rivojlantirishda muhim ahamiyat
kasb etadi.
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EKO-TURISTIK INTERAKTIV XARITALAR ASOSINI YARATISHDA
PYTHON DASTURLASH TILIDAN FOYDALANISH (JIZZAX

VILOYATI MISOLIDA)
Sarvar Abduraxmonov Narzullayeich - Geodeziya va
Geoinformatika kafedrasi dotsenti
Umurzakova Shaxnoza Ashurbekovna - Geodeziya va

Geoinformatika kafedrasi mustaqil izlanuvchisi
xaritalashning  samarali  vosita

Annotatsiya. Ushbu ekanligini ko‘rsatadi.

magqgolada Jizzax viloyati tuman Kalit so‘zlar: web-xaritalash,
markazlari misolida turistik Python, Folium, interaktiv xarita,
resurslarni web-xaritalash jarayoni Jizzax viloyati, turizm resurslari.

ko‘rib chiqildi. Python dasturlash tili Abstract. This paper explores
va Folium kutubxonasi asosida the process of web-mapping tourism
interaktiv xarita yaratilib, unda resources using the district centers of
tuman markazlari  markerlar Jizzakh region as a case study. An
ko‘rinishida aks ettirildi. Xarita interactive map was developed with
foydalanuvchilarga basemap Python programming language and
almashtirish, kattalashtirish- the Folium library, where district
kichraytirish, joylashuvni aniqlash, centers are represented as markers.
masofa o‘lchash va boshqga interaktiv The map provides users with features
imkoniyatlarni tagdim etadi. such as basemap switching, zooming,
Tadgiqot natijalari turistik location detection, measurement
hududlarni boshgarishda va ularni tools, and other interactive functions.
ommalashtirishda web- The results demonstrate that web
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mapping is an effective tool for
managing and promoting tourism
areas.

Keywords: web mapping,
Python, Folium, interactive map,
Jizzakh region, tourism resources.

AHHOmauus. B Jdaunoii
cmambe paccmompeH npouecc eeb-
KapmozpaguposaHus
Mmypucmu4eckux  pecypcos  Ha
npumepe  pailloHHbIX  UEHMPO8
Jhicusaxckotl obaacmu. C
UCNO0/1b308aHUEM 23blKa
npoepammuposarus  Python u
oubauomexu Folium 6blra cozdaHa
UHmMepaKmueHas Kapma, 20e
paiioHHble yeHmpwvl omobpadiceHvl 8
sude Mapxepos. Kapma
npedocmasisiem  NOAb308AMENAM
B803MOMNCHOCMU CMEHbl TN00A0MHCEK,
ysenuUueHus,/YymMeHbUWeHUs
Mmacwmaba, onpedeneHus
MecmonoaoxiceHus, usmepeHus
paccmosHutl u dpyaux
UHMEePAKMUBHbBIX dyHruuil.
Pesyavmamusl nokasvlearom, wmo
geb-xkapmoepagduposaHue a26.15emcs
AP PexmusHbIM UHCMPYMEHMOM 0N
ynpasaeHus u npoodsudceHus
mypucmuieckux meppumopuil.

Kmoueeste caoea: eeb-
KapmoezpaguposaHue, Python,
Folium, ummepaxmusHas wapma,
Jrcusakckas obaacmo,
mypucmuyeckue pecypchbil.

Kirish. So‘nggi yillarda
O‘zbekistonda turizm sohasi davlat
siyosatining ustuvor yo‘nalishlaridan

biriga aylandi. Xususan,
mamlakatimizda “Ragamli
O‘zbekiston — 2030” strategiyasi

doirasida turizmni ragamlashtirish,
zamonaviy axborot-kommunikatsiya
texnologiyalarini joriy etish hamda
turizm xizmatlarini xalgaro miqyosda
targ‘ib qilish bo‘yicha keng ko‘lamli
chora-tadbirlar amalga oshirilmoqda.
Ushbu jarayonda web-xaritalash
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texnologiyalari muhim orin tutib,
turizm infratuzilmasini boshqarish,

ekoturizm va madaniy turizm
obyektlarini ommalashtirishda
samarali vosita sifatida e’tirof
etilmoqda.

Web-xaritalash an’anaviy statik
kartalardan farqli ravishda
foydalanuvchiga real vaqt rejimida
interaktiv imkoniyatlarni tagqdim
etadi [1-6, 9]. Bunda turistik
obyektlarni geografik joylashuvini
ko‘rish, yo‘nalishlarni chizish,
qgo‘shimcha atributiv ma’lumotlarni
olish va turli tematik qatlamlarni
tahlil qilish imkoniyatlari mavjud [4-
9]. Natijada web-xaritalar nafaqat
sayyohlar uchun qulay navigatsiya
vositasi, balki turizmni rivojlantirish
strategiyasini ishlab chigishda qaror
gabul qgiluvchilar uchun ham muhim
axborot manbai bo‘lib xizmat qiladi

[5,9].

Zamonaviy dasturlash tillari va
ochiq manbali kutubxonalar turistik
web-xaritalar yaratishda keng
imkoniyatlar ochmoqda [10-12].
Jumladan, Python dasturlash tili va
uning Folium kutubxonasi yordamida
interaktiv  web-xaritalar  yaratish
nisbatan oddiy, samarali va vizual
jihatdan boy usul hisoblanadi. Ushbu
yondashuv  orqali  foydalanuvchi
xaritada markerlar, popup oynalar,
masofa o‘lchash asboblari,
joylashuvni aniqlash, shuningdek
basemap (asosiy xarita) turini
o‘zgartirish imkoniyatiga ega bo‘ladi
[3-7].

Jizzax viloyati turizm
salohiyatini tahlil qilishda web-
xaritalash texnologiyalarining

qgo‘llanilishi alohida ahamiyatga ega.
Viloyat tuman markazlari, tabiiy
landshaftlari, madaniy va rekreatsion
obyektlari turizmning muhim



resurslarini tashkil etadi. Ularni
yagona interaktiv xaritada aks ettirish
orqali turizmni rivojlantirish,
sayyohlarga qulay xizmat ko‘rsatish
va hududiy brendingni shakllantirish
imkoniyatlari yanada kengayadi.

Shu sababli, mazkur maqolada
Jizzax viloyati tuman markazlari
misolida Python dasturlash tili va
Folium kutubxonasi asosida turistik
web-xarita yaratish tajribasi ko‘rib
chigiladi. Ushbu tadqiqot nafaqat
amaliy jihatdan muhim, balki
respublikamiz hududlarida turistik
resurslarni interaktiv xaritalashning

istigbolli yo‘nalishlarini ham ochib
beradi.

Uslub va manbalar

Turistik web-xarita yaratish
jarayonida Python dasturlash tili
asosiy vosita sifatida tanlandi. Python
o‘zining qulay sintaksisi,
kengaytirilgan kutubxona ekotizimi
va ochiq manbalarga boyligi bilan
geoinformatika  va  kartografiya
sohalarida keng qo‘llaniladi. Mazkur
tadqiqotda web-xaritalash uchun
Folium  kutubxonasi markaziy
texnologiya sifatida qo‘llanildi.

Folium kutubxonasi

Folium — bu Python asosidagi

interaktiv web-xaritalar  yaratish
uchun  moljallangan  kutubxona
bolib, u Leaflet.js JavaScript
kutubxonasi imkoniyatlarini Python
muhiti orqali chaqirish imkonini
beradi [5-10]. Folium yordamida
geoma’lumotlarni markerlar,
poligonlar, chiziglar ko‘rinishida
xaritaga joylashtirish, shuningdek

popup oynalar, tooltiplar va tematik
qatlamlarni  qo‘shish =~ mumkin.
Kutubxona OpenStreetMap,
CartoDB, Esri World Imagery kabi
turli xil basemap variantlarini qo‘llab-
quvvatlaydi.
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Qo‘shimcha kutubxonalar

Pandas — ma’lumotlarni CSV
shaklida tayyorlash va qayta ishlash
uchun qo‘llanildi. Tuman markazlari
nomi, koordinatalari va tavsiflari
jadval ko‘rinishida kiritildi.
Folium.plugins — qgo‘shimcha
interaktiv elementlar (Fullscreen,
MiniMap, MeasureControl,
LocateControl, MousePosition)
xaritaga joylashtirildi. GeoPandas /
Shapely (istigbolda) — poligon va

chizigli obyektlarni vizualizatsiya
qilish imkoniyatini beradi, masalan,
tuman chegaralarini xaritada
ko‘rsatish [7].

Metodik bosqichlar

Turistik web-xarita yaratish
jarayoni  quyidagi  bosqichlarda
amalga oshirildi:

Ma’lumot yigish — Jizzax
viloyati  tuman  markazlarining
koordinatalari va atributiv
ma’lumotlari CSv faylga
joylashtirildi.

Asosiy xarita yaratish — Folium
yordamida viloyat markazida

boshlang‘ich zoom bilan asosiy web-
xarita shakllantirildi.

Basemaplarni  qo‘shish -
OpenStreetMap, TopoMap, CartoDB
va Esri World Imagery kabi bir nechta
fon xaritalari integratsiya qilindi.

Interaktiv elementlar qo‘shish
— masofa oflchash, joylashuvni
aniqlash, mini-xarita, full screen
rejimi va koordinata ko‘rsatkichlari
kabi funksiyalar joylashtirildi.

Markerlarni kiritish — tuman
markazlari yashil rangdagi markerlar
bilan xaritaga qo‘yildi va popup
oynalarda ularning nomi, turi va
koordinatalari berildi.

Natijaviy xarita eksporti -
tayyor xarita HTML formatida
saqlanib, brauzer orqali ochish va



onlayn taqdim qilish imkoniyati
yaratildi.

Natijalar

Tadqiqot natijasida Python
dasturlash tili va Folium kutubxonasi
asosida  Jizzax viloyati tuman
markazlarini oz  ichiga olgan
interaktiv web-xarita yaratildi. Xarita
HTML formatida eksport qilinib,
internet brauzerlarda ochilishi va
foydalanuvchilar tomonidan qulay
ishlatilishi mumkin.

Kelajakdagi tadqiqotlar
ekinlarni tasniflashdagi oxirgi
qiyinchiliklarni yengish uchun ilg‘or
gibrid modellar va ko‘p manbali
ma’lumotlarni integratsiyalashishga
katta  e’tibor  qaratishi  kerak.
Ekinlarni tasniflash tizimi aniqligi va

mustahkamligini boshqa
manbalardan,  masalan, tuproq
namligi  sensorlari, meteorologik

stansiyalar, hatto dronlar kabi
ma’lumotlarni qo‘llash orqali sezilarli

folium
folium

DISTRICTS L
(a5

izzax 'h
7 min t
allaorol t
“Baxmal t. ",
Forish T%, 3
1 "Paxtakor t."

m folium.Map(location=[40.2, 67.91],

folium TileLayer("OpenStv'eetMap", name

folium. TileLayer/(

zZoom_start=8,

darajada oshirish mumkin. Ushbu
tizimlarning keng miqyosda va real
vaqtda qishloq xo‘jaligini monitoring
qilish uchun kengaytirilishi,
murakkab va  kop  oflchovli
ma’lumotlarni boshqarishga qodir
bo‘lgan ilg‘or algoritmlarning
rivojlanishiga ham bogliq.
Tadqiqotlar orasida moslik va
solishtirishni ta’minlash,
yondashuvlarni standartlashtirish va
jamoatga ochiq ma’lumotlar
bazalarini  yaratishga  tayanadi,
shunda global miqyosda eng yaxshi
amaliyotlar joriy etilishi mumkin.
Zamonaviy  mashinali  o‘rganish
usullari, bulutga asoslangan
platformalar va global hamkorliklar,
gishlog  xoYjaligidagi  ozig-ovqat
xavfsizligi, atrof-muhit barqarorligi
va resurslarni boshqarishning dolzarb
masalalarini hal gilishda muhim rol
o‘ynaydi.

control_scale

"OpenStreetMap") .add_to(m)

tiles="https://{s)y.tile.opentopomap.org/{z}Y/{x¥>/{y¥>-png",

attr="© OpenTopoMap"”, name="Topo"
) . add_to(m)

folium.TilelLayer("CartobB positron", name

folium.TileLayer("CartoDB dark_matter

“Posi
» name-="

/server.arcgisonline.com/A
nagery/MapServer/tile/{z}/

attr="© ~1d Imagery"”, name
) .add_to(m)

plugins . Fullscreen(position topleft',
MeasureControl(position ‘topleft"”

Imager

force_separate_button=True) . add_to(m)
add_to(m

)
MiniMap(toggle__display TIUP, qultlon "bottomleft" ) . add_to(m)

MousePosltlon(posltlon 'bottomright"
refix Lat/Lon:"
LocateControl(auto_start=False,

folium. FeatureGroup(name="Tuman markazlari",

- name, lat, lon DISTRICTS:
folium Marker([lat, lon].

tooltlp name ,
popup=TfT"<=b={namel}<=/b>=
icon follum Icon(color

add_ _to(m)
flyTo=True, position="topleft"”) . add_to(m)

show=True) .add_to(m)

br {lat} -('Lon}
‘green™, icon lnfo—"lgn‘)) add_to(fg)

folium. LayerControl(collapsed=False)  add_to(m)

m.save ("' ):Lzzakh tourism_webmap.html")

print("sSaved: jizzakh_tourism_webmap.html")

1-rasm. Python dasturlash tili va Folium kutubxonasi asosida Jizzax
viloyati tuman markazlarini interaktiv web-xaritaga tushirish bo‘yicha yozilgan

kod parchasining ko‘rinishi.
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2-rasm. Python/Folium yordamida yaratilgan Jizzax viloyati interaktiv
web-xaritasi. Xaritada tuman markazlari markerlar bilan belgilangan hamda
basemapni almashtirish, masofa o‘lchash, joylashuvni aniqlash va boshqa

interaktiv funksiyalar qo‘llanilgan.
a. Interaktiv imkoniyatlar

Basemaplar almashuvi:
foydalanuvchi OpenStreetMap,
TopoMap, CartoDB yoki Esri World
Imagery kabi fon xaritalarini tanlash
orqali hududni turli burchaklardan
ko‘rishi mumkin. Zoom in/zoom out:
kattalashtirish ~ va  kichraytirish
tugmalari turistik obyektlarni batafsil
yoki umumiy ko‘rinishda ko‘rishga
imkon  berdi. “My  Location”
funksiyasi: foydalanuvchi 0z
joylashuvini xaritada aniqlashi va
unga Yyaqin turistik obyektlarni
ko‘rishi mumkin. MiniMap: asosiy
xarita bilan parallel kichik ko‘rinish

foydalanuvchining hududda
yo‘naltirilishini yengillashtirdi.
Masofa oflchash: turistlar yoki
tadqiqotchilar ~ uchun  manzillar

orasidagi masofani tezkor hisoblash
imkonini berdi. Mouse Position:

sichqoncha  harakati = davomida
koordinatalar aniqlanib,
geoinformatsion tahlilni

yengillashtirdi.

b. Markerlar va atributiv ma’lumotlar

Jizzax viloyati tuman markazlari
yashil rangdagi markerlar orqali
xaritada aks ettirildi. Har bir
markerda popup oyna ochilib, tuman
nomi, turi va geografik koordinatalari
berildi. Bu turistlar va tadqiqotchilar
uchun dastlabki navigatsiya va
axborot manbai sifatida xizmat qiladi.

Yaratilgan interaktiv xarita bir necha
yo‘nalishda qofllanishi ~mumkin:
Turizm sohasida — turistlarga qulay
navigatsiya, obyektlar joylashuvi va
marshrutlarni oldindan rejalashtirish
imkonini beradi. Hududiy
boshqaruvda — viloyat turizm
salohiyatini tahlil qilish, infratuzilma
joylashuvini  optimallashtirish va
yangi xizmatlar tashkil etishda
yordam beradi. Ilmiy va talim
jarayonida — GAT texnologiyalarini
amaliy qo‘llash bo‘yicha talabalar va
tadqiqotchilar uchun o‘quv materiali
sifatida xizmat qiladi.



Natijalar shuni ko‘rsatdiki,
Python va Folium asosida yaratilgan
web-xaritalash yondashuvi sodda,
samarali va tezkor bo‘lib, Jizzax
viloyati kabi turistik hududlarda
turizm obyektlarini interaktiv
ko‘rinishda namoyish qilish imkonini
beradi. Shu bilan birga, kelgusida
xaritani yanada rivojlantirish uchun
quyidagi yo‘nalishlarni ko‘zda tutish
mumkin: Tuman  chegaralarini
poligonlar sifatida qo‘shish; Turistik
obyektlar (mehmonxonalar, dam
olish maskanlari, tarixiy
yodgorliklar)ni  alohida  qatlam
sifatida kiritish; Xarita interfeysiga
statistika va grafik vizualizatsiyalarni
qgo‘shish; Mobil qurilmalar uchun
maxsus ilova shaklida joriy qilish.

Xulosa

Mazkur tadqiqotda Jizzax
viloyati tuman markazlari misolida
Python dasturlash tili va Folium
kutubxonasi yordamida interaktiv
web-xarita yaratish tajribasi ko‘rib
chiqildi. Natijada yaratilgan web-
xarita foydalanuvchilarga basemapni
almashtirish, joylashuvni aniqlash,
masofani olchash, fullscreen va
minimap funksiyalaridan foydalanish
imkoniyatini  berdi. = Shuningdek,
tuman markazlari markerlar orqali
xaritada aks ettirildi va ularning

atributiv ma’lumotlari popup
oynalarda taqdim etildi.

Olingan natijalar shuni
ko‘rsatdiki, Python va Folium

asosidagi web-xaritalash yondashuvi
turistik resurslarni tezkor, vizual va
interaktiv ko‘rinishda namoyish etish
uchun samarali vosita hisoblanadi.
Bunday yondashuv turizmni
boshqarish, hududiy rejalashtirish va
ilmiy-amaliy = tadqgiqotlarda keng
gollanishi  mumkin.  Kelgusida
loyihani yanada rivojlantirish uchun
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turistik obyektlarning qo‘shimcha
qgatlamlarini Kkiritish, statistika va

analitik vizualizatsiyalarni
integratsiya qilish hamda mobil ilova
shaklida joriy qilish istigbollari
mavjud.
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QISHLOQ XO‘JALIGI YERLARINI GEOEKOLOGIK XARITAGA
OLISH TARIXI VA BUGUNGI KUNDAGI AHAMIYATI

M.G‘‘ Axmedova -
akhmedovamadinai23@gmail.com

Annotatsiya. Mazkur
magqolada qishlog xojaligi yerlarini
geoekologik xaritaga olish tarixi,
tartibi, usullari va ularning bugungi
kundagi ahamiyati yoritilgan. GIS
texnologiyalaridan samarali
foydalanish, global  ekologik
sharoitda qishloq xojaligi yerlari
holatini baholash va ularni to‘gri

boshgarish masalalari tahlil
gilingan.

Kalit so‘zlar: Qishloq
xojaligi, geoekologik xarita,

monitoring, QGIS, ArcGIS, NDVI
indekslari, tuproq namunasi, Ssuv
sifati, ekologik muammo.
Annotation. This article
covers the history, procedure,
methods of geoecological mapping of
agricultural land and  their
importance today. The issues of
effective use of GIS technologies,
assessment of the state of
agricultural land in  global
environmental conditions and their

proper management have been
analyzed.
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QGIS, ArcGIS, NDVI indices, soil
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Kirish. Yer — insoniyat uchun
eng muhim tabiiy resurslardan
biridir. O‘zbekistonda qishloq xo%jaligi
rivojida sug‘oriladigan yerlar alohida
ahamiyatga ega bo‘lib, mamlakat
ozig-ovqgat xavfsizligi, ekologik iglim
o'zgarishi, yer degradatsiyasi, biologik
xilma-xillikning  yo‘qolishi,  suv
resurslarini boshqarish va ekotizim



barqarorligi kabi ulkan global va
mintagaviy muammolarni hal qilish
uchun aniq fazoviy tuproq
ma‘lumotlariga ehtiyoj bor. Bu
ragamli tuproq xaritasining butun
dunyo bo‘ylab rivojlanishiga turtki
beradi. Bugungi kunda
Respublikamizning umumiy yer
maydoni 44 892.3 ming gektarni
tashkil qilib, shundan 21 383,5 ming
gektari qishloq xoYjaligiga
mo‘ljallangan yerlar hisoblanib, 3
743,0 ming gektari sug‘oriladigan
yerlarni tashkil qiladi [1].
Mavzuning dolzarbligi.
Ma’lumki, hozirgi bozor iqtisodiyoti
sharoitida =~ mamlakatimizda  yer
resurslaridan, jumladan, qishloq
xoYaligi yerlaridan oqilona samarali
foydalanish hamda ularni muhofaza
qilish bugungi kunning eng dolzarb
masalasidir. Sug‘orib dehqonchilik
gilinadigan hudud yerlari hozirgi
kunda qishloq xo‘jalik mahsulotlarini
yetishtirishda asosiy manba bo‘lib
golmogda. Ammo aholi sonining tez
o‘sishi tufayli unumdorligi past turli
darajada  sho‘rlangan  yerlardan
foydalanish ahamiyati tobora ortib
bormoqda. Shu sababli sug‘oriladigan

qishloq xojaligi hududlari
tuproqglarining  xossa-xususiyatlari
gayta o‘rganish va geoekologik
xaritasini ishlab chiqish bugungi
kunning eng dolzarb vazifalari
qatoriga kiradi.

Geoekologik xaritalar yerlardan
foydalanishni rejalashtirishda muhim
rol o‘ynaydi. Ko‘p omilli fazoviy
ma’lumotlar yerlarning yaroqliligini
tahlil qilish, ekologik xavf-xatarga
moyil hududlarni aniqlash va
bargaror  shaharsozlik  ishlarini
amalga oshirishda GAT
texnologiyalari asosida amaliyotga
tatbiq etiladi.

Geoekologik xarita- atamasi ilk bor

1960-yillarda nemis va rus
geograflari (Karl Troll va V.B.
Sochava) tomonidan tabiiy

resurslarni kompleks baholash uchun
ishlatilgan [2] . Keyinchalik 1972-yil
BMT ning Stokgolm konferensiyasida
“Ekologik  xaritalar” tushunchasi
global miqyosda tan olingan
Geoekologik xaritalar esa geografik
jihatdan aniqroq ko’rinishi
hisoblanadi.

Konferensiyada ekologik xaritalar uchun ishlab chiqilgan ta’riflar

»»»»»»»»»»»»»»»»

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»
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O‘zbekistonda ilk bor
go‘llanilishi 1991-yilda

mustagqillikdan keyin “O‘zbekiston
ekologik atlaslari” tayyorlashda
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go‘llanilgan. Yurtimizda 2020-
yildan buyon “Yashil iqtisodiyot”
konsepsiyasi doirasida Orol dengizi
atrofidagi  yerlarni  tuzlanish
darajasini aniglashda GAT
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dasturlari
geoekologik
chigilmoqda.
Geoekologik  xaritalar —
atrof-muhit holatini, unga ta’sir
etuvchi tabily va inson faoliyati

asosida  hududning
xaritalari ishlab

natijasida yuzaga kelgan
o‘zgarishlarni  grafik  usulda
ifodalovchi  maxsus  geografik
vositalardir. Ular ekologik

muammolarni aniqlash, ularni
oldini olish va samarali boshqarish
uchun asos bo‘lib xizmat qiladi.
Geoekologik xaritalar asosan tabiiy
resurslardan foydalanishni
optimallashtirish, ekologik
xavflarni oldindan bashorat qilish,
atrof-muhitni muhofaza qilish
choralarini ishlab chiqish kabi

magsadlarda foydalaniladi.
Geoekologik xaritalarning tahlil obektiga ko‘ra quyidagi turlarga ajratish
mumKkin:

2-jadval

Tuproq Tuzlanish, eroziya, Orol dengizi atrofidagi
xaritalari og‘ir metallar sho‘rlangan yerlar
Samarqand viloyati
sug‘oriladigan tuproglari
Suv Suv sifati, ifloslanish Amudaryo havzasidagi
resurslari darajasi og‘ir metallar
kontsentratsiyasi
Atmosfera SOz, NO2, CO: gazlarining Toshkent shahri havo
tarqalishi sifati xaritasi
Geoekologik xarita belgilash ham dastlabki tayyorlov
yaratishning dastlabki loyihalash bosqichining bir qismi hisoblanadi
bosqichi butun loyihaning va hududni ajratish (tabiiy

muvaffaqgiyatini belgilaydigan eng
muhim bosqich hisoblanadi. Bu
bosqichda loyihaning magsad va
vazifalaridan kelib chiqib, quyidagi
savollarga javob izlaydi: xarita
ganday ekologik muammoni hal

qilishga  qaratilgan  (masalan,
tuproq eroziyasi, suv ifloslanishi
yoki o‘simlik goplamining
o‘zgarishi), xarita
foydalanuvchilari kimlar, xarita
qaysi geografik hududni qamrab
oladi, ganday parametrlar

o‘rganiladi (tuproq tarkibi, suv
sifati, havo ifloslanishi darajasi).
Xarita maydoni va masshtabini
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chegaralar, ma’muriy chegaralar,
ekologik jihatdan muhim zonalar)
orqali hamda me’yoriy huquqiy
hujjatlarni va standartlarni ko’rish
orqali masshtab tanlanadi.

Ma’lumotlarni yig’ish
bosqichini quyidagi usullar orqali
amalga oshirish mumkin:

-tabiiy omillar ( tuproq namunalari,

suv tarkibi, meteorologik
ma’lumotlar, NDVI indekslari );
-antropogen  omillar (sanoat
korxonalari, ifloslantiruvchi
moddalar, qishloq xo‘jaligi
maydonlari, sug‘orish tizimlari,



shahar yoki qishloq
infrotuzilmasi);
- dala tadqiqotlari (tuproq va suv
namunalari);
-masofadan zondlash (  suniy
yoldosh va dronlar orqali)
ma’lumotlari;
Dastlabki
tayyorlov

s

Ma’lumotlarni
qayta ishlash

-statistik ma’lumotlar ( O‘zgidromet,
davlat statistika go‘mitasi,
ekologiya qo‘mitasi).

Ma’lumotlarni
vig’ish

Xarita yaratish

1-rasm. Geoekologik xaritalarni tuzish texnologiyasi

Masshtab tanlash
. 3-jadval.
Masshtab  Qo‘llanish sohasi Aniglik darajasi
1:10 000 Mahalliy tadgigotlar (fermer xo‘jaligi) <l m
1:50 000 Tuman/viloyat darajasida 5-10m
1:200 000  Mintaqaviy tahlillar 20-30 m
ma’lumotlar  to‘ldiriladi, turli
Ma’lumotlarni qayta ishlash ekologik parametrlarni baholash
bosqichi QGIS, ArcGIS dasturiy uchun spektral indekslar
vositalari yordamida ma’lumotlar baholanadi.

tekshiriladi (GPS nugqtalari, sensor
olchovlari va sun'iy yo‘ldosh
ma’lumotlarining  toligligi va
ishonchliligi) va geostatik tahlil
qgilinadi, yetishmayotgan
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O‘simliklar indeksini baholash

ffffffffffffffffffffffffffffffff

»»»»»»»»»»»»»»»»»»»»»»»»»

NDWI (Green-NIR)/(Greent+NIR)

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

NDSI (SWIR-Green)/(SWIR+Green)

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Xarita yaratish bosqichi —
GAT dasturlari yordamida olingan
ko‘rsatkichlarni tizimga
integratsiya qilish va vizual
ifodalashdan iborat. Bunda QGIS
yoki ArcGIS dasturiy ta'minotidan
foydalanib xarita qatlamlarini
(tematik va analitik) tuzish ishlari
bajariladi.

Har qanday GAT ga
asoslangan ilmiy tadqiqot ishlarida
dasturiy ta’'minotlarning
imkoniyatlari muhim o‘rin tutadi.
Ushbu tadqiqot davomida
geoekologik xaritalarni yaratishda
go‘llaniladigan qator GAT dasturiy
ta’minotlarining imkoniyatlari
tahlil qilindi va ularning asosiy
xususiyatlari shuningdek,
afzalliklari to‘g‘risida ma’lumotlar
keltirildi:

ArcGIS: AQSH ning Esri
kompaniyasi tomonidan ishlab
chiqgilgan ArcGIS butun dunyo
bo‘ylab eng ko‘p qo‘llaniladigan
GAT dasturiy ta’minotlaridan
biridir. Uning qulay interfeysi, keng
ko‘lamli fazoviy tahlil vositalari va
katta  hajmdagi = ma’lumotlar
resurslari uni batafsil geoekologik
xaritalarni yaratish uchun eng
yaxshi tanlovga aylantiradi.

4-jadval
Bandlar Qollanishi
O‘simlik
B 8 , B 4 »»»»»»»»»»» : ot
qoplami
Suv resurslari
B 3 , B 8 nnnnnnnn PP
Tupro
B 1 1 \ B3 nnnnnn p f‘/‘/‘/‘/qo

»»»»»»»»»»»»»»»»»»»»»»»

QGIS: ochiq kodli GAT
dasturi bo’lib, 0‘zining
moslashuvchanligi va hamjamiyat
tomonidan ishlab chiqilganligi
bilan mashhur hisoblanadi. U
geoekologik tahlil uchun turli
plaginlar va vositalarni taqdim
etadi hamda tadqiqotchilar va
tabiatni muhofaza  qiluvchilar
orasida foydalanib kelinmoqda.

Yakuniy mahsulot (qayta
monitoring va yangilash)
bosqichida tayyor mahsulot ekspert
mutaxassislar tomonidan
yaratilgan xaritalarning aniqligi,
foydalanish ~ samaradorligi va
ekologik holatdagi o‘zgarishlarini
kuzatishdan va xulosa berishdan
iborat. Ushbu bosqichdagi qayta
monitoring  jarayoni  quyidagi
magsadlarda amalga oshiriladi:

-Xaritadagi ma’lumotlarning
aniqligi va yangilanish darajasini
tekshirish;

-Xaritadagi xatolarni
aniqlash (masalan, GPS
o‘lchamlari bilan solishtirish);

-Tendentsiyalarni aniqlash
(masalan, 5 yillik  davrda
tuprogning  tuzlanish  darajasi
oshganligi);

-Xaritani ishlab chigishda
go‘llanilgan metodlarning
samaradorligini baholash;



Mahsulot gayta monitoring
gilingach xaritalarni yangilash -
agar ma’lumotlar 30% dan ortiq
o‘zgargan bo‘lsa, ma’lumotlarni
gayta ishlash bosqichi qaytadan
bajarilishi yoki mahsulot nashrga
tayyorligi aniq bo’ladi.

Xaritani nashrga
tayyorlash va natijada xaritalarni
nashr qilish (bosma yoki ragamli
formatda) — bu loyihaning yakuniy
bosqichi bo‘lib, unda vizual
aniqligi, o‘qish qulayligi va texnik
talablarga rioya etilish etikalari

ma’lumotlar to‘griligi, legenda
(izohlar), masshtab va
koordinatalar, = qo’shimcha va
yordamchi elementlar, ranglar
kontrasti mutanosibligi tekshirib
chiqiladi.

Xaritalarni qaysi formatda
saqlagan ma’qul, PDF yoki SVG ?

. PDF — Bosma uchun
eng yaxshi format (vektor + rastr).

. SVG - Vektorli format
(veb-saytlar uchun mos).

. JPEG - Fotografik
xaritalar uchun (lekin siqiladi).

tekshirilishi  lozim. Bunda,
Xaritani saqlash uchun formatlar
5-jadval
Format  Afzalliklari Kamchiliklari
PDF Vektorli, kengaytirilishi mumkin -~ Katta hajmli
JPEG Kichik hajm Pikselizatsiya
SVG Cheksiz kengaytirish Maxsus dasturlar
- Iqtisodiy va ekologik
Xaritalarni nashr qilishda manfaatlarni muvozanatlash.
aniqlik, tushunarlilik va vizual

joziba muhim. Agar bosma xarita
tayyorlayotgan bo‘lsak, PDF
formatini tanlash maqgbul variant.
Veb-xaritalar uchun esa SVG yoki
interaktiv. Web GIS yechimlari
yaxshi ishlaydi.

Xulosa qilib aytish
mumkinki geoekologik xaritalar —
atrof-muhitni muhofaza qilishning
zamonaviy  usuli  bo‘lib, u
quyidagilarga imkon beradi:

- Tabiiy resurslardan ogilona
foydalanish;

-Ekologik
oldindan aniqlash;

xavflarni

Foydalanilgan adabiyotlar

ro‘yxati:
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Annotatsiya. Gidrologik
stansiyalar hali ham SK42 tizimi va
Boltigbo'yi  balandligi  tizimidan
foydalanadi. Yangi koordinatalar
tizimiga o‘tish munosabati bilan
transformatsiya usuli
O‘zbekistonning gidrologik
stansiyalari uchun dolzarb va

muhimligicha golmoqda. Tuyamuyin
va Qipchoq stansiyalari orasidagi
fazoviy koordinatalar va masofa
hisoblab chigilgan. Navigatsiya
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ollchovlari RTK wusuli yordamida
amalga oshirildi va geosentrik
koordinatalar tizimiga aylantirildi.

Kalit so‘zlar: SK-42, GNSS,
RTK, MDH, geodezik va geosentrik
koordinata, reper.

AHHOMAaAuus. Ha
2udpo02uydeckux cmaHuyusx 0o cux
nop ucnoav3dyemes cucmema CK42 u
b6anmuiickaa cucmema 8vicom. B
C8513U C Nepexo0oM 8 HOBY cucmemy
KoopouHam, Memoouxa
npeobpasoeamus ocmaemcs



aKmyanavHol  u  8axcHOU 048
YpOBeHHbIX nocmos Y3bexucmawua.
BviuucaeHst  npocmparcmeeHHble
KOOpOUHamMbvl U paccmosiHue mexicoy
cmaHuusmu Tysmyiliun u Kunuax.
HasueayuoHHuvte usmepeHusn

8blnoaHeHbt memodom RTK u
npoussedeHa mpaHcpopmauus 8
2eo0ueHmpuuecKyro cucmemy
KoopduHam.

Kawueavle caosa: CK-42,
GNSS, RTK, CHI', 2eode3uueckue u
2eoyeHmpuueckue KoopouHamuol,
penep.

Abstract. The SK42 system and
the Baltic elevation system are still
used at hydrological stations. Due to
the transition to a new coordinate
system, the conversion method
remains relevant and important for
the level posts of Uzbekistan. The
spatial coordinates and the distance
between Tuyamuyin and Kipchak
stations have been calculated. The
navigation measurements were
performed using the RTK method
and transformed into a geocentric
coordinate system.

Keywords: SK-42, GNSS, RTK,
CIS, geodetic and geocentric
coordinates, benchmark.

Kirish. Muammoning
o‘rganilganlik  darajasi. = Hozirgi
vaqtda global navigatsion sun’iy
yo‘ldosh tizimlari GNSS (Global
Navigation Satellite Systems)
yordamida geodezik koordinatalarni
aniqlash usullari dunyo miqyosida
keng tadqiq etilmoqda. Ko‘plab xorijiy
va MDH mamlakatlarida olib borilgan
ilmiy ishlar global navigatsiya
tizimlari texnologiyasining geodeziya,
kartografiya, muhandislik va
gidrologiya sohalarida qo‘llanilishi
bo‘yicha tajriba  to‘plagan  [1].
Xususan, SK-42 koordinatalar tizimi
kabi eski koordinatalar tizimini
zamonaviy geosentrik tizimlar bilan
uyg‘unlashtirish  zarurati ko‘plab
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amaliy masalalarda dolzarb bo‘lib

golmoqda.
O‘zbekiston  hududida  GNSS
olchovlarini SK-42 koordinatalar

tizimi bilan integratsiyalashga doir
izlanishlar mavjud bo‘lsa-da, ayrim
gidrologik stansiyalarda (Amudaryo
qirg‘oqglarida joylashgan punktlar) bu

boradagi  tadqiqotlar  yetarlicha
chuqurlikda olib borilmagan [5]. Shu
bois, muayyan ob’ektlarda

navigatsion sun’iy yo‘ldosh tarmog'i
o‘lchovlarining aniqligini baholash,
ularni  geodezik va  geosentrik
tizimlarga transformatsiya qilish
bo‘yicha amaliy hisoblashlar olib
borish hozirgi kunda ilmiy va amaliy
jihatdan dolzarb hisoblanadi.
Tadqiqotning magqsadi va
vazifalari. Ushbu tadqiqotning asosiy
magsadi 1942-yil koordinatalar tizimi
asosida  geodezik  hisoblashlarni
amalga oshirish, jumladan
Tuyamo‘yin va Qipchoq gidrologik
stansiyalarining asosiy reperlarida
bajarilgan Global navigation sun’iy
yoldosh tizimi orqali o‘lchovlari
natijasida olingan ma’lumotlar orqali
fazoviy = koordinatalarni  aniqlash
hamda bu nuqtalar orasidagi
masofani geosentrik koordinatalar (X,
Y, 7Z) asosida hisoblashdan iborat [9].

Ma’lumki, Gauss—Kruger
proeksiyasida  nuqtaning  to‘gri
burchakli fazoviy koordinatalarini

aniglash  O‘zbekistonning barcha
topografik va geodezik tashkilotlari
hamda o‘quv yurtlarida standart
hisoblash usuliga aylangan [6]. Biroq,
uch  oflchovli fazoda nugqtalar
o‘rtasidagi fazoviy masofani
aniglashda geosentrik koordinatalar
yoki ellipsoid koordinatalar (B, L, H)
ni koordinata o‘qlariga proeksiyalash
zarurati tug‘iladi.

SK-42 koordinatalar tizimi bilan
geosentrik koordinatalar o‘rtasidagi
bogiliqlik parametrlarini aniglash
muammosi yuzaga keladi. Shu



sababli, transformatsiya jarayonida
yuzaga keladigan tafovutlarni bartaraf
etish maqsadida dastlabki o‘zgarish
koeffitsiyentlarini hisoblash ishlari
amalga oshirildi. Tadqgiqotda
ko‘rinishidagi to‘g‘ri burchakli fazoviy
koordinatalardan foydalangan holda
geodezik koordinatalarni aniqlash
hamda wular orqali geosentrik
koordinatalarga o‘tishning asosiy
bosqichlari yoritilgan (1-rasm).

N

1-rasm. Geodezik va
geosentrik koordinatalar
tizimlari o‘rtasidagi bog‘liqlik
sxemasi

Shu  bois  koordinatalarni
transformatsiya qilishga oid umumiy
metodikalar klassik hamda
zamonaviy  xorijiy va  MDH
mamlakatlarida chop etilgan ko‘plab
ilmiy adabiyotlarda bayon etilgan

mahalliy sharoitga qarab alohida
tahlil va aniglashtirishni talab qgiladi.

Ma’lumotlar va usullar. Teng
aniqlikdagi o‘lchovlar asosida
o‘rtacha qiymatni aniglash. GNSS
olchovlari doirasida Tuyamo‘yin
gidrologik  stansiyasida har bir
reperda bir nechta takroriy kuzatuvlar
amalga oshirildi. Har bir nuqtada bir
xil qurilma, bir xil rejimi va bir xil
sharoitda  bajarilgan  kuzatuvlar
asosida  koordinatalar  olingani
sababli, oflchovlar teng aniqlikdagi
o‘lchovlar deb gabul qilindi.

Bunday oflchovlar asosida
nuqtaning fazoviy koordinatalarining
— yani X, Y va H qiymatlarining
o‘rtacha qiymati (X~, Y, H"), har bir
o‘lchovga nisbatan xatoliklar (v) va
ularning kvadratlari (v2) hisoblab
chiqildi. Bu xatoliklar asosida o‘rtacha
kvadratik xatoligi (m_o) quyidagi
formula asosida aniqlandi [3]:

m_o=V((Xv_i"2)/(n-1))

(1)

Bundan tashqari, o‘rtacha
giymatning  o‘rtacha  kvadratik
xatoligi ham hisoblandi:

m_x=m_o0/vn
(2)
Tuyamo‘yin gidrologik

stansiyasida 15 ta nuqtada takroriy

bo‘lsada, amaliy hisoblarda GNSS o‘lchovlari asosida quyidagi
ishlatiladigan transformatsiya ortacha  qgiymatlar  aniqlandi(1-
tuzatmalarining aniq son qgiymatlari jadval):
1-jadval
Tuyamo'yin stansiyasining o‘rtachakgordinatalm
Ne X % H
Tuyvamo‘vin | 4566533.544 | 360364.736 | 116.679

Statistik tahlil ko‘ra har bir
nuqta uchun o‘rtacha giymatdan farq
sifatida og‘ishlar v_i va ularning
kvadratlari v_i*2 hisoblab chiqildi.
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Bu qiymatlar orqali oflchovlarning
ichki tarqoqligi aniglanadi (2-jadval).



O‘lchovlari natijalarining statistik tahlili
i il

WVVVdLMm

2-jadval

Koordinata Yv! mg (m) mm)
X 0.000342 | 0.004943 | 0.001276
% 0.000075 | 0.002315 | 0.000598
Z 0.000688 | 0.007011 | 0.001810
Grafik tahlillarda har bir  RTK (Real-Time Kinematik) usulida

nuqtaning X, Y va H koordinatalari
bo‘yicha xatolik kvadratlari v_i"2
ko‘rsatilgan:

Koordinatalar bo‘yicha kuzatilgan
o‘zgarishlar tahlili shuni ko‘rsatadiki,
X koordinatasi bo‘yicha eng katta

og‘ishlar 1, 14 va 15-
nuqtalardaaniglangan  bolib  bu
nuqtalarda  o‘lchovlarda, farqlar

mavjud. Y koordinatasi bo‘yicha esa
xatolar juda kichik va kichik bolib,
barcha nuqtalarda katta bir xil
aniqlikda olingan. H bo‘yicha 4-, 5- va
13-nuqtalarda tizimli tizimli og‘ishlar
aniqlangan, bu esa ushbu
nuqtalardagi oflchovlarni alohida
e'tiborda tahlil giladi (2-rasm).

0.00016

0.00014

0.00012

0.0001

0.00008

0.00006

0.00004

0.00002

0 L

1 2 3 4 5 8 7 & 9 10 11 12 13 14 15

X —p—Y H

Tadqiqot obyekti sifatida
Amudaryo daryosi bo‘yida joylashgan
Tuyamo‘yin va Qipchoq gidrologik
stansiyalari tanlab olindi [7]. Mazkur
stansiyalar hududida joylashgan
asosiy geodezik reperlarda GNSS
yordamida aniqlikdagi koordinata
o‘lchov ishlari olib borildi. O‘lchovlari
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bajarildi, bunda har bir o‘lchov sikli 1
dagiqa oralig‘ida bajarilgan bo‘lib, har
bir nuqtada bir nechta takroriy
kuzatuvlar amalga oshirildi (3-rasm).

3-rasm. Tuyamo‘yin gidrologik

stansiyasida o‘lchov jarayoni

Tuyamo‘yin stansiyasida jami 15 ta,
Qipchoq stansiyasida esa 5 ta nuqtada
Sun’iy yo‘ldosh navigatsiyasi tizimi
o‘lchovlari amalga oshirildi. O‘lchov
natijalari SK-42  koordinatalar
tizimida to‘g'ri  burchakli uch
olchamli (X, Y, H) shaklida qayd
etildi(3-4 jadval). Har bir nuqtaning X
va Y qiymatlari bilan birga ellipsoid
balandligi H ham aniqglangan (4-
rasm).



3-jadval

Tuyamo‘yin gidrologik stansiyasining Gauss-Kruger koordinatalari (m)

No X Y H
1 4566533.5330 360364.739 116.677
2 4566533.5400 360364.735 116.673
3 4566533.5420 360364.736 116.67
4 4566533.5450 360364.737 116.667
5 4566533.5490 360364.736 116.667
6 4566533.5460 360364.733 116.673
7 4566533.5430 360364.734 116.679
8 4566533.5410 360364.734 116.68
9 4566533.5420 360364.733 116.683
10 4566533.5430 360364.733 116.686
11 4566533.5440 360364.735 116.687
12 4566533.5450 360364.737 116.686
13 4566533.5470 360364.737 116.689
14 4566533.5500 360364.74 116.686
15 4566533.5540 360364.739 116.683
4-jadval
ipchoq gidrologik stansiyasining Gauss-Kruger koordinatalari (m)
No X Y H
1 4680943.50715 261790.0018 84.8910
2 4680938.8078 261787.1858 84.6513
3 4680939.7811 261788.3495 84.7511
4 4680936.7648 261787.5647 84.6423
5 4680937.6508 261786.9358 84.7061




Tuyamo‘yin  va  Qipchoq
gidrologik stansiyalarining berilgan
ma’lumotlariga asosan SK-42
koordinata tizimida o‘Ichangan bo‘lib
Gauss-Kryuger koordinatasidan
geodezik  koordinatasiga o‘tkazib
olamiz.

X, Y asosida B, L ni hisoblash uchun
quyidagi formulalardan foydalanish
mumeKin:

B=B, —[1-{b, -0.12:%) =*| %, p"7

=L, +l:; u

f:[l (63 —b,=*) :3] = p"

L o] u
Bu yerda:

Bx - Dboshlang‘ich kenglik (yoki
Gauss-Krugerning kenglik giymati);
Lo — zonaning o‘q meridian uzoqligi;
z — normallashtirilgan masofa;
b2,b3,b4,bs — empirik  yoki
ellipsoidga bog‘liq koeffitsiyentlar.

X, Y asosida larni hisoblash
formulalari 1 klass triangulyasiya va
poligonometriyani hisoblashda
ishlatiladi. Bu formulalar to‘g‘ri
burchakli koordinatalarni 0,001 m,
geodezik koordinatalarni 0,0001”
aniqlikda hisoblashni ta'minlaydi [2].

Global navigatsiya tizimi
yordamida aniqlanayotgan punktlar
SK-42 tizimida aniqlandi. Ushbu
ma’lumotalar  orqali  geosentrik
koordinatalar hisoblanadi. Olingan
natijalardan foydalanib geodezik
koordinatalar asosida to‘g‘ri burchakli

fazoviy koordinatalarni hisoblashimiz
kerak.

Hisoblashni bajarish uchun
Geodezik koordinatalar kerak bo‘ladi.
Bunda gidrologik stansiya asosiy
reperidan oflchangan qiymatlarni
olamiz. Tuyamo‘yin gidro posti
o‘lchangan giymatlar orqali
geosentrik koordinatalarini
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hisoblaymiz. Geosentrik

RTuyamo‘yin RQipchuq

koordinatalarni  hisoblash  uchun
quyidagi qgiymatlar kerak bo‘ladi(s-
jadval):
N=a/V( [(1-e)] ~2 [sin) "2 B)
N - birinchi vertikal egrilik radiusi
a — SK-42 ellipsoidining katta
yarim o‘qi
e — ellipsining ekstsentrisiteti
5-jadval
Tuyamo‘yin va Qipchoq gidrologik

stansiyalarining geodezik
koordinatalari.

Yuqorida berilgan qiymatlardan
foydalanib  formulani geosentrik
koordinatalar hisoblab chiqilgan.

6-jadval

Tuyamo‘yin va Qipchoq gidrologik
stansiyalarining geosentrik

koordinatalari (m).

X=(N+H)-cosB-cosL
Y=(N+H) cosB-sinL
Z=(N-(1-e%)+H) sinB

Stansiya nomi X Y Z R

Tuyamo'yin 12304 691.638 | 4215687400 | 4 180 991187 | 6369011784

Qipchog 2357500638 | 4102253986 |4262973625 | 6368613754

Vektor R ” ning skalyar giymati
yoki uch ofchovli fazoda ikki
gidrologik stansiya orasidagi fazoviy



masofani hisoblash uchun ishlatiladi
[4].
AR ~=v( [(X_T-X_Q)) "2+ [(Y_T-
Y Q) "2+ [((ZTZ Q1) "2)
(6)

Mazkur tadqiqot ishida wushbu
masofa Tuyamo‘yin va Qipchoq
gidrologik stansiyalarining asosiy
reper koordinatalari asosida hisoblab
chiqildi.

Bu parametrlarni hisoblashda
o‘lchov birliklariga e’tibor qaratilishi
kerak, ular odatda metrlarda beriladi,
ammo ma’lumotlar ba’zida
kilometrlarda keltirilgan bo‘ladi.

Natijalar. Tadqiqot davomida

5-rasm. Geosentrik koordinatalari
sxemasi.

Tuyamo‘yin va Qipchoq gidrologik
stansiyalarida olib borilgan sun’iy
yo‘ldosh navigatsiyasi tizimi
olchovlari asosida SK-42 tizimida
olingan ma’lumotlar geodezik va
geosentrik koordinatalarga
muvaffaqiyatli o‘tkazildi.
O‘lchovlarning ofrtacha qiymatlari
asosida har bir stansiya uchun
quyidagi 6-jadval orqali geosentrik
koordinatalar aniglandi:

Hisoblash natijasida Tuyamo‘yin
va Qipchoq stansiyalari orasidagi

geosentrik  masofa  quyidagicha
aniglandi:

AR "=149 934,4 m.

Bu natija navigatsion sun’iy
yoldosh  tarmogi  texnologiyasi

yordamida olingan koordinatalarning
yuqori aniqligini ko‘rsatadi hamda
SK-42 tizimidagi nuqtalarni
geosentrik  koordinatalarga o‘tish
orgali hududiy masofalarni aniq
baholash imkonini beradi [10].
Shuningdek, o‘lchovlar davomida
har bir sikl bo‘yicha koordinatalar
aniglanib, GNSS yordamida olingan
ma’lumotlarning ishonchliligi
tasdiglandi. RTK usulida bajarilgan
qisqa muddatli o‘lchovlar (1 dagiqada
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1 sikl) ham amaliy geodeziya ishlarida

gollash uchun yetarli aniqlikda
natijalar berdi [8].

Xulosa

Ushbu tadqiqot ishida Tuyamo‘yin
va Qipchoq gidrologik
stansiyalarining asosiy reperlari
bo‘yicha olingan GNSS o‘lchovlari
asosida 1942 yil koordinatalar

tizimidan geosentrik koordinatalar
tizimiga o‘tishning amaliy jihatlari
korib chiqildi. Bunda real vaqtli
kinematik usulida qisqa siklli
o‘lchovlar bajarilib, yuqori aniqlikdag
aniqlandi.

Tuyamo‘yin gidrologik stansiyasida
olib borilgan o‘lchovlari statistik
jihatdan yuqori aniqlikda bajarilgan.
Har bir koordinata bo‘yicha o‘rtacha
giymatlarning kvadratik xatoliklar
hisoblangan. Aynigsa, X va Y
koordinatasida aniqlik eng yuqori
bo‘lib, H koordinatasida esa odatiy
cheklovlari tufayli biroz yuqori xatolik
kuzatilgan.

Hisoblashlar  natijasida ikkala
stansiya o‘rtasidagi fazoviy masofa
149,934 km deb aniqlandi. Bu natija
global yo‘ldosh navigatsiya tizimi
o‘lchovlarining fazoviy aniqligi va
ishonchliligini  tasdiglaydi. GNSS
yordamida amalga oshirilgan
hisoblashlarda ellipsoid va geosentrik
tizimlar o‘rtasidagi qayta hisoblash

formulalari formulalari
muvaffaqiyatli qo‘llanildi.

Tadqiqot natijalari shuni
ko‘rsatadiki, SK-42 tizimidagi
koordinatalarni zamonaviy sun’iy
yo‘ldosh navigatsiyasi tizimi

yordamida geosentrik tizimga o‘tish
amaliy geodeziya va gidrometrologiya
sohalarida yuqori aniqlikdagi hisob
kitoblarni  ta’'minlash  imkonini
beradi. Bundan tashqari regional
geodinamik monitoring, gidrologik
ob’ektlar xaritalarini yangilash va



muhandislik geodeziyasida muhim
ahamiyat kasb etadi.

Foydalanilgan adabiyotlar

1. AntonoBnu K.M. (2005).
Hcnons3oBanue CIIyTHUKOBBIX
paIUOHABUTAIIMOHHBIX ~ CHCTEM B
reoaesun. — M.: Kaptreouentp. — T. 1.
—341 c.

2. boiiko E.I'. (2003). Beicmas
reone3us. Yacte II. Chdepommnueckas
reojie3us: Y4eOHHMK i1 BY30B. — M.:
Kaprtreonentp — ['eonesusnar. — 144 c.

3. bomemakos B. JI., Taiimacs
ILA. Teopus MaTEMaTUYECKOU
00paboOTKH reoIe3nYeCKUX U3MEPEHUN.
— M.:Henpa,1977. — 368c.

4, Koumn H. E. Bexkropnoe
UCYHCIIEHWE W Hayajga TEH30pHOTO
ucumcienus. — 6-¢ u3a. — M.: Hayka,
1965. — 428 c.

5. MupmaxmynoB 2.P.,
TneymypatoBa ['.M., Husazos B.P.
(2022). PexornocuupoBka u ['HCC
W3MEpEHUsT Ha YPOBEHHBIX TMOCTax
HU30BbsI peku Amypaapbs. [IpoGiiembr
apXHUTEKTYyphl U cTpouTenbeTBa, Ne2, C.
137-141.

6. My6opakoB X. (2014). Omnuii
reone3us: Ounil YKyB IOPTIapU y4yH

49

VKyB KyJulanMma. — TomkeHT: “Mumtoz
so‘z”. — 236 Oer.

7. HacraBiaeHus
TrHApOMETCOPOJIOTHICCKUM CTAHIWAM U
nocram. (1984). —  JlenuHrpan:
I'mnpomereounsnar. — Beim. 9, 4. 1. — 313
C.

8. Ianypos I'.A., Enumuna B.UA.,
OctpoymoB B.3. (2004). Onpenenenue
BBICOT YPOBCHHBIX IIOCTOB
CIyTHUKOBBIM MeToJloM. ['eomnpodu,
Neq4, C. 11-17.

9. Adambayev = A.R. (2024).
Gidropostlarda  GNSS  yordamida
dastlabki o‘lchashlarni amalga oshirish.
/l O‘zbekistonda geodeziya,
kartografiya va kadastr sohalarining
hozirgi holati va rivojlanish istigbollari:
xalgaro  ilmiy-amaliy  konferensiya
materiallari (Toshkent, 6-7 dekabr,
2024 yil). — B. 59-64.

10. Mirmakhmudov E., Nazirova
D., Abdumuminov B. (2019). On the
determination of the coordinates of
hydrological stations based on GNSS in
Uzbekistan. Problems of Architecture
and Construction, Special Volume,
Samarkand, p. 78.

UDK: 528.94 : 528.8 : 004.9

INTEGRATING GIS AND REMOTE SENSING FOR DATA-DRIVEN IT
OPERATIONS

Mukhammad Bakhriev Bakhtiyor o ‘g ‘li- Assistant, Department of Geodesy
and Geoinformatics, Karshi State Technical University

Shahzod Asadov Umidillaevich- Assistant, Department of Geodesy and
Geoinformatics, Karshi State Technical University.

Safarov_Fayzali Saminklovich- Assistant, Department of Geodesy and
Geoinformatics, Karshi State Technical University.

Khagberdiev Alisher Eshmamatovich- Assistant, Department of Geodesy
and Geoinformatics, Karshi State Technical University.

Abstract. Geographic
Information Systems (GIS) have
dramatically changed how remote
sensing technologies are combined

within IT operations. By facilitating
spatial analyses and advanced data
visualization, GIS offers a robust

Jramework for merging extensive
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geospatial information to guide IT
decision-making. This article
examines the foundational theories
that link GIS with remote sensing and
highlights its practical roles in IT

environments. Drawing on case
studies, it reviews  effective
implementations, common
challenges, and the far-reaching

impact of insights derived from GIS.
The study also presents diagrams
that showcase GIS workflows,
methods for data integration, and
illustrative use cases.

Key words: GIS, IT, remote
sensing, data integration,
monitoring, spatial analiysis.

1. Introduction. The rapid
growth of geospatial information,
together with advances in remote
sensing, has reshaped IT operations
by introducing new ways to address
complex issues. At the heart of this
evolution is Geographic Information
Systems (GIS), which convert spatial
and temporal data into actionable
knowledge. Such integration is
especially critical for modern IT
environments, where effective
decision-making increasingly
depends on rich data visualization
and analytics [1;2].

With GIS, IT teams can oversee
system  performance, fine-tune
network efficiency, and design
disaster-recovery strategies informed
by geographic intelligence. Remote
sensing tools—ranging from satellites
to drones and aerial sensors—supply
real-time, high-resolution views of the
Earth’s surface. These technologies
help assess environmental changes,
infrastructure status, and potential
risks [3].

When paired with GIS, remote-
sensing data becomes even more
potent. For example, satellite images
layered within GIS platforms can
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reveal weak ©points in critical
communication networks or chart the
impact of natural disasters, ensuring
IT departments can act quickly and
effectively.

The collaboration between GIS
and remote sensing carries significant
benefits. In disaster-recovery
planning, near real-time imagery
enables teams to map affected zones
and prioritize responses [4]. GIS-
based visualization of network traffic
can also strengthen cybersecurity by
highlighting unusual activity. Beyond
emergency management, these
combined tools support proactive
measures such as optimizing network
design to minimize latency and
promoting sustainable resource use.

By fusing remote-sensing
outputs with GIS platforms, IT
operations  gain  unprecedented

spatial intelligence—supporting live
monitoring, detailed analysis, and
predictive modeling that foster more
adaptive, intelligent infrastructures
[5;6]. This paper examines how the
joint capabilities of GIS and remote
sensing are reshaping IT operations
and creating a resilient framework for
today’s and tomorrow’s challenges

[7].

2. Theoretical Foundations
of GIS in Remote Sensing.
Geographic Information Systems
(GIS) are powerful platforms that
merge spatial and non-spatial data,
enabling the examination of patterns,
relationships, and emerging trends.
By embedding geospatial analytics
into everyday workflows, GIS offers a
robust framework for informed
decision-making across  diverse
industries. When combined with
remote sensing, the reach of GIS
expands dramatically, delivering real-
time, high-resolution datasets that



sharpen situational awareness and
support more accurate decisions [8].

This partnership is especially
valuable in domains that demand
complex spatial analysis—such as IT
operations—where immediate insight

can enhance network design,
strengthen disaster-response
strategies, and optimize resource
deployment.

Remote sensing enriches GIS
by providing georeferenced imagery
and data acquired from satellites,
drones, and aerial sensors. These
resources include multispectral and
hyperspectral images, thermal scans,
and LiDAR (Light Detection and
Ranging) measurements, all of which
reveal detailed  environmental,
structural, and geographic
information [9]. For instance,
multispectral imagery is vital for
tracking vegetation health or
classifying land cover, while LiDAR
supplies precise elevation readings
essential for assessing infrastructure
or guiding urban planning [10].
Together, these remote-sensing
technologies create fundamental data
layers that GIS transforms into
unified visual and analytical products
[11; 12].

The key functions of GIS within
remote sensing encompass the
following;:

1. Spatial Analysis — GIS
is particularly adept at uncovering
spatial relationships, patterns, and
correlations. This strength is essential
for identifying weaknesses in IT
infrastructure, spotting geographic
trends behind service outages, and
tracing the origins of cyberattacks.
Spatial analysis also supports
predictive modeling, helping
organizations foresee and prepare for
potential risks.
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2, Data Integration — A
core advantage of GIS is its ability to
merge data from numerous sources—
remote-sensing  outputs, sensor
networks, and IT systems—into a
single analytical environment. This
unified view makes it easier to detect
irregularities and fine-tune system
performance.

3. Visualization — One of
GIS’s standout capabilities is
converting complex datasets into
clear visual formats such as maps,
graphs, and charts. In IT contexts,
this means network diagrams, hazard
maps, and resource-allocation plans
can be easily interpreted and shared
for better collaboration.

4. Modeling — GIS enables
scenario simulations that predict
outcomes, such as gauging how
natural disasters might affect IT
infrastructure or testing proposed
network layouts. These models guide
decision-makers in building robust
and resilient strategies.

These functions are critical in
IT operations. When remote-sensing
imagery is incorporated, GIS can
pinpoint structural vulnerabilities in
data centers, monitor infrastructure
health, and evaluate environmental
threats. For example, thermal images
from remote sensors can reveal
overheating hardware, while spatial
analysis helps identify disaster-prone
regions and determine where
redundant systems should be located
[13;14].

GIS also strengthens disaster-
response efforts by supplying real-
time intelligence. During crises,
satellite-based georeferenced maps
quickly reveal affected areas, enabling
IT teams to deploy recovery resources
efficiently [15;16]. In addition, GIS
supports effective resource
distribution by mapping supply-chain



routes to ensure essential materials
reach key locations on schedule.

3. Applications of GIS and

Remote Sensing in IT
Operations.

3.1 Disaster Recovery and
Risk Assessment

GIS, combined with remote
sensing, equips IT teams to evaluate
potential hazards and organize
recovery strategies with precision.
After natural disasters, interactive
geospatial dashboards can merge
satellite imagery with the locations of
IT assets to measure infrastructure
damage and prioritize repairs [17].
Case in point - Hurricane
Katrina (2005): During the
aftermath of this major storm, GIS
proved essential for coordinating
restoration  efforts, integrating
satellite data with IT communication
networks to guide and accelerate
system recovery.

3.2
Monitoring

High-resolution imagery from
remote sensing is invaluable for
keeping a close watch on critical
infrastructure. By overlaying this data
with asset inventories in a GIS
platform, IT departments can detect
weaknesses or anticipate equipment
failures before they escalate.

3.3 Network Optimization

GIS also supports the strategic
allocation of network resources by
mapping user concentrations
alongside environmental conditions.
Case in point — Google’s Project
Loon: In this initiative, GIS and
remote sensing were employed to
pinpoint the best positions for
launching high-altitude balloons that
deliver internet connectivity to
underserved regions.

Infrastructure
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4. Data Integration
Techniques. Bringing together data
from many sources is a core
requirement when using GIS for IT
operations and remote sensing. The
objective is to merge varied geospatial
datasets into a single, coherent
platform that delivers actionable
insight. To achieve this, GIS relies on
several advanced methods designed
to maintain both interoperability and
precision.

4.1. ETL (Extract,
Transform, Load) Pipelines: ETL
workflows form the backbone of GIS-
based integration. They draw data
from multiple origins, convert it into a
consistent format, and then load it
into the GIS environment for analysis.
For example, satellite images, sensor
outputs, and tabular IT performance
metrics can all be standardized
through ETL, ensuring that disparate
inputs—such as multispectral
imagery and network logs—can be

examined together to support
informed decision-making.
4.2. APIs (Application

Programming Interfaces: APIs
enable live data sharing between GIS
platforms and IT systems. By using
these interfaces, GIS can continuously
pull information from operational
networks, cloud services, or remote-
sensing feeds. APIs make it possible to
incorporate real-time network
statistics, integrate environmental
readings from IoT devices, or stream
up-to-date satellite imagery, keeping
GIS dashboards current and analysis
dynamic.

4.3. Machine Learning for
Feature Extraction: Machine-
learning algorithms automate the

identification of critical features
within  remote-sensing datasets.
Techniques such as image

classification, object detection, and



clustering help reveal patterns like
urban growth, vegetation health, or
infrastructure irregularities. This
automation greatly speeds up
processing and improves the accuracy
of integrated GIS data. In IT contexts,
ML can uncover geospatial trends in
network activity or flag physical
infrastructure risks.

5. Challenges in
Integrating GIS and Remote
Sensing. Bringing GIS and remote-
sensing technologies together
provides tremendous opportunities
for IT operations and strategic
decision-making, yet it is not without
obstacles. To capture the full value of
this integration, organizations must
confront several key issues. Chief
among them are the sheer scale and
complexity of the data involved,
difficulties in achieving
interoperability ~ across diverse
systems and formats, and persistent
concerns about maintaining data
accuracy [18].

5.1. Data Volume and
Complexity

Remote-sensing systems—
ranging from satellites to drones and
other aerial sensors—produce
enormous amounts of high-resolution
data. These outputs can include
multispectral and  hyperspectral
imagery, LiDAR point clouds, and
thermal scans, often reaching
terabyte or even petabyte scales.
Handling such massive datasets calls
for advanced computational
resources such as high-performance
computing (HPC) clusters, scalable
cloud storage, and highly efficient
algorithms.

The data’s complexity adds to
the challenge. Multispectral images,
for example, contain numerous
bands, each tied to a specific
wavelength, demanding sophisticated
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signal-processing skills and image-
analysis expertise. Managing time-
series information to track changes
over extended periods further
increases the difficulty of both
processing and interpretation.

5.2. Interoperability

Issues
Integrating remote-sensing
outputs with GIS platforms is

frequently hindered by the absence of
universally accepted formats and
protocols. Different sensors generate
data in proprietary file types, each
with unique spatial reference systems
and metadata standards, while GIS
software  depends on  specific
structures to visualize and analyze
spatial information. Converting and
standardizing these varied datasets is
often labor-intensive and prone to
errors.

In addition, IT infrastructures
that incorporate GIS typically involve
other complex elements—such as
APIs, live data streams, and legacy

applications. Achieving seamless
communication among these
components and GIS platforms

requires strong middleware solutions
and robust data-transformation tools.
5.3. Accuracy Concerns
Maintaining precise alignment
between GIS and remote-sensing data
is vital, especially for tasks such as

disaster response, urban
development, and network
optimization. Yet remote-sensing
information can contain inherent
limitations that compromise

accuracy, including resolution gaps
and registration errors.

- Spatial Resolution:
Satellite images may lack the fine
detail necessary for localized

analyses, while ultra—high-resolution
data often covers only small areas.



-Temporal Resolution: The
timing of data collection might not
align with the intervals required for
real-time decisions.

- Geometric and
Radiometric Errors: Variations in
sensor calibration, atmospheric

conditions, or map projections can
introduce distortions and radiometric
inconsistencies.

Such inaccuracies can
propagate throughout GIS workflows,
undermining subsequent analyses
and decision-making. To safeguard
data quality, rigorous preprocessing is
essential—steps  like  geometric
correction, radiometric
normalization, and validation against
reliable ground-truth measurements
help ensure dependable results.

6. Future Directions. The
outlook for integrating GIS with
remote-sensing technologies in IT
operations is highly promising,
offering new ways to strengthen
decision-making across many
industries. As geospatial data
continues to grow in both size and
complexity, advanced tools—such as
Artificial Intelligence (AI), Machine
Learning (ML), and the Internet of
Things (IoT)—will become essential
for transforming how information is
processed, analyzed, and applied [19].

A major priority is improving
real-time data handling. With IoT
devices generating massive streams of

live information, remote-sensing
systems can deliver up-to-the-minute
insights into environmental,
structural, and operational

conditions. Feeding these continuous
data flows into GIS platforms will
allow businesses and public agencies
to respond rapidly to problems such
as network outages, natural disasters,
or urgent resource needs.
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Equally important is the
expanding role of AI and ML for
automated analysis and pattern
detection. Machine-learning models
can sift through complex remote-
sensing datasets to reveal
infrastructure weaknesses or forecast

environmental shifts, sharply
reducing manual effort and
accelerating  accurate  decision-

making [20].

Cloud computing and big-data
analytics will also be pivotal. The
ability to store and process huge
datasets in the cloud will make GIS
platforms more scalable, more
accessible, and better suited to real-
time operational decisions

7. Conclusion. Integrating
Geographic Information Systems
(GIS) with remote-sensing technology
is reshaping IT operations, delivering
unmatched capacity for analysis,

decision support, and resource
management. GIS provides the
essential framework for uniting

spatial and non-spatial data, enabling
organizations to visualize and
interpret complex information in
ways that were once out of reach.
Remote sensing—drawing on
satellites, drones, and other aerial
sensors—adds high-resolution, real-
time observations of the Earth’s
surface, from environmental changes
to infrastructure health and urban
development.

Together, these tools empower
IT teams to make data-driven choices
in areas such as network
optimization, disaster recovery, and
resource distribution. Yet the
partnership is not without hurdles:
the massive volume and intricate
structure of remote-sensing data
demand advanced processing power;
differing formats create
interoperability  challenges; and



accuracy can be compromised by
issues like resolution limits or
misaligned data.

Despite these obstacles, the
future is bright. Continued advances
in AI, ML, and IoT will enhance the
real-time processing and analysis of
vast geospatial datasets. Automated
pattern recognition will cut manual
workloads and improve the speed and
precision of insights. Meanwhile,
cloud-based storage and big-data
analytics will make GIS platforms
even more scalable and effective.

In short, the convergence of
GIS and remote sensing equips IT
operations with a formidable toolkit
for smarter decisions, greater
efficiency, and faster responses to
emerging challenges—and its
influence is set to grow even more in
the years ahead.
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GURLAN TUMANI AHOLI MANZILGOHLARI HUDUDIY
O‘ZGARISHINING KARTOGRAFIK TAHLILI

Gulimmatov Ikrom Baxtiyarovich - UrDU Geodeziya, kartografiya

va kadastr kafedrasi dotsenti v.b., PhD

Annotatsiya. Ushbu ilmiy
tadqgigotda aholi  manzilgohlari
shakllanishi, joylashuvi va
rivojlanishiga ta’sir qgiluvchi omillar
xorijiy va mahalliy ilmiy
adabiyotlar, statistik manbalardan
foydalangan holda tadgqiq gilingan.
Tadgqgigot ishining obyekti sifatida
Xorazm viloyati shimoliy gismida
joylashgan Gurlan tumani aholi
manzilgohlari olingan bolib,
ularning hududiy Jjithatlari
masofadan olingan ma’lumotlar,
geofazoviy texnologiyalar va tarixiy
statistik manbalardan foydalangan

holda tahlil qilingan  hamda
baholangan.

Kalit so‘zlar: aholi
joylashuvi, aholi manzilgohlari,
Gurlan tumani, geoinformatsion
texnologiyalar, masofadan
zondlash, Landsat,
maximumliklihood, Google Earth

Pro.

AHHOMamyusa. AHHomayus.
B danHom HayuHOM uccaedosaHuu
u3yueHsvl PHaxkmopsvl, sausrowue Ha
dopmuposarue, pasmeweHue U
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passumue HACeAEHHbIX NYHKMO8 C
UCNO0./1b308AHUEM OMeUecmeeHHOll U
3apybeicHoll Hay4Holl
Aumepamypbl, a maxoice
cmamucmu4eckux UucmouvHuxkos8. B
Kauecmee 00wvexma uccnedosaHus
8blOPaHbL  HACEAEHHble  NYHKMbL
TI'ypaencxozo patioHa,
PAcnon0XieHHO20 8 cegepHOU Hacmu
Xopesmckotl obaacmu. Hx
meppumopuanvHsvle 0cobeHHoCcMU
ovLAU npoaHaAu3uUpPoB8aHbl u
OUeHeHbl C UCTI0Nb308aHUEM OAHHBIX
JuCmMaHyuoHHO20  30HOUPOBAHUA,
2e0nPoCMpaHCmMeeHHbIX
mexHono2ull U UCMOPUYECKUX
cmamucmu4eckux uUCmo14HUKo8.
Kaoueswnle caosea:
pacceneue Hace/neHus, HACEAEHHDblE
nyHkmst,  I'ypaenckuil  patioH,
2e0UHEPOPMAYUOHHBIE TMEeXHOA02ULU,
JucmaHuuoHHoe 30HOuUposaHue,
Landsat, MaxcumanvbHoe
npasdonodobue, Google Earth Pro.
Abstract. This scientific study
investigates the factors influencing
the  formation, location, and
development of settlements, using



both foreign and local scientific
literature and statistical sources. The
object of the research 1is the
settlements located in the northern
part of Khorezm region —
specifically, the Gurlan district. Their
spatial characteristics have been
analyzed and evaluated using remote

sensing data, geospatial
technologies, and historical
statistical sources.

Key 1words: Keywords:
population distribution, settlements,
Gurlen district, geoinformation
technologies, remote sensing,
Landsat, @ maximum likelthood,
Google Earth Pro.

Kirish. Insoniyat svilizatsiyasi
rivojlanishida muhim ahamiyat kasb
etgan madanyat markazlaridan biri
Xorazm hisoblanadi. Murakkab, uzoq
tarixiy rivojlanish va boshqa omillar
ta’sirida mazkur hudud juda ko‘p
o‘zgarishlarni boshdan kechirgan.

Hozirda Xorazm viloyatida
O‘zbekiston  Respublikasi ~ jami
aholining 5,5%i istiqgomat qilgani
holda YIM dagi ulushi 3,5% ni tashkil

etadi. Urbanizatsiya darajasi esa
33%ni tashkil qiladi. Viloyatda
urbanizatsiya darajasi respublika

bo‘yicha eng past bo‘lishiga asosiy
sabab, aholining qishloq xo‘jaligi
faoliyati bilan shug‘ullanishi hamda
shahar infrastrukturasi va sanoat
tarmogqlarining nisbatan sust
rivojlanganligi bilan bog‘liq.

Bugungi kunda viloyatda 550 ta
qishloq aholi punktlari mavjud bo-lib,
350 mingdan ortiq oilalar va 200
mingdan ortiq yakka tartibdagi uy-
joylar mavjud. Aholi soni yillik 1,7-
1,9% ga yoki 30-32 ming kishiga o‘sib
borishi natijasida aholi punktlarining
hududi yiliga 1,2-1,4% ga
kengaymoqda. @ Aholi  punktlari
kengayishi bilan gishloq xo‘jaligi ekin
yer maydonlari qisqarishi, ish
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o‘rinlari bilan ta’minlash,
infrastrukturaga bosimning ortishi
hamda ozig-ovgat mahsulotlari bilan
ta’'minlashda vujudga kelishi mumkin
bo‘lgan potensial muammolar
mavjud.

Tadqiqot ishining obyekti.
Xorazm viloyati Gurlan tumani
aholisi joylashuvi va aholi
manzilgohlari. Tadqiqot predmeti esa
tuman aholi manzilgohlari hududiy
o‘zgarishi va unga ta’sir qiluvchi
omillarni tahlil qilishdan iborat.
Adabiyotlar tahlili. Ushbu
tadqiqot ishi obyekti Gurlan tumani
Xorazm  viloyatining  shimolida
joylashgan bo‘lib, hududi 447,4
km.kv.ni tashkil giladi. Tumanning
sharqiy gismidan Amudaryo oqib
o‘tadi. Janubiy tomoni Yangibozor,
g‘arbda Shovot tumani,
Turkmanistonning Dashoguz viloyati,
shimol va shimoli-sharqda
Qoragalpog‘iston Respublikasi
Amudaryo tumanlari bilan
chegaradosh. Tumanning eng
shimoliy chekka nuqtasi Gurlan
tumani Olchin qishlog‘i yaqinidagi
Nurmonbobo to‘qayiga to‘g‘ri keladi
[1].

Tuman aholi soni 2025-yil 1-
yanvar holatiga 159,8 ming kishiga
teng bo‘lib, zichligi 1 kv km ga 300
kishidan ortig to‘g‘ri  keladi.
Aholining 42,7 % shaharda, 57.3 %
qishlogda yashaydi [6].

Gurlan tumani  ma’'muriy
hududiy tuzilishi bo‘yicha 9 ta qishloq
va 9 ta shaharchaga ajratiladi. Bular
o‘z navbatida: 9 qishloq fuqorolar
yig‘ini, 50 ta mahalla fuqarolar
yig‘inlarga bo‘linadi (1-rasm).

Tuman markazi Gurlan
shaharchasi bo‘lib, 2024-yil 1-yanvar
holatiga 28,7 ming kishi istiqomat
qiladi.
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1-rasm. Gurlan tumani ma’muriy hududiy bo‘linishi

Gurlan tumani 1926-yil 29-
sentabr kuni tuzildi. Mazkur yili
rasmiy hujjatlarda Gurlan tumani
“Volost” garamog‘ida 22339 aholi,
4172 uy xo‘jalik, 6697 gektar ekin
maydoni, 274 tegirmon, 175 juvoz, 7
xususiy do‘kon, 7 qishloq, 158 ovul
borligi qayd etilgan [4].

Gurlan aholi punkti nomining
kelib chiqishi bo‘yicha ko‘plab tarixiy,
ilmiy va afsonaviy mazmunga ega
ma’lumotlar mavjud. Afsonalarga
kora Gurlan bu koT va lang
deganidir. Qadimda shu hududda
urush sodir bo‘lgan va faqat ko‘r, lang
va bir necha yosh bolalar omon
golgan. Shundan so‘ng ushbu hudud
mazkur nom bilan atalgan.

Ma’lumki, 1219-1221-
yillargacha, ya’'ni Chingizxon
istilosigacha Gurlanni Xosminor,

Darxos deya nomlashgan.
Aynan minora ham hudud nomi bilan
Xosminor deb atalgan.

Abulg‘ozi
ma’lumotlariga

Bahodirxon

kora  1573-yilda
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Amudaryo 0‘zZ o‘zanini
o‘zgartirganligini va Xostminorning
qirg‘og‘idan Orol dengiziga qarab oqa
boshlaganini yozadi. Bu
ma’lumotlardan Xostminor Katdan
anchagina quyiroqda bo‘lganligi
aniqrog‘i Gurlan yonida yani daryo
Katga burilgan joyda bo‘lganligini
tushunish mumkin [4].

Muhammad  Rahimxon I
Qo‘ng‘irot, Chorjo‘y, Buxoro, Marv
qga’lalari  atroflaridagi janglardan
so‘ng, mag‘lub bo‘lgan butun elatlarni
Xorazmga ko‘chirib kelar va ularni
kanal qazish ishlariga jalb etardi.

Yaxshi ishlagan tutqunlarga yer
ajratilardi. Gurlan, Mang‘it
hududlaridagi jamshidlar, Xizreli,

Qiyot, Qo‘ng'irotlilar shu tariga Qilich
Niyozboy arnasi bo‘ylarida vatan tutib

qolib ketishgan [3].
Bugungi kunda tuman aholisi
soni keyingi 25 yil ichida 1,6

barobarga ko‘paygan bo‘lib, ofsish
ko‘rsatkichlari 2,2 foizdan 1,65
foizgacha qgisqardi (2-rasm).
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2-rasm. Gurlan tumani aholi soni o‘sish dinamikasi
Izoh: Diagramma Xorazm viloyati statistika boshqarmasi ma’lumotlari
asosida muallif tomonidan tuzilgan.

Aholi soni ortishining o‘ziga xos
xususiyati tabiiy o‘sish
ko‘rsatkichlarining qisqarishi hamda
teskari migratsiya bilan bogliq va
notekis dinamika hosil gilgan.

Aholi yosh tarkibida ham
keyingi 25 yil ichida asta sekin 14-25
yosh guruhlarining wulushi ortib
bormoqda. Jami aholining 61 foizi
mehnat resursi bo‘lib, har yili o‘rtacha
2-2.4 ming kishiga ortib bormoqda.
Bu esa ularni ish o‘rinlari, ozig-ovqat
hamda wuy-joy bilan ta’minlash
masalalarini hal qilishda hukumat

oldidagi muhim  muammolarni
yuzaga keltiradi.

Metod va metodologiya.
Tadqiqot ishini olib borishda Davlat
statistika ~ boshqarmasi, = Kadastr
ma’lumotlari, arxiv hamda Google
Earth, OSM (Open street map)
ma’lumotlaridan foydalanildi.
Geografik asos elementlari OSM,
Google Earth ma’lumotlari asosida
shakllantirildi. = Tadqiqot  ishini
bajarishda kartografik fazoviy tahlil,
interpolyatsiya, statistik tahlil kabi
metodlardan foydalanildi (3-rasm).

Landsat
sun’iyyo’ldoshi
ma’lumotlarini olish

=

Aholi manzilgohlarin

Tuman aholi manzilgohlari ma’lumotlari bazas

i hududiy o’zgarishi tahlil gilish va baholash

QGIS dasturida loyiha yaratish ‘
Maximumlikelihood sinflashtirish algoritmidatahlil gilish ‘

Qayta sinflashtirish (Reclassify)

‘ Natijalarni tahlil gilish va baholash

ini shakllantirish

Statistik
ma’lumotlarni
to*plash va tahlil
qilish

J 0

3-rasm. Aholi manzilgohlari hududiy o‘zgarishini
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Tadqiqot ishida bir gancha
arxiv ma’lumotlari tahlil gilindi. Unga
ko‘ra Xorazm viloyatida 1970-yillarda
o‘tkazilgan  aholi ro‘yxati va
UzDavYerLoyiha instituti (sobiq
T'NITPO3EM) ma’lumotlariga ko‘ra
1970-yillarda viloyat hududida 9 ta
guruhga tegishli 5152 ta “posyolka”
mavjud bo‘lib, shundan 28 foizi juda

tarqoq (1-10 ta uy) shaklda
joylashgan. Aholi asosiy qismi
istigomat giladigan gishloq

hududlarida 66 mingdan ortiq, yakka
tartibdagi uylarda o‘rtacha 6-7 kishi
istigomat qilgan. Aholini transport,
elektr-energiya, tabiiy gaz va ichimlik
suv kabi resurslar bilan
markazlashgan holda ta’minlash
magsadida aholini yangi massivlarda
gayta joylashitirish amalga
oshirilgan. Bundan tashqari, qariyb
10 ming gektar qishlogq xo‘jaligi
yerlarida aholi tarqoq joylashuvi
natijasida yer resurslaridan
foydalanish samaradorligi juda past
bo‘lgan.

Shu sababdan aholini yangi
klasterlangan  aholi  massivlariga

joylashtirish 20 yil davomida amalga
oshirilgan va 9o foiz yakunlangan.
Jumladan, Gurlan tumanida 1970-
yillarda 368 ta tarqoq qishloq aholi
punktlari optimallashtirilib, 210 ta
shaklga

klasterlangan keltirilgan.
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Aholi punktlarining
optimallashtirilishi natijasida 510
gektar qishloq xo‘jaligi yerlaridan
samarali  foydalanish imkoniyati
yaratilgan. Tuman aholi
manzilgohlari va ularning tarkibidagi
sanoat korxonasi yerlari 1970-yilda
1086 gektar, 1990-yilda esa 811
gektarni tashkil gilgan bo‘lsa, 2023-
yilga kelib, 1864 gektarga yetgan.
Keyingi yarim asr davomida tuman
aholi manzilgohlari qariyb 1,7
barobarga gorizontal yo‘nalishda
kengaygan. Bunday ko‘rsatkichlar
viloyatning deyarli barcha
tumanlarida kuzatilgan bo‘lib, 1990-
yilgacha tarqoq aholi manzilgohlari 3
bosqichda optimallashtirilib borilgan.

Gurlan tumani markazi asosan
shimoliy va janubi-g‘arbiy
yo‘nalishda kengayib bormoqda.
Bundan tashqari markazga tutash

hududlarning ham shaharchalar
infratuzilmasi  bilan  bog‘langan
hududlarda xizmat ko’rsatish
obyektlarining transformatsiyasi

sodir bo‘lmoqda (3-rasm). Masalan,
shahar shimoliy gismida joylashgan
Xizir eli gishlog‘iga tutash hududlar
o‘rnida 1990-yillarda ekin yerlari, ko‘l
va bo‘sh yerlardan iborat bo‘lgan.
Hozirda esa ushbu hududlar aholi
manzilgohlariga aylantirilgan.

3-rasm. Xizir eli qishlog’i aholi manzilgohlari o‘zgarishi (1970-2025-y.y.)
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GAT texnologiyalarida aholi
manzilgohlarini hududiy o‘zgarishini
tahlil qilish dastlab ma’lumotlarni
yig‘ishdan boshlandi. USGS va
Copernicus ochiq ma’lumotlaridan
tegishli davrlar va ochiq bulutsiz (10%
dan kam) davrlar tanlandi. Landsat

(1990—2000-2010-2025-y.y.) va
ma’lumotlaridan foydalanildi.
Ma’lumotlarni ichonchliligini

tekshirish maqgsadida Google Earth,
OSM, QGIS dasturlari hamda turli
masshtabli topokartalardan ham
foydalanildi (4-rasm).

Olingan kosmik suratlar (raster
data) ArcGIS va QGIS dasturlarida
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Maximum likehood metodida bir
necha tadqiqot hududlari (training
area) spektral ko‘rsatkichlari
kombinatsiya qilish asosida
sinflashtirildi. Dastlabki, natijalar
katta hudud va ko‘plab sinflarga
ajratish oqibatida juda past aniqlikda
bo‘ldi. Xatolik bo‘sh yerlar, yo‘llar va
asosan qurilishi tugallanmagan bino
hamda inshootlar hududida kuzatildi.
Keyingi bosqichda raster ma’lumot
fagat Gurlan tumani hududi misolida
sinflashtirildi va bunda aniqlik 85
foizdan yuqori bo‘ldi.

GURLAN TUMANI 1990-YIL

4-rasm Gurlan tumani aholi manzilgohlari hududiy o‘zgarishi (1990-2000-
2010-2025-y.y.)

Sun’iy yo‘ldosh ma’lumotlari
imkoniyatlari va aniqligi bir-biridan
farq qiladi. Masalan, Landsatda 1
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piksel 30 metrni Sentinelda esa 10
metrni tashkil qgilishini inobatga olgan



holda atribut jadval ma’lumotlari

hisoblandi [7].
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nisbatan 2,3 barobarga kengaygan
bo‘lib, eng yuqori o‘sish 2000-2010
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5-rasm Gurlan tumani aholi manzilgohlari hududiy

Tadqiqot ishi joyda bevosita
kuzatish va o‘lchash ishlarini olib
borish hamda taqqoslashni talab
qiladi. Yerdan foydalanish toifasi va
uning o‘zgarishlarini yuqori aniglikda
monitoring qilish va baholash yer va
qishloq xo9aligini barqaror
boshqarish uchun qulay sharoitlarni
yaratishda mutaxassislar hamda
siyosatchilar uchun foydali
yo‘rignomalar taqdim etadi [2].
Bundan tashqari, aholi punktlaridan
boshqa turli xil bino va inshootlarni
ham monitoring qilish hamda ularni
raqamli ma’lumotlar bazasini yaratish
orqali ishning amaliy ahamiyatini
yanada oshirish mumkin.

Tahlil natijalariga ko‘ra tuman
aholi  manzilgohlari  1990-yilga
Gurlan tumanida aholi
manzilgohlari hududiy kengayishi bir
tomondan xizmat ko‘rsatish va yengil
sanoatga ixtisoslashgan shaharchalar
rivojlanishi bilan ham bog‘liq. Tuman
Xorazm viloyatida urbanizatsiya
darajasi bo‘yicha 1-o‘rinda turadi
(42%). Hozirgi kunda tumanda 9 ta
shaharcha mavjud bo‘lib, bu
ko‘rsatkich bo‘yicha ham viloyatda
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yillarda 5 km.kv.ni tashkil qgilgan (6-
rasm). Lekin shu o‘rinda alohida
e’tibor qaratish kerakki aholiga uy-joy
qurish uchun yer ajratish jarayoni
gisqargan davrda aholi manzilgohlari
eng yuqori darajada kengaygan.

Hududiy jihatdan aholi
manzilgohalari kengayishi va
suburbanizatsiya hududlari shahar
chegarasiga qo‘shilishi sof
urbanizatsiya jarayonini
anglatmasligini inobatga olish kerak.
Chunki, hudud shahar maqomini
olishi uchun shaharlashish indekslari
talablariga javob berishi lozim [5]. Bu
esa hududlar potensialidan Kkelib
chigqgan holda bosqichma-bosqich
sodir bo‘ladigan jarayondir.

yetakchi sanaladi. Kelajakda aholi

manzilgohlarini barqaror
rivojlanishini ta’minlashda mana shu
shaharchalarning imkoniyatlaridan
samarali foydalanish tuman
istigbolini belgilab beruvchi
omillardan biridir.

Keyingi davrlarda nafaqat
Gurlan tumani balki Xorazm
viloyatining boshqga barcha



tumanlaridan  qishloqg  xo%jaligi
yerlarining qisqarishini oldini olish va
ulardan samarali foydalanishga katta
e’tibor qaratish zarur. Chunki viloyat
aholisi har yili o‘rtacha 30-32 ming
kishiga ko‘payotganini hisobga olsak
ularni zarur resurslar bilan ta’'minlash

dolzarb  muammolardan  biriga
aylanadi.
Gurlan tumani aholi

manzilgohlari hududiy rivojlanishini
rejalashitirishda strategik maqsadlar
asosida, ko‘plab omillarni inobatga
olish  lozim. Chunki, tuman
markazlari hududining zichlashuvi,
ijtimoiy-iqtisodiy bosimning ortishi,
iglim o‘zgarishi, cho‘llashish kabi bir
gancha jarayonlar albatta shahar

rivojlanishiga  ta’sir  gilmasdan
golmaydi.
Xulosa. Xorazm  viloyati

Gurlan tumani aholi manzilgohlari
o‘ziga xos jihatlari uning asosan
sug‘orma dehqonchilik obyektlarida
joylashganligidadir. Aholi punktlari
kengayishi asosan jjtimoiy-
demografik omillar asosida sodir

bo‘lmoqda.

Tadqiqot ishi aholi
manzilgohlarini hududiy
kengayishini o‘rganish, tarixiy
adabiyotlar, topografik kartalar,

kadastr ma’lumotlar bazalari, Google
Earth, OSM va sun’iy yo‘ldoshlar
(Landsat 4-5TM, Landsat 8
OLI/TIRS) ma’lumotlari asosida olib
borildi hamda quyidagi xulosalarga
kelindi:

> Tuman aholi punktlari
hududiy kengayishi aholi o‘sishiga
aloqadorligi o‘rganildi. Unga ko‘ra
aholi soni o‘rtacha 1,6-1,7% ga aholi
punktlari esa 1,4%ga o‘sib bormoqda.

> Aholi punktlari hududiy

dinamikasi kadastr ma’lumotlar
bazasi va topografik kartalardan
foydalangan holda tadqiq qilish
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yuqori aniqlikda va amaliy
ahahmiyatga ega bo‘ldi.

> Sun’iy yo‘ldosh
ma’lumotlari tadqiqot natijalari yer
yuzasida bevosita kuzatishlar olib
borishni talab qgiladi. Aholi
manzilgohlarining hududiy tarqalishi
va uning monitoringini olib borish va
o‘quv mashg‘ulotlarini tashkil qilish
uchun ganoatlanarlidir. Xalq
xo%jaligining boshqa sohalarida
go‘llash uchun kadastr kartalari bilan
solishtirish va aniqroq natijalarni
olish metodlaridan yoki yuqori sifatli
aerokosmik suratlardan foydalanish
tavsiya qilinadi.

> Yangi aholi punktlarini
rejalashtirishda iqtisodiy, ijtimoiy va
ekologik omillarni inobatga olish
hududlar rivojlanishida muhim
amaliy ahamyatga egadir.

XXI asrning dastlabki
choragida esa uy-joylar qurilishi
ortishi, aholining tabily o°‘sishi

pasayishi natijasida ular o‘rtasidagi
tafovut deyarli qolmagan. Shunga
garamasdan, aholining uy-joyga
bo‘lgan juda katta ehtiyoji natijasida
noqununiy qurilishlar juda ko‘p
kuzatilayotganligini ko‘rish mumkin.
Mazkur muammolarni bartaraf qilish
uchun chuqur ilmiy asoslangan uzoq

muddatli  strategiyalarni  ishlab
chigish muhim masalalardan biri
bo‘lib qolmoqda.
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Abstract. Desertification has
been one of the most severe Central
Asian environmental concerns, and
Karakalpakstan is one of the most
affected regions. Its causes go back to
the mid-20th century, when Soviet
planning redirected the Amudarya
and Syrdarya rivers on a large scale
to boost cotton production. These
actions greatly reduced the quantity
of water that flowed into the Aral
Sea, leading to a rapid contraction of
the sea and triggering profound
ecological alterations. As the sea
retreated, vast areas of the former
sea bed came out, salted and polluted
with toxic residues, which became
cradles of permanent dust and salt
storms. These operations accelerated
land degradation, reduced the
fertility of the soil, and undermined
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conventional agriculture and
pastoralism systems. The socio-
economic effects have also been
extreme: decreased agricultural
production, eroding living
standards, and increasing health
problems  for the population.
Desertification in Karakalpakstan
has progressively become a localized
environmental issue and an all-
around environmental, economic,
and social crisis.

The paper reconstructs the
history  of desertification in
Karakalpakstan from the Soviet era
to the present. By analyzing the

prolonged ecological and socio-
economic shifts, the study
underscores the necessity for

implementing sustainable land and
water use to help avert further
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degradation and improve regional

resilience against desertification.

Key words: Desertification,
Karakalpakstan, Amudarya, Aral
sea, Soil Salinity.

Introduction. Productive land
is vital for human survival, but
climate change and unsustainable
human activities are driving
widespread desertification, especially
in already dry regions. Growing
demands for food have expanded
intensive agriculture, often leading to
soil erosion and aquifer depletion
through excessive irrigation. Since
the 1980s, desertification has
affected around 500 million people,
worsening poverty, food insecurity,
water scarcity, biodiversity loss,
forced migration, and vulnerability to
climate change. Combatting it
requires long-term, coordinated
strategies, including:

e Restoration of degraded land

eSustainable water and land
management

e Conservation and
rehabilitation efforts (Kassas et al.,
1995).

Desertification specifically
refers to land degradation in
drylands and now impacts 25% of
Earth’s land and nearly 20% of the
global population. Key degradation
processes include vegetation loss,
erosion, salinization, and soil
compaction. These result in a long-
term decline in ecosystem services
essential for life. Tools like satellite

remote  sensing and NDVI
(Normalized Difference Vegetation
Index) are wused to monitor
vegetation changes and track
desertification. Scientific
frameworks like the Dryland

Development Paradigm help guide
policy and research by addressing
the complex social, ecological, and
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economic dimensions of drylands. A
1984 reassessment identified 4.5
billion hectares—about 35% of
Earth's land—as at risk, affecting up
to 470 million people, mostly in
developing countries. The most
severely affected regions are in
tropical semiarid and sub-humid
zones. Desertification remains one
of the most serious environmental
challenges, demanding urgent,
multidisciplinary  responses to
secure sustainable livelihoods and
land use for future generations.
(Dregne, 2002).

METHODOLOGY
This research adopts a
combined historical—analytical

method in examining the role of the
Amudarya River and its dams in
desertification in Karakalpakstan
and situates these findings in the
wider picture of global land
degradation. Secondary data sources
provide the basis for this research,

including scientific papers,
hydrological data, government
reports, and international

environmental assessments. First,
data on the Amudarya River's flow
regime, water diversion projects,
and damming were studied, with
particular attention to Soviet-era
irrigation expansion that reduced
water input to the Aral Sea
drastically. Archival information and
official reports were studied to trace
the historical trajectory of water
policy and its environmental effect.
Second, field survey and remote
sensing-based hydrological and
ecological research studies were
examined to assess land cover
change, soil salinity, and vegetation
degradation in the region. These
studies provided measurable
indicators of desertification related
to reduced river runoff. Finally,



comparative examination was done
with international reports of United
Nations Convention to Combat
Desertification (UNCCD) and
similar case studies worldwide. In
this manner, the research was
capable of situating desertification
in Karakalpakstan within both a

regional outcome of Amudarya
water mismanagement and as part of
overall global environmental
challenges.

Results

Desertification  affects  all
continents except  Antarctica,
threatening the livelihoods of

millions—particularly the poor in
arid regions. It occurs in drylands,
which cover 41% of Earth’s land and
were home to over 2 billion people in
2000.Defined as land degradation in
arid, semi-arid, and dry sub-humid
regions caused by human activities,
desertification reduces the biological
productivity of agricultural and
pasture lands. Its severity ranges
from 10-25% loss in productivity
(moderate) to over 50% loss
(severe). Although deserts border
many drylands, desertification is not
simply the expansion of deserts, but
a degradation process influenced by
climate variability and land misuse
(Wang & Jenkins, 2003). Global soil
erosion now exceeds natural
replenishment by up to 100 times,
mainly due to poor agricultural
practices. Nearly 953 million
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hectares of land are affected by
salinity, limiting productivity. Dry
and semi-arid regions, especially in
Australia and Asia, contain most
salt-affected soils and brackish
groundwater, which accelerate
desertification. Between 1982 and
2015, 6% of global drylands
underwent desertification, driven by
unsustainable land use and climate
change. Despite various initiatives,
the UNCCD has not met its land
restoration goals (Ahmed et al,
2024).

The geographic classification of
drylands is often based on the aridity
index — the ratio of average annual
precipitation amounts to potential
evapotranspiration amount (Figure
1). Recent estimates, based on
aridity index, suggest that drylands
cover about 46.2% of the global land
area. Hyper-arid areas, where the
aridity index is below 0.05, are
included in drylands, but are
excluded from the definition of
desertification. Deserts are valuable
ecosystems geographically located in
drylands and vulnerable to climate
change. However, they are not
considered prone to desertification.
Low average precipitation or water
availability is a long-term climatic
condition known as aridity.
Therefore, drought, a transient
meteorological phenomenon, is not
the same as aridity.



67

80°N

60°N

40°N

20°N

0°

20°S

40°S

4 IHude
o

Semi-arid

Arld

I Hyper-arid

180°W 120°'wW 60°W

0°

60°E 120°E 180°E

Figure 1: Global Aridity Map Showing Drylands (Hyper-Arid, Arid, Semi-Arid,

and Sub-Humid Regions) [34].
Desertification stems from the
long-term imbalance between the
demand for and supply of ecosystem
services in dry regions. As desert
ecosystems struggle to provide
essentials like food, water, fuel, and
construction materials, both human
activities and climate change
intensify the pressure. Direct drivers
include unsustainable land use
practices and climate-related events
(e.g., droughts), while indirect
factors involve population growth,
policy issues, and global market
distortions. Notably, global warming
is expected to reduce freshwater
availability. In Central Asia,
temperatures have risen steadily
since the early 20th century,
affecting ecosystems, agriculture,
and human health (Lioubimtseva et
al., 2005). Additionally, land-use
changes like deforestation, farm
mechanization, and large-scale land-
cover modification have increased
soil erosion and degradation. These
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changes highlight the need to assess
land degradation using remote
sensing technologies (Abbas et al.,
2022).

Africa and Asia account for over
70% of all dryland areas (Figure 2).
If deserts are not included,
grasslands make up the largest land
use/cover in drylands in terms of
area, followed by forests and
croplands. Therefore, the majority of
hyper-arid regions are deserts, with
a few minor outliers, such as
croplands and grasslands that are
irrigated and grown in oasis
conditions. Moreover, grasslands
are defined as meadows and
permanent pastures that have been
used consistently for longer than five
years. Some of the sites that fall
under the category of "otherland" are
also utilized as non-permanent
pastures since transhumance, or
periodic migratory grazing,
frequently results in non-permanent
pasture systems in drylands.

Dry sub-humid
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Figure 2: Dryland categories over the world (1980-2015) [34]

Desertification in Central
Asia: Key trends and Drivers

Between 2015 and 2019, the
world lost over 100 million hectares
of productive land annually—more
than the combined area of the five
Central Asian countries (420
million hectares). This global trend
is mirrored in Central Asia, where
ecosystems have warmed and
humidified at twice the global
average rate from 2000-2020
(Weiskopf et al.,, 2020). A key
regional focus is the Aral Sea Basin,
spanning nearly 1.8 million km?2
and shared by seven countries:
Uzbekistan, Turkmenistan,
Kazakhstan, Afghanistan,
Tajikistan, Kyrgyzstan, and Iran.
Historically, 83% of its water flow
came from the USSR-controlled
regions, with Afghanistan and Iran
contributing just 9% (Micklin,
2002).

Desertification in Central Asia
is driven by:
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¢ Climate change and rising
temperatures (Lioubimtseva et al.,
2005)

e Soil salinization, erosion,
and poor land use (Hamidov et al.,
2016)

e Expanding agriculture and
mechanization

e Large-scale deforestation

e Water diversion projects
for irrigation and hydropower

The desiccation of the Aral Sea
is the most dramatic example.
Since the 1960s, water diversion
from the Amu Darya and Syr Darya
rivers has caused:

[ J
23-meter drop in water level

[ ]

74% loss in surface area

[ J
90% reduction in volume

[ J
alinity increases from 10 to 100 g/L

[ ]

ollapse of native fish species and



deltaic ecosystems

[ ]
ust and salt storms impacting
climate and health (Micklin, 2006)

Dust haze affects cities in the
region, with 10-20 haze days
annually, yet little research exists
on dust's effect on urban
environments (Shukurov et al,
2024).

Although the Aral Sea crisis is
severe, its underlying causes—
unsustainable land and water use—
are shared with many other arid
and semi-arid regions worldwide.

The desiccation of the
Aral Sea since the 1960s is one of
the most well-documented cases of
anthropogenic ecological
destruction. The loss of the sea has
deeply  impacted livelihoods,
health, and ecosystems in the
region, highlighting the
interconnectedness of human
systems and the environment
(White, 2013). The Aral Sea Basin,
covering 1.76 million km2, spans
multiple Central Asian countries—
99% of Tajikistan, large parts of
Kazakhstan, Kyrgyzstan,
Uzbekistan, Turkmenistan,
northern Afghanistan, and part of
Iran. Its climate is extremely
continental, with hot summers,
cold winters, and less than 200 mm
of annual precipitation, making it
heavily dependent on river inflows
(Chen et al., 2022).

Environmental Consequences

The shrinking of the Aral Sea
has:

e Eliminated its climate-
buffering role, causing harsher
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winters and hotter summers

e Increased dust storms,
spreading toxic salts and pesticides

e Accelerated desertification
and soil degradation

e Destroyed biodiversity,
including the extinction of 20+
native fish species, collapsing the
fishing industry (Plotnikov et al.,
2023)

The creation of the Aralkum
Desert—formed from the dried
seabed—has  worsened  wind
erosion and air pollution. Deltaic
wetlands have also declined,
threatening migratory bird habitats

and ecological balance. The
environmental crisis has triggered
severe health

problems:Respiratory and kidney
diseases, and cancers from toxic
dust (Anchita et al.,, 2021) High
infant mortality and malnutrition
from contaminated drinking and
irrigation water. Collapse of
agriculture and fisheries has led to
widespread poverty and
outmigration

Governments have struggled to
mitigate the crisis due to limited
resources and  overwhelming
economic costs. Kok-Aral Dam in
Kazakhstan, which has partially
restored the North Aral Sea,
improving water levels, fish stocks,
and local livelihoods Regional
cooperation initiatives via the
International Fund for Saving the
Aral Sea (IFAS) and UNDP,
promoting water conservation,
afforestation, and sustainable
agriculture
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The northwest region of 62° E. Its eastern border is
Uzbekistan is home to the traversed by the Amu Darya River,
autonomous republic of one of Central Asia's principal

water sources.

Karakalpakstan. With a total area of
about 164,900 km2, it is
Uzbekistan's largest administrative
region. It shares borders with
Turkmenistan to the south and
Kazakhstan to the north and west.
It is located between latitudes 41°

The severe continental climate
of Karakalpakstan is distinguished
by: Summers from June to August
are hot and dry, with highs of 45°C.
Winters that are cold (December to
February), with lows of -20°C.

and 46° N and longitudes 56° and
Table 3: Monthly Average Temperature (°C) in Chimbay Weather Station (1990—2024)

Temperature| 1990 | 1995 | 2000 [355007 2010 | 2015 | 2020 | 2024
January -4,2 -2,4 -1,9 o) -3,4 -2,3 -0,6 -4,5
February -1,5 0,4 1,3 1,2 -4,9 -0,2 3,4 0,8

March 7,6 5,1 6 4,7 6,7 4,4 8,7 12,5
April 13,7 17,4 18,5 15,3 15,1 14,8 14,4 16,8
May 20,9 21,3 20,6 222 22 22,6 23,1 21,9
June 27,3 26,5 25,4 26,3 28,4 28,7 27,4 27,5
July 27,4 29 28,2 27,8 28,4 29 20,3 30,1
August 24,8 26 27,3 26,8 27 25,3 25 26,8
September | 20,9 19,4 19,4 20,3 19,5 19,7 18,3 | 19,3
October 11 11,3 9 11,7 13,8 10,7 11,2 13,2
November 6 8 2,2 4,5 7,2 4,3 2 9,4
December -3,2 -3,2 0,5 -3,5 0,9 2 -5,8 -0,1
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Table 3 shows a year-to-year
trend in temperature, which
indicates an overall increase in
temperatures, particularly during
summer months, where
temperatures have been increasing
steadily. For instance, July
temperatures have risen from
27.4°C in 1990 to 30.1°C in 2024,
with an increasing trend due to
long-term climatic shifts. The same
can be observed during spring and
autumn seasons, where there is a
marginal increase in temperature,
with an overall warming trend
throughout the year. However,
winter months contain more
variability with no visible trend.
Although there are less harsh
winters in certain years, others see
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being registered. Temperatures in
January, for example, ranged
between -4.2°C in 1990 and -4.5°C
in 2024, and there is no pattern in
trends of cold season. Such
abnormalities may be because of
short-term atmospheric change,
global weather patterns change, or
local climatic conditions.

Low yearly precipitation leads
to arid and semi-arid conditions,
usually below 100 mm. strong
winds that propel dust storms,
mainly because of Aral Sea
desiccation. Because of low rainfall
and high evaporation, aggravating
soil salinization and vegetation
loss, the climate is a significant
factor in desertification and land
degradation.

even

record-low

temperatures

Table 4: Monthly Precipitation Trends in Chimbay (1990—2024) (mm)[35]

Precipatation| 1990 | 1995 | 2000 | 2007 | 2010 | 2015 | 2020 | 2024

January 12,3 10,6 19,3 4,1 9,5 11,7 5,7 2
February 12 8,5 5,6 4,9 26,2 19,5 11,9 9
March 11,6 13,3 8,3 42,3 4,2 21,2 5,9 4
April 13,5 19,5 9,5 23,9 10,4 13,6 21,5 11
May 3,0 5,2 3,7 1,7 5,7 26,6 16,3 17
June 4 3 4,4 1,6 0,6 0,1 1,1 0
July 3,7 2,4 2,4 2,6 4,8 0,9 3,5 1
August 0,9 0,3 3,8 1,7 1,6 0,5 3,2 4
September 0,6 4,5 5 0 0 0 0 6
October 23,8 3,7 14,4 3,4 3,6 15,1 0 18
November 13,3 3,3 4,4 4,2 0,9 21,3 6,3 6
December 15,7 4 15,2 17 0,7 14 2,7 19

Table 4 presents a summary of remarkable fluctuations across

precipitation

behavior

over

some years and months.

Chimbay between 1990 and 2024,
both seasonal variations and long-
term changes in rain regimes.
While no apparent rising or
declining trend can be seen,
information proves to show
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Winter months (Dec to Feb)
are generally months of moderate
rains, with less frequent peaks like
in January 2000 and December
2024. The spring months (March to
May) are really unpredictable,
sometimes experiencing heavy rain



(March 2007 recording 42.3 mm)
and sometimes extremely dry (May
2007 recording a measly 1.7 mm).
Summer months (June to August)
record the lowest precipitation

values, often close to zero,
indicating a dry period
characteristic of this region.

Exceptions do occur, such as heavy
rain in June 2015 and July 2020.
Autumn months (September to
November) record irregular trends
with certain months experiencing
heavy rainfall (October 1990 and
November 2015), while others
remain dry (September 2020). This
means that autumn precipitation
trends are more random, perhaps
due to changing weather patterns.
Overall, the precipitation data
suggests the randomness of rainfall
in Chimbay, with sporadic extreme
values that can be explained by
local or global climate conditions,
including El Nifio events, changes
in atmospheric circulation, or local
weather pattern adjustments.
Understanding these differences is
crucial for water resource
management, agriculture, and
climate adaptation planning in the
region. The terrain of
Karakalpakstan = is  primarily
composed of plateaus and level
desert plains, with three main
geographical features: The Ustyurt
Plateau is a high, limestone plateau
in the west that stretches into
Kazakhstan and Turkmenistan. It is
extremely dry and has little
vegetation. Part of the largest
desert in Central Asia, the
Kyzylkum Desert is located in the
east and is distinguished by patches
of hardy shrubs and sand dunes.
Aral Sea Basin: Aral Sea,
which was once one of the biggest
inland lakes in the world, has
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drastically reduced in size,
revealing the Aralkum Desert, a
vast area of salty plains. The Amu
Darya River dominates the
hydrology of the area; it supplies
irrigation water for farming but has
experienced excessive diversion,
resulting in water shortages. As
shown in Figure 4, the study area is
located in the southern part of the
Aral Sea, where people live.

Socioeconomic and
Environmental Challenges in
the Karakalpakstan

There are several challenges in
this area, some of which are
extremely critical and urgently
require solutions.

First, the drinkable water is
almost a poison. The amount of salt
in the water is four times more than
what the World Health
Organization advises. Along with a
high proportion of heavy metals,
the Amu Darya and Sir Darya
waters  contain trash  from
pesticides and fertilizers.
Furthermore, the Amu Darya's new
canal in Afghanistan is being
drugged, which could eventually
result in a shortage of fresh water.

Secondly, the salt crust
covering the soil and climate
change have rendered thousands of
hectares unusable for agriculture.
One of the most crucial issues for
reviving the Aral Sea economy is
this. The fishing industry is the
third main issue facing the Aral Sea
economy. Fishing prospects in the
area are decreasing these days.
Because the Aral Sea is too distant
from the original shore, fisherman
cannot access the harbors at
Moynak and Aralks. Due to this
fact, the unemployment rate has
increased and is now among the
highest in the Uzbekistan Republic.



The study area,
Karakalpakstan, has a population of
approximately 1.9 million people,
comprising a diverse mix of ethnic
groups including Karakalpaks,
Uzbeks, Kazakhs, and Turkmens.
The city of Nukus serves as the
administrative, economic, and
cultural center of the region. The

capital and largest city of
Karakalpakstan is Nukus, and the
country is administratively

separated into 15 districts. Beruniy,
Kungrad, Khodjeyli, and Moynaq
are other significant urban centers.
Although Uzbek and Russian are
also widely spoken, the Karakalpak
people have their own language and
traditions, giving the area a unique
cultural identity.
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The  solution for the
economically matters is very
difficult because agriculture and
fishery are among the main
activities of the Karakalpak
economy while industry counts less
than 10% of the total employment.

These are not the only
repercussions; the people in this
area have also experienced a
number of illnesses.
Karakalpakstan has one of the
highest death rates in the world,
and the birth rate, which was once
among the highest in Central Asia,
has now decreased as well. This can
be explained by the deterioration of
medical issues.

Karakalpakstan's Historical Population
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Figure 5: Historical Population of the Karakalpakstan

Figure 5 shows population
growth in Karakalpakstan between
1979 and 2020, illustrating a steady
increase in population year after
year. The population increased at
an exponential rate of +2.99% per
annum during the period from 1979
to 1989. While decreasing at a rate
of +1.96% per annum, 1989—2000
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was the decade of sustained
growth.

The growth rate went further
down to +0.83% per year during
the next decade, 2000—2010, when
the population growth settled
down. But from 2010 to 2020,

again the growth rate increased by



+1.52% per year,

more.

Historical Context of Land Use
and Water Management
Karakalpakstan is located in
the lower reaches of the Amudarya
River, in the south-east corner of
the Ustyurt plateau, the southern
part of Aral Sea and the Amudarya
delta, and the western part of the
Kyzyl-Kum desert. The Amudarya
and Syr Darya flows into Aral Sea
have significantly decreased as a
result of the present ineffective
agricultural methods. The Ministry
of Agriculture and Water Resources
of the Republic of Uzbekistan
currently irrigates 97,917 hectares
of the 1,682,411 hectares of land

indicating
population growth accelerated once
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resources in Southern
Karakalpakstan, of which
approximately 250,650 hectares
are deemed suitable for irrigation.
Primitive agriculture, particularly
on-farm irrigation and reclamation
systems and irrigated fields,
dominates the majority of the
Republic of Karakalpakstan's
irrigated lands. A wide area is
covered by irrigated areas, and the
land-use factor value is between
0.65 and 0.70. There are sizable
areas of undeveloped land that are
unsuitable for irrigation within the
irrigated land contour. Particularly
on-farm irrigation systems are too
long, have a tortuous plan, and
have an efficiency rating of no more
than 0.65 to 0.66 (Kurbanbaev et
al., 2021).

Figure 6: Annual water flow in the Amydarya River from 1931 to 2020
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Figure 6 shows a dramatic
declining trend in the Amudarya
River's water discharge from 1931
to 2020. While the river discharge
fluctuated in the range of 1000-
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2000 km3 from year to year during
the mid-20th century, an abrupt
and consistent decline began in the
1970s. The water flow fell heavily by
the 1980s and barely crossed the
500 km3 threshold thereafter. This



trend clearly indicates the
heightened stress on the river water
resources, most likely due to rising
irrigation demand, climate change,
and inefficient water management
practices. Reduction in flow has a
far-reaching impact on agriculture,

ecosystem stability, and the
ongoing desertification process in
the region.

Table 5 presents annual water
use statistics of the Amu darya River
for the years 1990-2020, both
monthly and annual average. The
statistics reveal high variability in
water consumption over the years.
For instance, the early 1990s,
between the years 1991 and 1994,
record very high water consumption
with some years exceeding 500
million m3 as an average per year.
This overlaps with the final years of
the Soviet Union and the transition in
Central Asia and likely reflects
uncontrolled or poorly controlled
irrigation projects. Following 1995,
there is an apparent decrease in the
average water use, with some years
such as 2001 and 2008 having very
low values, suggesting either
improved management of water or
reduced water availability. Water
consumption peaks re- appear
occasionally, e.g., in 2005 and 2010,
possibly due to agricultural demand
or drought response. The most
recent records, between 2015 and
2020, show more stable and
generally reduced water usage,
possibly reflecting the effects of
water conservation policy and
changing climatic conditions. The
averages also reveal seasonal trends,
with the peak wusage typically
occurring in summer months like
June to August, which are also the
principal irrigation seasons. The
seasonal spread reflects the intensive
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use of the river for the production of
crops in the region.

Conclusion

The Karakalpakstan
desertification example illustrates
one of the most dramatic examples of
human-environment interaction in
Central Asia. Analysis of long-term
climatic trends indicates that both
temperature rise and precipitation
changes have exerted impacts on
environmental strain in the area.
However, this study indicates that the
reduction in flow of the Amudarya
River is the most important cause of
desertification. The Amudarya was

historically the lifeline of
Karakalpakstan, supporting
agriculture, habitats, and local

livelihoods. But upstream massive
irrigation projects, gigantic dam
constructions, and reckless water
management have altered its flow
significantly.

This diminished river discharge
has caused a cascade of
environmental impacts. Reduced
water inflow has continued to expand
the shrinkage of the wetlands and
drying up of the Aral Sea, revealing
extensive expanses of salty terrain in
return. Wind erosion and salt and
dust storm expansion have also
further degraded the land further,
presenting very harsh challenges in
agriculture and human health.
Vegetation loss, salinization of land,
and diminished biodiversity are its
immediate manifestations, while the
socioeconomic impacts such as
migration, unemployment, and
lowering of standards of health
confirm the way desertification has
become not only an ecological but a
humanitarian problem too.
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Table 5: Annual water usage in the Amudarya River Basin from 1990 to 2020 (km3)
B :- .

oI A UL AU AN ) L N AR - S S
1990 | 66,9 334 | 293 109 109 | 297 393 352 364 413 246 283 218
1901 | 612 263 88,2 142 259 433 251 378 576 578 186 157 327
1992 | 566 197 270 127 1190 | 1790 1930 1400 813 204 497 105 765
1993 | 190 179 391 214 389 | 1390 | 1250 381 554 371 215 366 490
1994 | 481 395 421 426 137 | 273 1580 1350 909 573 294 254 591
1995 | 430 134 109 39,3 183 | 16,6 42,7 63,6 85,3 130 89,5 73,2 103
1996 | 29,8 39,1 19,2 39,3 644 | 163 487 198 234 325 199 64 155
1997 | 48,8 57,1 12,1 7 21,1 16,6 15,7 16,9 21,6 30,3 20 13,1 23,4
1998 | 10,7 121 52,1 55,1 1160 | 2010 1600 1260 605 347 205 172 633
1999 | 131 90 129 48 23,2 50 75 114 228 347 152 205 133
2000 | 296 105 35 25,9 233 | 179 | 575 55 4,56 4,51 4,08 285 | 44,2
2001 | 2,58 248 | 316 3,55 3,08 | 343 3,27 3,07 3,31 3,64 3,08 3,77 3,2
2002 | 341 346 | 3,01 2,38 4,57 | 395 384 394 152 23,3 55,7 170 103
2003 | 202 14,9 21,3 216 709 961 912 43,4 93,5 93,6 15,9 78,9 280
2004 | 82,2 147 72,2 88,9 161 600 328 14,6 67,3 18,3 11,9 19,3 134
2005 | 82,5 334 156 429 354 | 457 2150 566 431 144 56,7 133 441
2006 | 124 245 275 58,8 27,3 | 48,6 21,5 27,5 60,3 48,6 16,5 50,2 83,6
2007 | 15,3 11 5,81 5,01 6,83 25 51 20,7 8,6 12,3 34,7 21,2 18,1
2008 | 10,9 56,1 12,2 5,89 6,07 | 541 5,17 4,99 3,06 3,4 4,14 4,54 10,2
2009 | 4,85 5,38 6,96 6,63 11,3 | 39,4 101 397 129 120 83,9 87,6 82,8
2010 | 169 33,7 71,1 202 1070 | 800 1270 1470 699 354 132 132 534
2011 | 27,9 27,1 25,8 11,3 10,5 | 12,2 15,8 13,9 12,4 11,2 33 23,5 18,7
2012 | 32,8 43,7 103 186 219 236 1050 128 235 151 124 172 223
2013 | 203 54 48,8 19,4 178 | 18,9 33,3 359 55 47,3 364 317 50,1
2014 | 46 50,7 21,2 17,8 19,3 | 22,5 36 38,2 36,9 48,6 28,2 21 32,2
2015 | 31,9 26,5 | 383 96,7 45,1 17 343 859 353 107 184 272 198
2016 | 138 70,4 53,1 58,3 12,2 38 86,1 42,6 47,1 50,2 44,2 33,5 58,1
2017 | 37,1 34,7 28,1 73,5 333 | 1018 581 97,3 205 84 20,3 27,1 212
2018 | 28 20 44 8,66 8,33 | 8,66 9 5 5 5 11,3 19 14
2019 | 6,93 13,5 26 28 46,6 | 25,9 20,3 177 116 36 72,6 74 53,6
2020 | 32,4 45 51,3 40 385 | 387 37,9 27,1 23,9 23,9 27,6 [unknown| 32,9

The research confirms that
while climate variability does play
some role, it is anthropogenic
lowering of the flow of the Amudarya
that has remained the primary cause
of desertification in Karakalpakstan.
The historical trajectory of this
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development emphasizes the need
for immediate transboundary water
management, regional cooperation,
and sustainable land planning in
order to restore ecological balance.
Deserts will continue to spread and
threaten the environment and well-
being of future generations in



Karakalpakstan and much further
beyond unless action is taken to
regulate water allocation and
improve resource governance.
The list of References

1. Ahmed, Z., Gui, D., Abd-
Elmabod, S.K., Murtaza, G. & Ali, S.,
2024. An overview of global
desertification control efforts: Key
challenges and overarching
solutions. Soil Use and
Management, 40(4). DOI:
10.1111/sum.1315

2. Anchita, N., Zhupankhan, A.,
Khaibullina, Z., Kabiyev, Y., Persson,
K.M. & Tussupova, K., 2021. Health
impact of drying Aral Sea: One
Health and socio-economical
approach. Water, 13(22), 3196. DOI:
10.3390/wW13223196

3. Abbas, S., Dastgeer, G.,
Yaseen, M. & Latif, Y., 2022. Land-
use change impacts on soil and
vegetation attributes in the Kanshi

River basin, Potohar Plateau,
Pakistan. Land Degradation &
Development, 33(15), pp.2649—

2662. DOI: 10.1002/1dr.4252

4. Chen, Z., Gao, X. & Lei, J.,
2022. Dust emission and transport
in AS region. Geoderma, 428,
p-116177. DOI:
10.1016/j.geoderma.2022.116177

5. Chander, G., Markham, B.L. &
Helder, D.L., 2009. Summary of
current radiometric  calibration
coefficients for Landsat MSS, TM,
ETM+, and EO-1 ALI sensors.
Remote Sensing of Environment,
113(5), pp-893—903. DOL:
10.1016/j.r5€.2009.01.007

6. Dregne, H.E., 2002. Land
degradation in the drylands. Arid
Land Research and Management,
16(2), pp-99—132. DOLI:
10.1080/153249802317304422

7. Dubovyk, O., 2017. The role of
remote sensing in land degradation

77

77

assessments: Opportunities and
challenges. European Journal of
Remote Sensing, 50(1), pp.601—613.
DOI:
10.1080/22797254.2017.1378926

8. Gao, B., 1996. NDWI—-A
normalized difference water index
for remote sensing of vegetation
liquid water from space. Remote
Sensing of Environment, 58(3),
pp.257—266. DOI: 10.1016/s0034-

4257(96)00067-3

9. Giuliani, G., Chatenoux, B.,
Benvenuti, A., Lacroix, P., Santoro,
M., & Mazzetti, P., 2020. Monitoring
land degradation at national level
using satellite Earth Observation
time-series data to support SDG15 —
exploring the potential of data cube.
Big Earth Data, 4(1), pp.3—22. DOI:
10.1080/20964471.2020.1711633

10. Hamidov, A., Helming, K., &
Balla, D., 2016. Impact of
agricultural land use in Central
Asia: A review. Agronomy for
Sustainable Development, 36(1).
DOI: 10.1007/s13593-015-0337-7

11. Jiang, L., Jiapaer, G., Bao, A.,
Kurban, A., Guo, H., Zheng, G., & De
Maeyer, P. 2019. Monitoring the
long-term desertification process
and assessing the relative roles of its
drivers in Central Asia. Ecological
Indicators, 104, 195—208. DOI:
10.1016/j.ecolind.2019.04.067

12. M. Kassas, "Desertification: a
general review," Journal of Arid
Environments, vol. 30, no. 2, pp.
115—128, 1995. DOI: 10.1016/s0140-
1963(05)80063-1

13. Kurbanbaev, S., Tukhtaev, B.,
Ismailov, S. 2021. Effective and
rational use of irrigation water in the
conditions of the Republic of
Karakalpakstan. ResearchGate.
[Online].

Available:https: //www.researchgate



https://www.researchgate.net/publication/352081222_Effective_and_rational_use_of_irrigation_

.net/publication/352081222 Effecti
ve and rational use of irrigation

water in the conditions of the r
epublic of Karakalpakstan

14. Liu, Q., Zhang, Q., Yan, Y.,
Zhang, X., Niu, J., Svenning, J.
2020. Ecological restoration is the
dominant driver of the recent
reversal of desertification in the Mu
Us Desert (China). Journal of
Cleaner Production 268, 122241.
DOI: 10.1016/]j.jclepro.2020.122241

15. Lioubimtseva, E., Cole, R.,
Adams, J., Kapustin, G. 2005.
Impacts of climate and land-cover
changes in arid lands of Central Asia.
Journal of Arid Environments 62(2),
285—-308. DOI:
10.1016/j.jaridenv.2004.11.005

16. Micklin, P. 2002. Water in the
Aral Sea Basin of Central Asia: Cause
of conflict or cooperation? Eurasian
Geography and Economics 43(7),
505—528. DOI: 10.2747/1538-
7216.43.7.505

17. Micklin, P. 2006. Aral Sea
disaster. Annual Review of Earth and
Planetary Sciences 35(1), 47-72.
DOI:
10.1146/annurev.earth.35.031306.1
40120

18. Plotnikov, I.S., Aladin, N.V.,
Zhakova, L.V., Mossin, J., Hoeg, J.T.
2023. Past, present and future of
Aral Sea—A review of its fauna and
flora before and during the
regression crisis. Zoological Studies
62, e19. DOI: 10.6620/75.2023.62-
19

19. Saiko, T.A., Zonn, 1.S. 2000.
Irrigation expansion and dynamics
of desertification in the Circum- Aral
region of Central Asia. Applied
Geography 20(4), 349—367. DOIL:
10.1016/s0143- 6228(00)00014-x

20. Shukurov, I.S., Shukurova,
L.I., Marakulina, S.P. 2024.

78

78

Problems of desertification and
dustiness of atmospheric air in arid
cities of Aral Sea region. Arid
Ecosystems 14(3), 369—-375. DOI:
10.1134/5207909612470032X

21. Thenkabail, P.S., Lyon, J.G.,
Huete, A. (Eds.) 2012. Hyperspectral
remote sensing of vegetation. CRC
Press.

22, Tucker, C.J. 1979. Red and

photographic infrared linear
combinations for monitoring
vegetation.

23. Weiskopf, S.R., Greig, H.S.,
Morin, X.K., Jenkins, L.D., et al.
2020. Climate change effects on
biodiversity, ecosystems, ecosystem
services, and natural resource
management in the United States.
The Science of the Total
Environment 733, 137782. DOI:
10.1016/j.scitotenv.2020.137782

24. Wang, X., Chen, Y., Li, Z,
Fang, G., Wang, F., Liu, H. 2020.
The impact of climate change and
human activities on Aral Sea Basin
over the past 50 years. Atmospheric
Research 245, 105125. DOI:
10.1016/j.atmosres.2020.105125J.

25. Wang, J. Zhen, W. Hu, S.
Chen, I. Lizaga, M. Zeraatpisheh, and
X. Yang, "Remote sensing of soil
degradation: Progress and
perspective,”" International Soil and
Water Conservation Research, vol.
11, no. 3, pp. 429—454, 2023. DOI:
10.1016/]j.iswcr.2023.03.002

26. White, K.D. 2013. Nature and
economy in Aral Sea Basin. In:
Springer eBooks, 301-335. DOI:
10.1007/978-3-642-02356-9_12

27. Wan, Z., Zhang, Y., Zhang, Q.,
Li, Z.-L. 2004. MODIS land surface
temperature and emissivity
products. Remote Sensing of
Environment 92(4), 467—480. DOI:
10.1016/j.rse.2004.05.007

28. Wilson, E.H., Sader, S.A.


https://www.researchgate.net/publication/352081222_Effective_and_rational_use_of_irrigation_
https://www.researchgate.net/publication/352081222_Effective_and_rational_use_of_irrigation_
https://www.researchgate.net/publication/352081222_Effective_and_rational_use_of_irrigation_
https://www.researchgate.net/publication/352081222_Effective_and_rational_use_of_irrigation_water_in_the_conditions_of_the_republic_of_Karakalpakstan
https://www.researchgate.net/publication/352081222_Effective_and_rational_use_of_irrigation_water_in_the_conditions_of_the_republic_of_Karakalpakstan

2002. Detection of forest harvest
type using multiple dates of Landsat
TM imagery. Remote Sensing of
Environment 80(3), 385—-396. DOI:
10.1016/S0034- 4257(01)00318-2

29. Wang, G., Jenkins, G. 2003.
Deserts and desertification. In:
Elsevier eBooks, 633—-640. DOI:
10.1016/b0-12-227090-8/00035-x

30.Zanchetta, A., Bitelli, G,
Karnieli, A. 2016. Monitoring
desertification by remote sensing
using the Tasselled Cap transform
for long-term change detection.
Natural Hazards 83(Suppl. 1), 223—
237. DOI: 10.1007/s11069-016-
2342-9

31. Zhao, S., Ding,J., Wang, J., Ge,

34.

79

X., Han, L., Wang, R., Qin, S. 2024.
Central Asia’s desertification
challenge: Recent trends and drives
explored with Google Earth Engine.
Journal of Cleaner Production 460,
142595. DOI:
10.1016/j.jclepro.2024.142595

32. Chapter 3: Desertification —
Special report on climate change and
land. (n.d.). Special Report on
Climate @ Change and Land.
https://www.ipcc.ch/srccl/chapter/
chapter-3/

33. ClimateCharts.net. (n.d.).
Climate charts for cities worldwide.
https://climatecharts.net

UDK: 504 : 614 : 528.9 : 528.94 : 004.9
EKOLOGIYA VA AHOLI SALOMATLIGI XARITALARINI
YARATISHDA ARCGIS DASTURINING IMKONIYATLARI
0.Sh.Ro’ziqulova - TIQXMMI-milliy tadqiqot universiteti, Geodeziya va

geoinformatika kafedrasi dotsenti

S.Toshpo’latova - Geodeziya va geoinformatika yo’nalishi talabasi

Annotatsiya: Ushbu maqola
O‘zbekiston hududida o‘sma
(saraton) kasalliklarining tarqalishini
epidemiologik-statistik tahlil va GIS
asosidagi kartografik vizualizatsiya

orgali ochib beradi. Magsad —
kasallanish va o‘lim
ko‘rsatkichlarining hududiy

notekisligini aniqlash, xavf omillariga
ishora beruvchi hamda sog‘ligni
saglashga qaratilgan tavsiyalar ishlab
chiqgish. Ma’'lumotlar bazasi sifatida
GLOBOCAN, WHO country profiles,
O‘zbekiston SSV yillik hisobotlari va
ochiq ma’lumotlardan foydalanildi.

Mazkur  maqolada  Ofzbekiston
bo‘yicha saraton kasalliklarining
statistik  ko‘rsatkichlari, ularning
viloyatlar kesimidagi hududiy
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tagsimoti va GIS xaritalash orqali

tahlili yoritilgan.
Kalit

kasalliklari,

so’zlar: O‘sma
saraton, GIS,
kartografiya, epidemiologiya,
onkologik statistika, GLOBOCAN,
O‘zbekiston, hududiy tahlil, sog‘ligni
saglash, kasallanish ko‘rsatkichi,
olim ko‘rsatkichi, xavf klasteri,
skrining, sog‘liq siyosati, makon-vaqt
tahlili, ma’lumot vizualizatsiyasi,
barqaror sogligni rejalashtirish.
O‘sma kasalliklari  bugungi
kunda butun dunyo miqyosida jiddiy
ijtimoiy va tibbiy muammolardan biri
bo‘lib, ularning tarqalishi va olim
ko‘rsatkichlari  yildan-yilga ortib
bormoqda. Jahon sogfligni saqlash
tashkiloti ~ma’lumotlariga  ko‘ra,


https://www.ipcc.ch/srccl/chapter/chapter-3/
https://www.ipcc.ch/srccl/chapter/chapter-3/
https://climatecharts.net/

saraton kasalligi yurak-qon tomir
kasalliklaridan keyin ikkinchi o‘rinda
turadi. O‘zbekiston ham ushbu global
muammolardan chetda emas,
mamlakatda onkologik kasalliklar
soni muntazam ortib bormoqda
(jadval). Mazkur maqolada o‘sma
kasalliklarining hududiy tagsimoti,
ularni  kartografik tahlil qilish
imkoniyatlari va GIS
texnologiyalaridan foydalanishning
afzalliklari tahlil qilinadi. Bunday
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dunyo aholisining sog‘lig‘iga eng katta
xavf tug‘dirayotgan omillardan biriga
aylangan. Jahon sogligqni saqglash
tashkiloti (World Health
Organization) ma’lumotlariga ko‘ra,
har yili 10 milliondan ortiq inson
o‘sma kasalliklari sababli hayotdan
ko'z yumadi. O‘zbekistonda ham
ushbu kasalliklar orasida ko‘krak bezi
raki, o‘pka raki va qorin bo‘shlig‘
kasalliklari kabi turlari yetakchi
o‘rinlarda turibdi. Shu sababli mazkur

ilmiy yondashuv milliy sogfligni kasalliklarning hududiy tarqalishini
saglash tizimida samarali aniglash, ularni GIS texnologiyalari
rejalashtirishga xizmat qiladi. yordamida xaritalash dolzarb
Bugungi kunda onkologik kasalliklar masalalardan biridir [1].
1-Jadval
O’zbekistonda va Sirdaryo, Toshkent hamda Farg‘ona
viloyatlarida yangidan paydo bo lgan o smalar”
2005 2010 2020 2021 2022
= = = I = = < = Z o =
7} g - @ 5
| Bl e | &g | B S |sEE| 5| B 2|z 2| | g4t
B3| 3| T 5|5 |BEE| 7|75 |2EE 2 5§ |2
SRS S 2 B2 S| B | v7H & | 7|28
g;zs';,‘;“;fiﬁ‘(’;‘si 48515 23 aa770 | 37 73327 3(2)6 zi 67817 | 86995 ﬁg 224 75546 81224 Zi 2051| 71767
Sirdaryo 1634 29 1768 51 661 21 19 621 1147| 20 29 1098 1421 54 33 1334
Toshkent 6210 532 4342 179 | 7435 | 514 152 6769 16782 862 784 15136 1120 397 132 | 11077
Farg‘ona 2591 83 2795 79 | 5910 | 145 119 5646 5536 79 17 5440 6244 | 117 63 | 6064
*1-jadval O zbekiston Respublikasi Prezidenti huzuridagi Statistika

agentligi ma’lumotlari asosida tuzildi [5].

Yuqoridagi jadval
ma’lumotlaridan 2005 yilga nisbatan
2022 yilga kelib, aholi orasida rak
kasalligi bilan og‘rigan bemorlar soni
ortgan. Sirdaryo viloyatida esa ahvol
nisbatan barqarorligini ko‘rishimiz
mumkin.  Yuqoridagi  viloyatlar
orasida Toshkent viloyatida ahvol
juda yomon bo‘lib, 2005 yil 6210 ta
holat qayd etilgan bo‘lsa, 2022 yilda
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11066 ga yetib, deyarli 2 barobarga
ortgan.

1. Onkologik
kasalliklarning umumiy tavsifi:
O‘sma (rak) kasalliklari organizm
hujayralarining nazoratsiz bo‘linishi
va o‘sishi natijasida vujudga keladi.
Ushbu kasalliklar turli organ va
to‘gimalarda paydo bo‘lishi mumkin.
Tibbiy adabiyotlarda rak kasalliklari
inson hayotiga eng kop xavf
tug‘diruvchi  xastaliklar  qatorida




sanaladi. Rakning asosiy turlari
orasida ko‘krak bezi, o‘pka, jigar,
gorin bo‘shligf va teri o‘smalari keng
tarqalgan.

Misol uchun:

« Ko‘krak bezi saratoni — 5 622 ta
yangi holat (14%), 2 246 ta o‘lim.

» Oshqgozon saratoni — 3 230 ta yangi
holat (9%), 1 646 ta o‘lim.

« O‘pka saratoni — 2 554 ta yangi holat
(7%), 2 137 ta o‘lim (juda yuqori olim
ko‘rsatkichi).

Bream

Seomacr 3083
Corvex ters

Brain CNS
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Lip. omat camety 1e%0 2 28 o3

P ] 2 2
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« 5 yillik yashash ko‘rsatkichi
(prevalence) ham keltirilgan,
masalan:
« Ko‘krak bezi saratoni — 15 645 ta
bemor tirik.
» Oshqozon saratoni — 4 895 ta bemor
tirik.

- Pastdagi grafiklarda asosiy 10
ta rak turi bo‘yicha kasallanish va
o‘lim ko‘rsatkichlari taqgqoslangan.

Prop. (per 100 009)
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1-rasm. Yangi tashxis qo‘yilganlar (incidence) va o‘lim (mortality)
statistikasi kasallik turlari bo ‘yicha ko ‘rsatilgan.

2.  Statistik  ko‘rsatkichlar:
GLOBOCAN (2020) ma’lumotlariga
ko‘ra, dunyo bo‘yicha yiliga 19,3 million
yangi rak holati gayd etilgan va 10
milliondan ortig odam ushbu kasallik
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tufayli  hayotdan  ko‘z  yumgan.
O‘zbekistonda esa yiliga o‘rtacha 30
mingdan ortiq yangi rak holati aniglanadi.
Ularning orasida eng ko‘p
uchraydiganlari  ko‘krak bezi raki



(ayollarda), o‘pka raki (erkaklarda) va
oshgozon raki hisoblanadi [2].

Yangi holatlar soni: 35 900 ta (2022 yil)
* O‘lim holatlari: 22 071 ta

* 5 yillik yashovchan bemorlar soni: 92
913 ta

* Top 3 o‘sma turlari (erkaklar va ayollar
bo‘yicha):

ocy for Research on Cancer

UZBEKISTAN
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* Erkaklarda: oshqozon, o‘pka, yo‘g‘on
ichak

* Ayollarda: ko‘krak bezi, bachadon
bo‘yni, yo‘g‘on ichak

* Har ikkida: ko‘krak bezi, oshqozon,
yo‘g‘on ichak

GLOBAL CANCER
OBSERVATORY

Number of new cases Number of deaths Number of prevalent cases
(S5-year)
Statistics at a glance, 2022
Mot Femates Both sesss
Population 17 156 778 17 225290 332077
Incidence” Uzbekistan
Number of new cancer cases 16 035 19 885 35 9200
Age-standardized Incidence rate 129 148 nay
Risk of developing cancer before the 27 120 1
of 75 years (cum. risk %) ooy . o 29
Top 3 lsading cancers (ranked by Swmach Breast Breast ~
oases) Lung  Cervix uten Stomach
Colorectum  Colorectum  Colorectum
Mortality™
Number of cancer deaths 10 743 11328 2on
Age-standardized mortality rate 775 a7 7S
Risk of from cancer before the age 20 78 L
of 7S years (cum. riak %)
Top 3 legding cancers (ranked by Lung Breast Stomach
doathe) Stomach  Cervix uter Breast
Uver Stomach Lung
Provalenss’ —_——
S-year prevalent cases 37 380 55533 293
Top S most frequent cancers””
| Males | Females | Both sexes
— PR,
-
L o
e
s 1 o
PR
o e
—
[r— B L=
Camps cae presm—
a WO " aes «t 38 w00
Rank  Camour site Numter of caeen Peccert Rank  Cancer ste Musmber of casen Percant Rack  Cancer ste Mmtes of canes Percent
o @ seacn e "es r. O eveant sea2 mon ‘. O Bes sox2 aom
>a ® Ly 15 nes na @ Corva vamn - 1an > ® Sscmacn 108 .
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2-rasm. Diagrammalarda erkaklar va ayollarda eng ko ‘p uchraydigan o‘sma

turlari foizlarda berilgan.
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3. Xaritaga tushirish va
GIS texnologiyalari: Rak
kasalliklarini hududiy jihatdan tahlil
qilishda geografik axborot tizimlari
(GIS) katta ahamiyat kasb etadi.
Kasalliklarni xaritada ifodalash orqali
gaysi hududlarda kasallik ko‘proq
uchrayotgani, demografik va ekologik
omillar bilan bogfigligi aniqlanadi.

Sequences

Masalan, sanoat hududlarida o‘pka
raki, qishloq joylarda esa qorin
bo‘shlig‘i kasalliklari ko‘proq uchrashi

kuzatiladi. @ GIS  texnologiyalari
nafaqat kasalliklarni tahlil qilish,
balki kelajakdagi xavf zonalarini

oldindan bashorat qilish uchun ham
go‘llaniladi [4].

316
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I = injection druge users
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Number of sequences
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HIV-1 subtypes
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23
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® Subtype A6

Samarkand

H = heterosexuals

D
Qashkad

()]

u= unkncwn]

Tashkent

Surxondaryo

aryo

« Tkki xil asosiy turi ko‘rib chigilgan:
« CRFo2_AG (sariq rang) — 189 ta
namuna.

 Subtype A6 (binafsha rang) — 127
ta namuna.

« Umumiy tahlil gilingan namunalar
soni — 316.

2. Infektsiya yo‘llari:

« I — injection drug users (giyohvand
moddalarni inyeksiya giluvchilar).

« H — heterosexuals (heteroseksual
aloqgalar orqali yugganlar).

« U — unknown (yuqish manbasi
noma’lum).

Ragamlardan ko‘rinadiki:

3-rasm. HIV-1 subtiplarining targalishi

« CRFo2_AG ko‘proq inyeksiya
giluvchilar (61) va heteroseksuallar
(66) orasida uchragan.

« A6 esa ko‘proq heteroseksuallar
(53) va inyeksiya qiluvchilar (43)
orasida.

3. Hududiy tagsimot:

« Xarita Oc‘zbekiston viloyatlari
kesimida qilingan.

« Har bir viloyatda HIV
subtiplarining nisbatini doira

diagrammalarda ko‘rsatgan:
« Sariq doira — CRFo2_AG.
« Binafsha doira — Subtype A6.



+ Masalan, Toshkent, Farg‘ona va
Andijon viloyatlarida ikkala subtype
ham ko*p.

« Qoraqalpog‘iston va Surxondaryoda
esa ko‘proq CRFo2_AG uchraydi.

4. Amaliy ahamiyati va
foydalari: Kasalliklarni
xaritalashning asosiy imkoniyati —
sogligni saqglash tizimiga samarali
rejalashtirish imkoniyatini berishi.
Xaritadan foydalanib, qaysi
hududlarda kasallik ko‘proq
tarqalganini aniqglash mumkin. Bu
esa, birinchidan, profilaktika
choralarini to‘g‘ri tashkil etish;
ikkinchidan, tibbiyot muassasalarini
kerakli hududlarda joylashtirish;
uchinchidan, davlat sog‘ligni saqlash
siyosatini ilmiy asoslash imkonini
beradi [3].

Xulosa

Rak kasalliklari dunyo va O‘zbekiston
aholisining salomatligiga jiddiy xavf
solmoqda. Ularni hududiy jihatdan
xaritalash va GIS texnologiyalaridan
foydalanish orqali samarali
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monitoring va profilaktika choralarini
amalga oshirish mumkin. Shunday
qilib, o‘sma kasalliklari xaritasini
tuzish nafaqat ilmiy, balki amaliy
ahamiyatga ham ega bo‘lib, tibbiyot
tizimini yanada  rivojlantirishga
yordam beradi.

Foydalanilgan adabiyotlar
1. World Health Organization (WHO).
Global Cancer Observatory, 2020. 45-
bet.
2. GLOBOCAN 2020: Cancer Today.
International Agency for Research on
Cancer (IARC). 112-bet.
3. O‘zbekiston Respublikasi Sogligni
saqlash vazirligi ma’lumotlari, 2023.
58-bet.
4. Karimov, A. “O‘zbekistonda
onkologik kasalliklarning tarqalishi
va ularni oldini olish choralarini GIS
asosida tahlil qilish”. Toshkent: Fan,
2022. 73-bet.

5. O zbekiston Respublikasi
Prezidenti  huzuridagi  Statistika
agentligi

UDK: 528.8 : 911.375 : 504 : 711.4 : 528.94

MASOFADAN ZONDLASH EKOLOGIK INDEKSINI URBANIZATSION
KO‘RSATKICHLAR ASOSIDA KENGAYTIRISH. TOSHKENT
VILOYATIDAGI SHAHARLAR TAHLILI
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Annotatsiya

Mazkur magqola orqali
Toshkent viloyatidagi 7 ta shahar va
poytaxt Toshkent shahridagi ekologik
holatlarni aniqlashda ikta indeks,
masofadan zondlash ekologik
indeksi(RSEI) va  kengaytirilgan
masofadan zondlash ekologik
indeksi(ERSEI) samaradorligi
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“TIQXMMI” Milliy tadgiqot

solishtirilgan. RSEI o‘simlik
komponentini aniglashda
normallashgan differensial
vegetatsiya indeksidan(NDVT)
foydlansa, ERSEI da yashillikni
aniqlashda vegetatsiya salomatligi

indeksi (VHI) qofllangan. Shu bilan
birga binolarning ta’siri mavjudligi
inobatga olinib binolar indeksi (BUI),



havoning ifloslanish komponenti
sifatida havoning sifat indeksi(AQI)
go‘shilgan. ERSEI bilan RSEI
solishtirilganda shaharlardagi
ekologik holatlarni kengroq aniglash
imkoniyatini yaratib bergan. Fa’zoviy
jihatdan Olmaliq va Toshkent
shaharlari ekologik  sharoitlari
goniqgarsiz bo‘lgan shaharlar ekani
ma’lum bo‘lgan. Qolgan shaharlarda
ortacha  atrof-muhit  sharoitlari
mavjud ekanligi aniglangan. Tadqiqot
shaharsozlik loyihalari va shaharlar
infratuzilmalarini  rejalashtirishda
ERSEI ni qo‘llashni taklif giladi. Shu
bilan bir gatorda ERSEI RSEI ga
garaganda keng gamrovli natijalarni
chigardi, bu o‘z navbatida shaharlarni
bargaror rivojlantirish hamda shahar
aholisining salomatligini ta’'minlash

yuzasidan qarorlar qabul qilish
imkoniyatini yaratib beradi.

Kalit so‘zlar: Masofadan
zondlash, GIS, Ekologiya, atrof-

muhit, havo sifati, Toshkent, RSEI,

ERSEI, urbanizatsiya, harorat,
vegetatsiya, namlik, binolar.
Abstract
This article compares the

effectiveness of two indices, the
Remote Sensing Ecological Index
(RSEI) and the Extended Remote
Sensing Ecological Index (ERSEI), in
determining the ecological conditions
of 7 cities in the Tashkent region and
the capital city of Tashkent. While the
RSEI uses the Normalized Difference
Vegetation Index (NDVI) to
determine the vegetation component,
the ERSEI uses the Vegetation Health
Index (VHI) to determine the
greenness. At the same time, taking
into account the influence of
buildings, the Building Index (BUI)
and the Air Quality Index (AQI) were
added as a component of air pollution.
Comparing the ERSEI with the RSEI
allowed for a broader determination
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of the ecological conditions in cities.
Spatially, it was found that the cities
of Almalyk and Tashkent are cities
with unsatisfactory ecological
conditions. The remaining cities were
found to have average environmental
conditions. The study suggests using
the ERSEI in urban planning projects
and planning of urban infrastructure.
At the same time, ERSEI produced
more comprehensive results than
RSEI, which in turn creates the
opportunity to make decisions on the
sustainable development of cities and
ensuring the health of urban
residents.

Keywords: Remote sensing,
GIS, Ecology, environment, air
quality, Tashkent, RSEI, ERSEI,
urbanization, temperature,
vegetation, humidity, wetness,
buildings.

AHHOTAIMA

B aTOIi craThe cpaBHHUBAETCA
5P EeKTUBHOCTh JIBYX HHJEKCOB,
JIMCTAaHIIUOHHOTO  DKOJIOTHYECKOT'O
uHgekca (RSEI) u PacmupeHHOr0
9KOJIOTHYECKOTO UHIeKCca
JIUCTAaHITHOHHOTO 30HIUPOBAHUS
(ERSEI), npu oIpesieJIeHU
SKOJIOTUYECKUX YCJIOBHH 7 TOPOJOB
TamkeHTCKOH 00J1aCTH U CTOJIMIIBI
Tamkenta. B To Bpema kak RSEI
HCIIOJIb3YET HopwmannzoBaHHbIHN
PAa3HOCTHBIM  HHJAEKC  Bereraruun
(NDVI) TS oIpejiesIeHus
KOMIIOHEeHTA pacturebHOCTH, ERSEI
ucrosib3yer — WHIEKe  370pOBbs
PACTUTEILHOCTU (VHI) I
ompezieJIeHUsI 03eJIEHEeHHOCTH. B To
’Ke BpeMs, IPUHUMas BO BHHUMaHHeE
BJHUAHUE 37aHUH, ObLIN J00aBJIEHBI
Nnunexc crpoutenscrBa (BUI) wu
WNunekc kauvectBa Bosayxa (AQI) B
KauecTBe KOMIIOHEHTA 3arps3HeHUs
Bo3ayxa. CpaBHenue ERSEI ¢ RSEI
TI03BOJIUAJIO Oosiee IITIPOKO
OTIPEIEJINTDh SKOJIOTUUECKHE YCIIOBUS
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B ropojax. B mpocTpaHCTBEHHOM
OTHOIIIeHUU ObLIO OOHApPYKEHO, UTO
ropoga AsnManblk U TamkeHT
SIBJIAIOTCA ropojiamu ¢
HeY/I0BJIETBOPUTEILHBIMU

9KOJIOTUYECKUMU YCJIOBUSIMU.
OcrtanpHblEe TOPOZA UMEJIN CPeAHUE

9KOJIOTUYECKUE yCJIOBUS.
HccnenoBanue npejjiaraer
ucnosbp3oBarb ERSEI B mpoektax
TOPOJCKOTO IJIAHUPOBAHUSA u
IJIAHUPOBAHUA TOPOJICKOU
uHdpactpyktypsl. I[Ipu stom ERSEI
an 0oJiee KOMILJIEKCHBIE
pesyabTraTthl, yeMm RSEI, uyTO B CBOIO
ouepeZib  CO37[a€T  BO3MOXKHOCTH

MPUHATHUA PellIeHUH 110 YCTOUINBOMY
Pa3BUTHIO TOPOJOB U O0ecIeuyeHUI0
37/I0POBbS TOPOJICKUX KUTEJIEH.
KiaroueBblie cjIoBa:
JlucTaHITMOHHOE 30H/INPOBAHIUE,
I'"IC, 9konorus, OKpysKarwIasd cpeaa,
KayecTBO BO3/yxa, TamkeHT, RSEI,
ERSEI, ypbanuzanus, TemMmneparypa,

PaCTUTETHLHOCTD, BJIQ?KHOCTD,
3/IaHUA.

Kirish

Dunyo bo‘ylab barcha
shaharlarda ekologiyaga turli

darajadagi ta’sirlar mavjud. Ushbu

ta’sirlar aksariyat hollarda salbiy

ko‘rinishda bo‘ladi. Isitish tizimlari,
Metodologiya
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transport vositalari, ijtimoiy
chigindilar kabi omillar ta’sirida
shahar ekologiyasi kuchli yoki kuchsiz
darajada degradatsiyaga ucharshi
tabiiy hol. Shu sababli, shaharlardagi
ekotizimlarni tiklash, yaxshi saqglash
masalalari juda muhimdir.
Shaharlarning ekologiyasini o‘rganish
bo‘yicha ko‘plab jahon tajribalari
mavjud. Masalan (masofadan
zondlash ekologik indeksi) RSEI [1],
havoning sifat ko‘rsatkichlari [2,3],
binolar [4,5] kabi mavzularda qator
tadqiqotlar olib borilgan. Bundan
tashqari Sentinel-5P sun’iy yo‘ldosh
ma’lumotlaridan foydalanish bo‘yicha
ham qo‘plab tadqiqotlar o‘tkazilgan
[6-8].

Tadqiqotlarga ko‘ra ekologik

baholash  jarayoni bir nechta
komponentlarni o‘z ichiga oladi.
Bularga: vegetatsiya, namlik, harorat,
va bo‘sh yerlar kiradi. Bu

ko‘rsatkichlar ekologik sharoitlarni
aniq ifodalash uchun to‘liq holatni
ifodalab  bermaydi. = Atrof-muhit
holatini batafsilroq ifodalash uchun
yuqoridagi ro‘yxatga havo sifati va

binolarning ko‘rsatkichlarini
ifodalovchi masofadan zondlash
texnikasini qo‘shish tavsiya
etiladi[4,5,9].
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1-rasm. Geovizualizatsiya metodologiyasi va ilg‘or masofaviy zondlash ekologik
indeksining infografikasi

Tadqiqotning uslubiy asosi
meteorologik kuzatuvlarni masofadan
zondlash ma'lumotlari bilan
birlashtirishga asoslangan. Dastlabki
bosqich sifatida “TIQXMMI” MTU
meteorologiya stansiyasidan olingan
ma’lumotlar sun’iy yo‘ldoshdan
olingan ma’lumotlarni to‘plash va
tekshirish uchun asosiy manba bo‘lib
xizmat qildi. Ushbu meteorologik
gaydlar keyingi tahliliy protseduralar
uchun asos bo'lgan asosiy xom
ashyoni  tashkil etdi.  Ushbu
tayyorgarlik  bosqichidan  so'ng,
Landsat va Sentinel missiyalarining
sun'iy yo'ldosh tasvirlari ehtiyotkorlik
bilan qayta ishlandi va moslashtirildi.

Ularning  fazoviy = o‘lchamlarini
uyg‘unlashtirishga, = ma’lumotlarni
yagona tahliliy doirada tekshirishga
alohida e’tibor qaratildi.

Tasvirlarni  tekislash  va
standartlashtirish amalga
oshirilgandan so'ng, tadqiqot

Kengaytirilgan masofaviy zondlash
ekologik indeksini (ERSEI) tashkil
etuvchi komponentlarni ajratib olish
va  baholashga  o'tdi. = Ushbu
komponentlar ~ tizimli = ravishda
olingan va keyin meteorologik
stansiya ma'lumotlar to'plami bilan
jiddiy taqqoslangan. Ushbu
taqqoslash tizimli ketma-ketlikda
amalga oshirildi va shu bilan sun'iy
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yo'ldoshdan olingan
ko'rsatkichlarning yerdagi
kuzatuvlarga nisbatan izchilligi va
ishonchliligini baholash imkonini
berdi.

Keyingi bosqichda
hisoblangan ekologik komponentlar
o'rtasidagi aloqalar va  o'zaro
bog'ligliklar GAT dasturiy paketi
yordamida amalga oshirilgan asosiy
komponentlar tahlilini (PCA) qo'llash
orqgali o'rganildi. PCAdan foydalanish

ma'lumotlarning ortigchaligini
kamaytirish va ma'lumotlar
to'plamidagi yashirin tuzilmalarni

tushuntirish uchun juda muhim bo'lib
chigdi va shu bilan ekologik
ko'rsatkichlarning talqin qilinishini
kuchaytirdi. Ushbu statistik
tekshiruvga asoslanib,
o'rganilayotgan hududning ekologik
holatini har tomonlama miqdoriy
ifodalashni ta'minlovchi
Kengaytirilgan masofaviy zondlash
ekologik indeksining o'zi hisoblab
chiqildi [10].

Nihoyat, tadqiqot natijalari
amaliy tarqatish uchun tayyorlandi.
Ushbu bosgichda natijalar zamonaviy
smartfonlar uchun mobil ekran vidjeti
sifatida ishlab chiqilgan ilovani ishlab
chigish  orqali = foydalanuvchiga
yo'naltirilgan formatga birlashtirildi.
Ushbu innovatsion interfeys nafaqat
oxirgi foydalanuvchilarning ekologik
ma'lumotlarga to'g'ridan-to'g'ri
kirishini osonlashtirdi, balki ilmiy
tahlilni foydalanuvchilarga qulay
texnologik echimlar bilan bog'lashda
tadqiqotning amaliy ahamiyatini ham
ta'kidladi.

Natijalar

Kengaytirilgan masofaviy
zondlash ekologik indeksi (ERSEI) bir
gancha asosiy ekologik parametrlar,
jumladan, yer yuzasi harorati, namlik
darajasi, qurg‘oqchilik va quruqlik
ko‘rsatkichlari, o‘simlik qoplamining
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darajasi, shuningdek atmosferada
mavjud bo‘lgan zararli moddalar
kontsentratsiyasi asosida tuzilgan.
O'zgaruvchilarni taqqoslash uchun
kirish  ma'lumotlarining  barcha
ma'lumotlari standartlashtirilgan
normallashtirish tartibiga duch keldi,
bu ularning umumiy analitik
doirasiga integratsiyalashuviga
imkon berdi. Indeksning izchilligi va
tushuntirish qobiliyatini baholash
uchun korrelyatsiya va kovariatsiya
tahlilining statistik usullari qo'llanildi
[10].

Ushbu statistik
yondashuvlarning go'llanilishi
sezilarli topilmayotgan: atmosfera
ifloslanishining ko'rsatkichlari
ekmosfera ifloslanishining

ko'rsatkichlari ekologik sharoitlarni
kengroq baholashda ko'rib chiqilgan,
olingan ekologik ko'rsatkichlarga
ahamiyat berilmagan. Boshqacha
qilib aytganda, "Eli" tarkibiy qismlari
va o'ziga xos havo ifloslanish indeksi
o'rtasida hech qanday mazmunli
statistik munosabatlar aniglanmagan.

Ushbu korrelyatsiyaning
yo'qligi bir necha omillar bilan
izohlanishi mumkin. Birinchidan,
havo ifloslanish ko'rsatkichlari va yer
usti  tarkibiy qismlari o'rtasida
kuzatilgan nisbatan zaif o'zaro bog'liq
koeffitsient tabiiy natija sifatida qabul
qilinishi mumkin. Havoning
ifloslanishi hodisalari har doim ham
harorat yoki o'simlik qoplami kabi yer
yuzasi xususiyatlarining o'zgarishi
bilan chambarchas bog'liq emas.
Masalan, atmosfera ifloslantiruvchi

moddalarning  balandligi  havo
harorati o'rtacha va nisbatan barqaror
bo'lgan  joylarda qayd etilishi

mumkin. Aksincha, ekstremal issiqlik
sharoitlari bilan ajralib turadigan
zonalar - g'ayrioddiy yuqori yoki juda
past - havo ifloslanishining yuqori
darajasini ko'rsatishi shart emas. Bu
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xususiyatlari
sifatining 0'zaro
bog'ligligining murakkab va
ko'pincha chiziqli bo'lmagan
xususiyatni ta'kidlaydi.

Ikkinchidan,  foydalanilgan
ma'lumotlar to'plamining fazoviy
o'lchamlarida sezilarli tafovut
mavjud. Masofadan zudlikatli
tasvirlardan olingan ekologik indeks
komponentlari nisbatan nozik fazoviy
fazoviy qarorda olingan. Bundan
farqli o'laroq, havo ifloslanishi
ko'rsatkichlari taxminan 7 kilometrni
tashkil etadigan ancha qo'pol
o'lchamdagi ma'lumotlar
manbalariga tayangan. Masshtabdagi
bunday nomutanosiblik mugqarrar
ravishda ikki ma’lumotlar to‘plami

yer  yuzining va

atmosfera
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ancha katta fazoviy darajada
jamlangan atmosfera ma’lumotlari
bilan solishtirganda adekvat

saqlanishi dargumon[6,7].

Ekologik qismlar o'rtasidagi
munosabatlarni yanada o'rganish
uchun Pearson korrelyatsiyasi
koeffitsienti har bir juft o'zgaruvchilar
uchun hisoblangan. Ushbu tahlil

asosida Kengaytirilgan masofaviy
zondlash ekologik indeksi
korrelyatsiya  darajalari  qatoriga

ajratildi va shu bilan uning tarkibiy
elementlari o'rtasida mavjud bo'lgan
assotsiatsiya  darajasini  aniqroq
tushunish  imkonini berdi. Bu
natijalar  ekologik  monitoringda
birlashtirish ko'p manbali
ma'lumotlarni birlashtirishning

o‘rtasidagi  mustahkam  fazoviy kuchli va cheklovlarini ta'kidlaydi,
korrelyatsiyani  aniqlashda jiddiy shuningdek, atrof-muhit indekslari
qiyinchiliklar tug‘diradi, chunki yer talginiga mos kelmasligi muhim
goplamining mabhalliy o‘zgarishlari ahamiyatga ega.

KoMnoHeHnT1ap | D | T | w | U | AQ |

Amunnuk  VHI 40,84 40,83 40,85 40,93 0,14

Kypyxauk NDBSI 0,84 al0.6 0,96 gilp,94 u

Xapopar LST 40,83 40,6 40,61 4iD,62 40,13

Hamauxk NDMI 40,85 [i0,96 40,61 410,09

BuHo-

—— BUI 40,93 40,64 40,62 40,95

XaBo

cutbarn APl 0,14 0,13 0,09 0,1

|Greenness Dryness Temperaturel Wetness| Urban |Air quality

2-rasm. Pearson korrelyatsiya koeffitsientlari infografikasi

Grafik tahlilda keltirilgan
korrelyatsiya koeffitsientlari umumiy
Kengaytirilgan masofaviy zondlash
ekologik indeksini (ERSEI) tashkil
etuvchi alohida elementlar o'rtasidagi
statistik munosabatlarning kuchi va

yo'nalishini  ko'rsatadi.  Natijalar
shuni ko'rsatadiki, yangi kiritilgan
konstruktiv komponentlarning
birinchisi, ya'ni Binolar indeksi ko'rib
chiqgilayotgan deyarli barcha boshqa
ekologik o'zgaruvchilar bilan doimiy
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yuqori darajadagi Kkorrelyatsiyani
namoyish etadi. Yagona e'tiborga
loyiq istisno - bu yer yuzasi harorati
komponenti bilan bog'ligligi, bunda
korrelyatsiya  darajasi  o'rtacha
chegaradan pastga tushadi. Ushbu
istisnoga qaramay, binolar indeksi
aynigsa qimmatli ko'rsatkich sifatida
namoyon  bo'ladi, chunki u
urbanizatsiyaning ekologik sharoitga
ta'sirini masofadan zondlash
texnologiyalari ~ ob'ektivi  orqali
samarali aks ettiradi. Ushbu topilma
uning atrof-muhitga antropogen
ta'sirlarni baholash uchun ishonchli
proksi sifatidagi salohiyatini
ta'kidlaydi.

ERSEI tizimiga kiritilgan
ikkinchi qo'shimcha komponent havo
sifatini ~ baholashga  qaratilgan.
Korrelyatsiya tahlili natijalari shuni
ko'rsatadiki, atmosfera ifloslanishi
ko'rsatkichlari bilan ifodalangan havo
sifatining ushbu komponenti qolgan
ekologik o'zgaruvchilardan tarkibiy
mustagqillikni namoyish etadi. Binolar
indeksidan farqli o'laroq, havoning
ifloslanishi ko'rsatkichi indeksning
ko'pgina boshqga tarkibiy qismlari
bilan sezilarli statistik aloqgalarni
ko'rsatmaydi. Ushbu mustagqillik havo
sifati dinamikasining murakkabligini
ta'kidlaydi, @ unga  meteorologik
sharoitlar, sanoat faoliyati va
transport chiqindilari kabi turli
omillar ta'sir ko'rsatadi, ularning
aksariyati yer  qoplami  yoki
masofadan zondlash ma'lumotlaridan
olingan o'simliklar parametrlarida
bevosita aks ettirilmaydi.

Shunga qaramay, qolgan
komponentlarning aksariyati,
masalan, o'simlik qoplami, namlik va
quruqglik - bir-biri bilan mazmunli
bog'liglikni ko'rsatadi, bu esa yer
yuzasi bilan bog'liq o'zgaruvchilar
orasida izchil ekologik tuzilmani
ko'rsatadi. Shu nuqtai nazardan, yer
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goplamining xususiyatlarini
atmosfera ifloslanish ko'rsatkichlari
bilan taqqoslash foydali tahliliy
nuqtai nazarni beradi. Ushbu ikki
toifadagi ma'lumotlar o'rtasidagi
o'zaro bog'liglik zaif bo'lsa-da, ularni
taqqoslash  havodagi  atrof-muhit
jarayonlarini suratga olish uchun
masofadan  zondlash  cheklovlari
hagida muhim tushunchalarni beradi.
Shuningdek, u ko'p manbali analitik
yondashuvni qo'llash  zarurligini
ta'kidlaydi, bunda shahar ekologik
dinamikasini  yanada  yaxlitroq
tushunish uchun yerdagi atmosfera
o'lchovlari sun'iy yo'ldoshdan olingan
ko'rsatkichlar bilan birlashtiriladi.

Muhokama

Ushbu tadqiqot ko'p manbali
sun'iy  yo'ldosh  ma'lumotlarini
yerdagi meteorologik kuzatuvlar bilan
integratsiyalashgan holda
urbanizatsiyaning ekologik ta'sirini
baholash  uchun  Kengaytirilgan
masofaviy zondlash ekologik
indeksining (ERSEI) qo'llanilishini
baholashga qaratilgan. Tadgqiqot
natijalari metodologik muammolar va
bunday yondashuvning izohli qiymati
haqida bir gancha muhim
tushunchalarni beradi.

Natijalar tasdiqladiki, Landsat
va Sentinel tasvirlarini
uyg'unlashtirish, keyin esa
normalizatsiya usullarini qo'llash bir
nechta ekologik komponentlarni
birgalikda tahlil qilish mumkin
bo'lgan izchil asosni yaratishga imkon
berdi. Ushbu uslubiy bosqich juda
muhim, chunki fazoviy ruxsat va
spektral  xususiyatlardagi farqglar
ko'pincha  mazmunli taqqoslash
uchun to'siglarni keltirib chiqaradi.
Ushbu ma'lumotlar to'plamining
muvaffaqgiyatli integratsiyasi shuni
ko'rsatadiki, ehtiyotkorlik bilan ishlov
berilganda, masofaviy = zondlash
tasvirlari shahar ekologik
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baholashlari uchun ishonchli va
go'shimcha ma'lumot berishi mumkin
[3].

ERSEI komponentlari
o'rtasidagi korrelyatsiyalarni tahlil
qgilish muhim naqgshlarni aniqladi.
Binolar indeksining joriy etilishi
aynigsa qimmatli bo'ldi, chunki u
boshqa ko'plab ekologik
ko'rsatkichlar bilan kuchli bog'liglikni
ko'rsatdi va shu bilan uning
antropogen bosimning proksi
sifatidagi rolini tasdigladi. Istisno
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uning qurugqlik yuzasi harorati bilan
zaifroq korrelyatsiyasi edi, bu faqat
qurilgan tuzilmalar bilan to'liq
tushuntirib  bo'lmaydigan shahar
issiqlik orollari ta'sirining
murakkabligini aks ettirishi mumkin.
Ushbu natija  shahar issiqlik
modellarini, ehtimol, sirt albedo yoki
o'tkazmaydigan sirt fraktsiyasi kabi
qgo'shimcha parametrlarni Kkiritish
orqali yanada  takomillashtirish
zarurligini ta'kidlaydi.
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3-rasm. Kengaytirilgan masofaviy zondlash ekologik indeksi

Bundan farqli o'laroq, yangi
kiritilgan Havo sifati komponenti
boshqa ekologik ko'rsatkichlardan
tarkibiy mustagqillikni ko'rsatdi. Bu

mustagqillik atmosfera monitoringi
uchun masofaviy zondlash
go'llanilishida jiddiy cheklov
mavjudligini ta'kidlaydi: yer yuzasi va
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o'simliklar  ko'rsatkichlari bir-biri
bilan chambarchas bog'liq bo'lsa-da,
havoning ifloslanish  jarayonlari
sanoat faoliyati, transport chigindilari
va atmosfera sirkulyatsiyasi shakllari
ta'sirida aniq dinamikada ishlaydi.
Bundan tashqari, ekologik
ko'rsatkichlar (30 m) va havo sifati
ma'lumotlari (7 km) o'rtasidagi
fazoviy rezolyutsiyadagi nomuvofiqlik
ma'lumotlar to'plamining statistik
taqqoslanishini cheklab, qo'shimcha

muammolarni  keltirib  chiqaradi.
Ushbu topilma ekologik
monitoringda masshtablar

muvofigligini ta'minlash muhimligini
ta'kidlaydi va kelajakdagi tadqiqotlar,
ehtimol, paydo bo'ladigan sun'iy
yo'ldosh platformalari yoki mahalliy
sensor  tarmoqlaridan  nozikroq
aniqlikdagi atmosfera mahsulotlarini
integratsiyalashga ustuvor ahamiyat
berishni taklif qiladi.

Pearson korrelyatsiyasi va
asosiy komponentlar tahlili (PCA)
yordamida statistik baholash ERSEI
strukturasining ichki muvofigligini,

aynigsa yer bilan bog'liq
komponentlar ~ orasida  yanada
ta'kidladi. Ushbu natijalar shuni
ko'rsatadiki, indeks

urbanizatsiyalangan landshaftlardagi
ekologik o'zgaruvchanlikni aniqglash
uchun ishonchli vosita bo'lib xizmat
qilishi mumkin. Biroq, havo sifati
indikatorining kuzatilgan mustagqilligi
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ham shuni ko'rsatadiki, to'liq to'liq
ekologik indeks fagat quruglikka
asoslangan  masofaviy = zondlash
tizimiga tayanib bo'lmaydi. Buning
o'rniga gibrid yondashuv - masofadan
turib zondlashni joyida o'lchash va
atmosferani modellashtirish bilan
uyg'unlash - shahar sharoitida atrof-
mubhit dinamikasini yanada yaxlitroq
tushunishni ta'minlaydi.

Xulosalar
Xulosa qilib aytganda,
muhokama taklif etilayotgan

metodologiyaning kuchli tomonlarini
ham, cheklovlarini ham ochib beradi.
ERSEI tizimi shahar ekologik
baholash uchun ko'p manbali sun'iy
yo'ldosh ma'lumotlarini samarali
birlashtiradi va Binolar indeksi kabi
tarkibiy indekslarning ahamiyatini
ta'kidlaydi. Shu bilan birga, havo sifati

ko'rsatkichlarining mustaqilligi va
ko'p miqyosli integratsiya
muammolari kelajakdagi
tadqiqotlarda uslubiy
takomillashtirish zarurligini
ta'kidlaydi. Birgalikda bu topilmalar
urbanizatsiyaning ekologik
oqgibatlarini baholashning uslubiy
asoslarini  rivojlantirishga  hissa

go'shadi va atrof-muhit o'zgarishini
har tomonlama tushunish uchun
masofadan zondlashni qo'shimcha
yondashuvlar  bilan  birlashtirish
zarurligini ko'rsatadi.
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lllaxap.ﬂap pajHHAJg JHArPAMMAacH

Yupuumg Hypaduwon

4-rasm. O'rganilayotgan hududning radial diagrammasi

Nihoyat, tadqiqot natijalarini
foydalanuvchilarga qulay formatda,
xususan, mobil ilova vidjetini ishlab
chigish orqali taqdim etishning
ahamiyatini ko‘rsatdi. Bu qadam
shunchaki qulaylik masalasi emas,
balki amaliy ekologik informatika
tomon kengroq siljishni ifodalaydi,
bunda tadqiqot natijalari bevosita
garor qgabul qiluvchilar,
rejalashtiruvchilar va hatto keng
jamoatchilik uchun ochiqdir. Bunday
texnologik integratsiya ilmiy
tadqiqotlarning amaliy ahamiyatini
oshiradi va uning barqaror shahar
boshqaruviga qo'shadigan potentsial
hissasini kuchaytiradi.
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QAMASHI TUMANI YAYLOVLARINING DEGRADATSIYASIGA
UCHRASHINI ASOSIY OMILLARI

Berdiyev Abdirasul Abdirahmatovich
“O‘zdavyerloyiha” DILI mustagqil izlanuvchisi

Annotatsiya. Ushbu
maqolada  Qashqadaryo viloyati
Qamashi tumanida amalga oshirilgan
geobotanik  tadqiqotlar  natijalari
tavsiflangan. Bunda asosiy e’tibor,
mazkur tumanning tabiiy yaylov va
pichanzorlari maydoni, Yaylov yer
maydonlariga  chorva  mollarini
xaddan tashqari uzluksiz va tartibsiz
boqish, shuningdek avvalgi yillarda
bajarilgan tadqiqotlar natijalari bilan
ham qiyosiy tagqoslangan.

Kalit so‘zlar: geobotanik
tadgigot, yaylov wva pichanzor,
yaylov xillari, yaylovlar hosildorligi,
degradatsiya, yaylovlarning
madaniy-texnik holati.

AHHOTanuA. B 7anHHOH cTaThe
IIpEe/ICTaBJIEHbI pe3yJIbTaThI
reo0OTaHUYECKUX HCCJIEJOBAHUM,
NpOBeJIEHHBIX B KamkazapbuHCKOU
obmactu, Kamammuckom paiione. B
HCCIeIOBAaHUN,  TPEKAEe  BCETO,
W3y4YeHbl IUIOIIA/IH €eCTeCTBEHHBIX
macTOUIl ¥ CEHOKOCOB paioHa,

MIpOaHaJTU3UPOBAHBI IIOCJIECTBUSI
Yype3MepHOro, HEIPEPBIBHOTO H
Oecropsi/IOYHOTO  BHIMTAaca  CKOTA.
Kpowme TOTO, IIOJIyYeHHbIEe
pe3yJIbTaThl COIIOCTaBJIEHBI c
JIAHHBIMM  paHee  BbINIOJHEHHBIX
HUCCJIeJOBAHUHN.

KaroueBbie cJoBa:
reo0O0TaHUYECKOE HccIeJ0BaHIe,

MacTOMIA UM  CEHOKOCHI, THIIBI
MacTOUII, TPOAYKTUBHOCTD IIACTOUIII,
Jerpajanus, KYJIbTYPHO-
TeXHUYECKOE COCTOSITHUE TTaCTOMUIII.
Abstract. This article presents
the results of geobotanical studies

conducted in Qamashi district of
Kashkadarya region. The research
primarily examined the areas of
natural pastures and hayfields,
analyzing the consequences of
excessive, continuous, and irregular
grazing of livestock. In addition, the
obtained results were compared with
the data of previous studies carried
out in earlier years.

Keywords: geobotanical
research, pastures and hayfields,
types of pastures, pasture
productivity, degradation, cultural
and technical condition of pastures.

Kirish. Mamlakatimizda
so‘ngi yillarda iqlim o‘zgari sharoitida
aholi sonining ortib borishi gishloq
xo9jaligi  mahsulotlariga  bo‘lgan
ehtiyojning ham oshishiga sabab
bo‘lmoqda. Aholining qishloq xo‘jalik
mahsulotlariga bo‘lgan ehtiyojlarini
chorvachilikni rivojlantirish orqali,
ayniqsa  ekologik  toza  go‘sht
mahsulotlari  bilan  gondirishda
respublikamizning tabiiy yaylov va
pichanzorlari muhim tabiiy manba

hisoblanadi.
Afsuski, oxirgi yillarda yaylov

va pichanzorlarning aksariyat
gismida  mahsuldorlikning  turli
darajada pasayishi hamda
degradatsiyaga uchragan

maydonlarning oshishi kuzatilmoqda.
Shu boisdan ushbu hududlarda
o‘sadigan yaylov o‘simlik dunyosi
holatini o‘rganish, degradatsiyaga
uchragan maydonlar ulushi, o‘simlik
goplami bilan qoplanganlik darajasi,
yaylovlarning suv bilan
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ta’'minlanganlik (quduglar va boshqa
manbalar) darajasi, chorva
mollarining me’yoridan ortiq
boqishning yaylovlarga salbiy ta’siri,
ularni bogish muddati va me’yorlarini
dunyo tajribasidan kelib chiqqan
holda takomillashgan asosda ishlab
chiqish va qat’iy boshqgarishni yo‘lga
qo'yish, kamayib borayotgan
ozuqabop va  dorivor yaylov
o‘simliklarini ularning urug‘chiligini
rivojlantirish orqali saqlab qolish
hamda oqilona foydalanish
samaradorligini oshiruvchi strategik
menejment tadbirlarini ishlab chiqish
magsadida ilmiy asoslangan
izlanishlar  olib  borish  hozirgi
davrdagi eng dolzarb masalalardan
biriga aylangan.

Bu borada shuni ta’kidlash
lozimki, 2019 yil 20 mayda
O‘zbekiston Respublikasi «Yaylovlar
to‘grisida»gi  qonunining  qabul
qilinishi, [1] O‘zbekiston Respublikasi
Prezidentining 2022 yil 10 iyundagi
“Yerlar ~ degradatsiyasiga  qarshi
kurashishning samarali tizimini
yaratish chora-tadbirlari to‘g‘risida”gi
PQ-277-sonli qarori hamda Vazirlar
Mahkamasining 2018 yil 23 apreldagi
«Ma’'muriy-hududiy birliklar
chegaralarini  belgilash, [2] yer
resurslarini xatlovdan o‘tkazish ham
yaylov va pichanzorlarda geobotanik
tadqiqotlar o‘tkazish tartibini yanada
takomillashtirish chora-tadbirlari

to‘g‘risida»gi 299-sonli kabi
garorlarning  ijrosini  ta’minlash
magqsadida respublika yaylov va

pichanzorlarini xatlovdan o‘tkazish
hamda geobotanik tadqiqotlar ishlari
olib borilmoqda. [3]

So‘nggi yillarda mamlakatimiz
tog’, tog‘oldi va cho‘l yaylovlarida
so‘nggi 40 yilda yaylovda
degradatsiya jarayonlari kuchaygan,
yaylov o‘simliklari turi va hosildorligi
kamaygan, 1 ta shartli mol boshi
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soniga to‘g‘ri keladigan maydon
ulushi o‘rtacha 6,1 gektarga
ko‘payganligi aniglangan, geobotanik
bahosiga ko‘ra tadqgiqotlar olib
borilgan tog’ va tog‘oldi-yaylovlari
«o‘rta», cho‘l-yaylovlari esa «past»
darajada ekanligi isbotlangan
[M.Ruzmetov, 2021; 69-0.].

Tadqiqot obyekti va
uslublari. Tadqiqot obyekti
Qashqadaryo  viloyati = Qamashi
tumani hududlarining yaylov

o‘simliklari hisoblanadi. Geobotanik
izlanishlar ushbu sohada keng
go‘llanilib kelinayotgan uslublar [6, 7,
9] asosida amalga oshirilgan. Tog‘ va
tog’ oldi hududlar yaylovlarining
o‘simliklar bilan goplanganlik
darajasi bo‘yicha ArcGIS dasturidan
foydalanilgan holda 1:25 000
masshtabdagi  elektron  ragamli
xaritalar tuzilgan.

Tadqiqot natijalari va
muhokamasi. Olib borilgan
tadqiqotlarda mavjud yaylovlarning
bugungi kundagi xususiyatlari va

holati aniqlandi hamda Yerlar
degradatsiyasi  jarayonlari  bilan
kurashish sohasida yagona davlat
siyosatini yuritish;

yerlar degradatsiyasi
jarayonlari bilan kurashish bo’yicha
davlat dasturlari va istigbolga

mo’ljallangan strategiyalarni ishlab
chigish hamda wularni amalga
oshirishda ishtirok etuvchi vazirlik va
idoralar faoliyatini muvofiglashtirish
yagona elektron resurs (ma’lumotlar
bazasi)  doirasida  vazirlik va
idoralarning yerlar degradatsiyasi,
cho’llanishi va qurg’oqchilikning
hozirgi holati va wunga qarshi
kurashish bo’yicha amalga oshirilgan
chora-tadbirlar to’g’risidagi
ma’lumotlarini to’plash, tahlil qilish,
gayta ishlash va wulardan ochiq
foydalanish imkoniyatini ta’minlash
maksadida yagona milliy va xalgaro
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indikatorlar hamda  mezonlarga
muvofiq zamonaviy texnologiyalar
(laboratoriya, dronlar, masofadan
zondlash va boshqgalar)ni qo’llash
yo’li bilan yerlar degradatsiyasi va
cho’llanishi, shu jumladan yerlarni
tiklash, rekulstivatsiya va
melioratsiya tadbirlari, yaylovlardan
almashlab foydalanish, ularni saglash
va fitomelioratsiyalash, qishloq
xo’jaligi ekinlarini almashlab ekish,
o’rmonlar va ihotazorlar barpo qilish
jarayonlari monitoringini yuritish
bo’yicha ishlar amalga oshirilmokda.

Tumanda tarqalgan ozugabop
yem-xashak ofsimliklar va ularning
o‘sish sharoiti hamda floristik tarkibi
asosida jami 3 ta yaylov guruhi, 5 ta
yaylov tipi va 12 ta yaylov xillariga
ajratildi.
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Aholi yashash hududlari va
chorva mollarini saqglaydigan joylarga
yaqgin bo‘lgan yaylovlarda chorva
mollari yilning barcha mavsumlarida
me’yoridan ortiq boqilganligi sababli
o‘simliklar ~ qoplami  birmuncha
siyraklashgan hamda chorva mollari
me’yoridan ortiq boqilishi natijasida
o‘simliklar reproduktiv fazasidan
oldin yeb yo‘qotilishi sababli, ushbu
holat o‘simliklarning avlod
davomiyligiga jiddiy salbiy ta’sir
ko‘rsatgan. Tuman hududida jami
92487,5 gektar yaylov mavjud bo‘lib,
yaylovlarning insonlar va chorva
mollari ta’sirida jami 9 673,7 gektari
yoki 10,5% yaylovlar turli darajada
degradatsiyaga uchraganligi
aniglandi.

Degradatsiyaga uchragan yaylovlar
ga

se98. xududlar kesimida,

24316,7

®lLangar massivi
ulG‘allakor massivi

ul Oxunboboyev massivi
m{ Gagarin massivi
m{Qarobog‘-Qavchun

Yaylovlar mahsuldorligini
saqglash bo’yicha tuproq,
agrokimyoviy, geobotanik
tadqiqotlar,  yerlarni = xatlovdan

o’tkazish, aerokosmik tasvirga olish,
topografik-geodezik, kartografik
ishlari o’tkazilmoqda, yerlar
degradatsiyasi jarayonlarining oldini
olish bo’yicha ilmiy asoslangan
tavsiyalar ishlab chigilmogda buntan

16249,4
985,1

280,1
421,8

891,1
71,8

b

713,8
402,8

66,4

.4 Qamashi tumani O‘rmon massivi
M Navruz massivi

wl Farg‘ona massivi

m{ Chimqurg‘on massivi

u{ Qoratepa massivi

tashqari tuproq sho’rlanishi va
ekologik holati (Soil Quality Index),
geobotanik va agrokimyoviy xaritalar
bo’yicha  kartografik  materiallar
yaratilmoqda

Yerlar degradatsiyasiga qarshi
kurashish ishlarini olib borishga
mas’ul korxona, muassasa,
tashkilotlar rahbarlari va boshqa
mansabdor shaxslar uchun yerlar
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degradatsiyasining oldini olish va
uning salbiy oqibatlarini bartaraf

etish bo’yicha barcha bajarilishi
majburiy  bo’lgan  ko’rsatmalar
berildi.

1983 yilda o‘tkazilgan

geobotanik tadqiqotlarda tumanning
ozuqabop yaylov o‘simliklarining
quruq massa hisobidagi hosildorligi
gektariga 4,4 s/ga, ozuqa birligi esa
2,6 s/ga ni tashkil etgan, 2024 yil
yaylov  ofsimliklari ~ hosildorligi
gektariga o‘rtacha 3,7 sentnerni (- 0,7
s/ga), ozuqa birligi o‘rtacha 2,0 s/ga (-
0,6 s/ga) tashkil etib, kamayganligi
aniqglandi.

Tadqiqotlarda tuman
hududlarida noozuqabop turlarning
ko‘payishi hisobiga ozugabop o‘simlik
turlarining kamayganligi qayd qilindi.
Ya'ni, chorva mollari yemaydigan
o‘simliklar ulushi tegishli ravishda 10-
13% dan 17-22% (o‘rtacha 23%)gacha
ko‘payganligi aniglandi.

Madaniy-texnik holati pastdan
yuqoriga qarab kemiruvchilar inlari
va toshdan, qoya tosh va butazorlarga
almashinib boradi. Bunda,
kemiruvchilar inlari 1-3%, eroziyaga
uchragan maydonlar 1-5% gacha,

toshli maydonlar
2-7% gacha, butalar bilan
changalzorlashganligi 1-9% gacha,

chiqgib turgan tub jinslar 1-5% gacha,
goya toshlar 1-7% ni tashkil qgiladi.
Olingan ma’lumotlar asosida

Degradatsiyaga uchragan
maydonlarni X0zirgi kunda
zamonaviy  uchuvchisiz  uchish

qurilma (dron) lar yordamida chorva
mollari uchun ozigabobo o’simliklar
kam wuchraydigan shuvoq, chitir,
nuxatak, bir yillik shuralardan dona
shura, boligkuz kabi o’simliklar
urug’ini ushbu maydonlarga
yog’ingarchilik mavsumlarda ekish
mazkur hududda yaylov
o’simliklarini boyitish, o’tloglarda
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kam iste’mol qilinadigan o’tlarni
ozuqa jihatidan gimmatliroq bo’lgan

singren, keyreuk, shuvoq kabi
o’simliklar bilan almashtirish
tadbirlarini amalga oshirish

kerakligini O‘zbekiston Respublikasi
Ekologiya, atrof-muhitni muhofaza
qilish va iqlim o‘zgarishi vazirligi va
viloyat, tuman mahalliy hokimiyat
organlariga taqdim etildi.

Yuqorida ta’kidlanganidek, olib
borilgan tadqiqotlar asosida
o‘rganilgan hududlar uchun aholi
uchun yaylovlardan samarali
integratsiyalashgan tarzda
foydalanish rejasini tayyorlash hamda
yaylov yer maydonlariga chorva
mollarini tartibli almashlab boqish
hamda chorva mollarini o’tlatish
uchun o’rab olingan hududlar tashkil
etish bo‘yicha taklif va tavsiyalar
ishlab chiqildi [4].

Yaylovlarni qayta tiklash
bo‘yicha taklif va tavsiyalar:

- Yaylovlarni takror
ko’paytirish yaylovlardagi tuproq
unumdorligini, o’simlik qoplamining
miqdor va sifat holatini saqlab
turishning  tabiiy = jarayonlariga
ko’maklashish hamda yaylov
xo’jaliklarini rivojlantirish
uyushmalari  bilan  hamkorlikda
urug’chilik plantattsyalarini tashkil
etish;

- Yaylov yer maydonlariga yangi
suv manbalarni ochish, jumladan: suv
qudugqlari, suv o’tkazgichlar, chorva

mollari  o’tadigan  joylar, yo’l
o’tkazgichlarni tizimini joriy qilish;
- degradatsiyaga uchragan

maydonlardagi Tuproq va shamol
eroziyasiga qarshi kurashish uchun
cho’l xududlarda ixota daraxtzorlar va
butazorlarni tashkil etish;

- Degradatsiyaga uchragan
maydonlarni X0zirgi kunda
zamonaviy  uchuvchisiz ~ uchish

qurilma (dron) lar yordamida chorva
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mollari uchun ozigabobo o’simliklar
kam wuchraydigan shuvoq, chitir,
nuxatak, bir yillik shuralardan dona
shura, boligkuz kabi o’simliklar
urug’ini ushbu maydonlarga
yog’ingarchilik mavsumlarda ekish
mazkur hududda yaylov
o’simliklarini boyitish, o’tloglarda
kam iste’mol qilinadigan o’tlarni
ozuqa jihatidan gqimmatliroq bo’lgan
singren, keyreuk, shuvoq kabi
o’simliklar bilan almashtirish
tadbirlarini yaratish ijobiy samara
beradi.

0z navbatida mazkur
tadbirlarning majmuaviy amalga
oshirilishi natijasida hozirgi kunda

intensiv foydalanilayotgan
yaylovlarda  gimmatli = ozuqaviy
o‘simliklar ~ turlari  ko‘payishiga
erishiladi, pirovardida yaylov
o‘simliklari ~ mahsuldorligi  8-10
s/gacha oshadi.
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SENTINEL-1 (SAR) MA’LUMOTLARI ASOSIDA SEL SUV TOSHQINI
HODISALARI ANIQLASH VA XARITALASHTIRISH

Sh.Hamidullayev, R.Oymatov, N.Baxriddinova, A.Davlatov -

“TIQXMMI” Milliy tadqiqot universiteti

M.Oymatova - Buxoro shahar 4-umumiy o‘rta ta’lim maktabi

Annotatsiya. Sel suv toshqini
hodisalari O‘zbekistonning tog‘ va
tog‘oldi hududlarida tez-tez
uchraydigan xavfli tabiiy ofatlardan
biridir. Ular gishloq xofjaligi yerlari,
transport infratuzilmalari va aholi
yashash joylariga katta zarar
yetkazadi hamda inson hayoti uchun
ham xavf tug'diradi. An’anaviy
kuzatuv va monitoring usullari ko‘p
vaqt va mablag‘ talab qgilgani bois,
masofadan zondlash texnologiyalari
samarali yechim sifatida
go‘llanilmogda. Xususan, Sentinel-1
SAR ma’lumotlari yuqgori
aniqlikdagi, bepul va bulutli ob-havo
sharoitida ham foydalanish
imkoniyatiga ega. Ushbu tadqiqotda
Surxondaryo  viloyatida seldan
oldingi va keyingi tasvirlar asosida
“change detection” usuli qo‘llanilib,
thresholding yordamida suv bosgan
hududlar maskasi yaratildi.
Natijalar hududda suv bosgan
maydonlarning aniq chegaralarini
ko‘rsatdi va GAT dasturlarida tahlil
qilish uchun tayyorlandi.

Kalit so‘zlar: sel ogimlari,
suv toshqini, masofadan zondlash,

Sentinel-1, change detection,

thresholding (chegaraviy

klassifikatsiya), GAT (GIS).
AHHOMAaAuus. Cenwv u

HAaBOOHEHUS $1815110MCS. OOHUMU U3
Haubo.ee  ONACHLIX  NPUPOOHBLX
Kamacmpodg, yacmo
8CMpeHanwuxca 8  20PHbLIX U
npedz0pHbLX patioHax Y3bexucmawa.
OHu  HavocsaM  3HAYHUMEAbHBIL

ywepob CeNbCKOX03A1ICINBEHHBIM
Yy200bsiM, mpaHcnopmHotul
uH@pacmpykmype u HACEAEHHbIM
NYHKMam, a makxee npedcmasasiom
y2po3y 045 HCU3HU  UenoseKd.
Iocxoavky mpaduyuoHHsle Memoobl
HabawOdeHuss U MOHUMOPUH2A
mpebyrom 060AbWUX BPEMEHHbIX U
duHaHcosblx 3ampam, mexHoa02uuU

JUCMAaHUUOHHO20 30HOUpOBAHUA
NPUMEHSI0MCs 8 Kauecmeae
agPexmusHo20 peuteHu. B

yacmuocmu, oaHHble Sentinel-1 SAR
006.1adawm 8blCOKUM paspeuleHuem,

becnaamHul u Mmo2ym
UCNOAB308AMBCA OJavrce npu
obaauHoll noz2ode. B OdaHHOM
uccaedosaHuu ons

CypxamnoapvuHckoil obaacmu ObLau
npumeHeHbl u300paxceHus 0o u

nocae cenasl € UCNOAB30BAHUEM
Mmemoda «change detection» u
npouedypul nopoezoseotl

Kaaccupukauuu 0 co30aHus
MAcKu 3amon/ieHHbIX meppumopuil.
IMoayueHHvle pe3yavmamowl
noxkasanu yemxkue 2paHuybl
3aMONAeHHbIX YyHacmkos u ObLau
nodzomoseneHvt 045 aHaausa 8 'HC-
npozpammax.

Kaoueenvle caoea: cenesvle
nomoku, HasoOHeHUe,
JucmaHuyuoHHoe 3oHduposanue,
Sentinel-1, change detection,
nopozosas kaaccugpuxkauus, 'HC.
Abstract. Flash floods and
mudflows are among the most
hazardous natural disasters
frequently  occurring in  the
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mountainous and foothill regions of
Uzbekistan. They cause considerable

damage to agricultural lands,
transport  infrastructure, and
settlements, while also posing a
threat to human life. Since
traditional observation and
monitoring methods require
substantial time and financial
resources, remote sensing

technologies are being applied as an
effective solution. In particular,
Sentinel-1 SAR data provide high-
resolution, free imagery that can be
utilized even under cloudy weather
conditions. In this study, pre- and
post-flood images of Surkhandarya
region were analyzed using the
change detection method, and a
thresholding approach was applied
to generate a mask of flooded areas.
The results clearly delineated the
inundated zones and were prepared
for further analysis in GIS software.
Keywords: flash floods, inundation,
remote sensing, Sentinel-1, change
detection, thresholding, GIS.

1. Kirish

Sel va suv toshqini hodisalari
dunyo bo‘yicha eng xavfli va eng ko‘p
zarar yetkazadigan tabiiy ofatlardan
biri hisoblanadi. Bu hodisalar
natijasida nafaqat aholi joniga xavf
tugfiladi, balki iqtisodiy, ijtimoiy va
ekologik yo‘qotishlar ham yuzaga
keladi. Jahon miqyosida olib borilgan
tadqiqotlar shuni ko‘rsatadiki, 1975—
2022-yillar davomida suv toshqinlari
ogibatida yuz minglab insonlar
hayotdan ko‘z yumgan, millionlab
odamlar o‘z uy-joylaridan judo
bolgan va infratuzilma jiddiy talafot
ko‘rgan [1]. Xalgaro tashkilotlarning
hisobotlariga ko‘ra, suv toshqinlari
global miqyosda tabiiy ofatlar ichida
inson talofatlari va iqtisodiy zarar
keltirish  bo‘yicha eng  yuqori
ko‘rsatkichlarga ega. O‘bekiston
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hududida ham so‘nggi yillarda sel
hodisalari tez-tez kuzatilmoqda va
ular, aynigsa, togli hamda tog‘oldi
hududlarda katta xavf tug‘diradi [2].
Bunday hodisalarning tez-tez sodir
bo‘lishi mintaganing geologik, iqlimiy

va gidrologik sharoitlari  bilan
chambarchas bog‘liq. Togli
hududlarda kuchli yog‘ingarchilik,
qor erishi va gidrotexnik

inshootlarning nosozligi sel xavfining
oshishiga sabab bo‘lmoqda. Shu
sababli ushbu mavzu bo‘yicha ilmiy
tadqiqotlar nafaqat mahalliy, balki
global darajada ham  dolzarb
hisoblanadi va zamonaviy
texnologiyalar yordamida sel va suv
toshqinlarini aniqglash, ularni
monitoring qilish va oqibatlarini
kamaytirish ustuvor vazifalardan biri
sifatida qaralmoqda.

Ko‘plab olimlar tomonidan
SAR (Synthetic Aperture Radar)

ma’lumotlari asosida suv
toshqinlarini  monitoring  qilish
bo‘yicha tadgqiqotlar olib borilgan.
Masalan, Pham-Duc va
hammualliflari [6] Sentinel-1
tasvirlari asosida Mekong deltasi

hududida suv bosgan maydonlarni
muvaffaqiyatli aniglashgan  va
ularning yondashuvi suv sathi
ko‘tarilishi natijasida yuzaga kelgan
gidrologik o‘zgarishlarni aniq qayd
etishga imkon bergan. Rahman va
boshqalar [13] thresholding
yondashuvini qo‘llab, sel oqibatida
suv ostida qolgan hududlarni yuqori
aniqlik bilan tasniflashgan hamda bu
usulni tezkor monitoring uchun
samarali deb topishgan. Bundan
tashqari, Lucas va hammualliflari [11]
SAR ma’lumotlarining tabiiy ofatlarni
kuzatishda afzalliklarini, xususan
bulutli ob-havo va tun sharoitida ham
ishonchli natijalar berishini
ta’kidlagan. O‘rta Osiyo sharoitida
ham bir qator tadqiqotlar o‘tkazilgan
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bolib, wular mintaqaning iqlimiy
xususiyatlari, yog‘ingarchilik rejimi
va gidrologik jarayonlari tufayli sel
xavfi yuqori ekanini ko‘rsatmoqda
[2], [5]. Shu bilan birga, Sentinel-1
SAR ma’lumotlarining bepul,
muntazam va yuqori fazoviy aniqlikka
ega bo‘lishi sababli ularni O‘zbekiston
va butun Markaziy Osiyo sharoitida
go‘llash imkoniyatlari kengaymoqda.
Ilmiy adabiyotlarda SAR asosida
farglarni aniglash (change detection),
ko'p wvaqtli tahlil (multi-temporal
analysis) va thresholding metodlari
eng ko‘p qo‘llaniladigan yondashuvlar
sifatida e’tirof etilmogda. Ushbu
tajribalar O‘zbekiston sharoitida olib

borilayotgan  tadqiqotlar  uchun
nazariy va amaliy asos bo‘lib xizmat
qiladi.

Ushbu tadqiqot

O‘zbekistonning togli hududlarida,

Sentinel-1 tasvirlari asosida sel
toshqini  hodisalari ~ hududlarni
aniqlashga qaratilgan.

2, Tadqgiqot hududi va
ma’lumotlar

Tadqiqot  hududi sifatida

O‘zbekistonning janubida joylashgan
Surxondaryo viloyati tanlandi. Ushbu
viloyat geografik jihatdan Afg‘oniston
bilan chegaradosh bo‘lib, togli va
tog‘oldi relyefi bilan ajralib turadi.
Relyefning murakkabligi, keskin
balandlik farqglari hamda mavsumiy
yog‘ingarchilik oqgibatida hududda sel
xavfi yuqori hisoblanadi.
Surxondaryo hududida bahor va yoz
oylarida qor erishi, yomgfirli
davrlarning uzoq davom etishi va
kuchli jala yog‘ingarchiliklari
natijasida tez-tez sel va toshqinlar
kuzatiladi[15].

Hudud Amudaryo havzasiga
yaqgin joylashgani sababli, daryo
havzasi bilan bogliq gidrologik
jarayonlar ham sel xavfiga ta’sir
ko‘rsatadi. Viloyatda oxirgi 10 yil
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davomida bir necha yirik sel
toshqginlari qayd etilgan bo‘lib, ular
katta igtisodiy zarar keltirgan va aholi
yashash  joylariga salbiy ta’sir
ko‘rsatgan. Masalan, ayrim yillarda
sel oqgibatida qishloq xof%jaligi yerlari
yuvilib  ketgan, infratuzilmalar
shikastlangan va ko‘plab xojaliklarga
zarar yetgan. Bu esa ushbu hududda
muntazam ravishda monitoring olib
borish va sel xavfini baholash
zarurligini ko‘rsatadi. Ushbu
tadqiqotda asosiy ma’lumot manbai
sifatida Sentinel-1 sun’iy yo‘ldoshi
tomonidan taqdim etiladigan GRD
(Ground Range Detected)
mahsulotlaridan foydalanildi.
Sentinel-1 SAR tasvirlari VV va VH
qutblanishlarida (polarizatsiya)
olingan bo‘lib, ular Interferometric
Wide Swath (IW) rejimida mavjud.
Ushbu ma’lumotlarning aniqligi 10
metrni tashkil etadi va ular muntazam

ravishda 6-12 kun oraligida
yangilanib turadi.
Tahlil uchun 2024-yil 20-

apreldan 16-maygacha bo‘lgan davr
tanlab olindi. Ushbu davr ichida
seldan oldingi (pre-event) va seldan
keyingi (post-event) tasvirlar ajratib
olindi. Pre-event davr sifatida 2024-
yil 19-apreldan 4-maygacha bo‘lgan
tasvirlarning o‘rtachasi, post-event
davr sifatida esa 2024-yil 6-maydan
16-maygacha bo‘lgan tasvirlarning
o‘rtachasi ishlatildi. Shuningdek,
tadqiqot hududi shapefile shaklida
belgilab olinib, SAR tasvirlari ushbu
hudud bo‘yicha kesib olindi.

3. Metodologiya

Metodologiya  bir necha
bosqgichlardan iborat bo‘lib, har bir
bosqich natijaga bevosita ta’sir
ko‘rsatadi. Birinchidan, tadqiqot
hududi sifatida Surxondaryo viloyati
havza chegaralari shapefile
yordamida belgilandi va barcha
hisob-kitoblar shu hudud doirasida
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olib borildi. Ikkinchidan, Sentinel-1
sun’iy yo‘ldoshidan olingan SAR
tasvirlari tanlab olindi va ular VV
hamda VH qutblanish bo‘yicha
filtrlandi. Ushbu qadam sel hodisasini
yanada aniqroq kuzatish imkonini
berdi. Uchinchidan, seldan oldingi
davr (2024-yil 19-apreldan 4-
maygacha) va seldan keyingi davr
(2024-yil 6-maydan 16-maygacha)
uchun tasvirlar ajratildi. Har bir davr
uchun bir nechta tasvirlardan
foydalanilib, vaqtinchalik shovqinni
kamaytirish va natijani ishonchliroq
qgilish uchun o‘rtacha qiymatlar
hisoblandi. To‘rtinchidan, farqni
aniqlash (change detection) usuli
go‘llanilib, post-event tasvirdan pre-
event tasvir ayirildi. Ushbu amaliyot
natijasida suv to‘planishi tufayli radar
gaytishi  (backscatter) kamaygan
hududlar aniglanadi.

Matematik jihatdan bu jarayon
quyidagi formula orqali ifodalanadi:

AG = Opost — Opre

Bu yerda:

Ao — farq rasteri (dB),

Opost — Seldan keyingi

tasvirning radar qaytishi,

Opre — seldan oldingi

tasvirning radar qaytishi.

Beshinchidan, thresholding
(chegaraviy qiymat) yondashuvi
gollanildi. = Amaliy  tajribalarga

asoslanib, Ac<-5dB bo‘lgan piksellar
suv bilan qoplangan hudud sifatida
belgilandi. Bu jarayonni matematik

formula ko‘rinishida quyidagicha
yozish mumkin:
(1, Ao(xy) <-5
W y) = {O, Ao(x,y) = —5
Bu yerda
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(x,y)— suv maskasi funksiyasi,
1 suv ostida golgan, o esa suv ostida
golmagan pikselni bildiradi.

Oltinchidan, natijalar
vizualizatsiya qilindi. Pre-event va
post-event tasvirlar radar qaytishi
bo‘yicha ko‘rsatildi, farq rasteri esa
rangli palitra (ko’k—oq—qizil)
yordamida tasvirlandi. Suv bosgan
hududlar alohida maska ko‘rinishida
ko‘rsatildi. Shuningdek, tasvirlardan
false color composite yaratilgan
bo‘lib, bunda VV, VH va VV kanallari
qizil, yashil va ko‘’k ranglarda aks
ettirildi.

Yettinchidan, barcha natijalar
GeoTIFF formatida eksport qilinib,
GIS dasturlarida keyingi tahlil va
xaritalash ishlari uchun tayyorlandi.
Bu yondashuv tadgiqotning nafaqat
ilmiy, balki amaliy ahamiyatini ham
oshirdi.

4. Natijalar va muhokama

Tadqgiqot  natijalari  shuni
ko‘rsatdiki, Surxondaryo havzasida
seldan keyin ayrim hududlarda radar
qaytish qiymatlari keskin kamaygan.
Bu holat suv to‘planishi tufayli
yuzaning silliglashganini anglatadi,
chunki suv sathi radar to‘lqginlarini
deyarli qaytarmaydi va natijada
backscatter qiymati pasayadi. Farq
rasteri (Ao) yordamida suv bosgan
hududlar boshqga yer turlaridan aniq
ajralib chiqdi. Thresholding metodida
Ao<-5dB deb belgilangan chegaraviy
giymat asosida suvli hududlar
maskasi hosil qilindi. Ushbu maska
daryo bo‘ylari, pastqam joylar va
relyefi o‘zgargan hududlarda suv
to‘planishini aniq ko‘rsatdi hamda sel
oqgibatlarini baholashda qulay vosita
bo‘lib xizmat qildi.
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1-rasm.SAR suratlari yordamida suv bosgan hududni aniqglash
A) Surrxondaryo daryosi B) Janubiy surxon suv ombori

Pre-event va post-event
tasvirlarning false color
kompozitsiyalari orqali ham

o‘zgarishlar vizual ravishda yaqqol
korindi. Seldan oldin vegetatsiya
bilan qoplangan maydonlar yashil
tusda aks etgan bo‘lsa, seldan keyin
ularning katta qismi suv ostida qolib,
tasvirlarda to‘q  ko'’k ranglarda

namoyon bo‘ldi. Bu yondashuv SAR
ma’lumotlarini nafagat matematik,
balki vizual jihatdan ham tahlil qilish
imkoniyatini beradi. Bundan
tashqari, radar tasvirlari ob-havo
sharoitidan mustaqil bo‘lgani uchun
bulutli davrda ham aniq natijalar
olingan. Shu bois SAR texnologiyasi
O‘zbekiston sharoitida amaliy
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jihatdan juda foydali ekanligi yana bir
bor tasdiglandi(1-rasm).

Olingan  natijalar  xalqaro
tajribalar bilan hamohang bo‘ldi.
Masalan, Pham-Duc va

hammualliflari [6] Mekong deltasi
bo‘yicha olib borgan tadqiqotlarida
thresholding metodidan foydalanib
suv bosgan maydonlarni aniqlashgan.
Rahman va boshqalar [13] Hindiston
hududida shunga o‘xshash metodni
gollash orgali 9o foizdan ortiq
aniqlikka erishilgan. Bu
o‘xshashliklar Surxondaryo viloyatida
olingan natijalar global miqyosda
tasdiglangan yondashuvlar bilan mos
kelishini ko‘rsatadi. Umuman
olganda, Sentinel-1 SAR ma’lumotlari
asosida yaratilgan suv maskalari
tezkor monitoring, xavfli hududlarni
belgilash, zarar ko‘lamini baholash va
kelgusida  barqaror  rivojlanish
strategiyalarini  ishlab  chiqishda
asosly manba sifatida qo‘llanishi
mumKkin.

6. Cheklovlar

Ushbu tadqgiqotda Sentinel-1
SAR ma’lumotlari asosida sel
hodisalarini  aniqlash  samarali
natijalar bergan bo‘lsa-da, bir qator
cheklovlar mavjud. Birinchidan, SAR
tasvirlari har doim ham sel ogimlarini
toliq va aniq gqayd etmaydi. Radar
gaytish qiymatlaridagi o‘zgarishlar
nafagat suv bosgan maydonlarga,
balki boshqa tabiiy jarayonlar -
masalan, vegetatsiya namligi
o‘zgarishi, tuproq namligi yoki inson
faoliyati natijasida yuzaga kelgan
o‘zgarishlarga ham bogliq bo‘lishi
mumkin. Bu esa sel oqibatida suv
bosgan hududlarni boshqa
o‘zgarishlardan ajratib ko‘rsatishni
giyinlashtiradi.SAR suratlari ba’zan
tolig hududni qamrab olmaydi yoki
ma’lumotlar yig‘ilishida vaqt bo‘yicha
uzilishlar bo‘lishi mumkin. Bu esa sel
hodisasining haqiqiy = maydonini
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aniqlashda cheklov  tug‘diradi.
Uchinchidan, SAR  tasvirlarida
ishlatiladigan kanallarda (VV, VH)
ayrim hollarda ma’lumot sifati past
bo‘lishi yoki shovqginlar (speckle
noise) kuzatilishi mumkin. Bu
shovqinlarni filtrlash zarur, biroq ular
natijaga ta’sir etishi ehtimoli bor.
Shuningdek, thresholding
metodida belgilangan chegaraviy
giymat (-5dB) barcha hududlarda
ham universal natija bermasligi
mumkin. Ayrim joylarda suv bosgan
hududlarda ham radar qaytishi yuqori
bolib qolishi yoki aksincha, suv
bo‘lmagan joylar ham suv maskasiga
tushib qolishi mumkin. Shu sababli
kelgusidagi  tadqgiqotlarda  turli
kanallarning kombinatsiyasi, vaqt
qatori  tahlili va  qo‘shimcha
yordamchi ma’lumotlar (masalan,
DEM, meteorologik ma’lumotlar)
integratsiya qilinishi zarur.

5. Xulosa

Tadqgiqot natijalari Sentinel-1
SAR ma’lumotlarining sel
monitoringida samarali ekanligini
tasdiqladi. Change detection va
thresholding usullari yordamida suv
bosgan hududlar aniq ajratildi va bu
metodologiya gisqa vaqt ichida tezkor
natijalar olish imkonini berdi. Radar
ma’lumotlaridan foydalanishning eng
katta afzalligi shundaki, ular bulutli
ob-havo va tun sharoitida ham
ishonchli natijalar beradi. Bu esa
favqulodda  vaziyatlarda  tezkor
monitoring uchun juda muhim omil
hisoblanadi.

Shu bilan birga, tadqiqot bir
qgator cheklovlarga ham ega. SAR
suratlari har doim ham sel ogimlarini
aniq qayd etmaydi va radar
qaytishidagi o‘zgarishlar ba’zan suv
bosgan hududlardan tashqari boshqa
jarayonlar — masalan, tuproq yoki
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vegetatsiya namligi  o‘zgarishlari
natijasida ham yuzaga kelishi
mumkin. Bundan tashqari, Sentinel-1
ma’lumotlari ayrim hollarda hududni
toliq qgamrab olmaydi yoki vaqt
bo‘yicha uzilishlar kuzatiladi.
Kanallarda (VV, VH) shovqin (speckle
noise) mavjudligi ham natijalarga
ta’sir etishi ehtimoli bor.
Thresholding metodida tanlangan
chegaraviy qiymat ham barcha
hududlarda universal bo‘lmasligi
mumkin. Shu sababli SAR
ma’lumotlari relyefi tekis bo‘lgan
hududlarda va katta suv havzalari
mavjud joylarda  aniqroq va
samaraliroq natijalar beradi.

Umuman olganda, SAR
ma’lumotlari asosida sel hodisalarini
aniglash  O‘zbekiston  sharoitida
samarali yechim bo‘lib, natijalar
favqulodda vaziyatlarda qaror qabul
qilish va xavfli hududlarni belgilashda
katta yordam beradi. Biroq kelgusida
natijjalarning  aniqligini  oshirish
uchun qo‘shimcha ma’lumotlar —
ragamli relyef modeli (DEM),
yog‘ingarchilik  ko‘rsatkichlari va
gidrologik modellarni integratsiya
qilish zarur. Shuningdek, turli vaqt
qatori tahlillari va mashinaviy
o‘rganish usullarini qgo‘llash
natijalarni yanada ishonchli qiladi.
Shunday qilib, ushbu tadqiqot ilmiy
va amaliy jihatdan muhim bo‘lishi
bilan birga, kelajakdagi izlanishlar
uchun ham mustahkam poydevor
yaratadi.
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GOOGLE EARTH ENGINE ONLINE PLATFORMASI YORDAMIDA
NDVI DAVRIY MA’LUMOTLARINI VIZUALIZATSIYA QILISH
(MUYNAK TUMANI MISOLIDA)

Oralbaev Bakhitjan - “TIQXMMI " Milliy Tadgigot Universiteti
Muxtorov Uzbekxon., “TIQXMMI” Milliy Tadgiqot Universiteti,
Sabirova Ziynura., Berdog nomidagi Qoragalpoq Davlat universiteti,
Utepova Gumisay., Berdog nomidagi Qoragalpoq Davlat universiteti,

Annotatsiya. Ushbu ishda

Google Earth Engine onlayn
platformasi yordamida
O‘zbekistonning  Qoraqalpog‘iston
Respublikasiga qarashli Muynak
tumanining vegetatsion
o‘zgarishlarini aniqlash maqgsadida
NDVI (Normalized Difference
Vegetation Index) davriy
ma’lumotlari  tahlil qilindi va

vizualizatsiya qilindi. NDVI — bu
vegetatsiya holatini baholash uchun

ishlatiladigan eng samarali
indekslardan  biridir. Tadqiqotda
2018—-2023 yillar oralig‘idagi

Sentinel-2 sun’iy yo‘ldosh tasvirlari
asosida o‘rtacha NDVI qiymatlari
hisoblab chiqildi. Google Earth
Engine yordamida hudud bo‘yicha

NDVI  qiymatlarining  o‘zgarishi
interaktiv xaritalar va grafiklar
korinishida  tasvirlandi. = Analiz

natijalariga ko‘ra, Muynak tumanida
so‘nggi yillarda vegetatsiya holatida
ma’lum  darajadagi  o‘zgarishlar
kuzatilgan bo‘lib, bu holat hududdagi
ekologik sharoitlar, aynigsa Orol

dengizi inqirozi bilan  bogliq
muammolar ta’sirida bo‘lishi
mumkin. Ushbu loyiha natijalari GAT
va masofadan zondlash
texnologiyalarining ekologik
monitoringdagi muhim rolini
namoyish etadi hamda rejalashtirish
va muhofaza choralari uchun muhim
asos bo‘lib xizmat qiladi.

Kalit so‘zlar: NDVI indeksi,
NIR, RED, kosmik surat,
modifikatsiya, vegetatsiya
ko’rsatkichlari, Google Earth Engine,
davriy kosmik surat ma’lumotlari,
Sentinel-2.

AHHOTamusA. B janHo# pabote
¢ HCII0JIb30BAaHUEM OHJIAUH-
wiatdopmbl  Google Earth Engine
MIPOBEIEH aHAJIU3 W BU3YyaIU3aIUA

TUHAMUKHU U3MEeHEeHU N
pactuTeabHOCTH B  MyHHaKCKOM
paiioHe Pecry6sinku

Kapakanmakcran, Y36ekucrtad. [l
ATOTO MPUMEHSIJIUCH TTEPUOTUUECKIE
JTaHHbIEe NDVI (Normalized
Difference Vegetation Index),
ABJIAIOIIErocs OZHUM H3 HauboJiee
5 EKTUBHBIX UHIEKCOB JIJ1 OIeHKU
COCTOSIHUSI ~ PACTHUTEJbHOCTH. B
HCC/IeIOBAHUN  OBLJIM  PACCUUTAHBI
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cpenuue 3HadyeHusaA NDVI Ha ocHOBe
CIIyTHUKOBBIX CHUMKOB Sentinel-2 3a
nepuoj;, 2018—2023 rr. C mNOMOIIbIO
Google Earth Engine wusmenenus
sHaueHui NDVI no Teppuropun
IIpe/iCTaBJIEHbI B BHJIE
WHTEPAKTUBHBIX KapT U TPadUKOB.
CorstacHO pe3yJjbTaTaM aHa/IM3a, B
nocjaeiHie TOABI B MyWHaKCKOM

parioHe HaOJIIOIaI0TCA
orpejieJIEHHbIE U3MEHEeHUu
COCTOSIHHSI ~ PACTUTEJIbHOCTH, YTO
MOKET OBITH CBA3aHO c
SKOJIOTUYECKUMHU YCJIOBUSIMH

pPEeruoHa, B YaCTHOCTH C ITpobIeMaMu,
BBI3BAaHHBIMU KPU3UCOM APaIbCKOTO
Mopsi. IlosydeHHBIE  pPe3yJIbTaThI
JEMOHCTPUPYIOT  BaKHYI  pOJIb
texHosiorun JI33 u THUC B
9KOJIOTUYECKOM MOHUTOPHUHTE, a
TaK)Ke CJIy:KaT 3HAa4YMMON OCHOBOM
JUIs TUTAHUPOBAHUS U MEP 110 OXpaHe
OKPY>KaIoIeH cpesbl.

KiaroueBbie ciioBa: HHJEKC
NDVI, NIR, RED, croyTHUKOBBIHI
CHUMOK, MOoAu(UKAIIS, TOKA3aTeT!
pacrurenpHOCTH,  Google  Earth
Engine, IepuoindecKue
CIIyTHUKOBBIE JJaHHbIE, Sentinel-2.

Abstract. This study analyzes
and visualizes vegetation changes in
Muynak district of the Republic of
Karakalpakstan, Uzbekistan, using
the Google Earth Engine online
platform. Periodic NDVI (Normalized
Difference Vegetation Index) data,
one of the most effective indices for
assessing vegetation condition, were
employed. Average NDVI values were
calculated based on Sentinel-2
satellite images for the period 2018—
2023. With the help of Google Earth
Engine, NDVI variations across the
area were represented through
interactive maps and graphs. The
analysis results indicate certain
changes in vegetation conditions in
Muynak district in recent years, which
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may be influenced by ecological
factors of the region, particularly
issues related to the Aral Sea crisis.
The findings highlight the crucial role
of remote sensing and GIS
technologies in ecological monitoring
and provide an important basis for
planning and conservation measures.

Keywords: NDVI index, NIR,
RED, satellite imagery, modification,
vegetation indicators, Google Earth
Engine, time-series satellite data,
Sentinel-2.

Kirish

Orol va Orol bo’yi mintagasida

bo’layotgan cho’llanish  hodisasi
dunyo XaJKJjiapu tajribasida
haligacha kuzatilmagan
hodisalardan  biri  bo’ldi. Bu
cho’llanish va ekologik
muammoning miqdor va sifat
jixatidan baxolashda ancha

giyinchiliklarga duch kelinmoqda.
Tuzlarning yer yuziga yog ilishi 6y
epaapzga paxtaning hosildorligi 5-15

foiz, sholinmku esa 3-6 foizga
pasayib  ketdi. Orol bo’yida
yog ayotgan chang-tuz

zarrachalarning umumiy miqdori
o’rtacha 52 kg ni tashkil etib, tuproq
holati  yomonlashuvini  asosiy
sababchialridan biri bo’lib qoldi.
Qoraqalpog ‘iston respublikasining
sug oriladigan maydonlari chang-
tuz fraksiyalari 250 kg dan, Chimboy
tumanida 500 tonnagacha boradi.
Sho‘rlangan qum-to’zonlari yiliga
Orol boyidagi 15 mingga yaqin
yaylovlarni egallab bormoqda. G’o‘za
uchun ajratilgan maydonlar kasallik
go’zg " atuvchi zararkunandalar bilan

zararlangan. Qishloq xo’jalik
mahsulotlarning hosili  pasayib
ketmoqda.

Amudaryoning yuqori

ogimidagi hududlarida meliorativ
holati yomonlashishi (Surxandaryo,
Qashqadaryo, Buxoro, Samarqand)
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II kategoriyadagi yerlarning
ko’payishiga olib kelmoqda.
Amudaryoning o’rta ogimiga
joylashgan Turkmanistonning suv
x0’jalik  tumanlarida murakkab
meliorativ holat kelib chigmoqda.
Amudaryo va Sirdaryoning quyi
ogimlarida ko’pchilik maydonlar
gonigarsiz meliorativ aholi bilan III
va IV kategoriyaga mansub yerlar
hisoblanadi. Sho’rlangan, kuchli
sho’rlangan maydonlar 35-70 foizni
tashkil etadi. Tuproglarning
sho’rlanishi hisobiga qishloq xo’jalik
mabhsulotlari hosili O’zbekistonda 30
foiz, Turkmanistonda 40 foiz,
Qozog isotnda 30-33 foiz,
Tojikistonda 19 foiz, Qirg izistonda
20 foizga pasayib ketdi.
Markaziy = Osiyoda
yillarda yalpi paxta

keyingi
hosilining
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o’simliklar zaxirasi kamayib
siyraklashib bormoqda.
Yaylovlarning gisqarishi va
hosildorlikning pasayishi chorva

mollariga o’z ta’sirini ko’rsatmoqda.

Orol dengizining qurigan katta
maydonlaridagi ekologik holatini,
fauna va florasini, o’simliklar
tarqalish tendentsiyalarini kuzatish
hamda tegishli choralar belgilash

uchun jismoniy va moliyaviy
qiyinchiliklar yetarli darajada ilmiy
tadqiqotlar olib borishda

muammolarni keltirib chigarmoqda.
Shu bois ham yuqori sifatga ega

kosmik  suratlar va ularning
giymatlarini hisoblashga asoslangan
tadqiqot usullari orqali katta

maydonlarni kuzatish, o‘rganish va
monitoring qilish imkonini beradi.
Ushbu maqgsadda Google Earth

ko’payishi sezilmayapti. O’simliklar Engine  platformasida  kosmik
qatlamining o’zgarishi bilan umumiy suratlardan  foydalangan  holda
yem-xashak zaxirasi 1200 dan NDVI ning davriy tasvirlari
500000 tonnagacha  kamaydi. ma’lumotlarini vizualizatsiya qilish
Boshoqli o’tlogzorlardan yil 3 orqali tadqiqot usulini o’rganamiz.
martaga qisqarmoqda. Dorivor

Study_area

(Karakalpakistan)

Uzbekistan

1em =50 km

0 550000000 000 22 000 000 Centimeters

108



109

1-rasm. Tadgigot maydoni

Metadologiya

NDVI (Normalized Difference
Vegetation Index) -
normallashtirilgan nisbiy o’simlik
indeksi - fotosintetik faol biomassa
miqdorining oddiy miqdoriy
ko’rsatkichidir (odatda vegetatsiya
indeksi deb ataladi). Ofsimlik
goplamining miqdoriy
ko‘rsatkichlaridan foydalangan
holda turli muammolarni hal qilish
va bartaraf etish uchun eng keng
tarqalgan va ishlatiladigan
indekslardan biri. Uni aniglash va
piksel qiymatlarini aniqlash rastr
giymatlarini kalkulyatsiyalash orqali
topiladi. Uni qgiymatini hisoblash
quyidagi formula bo‘yicha bajariladi:

NIE - REI

NIR + RED

Bu yerda: NIR — spektrning
yaqin infraqizil mintaqasida aks
etishi

RED - spektrning qizil
mintagasida aks etishi Ushbu
formulaga ko’ra, tasvirning ma’lum
bir nuqtasida o’simliklarning zichligi
(NDVI) qizil va infraqizil diapazonda

NIV =

Uchsay. Tokmak

My#Hak

aks ettirilgan yorug lik intensivligi
farqiga teng bo’lib, wularning
intensivligi yig “indisiga bo’linadi.

Bilamizki, Google Earth Engine
(GEE) da Imagecollection orqali
ma’lumotlar  to’plamini  yuklab
olamiz.

2-rasm. Tadqiqot obyektimdagi

var s2 =
ee.ImageCollection("CO
PERNICUS/S2");
Olingan ma’umotlardan
o’zimizga kerak bolgan joyning
koordinatalarini kirgizamiz, GEE da
suratlar soni kop bolgan bois
tadqiqot maydoni kichikroq bo’lishi
aniq. Sababi, Ma'lumotlar 1000000
tadan oshmasligi kerak.
var geometry =
ee.Geometry.Polygon([[
[59.116996,
43.613452],
[59.118979,
43.6524971,
[59.179271,
43.634987.],
[59.182048,

43.611155]

Mo‘ynoq
>
Taldyk EZ
KapakonTbik aldyk %,
Karakoltyk 2 Akkala
X
Warbipnbik D
Shagyrlyk MNopnaray

Porlatau
Llere

Shege
Akdar'ya
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2-rasm. Muynak tumanidagi qishloq xo’jaligiga ixtisoslashgan yer maydoni.

Xaritani qatlamga qo’shamiz va
Mapcenter buyrug’i orqali tadqgiqot
maydonini ortaga op kelamiz.

Map.addLayer(geometry
, {color: 'red'},
"ThaneCreek")
Map.centerObject(geom
etry)

Ko’p tarmoqli RGB (Red,
Green, Blue) tasvir vizualizatsiya
parametrlarini o’rnatamiz.

var rgbVis = {min: 0.0,
max: 3000, bands: ['B4/,
'B3', 'B2']};

Ma’lumotlar toplamini
filterlaymiz, yani Bizga kerak bo‘lgan
vaqt oraligi, Bulutlilik darajasi
chegarasiga qarab.

var filtered = s2

filter(ee.Filter.date('201
8-01-01', '2023-03-01"))

filter(ee.Filter.1t('CLOU
DY PIXEL_PERCENTA
GE/, 30))

filter(ee.Filter.bounds(g
eometry))

Cloud Mask funktsiyasini
kirgizamiz. Bu funktsiya bizga S2
bulut ehtimoli ma’lumotlar
to’plamidan aniglanadi va soyalar
past aks ettiruvchi yaqin infraqizil
(NIR) piksellar  bilan  bulut
proyektsiyasining kesishishi orqali
aniqglanadi.

function
maskS2clouds(image) {
var qa =
image.select('QA60")
var cloudBitMask = 1
<< 10;
var cirrusBitMask = 1
<< 115

var mask =
qa.bitwiseAnd(cloudBit
Mask).eq(0).and(

qa.bitwiseAnd(cirrusBit
Mask).eq(0))
return
image.updateMask(mask
)//.divide(10000)
.select("B.*")

.copyProperties(image,
["system:time_ start"])
¥

var filtered =

filtered.map(maskS2clou
ds)

NDVI funktsiyasini kiritamiz.

function
addNDVI(image) {
var ndvi =
image.normalizedDiffere
nce(['BS’,
'B4']).rename('ndvi');
return
image.addBands(ndvi);
}
Funktsiyani to'plam bo'yicha
xaritalash funktsiyasi quyidagicha.

var withNdvi =
filtered.map(addNDVI);

Diagramma ko'rsatish, Vaqt
seriyali diagrammani ko'rsatish va
Reduktor -> o07-Reduktor larni
ekranga chiqaruvchi buyruglarni
yozamiz.

var chart =

ui.Chart.image.series({
imageCollection:

withNdvi.select('ndvi'),
region: geometry,
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reducer:
ee.Reducer.mean(),
scale: 20
}).setOptions({
lineWidth: 1,
title: 'NDVI Time
Series',
interpolateNulls:
true,
vAxis: {title: ' NDVI'},
hAxis: {title: ",
format: 'YYYY-MMM'}

)
print(chart);
Natijalar

Bu natija shuni ko’rsatadiki,
2018- yili NDVI ko’rsatkichi eng
baland bo’lgan va keyingi yillari Orol

NDVI Time Series
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dengizi qurishi yildan yilga kuchayib
borishi natijasida NDVI ko’rsatkishi
ham yildan yilga tushib ketgan. Agar
shu holat o’zgarmasa Orol bo’yi
mintagasi  ekologik muammosi
yildan yilga kuchayib o’simlik
tarqalish tendentsiyasi, fauna va
florasiga katta zarar yetishi mumkin.
Tub aholi yashash darajasi kelajakda
juda og’ir ahvolga keladi. Hozirgi
kunda ham Orol bo’yi mintagasida
ahvol ancha yomon bundan yomoni
bo’lishini tasavvur qilish qiyin.
Sababi, Orol bo’yi mintagasida hosil
olish bu yoqda tursin ichimlik suvi
muammo bolgan hududlar ancha
ko’p.

2021-Jar

3-rasm. Joriy amaliyotimiz natijasi

Songi yillarda mamlakatimiz
Orol dengizi qurigan maydonlarida
suvga chidamli o’simliklar ekishni
odatga aylantirgan. Keyingi yillarda
menimcha ushbu ishlarning natijasi

ko'rina boshlaydi. Biz esa, suvga
chidamli o’simliklarning turlarini
ko’paytirish va fauna va florasini
ko’tarish kerak.
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4-rasm. Google Earth Engine online platformasida tadqiqot obiektimdagi NDVI
tasviri.

Bu Google Earth Engine da
2022-yildan 2023-yilgacha Sentinel-
2 dan olingan fazoviy suwratlardan

qgilingan analiz tasvir. Ushbu
maydon qishloq xo%jaligi uchun
deyarli yarogsiz holatga kelib
golgan.

Shu usuldan foydalanib, Katta
maydonlarni  holatini  aniqlab

tegishli taklif va tavsiya berishimiz
mumKin.
Xulosa

Tadqiqot natijalari shuni
ko‘rsatdiki, zamonaviy texnologiyalar,
xususan  Google Earth Engine
platformasi va NDVI indeksidan
foydalanish orqali katta hududlarning
ekologik holatini masofadan turib
aniqlash, ham miqdoriy, ham sifat
jihatdan baholash imkoniyati mavjud.
Bu yondashuv aynigsa Orol dengizi

qurigan hududlar kabi ekologik
inqiroz mintaqalarida  o‘simlik
goplamining o‘zgarishini kuzatishda
nihoyatda foydalidir.

NDVI davriy ma’lumotlarini
vizualizatsiya qilish boshqa spektral
ko‘rsatkichlar bilan solishtirganda
oson sharhlanadi va aniqroq ekologik

tahlil imkonini beradi. Ushbu
uslubning qulayligi va tezkorligi
tufayli u ekologik monitoring,
resurslarni boshqarish va hududiy
rejalashtirishda keng qo‘llanilmoqda.
Shu boisdan, bunday
texnologiyalarning amaliyotda joriy
etilishi atrof-muhitni muhofaza qilish
va barqaror rivojlanish
strategiyalarini  ishlab  chiqishda
muhim ahamiyat kasb etadi.
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QASHQADARYO VOHASI AGROLANDSHAFTLARIDA
CHO‘LLANISH JARAYONLARINING GAT TEXNOLOGIYALARI
ASOSIDA TADQIQ ETISH

Xushmurodov Farrrux Mirzomurodovich -

universiteti g.f.f.d, dotsent

Qarshi davlat

Axmedova O‘g‘iloy - Qarshi davlat universiteti magistrant

Annotatsiya: Magqolada
Qashqadaryo vohasining tabiiy
gegrafik xususiyatlari, iqlimi, relyefi,
ichk suvlari, tuproq va o simlik
goplamlarining agrolandshaftlar
shakllanishidagi o "rni hamda qishloq
xo4alik magsadlarida, GAT
texnologiyalari asosida
landshaftlarining tabiiy salohiyatini
baholash va cho’llanish jarayonini
o‘rganish muhim amaliy ahamiyatga
ega  ekanligi  bayon  etilgan.
Qashqgadaryo vohasi sug‘oriladigan
yerlaridan foydalanishni, yer fondi
turlari qishloq xo0 “jalikda
foydalanilishi yoritilgan. Maqolada
voha qishloq xo “jaligini rivojlantirish
magsadida hududlarda
shakllanadigan agrolandshaftlarida

tabily = resurslardan  foydalanish
samarasini oshirish, cho’llanishga
qarshi kurashish va boshqa shu kabi
tadbirlari bayon etilgan.

Kalit so‘zlar:
agrolandshaft,sug’orma dehqonchilik
, qishloq xo “jaligi, agroiglim resursi,
GAT, MZM, ArcGIS, -cho‘llanish,
sho’rlanish, erroziya, iqlim.

AHHOTAIINA: B cTaThe
paccMaTpUBAIOTCA NIPUPOJHO-
reorpaduueckue 0CcOOEHHOCTH
KamkamappuHCKOM o0a3uca, B TOM
YucIie ee KJIMMaAT, penbed,
BHYTPEHHHE BOJHbIE MCTOUYHUKHU,
pOJIb IMOYBEHHO-PACTUTETbHBIX
dopmarnuii B pa3BUTHUU

arposnanamagTos. IloguepkuBaercs
IpaKkTH4YecKasi 3HAUYUMOCTb OII€HKH
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MIPUPOTHOM MIPUTOAHOCTHU
JaHAMA(TOB U U3yYEeHUS IIPOIEeCCOB
¢dopmupoBanusa U Tpanchopmalnuu ¢
HCIOJIb30BAaHUEM
reonHQOPMAITUOHHBIX  TEXHOJIOTHUU
(TUC) mia CceabCKOXO3AMCTBEHHBIX
neseil. B cratbe Takike IOKa3aHO
HCI0JIb30BaHUE OPOIIIAEMBIX 3eMeJlb
B KamkagappuHckod oasuca u
BBI/IEJIEHBI pa3IudyHbIE BU/IbI
3€MeJIbHBIX (POH/IOB, HUCIIOJIb3yeMbIX
B CeJIbCKOM X03siicTBe. Kpome Toro, B
cTarbe U3JI0KEHBI MeEDPHI,
HallpaBJieHHblE HaA  IIOBBIIIIEHUE
addeKTUBHOCTHU HCII0JIb30BaHUA
MIPUPOJTHBIX pecypcoB B
arposanjmadTrax, CO37JaHHBIX B
peruoHax /i COAEUCTBUA PA3BUTUIO
CEJIbCKOTO  XO3sAWCTBa, OOpPBOBI C
OIyCTHIHUBAaHUEM U peaju3alluu
COOTBETCTBYIOIINX WHUIMATUB IJIA
MOBBIIEHUA 3(PPEKTUBHOCTU.

KiaroueBbie cJaoBa:
arposasamadTt, opoIIIaeMoe
3eMJIefieNIe, CeJIbCKOEe XO3SAUCTBO,

arpokyiuMatudyeckuui pecype, I'MC,
M3, ArcGIS, omnycTeIHUBaHUE,
3acoJIeHne, 9pO3usl, KIIUMar.
Abstract: The article discusses
the natural geographical features of
the Kashkadarya oasis, including its
climate, relief, internal water sources,
and the role of soil and plant
formations in the development of
agrolandscapes. It emphasizes the
practical significance of evaluating
the natural suitability of landscapes

and studying the processes of
formation and transformation using
Geographic Information

Technologies (GIS) for agricultural
purposes. The article also illustrates
the use of irrigated lands in the
Kashkadarya oasis and highlights
various types of land funds utilized in
agriculture. Furthermore, it outlines
measures aimed at increasing the
efficiency of natural resource
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utilization in agrolandscapes
developed in the regions to promote
agricultural development, combat
desertification, and  implement
related initiatives for enhanced
effectiveness.

Keywords:  agrolandscape,
irrigated agriculture, agriculture,
agroclimatic resource, GAT, RSM,
ArcGIS, desertification, salinity,
erosion, climate.

Kirish. Hozirgi zamon
talabidan  kelib chiqgan holda
iglimning global o‘zgarishi,
kompyuter va GAT-texnologiyasining
rivojlanishi agrolandshaftlarni
klasterlashda  ahamiyatga molik
masaladir. Bugungi kunda
kompyuterlar yordamida raqamli
ma’lumotlarni turli uslubda qayta
ishlash, tasniflash, kodlash va boshqa
ma’lumotlar bilan tagqoslash
imkoniyatlari yuzaga keldi. Bu
tadqiqotlar agrolandshaftdagi salbiy
jarayonlarning rivojlanishini
aniqglash, bashorat qilish va zarur
bollganda wularni yanada sig‘imli
hamda ekologik barqaror
agroekotizimlarni yaratishga
moslashtirish imkonini beradi. Bu esa
yurtimizda qishloq xojalik
ekinlaridan yuqori hosil olishda,
hosildorlik miqdorini bashoratlashda
muhim ahamiyatga ega.

Qashqgadaryo vohasi
hududining agrolandshaftlarida
cho‘llanish jarayonini kartografik
asarlarini  yaratishda  geografik
axborot tizimlari (GAT) va masofadan
zondlash materiallaridan (MZM)
foydalanish masalalariga ahamiyat
qaratiladi. Barcha mavzudagi karta va
planlarni yaratish, yangilash hamda
ular asosida turli izlanishlarni olib
borishda ~ GAT  texnologiyalari,
masofadan zondlash  materiallari
muhim ahamiyat kasb etadi.
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Masofadan zondlash
meteriallaridan foydalanish voha
hududining agrolandshaftlarida

cho‘llanish jarayonini oldini olish
hamda turli analitik, matematik,
kartografik, fotogrammetrik
tahlillarni o‘tkazishda qo‘l keladi.
Olib borilgan tadqgiqotlar natijasi
shuni ko‘rsatdiki, agrolandshaftlarni
monitoring  qilish va  ularni
dinamikasini baholashda eng
samarali  usullardan  bir  bu-
kartografik tahlil hisoblanadi.
Zamonaviy kartografik tadqiqotlar
ragamli texnologiyalar va web
kartalar bilan amalga oshiriladi. GAT
texnologiyalri asosida Yer yuzidagi

o‘zgarishlarni  monitoring  qilish
baholash va kartografik
modellashtirish hamda  samarali

foydalanish bo‘yicha takliflar ishlab
chiqish imkonini beradi.

Ishning magqgsad va vazifalari.
Mavzuni o‘rganishda muhim ilmiy
yondoshuv va tamoyillardan
ekologik-landshaft tamoyili, tizimli
kompleks yondashuv tadqiqotning
asosini  tashkil etib, landshaft
indikatsiya, bunda  aerokosmik,
kartografik, paleogeografik,
geografik-taqqoslash, statistik,
geoinformatsion modellashtirish
(GAT modellashtirish) va boshqa
usullardan foydalanish asosiy
natijaga erishish imkonini beradi.
Arid zonalarda cho‘llanish
jarayonlarni keng ko‘lamda tadqiq
etish bilan bir qatorda cho‘lshunos
olimlar bu muammoning nazariy va
amaliy masalalarini ishlab
chigishgan. Xalqaro ahamiyatga ega
bo‘lgan bunday dolzarb geoekologik
muammoga A.G.Boboyev (1986,
1990, 2000), A.P.Petrov (1972),
1.S.Zonn (1981, 1984), N.T.Nechayeva
(1978), N.S.Orlovskiy (1981),
G.F.Radchenko (1983), A.A.Rafiqov
(1988), V.M.Chupaxin (1990),
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A.A.Abdulqosimov, S.B.Abbasov
(1977-2010), L.A.Alibekov (1997-
2010), I.Q.Nazarov (1997-2010),
F.M.Xushmurodov(2015-2023) va
boshqgalarni ilmiy magqolalari,
monografiyalari bag‘ishlangan.

Asosiy qism. Dunyoning barcha
mamlakatlarida, @ shu  jumladan
O‘zbekistonda ham tan olingan va
amalga  oshirilayotgan  barqaror
rivojlanish ~ konsepsiyasi  tabiat,
igtisodiyot va ijtimoiy sohalarning
teng huqugliligiga asoslanadi. Barcha
hududlarda, jumladan Qashqadaryo
vohasida ham tabiat resurslaridan
oqilona foydalanish, ularni muhofaza
qgilish, hamda mavjud -ekologik
muammolarning yechimini topish,
bargaror rivojlanishning asosidir. Shu
nuqtaiy nazardan tabiatdan
foydalanish va uni muhofaza qilish
barqaror rivojlanishning muhim
vositasi hisoblanadi.

Aynigsa  iqlim o‘zgarishi
sharoitida  hudud  aholisi  va
dehqonchilik faoliyatiga uzoq
o‘tmishdan beri xavf soladigan,
mohiyatan arid iqlim mintaqalariga
xos, ammo bugungi kunda butun
insoniyatning kelajak faoliyatiga
tahdid soluvchi suv tangisligi,
qurg‘oqchilik, cho’llanish masalasidir.

Cho’llanish jarayonlarini tadqiq
qilish mobaynida tanlangan tadqiqot
obyektining zarur ma’lumotlar bazasi

shakllangandan keyin
agrolandshaftlarni dinamik
o‘zgarishini va cho‘llashish jarayonini
baholash ma’lumotlarni

interpolyatsiya qilish asosida amalga
oshiriladi.

Shakllantirishda bu asosiy
texnologiya - GAT texnologiyalari
hamda MZM bilan bog‘lash zarurligi
aniglandi. GAT texnologiyalarini
geografiya, qishloq xo%aligi va atrof-
muhitni o‘rganish kabi ko‘plab
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fanlarda qo‘llanilgani kabi MZM ham
foydalaniladi [12].

Bunday sohalarni o‘rganish esa
qishloq xo%jaligini rivojlantirishning
asosiy omillaridan biri hisoblanadi.
Shu bois ham tadqiqot davomida bu
yo‘nalishlar bir biri bilan o‘zaro
boglab tadqiq qilish zarurligi
aniqlandi (1-rasm). Bu xaritalar oldin
go‘l mehnati bilan tuzilgan xozirgi
kunda (GAT) ning ArcGIS dasturidan
foydalaniladi yaniy bu dasturning
nima va nimalarga qodir,
sug‘oriladigan maydonlarni
meliorativ holatini monitoringini olib
borishda dasturning avzalliklari va
yangi qgirralari haqgida.

Zamonaviy kartalarni
shakllantirishda birinchi bosqichida
masofadan zondlash materiallaridan
foydalaniladi. Bunda dastavval MZM
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Photoshop dasturidan foydalangan
holda tuziladi [13]. Buning uchun
grafik dasturlarda tasvirlar kerakli

o‘lchamlarda kesib olinib
standartlashtirildi hamda kerakli
formatlarda saglandi. So‘ngra
fotosxema  topografik  asosning
masshtabiga qarab GAT Panorama
dasturida  Kklassifikator  asosida

topografik trapetsiya bilan boglandi
va transformatsiya qilinib rekreatsion
hududning ortofotoplani xosil gilindi.
Masofadan zondlash materiallarini
gayta ishlashda eng maqbul dastur
sifatida ArcGIS qgabul qilindi. Adobe
Photoshop grafik dasturda suratlar
gayta ishlangandan so‘ng ular ArcGIS
dasturiga yuklanadi. Bunda dastlab
dastur ishga tushirilada so‘ngra qayta

ishlangan suratlar yuklanadi.

ma’lumotlari  deshifrovka qilinib
joyning fotosxemasi Adobe
Agrolandshaftlarni tadqiq qilish
magsadida ma'lumotlarni to'plash
Topografik | Tuproq Iglim Gidrografik | Biologik
Relef Sho'rlanish | Vegetat§|ya ' Yer osti suvlari Flora
. davri ‘
Geomorfologiya Erroziya Harorat Yer usti suvlari Fauna
Bonitrovka Namlik

1-rasm. Qashqadaryo vohalari kartalarini shakllantirish sxemasi

Ushbu ma’lumotlar asosida
Qashqgadaryo vohasini sug‘oriladigan
maydonlarining 1 100 000

mashtabdagi
xaritasi tuzildi.

tuproq sho‘rlanishi
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2-rasm. Qashqadaryo vohasining tuproq sho’rlanishi
xaritalarini tayyorlashda Landsat-7 apparatida olingan
materiallardan foydalanildi

Masofadan zondlash
materiallarini gayta ishlashda eng
magqbul dastur sifatida ArcGIS qabul
qilindi. GAT dasturini ishlab chiqish,
boshgqarish, uning tezkor
ma’lumotlarni aniqglashdagi
qobiliyati, sug’oriladigan
maydonlarni  monitoringini  olib
borishda  dolzarbligi, yerlarning
texnik holatini tahlil qilish va zarur
xulosalar berish, joylardagi yerning
texnik holati to’grisida aniq axborot
berish GAT  bilan boglik holda
dasturdan olinadigan samaradorlik
meliorativ ish faoliyatidagi xozirgacha
bo’lgan (qol mehnati, meliorativ
xaritalarni qo‘lda ishlab chiqish,
olingan atribut ma’lumotlarni qo‘lda
hisob-kitoblarini ~ ishlab  chiqib
interpolyatsiya xaritalarini chizish
ishlari) joriy ishlarni yangi zamonaviy

texnologiyalar =~ asosida  maxsus
dasturlar ~ yordamida  subyektiv
xatolarsiz to’plangan ma’lumotlar

asosida obyektiv baholangan tahliliy
xujjatlar bilan ishlash imkoniyatini
beradi.

Sug‘oriladigan yerlar
Qashqadaryo vohasining deyarli
barcha landshaftlari uchun xos
bollsada, ularning eng katta

massivlari Qashqadaryo daryosining
o‘rta va quyi oqimlariga to‘g‘ri keladi.

Vohaning tog‘li hududida
sug‘oriladigan yerlar asosan katta-
kichik  daryolarning  vodiylarida

joylashgan. Sug‘oriladigan yerlarning
katta qismi Qarshi cho‘li doirasidagi
Koson, Nishon, Kasbi va boshqa
tumanlarga to‘gri keladi. Kasbi,
Mirishkor va Nishon tumanlarida
ekinzorlar sug‘oriladigan yerlarning
100%ini, Muborak tumanida
94,0%ini, Koson tumanida 85%ini
tashkil etadi. Sug‘orma dehqonchilik
gilinayotgan yerlarning asosiy tuproq
tiplarini bo‘z, taqir hamda bo‘z-
go‘ng‘ir tuproglar va ularning kichik
tiplari tashkil etadi. Bu tuprogqlar
ununmdorligiga ko‘ra bonitetning har
uchala (I, IT va III) sinfiga mansub.
Agrolandshaftlarda  sug‘orish
jarayonida tuproq hosil qiluvchi
jarayonlarning o‘zgarishi va yangi
tuproq turlarining vujudga kelishida
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namoyon bo‘ladi. Buning natijasida
hozirgi paytda cho‘l va bo‘z tuproqlar
mintaqalarining sug‘oriladigan
yerlarida agroirrigatsiya yotqiziglari
va madaniy voha tuproqlarining turli
xillari  hosil bo‘lgan. Birlamchi
tuproglar  o‘rnida  tuproqlarning
yangi-madaniy voha turlari hosil
boladi. Madaniy voha tuproqlari
uchun qalinroq chirindili qatlam,
tuproq profilida chirindi va umumiy
azotning tekis tagsimlanishi xosdir.
Sug‘oriladigan yerlarda tabiiy o‘simlik
goplami kuchli darajada o‘zgaradi.

F.M.Milkov (1984)
agrolandshaft taksonomik
birliklarining uygun tizimi
antropogen  faoliyat  natijasida

yaratilgan bo‘lib (sanoat, turar-joy
binolari va boshqgalar)ni tasniflashda
makrorelyef bo‘yicha 2 sinfga: tog‘ va
tekislikka ajratilgan. Bularda yana 4
ta kichik sinf - dala, bog‘, landshaft
bog‘dorchilik va o‘tlog-yaylov
ajratilgan. Joylarning dala
landshaftlari turlarini esa ekiladigan
dalalar, daryo oralaridagi suv sathi
baland bo‘lgan dalalar va yaylovlarga
ajratadi [7].

A.G.Isachenko (1973) yerlarni
turlashda quyidagilarga e’tibor berish
kerakligini ta’kidlaydi: a) yerlarni
qgishloqg xo‘jalik ishlab chiqarishi
nuqtai nazaridan turlash. Bunday
turlash  tabiiy turlashdan farq
qgilmaydi. Bunda asosiy turlash
belgilari bo‘lib, relf shakli, substrat,
tabiiy drenaji xisoblanadi; b) yerlarni
turlash fagat mintaqaviy asosda, yani

ma’lum zona yoki provinsiya
doirasida olib borilishi lozim; v)
yerlarni qishloq xoYjaligi
magsadlarida turlashda hali
o‘zlashtirilmagan  yerlarni  ham
xisobga olish lozim.

A.Abdulqosimov (1966)

morfologik va substrat belgilarga
garab Ofrta Osiyoda vodiy, cho’l,
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tekislik, tog° oldi va voha
landshaftlarini ajratgan. Voha
landshaftlari relyef asosida qayir,
qayir usti terrasasi, delta, tog’ oldi -
tekislik - tog‘ oraligf tekisliklaridagi
vohalar, substart asosida gilli,
sho‘rxok, toshli cho‘llardagi vohalar
ajratilgan.

Agrolandshaftlardan
foydalanishda qator geoekologik
muammolar ham yuzaga keladi. Bu
muammolarning ta’sirida
sug‘oriladigan yerlar holati
yomonlashib boradi va yerlarning
unumdorligining pasayishiga olib
keladi. Ana shunday salbiy jarayonlar
qatoriga  sho‘rlanish, eroziyaga
uchrash, botqoqglanish, gumus va
ozuga moddalari miqdorining
kamayishi, haydalma yer qatlamining
zichlashishi, og‘ir metallar hamda

xlororganik pestitsid va
gerbitsidlarning  qoldiglari  bilan
ifloslanishi, deflyatsiya va
boshqalarni kiritish mumkin. Bu

salbiy jarayonlarning eng muhimlari
regional xususiyatlarga ega, yani
sizot suvlarining tabily oqimi
chegaralangan xududlarda ikkilamchi
sho‘rlanish jarayonlari asosiy salbiy
ta’sir etuvchi omil bo‘lsa, nishabligi

katta yerlarda suv va sug‘orish
eroziyasi jarayonlari tuproq
unumdorligiga kuchli ta’sir
ko‘rsatadi.

Ma’lumotlarga ko‘ra, 1967-

yilda Qashqgadaryo vohasida turli
darajada sho‘rlangan  yerlarning
maydoni atigi 21,8 ming ga ni tashkil
etgan holda, hozirgi paytda vohada
sug‘oriladigan yerlarning 45,2 %i turli
darajada sho‘rlangan. Qashgadaryo
vohasida sug’oriladigan yerlarda
sho‘rlangan  yerlar = maydonining
kengayishi asosan Qarshi cho‘lida
yangidan sug‘orilayotgan yerlarning
qayta sho‘rlanishi natijasida kengayib
bormoqda. Ushbu hududlarning
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sug‘oriladigan yerlarida sho‘rlanish,
shamol va suv eroziyasi, grunt suvlari
sathining ko‘tarilishi kabi hodisalar
keyingi vaqtlarda katta maydonlarda
ro'y bermoqda. Hozirgi paytda bu
rayonlarda  tuproq va  yerosti
suvlarining minerallashuvi oshgan,
buning  oqgibatida esa  qayta
sho‘rlanish yuzaga kelmoqda [14].
2020 yil yanvar holati
ma’lumoti bo‘yicha, vohada
sho‘rlangan maydon 232309 ming ga
jami maydonga nisbatan 45.2% bo‘lib,
shundan kuchli sho‘rlangan maydon
9600 ming ga jami maydonga
nisbatan 1,9 %, kuchsiz sho‘rlangan
maydon 184580 ming ga jami
maydonga nisbatan 35,9% va o‘rtacha
sho‘rlangan maydon 38129 ming ga
jami maydonga nisbatan 7.4% ni
tashkil  etadi.  Hozirgi kunda
sug'oriladigan yerlarning 8 foiziga
yaqini yoki 325 ming gektari
meliorativ.  holati yomon yerlar
hisoblanadi. Vohada sug‘oriladigan
25 ming ga maydonda suv eroziyasi,
20 ming ga maydonda shamol va suv
eroziyasi sodir bolmoqda. 200 ming
ga dan ziyod maydon turli darajada
sho‘rlangan [12].
Vohada sug’oriladigan
yerlarning  tuproq sho’rlanganligi
xaritalarini tayyorlashda ArcGIS
ArcMap dasturida yaniy avtomatik
tarzda kuzutuv quduglari va tuproq
namunalari olingan nuqtalar
ma’lumotlariga asoslanib tuproq
sho‘rlanish, cho’llanish tiplari
xaritalari  tuzilgan  bo’lib, bu
xaritalarning aniqlik darajasi juda

yuqori. Shu asosida hududining
agrolandshaftlarida cho‘llanish
jarayonini  kartografik  asarlarini

yaratishda geografik axborot tizimlari
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(GAT) va masofadan zondlash
materiallaridan (MZM) foydalanish
masalalariga ahamiyat qaratiladi.
Barcha mavzudagi karta va planlarni
yaratish, yangilash hamda ular
asosida turli izlanishlarni olib
borishda ~ GAT  texnologiyalari,
masofadan zondlash  materiallari
muhim  ahamiyat kasb etadi.
Masofadan zondlashda sizot suvlari
chuqurligi va meniralizatsiya
meteriallaridan foydalanish voha
hududining agrolandshaftlarida
cho‘llanish jarayonini oldini olish
hamda turli analitik, matematik,
kartografik, fotogrammetrik
tahlillarni o‘tkazishda qo‘l keladi. Olib
borilgan tadqiqotlar natijasi shuni

ko‘rsatdiki, agrolandshaftlarni
monitoring  qilish va  ularni
dinamikasini baholashda eng
samarali  usullardan  bir  bu-
kartografik tahlil hisoblanadi.
Zamonaviy Kkartografik tadqiqotlar
raqamli  texnologiyalar va web

kartalar bilan amalga oshiriladi. GAT
texnologiyalri asosida Yer yuzidagi

o‘zgarishlarni  monitoring  qilish
baholash va kartografik
modellashtirish hamda  samarali

foydalanish bo‘yicha takliflar ishlab
chigish imkonini beradi.

ArcGIS dasturida
agrolandshaftlarni  tadqiq  qilish
ma’lumotlarni to‘plash va ularni tahlil
qilish natijaalrini raqamlashtirish
asosida tashkil qilinadi. Tanlangan
tadqiqot obyektining zarur
ma’lumotlar bazasi shakllangan keyin
agrolandshaftlarni dinamik
o‘zgarishini va cho‘llashish jarayonini
baholash ma’lumotlarni
interpolyatsiya qilish asosida amalga
oshiriladi.
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Masshtab 1:100 000 =

3 rasm. Qashqadaryo vohasining sug‘oriladigan maydonlarini tuproq
sho‘rlanish xaritasi

Qashgadaryo vohasi  yer
resurslaridan foydalanish, ya’ni uni
sug‘orish orqali kelib chiqgayotgan
salbiy jarayonlardan yana biri -
sug‘orish eroziyasining
tarqalganligidir. Eroziyaning ushbu
turi tufayli tuproqlarning suv-
fizikaviy va agro-kimyoviy
xossalarining  salbiy  o‘zgarishlari
(yomonlashuvi) sodir bolmogda. Bu
jarayonlar  tufayli  tuproqlardagi
chirindi, azot, fosfor va boshqa
oziglantiruvchi moddalarning
miqdori kamayib bormoqda. Ayni
paytda  kimyoviy = moddalardan
(mineral o‘gfitlar, pestitsidlar,
defoliantlar va boshqalar) qishloq
hof%alik ekinlarini etishtirishda katta
miqdorda foydalanish natijasida
atrof-muhitning ifloslanishi ham
sodir bo‘lmoqda. Chunki tuproqglarda

kimyoviy moddalarning
parchalanmagan yoki ofsimliklar
o‘zlashtira olmagan ancha katta qismi
to‘planib qolgan.

Mineral o‘giitlardan

foydalanishning samarasiii oshirishga
doir tadqiqotlar hozirgi kimyoviy
texnologik  sharoitlarida  ishlab
chiqarilayotgan va qishloq hofalik

amaliyotida keng tarzda
foydalanilayotgan mineral

o‘gfitlarning foydali (ya'ni o‘simliklar

o‘zlashtira oladigan miqdori)
samarasi uncha katta emasligini
ko‘rsatadi.

Qishloq xo%alik ishlab
chiqarishini agrolandshaftlarga ta’siri
natijasida ularda quyidagicha
o‘zgarishlar sodir bo‘ladi.

Shudgorlashda o‘simlik va xayvonot
dunyosi o‘zgaradi. Bu esa qishloq
xojaligi ekinlari
zararkunandalarining ko‘payishiga,
o‘simlik va xayvonot dunyosining

kamayishiga  yoki yo‘q  bo'ib
ketishiga, biologik aylanma
xarakatning buzulishiga va
tuproqdagi ozuga moddalarning
muntazam kamayishiga olib keladi.
Shudgorlash natijasida tuproqda
gumus miqdori kamayadi [12].

Sug‘orish jarayonida tuproqda suv,
tuz va issiqlik meyori o‘zgaradi,
xatoliklarga yo‘l qo‘yilganda esa
tuproqda sho‘rlanish, botqoqlashish
xamda eroziya jarayoni boshlanadi.
Tuproqlar buzilishining asosiy tiplari
orasida chirindisizlashuv
(degumusifikatsiya) muammosi
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tuproglarni muhofaza qilish va
unumdorligini oshirishda eng muhim
muammolardan biridir.
Ma’lumotlarida ko‘ra, Qashgadaryo

vohasi gishloq hofjaligida
foydalaniladigan yerlar tarkibida
chirindi juda kam (0,40 % gacha) va
kam (0,41-0,80 %) tuproqglar

viloyatdagi haydaladigan yerlarning
80% ini tashkil etadi. Ushbu holat

aynigsa Qarshi choli doirasidagi
sug‘oriladigan  yerlarda  yaqqol
namoyon bo‘ladi.

Qashqadaryo vohasi

sug‘oriladigan yerlarining deyarli 2/3
gismi va sho‘rlangan yerlarning katta
gismi cho‘l hududlariga to‘g‘ri keladi.
Shu bilan birga Mirishkor, Muborak,
Nishon tumanlarida gipslashgan
tuproglarning mavjudligi va keng
miqyosda o‘zlashtirilishi natijasida
yerlarning chirindi miqdorining
kamayishiga, yer wusti yuzasining
cho‘kishiga va qishloq xof%aligida
foydalanish samarasini kamayishiga

olib kelmoqda.

O‘zbekiston Respublikasi
Gidrometeorologiya xizmati
markazining ma’lumotlariga

qaraganda, vohada 1961-1990 yillarga
nisbatan 1976-2010 yillarda o‘rtacha
harorat 0,4°S ga oshgan, 1996-2010
yillarda esa 0,9°S o‘zgargan. Bu yerda
haroratning ko‘tarilishi,
yogingarchilik  miqdorining esa
kamayishi kuzatilmoqda. Suv
tanqisligi natijasida sug‘orish
meyorlarining kamayishi va
hosildorlikning ma’lum darajada
pasayishi ehtimoli mavjud [4].
Cho‘llanish jarayonlari
rivojlanishiga nafaqat yuqoridagi
ko‘rsatilgan muammolar balki ayrim
hududlardagi kon- qidiruv ishlari
ham sabab bolmoqda. Ishga
tushirilgan neft va gaz quvurlari yoki
quduglarning  atroflarida  tabiiy
jarayonlarning o‘zgarishini kuzatish
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mumkin. Qashqadaryo vohasida
degredatsiyalashgan yerlar qishloq
xo9jalik ekin maydonlariga,
yaylovlarga va ekosistemalariga katta
zarar yetkazmoqda.

Qashqadaryo vohasi
agrolandshaftlaridan foydalanish va
uni muhofaza qilishni strategik
rejalashtirish barqaror
rivojlanishning vositasi
hisoblanadi.

Sug‘orish inshootlarining
ko‘payishi =~ Qashqadaryo  vohasi
vohalarining barcha sug‘oriladigan
hududlarida agroirrigatsion
landshaftlar tarkibi va ko‘lamining
o‘zgarishiga sabab  bofldi. Bu
o‘zgarishlar aynigsa Qarshi cho‘lining
ilgarigi chol landshaft-ekologik
sharoitiga katta ta’sir ko‘rsatdi.
Qarshi  cho'lining sug‘oriladigan
maydonlarida tabiiy = o‘simliklar,
tuproq tarkibidagi mikroorganizmlar
faoliyati, tuproglarning morfologik,
fizik, kimyoviy va biologik xossalari
o‘zgardi, eng muhimi  voha
landshaftlarining  tabiiy  sharoiti
o‘zgarib borib agroirrigatsion
landshaftlar shakllandi.

Xulosa o‘rnida, yuqoridagi
holatlardan ko‘rinib turibdiki, voha
agrolandshaftlarida cho’llanish
jarayoni yuzaga kelishida qayd etilga
barcha omillarning ta’siri juda yuqori
bo’lib, cho’llanish jarayonini oldini
olishda; sug’oriladigan yerlar sifatini
yaxshilash, samaradorligini
oshirishda asosan mineral
o‘g‘itlardan emas, tabiiy gumuslardan
foydalanish orqali yuqori natijalarga
erishish mumkin. Chunki tabiiy
gumuslar yerlarni sifatini buzmaydi,
namlik darajasini (buglanish va

muhim

shimilish) tartibga solib turadi,
organik birikmalar
(mikroorganizmlar) ning  keng
tarqalishi va rivojlanishida muhim
ahamiyat kasb etadi.
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Agrolandshaftlarda
cho‘llanishning zamonaviy kartalarini

shakllantirishda ikkita asosiy
texnologiyani, ya'ni GAT
texnologiyalari xamda MZM

(masofadan zondlash materiallari)
bilan boglash zarurligi belgilandi.

Qishloq xo‘jaligi lanshaftlari,
ekosistemalar doirasidagi soxalarni
va kartografiyaning integratsiyasi

cho‘llanishni oldini olishning asosiy
omillaridan biridir.

Hozirgi zamon talabidan kelib
chiggan holda iqlimning global
o‘zgarishi, kompyuter va GAT-
texnologiyasining rivojlanishi
agrolandshaftlarni klasterlashda
ahamiyatga molik masaladir. Bugungi
kunda kompyuterlar yordamida
raqamli ma’lumotlarni turli uslubda
gayta ishlash, tasniflash, kodlash va
boshqa ma’lumotlar bilan tagqoslash
imkoniyatlari yuzaga keldi. Bu
tadqiqotlar agrolandshaftdagi salbiy
jarayonlarning rivojlanishini
aniqlash, bashorat qilish va zarur
bollganda wularni yanada sig‘imli
hamda ekologik barqaror
agroekotizimlarni yaratishga
moslashtirish imkonini beradi. Bu esa
yurtimizda qishloq xo9alik
ekinlaridan yuqori hosil olishda,
hosildorlik miqdorini bashoratlashda
muhim ahamiyatga ega.
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Annotatsiya. Mazkur
magqolada Kattaqo‘rg‘on vohasining
landshaft tuzilishi, ularning hozirgi
ekologik holati va optimallashtirish

yollari tahlil qilingan. Vohadagi
tabiiy-geografik omillar, antropogen
ta’sirlar va ularning oqibatlari

o‘rganilgan. Landshaftlarni barqaror
rivojlantirish uchun tavsiya va ilmiy-
amaliy takliflar berilgan.

Kalit so‘zlar: Kattaqorg‘on
vohasi, landshaft, optimallashtirish,
degradatsiya, ekologik bargarorlik,
GIS, agrotexnologiya.

AHHOTANMA. B CTaThe
paccMOTpeHbI CTPYKTYypa
naHamadToB Karrakypranckoi
0a3UChl, UX COBPEMEHHOE COCTOSTHUE
u Iy TU ONTUMU3ALINU.
IIpoanann3npoBaHbl IIPUPOJHO-
reorpadruyecKkue (akTopshI,
QHTPOIIOTEHHOE  BO3JEUCTBHE U
[peJ1aralTcs HAy4HO-

MIpakTU4YeCcKue PeKOMEHJAUU II0
YCTOUYHUBOMY Pa3BUTHIO.

Karoueevte caosa: Oasuc
Kammaxypea, aandwagm,
onmumusayus, dezpadayusi,
aKo.02u1ecKasn ycmouuugocms,

I'iC, aepomexHoao2cuu.
Abstract. This article explores

the landscape structure of the
Kattakurgan oasis, its current
ecological conditions, and

optimization strategies. It analyzes
natural-geographical factors and
anthropogenic  impacts, offering
scientific-practical recommendations
for sustainable landscape
development.
Keywords: Cuttack Oasis,
landscape, optimization,
degradation, environmental
sustainability, GIS, Agrotechnology.

KIRISH. Kattaqo‘rg‘on vohasi
— Samarqand viloyatining shimoli-
g‘arbida joylashgan va o‘zining
agroiqtisodiy salohiyati, suv resurslari
va serhosil yerlari bilan ajralib turadi.
Oxirgi yillarda intensiv qishloq
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xoYjaligi, aholining ko‘payishi va
infratuzilmaning kengayishi
natijasida vohaning tabiiy
landshaftlariga kuchli bosim
o‘tkazilmoqda [2; 5]. Bu esa ekologik
muvozanatning buzilishi, yer
degradatsiyasi, sho‘rlanish, eroziya
kabi  salbiy  holatlarga  sabab
bo‘lmoqda.

Mazkur tadqiqotning asosiy

maqgsadi — Kattago‘rg‘on vohasi
landshaftlarining hozirgi holatini
o‘rganib, ularni barqaror

rivojlantirish va optimallashtirishga
garatilgan ilmiy takliflar ishlab
chiqgishdir.

ASOSIY QISM. Kattaqo‘rg‘on
vohasi O‘zbekistonning Samarqand
viloyati hududida, Zarafshon daryosi
havzasining shimoliy-g‘arbiy qismida
joylashgan. Hudud relyefi asosan
pasttekisliklardan iborat bo‘lib,
o‘rtacha balandligi 300—450 metrni
tashkil etadi. Iqlimi keskin
kontinental: yoz oylarida harorat +40
°C dan oshsa, qish oylarida —5 °C
gacha tushadi. Yillik yog‘ingarchilik
200-250 mm atrofida. Suv
manbalari asosan Zarafshon daryosi,
magistral kanallar va yer osti
suvlaridan iborat [2;8].

Landshaftlar tarkibida
sug‘oriladigan dalalar (45%), quruq
dashtlar (21%), yaylovlar (16%),
sun’iy o‘simlik qoplamlari (9%) va suv

havzalari (9%) asosiy orinni
egallaydi. Ushbu turlar orasida
ekologik beqarorlik darajasi,
foydalanish bosimi va

degradatsiyalanganlik holati keskin
farq qiladi. Landshaftlar tarkibi va
o‘zgarishi. So‘nggi 10  yilda
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antropogen omillar sababli
landshaftlarda sezilarli o‘zgarishlar
sodir bo‘ldi:

- Sho‘rlanish darajasi yuqori
bo‘lgan maydonlar ko‘paydi.

- Sug‘oriladigan yerlar notekis
tagsimlangan.

- Yashil ofsimlik qoplami
gisgargan (NDVI tahliliga ko‘ra 20—
25%) [4].

Tadqiqot uslublari

Ushbu tadqiqotda quyidagi
metodlardan foydalanildi:

- Masofadan zondlash
ma’lumotlari (NDVI, Landsat 7/8,
MODIS) [4].

- GIS tahlil: ArcGIS Pro
dasturida xaritalash

- Statistik tahlil: 2000-2023
yillardagi o‘zgarishlar [10].

- Ekspeditsion kuzatuvlar:
2024-yil bahor-yoz fasllarida amalga
oshirilgan

ADABIYOTLAR SHARHI

Landshaftshunoslikda vohalar
tahlili muhim o‘rin tutadi.
O‘zbekistonda bu borada A.S
Saidkarimov [5], N.N Tillayev [6], G.A
Abdullayeva [1] M.A Jo‘rayev [2], B.B
Karimov [3] kabi olimlar vohalar
ekologiyasini o’rgangan.GIS
texnologiyalari asosida monitoring
ishlari A.A Qodirov [4] hamda Sh. Sh
To’xtayev [7] tomonidan amalga
oshirilgan.

ASOSIY NATIJALAR

Kattaqo‘rg‘on vohasidagi asosiy
landshaft turlari quyidagilardan
iborat. Ular tabiiy-geografik sharoit
va inson faoliyati  natijasida
shakllangan bo‘lib, har biri o‘zining
ekologik va xo%jalik ahamiyatiga ega:

Jadval 1.
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Kattaqo‘rg‘on vohasidagi asosiy landshaft turlari

Landshaft turi Maydoni (ga) Ulushi (%)
Sug‘oriladigan dalalar 42 000 45
Quruq dasht 20 000 21
Yalpi yaylovlar 15 000 16
Sun’iy o‘simlik goplami 8 000 9
Suv havzalari 8 000 9

Kattago‘rg‘on vohasida so‘nggi

kechmoqda. Bu jarayon asosan inson

yillarda landshaft degradatsiyasi faoliyati va tabily omillar ta’sirida
(va'ni tabiiy resurslar va yerlarning yuzaga kelgan [3; 10].
sifatsizlanishi)  jadal sur’atlarda
Jadval 2.
Asosiy degradatsiya turlari va sabablari:
Degradz!ts1ya Sabablari Ta’siri
turi
‘ . Notog'ri sug‘orish, drenaj Hosﬂdorhkmpg p‘flsaylshl,
Sho‘rlanish o'd. suv sathining vugorilici vegetatsiyaning
yoq, g yuq & kamayishi
O‘rmonzorlarning yo‘qolishi, T . tlam
Eroziya rellefga mos bo‘lmagan ishlov uproqnlng%f.ufle.l qatiam
berish YUvVIishl
< e e Iqlim o‘zgarishi, eskirgan Ofsimliklarning qurishi,
Suv tangisligi sug‘orish tizimlari [3?8] qurg‘oqc}%il(ilk
Organik modda In’fe}.l SV dehqonc}‘n‘hk, Tuproq unumdorligining
tanaislisi o‘g‘itlardan noto‘gri asavishi
QSTE foydalanish pasayl
Biodiversitet Monokultura ekinlar, tabiiy .. ..
R . s Ekotizim beqarorligi
yo‘qolishi yerlarning yo‘qolishi
Tadqgiqotda  ArcGIS orqali - 2-darajali (43%) —
tuzilgan xaritalar asosida vohada 3 xil agrotexnologik choralar bilan

muammoli hudud ajratildi:

- 1-darajali degradatsiyaga
uchragan hududlar (34%) — faqat
rekultivatsiya orqali tiklanadi.

optimallashtirish mumkin.

- 3-darajali (23%) — salbiy ta’sir
kam, ammo profilaktika talab
qilinadi.

- GIS monitoring tizimi yaratish
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Jadval 3.
Kattaqo‘rg‘on vohasidagi landshaftlar degradatsiyasi darajasi
Degradatsiya Hududlar tavsifi Taxminiy Umumiy
darajasi maydoni (ha) ulushi (%)
1-darajali (og'ir) Sho‘rlanish yuqori, 12,500 34%
vegetatsiya yo‘q
2-darajali (o‘rta) Vegetatsiya qisman 15,800 43%
saqlangan, eroziya mavjud
3-darajali Nisbatan sog‘lom, salbiy 8,400 23%
(yengil) omillar kam
Jami 36,700 100%
Optimallashtirish choralari: - Ekin almashinuvi va yashil
- Suvni tejovchi texnologiyalar o‘gfitlar
(tomchilatib sug‘orish) - O‘rmonzor va himoya

zonalarini tiklash
Jadval 4.

Kattaqo‘rg‘on vohasida landshaftlarni optimallashtirish choralari va
kutilgan natijalar

Taklif etilgan chora- Qo‘llanilishi kerak Kutilgan natijalar
tadbirlar bo‘lgan hududlar
Tomchilatib sug‘orish Sug‘oriladigan yerlarda | Suv tejalishi 30—40%,
texnologiyasi hosildorlik oshishi [3]
Rekultivatsiya va tuproq | Sho‘rlangan va eroziya Tuproq unumdorligi
yaxshilash hududlarida tiklanadi [9]
Ekin almashinuvi va Ofrta degradatsiyadagi Ekin strukturasining
yashil o‘gfitlar yerlarda yaxshilanishi [7]
Himoya o‘rmonzorlarini Shamol eroziyasiga Shamol eroziyasining
barpo etish uchragan zonalarda kamayishi, mikroiglim
[6]
GIS asosida ekologik Butun voha bo‘ylab O‘z vaqtida tahlil va
monitoring boshqaruv imkoniyati
[4]
2023-yilda masofadan holati baholandi. Natijada quyidagi
zondlash (NDVI), GIS tahlil va to‘rtta asosiy muammo aniqglandi:

ekspeditsion kuzatuvlar asosida
Kattaqo‘rg‘on vohasining ekologik

. Ta’sir doirasi .
Muammo turi (%) Qamrov zonasi
Sho‘rlanish 38% Pastgam sug‘oriladigan yerlarda
Eroziya 26% Qiyalik zonalar, vegetatsiyasi zaif joylar
Suv tangisligi 10% Sug‘oriladigan dalalar, markaziy
tumanlar
Ekotizim o Qishloq atrofidagi o‘rmon va yaylov
. . 17%
degradatsiyasi zonalar
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1. Sho‘rlanish

o Sug‘orish suvining
sifatsizligi va noto‘g’ri drenaj tizimi
sababli yuzaga kelgan.

o Tuproqda yigilgan
ortigcha  tuzlar  o'simliklarning
o‘sishini susaytirmoqda.

2. Eroziya

o O‘rmonzorlarning
gisqarishi, yam-yashil zonalarning
yo‘qolishi, noto‘g‘ri agrotexnik usullar
asosiy sabablar bo‘lgan.

o Shamol va suv eroziyasi
bilan tuprogning wustki qatlami
yuvilmoqda.

3. Suv tanqisligi

o Zarafshon daryosi suvi

kamaygan, kanallardagi yo‘qotishlar
katta [8; 10].

o Sug‘orishda suvning 35—
40% qismi yo‘qolmoqda (sezilarsiz
sizib chiqishlar, bug‘lanish).

4. Ekotizim
degradatsiyasi

o Biologik xilma-xillik
kamaygan, ko‘plab endemik o‘simlik
va hayvonlar yo‘qolmoqda.

o Antropogen
(qurilish, transport,
kuchaymoqda.

MUHOKAMA

Yer resurslaridan  oqilona

foydalanish (dalalarni navbatlab dam

yuklama
chiqgindilar)

oldirish, agro-biodiversitetni
oshirish) zarur [7; 9].

Sug‘orishda samaradorlikni
oshirish uchun tomchilatib

sug‘orishga o‘tish lozim [3].
Sho‘rlangan yerlarda tuzga
chidamli ekinlar joriy etilishi kerak
[9].
GIS va NDVI asosida yilma-yil
monitoringni amalga oshirish muhim

[4; 10].

XULOSA
Kattaqo‘rg‘on vohasining
landshaftlari  ekologik  jihatdan

beqaror holatga kelib qolgan. NDVI
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tahlillari va statistik ma’lumotlar
asosida vohaning 77% qismi turli
darajadagi degradatsiyaga uchragani

aniglandi.
Buni bartaraf etish uchun:
-suvni tejovchi
agrotexnologiyalar,

-tuproqni rekultivatsiya qilish,

-himoya o‘rmonlarini tiklash,

-GIS monitoring tizimini joriy
qilish zarur [2; 5; 9].
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Y/IK: 627.8:627.1:628.1:504.06:621.311.21

IOKOPU YNPUYUK TTUAPOY3E/INHUN XABO®CU3/INK
KATEI'OPUAJTAPMHUN AHUKJIAIII

C.Kapumoe - “TowkxeHm uppuesayusl 6a KUWAOK XlicaausuHu
MexaHusauusaaw — myxamoucaapu — uHcmumymu® — Muaauit  maodkukom
yHusepcumemu, ma2ucmp,

Addcumypamos - “TowkeHm uppusauus 8a KUWAOK XY AAu2uHu

K K
MmexanHuzauusaawl — myxanHoucaapu  uHcmumymu”  Muaauii madkukom
yHugepcumemu, ooueum, PhD.

X.Hopoxumoe - “TowxeHm uppueauus 6a KUWAOK XYdHcaausuHu
MexaHusauusaaw — myxamoucaapu — uHcmumymu® — Muaauii - maodkukom
YyHUu8epcumemu,accucmeHm

Annotamusa. IOxopu Yupuuk, 6apkapop Ba UIIOHWIN PAOTUATHHU
TUAPOY3€eTUaH dorgananuImn kadosiaTaanuu.
MIAPOUTUHU TAKOMUJUIAIITHPUII Ba Kanur cysaap: T'uapoysern,
VHUHT XaB(PCU3JIUTUHU TabMUHJIAII cyB capdu, cyB omO0pH, KaHAJ, CyB
Macajajapura ajoxuaa  bTHOOD TAaHKUCJIUTH, CYB PeCypcaapy, UKJIUM
Kapatwiau. Taxjiua — HaTHKajaapu y3rapuiim.
IIyHU KypcaTaauKu, OyryHTH KyH7a
THAPOY3€JUIADHUHT  caMapajid  Ba AHHOTaNMA. B CTaThe
xaBHCH3 DAONMATHHY TabMIEIIALL yZieJeHo 0co00e BHUMAaHUe BOIIPOCAM

o COBEPIIIEHCTBOBAHUA YCJIOBUM

yayH SaMOHaBHH . Gomxapys SKCIUIyaTanyuu IOxopBbI-
TU3UMJIADUHU JKopui STUI, YHPUUKCKOTO ruApoysa -
TAAPOJIOTHK MabJIyMOT/IapHU obecrieyeHHsT ero 0e30IacHOCTH.
TU3UMJIU PABUIIA UMFUII Ba TaXJ U Pe3ysbTaThl aHaM3a IMOKA3BIBAIOT,
KWINLI, LIYHUHIAEK, XaB(CH3IINK YTO HAa CETOAHAIIHUN JIeHb i

a3¢bdeKTUBHON U 6e30MmacHO paboThI
TUIPOY3JI0B KpaiiHe Ba’KHO
BHEJ[pEHHE COBPEMEHHBIX CHCTEM

Tasabsapura KaTbud pPUOA KUJIHII
MyXUM axaMuATra sra. Kyn imuimk

cyB capdu MabIyMOTIApU aCOCHZA yIpaBJIeHUs, CUCTEMAaTUUYECKUN cOOp
TAIIKWJI ~ OTWITAaH  MabJIyMOTJap 1 aHAJIN3 THUIPOJIOTHUECKUX JaHHBIX,
O0azacu 5ca THUPOJIOTHK PEXUMHU a TakKe CTPOTroe COOJIIoZIeHUE
YyKyp VpraHWm Ba IPOTHO3JIALI TpeboBaHul  Oe3omacHoctu.  Ha
WUMKOHHUHU fApaTagu. ['Uapoy3eTHHHT OCHOBE ~ MHOTOJIETHHX ~ JIaHHBIX O

pacxogax Bojabl copMupoBaHa 0Oasa
XaB(CHUBIIUK KaTerOpPUsICUHU

JIAaHHBIX, KOTOPasi IIO3BOJISET IITyOOKO
TabMHWHJIAIII 6§713’1an Kj)pr/I)II‘aH qopa- I‘I/II[I)OJ‘[OI‘I/ILIeCKHﬁ pexuM.
TaadOupIIap aca MHIIIOOTHUHT Ompenenenue KaTeropuu

129



6e30macHOCTH TUZIPOY3J1a u
peasusanusa Mep 1o e€ obecreueHuIo
CIIy’KaT TapaHTHEN YCTOUYUBOU U
HaJIE3KHOU pabOThI COOPYKEHHUS.

KiroueBsble ci1oBa: ruipoyse,
pacxo/; BOAbI, BOAOXPaHUJIUIILIE,
KaHaJ, 1eUIUT BOJIbl, BOHBIE
pecypchl, U3MeHeHue KIuMara.

Abstract: Special attention is
given to improving the operational
conditions and ensuring the safety of
the Upper Chirchik hydrosystem. The
results of the analysis show that in
today's context, it is crucial to
implement modern management
systems, systematically collect and
analyze hydrological data, and strictly
adhere to safety requirements to
ensure the efficient and safe operation
of hydrosystems. A database created
based on long-term water discharge
data allows for in-depth study and
forecasting of the hydrological
regime. The safety measures
implemented for the hydrosystem
ensure its stable and reliable
operation.

Keywords:
water discharge,
water scarcity,
climate change.

Kupum. JKaxonpma r1o6ai
HUKJIUM y3rapuinm MyaMMOCH
WHCOHHUAT KyH TapTuOuaa mos3apb
oynub, Oy caiiépamusza daxkat
XapOPaTHUHT ypTaua AWJUTUK
KYyTapuiuIilii sMac, Oanku 6Oapua
T€OTU3UMHUHT V3TapHIlN, KaXOH
OKeaHJIApUHUHT CyB caTxu
KYTapUJINIIUHU f03ara KeJUIIH, My3
Ba JIOUMUI MY3JIUKJIAPHUHT 3PHUIIIH,
éFUHTAPDYWINKHUHT OUp TeKucaa
€FMACJIMTUHUHT OPTHUIIH, apesiap

Hydrosystem,
reservoir, canal,
water resources,
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OKUMH PEKUMUHUHT y3TapUIIH, CYB
TAaHKUCJIUTUHUHT om0 OGOopuIlu Ba
UKJUMHUHT OeKapopjuru OwiaH
OOFJINK; OOIIKA YTapHIILIap XaM/Iup.
Kaxonpga KUIILJIOK XYKaJTUTH
COXACUTa HMIura 2,8 MUHT KM3 Yy4yK
cyB wunuiaragu. by payHé Oyinua
YydyK CyB UCTEBMOJHUHUHT 70 % UHU
TAIIKWI Kwiagau, Oy 5ca KaXoH
caHOaTHU/a HIIIaTaJuTaH CyBJAAH 7
MapTta kyraup. IIly myHocabaT Oumiax

UKJIUM y3rapuIu Ba CyB
TAaHKUCJINTUHUHT OomuO OGopuiu
JKapaéHuza UyqyK CyB
3axupajapuaH TeXKaMJIU

dbolaTaHUIITHN  TaIKUKOT KUJIHIII
MyXHM XHUCOOJIaHAIH.

2Kaxon MUKUECHUIA CYB
TAaHKUCJIUTH opTub 6opaérran
JaBpZa,  MaBXKyJ ~ YydyK  CYB
pecypciapuad caMapaju
dolipaanuin  Makcaauaa, yJIapHH
CyB oMbopJiapu Ba 150700)708
TUApOoy3euIap €paaMuia OOIIKAPUIIL,
Jlap€ KUPFOKJIAPDUHU XMMOsSIaIl Ba

V3aHUHH  poCTJall  Macajajiapu
acocunt Macasajiapu/iaH o6upu
xucobsmanagu. CyB pecypciaapuHHU

OomkapuIll Ba Japé€ Yy3aHuja 03
OepasuraH MyaMMOJIU JKapaéHJIapHU
ypranuin macasiacu 6uaaH JIyHEHUHT
Tapakkuiu 5Trad Aasiatiaapu: AKII,
Ascrpanus, Hunepnasgusa, Ascrpus,
I'epmanus, XuTOMU, Poccus,
Ko3sorucran, KuprusucroH Ba 6011ka
JaBJIATJIADHUHT TAaHUKJIU TaJKUKOT-
Yyujaapu IUIyFyJUIAHUIIMOKJAA. YJjap
CYyB pecypciaapuial KOTLJIEKC
doitpananui, rUZipoy3esiap
AKCIUTyaTaIusICUHU
TAKOMIUIAIITUPHUII, Japé€ y3aHuaa
103 b6epa-guran JKapaéHJIapHU
bolkapuil kabu macananap ycTujaa
WIMUUA TaJKUKOT HIUIADUHU OJIU0
6opurira TUO0P KapaTUIIIMOK/IA.
MacajlaHUHT KYWWJIHIIH.
IOkopu Yupuuk rugpoysenu Oyiinua
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2014-2025 HwIapaara cyB capdu

TyFpPUCHUAATU KYTI UWJIUK
Ma’bJIyMOTJIap TaXJINIIN IIyHU
KypcaTauKud, THUAPOy3eJJaru CyB

capbu HMI gaBoMuja Ba HHLIAp
opacuza ce3waapjy y3rapullIapHU
HaMOEH »sTagu. TakauM >STHITAaH
JKazBaJIja Xap OMp OH  yuyH
KaHaJlaTl OWJIMK MakchuMasl Ba
MUHHMAaJI CyB capdu KypcaTKUIIapu

KeJTupwiaran Oynmb6, Oy  AaBp
MOOaiHUAA  TUAPOY3EJHHUHI  HII
PEXXUMH Ba CyB pecypcjaapuiaH
dorganaHUIIn JIUHAMUKACUHUA
Ky3aTHUIIl HMKOHUHH Oepaji.
TagKuKOT ycayoJ1apu.
TaxJinn IIIyHU KypCaTauKHu,

KaHaJIJIaru cyB capdu HWIIaH-UuiIra
y3rapub TypraH. bab3m Hwiapaa
IOKOpU CcyB capdu Kaij, STHIrad
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oyiica, Oo1ka Huuiapaa
macauunuiap Ky3aTwiradH. byHra

UKJIUM IIapOUTIAaPUHUHT Y3TapHIIIH,
CyB pecypciaapuiad  douiaiaHUIl
TapTUOM Ba OOIIKA TaIIKH OMUJLIAD
TabCUP KypcaTraH OYJINIITYU MyMKHUH.

Haruxkasnap Ba
HaMyHasjap. Wun gaBoMuza cys
cap(UHUHT HOTEKHUC TaKCUMJIAHUIIH
AKKoJ KypuHazau. Opatma, 0axop Ba

€3  olapuja, cyBra  Oysiran
TJIAaOHUHT OPTHUINN Ba TaOWUH CyB
MaHOaJIapUHUHT daosmantysu
HaTHXKacuja "Maxkcumai"
KypCaTKUWwiapu ce3usiapJu

Japaxkazna opragu. Kys3 Ba  Kuin
oitmapura kenumb 23ca, cyB capdu
rnacasaau Ba "Munumasn"
KypcaTKUWwiIapu OKopHW Oysimaran
KUMMaTIapHU KAk 9TaJI.
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1-pacm. IOkopu Uupuuk rupoyseanjgard ypraua cyB capdu.

Kagsangaru MabJIyMOTJIap
acocujia TakkKocjaall rpadpUuKIapyuHU
YM3UII OPKaJIM HW/UIap Ba OMIap
O6yiinya cyB capdUHHUHT Y3TapuIl
TeHJEeHUUAJIADUHU BU3yaJll Tap3/a

H6axosarl MYMKUH. By aca
TUJIPOY3EJTHUHT caMmapaiu
OOIIKADYBUHH  TabMHHJIAII,  CyB

pecypeapUHUA OKWJIOHA TaKCHMUJIAII
Ba KeJIAXKaKJAaru CyB TabMUHOTUHU
peKaallITUPUI YUyH MYXUM
axaMuATra sra.

IOkopn Yupuuk ruzpoysenu
Oyiimya 2017, 2021 Ba 2024
Antapaaru CYyB capdu

KYPCATKUWIAPUHU TaXJIWJI  KHUJIap
9KaHMH3, Xap Oup Umn y3ura xoc
AUHAMUKAHU HAMOEH 3Ta/IN.

2017 uwi: by #wmn 6axop
oiylapuzaru cyB cappuUHUHT aHOMAJ
IOKOPWJINTHU OWJIaH a)kpajiub Typaji.
Amnpesnp olinia MakcuMas KypcaTKU4
392.2 Mm3/c, Mail ofimjia aca 553 M3/c
HA TaIIKWI 3Trad. By kuiimatiap
KOJITaH WWJUIAPHUHT IIy JaBpPUJIaru
KypcaTKuwiapura HucbaTaH aH4a
IoKopu. K3 oiimapuga cys capdu
6upo3 macaiiub, Kysra keaub fHaza
Kamabran. Mun oxupuaa sca 6upo3
VcuIn KysaTWiraH. 2017 HWWigaru
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OyHmau KECKHUH yarapuiwiap,
9XTUMOJI, TAOUUN OMUJLIIAp, XyCyCaH,
TOFJIapJIary KOP 3aXUPaJIapUHUHT Te3
Ba KyTI 3puIH OriaH OOFJINK OYJIUIIT
MYMKHH.

2021 uwi: Ymby HWWijga cys
capUHUHT HHUcOAaTaH OapKAPOPJIUTH
KysaTwiagy. Vua JaBoMuzia KecKuH
YYKKWUIAp €KU Iacauuiuiap Aesapiu
Kauj| aTUIMaraH. AKcapusaT ouaapa
MaKCHUMaJI Ba MHUHHMAaJT
KypcaTKuuwiap ypraua Kuhmatiiapja
ynuiauu0 Typrad. By #wigaru cys
capdu peKUMH, CYyB PeECYpPCIapUHHU
OOIIKAPUIITHUHT MyBO3aHaTJIN
TapTUON €KUM TAOMUN OMWJLIADHHUHT
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68,6

™ Makc (2021)

HHcOaTaH MeBEPUH KeJUIIU OWIaH
WU30XJIAHUIIA MYMKHH.

2024 wuwr: by #wn cys
capdUHUHT KeCKUH VCUIU OWIaH
OonutanuO, WU JAaBOMHZA IOKOPHU
Jlapakajia cakjaHuO TypraHJIUTHHU
KypcaTaau. IHBapb oMH/1a MaKCUMaJI
KypcaTkud 132.9 wM3/c oyiica,
deBpasnma 135.6 M3/c, mapTaa 94.3
M3/c Ba ampenga 96.2 M3/c HH
TaIIKWJI 3Trad. Mau oupza  xaM
IOKOpHU KypcaTkud (339.7 M3/c) Kaiin
stwirad. E3  odnapuzma  Gupos
macavuIn Ky3aTwiraH Oyiica-ma, Ky3
oityapura kesu6 cyB capdu ssHa YCUIIT
TEH/EHITUSICUHA HAMOEH 3TaJIH

MwuH (2021)

2-pacM. 2021-UWjlard MakcuMaJl Ba MUHUMaJI cyB capdJiapu.

Ymymuiit XyJsoca KUIuO
anTraHma, 2017, 2021 Ba 2024
nmiapaa Oxopu Yupuuk

ruzipoysenu Oyhnya cyB capdu xap
XU JAUHAMHKAHU KypcaTraH. 2017
W1  06axopru IOKOPU UYKKWJIapH
Oomnan axkpanub Typca, 2021 HHI
HucOaTtaH Oapkapop pekuMa yTraH.
2024 UwWI 3ca WU OOMUIaH I0KOPU
cyB capdu OmaH xapaKTepJiaHa]IH.
Ymby TaxjIua TUAPOY3ETHUHT TypJId
HWIapAard HWII PEeXUMH Ba CyB

pecypciapuHUHT y3rapumniuHu
TYUIYHUIII YYyH MYyXUM axaMUsITra
ara.

IOkopu Ywnpuuk ruzpoysensu
MHUHTAKAQHUHT CYB pPeCcypCIapuHU
OOILIKApUII/Ia MYyXUM axaMUATra sra
OyaraH TUAPOTEXHUK WHIIOOTIUP.
YHUHT acocuil TapMOKJ1apu/iaH Oupu
6ynran Yan  kuproxk  KopacyB
KaHAJIUHUHT UII PEeXUMHU Ba CyB
capu JUHAMUKACUHU YPraHUII CyB
XYKUIUTUHUA caMapaii OOIIKApUII
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y4yH 3apypAup. Ymby TagKuKoOT
aoupacuza  2014-2025 — UWLIAp
naBoMuzia Yupumk gapecuiad KaHasl

YUyH OJIMHTAaH CYyB capdu
TYFPUCHUIATU Ky WHJITTUK

Ma'bJIyMOTJIap TaXJINJI KUIAH/U.

Kyn HWwUIMK TaxjIua IIyHU
KypcaTaJinKu, KaHa/IJaru cyB cappu
W JaBOMUJIa Ba WWJ/Iap opacuja
ce3wapjid y3rapullIapHU HaMOEH

STaJIM. Axkon udogasaHrax
MaBCYMHUMJINK Ky3aTuiaub, 6axop Ba
€3 omslapuaa MAaKCUMaJI

KypcaTKU4Iap OpPTaau, Ky3 Ba KUIIA
aca macasau. byHra cysra Oysiran
TTA0OHUHT MAaBCYHUM V3rapuIlyd Ba
TabUMi CyB MaHOQJIApUHUHT XOJIAaTU
TabCUP KypcaTa/im. Uusap

opacuziaru TagoByTIap 5Ca HKJIUM
y3rapuiiu,

[IAPOUTIADUHUHT CYB
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pecypciiapuHu OOIIKapHUIII
CTpaTervsuIapujiaru y3rapuiiap Ba
TUZPOJIOTUK LIAPOUTIAPDHUHT Yy3Ura
XOCJIUTH OwiaH OOFauK Oyiauium
MYMKUH. AJIOXUa UWLIap TaxJININ
IIyHU KypCaTaAuKH, 2017 Ba 2024
Hwiapzaa cyB cap@UHUHT IOKOPH
KypCaTKUWIapu Kalj STWIraH. by
Hwuiapya 0axop Ba €3 oWIapuza
CYBHUHT KeJUIIN MYyja OyaraH €xu
cyropuiira Oyaran Tanab IoKopu
OyaraH OyUIT MyMKHH. AKCHHYA,
2021 HWwmama cyB capdu HucbaTaH

b6apkapop KeuraH. Bynpai
OapKapopJIUK CyB pecypcaapuHU
OOIIKAPUIITHUHT MyBO3aHaTJIH

TU3UMHU €KUM TabUUN OMWLIAaDHUHT
MeBbEPUU KeJINIIHN Ooman
W30XJIAaHUIIU MYMKHH.

3-pacm. Yan kuprok KopacyB kaHaymjaru yprada cyB capdu.

Kenrycuma ymoby Kynm WHIIHK
MabJIyMOTIap acocuzia CYB
capUHUHT JUHAMHKACUHU sHAAa
YyKyPPOK TaxJIWl KWINII, Yyprada
KYpCaTKU4IapHU xucobJiar,
BKCTpeMasl KUUMAaTJIapHU aHUKJIAII
Ba IPOTHO3 MOJIeJUIAapUHU HIILIa0
YUKUII peXaJalllTUPWITraH. by 3sca
IOkopu YupuuK THAPOY3ETUHUHT
Yan kuprok, Kopacys kananu 6yiinua
CYyB pecypciaapuHu camapaiu
OoILIKApUIll Ba YyJapZaH OKWJIOHA

oiitamaHuI cTpaTernsACUHU HIILIA0
YHKUMIZAa MyXUM axaMuAT Kach
aTaau. YmoOy TaxJIua HaTHKaJlapu
CYB XYKQJIWTU MyTaxXacCHUcJIapura
KapopJsiap KaOyJsl KHWIHIIZA Ba CYB
pecypcelapuHU TaKCUMJIAMIZA €p/iaM
Oepajim.

IOxopu Yupuuk
TUIPOY3EIMHUHT MYXUM HPppUTAIUs
TapMOfu  Oysiiran Yam  KUPFOK
Kopacys KaHATUHUHT
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AKCIUTyaTaI[oOH
yprasuiin  Makcaguzaa
WWIap JaBoMujaru cyB capdu
TyFpPUCHUAATU KYTI UWJIUK
MabJIyMOTJIap aCOCH/Ia MabJIyMOTJIap
O6azacu TaIIKWI STUWIAU. YIIOy 0asa
KaHAJIHUHT THAPOJIOTHK PEKUMHHHU
TU3UMJIAIIITUPHUIIL, CYB PECYPCIIaPUHU
OOIIKAPUIIIL caMapaJIopJIUTUHU
OIITUPHIIT Ba KeJITYCU/IaTHh
TAJIKUKOTJIap YUyH acoC spaTHUIITra
XU3MaT KUJIa/Iu.

XyCYCUSTIIAPUHU
2015-2025
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Yoy 600HUHT JaBOMHA 3ca

MasKyp Ma'bJIyMOTJIap b6azacu
acocuza 2017, 2021 Ba 2024
Huapaaru cyB cap@UHUHT KUECHUI
TaxJIWJIM  KeJdTupwiaagu. Maskyp
“uap TUZIPOJIOTUK
IIIaPOUTIADHUHT TypJiAada

OyraHauryu OmaaH axkpaysaub Typaau
Ba YJAPHUHT TaxJIWIA KaHAJTHHHT
SKCIUIyaTal[iOH PEeXHUMH Ba CYB
pecypciiapuHu OOIIKapUIII
CTpaTerdsUlapuHud  OaxoJiall  ydyH
MYXUM axaMHsITra 3ra.

180 176,7 180

124,4
92,5 88,3
H 54,7 6117
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H MwuH (2017)

4-pacm. Yan xupeox Kopacys kananuoaeu 2017 tiunoacu maxcuman 6a
MUHUMAT CY8 capu.

2017 17070 6 Taxjin
HATIKAJIApU 2017 Hwiga 6axop
oltapuza (ampesIb-uIOHD) CyB
Cap®UHHUHT CTAaTUCTUK JKUXATAAH
ce3wnapIn mapaxasna I0KOpU

OVATaHJIMTUHU KypcaTaau. ATIpesib
orimyia Makcumas cyB cappu 80 m3/c
HU TaIlIKWJI 3Tra” OyJica, Mau oMuaa
180 m3/c ra errad. By /aBpsia Tofau
XyZIy/UIapAaTy KOp 3aXWpajlapUHUHT
’Kaziajl SPUIIY Ba BEreTalus JaBpuia
cyBra Oyiaran TayJlaOHUHT OIIWIIN
KaHITa  OKOPDU  XaXMJia  CYB
KeJINIIMHYA TabMHUHJIATAH. E3HUHT
WKKWUHYH SIPMU Ba Ky3 oOijapura
kenub sca cyB capOUHUHT IMacarimIn
TEeH/IEHITUSICH Ky3aTHJITaH.

2021 HWI: 2021 HWIga CcyB
capUHHUHT YMYMUH Jlapa’kacu 2017
Hura HucbaTaH IIacTPoOK OYIIN0, MU

maBomuza  Hucbatran — Gapkapop
TaKCUMOT Ky3aTuwiaaau. Makcumaln
cyB capdu KuMMaraapu akcapusT
oiapza 30 m3/c man 70 m3/c raua
o6yaran OpanTHKIa Tebpanub TypTaH.
Keckun KyTapUINIILIap €Ku
MacavuIIIApDHUHT nesipIu
Ky3aTHUJIMAaCJIUTU CyB PecypcIapuHU
6OHlKapHH1HHHF MyBO3aHaTIIN
TapTUOU €K TUZPOJIOTUK
IIIAPOUTIADHUHT MEBEPUN KEUUIITU
Om1aH M30XJIAHUIITA MyMKHH.

2024 HWI: 2024 NI 3ca WU

bommzaH  OKOpu CcyB  capdu
KypcaTKU4jaapu O6uiaH
xapakrepyjaHaau. fHBapp oHuAa
MakcuMas cyB capdu 132.9 M3/c HU
TAIIKWJI  3TraH  Oyiaca,  Gaxop
olylapyzia xXaM [OKOPH Japaika
caylaHu6 KosiraH. E3 oitmapuza
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O6upo3 macaliui KysaTWica-7la, Ky3
olstapura kesu6 cyB capdu siHa YCUTIT
TEHJEHIIUSICUHA  HAMOEH  JTajU.
Ymlby #ungara OKOpU cyB capdu
Jlap€ xaB3acuja CyBHUHT MYJIUTH
€KHU cyBra OyraH TaJJaOHUHT OIIHUIIHN
6uiad OOFIUK OYJTUIITA MyMKHH.
Oxopu Yupuuk
TUZPOYy3eauiaru Yan KUPFOK,
KopacyB kaHaimu Oyimuya 2014-2025
Wwuiapgaru cyB capdu  TaxXJIHNIN
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B Makc (2021)
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IIIyHU KypcaTajuKu, cyB capdu HUI
JlaBOMHJla Ba HWLIap oOpacujaa
ce3wiapsu y3rapub typaau. baxop Ba
€371a cyB capdu oliica, Ky3 Ba KUIIJa
macasaaud. 2017, 2021 Ba 2024
Hwuiapsia cyB capduaa ys3ura Xoc
dapksiap KysaTwiraH. YOy Tax/IuJI
TUAPOY3EJTHUHT HIILJIAI PEXXUMHU Ba
CYyB pecypcjlapuHU OOIIKAPUIN YIyH
MYXUM/THAD.

MwuH (2021)

5-pacMm. Uan Kuprok Kopacys kaHauaarv 2021 Hijigara MakKCuMaJsI Ba
MHHUMAaJ cyB capdu.
Oxopu Yupuuk 2udpoy3eauHu xasgcusru2uHu masmuraaul
yopa - madoupaapu

Maxkcumai XUCOOUU
XapajkaTjaap KUMMaTUHU Ky3aTyBJiap

KATOPUHUHT y3alUIIN I0OKOpHUZa
’KOWJIamral cyB oMmOopJsiapu  Ba
YJIAQpPHUHT  UHIIOOTJIAD  OpPKaJIH

yTkazuil maptiaapu Ounad OOFIUK
O6yaraH HOpMa Ba XapakaTJIADHUHT
y3rapuinu MyHoOcabaTu OmiaH
AHUKJIAIITHPHUIIIL.

BakT yTumiu 6uiad HOpMaTUB
XY KoKaTJIAapHUHT HOMJIapU
yarapuiura KapaMmawu,
MaKcuMaJl XUCcOOUM XapakaTaap
METOIUKaCHU (C.H.Kpurckuii Ba
M.®.MeHkes Takaud 5Tra”

UHTETpas TAaKCUMOT arpU
YHBUKJIAPH) y3rapuIincus
KOJIIN. XY KUKEHT TUAPOIIOCTUaru
Ky3aTyBJap KATOPUHHHT Yy3aWHIIN
(1911  #mamas 1999  Hmrada)
MyHOcabaTu 6uan
MaKCUMaJI XUCOOHI XaparkaTjiap
KUAMATHHU aHUKJIAIITHPUII YUIYH
Xuco0-kutoblap  onub  Oopuau
(rugposioruk

xucobaa accuMeTpusa KodQOUITUEHT
u Cs TypTrTa  y3rapyBUYaHJIUK
koaddunuentu Cy ra TeHr fed Kaby
KWINHIN). XucobJiamr
HaTmxkacuzaa Q o1 % =
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1453 M3 /cek, Q:%=1203 M3 /cek Kul
MaTJiap OJIMHIH, Oy 3ca
MaKCHMaJI XMCOOMU XaparkaTJIapHUH
T JIONUXa KUMMAaT/JIapy/iaH aHYa KaM.
By xosnar YopBok cyB ombopu
KypWIragiad cyHr Uupuuk zapeéecu
XaB3aCHHUHT acoCUi y3aHJapuja
OKUMHHUHT  TapTuOra COJIMHHIIN
ouad U30XJIaHaIH. Mucout
cudarua FazankeHT
TUAPOIIOCTUIATH  MabJIYMOTJIAPHU
KypHUIll MyMKHUH. 1975 UWIAAaH 2000
Wwiaraya OysiraH jgaBpAa yprada
WUWUIMK cyB capdu 148 npaH 332
M3/cek raua TebpaHub TypraH. by
YopBoOK cyB OMOOpH KypHJIHIIHUIAH
OJIUHTU ypTauda cyB capduaaH aHua
KaM. Ep KUMUPJIAIIAHAHT
BaPOH KWJIYBYH TAHCUPUHU XpcoOTa

oJrad X072, YOpBOK TYFOHUHUHT
MoOcCJIanTyBYaH TOIIT
YIOMJIM SKaHIUTU cababiiy, CYyB

oMmbopuHHu (aBKysoaAa OYIIaTHII
MakcaJu/ia KaTra MUKIoOpAa —
2000 M3/cek cyB YUKapuo
I000PUITUIITU BXTUMOJIU KaM.
X03Upru IIApOUT/AA, KYyI CYBJIH Ba
Kam CYBJIU WUJIJTADHUHT
TaKPOPJIAHHII  JaBPUHH  XHUcoOTa
oJTa”H XosaAa, Yupuuk mapécuaaru

SHT SXTUMOJINH daskynoaa
Ba3uAT YOpBOK CyB OMOOPHUHUHT
UIOHb onmna 2

000 MJIH M3 rava TyJIMIIN Ba yHTa
900 — 1000 M3/CeK CyB KeJIHIIH,
IIYHUHI/IEK, Yram

Ba OKkcokoTacoll opkajimi 200 -
300 M3/cekraya ceJ MacCCaCHHUHT
KEeJIUIIN xucoOJIaHaau. Cys

OMOOPHUHUHT HIOHb OUHJA TYJIUK
curuMra sra Oynumm Ba YopBOK CyB
oM0opura Karra MUKJI0pJia — 900 — 1
000 M3/ceK CyB KeJUIIU IapouTHaa
OKUMHU TpaHchOopMaIUsA
KWINIITHUHT UMKOHH HYK Ba 900 — 1
000 M3/cek CyB TYFOHHHHI  KyHH
KucMHura YupumkK [Aapecu OpKaau
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TPaH3UT Tap3/a TallIaHa/u. byHaai
X0JIJ1a, CYFOPHIIIT Ba  caHoar
OXTUENKIAPU YUYH CYB  OJIUII,
IIIyHUHT/EK, YraMm Ba OKcokoTacou 6
yinua ce TOIIKUHJIADUHUHT
HOKyJIa KOMOWHAIUsCH XucobOra
osinHCca, Yupuuk gapeécuHuHr FOkopu
Yupuuk THAPOY3EIU KECUMHUA €3TH
TOIIKUHHUHT TaXMUHAH 1
000 Mm3/cexk capp OmyaH  YTHIIHN
MyMKHH, Oy 5ca TYFOHHUHT YTKa3HIII
KOOWIUATHIAH KAMPOKIHD.
MexaHUK Ba 3JIEKTP JKUX03JTAPUHUHT
WIII KOOMJIUATUHU OaxoJiaril.
I'mapoysestHUHT  3aTBOpJsiapu 1957
WWIJla YPHATWITAH, OXUPTU KAIIUTaJI
TABMHUPH 1990 HmiAa Oa’kapura.
Hazopat maneBpJsiapu KypcaTtranuze
K, 3aTBOpJIAp Ba KyTapuIIl
MeXaHU3MJIapu KOHUKAPJIX X0JIaT/ia.
CyB y3elu KHXO3JIADUHHUHT 3JIEKTP
TAbMHHOTHU KyAuaru
MO/ICTAHIIVsJIapTra YJIAHHUII OPKAJIH
TAbMUHJIAHAIU:

Niran — OKKOBOK ITO/ICTaHITUSICH;

Peszeps -  UYupunk  Kypuauin
MaTepuaiapu KOMOUWHATH
IO/ICTAHIIUACH;

Astronom - 9C/I-10-T/400 M nuzenp
BJIEKTP CTAHITUSICH.

T'uapoTexHUK MHIIIOOTJIaparu
MyMKUH oyaran aBapus
X0JIaTJIADUHU TaBcudJIal,
XaB(CUBIUK Me30HJIApUHU
QHUKJIAIITHPHUIIL.

I cuenapuii. 'uapoysen oaguaaru
MaKCHUMaJl CyB CATXUHUHT JIOMHUXaza
OenrmyiaHraH — carxjlapjiaH  OIIUO
KEeTUIITX Ba TYFOH TeIacHu Xamja
HyHaITUPYBYM Jlambasiap yCTUIAH
cyB okub ketuin MyMkuH. CyB OKu0
KeTUIIN KyWujJaru xoJjuiapjia 13
6epuIly MyMKUH:

a) TYFOH Ba CyB OJIMII WHIIOOTJIAapH
TEIINKJIAPUHUHT YyTKa3UIII
KOOWIMATH eTapjud OyJIMaraH/JIuru
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cababiru XxuCcOOHH MaKCHMAaT CyB
capdu OIIUIIN/A;
b) Oxkopuma

»)komtanirad YopBoK Ir'uZipOy3eIMHUH
I TYINPOKJU TYFOHU OYy3WIHUIIU Ba

TOIIKUH  XaMla  EPWIHII  CYB
capdiapuHUHT KYIIHJTHATIN
HaTWKACH/Ia;

B) daskynoaaa My3
peXXUMU/Ia, THKUJIMAaJIap Ba My3
TYILTAHUIITHA

xoaucanapuzga.ll cuenapuii. ['uapoys
et WHIIIOOTIADUHUHT
Kyiu beduaa Oy3uiunniap 103ara

ke, bByHzan xosga, HOTYFpHU
3aTBOPHHU HOTYFpU OOIIKApHUII, CYB
capUHUHT HOTEKNC TAKCUMJIAHUIIIH,

rupZIo0bii  30HajJIap Ba OKHMJIAP
an/i0 6yuIm, HUIyHUHT/EK,
TUJIpOy3eJijlaH  KeUUHTU Y3aHHUHT
UHTEHCUB YMYMUH IOBIJINIITU
HAaTWIKACUJla  4YyKyp  MaXasuIui
IOBIJIMIILIAP Mak10 OVIraHia aBapus
X0JIaTU 103ara KeJIa/iu.
IIT cuenapuii. I'mapoysen

ou/IeBOpUHUHT cyhdO3U0H-
dbupTpanon Oy3UIHIIH,
UHIIOOTJIApHU 4YeTsiab YTyBUU €EKU

137

Maza cypdo3mu0oH IPyHT
3appaJlapuHUHT 00  KEeTWJINIIHN
HAaTW)KacUJa HWHIIOOTHUHT aupuM
3JIEMEHTIADUHUHT HOTEKHC UYKHIIIH,
3aTBOPJIADHUHT

KUHIIauuIny, e opMalior Y0KIap
HUHT OYWJINIIN, OeTOHAa WUy KyHhuo
oyIManuraH E€pHKJIap an10
O6yaumm Ba X0Ka3o 103 Oepuiim
MYMKHH.

IV cuenapuii. I'napoysesHUHT
IUBEPCUs HaTmXkKacuga Oy3WInIIN
(MacasaH, TYFOHJIAp OPKAIN YTyBUU
aBTOMOOWJIb UYJIJTApU KUCMJIAPHU/IA).
bynpaii xosjma, aBapus TypJjiu XU
XapakTepra sra OVJIHWIIA MyMKHH,
XaTTO TOWIKWUH CcyB capdapu
VTKa3WIa€TraH [IaBp/la  XaJIOKATIN
BA3UATHUHT 03ara KeJINIuraya.

V cuenapuii. Tabumii
xoxucanap (cericMuka, GpU3UK-
TeoJIOTHK Ba bomrkasap).

Tyronnmap Ba cyB ombopJapu
Oy3WIUIIIMTHUHT OoKubOaTIApUHU

TaXMUHUN OaxoJialll ydyH XaJaKapo
aMa/IMéT/ia TaXMUHUN OMWLIap Ba
xaBd Oa/utapy THU3HUMH MAaBXKYI.
Baxosam yuyH KyJUIaHWIQJIUTaH

« - » o
Geton TPyHT (I) KOHTaKkTH/A 6aJ'IJ'Iap TU3UMHU TYFOH 6a)'IaHIUII/II‘I/I,
KOHIIEHTPJIaHT'aH NJIIbTPAIINOH
OHIEHTD o 6% I]; O OU YHUHT OJiugarua CyB XaXXMH Ba
nmiia I1an JINIIIU. HAan o
OK P A0 DY, YHA Kyhu 6edparu nmoreHnuag  xaBdra
T HUHT Hpum
XoJiaa, APOY3€EJl anp 60-FJII/IK.
KHCMJIapuaa
Kypcarkuuaap Bawap
CyB oMGOpH Xa)KMH, MJIH. M3 >120 (6) 120 ..1.0 (4) 1.0...0.1 (2) <0.1 (0)
TyroH GaJaHAINTH, M > 45 (6) 45...30 (4) 30...15 (2) <15 (0)
dBakyanusa Tajaadaapu > 1000 (12 1000 ... 100 ( I?I}“f}q
(onamnap) ) 8) 1001 (4) (0)
IOxopu Ypraua Macr ik
IToreHuasx xaBg (12) (8) (4) (0)

Ba/utap HuruHIAICH

XaB¢ Toudacu

36...31

IV (roxopu)

30..19

III

18...7

I

6..0

I
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MapxyyT miapouTiiapAa  Ba
TUKJIAIl WIUIapu Oa)kapuraHjaH
CYHT aBapHus SXTUMOJINHU (XaBPUHM)
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KUPpUTWINIIU Kepak. FOkopu Yupuuk
TUApoy3enuia 103 Oepuim MyMKUH
Oysiran Typau aBapusiiap xaBdu 3ca

H6axosari. Kyhuaa TaKInd STUJIAETTaH
Kypcarkuwiap Gyitnaa IOkopu MeTo/iMKa Oyinua kajBajiapra
Yupunk THPOY3esIH ypraua acocaH Oaiap THU3UMH OpKalu
JlapakaJiaru MoTeHIuaa xaBra ara baxomaHay.
oyaran 11 XxaB® Toudacura
Ne Xasop bana
. | Tpyar TYFOHHUHT, POCTJIATHWIAPDHUHT OYy3WIMINKTA Ba KyHH Xy[AyAJap YUyH
xaBdra o110 KeJIMIM MyMKHH OYJIrad aBapust 5
2 | DKcIUlyaTaTCcHs XOUMJIApY YUYH XaB( TyFAUPaUTaH aBapusi 4
CyropuIll €KH 3JIEKTP TABMUHOTHAA Y3WIUIITa OJUO KEeJIWIIN MyMKUH Oyiran
3 | apa 3
pus
4 IMaxapsap ypracuaaru TeMHp HyJ Ba aBTOMOOWIb HYJIapyd KATHOBUHU TYXTaTHO 3
KysI/IUrad aBapus
5 | KaTra rapMupJiani uiiutapuHu tanab KuiaJural aBapus 2
6 Kugnuii okubatiapra oaub KeJMaliuran aBapus 1
Ne Xasd basaa
1 Myxkappap 3
2 fxuH 3 ... 5 Uu1 uuuaa coaup OYIUIIT MyMKUH 2
3 Kenmaxkakma comup Oy AN MyMKHH 1
XyJaoca xaBcu3 (aosUATUHN TabMUHIIAII
IOxopu Yupuuk, YUyH 3aMOHaBUU OomIKapys
TUJIpoy3eInad doiigananun TU3UMJIADUHU JKopui ATUIL,
MIapOUTUHU TAaKOMUWJUIAIITHUPDHUIII Ba TUAPOJIOTHUK MabJIYMOTJIADHHU

YHUHT XaBCbCI/ISIII/II‘I/IHI/I TabMHUHJIAII

Macajlajlapura  ajJjoxuza 3IbTHOOp
KapaTwigu. bobGma  ruzmpoysenHu
OOIIKAPUIII »KapaéHJIapuHU

aBTOMATJIANITUPUIIL, KYTI HHJUIHUK CyB
capdpu MabJIyMOTJapPUHU TYILJIANI Ba

TaXJINJT KWJIHIII, TETUIILIN
Ma’bJIyMOTJIap O0azacuHU
MAKJITAHTUPUIIT xam/ia
TUJIPOY3EJTHUHT XaB(OCUBITUTHHH

TabMUHJIAII OYYa KOMILJIEKC Yopa-
TaAOUpJIAapHU HUNLIA0 YUKHII KaOu
AYHaIUIILIAD TaXJ I KUJIUH/IU.
Taxyiun HaTwXKajlapu UIYHU
KypcaTaiuKu, OyryHru KyH/1a
TUAPOY3€JUIADHUHT caMapajii  Ba

TU3UMJIN PABUIIJIA HUFUII BA TaXJIHJT
KWIHII, IIyHUHTAEK, XaB(PCU3IUK
Tasabjapura KaTbUH PHUOS KHUJIHII
MyXHM axaMHUATra sra. ['uapoysenHu
OOIIKAPUIITHUHT

aBTOMATJIAIITUPUITAH yCyJIapu CYB
pecypciaapuiaH OKWJIOHA
dorigananui, SKCILTyaTallioH
xapakaTJapHU  KaMaWTUpUII  Ba
daBkys10/1/1a Ba3UATIADHUHT OJIUHU
OJIUIIZIa caMapajii €edYuM OVIuIIu
MyMKuH. Kyn Hwuiuk cyB capdu

MabJIyMOTJIapHU acocyga TallKHuJI
ITUJITAH MabJIyMOTJIAp O0asacu sca
TUAPOJIOTHUK PEXKKUMHU YYKYPp

yprasuil Ba MporHO3J1alll UMKOHUHU
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sApaTajiu. I'uapoy3esTHUHT
xaBGCUBIUTUHU TabMUHJIAI GyHnda
Kypwjirai d4opa-TaadupJyap  aca
UHIITOOTHUHT 6apKapop Ba UITOHYIN
daonuaTunm kKadoaaTaanim.
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BY USING SATELLITE NAVIGATION SYSTEMS
OBSERVATION OF LANDSLIDES AND MIGRATION EVENTS

Suyunov A.S., Suyunov Sh.A., Xudaykulov Sh.Sh, Omonov I.H.,
Yarkulov Z.R. - Samarkand State University of Architecture and Civil

Engineering named after Mirzo Ulugbek

Annotation. This paper
discusses the study of modern
conditions and the problem of
landslide phenomena in rocks by their
types. The conditions and reasons for
the formation of landslide areas are
considered. It is shown that, subject to
a number of necessary conditions, a
landslide is, first of all, a function of
the steepness and height of the slope,
and only then a function of the
presence of groundwater. The issues
of using modern satellite navigation
systems in monitoring landslide
phenomena are considered. Methods
for observing landslide phenomena
using modern satellite systems are
presented. Based on the results of
satellite navigation observations of
signs installed on the surface of the
landslide, the magnitude, direction
and speed of horizontal and vertical
displacements were calculated. The
accuracy of the specified
characteristics has been assessed.
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AHHOTaAIMA. Ha  pgaunon

paboTe paccMaTPUBAIOTCA BOIIPOCHI
U3y4eHUEe COBPEMEHHBIX COCTOSIHUM U
po0JsIeMbl  OIOJIBHEBBIX SIBJIEHUH

FOPHBIX IOPOJA, IO WX BHAAM.
PaccMOTpeHBl YCIOBUA U IPUYHHBI
0Opa30BaHUs OIIOJI3HEBHIX YYACTKOB.
[TokazaHo, 4YTO mpPU COOJIOAEHUU
psza HeOo0XOUMBIX YCJIOBHU
OII0JI3€Hb, B IIEPBYI0 OUYepelb, €CTh
(QYHKIIMA KPYTH3HBI M  BBICOTBI
CKJIOHA, a Yyxe 3areM (QYHKIUA
HaJINYUA I'PYHTOBBIX BO/JI.
PaccMoTpeHbl BOIIPOCHI IPUMEHEHHE
COBpPEMEHHBIX CIIyTHUKOBBIX
HaBUTAI[MOHHBIX CHUCTEM pH
HaOJII0IeHUe 3a  OIIOJI3HEBBIMU
sIBJIEHUsAMH. IIpuBeIeHbI METO/IbI
HAOJIIOEHUH  3a  OIIOJI3HEBBLIMU
ABJICHUAMU c IIpUMeHEeHUEeM
COBPEMEHHBIX CITyTHHKOBBIX CHCTEM.
I[Io pesysabTaTaM  CIyTHHKOBBIX
HABUTAIIMOHHBIX HAOJIOAeHUH 3a
3HaKaMH, YCTAaHOBJIGHHBIMU  Ha
IIOBEPXHOCTU OIIOJI3HS, BBIUHCIEHA
BeJINUKMHA, HAalIPaBJIeHHE U CKOPOCTh
TOPU3OHTAJIBHBIX U BEPTUKAIbHBIX

cMenleHu. BrbIlmosiHEeHa  OIleHKa
TOYHOCTH yKa3aHHbBIX
XapaKTEPUCTUK.

KiaroueBbie ciioBa: BOJHAas
9pO3usi, OIIOJI3HH, CEUCMUYECKHe
TOJTYKH, SPO3Hs TOUYBBI, CIIyTHUKOBAS
HABUTALMA, OIIOJI3HU, IJIOTUHBI
THIPOBJIEKTPOCTAHITN, HABOAHEHUS,
3eMJIETPSICEHMU S, Ca/IbI-0a3MCHhI,
recyaHble JIIOHBI, CTUXUIHBIE
OencTBUs, OKpy’KamwIas cpejga -
OXpaHa OKPY>KaroIleH cpe/ibl.

Introduction. Today it has
become an irrefutable truth that one
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of the main problems of our time has
put forward the problem of protecting
people and their environment from
the consequences of emergencies
caused by natural disasters, accidents
and catastrophes, including those of
an environmental nature.

The nature of Uzbekistan is
generous: high mountains, deep
rivers, large sandy massifs and oases
of gardens. At the same time, the
climatic and geological features of the
territory of the republic, as well as the
infrastructure of sectors of the
national economy, determine the
possibility of natural emergencies:
earthquakes, floods, mudflows,
landslides, snow avalanches, possible
breakthroughs of hydraulic dams and
high-mountain lakes and the
formation of catastrophic zones in
connection with this flooding.

Correctly and undetermined
displacement of a landslide area in a
timely manner can lead to an
irreparable  disaster, with the
destruction of agricultural crops, a
unique natural landscape and even
human casualties (Fig. 1).

Thus, we are faced with the
problem of correctly and timely
determining the displacement of
landslide areas. This problem can be
solved using modern geodetic
methods and using  satellite
navigation systems to determine the
movement of landslides.

According to the definition of
I.V. Popov, a landslide is the
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displacement of rock blocks with a
volume of tens of cubic meters or
more on steep slopes as a result of
wetting of the separation surfaces
with groundwater [2,7]. It is the rock
blocks that slide, while retaining
(within the blocks) their original
structure. Sliding rocks are usually
loose or poorly consolidated. The
sliding block may contain separate
layers or lenses of strong rocks.

Literature and method

Landslides occur on a slope or
slope due to an imbalance of rocks
caused by an increase in the steepness
of the slope as a result of erosion by
water, weakening of the strength of
rocks due to weathering or
waterlogging by precipitation and
groundwater, the impact of seismic
shocks, as well as construction and
economic activities, without taking
into account the geological conditions
of the area (destruction of slopes by
road excavations, excessive watering
of gardens and vegetable gardens
located on slopes, etc.).

The size of landslides varies
greatly. There are huge landslides
involving hundreds of thousands of
cubic meters of rock, and small
landslides of several tens of cubic
meters. Therefore, the main task
when organizing the protection of the
population and territories from
landslides should be a coherent
structure to prevent their negative
impacts [3].
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Landslides are usually confined
to steep slopes of ravines, gullies, and
river valleys. They are found in the
mountains in the area of development
of weakly cemented rocks. Landslides
are widespread on platform plains,
where they are confined to the banks
of rivers and seas. But everywhere on
the plains, landslide slopes occupy
small areas due to the fact that
generally steep slopes (more than 15
degrees) are narrowly localized and
the percentage of the territory
occupied by them to the total area of
the plain is not even 1%. In the
mountains, strong rocks
predominate, which also sharply
limits the spread of landslides. On the
plains, as well as in the mountains, in

142

-

Fig. 1. Collapse caused by natural causes.

Y

Fig2. Heavy rains hit Southern California (USA).
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places where rocks emerge, even on
the steep slopes of valleys, landslides
are not observed.

During a landslide, a certain
complex of relief forms is formed: a
landslide circus, limited by the
landslide failure wall (landslide
ledge), a landslide block,
characterized in most cases by the
tilting of the upper area (landslide
terrace) towards the landslide slope
with a steep ledge facing the river, sea
or lake in the direction of the landslide
movement. The landslide separation
surface has a spherical shape, tending
to approach a circle. In some cases, as
a result of deformation of the surface
layers of rock by a moving landslide
block, a pressure landslide shaft
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appears. Such landslides are called
detrusive, in contrast to delusional
ones, which slide freely to the river
edge.

Discussion

Observations of landslides.
Observations of landslides are carried
out using various geodetic methods.
Depending on the type and activity of
the landslide, the direction and speed
of its movement, these methods are
divided into four groups [2,7]:

- axial (one-dimensional),
when the displacement of points fixed
on the landslide is determined in
relation to a given line or axis;

- planned (two-
dimensional), when displacements of
landslide points are observed along
two coordinates in the horizontal
plane;

- vertical — to determine only
vertical displacements;

- spatial (three-
dimensional), when they find the total
displacement of points in space along
three coordinates.

Axial methods are used in cases
where the direction of movement of
the landslide is known. These include
[4,8]:

- distance method, which
consists in measuring distances in a
straight line between signs installed
along the movement of the landslide;

- method of sites equipped
in the direction perpendicular to the
movement of the landslide;

- beam method, which
consists in  determining  the
displacement of the landslide point by
changing the direction of the sighting
beam from the original sign to the
landslide one, while the angular
parameters between these directions
are measured.

Planned methods include direct,
backward, linear  intersections,
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polygonometry, and a combined
method that combines the
measurement of directions, angles,

distances and deviations from
alignments.
Altitudinal displacements of

landslide points are found mainly by
geometric and trigonometric leveling
methods[1].

To determine the spatial
displacement of landslide points,
photo theodolite survey is used.

At the present stage of scientific
and technological progress, satellite
measurement methods are widely
used in geodetic production. We
propose the use of GPS measurements
as a spatial method for determining
the displacement of landslide points.
The use of the NAVSTAR GPS satellite
navigation system is more effective
than photo theodolite survey, both in
terms of accuracy and economic
indicators. In addition, labor
productivity increases by simplifying
the production process.

Displacements of landslide
points are calculated in relation to
support signs, which must be located
outside the landslide area. The
number of signs, including landslide
ones, is determined for reasons of
ensuring a high-quality measurement
scheme and identifying all the
characteristics of the ongoing process.

Observations of landslides are
carried out at least once a year. The
frequency is adjusted depending on
the fluctuation in the speed of the
landslide: it should increase during
periods of activation and decrease
during periods of extinction.

Results
As a result of the rapid
development of scientific and

technological progress, especially in
recent decades, a new method for
determining coordinates and their
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increments has emerged - satellite. It
uses moving satellites whose
coordinates can be determined at any
time.

Currently, two satellite

navigation systems are used: the
American system NAVSTAR GPS
Navigation System with Time And
Ranging Global Positioning System
(navigation system for determining
distances and time, global positioning
system) and the Russian satellite
system GLONASS - Global Navigation
Satellite System.
To  solve  various  problems:
determining the exact coordinates of
individual points, sequential
measurements of the location of many
points, continuous coordinate
determinations, etc., a number of
measurement methods have been
developed within the GPS framework.
These methods differ in the
technology of performing the work
and the resulting accuracy of
calculating the base vector.

Static method
Positioning)

The name of the method means
that the receivers do not move during
the entire observation interval. The
base receiver and the unknown
receiver simultaneously observe and
record data for 15 minutes to 3 hours.
This session duration is caused by the
need to determine the integer phase
ambiguity at the beginning of the
session. This is also facilitated by a
noticeable change in the
configuration of the satellite system
over time. Single-frequency receivers
are used to measure bases up to 10-15
km long, and dual-frequency
receivers are used for bases longer
than 15 km (the advantages of dual-
frequency receivers are the ability to
adequately simulate the effect of the

(Static
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ionosphere, as well as shorter
observation durations to achieve a
given accuracy). After completing the
observation sessions, the data
received by each receiver is collected
together, entered into a computer and
processed using special programs in
order to determine the unknown
coordinates of points.

This method is used to solve
problems of monitoring national and
continental  geodetic = networks,
monitoring tectonic movements of the
earth's surface, monitoring the
condition of dams, foundations of
nuclear power plants and other
structures.

Pseudo-Static Positioning

It differs from static in that it
provides higher survey productivity
by performing observations over
several short sessions instead of one
long one. One receiver continuously
monitors the base station. The
transported receiver, after observing
for 5-10 minutes at the designated
point, is turned off and transported to
the next designated point, where it is
turned on again for 5-10 minutes.
Then it turns off again and is
transported to the next point, etc.
Each designated point must be visited
again for 5 minutes 1 hour after the
first visit.

This method is almost equivalent
to the static method, but instead of
waiting 1 hour for the satellites'
configuration to change, observations
are made for 5 minutes and the next 5
minutes are observed one hour later
when the configuration has changed
significantly. The remaining 55
minutes can be used to visit additional
unknown destinations. The accuracy
of the results obtained will be at the
level of the static method.

Both single-frequency and dual-
frequency receivers can be used for
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observations[6]. The method is
convenient when it is necessary to
accurately measure the coordinates of
a large number of points within a
short time. The disadvantage of the
method is the need to accurately plan
the schedule of visiting points[5].
Rapid Static Positioning

This method has been developed
in recent years. It has significantly
increased the productivity of GPS
surveys. The method differs from the
pseudostatic one in that only one visit
to the determined points is sufficient
(within 5-10 minutes - depending on
the distance between the reference
and determined points). At first, at
the stage of the emergence of this
method, only dual-frequency P-code
receivers  were suitable  for
observations. Nowadays, some single
frequency receivers can also be used
in fast static mode.
Stop-and-Go
Positioning

The method allows you to obtain
the positions of points as quickly as in
the case of using an electronic total
station when solving topographic
problems. The method requires a
short initialization procedure to
determine integer phase ambiguities.
After this, the reference receiver
continues to continuously observe at a
point with known coordinates, the
second receiver is transported (on) to
the first determined point, where it
again observes for 1 minute. Then he
visits all other designated points (only
once).

The most common initialization
procedures are:

exchange of antennas, when the
second receiver is located at the
“exchange point” (knowledge of its
coordinates is not necessary), selected
at a distance of no more than 10 m
from the reference one, observation of

Kinematic
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4-8 epochs is performed, then the
receivers are rearranged (without
turning off), exchanging antennas and
observing 4 -8 epochs (up to several
minutes), and then the reverse
procedure for exchanging antennas
and performing observations for 4-8
epochs occurs;

standing of the second receiver
for 1 minute at the second point with
known coordinates, and this second
point can be at a distance of no more
than 10 km from the reference point;

static method, when the
determined point is selected at a
distance of no more than 10 km from
the reference point, and the
observation session lasts at least 30
minutes.

The method is effective when
performing topographic surveys,
when it is necessary to determine the
coordinates of a large number of
points in a short time, when
constructing digital terrain models,
and determining the location of
terrain objects that have the shape of
a broken line (pipelines, roads, etc.).
Kinematic method with static
initialization

The method is very similar to the
previous one. In the same way, at a
base point with known coordinates,
an initialization = procedure is
performed, then the mobile receiver
moves to the starting point of the
movement route and  makes
observations there for several
minutes. Next, the moving platform
with the receiver begins to move along
the route. GPS measurements are
performed continuously while driving
at intervals of 1 second. The accuracy
parameters of the method are the
same as those of “Stop-and-Go”. Most
often used to obtain coordinates of
linear objects such as roads, rivers,
etc.
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Kinematic method with on-the-
fly initialization

This method does not require the
placement of a mobile receiver at the
base station for initialization - this
procedure is performed directly while
the vehicle is moving along the route.
In addition, if for any reason the
observations are disrupted, the
initialization process is carried out
again  without  stopping the
movement. The accuracy parameters
and areas of use of the method do not
differ from other kinematic methods.
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AETPATAIIAATA YYPAT'AH CYFOPIIAZIUT'AH EPJIAPHUHI
THUKJIAIIL BA @ONJAJTAHUINTA KUPUTHUII TAABUPJIAPUHH
JABJIAT TOMOHU/JIAH KYJIVIAB-KYBBATJIAIILL

Yemanoe KOcyd Aauxkyaosuu - “TowkeHm uppusayus 6a KUWAOK
XYHcanuauHu MexaHulayusaaul Mmyxamoucaapu uvcmumymu” Munauil
maokKukom yHueepcumemu, ukmucoduém ¢gauaapu 6yjiiuua daacaga doxkmopu,

(PhD)

AHHOMauus. Maskyp c BBISIBJIEHHUEM, OIIEHKOU
Mmako.aaoa, Y3bexucmon CYIIIECTBYIOIINX 1po0bJieM u
pecnybaukxacu ukmucoouémuHu dbopmupoBanuem OIIpeIeIEHHBIX
aHaoa pusoxcaaHmupuul ea TEOPETHYECKUX u METOUKO-
3pKUHAQUMUPpUWL wapoumuaa IIpaKTU4YEeCKux  II0AXO0J0B K  HX
deespadauusiea yupazau peIIeHunIo.
cyropunadu2aH epaapHuU muxkaaul 8a Kirouesbie cjaoBa:
dotidaranuwea Kupumuwt Jierpajanmus, METO/I0JIOT U,
maobup.aapuHu dasaam OpoIllaeMble  3eMJIH, TEXHOJIOTHs,
MOMOHUOAH KJanab-KyssamaauwHu KaMepasbHbIE HCCIeJ0OBAHN,
uamuil-yeayobuil acocaapu I10JIEBBIE UCC/IEI0OBAHNA,
épumunean. by 6opadasu masdxicyd TEPPUTOPUA.

MYammoaapHu avukaaw, baxoaaiu Annotation. This article
8a YAApHUHZ edumaapu 13acudax highlights the scientific and

MyasH Ha3apuil ea ycaybuil-amanutl

methodological foundations of state

EHOAQUIYBAAPHU — WAKAAAHIMUPULL support for measures aimed at
acocaapu 6UNaH GOFAUK restoring and putting into use
MyammonapHu madkuk — amuwea degraded irrigated lands under the
{HaAmupunean maxaug ea conditions of further development
MABCUsLAAp ACOCAAH2AH. and liberalization of the economy of

Kaaum cijanap: the Republic of Uzbekistan. The paper
Jleepadayus, yeaybuém, substantiates ‘ propqsals and
CYropuAaou2an epaap, MexHoA02Us, recommendations directed at
xamepan, daaa, xydyo. studying issues related to the

AnHoTanuda. B jaHHOH craTthbe

identification and assessment of
existing problems, as well as the

OCBEIIEHbl  HAyYHO-METOJUYECKHe : . .
OCHOBBI TOCYAapCTBEHHON formation qf certain .theoretlcal and
IOAIEPIKKH MEpOIPHATHI o methqdologlgal-practlcal approaches
BOCCTAHOBJIEHHIO U BOBJIEYEHUIO B to their solutions. .
HCIIOJIb30BAHUE  JI€TPAJIMPOBAHHBIX Keywords: o degradation,
OpOIIIaeMBbIX 3€MeJIb B YCJIOBHAX methodology, irrigated lands,
JaTbHEeHRIIero Pa3BUTHAS i techpology, desk study, field study,
Jnbepan3anuu BKOHOMUKU territory.

Pecry6uku ¥3bekucraH.

O00CHOBaHBI peaJioKeHUs u KI’IPI’IH} MaMﬂaKaTHMP}?
pEKOMeH/Jaluy, HAaIMpaBJeHHbIE Ha KHIIVIOK ~ Xy’KaJIUTHU/ia TaPKI/I6HP{3
HccyIeJoBaHue Mpo0JieM, CBA3aHHBIX HHCTUTYINOHAJL, HMHBECTUINABUN
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y3rapuIIapHU YyKyPJIAIITHPUII
OpKaIu HUIIa0 YUKAPUIIHU U3YUI
PHUBOKJIAHTHPHUII, axOJUHU O3HUK-
OBKAT MaxCyJIOTJIapy, KauTa MIILIall
CaHOATHHH XOM aIlé OMIaH y3JIyKCH3

TabMHUHJIAII, 03UK-OBKAT
XaB(OCUBJIUTUHU AHaza
MycTaxKaMJall, S5KOJOTUK  To3a

MaxCyJ0T/ap UNUIab YHKAPUIIHU
KEHTauTUpUII, arpap CeKTOPHUHT
SKCIOPT CAJIOXUATUHU CE3UJIApJIN
Japakajla  OIIMPHUIN  HCTUKDOOJIAA
aMaJIra OUTUPWINIIN Ky3/1a TYTUITaH
SHI MYXHM YCTyBOp Basudasapaan
caHaJIa/Iu.

[y HYKTau Hazap/aH,
V3bexkucron  Pecmy6imkacu — Bomr
BAa3UPUHUHT arpap Ba O3UK-OBKAT
coxaJIapuHU PUBOKJIQAHTUPHUIII
Macasiajiapu oyrimua
ypuHOOCAapUHHUHT 2020 HWuia 21
anpeszard  03/1-755 (03/1-952)-
COHJIM Hurmauin 6aéHum  OwiaH
NuKuposra Kaplu KypallunIil
>KaMFapMacu MabJiariapu
xucobuaH KopakosmorucToH
Pecrybinkacu Ba BUWIOSTIIapAa 2020
WWJIHUHT amnpejib-Mall  owlapuza
KHUIILJIOK XY KaJIUTUTa
doiitanaHUIZIaH YUKKAH Ba CYB
3axypacu MaBxKyZ Oysrad »kamu 38

MUHT 483 reKTap epJiapHU
doiigananuira KUpuUTHIl Oyiinda
OupUHYHU HaBOaTga amMmaJira
OIIMPWIAJIUTaH YCTYyBOp 143 Ta

JIOUMXAJTapHUHT MaH3WLIA pyHUxaTu
TaCJIAHTaHU xam/ia ymoy
TaI0UPJIapHU aMaJira OLIUPUII YUYH
158 MJIpA, 442 MJIH cyM MalJariapu
QXKpaTUJITAH.

[ITyHuHTIEK, V36exucron
PecryOosinkacu KUIILTOK, Xy KaJTUTHHI
PUBOKJIAHTUPUINTA MYJKALJIAHTaH
2021-2022 HWLIapra MyJbKaJlJlaHTaH
JlaCTypU MXKPOCH Oyiinda 2020 vui 8
HIOH/ATHU 03/1-1078-COHIN HUFUITUIIT
6aéun OwmwiaH KopakajJmorucToH
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PecriyOsinkacu Ba BujIosIT/IapAa 55

MUHT 547 reKTap KUIIUJIOK,
XYKaJTUTUA doripananuiaH
YUKKAH Ba €p OCTU CyBU 3axUpacu
MaBIKY/T ep MaUOHJIapUHHU
doiipananumira Kuputail Oyinda
TaHJIAHTAH YCTYBOP 187 Ta
JIONUXQJIAaDUHU  MOJIASJIAIITUPUII

yayH HMHKuposra KapIiu Kypallulil
’)KaMfapMacu MabJsiaraapu
xucobuan 300 MJIpA, cyMm Mabsiar
axxpatwiau. JKopuit UMJIHUHT 9 olU
JaBOMUIA KopakajanorucTox
Pecnybsimkacu  Ba  BHJIOATJ/IApAA
’)kaMd 51,0 MUHT Tra IHIyHAaH, 39,6
MHUHT ra CyFOPWJIaJiuraH epJap, 12,3
MHUHI Ta €p OCTH CYBH 3axupajiapu
xucobugan Kanta ¢ougaTaHuIIra
KUPUTHIIH.

AKymnazman, KopakajinmoructoH
Pecnybimkacua 8170 ra,
Camapkaugga 7612 ra, Hapowuiizma
5121 ra, TomkeHTaa 7927 ra,
Kamkanapéna 3509 ra, byxopoza
3334 ra, Kuszaxzma 4554 rTa,
dapronaza 3335 ra, Cypxonpapéezna
3617 ra,Xopasmja 1970 ra,
Hamauraunga 1617 ra, Cupyapéna 683
ra, AuamxoHza 366 ra @ ep
MaWOHJIApU  KHUIIJIOK  XY»KaJIUTH
doiitananumnura KauTa
KUpUTWIN.YIIOYy  doigananuiira
KUPUTWITAH MaWJOHJIapHUHT 41
MHUHT TeKTapura KHUIIJIOK XY:KaJIUTH
SKUHJIApH, JKyMJajiaH, 6,3 MUHT
reKTapura 03yKa SKUHJIapH, 5,7 MUHT
reKTapura Ioju, 4,8 MUHT TeKTapura

AYKKaKJW, 2,7 MHHT TIeKTapura
MOWJIH, 2,7 MUHT TeKTapura cab3aBor,
1,7 MHHT TeKTapura IIOJu3, 44
reKTapura KapTomika, 1,6 MHHT

reKTapura maxra, 1,1 MUHT reKTapura
Fajula Ba 5 MUHT rekrapura 0oIKa
SKUHJIAp SKWiIAu.ByHIaH TamkKapu
5,1 MHUHT TeKTap UHTEHCUB OOF, 3,7
MUHT TeKTap TOK30p Ba 557 TeKTap
TyT30p Oapmo stwianu. Iy gactypu
Kpocu Oyiinua 2021 WU OJITH
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OMJINK KUJIMHTaH HaTWKajap
acocujia 320 MUHT TeKTap epJlapHU
Kauta (¢GougaTaHuIITra KHUPUTHUII

pexxaymamTupuirad 0yaub, IIyHAaH
1070 KM CyFOpHUII TapMOKJapu, 258
KM KOJUJIEKTOP TapMOKJIapd Ba 1011
JIOHA  CYFOPHUII  TapMOKJIApUHU
XOJIaATU  sAXIIWIaHTaH. HaTmwxkana
pecrnybsinka OyinJa skaMu 95,9 MHHT
rekTap MaWJOH  Y3JIalITAPUING
KUIIUIOK Xy>KaTurura (pougajaHulira
KUPUTHUIIJIN. KopakaamnorucTox
pecryosimkacuza 5,1 MHUHT TeKTap,

ABnv>kOHAA 1,4 MHUHT  TeKTap,
byxopoga 9,7 MuUHr  rexkrap,
Kuszzaxzma 12,6 MHHT  TeKTap,
Kamkamapéna 2,1 MHHT TeKTap,
HaBouiima 7,1 MHUHT  TeKTap,
Hamanranza 9,0 MUHI TeKTap,
Camapkanaja 19,2 MHHT TeKTap,
Cypxanymap€na 11,9 MHUHI TeKTap,
Cupnmapéna 3,0 MHUHT  TeKTap,
TomkenTaa 3,1 MHUHI  TeKTap,

daproHaZla 7,9 MHUHI TeKTap Ba
Xopasmzga 3,8  MHHI  TekTap
MauZioHJIap Kauta dQoiasaHuIra
KUPUTWITAH. fIHTU y3/1amTupaeTrad
epJIapHUHT 2517 TeKTapura CcyB
TE€KOBUU TEXHOJOTHAJIAD KOpUH
kunuHrad. lllynzmaH, 1488 rekrap
TOMUYMJIATUO CyFOPHUIII Ba 1029 reKTap
E€MFUPJIATUO  CYFOPUIN  TAIIKUJI
KWJINHTaH.

Xynymiapzia ep y3JauTupUIga
Hppuranusa-Meanopanus
TaIOUPJIADUHU aMaJiTa OIIUPHUIIA
KJacrepJsap, gepmep XyKaJuKIapH,
JIEXKOH Xy KaJaukjgapu Ba 0OoIka
Ta/I0ONPKOpJIap TOMOHUIaH 800 MJIP/,
cyM MHUKIOpZa V3 Mabsarjapu
epJiapHU QoiaJaHUIITa KUPUTHIITA
uyHaatupuiarad.llly HyKTau
Hazap/laH, /JAerpajanusara ydyparas
CYFOPWJIQIUTAH epJlapHU TUKJAI Ba
doiigananumra KUpUTUIL Oyiinda
acocul  WyHaMIUIapJlaH  Oupu
MeBEPUN XYKYKUH  XYy»KKaTJIapHU
KaOy/1 KWJIHII acocufia XyKyKHU
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O0azaHM ApaTHII Ba MyCTaxKaMJIaIll
Oyiinmua JaBIaTUMHU3 TOMOHHAH OUP
KaH4Ya Kapop xamza Q(apMOUIILIAD
TaCAWKJIAHTAH Ba UIILIa0 YUKAPUIITa
JKOpPUH STUJITaH.

MacanasH, 2013-2017 UWWLIAp
MOOOMHUIA CYyFOPHJIAIUTAH
epJIAapHUHT MeJIMOPATUB XOJIATUHH
AXIIWJIAINI Ba CyB pecypcaapujiaH
OKWJIOHA doHpasaHuI Oyiinda 2013
nwmi 19 anpesngaaru I1K — 1958-connn,
2018-2019 HwwLIap/la UppUTAUSHU
PUBOKJIAHTUPUII Ba CYyFOPUJIAUTAH
epJIapDHUHT MEJUOPATUB XOJaTUHU
AXmuaam Oyinga 2017 HWI 27
HosiOpmaru IIK - 3405 -coHuw,
Kunuiok, Xxykaauruja €p Ba CYB
pecypciaapuial caMapaJjiu
dorimananum 6yiinya 2019 WU 17
uwHaaru 11O — 5742 COHJIM Ba 2020-

2022 Hmuiapaa Y306ekucToH
PecrryOsTUKaCHHUHT  MKTUMOWU  Ba
150118 :10] YUKAPUIII
MHQPATYy3UJIMaCUHU

PUBOKJIAHTUPHUII OYiinua 2020 WU
10 saaBapzaru IIK - 4565 conau

KapopJjapuaa acocaH epJiapHU
MeJTUOPaTUB XOJIaTJIAPUHU
AXIIHJIAII, CYyB  pecypciapujiaH
OKWJIOHA Ba caMmapasiu dhouiaTaHuIIL
xamja U110 YUKAPUIII
nHpaTy3UJIMaCUHU

PUBOKJIAHTUPHUIITA KapaTWUJraH,

JIEKUH X03upjia JoJ3apb Oysirax
epJIapHU JIerpajianusara yaparaijiuru
Ba yJjapra Kapiid KyJUTaHWIaguraH
yopa-Tagbupiap TYFpuUcHAa XaMmja
Jerpajlanusara  ydyparaH —epJjapHU
KaliTa TUKIaml Oyiuda XyKyKdi
THU3UMJTH Jloruxanap Oaszacu
sApaTuMaranauru cababsnu, umniabd
UMKWITAH MeBbEPUUN XYKYKAHN
Xy oKataapaa epJIapHU
Jlerpajianusara yuypamura OOfIuK Ba
yJapHU KaWTa THKJIAIl  xamza
doliananuIra KUPUTHIL OyHHYa
yopa-Tagbupiap ymby Kapop Ba
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dapmounuiapga TyguFada Kampao
OJIMHMAraH.

Pecniybsimkamu3za ep JaBiiaT
MYJIKH BKaHJIUTU pecy0inKa
KOHCTHTYTI[USACH Ba OoImIka
KOHyHJIapZila Oenrmiab KyWuiIras.
PecnybsimkamMu3 3 MyTaKHLIUTHHU
KyJITa KUPUTTaHJAH CYyHT, UKTUCOINUN
HCJIOXATJIAp Jactiab KUIILIOK,
XyKaIUTH MajkKMyacuia OOILIaH/IH.
YUyHKH, pecry0nKa
UKTUCOOUETUHUHTI AaCOCHH KHCMU
KUIIUIOK, Xy KaJIUTH OwaaH OOFJIHK,.
KUIIoK, Xy»KaJauru Ba YHUHT acoCH
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dapxsu yapok OMp BaKTHUHT y3HUj1a
6up Heua Bazudasapuu 6axapagu. Y
WHCOHJIAp SIIAIUA YYyH XYZyJI, WII
KypoJii Ba  UNUIA0  YUKAPHUII
IIpeMETH, JapoMay, MaHOau OYJIHIITHI
OwmaH Oup KaTopJa axXOJWHHU O3UK-
OBKAT Ba CAHOATHU XOM — alllé OuIad

TabMuHaanau. HOxopumaruiaapgax
Kesno YUKuo, Jlerpamanusra
ydparaH CyfOpPWIAJUTaH epJIapHU
TUKJIAII Ba dongananuIra

KUPUTUIIIHUHT JIaBJIaT TOMOHU/IAH
Ky/U1ab KyBBATJIAITHUHT HCTUKOJLIU
WVHAJIUIIUIApU KyHuara 1-pacMa 3
aKCHHHU TomTaH. (1-pacm)

ep TYSHII Ba ep KATACTPH, IIYHHHT/IeK YIAPHH XOIATHHH MOHHTOPHHT XaM/IA 0AX0Iall HIUTAPHHH 3aMOHABHI
TeXHHKA Ba TeXHOJOTHATAP acOCHIA TAMIKAT KWIHII, JeTPATalHira YIparaH eplapHH 3MeKTPOH-DaKaMiIx
XAPHTANAPATA TYIIHPHII HILTADHHH KyJaiTHPHIN ATOHA XHCOOH IAT(OPMACHHH SPATHIL

Jlerpajanmara ydpara CYFOPHIAJHIAH eplapHH THKIAM Ba (oHIaTaHHITa KHPHTHIONA KAHTA THEJTAHIAH
epiIapHH TAPTHOIA COJIHIN Ba eplapHH CH(ATHHH OIHPHII OYHHYa epaad (oHIaTaHyBURIapra cyOCHAIHIAp

Jlerpajams xQNMATHIATH KaiiTa (oHTalaHWNTra KHPHTHITAH CYFOPHIANIATAH eplapia epIapHHEET
VHYMIODIHTHHH OIIHPHIN, Ma#KMYyaBHil B4 THSHMIH 90pa-TaTOHPIADPHH HILTa0 WHKHIN XAMMA Y/IAPHHEET
dofiTanTarnnT caMapaTopHIHEH TABMHHIANIHH KA UIAIITHPHII

Jlerpaganmis XOTaTHIATH KaifTa (OHIATAHAINTAa KAPHTHITEH CYFOPHIAINTAH epiapia 3KHH MaiJoHIapHHH
JKOITANIYEMHA ONTHMALIAINTHPHIN, YIAPHHHT HKTHMOHH-HKTHCOJHH KypCcaTKHYIApDHHH KydaiTHpHMIN Ba

Jlerpamanuara XoIaTHIATH ep YIaCTKANApH JerapatapHHH aHHKIAIL YIADHH KAMIHIHKIADHHE TAXTHT KETHO
KapTa Ba TapXIapHEH ACOCTAPHHH SHTHTHII

Epnas ¢ofnaraHyBIrapra eprapias GofIaTaHMI Ba YIapHEH MyxXadasa KHIMIN, eplapHH NerpajarHara
YUPAIIHIN sKaPASHHHHE OTIIHHH OTHIN OYHHYa TABCHPYAH Ba THSHMIH XyKyMaT MHKECHIA HA3ODATHH aMatra

AMaiary epaan QofIanaHTaHTHE YIVH XaK T{Iall MeXAHN3MIHE TaKOMEUUTAIITHDHIT, afHAKCA AeTPaTalT
XoIaTHaard Kairra THKJIAHTAH CYTOPHIATHTaH ePIapHH X0JIaTH AXNTHITAHMATyHYA COTHE FOKHHH KBMBﬁI‘Hp}[LII

Jlerpananmara yIparas cyfopHIaTHraH epIapHH aHHEIAINTA Ky MAKTAYBTH MATAKATH MyTaXacCHCTAPHIT

o
oyaran ep Oomka coxajap/aH
OepHIIHH fy/ra KiiHm
Jerpagaruara \
ydparan —
CYFOpHIAJHIaH
epIIapHH THKIAI Ba
toiinanammmra
KEPHTHITHHHT
AABIAT TOMOHIIAH HATHAATAPHHH TAX/THI KHIHIT
Kymnad
KYBBATIANIHHHT
HCTHKOLTH I / >
HyHanHIIIapH
—¥
\ / OIIMPHIIT MEXAHHIMHHH HILTA0 THEHIT
—|

TARSPIAIT TH3HMIHH TAUIKHT KETHIN, MABKY K1acTep, hepyep XFXaTHETApHE Ba KHILIOK KOPIOPATHETAPH
paxbanapmsy ep 6YHHIA OHTHMIAPHEN OIIHPHII YUYH YKYB-CeMHHADIAPHHE XyTyATapaa FTKasHIT

1-pacs. Jlerpatanuara y4paras CyFOPHIATHTAH ePIaPHH THETAN B2 (OMIATAHHINTa KEPHTHITHEKT JABTAT TOMOHHE/AH KiUIa0-KyEEATIANHEAT HCTHKOIUTH HYHATHILIAPH PEKACH

IOkopugaru kKeaTupwirad 1- XHAcoOJIaHaau. Epnan
pacMmard JerpajanuAra ydparas doupanmanuga XYKYKUT
CYFOPWJIQJIUTAH epJIapHU TUKJIAII Ba Xy?KKaTiapra y3rapTupHIIap
doiitamanuIra KUPUTUIITHUHT KUPUTHUIII Ba TAKOMHWLIAIITHPUO
JlaBJIaT TOMOHU/JAH KyJ11ao OOpPUIITHY 3aMOH Tayab KUJIMOK/A.
KyBBaTJIAIITHUHT HUCTUKOJLTU MabJIyMKH, ep KUIIUJIOK,
WYHAJIUIUIAPDU PEXACUHU TU3UMIIN XYKQJIUTHIA DSHT  acocuil  wumiab
TapTubAa amasira OIIMPUIIT yukapuin  Bocutacuaup. IIIyHUHT
HyHanunuiapu acocsnab Oepuiral. y4yH XaM ep MyHocabaTJIapuHU
byHznaH Tamkapy, aBjaaT TOMOHU/IAH UCJIOX, ~ KWIHIL, epra  Oyiarad
Ky7nab KyBBaTJIAIIHUHT AHA Oup MYJIKYMJIMK MacaJaCHHU XaJl KUJIHII
makaun 0y  XYKYKHUH  MebEPHUH yTKa3uIa€Tran HCJI0XATIADHUHT
acocJIapyHU MyCTaxKaMJIall HETU3WHU TAIIKWI Kuaau. Kelinaru
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Wmuiapia aerpajianusra yupara ep
MaWJ0HIapu KeHrainb 60pMoK/1a Ba
YHUHT HaTHKacuaa KUIILIOK,
XYKaJIUTUA doiinananaguraxn
CYFOPWIAIUTaH epJapHUHT OoIIKa
toudanapra VTKa3WIUIIH, SIHTHU
epJIapHU Y3JIAIITUPUII WUMKOHUSITH
WYKJIUTH, OMp KHUIIN OOIINra TYFpH
KeJIaJIuTaH ep MaWJOHU KeUUHTHU
Wwiiapga 0,20 TeKTapfaH 0,14
rekTapraya KaMauub KeTTaHJIUTU
MAaBXKyJ, CyFOPHJIAJUTaH epJapAaH
camapaJjiu Ba OKHJIOHA
dorgaaHUIITHY TaKo3a ATMOK/A.

Kynnab cyropunasural yHyMZIOD
epJsap HOKUIILJIOK XYKaJINK
MakcajJjlapu  Ba  Jerpajamusra
ydparaHjaura XucoOura  KUIILIOK,
XyKaJIUTA ~ 00opoTHAAaH  4YUKUO
KeTMOK/Ia. 110% cababsu
Jlerpajiausra ydparas,
YHYMJIODJIUTA  TacCT, IIypJIaHTaH,

OOTKOKJIAIlITaH, 3pO3usira ydyparas,
TUIICJIAIITAaH Ba YYJUIAHUIITA MOWUI
oyaran epJsap Oomika ep
toudasapura yTub KeTMOK/a. AMMO
IIYHU aJIOXU/a TAbKU/JIAII JIO3UMKHU,
Jerpajlanusara  yyparaH = epJlapHU
TUKJIAII Ba QONaJlaHUIITAa KUPUTHIII
XaMJla yJIapHU CcaMapaJioOpJIMTUHU
OIIMPUII yCcTU/IAa 0ub GopuIa€Tran
yopa-taabupsap erapiau smac. Iy
cababsu KeWWHTU epjapjia TYIPOK

YHYMJIOPJINTH, SKHUHJIAP
XOCWIJIOPJIUTU KaMaiuo,
Jlerpajanysra ydgparax ep

MaWJoHJIapu KeHTraumb OopMoK/a.
ByHuHr cababsapuHU aHUKJIAIl Ba
KYII TapMOKJIU KHUIIUIOK XY>KaJIUTH
UKTUCOJIUETU IIIapOUTHU/IA
Jlerpajlalusara ydparaH epJjap/aH
camapanu (QouaIaHUIl UyJJIapUHU
6enrmnab osuim OYyryHTM KYHHUHT
mo013ap6 Macastacu Xuco0IaHa TH.

Ky WUJLTUK WIMUHN
HU3JIaHUIILIAP Ba TaKpubasiap
HaTHKalapura acocsianub
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Jlerpajlaiusara ydparaH epJlapHU
THKJIAII Ba KauTa QouaTaHuIra
KUDUTHUIII Ba KHILUIOK XYKaJIUTH
SKUHJIADUJAH IOKOPH XOCHJI OJIHII
VIyH OM3HUHTYA KyHdugaru
MEJIMOPATUB TAAOUPJIAPDHH YTKA3HII
Makcara MyBODUK 71eb
XHACOOJIaiMU3:

1. Camapkanj BUIOATU Oyirua
Jlerpajianusara ydaparaH
CYFOPWJIQJINTaH 159736 MUHT reKTap
€p MaWJoH Jerpajianusara ydJparaH
Oynub, yymapHM KaWTa TUKJAIl Ba
doiigasanuIra  KUPUTHIIT — XaMja
WYY JIOUUXAJIAPDHU HILIA0 YHKUIII
KEYUKTHPUO OyIMatiuran
Bazudaapzad xucobsaHaau;

2. TanbupapHU YTKa3UIII
MyAJaTIapUHA JIOUMUH Ba
MaBCyMUH  yTKa3uIl, Taf0upJiap
JTABOMUIJTUTUHI TabMHHJIAII,
TaI0UPIapHU KOMILJIEKC YTKA3HUIIl Ba
TasbupIapaaH KyTWIaJUTaH
UKTHCOIUHN caMapasiopJINKHU
OesrruIian;

3. KauTa THUKJIAaHTaH Ba
doiigasanuira KUPUTWITAH  €p
MaWIoHJIapU/ia TyHIPOKJIAapHU
O6axosam (OOHUTHPOBKA) UIILJIADUHU
VTKa3ulll, TYNPOK  XOCCAJIapUHU
y3rapuii JUHAMUKACUHU
MOHUTOPHUHT KWINO 60puIl;

4. JAerpajanusara ydgparas
epJIapHH KailTa TUKJIAI, WITYH
JIOMUXaJlapuHN  HIUIa0 YUKHWIIL Ba
OakapuIll y4YyH WKapa, HWHBECTP
TaAOUPKOpJIap, JlaBjaT OIIKETH Ba
JlaBjlaT  Xycycui IIIEPUKIHITUK
WHBECTUITUA MalbJaFjapuHu  Kajiub
KYUJTHII;

5. KYJUIaHWJIQJUTaH 4yopa-
TaJidbupIiapra capdiaHauraH

xapakatjiap MUKJOPHUHM Hazopar
KWJIaJIUTaH )KaMFapMa €K1 MaxaJlTuu
JlaBjIaT XOKUMSATH Xy3ypHja HIIYU
TYPYXHH TaIIKUJI DTHUIII;
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6. Izerpaganus
epJlapHHu KanTa
dotiramanuIra KUPUTHUJITaH
epJapaa 9KUH TypJIapUHU
KOPPEJIAIUOH OOFJIMKJIUTUHU, KahTa
TUKJIAHTaH XOJIaTUIaH KanTa
TUKJIAHUII Jlapa’kaJapyuHU acoCIalll,
TaAOUp  TypJapuHU  OesruJall,
TaA0MpJIapHU VTKa3uUIIl
MyAJaTJIapUHU  acocjaml  Ba  ep
pecypcura oyaran Tas1abHU
xpcoObJIart Ba TabMUHJIAI;

7. JIerpajlallusHu OJITUHU
OJIUIII Ba KaWTa TUKJIAII Oyinda

ydparas
TUKJIAIl  Ba

KyJUTaHUJITaH yopa-Taabupiap
HaTHKacua TEXHHUK-UKTUCOIUIN
KypCaTKUYWIapHU aHUKJIAII,

3apypusT OyJIraH xoJuiap/a ajoxuaa
TaAOUpJIap KyJUlall, Taa0upiapHu

KYJLIaIn MaKMyacCHHH
MIAKJUIAHTUPUII Ba KYJUTAaHWIAUTaH
TaAOupJIap/aH KyTHJIaJUTraH
HUKTUCOJIUI caMapaZopJIuKKa
SPUIIIHIIL.

8. nerpamanusara yuyparad

CYFOPUWJIQJIUTAH epJIapHU TUKJIAII Ba
doiigananumra KuUpUTUIl OWiaH

OOFJTUK, XaMKOP TaIIKUJIOT,
upopasap ownan OOFJIUK
MyHOcabaTIapHu KY4YaHuTHPUII

WHBECTOPJIAap Ba TaA0UPKOpJIApHU
KEHI MHKEcHa Kaja0 KWIUIIL JHT

MyXUM Macajajiap/aH 6upu
XUcoOJIaHaau.
9. Jlerpajianusra yJparaH

CYFOPWJIAIUTAaH epJIapHU THUKJIAII Ba
dolijananuIra KUpUTUII OWIaH
OOFJIMK  Xyayaui WHBECTUITHSA
Jactypjapu yciayOUETMHU UILIa0
YN KHUIIT;

10. Jerpajamusra yJyparas
CYFOPWJIAIUTaH epJIapHU THUKJIAII Ba
dolijananuIra KUpUTUII OWIaH
6ofnuK epAaH QoiiasaHyBUnIapra
parbaTIaHTUPYBYN TU3UMHHU HyJIra
KYUHUII SbHU €p CONMUFfu (POU3BMHU
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KaMauTUPHUII xamzja oomka
MMTHE3IIAp OEPHIII;
11. JAerpajanusra ydparaH

CYFOPWJIQJINTAH epJlapHU TUKJIAII Ba
doiipananuira KupuTuil OuiaH
OOFJINK JlaBJIaT-XyCyCcUi
IIEPUKYNINK TU3UMHU KyJaUTHPHUIIT,

12. Jerpajanusara ydgparas
KalTa TUKJIAHTAaH CyFOPWIQJUTaH
epJlapHU ep/laH
doripananyBumiapra  TakKCHUMJIAIII
xaM/la KalTa TakcuMJlall HILJIapHU
TYFPU TAIIKWJI 3TUIIT MEXaHU3MUHU
UI1a0 YUK,

Oxopugaru TakJInud Ba
TaBcusizap  acocuza  Camapkasp
BWIOATHU/AA JleTpajaliusara ydyparaH
CYFOPWJIQJINTAH KUIIJIOK, XY>KaJIUTU

epJiapujiaH doripananuiin
caMapaJIoOpJINTUHUA ~ OIIMPUII  Ba
epJap YHYMIOJTUTUHU cakJyab

KOJIUIIZ[a MyXUM axaMusTra sra
o6yaran Yyopa-Taf0upiapHu
KEeYHKMacZaH  aMajira  OIIMPHUII
sno3uM.PecrrybiinkamMus
[Ipe3uieHTUHUHT 2003 HW1 24
Maugary  “Kumnuwiok — xy»kajiuruja
UKTUCOIUH HCJIOXATJIapHUA
YyKYPJIAIITHPUIITHUHT 3HT MYXUM
WyHAIUIILIapU TYFpucuza” U
(papmonura MYBO(QHUK KHUIILJIOK
XYKJIUTHJIA epllaH MKapa acocuja
dotiamanuin Ba mxapa
MyHOcabaTIapuHU
PUBOXKJIAHTUPUIITA AJOXUAA YPUH
OepuJIraHIuTy, KaiiTa TUKJIAHTaH Ba
doiigananuiira KUPUTUITAH
epjapaadH (ouasaHTaHJIUTH  yUIyH
TYJIOB TU3UMHUHHU WUNUIA0 YUKUIIL,
TYJIOBHU OIIUPHUII MEXaHU3MJIAPUHU
PUBOXKJIQHTUPHUII Tajab HSTUIAAN.

XycycaHn:
Kaira THUKJIAHTaH Ba
doiiramanuIra KUPUTHJITAH

epiapaaHd (oiaTaHTaHJIUTHd  YIyH
TyJlaHAJIUTaH COJIUKJIAp THU3UMHHU
TaKOMUJLJIAIITHPHUIIL;
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Jlerpajanusra ydgparas
epJlapHH THUKJAHTaHJAH Ba KaiTa
dongananuIra KUPUTWITAaH/aH
CyHT, boHJaIaHTaHJIUTH YIyH HKapa
XaKy Oesrwiaml Ba cogja XUucoO-
KUTOO TU3UMUHU KOPUU THIII;

Jlerpajaysara ydparaH epJiiap
TUKJIAHTAHIaH Ba KauTa
dorgananraggax CYHT ep/laH
dbepmep Xy KaTUKIap, JIEXKOH
XyKaTUKJIapyd V4IyH  akpaTuiraH
epJapja SKUHJIAD TapKUOWUHU
OGenrmiam Ba KOWJIAIITHPUIIIATU
UKTUCOJINN DPKUHJIMK JapakKacCuHHU
KEeHTaUTUPHUIIL;

Jlerpajanysara ydparaH epJiiap

TUKJIAHTAHaH Ba KauTa
dorigananraggax CYHT, COJIHK
HMTHEZIAPHU ABHU COJIUK
KaHUKYJIbJIapUHU MyIJaTHHA
y3aNuTHUPHUIIL,

Jlerpajianysra y4JparaH Ba
TUKJAHTaH epJjap Y4YyH KBoTa
acocuza CYFOPHIII CyBJIapUHU

TYNPOKJIADHUHT MEXaHUK TApKUOU Ba
dbusuk xoccamapuHu xucobra oJiraH
X0JI7]a TUMUTIIADUHY OeJITUIall;

Jlerpajiausra yuparaH
€pJIapHU THUKJIAII Ba yJIapra KapIIu
KYJUTaHWIaUTaH  4vopa-TajgoupJiap
uniad YUKW YUyH
MyTaxacCHUCJIapHU  MaxaJUIMd  Ba
XOPWIKUHN CTOKHPOBKaIapra
10bopui;

Jlerpajiausara
epJapHA TUKJIAII Ba KauTa
doiigananuira  KUPUTUIL  YUyH
XOPMKUHM Ba MaxaJUIMA MOJIUSIBUU —
TeXHUK KyMak OepyBUHM JIOHOD
TAIIKWJIOTJIADHUHT  MalOJarjlapuHu
JKaJIO KUJIMIII;

ydparas
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MaxaJIuHI OIOIZKET
MaOJiarIapu Xyucoouman
MOJIMSUIAIITUPUIIAIUTAH JIOMUXa Ba
JlacTypJiap KaTopHra yIIoy
XOJIaTJIApHU XaM KHUPHTHIII,

ym0y wabJjiafyapzaH  epJapaa
ydpauuran cajabuil  xoJiaT/IapHU
OJIIVMHU OJIUII Ba Oaprapad KUJIHII
MakKcaauaa gepMep XyKaJluKJaapura
Y30K MyAJIaT/IH UMTHUESIN KPEUTIIap

QXpaTHIl  aMaJUETUHU  JKOPUU
KWJIUII JIO3UM/IUP.
dongaTaHNITaH

anaouérap pymuxaru

1.Y36exucron PecryOsinkacu
[Ipe3usieHTUHUHT 2019 UWWaI 17
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VIIK: 528.8:556.55:528.94:004.9

CPABHUTEJIBHBIN AHAJIN3 PE3YJIBTATOB OIIPE/IEJIEHUA
YPOBHA BOAbI BONOXPAHNJINII C UCIIO/IbSOBAHUEM
JAHHBIX CITYTHHNKOB SENTINEL-1, SENTINEL-2 1 LANDSAT-S8.

Pomaniwok FOausa AHamoavesHa - /[ouenm kagedpwvl « HHicenepHas
eceomamuxa» TawkeHmceKuill apxumexmypHO CMpoumenbHblil yHusepcumem

da3uroea Panoxon booypxon Ku3u wmazucmpaHmka 2-kypca
TawkeHMCKO20 apxumexmypHO CMpoumeabHO20 YHugepcumema

AHHOMauusa: TexHono2uu
JuCmMaHUuuUoOHHO20 30HOUpOBaAHUA
3emau  nosgoanrwm  pe2yasipHoO

00H08.11Mb OaHHble 0 YposHe 800,
YmMo 8axcHo 04 MOHUMOpUH2a
800HO020 Odepuyuma u 3acCyuLIUBHLX
aeneHull, 8bl38AHHDIX
aHmponozeHHbiM 8o3deiicmeuem. B

uccnedosaHuu npoeedeéH  aHaaul
COCMOSHUA B800HbIX  pecypcos
Tydaxkyavcko2o 8000XpaHuAuUWa HA
1020-3anade Y3bexucmana c

UCNOAb308AHUEM CNYMHUKOBBLX
danublx Sentinel-1 SAR, Sentinel-
2/MSI u Landsat-8/OLI. OueneHa
agexmusHOCMb B0OHBIX UHOEKCO8
— NDWI, NDVI u MNDWI o0as
onpedeneHus  naowadu  B00HOU
nogepxHocmu u YposHs  800bl.
CpasHumenvHbvlll aHaau3 nokasan,
ymo mouHocms daHHblx Sentinel-1
SAR npu ouenke yYposHa 800bl
conocmasuma ¢ pe3yabmamamu
NDWI no cHumxkam Landsat-8.
MyavmucnexmpanvHble  UHOEKCbl
noxkasanu 601bWYI0
agdexkmusHocmv npu  BbvlABAEHUU
npumoxo8 8 30HaX KOHmMakma c
cywell no cpasHeHuro c¢ Sentinel-1A
SAR (VH u VV noasapusauyuu).
Pesyavmamust nodmeepduau, wmo
npu omcymemaeuu
MYALIMUCNEKMPAAbHBIX

usobpaxceruil daHHble Sentinel-1A
SAR moeym 6bimb  HadexcHOU
anvmepHamueotl 01 MOHUIMOpPUH2a

8000XpaHuAUL, obecnevusasn
conocmasumyio MOYHOCb 8
deauHeauuu 800HOU NOBEPXHOCTMU.
Kmouesste crosa: Landsat-
8, Sentinel-2, Sentinel-1, yposeHb
6o0bt, NDWI, NDVI, MNDWI,
naowads B00HOU nogepxHOCMU,
Tydaxyavckoe odoxpaHuauuie.
Annotatsiya: Yerga
masofadan zondlash texnologiyalari
suv darajasi haqidagi ma'lumotlarni
muntazam  yangilash  imkonini
beradi, bu esa antropogen ta'sirlar
sababli suv tanqisligi va
qurg'oqchilik hodisalarini kuzatish
uchun muhimdir. Ushbu tadqiqgotda
O'zbekistonning Jjanubi-g'arbida
joylashgan Tudakul suv omborining
suv resurslari, Sentinel-1 SAR,
Sentinel-2/MSI va Landsat-8/0OLI
sun'iy yo'ldosh ma'lumotlari
yordamida tahlil qgilindi. Suv yuzasi
maydoni va suv darajasini aniqlash
uchun NDWI, NDVI va MNDWI suv
indekslarining samaradorligi
baholandi. Taqqoslash tahlili shuni
ko'rsatdiki, Sentinel-1 SAR
ma'lumotlarining suv darajasini
baholashdagi aniqligi Landsat-8
tasvirlaridan olingan NDWI
natijalari bilan tengdir. Ko'p spektrli
indekslar Sentinel-1A SAR (VH va VV
polarizatsiyalari) bilan
solishtirganda, suv wva quruqlik
o'zaro ta'sir zonasidagi oqimlarni
aniqlashda yugqori samaradorlikni
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namoyish etdi. Natijalar, ko'p
spektrli tasvirlar mavjud bo'lmagan
holatda, Sentinel-1A SAR
ma'lumotlari  suv  omborlarini
kuzatishda  ishonchli  alternativ
sifatida xizmat qilishi mumbkinligini
va suv yuzasini belgilashda shunga
yaqgin aniqlikni ta'minlashini
tasdigladi.

Kalit so'zlar: Landsat-8,
Sentinel-2, Sentinel-1, suv darajasi,
NDWI, NDVI, MNDWI, suv yuzasi
maydoni, Tudakul suv ombori.

Abstract: Earth observation
technologies enable regular updates
of water level data, which is
important for monitoring water
scarcity and drought phenomena
caused by anthropogenic impacts.
This study analyzes the water
resources of the Tudakul Reservoir in
the southwest of Uzbekistan using
satellite data from Sentinel-1 SAR,
Sentinel-2/MSI, and Landsat-8/0OLI.
The effectiveness of water indices —
NDWI, NDVI, and MNDWI — for
determining the water surface area
and water level was evaluated.
Comparative analysis showed that
the accuracy of Sentinel-1 SAR data
in assessing water levels is
comparable to the NDWI results
derived from Landsat-8 imagery.
Multispectral indices demonstrated
greater effectiveness in detecting
inflows in areas where land and
water meet compared to Sentinel-1A
SAR (VH and VV polarizations). The
results confirmed that in the absence
of multispectral imagery, Sentinel-1A
SAR data can serve as a reliable
alternative for reservoir monitoring,
providing comparable accuracy in
water surface delineation.

Keywords: Landsat-8,
Sentinel-2, Sentinel-1, water level,
NDWI, NDVI, MNDWI, water
surface area, Tudakul Reservoir.
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BBenenue: BoaHble pecypchl
UTpAIOT KJIIOYEBYIO poJib B
obeclleueHUHN KU3HEeAEeATEeIbHOCTH
YesI0BeKa, MOJIJIepPrKAHU U
9KOJIOTUYECKON  YCTOUYHUBOCTU H
pPa3BUTUM KOHOMUKH. B uacTHOCTH,
BOZIOXPAHWININIA  ABJISAIOTCA  HeE
TOJIBKO UCTOYHUKOM ITUTHEBOU BOJBI,
VppUTraliid ¥ DJHEPTreTHUKHU, HO U
BAKHBIM HWHJUKATOPOM HU3MEHEHUU
oKpyxkatomen  cpeapl. I[lostomy
peryJIipHbIA MOHUTOPUHT YPOBHS

BOJIbI B BOJOXPaHWIHILAX HMeeT
CYILECTBEHHOE 3HaUEeHUEe JULA
5P HEKTUBHOTO yIIpaBJIEHUSA

BOJHBIMM pecypcaMH U aHaJIu3a
TUAJIPOJIOTUYECKUX IIPOIECCOB.

B nocsiegHmME TO/IBI TEXHOJIOTUHN
JUCTAaHIIMOHHOTO 30H/INPOBaHUA
3evutu (/I33) MUpPOKO IPUMEHSIIOTCS
Ui HAOMIOAEHUs 3a  BOJHBIMU
oO0beKTaMH U  BBIABJIEHUS  UX
AUHAMUKUA. T METOJAbl MO3BOJIAIOT
II0JIy4aTh OIlepaTUBHYIO,
JIOCTOBEPHYIO M 9KOHOMUYECKU
BBITOZIHYI0 HMH(POpPMAIMI0O Kak Ha
JIOKAJILHOM, TaK U Ha TJI00aJIbHOM
ypOBHAX. /[l  OLEHKU  ypOBHA
BOJIOXPAHWJIMIL UCIIOJB3YIOTCA KaK
ONTUYECKHE CIYTHUKOBblE CHUMKU

(Sentinel-2, Landsat-8), Tak wu
PaIM0IOKAIMOHHBIE JIaHHBIE
(Sentinel-1).

OnrTuyeckue JaHHBIE TAIOT
BO3MOXKHOCTb  BBIZIEJIATH  BOJHBIE
ITIOBEPXHOCTH c IIOMOII[BIO
Pa3IMIHbIX CIEKTPATbHBIX
WH/EKCOB. Haubosee
pacIpoCcTpaHEHHBIMU ABJISIIOTCS

NDWI (Normalized Difference Water
Index) u MNDWI (Modified
Normalized Difference Water Index),
obOecrneunBampIe 0Oojiee TOUYHOE
KaprorpagupoBaHue BOJTHBIX
00bexkToB. OpHAKO  ONTHUYECKUE
CHUMKHA HMEIOT OrpaHUYeHUs B
YCJIOBHUSIX 00/1auHOCTH u
HeOJIarONMPUATHON HOToAbl. B Takux
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CIIy4asnx BCE 6oJiee
BOCTPeOOBaHHBIMU CTaHOBSATCS
nanuple SAR (Synthetic Aperture
Radar), KoTopble I0O3BOJISIIOT BECTH

HaOJTI0IeHUA B JIIOOBIX
METEOPOJIOTHYECKHUX YCJIOBHUSIX.
OcobeHHO  IeHHBIMU  SBJISIOTCA

ciyTHHUKU  Sentinel-1, obGsagarorme
KOPOTKMM HMHTEPBAJIOM ITIOBTOPHOTO
cbeéMKkH (6 AHEH), 4To JeaeT HuX
KpaiiHe 3¢ HEeKTUBHBIMU JULA
MOHHUTOPUHTA BOAOXPAHUJIHIII.
OcHOBHasA  1HeJb  JJAHHOTO
HcCIIeIOBaHUS - IIPOBECTHU
CPaBHUTEIbHBIN aHAJIN3 PE3YJIBTATOB
ompejieJIeHUsI  yPOBHS  BOABI B
BOZIOXPAHUIUINAX HA OCHOBE JITAHHBIX
cIyTHHUKOB Sentinel-1, Sentinel-2 u
Landsat-8. Pabora HampaByieHa Ha
OIleHKY  TOYHOCTH  ITOJIyYeHHBIX
JIAHHBIX, BBISABJIEHUE IPEUMYIIECTB
Pa3IHYHBIX HMCTOYHUKOB u
obocHOBaHME s dexTuBHOCTU
npuMeHeHus TexHosiorui JI33 B
yIIpaBJI€HUH BOAHBIMU PECYPCAMHU.
PaiioH wuccjaegoBaHUA W
HCIOJIb30BaHHbBIE JaHHBIE.
O6BexTOM rccyieIOBAHUSA
ABJIAETCA Tynmakybckoe
BOZIOXPAHUJIUIIE, PACIOJIOKEHHOE B

KBI3bLITENUHCKOM paiioHe
HaBouitickou obJiacTH. Bomoem
BO3HHK B 1952 TOJIly B pe3yJbTaTe
CTOKa TMAaBOJAKOBBIX BOJ  PEKH
3apadmian B IIPUPOJHYIO
IIOHWKEHHYI0O  obOJylacTh ¥ OBLI
oduIUaIbLHO npeobpa3oBaH B

BoAoxpaHmauile B 1968 roay. Ero
IJIONIA/Ib COCTABJIAET OKOJIO 210 KM?2,
a 00beéM - 0,8-1,2 kM3, 1O APYruM
JAHHBIM - 0,8 kM3. CpegHsas yIyOMHA

- 4,8 M, BbICOTAa JaMOBI - 4 M,
MaKCHUMaJIbHAs POy CKHAS
CIIOCOOHOCTH - 46 M3/c B).

Tynaxkysib OTJTUYAETCS
3HAUUTEIbHBIM OHOpa3zHoOOpa3ueM:
B BOJOEME  OOUTAIOT  BUJHI,
3aHecéHHble B KpacHyro KHUTY
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V3bekucrana, a TakKXKe JKeWpaH,
JIACUIla, OoJIblIasg  JIOIATOHOCKA
Amynapeu. B 2020 romy ObLia
co3maHa KypoprtHas 30Ha «Silk Road
Family Resort», a BojoxpaHuIuiie
OBLIO BKJIIOUEHO B CITHICOK
KouBennuu Pamcap, qTO
IIOYEPKUBAET €r0 BKOJIOTHYECKYIO
Ba’KHOCTb. [2]

I aHasmsa BOJHOH
IIOBEPXHOCTHU KCII0JIb30BAJINCH
cJIeyIolue CITyTHUKOBBIE TaHHBIE:

. Sentinel-1 (SAR, C-band,
GRD) - cHUMOK OT 24 HIOHS 2025
roga. Pagapsl IO3BOJIAIOT BBIJIESATH
BOJIy B JIIOOBIX ITOTOJHBIX YCJIOBUSIX,
0COOEHHO C MCIOJb30BaHueEM VV H
VH kanasnoB a4 pasrpaHUuvyeHusd
BOZ[HOU ITOBEpPXHOCTH U cymiu (Puc-1).

. Sentinel-2 (MSI,
MYJIBTUCIIEKTPAIbHBIN) - CHUMOK OT
27 UI0OHA 2025 roza. Kananel B2
(Blue), B3 (Green), B4 (Red), B8
(NIR) u Bii, Biz (SWIR)
HCIIOJIb30BAIUCH s pacuéta NDWI
1 MNDWI, uto obecrieunBaeT TOUHOE
BBIJIeJIEHIE BOJHBIX OOBEKTOB.

. Landsat-8 (OLI/TIRS) -
JaHHbIE OT 28 HUIOHA 2025 roja. s
pacuyéra UHAEKCOB, Takux Kak NDWI,
HCII0JIb30BaHbl KaHaibl B3 (Green),
Bs (NIR) u B6 (SWIR1) [3].

Bce mannble O6b11M 06paboOTaHBI
¢ momomipio Google Earth Engine

(GEE) - MOIITHOH obJy1auHOU
1aT(POPMBI, MI03BOJIAIONIEN
aHaJIM3UPOBaTh OoJiblliie OOBEMBI
JTUCTAHITUOHHO 30H/IUPYEMBIX
JTAaHHBIX, paccUUTHIBATD
CIIEKTPAJIbHbBIE UH/IEKCHI u
BBITIOJTHATD IIPOCTHIE Y KOMILJIEKCHBIE
IIPOCTPAHCTBEHHBIE aHAJIU3BI.

JlarHble Sentinel-1 6bLIHM 3arpy»KeHbl
24 WIOHA 2025 roja ¢ miatgopMbl
Google Earth Engine [4].
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TYAAKYJIbCKOE BOJOXPAHWUJINIIE

| Sentinel -1 SAR
(Synthetic Aperture Radar)
VH-VV
Threshold VV (db) =-17

Threshold VH (db) = -20
Tudakul area (ga) = 20470.79

180 Kilometers
|

1:2 500 000

Puc-1. Pacnoaodcerue sodoxparuruwia TOTAKYJIb u paduoaokauuoHHbvle
cHumku Sentinel-1 8 noaspusayusx VVu VH

B pmanHOM mHcCciIeqoBaHUU 15
U3y4deHU TYAAKYJIBCKOI'O
BOJIOXPAHWIHINA  HCIIOJIb30BAJIHCH
cnyTHUKOBBIE lanHble Landsat-8 OLI
u Sentinel-2 MSI. Cuumku Landsat-8
OLI ¢ IIPOCTPAHCTBEHHBIM
paspeleHruemM 30 M 110
MYJIbTUCIIEKTPAIILHBIM KaHAJIaM U 15
M II0 ITAaHXPOMATHYECKOMY KaHaJIy
MPUMEHSIJIUCh I  BBISIBJIEHUS
BOJHBIX IIOBEPXHOCTEHN u
MOHUTOPHHTA UX JUHAMUKU [5]. DTU
JlaHHBbIe O0ecIedniu BO3MOKHOCTH
IIPOBEJIEHUS JIOJITOCPOYHBIX
HAaOJIOIEHU U OIeHKU 00II1ero
cocrogHud Bogoéma (Tabsuiia-1).

Sentinel-2 MSI, o6sazaromuii
IIPOCTPAaHCTBEHHBIM  pa3pelleHneM
10-20 M u Oosiee  y3KUMU
CIIEKTPAIbHBIMH Jvala3oHaMH,
TIO3BOJINJI boJiee JIeTAJIbHO
nuddepeHITUPOBATH BOJIHbIE

ITOBEPXHOCTH. B wacTHOCTH, JaHHbIE B
CHHHUX, 3€JEHBIX, KpaCHBIX H©
OJIIKHEM UHQPPAKPACHOM
Jualna3oHax MCIHOJIb30BAJIUCh IS
ompefieJIeHUsI ~ TPAHUIBI  MEXIy
CyIllel U BOJIOH, a TaKKe JJIs1 aHaIn3a
Ce30HHBIX U TOJOBBIX W3MEHEHUU
BOJTHOU TIOBEPXHOCTU [6].
JIOTIOJTHUTEIPHBIM  IIPEUMYIIECTBOM
Sentinel-2 ABJIAETCA BBICOKasd
JacToTa ChEMKH (Kaxkaple 5 JHEH),
YTO CO3/JAET yCJIOBUA him ;i
OIIepaTUBHOTO MOHUTOPHUHTA BOIHBIX
pecypcos (Tabauma-2).

Takum 06pa3zoM, COBMEIEHHOE
HUCIOJIb30BaHUE JAaHHBIX JIBYX
CIyTHUKOB  obecrmeumsio  Oosiee
HAJIEKHYI0O U KOMILJIEKCHYIO OIIEHKY
U3MEHEHHH YpOBHS U IUIOIIAIU
TymakyabCKOro BOAOXpaHUIHINA [7].

MeToaosorus: Boxgnblie
UHIEKCHI IS BBIJIEeJICHUA
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IIOBEPXHOCTH  BOJOXPAHWIHII  II0
nszobpaxkenusam Landsat-8 OLI wu

Sentinel-2.
Tabauua 1
CnekmpaavHas ungopmauua Landsat-8 OLI
Band number Spatial Band name Spectral range (um)
resolution
| 30 Coastal 0.433-0.453
2 Blue 0.450-0.515
3 Green 0.525-0.600
4 Red 0.630-0.680
5 NIR 0.845-0.885
6 SWIR 1 1.560-1.660
7 SWIR 2 2.100-2.300
8 15 Pan 0.500-0.680
9 30 Cirrus 1.360-1.390
Tab6auuya 2
CnexmpaavHas ungopmayun Sentinel-2/MSI
Bands Center wave- Spectral Spatial
length (nm) width (nm) resolution
(m)
Band 1-Coastal aerosol 443 20 60
Band 2-Blue 490 65 10
Band 3-Green 560 35 10
Band 4-Red 665 30 10
Band 5-Vegetation 705 15 20
Band 6-Vegetation 740 15 20
Band 7-Vegetation 783 20 20
Band 8-NIR 842 115 10
Band 8a-Vegetation 865 20 20
Band 11-SWIRI1 1610 90 20
Band 12-SWIR2 2190 180 20
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B mnpormecce ananuza ObLIH
HICIIOJIb30BAHbI KOCMHIYECKHE
cuuMKkHu Landsat-8 u Sentinel-2, ma
OCHOBE KOTODBIX JJIs pasJiesIeHus]
BOJHBIX IIOBEPXHOCTEH U JAPYTHX
0OBEKTOB ~ 3eMHOU  IOBEPXHOCTH
MIPUMEHSJIUCH pasyinJIHbIe
CIeKTpaJIbHble BOJIHbIE HWHJIEKCHI. B
YaCTHOCTH, UHJIEKChHI NDVI

(Normalized Difference Vegetation
Index), NDWI (Normalized
Difference Water Index) u MNDWI
(Modified NDWI) mnpumeHsIHCH
IoCJIe BBITIOJTHEHU S
IpPEABAPUTEIBHBIX T€OMETPUUYECKUX
u PaluOMETPUYECKHIX
KOppeKTUpoBOK  (Sathianarayanan,
2018) (Tabsumna-3).

Ta6auua 3

/lna ebldeneHUst 600HbLX 00HEKIMO06 NPUMEHSLIUCH
MHOZ2030HANbHbIE UHOCKCHL

Multiband index Equation Water value
Normalized difference NDVI = (NIR — Red)/(NIR + Red) Negative
Vegetation Index

Normalized difference NDWI = (Green — NIR)/(Green + NIR) Positive
Water Index

Modified normalized MNDWI1 = (Green — SWIR1)/(Green + SWIR1) Positive
Difference Water Index MNDWI2 = (Green — SWIR2)/(Green + SWIR2)

VxkazanHble NHAEKCBHI BO3HUKAIOIIIETO 10/ BJIINMAHUEM
obsamaroT PAa3ITUYHOMN YeJIOBEYEeCKOU  JeATEeJIBHOCTA U
YyBCTBUTEJIBHOCTBIO K OIpeJleIEHUI0 IIPUPOIHBIX dbakTopos, u
BOJIHBIX OOBEKTOB, II0ITOMY UX obecrieynBaeT 0ostee TOYHBIN
PE3YJIbTAThI 6bIJIH COIIOCTABJIEHBI U MOHUTOPHHTI BOAOXPAaHUJINIII.
IIpOaHaJIN3UPOBAHDI. OnTuMayibHOEe Pe3YJII)TaTBI nu

moporopoe 3HaueHue (threshold)
OIIPENIENISIJIOCh HE HA OCHOBE CTPOTUX
CTATUCTUYECKUX METO/IOB, a
IocpeAcTBOM  MeToAa 1pob U
OITUOOK, UTO MO3BOJIMJIO BBIJIEJTUTH
Haubosiee JOCTOBEDHBIN BapUAHT
OoTOOpakeHUs BOJTHBIX
noBepxHocreil. Kpome Toro, s
MIOBBIIIEHUS PA3THUYNMOCTH MEXKIY
BOJTHBIMH W HEBOJHBIMU OOBEKTaAaMHU
ObIM HCIIOJIb30BAHBI yCTOUYHBBIE
METO/Ibl YCUWJIEHHA WHAEKCOB. B
pesyabrare  ObUl  copMHUPOBAH
IIeJIOCTHBIN TEXHOJIOTUYECKUU
Iporiecc U3BJeUEHNs BOAHOU MacKH
Ha OCHOBE MYJIbTHCIEKTPAIbHBIX
n3obpaxkenuii Landsat-8 u Sentinel-
2. JlaHHBIH TIOTXO]T nMeer
MpaKTU4YecKoe 3HaUeHUe JJIsI OIEHKU
neduiuTa BOJTHBIX pecypcoB,

oOcy:KaeHUue: AHaIU3 palapHbBIX
JaHHBIX Sentinel-1 mokazas, YTO A
pasziesieHus BOJHBIX U HEBOJAEMBbIX
00BEKTOB  OBUIM  HCIIOJIb30BAHBI
[10JIApU3anuu \'A% u VH.
Pacnpenenenne 1o rucrorpamme
IIPOJIEMOHCTPUPOBAJIO, YTO BHAUEHUS
obparHoro paccesHusi (backscatter)
IS BOJZIHOU IIOBEPXHOCTHU
3HAQUUTEJbHO HIDKE, TOrJa KaK I
CYIIH XapaKTepHO 0OoJjiee BBICOKOE
pacopeneneHue. lVcxoasa wu3 3ToH
0COOEHHOCTH, OBLIU OIpese/IEHbI
IIOPOTOBHIE 3HAUEHU: JUIS
nosgpusauu VV —17 b, a 4
nosiapusanuu VH —20 ab okazasnuce
Haubosiee ontuMasibHbIMU (Puc-2).
IIpakTHyecKu 3TO O3HAYAET, UTO ECIIU
3HaUeHUe obpaTHOTO CUTHAaJIA
ITHKCEJIST HUKE YKa3aHHBIX ITOPOTOB,



OH KJacCUpUIUPYyeTCA KaK BOJHAA
IIOBEPXHOCTh, a €CJIU BBINIE — KakK
cyma. Kak BUAHO U3 JuarpaMMbl,
KOJIMUECTBO ITHKCEJIeH, XapaKTEPHBIX
TS BOJTHBIX 0OBEKTOB,
pacupeneinsercss 0osiee CTabHIBHO U
YETKO, YTO TO3BOJISIET IIPOBOJUTH
peryJIIpHbIA MOHUTOPHUHT yPOBHS
BOJIbI ¢ HCIIOJIb30BAHUEM
JUCTAHIIMOHHOTO 30HAUPOBAHUS, B
YAaCTHOCTH JJISI TAKUX OOBEKTOB, KaK
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HCIIOJIb30BaHUE

MYJIbTHCIIEKTPAIbHBIX UHJIEKCOB,
Takux Kak NDWI wmam MNDWI,
OrpaHUYEHO, PpaJapHble TaHHbIE
CIy:KaT HaJIEKHOU aJIbTEPHATUBOU
JUI OIpejieJieHHUs1 TPaHUI[ BOJHOU
IIOBEPXHOCTH.

[TosryueHHBIE p€e3yJIbTaThI
II0Ka3bIBAIOT, 4TO
aBTOMAaTHU3UPOBAHHBIN METO/I

BBIZIEJIEHUS BOJHOM IUIOHIAQAX Ha

Tynakoabckoe BOJOXPaHUJIUILLLE ocHoBe mosisapusanuid VV u VH c
(Puc-1). HCII0JIb30BAaHUEM IIOPOTOBBIX
[Ipeumyl1ecTBO JaHHOTO 3HaueHuu ABasAercsa 3QOeKTUBHBIM U
Mo/XoJa 3akKJII0UaeTcs B TOM, 4YTO I103BOJISIET JIOCTHUYb BBICOKOH
CHUMKHU Sentinel-1 SAR TOYHOCTU npu MOHUTOPUHTE
obecrieuynBaoT OZIUHAKOBYIO CE30HHBIX U3MEHEHUH BOJTHBIX
TOYHOCTD ITaxKke B YCJIOBUSAX pecypcoB Ty/1aK0JIbCKOTO
JIOKJIMBOM, OOJIAYHOU MJIM TEMHOU BOJIOXPAHWIUIIA.
norojibl. IToaToMy B mepuo;ibl, Korza
VV va VH backscatter histogram
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Puc-2. /luazpamma obpamHozo paccesHus Sentinel-1 nao
godoxpaHuauwem Tyodaxkonw

AbPEeKTUBHOCTh  PABJINUYHBIX
BOJIHBIX HHIEKCOB, IOJIyYEHHBIX U3
nszobpaxkennii  Landsat-8/OLI wu
Sentinel-2, Opl1a oOIleHeHa Ha
npumMepe Bogoxpanuiuina Tyaakysib.
Ha ocnoBe ¢opmysi, IpuBe/IEHHBIX B
Tabauya-3, U3 ceMU KapT BOJHBIX
UH/IEKCOB YeThIpe ObLTH
IIO/ITOTOBJIEHBI 110 U300paKEHUAM
Landsat-8/OLI (B cBsI3u ¢ HATUYUEM
nByx auarnazoHoB SWIR), a Tpu — 1o

n3obpakeHusasM  Sentinel-2 [8].
CHauana Ha wuszobpakeHUsAX ObLIa
BBITIOJTHEHA OmHapHas
Ki1accudUuKamus CO CTaHAapTHBIM
IIOPOTOBBIM  3HAaueHMeM O. B
JaTbHENIIIeM ONTUMAJIbHBIE
IIOPOTOBBIE 3HAUYEHUS ObLTH
BHIOpAHBI ~ METOZOM  «Ipob |
OmMOOK» Ha OCHOBE BU3YAJIBHOTO
a"Hanuza. OnTUMaJIbHbIE ITOPOTOBBIE
3HAUEHUs I KaykJoro HWHEKca
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npuBeZieHbl B Tabsume 6. Ha Puc-3
IIpe/ICTaBJIEHbl KapThl YPOBHS BOJHI,

IIOJIYYE€HHBIE C UCIIOJIb3OBAHUEM 3TUX

IIOPOTOBBIX  3HAYEHUH.

CorsiacHo
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BU3yaJbHBIM  HaOJIOJAEHUSIM, BCE
WHJIEKCHI npu BBIOPAHHBIX
IIOPOTOBBIX 3HAUEHUAX IIOKa3ajIu

pa3Hble Pe3yJIbTaThI.

Taoauia-4.

Pe3yabTaThl BhIJIeJIEHUA BOAHBIX VI 0€3BOHBIX TEPPUTOPHUH B
TymakyabckoM Bogoxpanuianine (rmo ranasiM Sentinel-1, Sentinel-2 n

Landsat-8)
THn conyraHka | HuJekc Karteropus Ilnomank (ra)
MNDWI AxBaTopHA 19515.39
be3BoaHaA TePPHTOPHA 955.31
. AxBaTopHA 18486.32
Sentinel-2 NDWI -
be3seoaHaA TEpPPHTOPHA 1984.38
5
NDVI AxBatopHa 20158.80
be3BoaHaA TepPHTOPHA 311.90
NMNDWI AxBaTOopHA 19498.53
be3soaHad TepPHTOPHA 972.17
AKB 18382.13
Landsat-8 NDWI ATOpHA
be3BoaHAA TEPPHTOPHA 2088.57
AKB 20402.49
NDVI aTop™A
be3BoIHaA TePPHIOPHA 68.21
vV AKBaTOpHA 18503.86
Sentinel-1 be3BoaHad TepPHTOPHA 1966.84
VH AxBaTOpHA 19161.98
be3BoaHAA TEPPHTOPHA 1308.72
[Ipu HMCIIOJIb30BAHUU (Puc-3) ©Oosee 4YETKO U  SACHO
UCXOZHOTO nopora 0 ugekc MNDWI BBIZIEJISAIA YUCThIE BOJHBIE OOBEKTHI,
IOKa3aJl XyZAllue pe3yabTaTbl II0 OZJHAKO HE CMOIJIML KOPPEKTHO
CPAaBHEHUIO C JAPYTUMHU HHJIEKCaAMU, OIIPEIEJIUTh  OTJZIeJIbHBbIE ITHUKCEIHN

0cOOEHHO B TOPHBIX M PaBHUHHBIX
parioHax. ITO OOBSCHSAETCA TE€M, UTO
MNDWI, TIOMHMO BOJITHOH
IIOBEPXHOCTH, BBIEJISAI TaKXKe
CMeIlIaHHbIe MTUKCEJIU C TEHSAMH TOP.
I[IpumeHeHUE OIITUMAaJIbHBIX
IIOPOTOBBIX 3HAYEHUH IT03BOJIUJIO
3HAUUTEJIbHO YHUIIe OT/IEJIUTh
BOJIHbIE OOBEKTHI OT CYIIIH U TEHEBBIX
nukcesed. Mapexcsr NDVI 1 NDWI

Y3KHX PyCeJ PeK U MEJKUX BOJIOEMOB
B BEPXOBBSX [9].

N3o0bpakeHus Sentinel-1A
ObLIH IIpEeABApPUTEIHBHO 00pabOTaHbI
B HECKOJIbKO 3TallOB, B Ppe3yJbTaTe
Yero KOHEYHBIM IIPOAYKTOM CTaJIo
n3obpakenre GRD Sigmao dB (mis

TIOJIApU3AIUIT VV U VH).
IMonspuzanusas VV  mOpencTaBiseT
cobou «KOTIOJISTPU3AITAIO» —
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nepejavya W IIPUEM CUTHAJIA B
BEPTUKaJIBbHOM HamnpasjaeHuu. VH —
«KpOCC-TIOJISIpU3alius», IPU KOTOPOH
CUTHAJI TIEpPeJIaéTcsl BEPTUKAJIbHO, a
IIpUHUMAaeTCA TOpU30HTaIbHO. O0e
MOJIAPU3AIUU [I0-Pa3HOMY
pearupyioT Ha OJIHU U Te Ke 00BeKThI

IIOBEPXHOCTH. XapaKTepUCTUKH
MMAKceJIen BOJTHBIX 00OBEKTOB
HCII0JIb30BAJIUCH TS aHajmsa
WHTEHCUBHOCTHU 0OpaTHOTO

paccesaus SAR [10]. C ¢pusuueckoit
TOYKA 3PEHHs BOJIHbIE OOBEKTHI
HMEIOT 3HAauUuTeJIbHO 00Jiee HHU3KUE
3Ha4YeHUsI OOPaTHOTO paCCEesTHUS II0
CPaBHEHUIO C CyIleH, TaK KaK BoJHAas
IIOBEPXHOCTH OTpa’kaeT
MTOCTYTIAIOIIYIO SHEPTHIO B
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3epkabHOM HampasieHun (Pham-
Duc u ap., 2017).

Ha ocHOBe 3TOro npuHIUNA
ObUTM  oOmpejileJIeHbl  ITOPOTOBBIE
3HaueHus Sigmao dB, mo3BossAIOIIE
pasyjimyaTh BOJIHBIE U Ha3eMHbIE
00bekThl. Pa3zHble 3HAUEHUS JIABAIH
pasHble pe3yJIbTaThl, IT03TOMY ObLIH
BBIOpPaHBI Te, KOTOPHIE JIyUIIlE BCETO
BBIJIEJISIIN BOJIHBIE 0OBEKTHI.
[Momsapuzanimu VV u VH Obutn

CpaBHEHBI TUTS OIleHKU Ux
5QdEeKTUBHOCTHY B BbIIEJIEHUH
BOJIHBIX OOBEKTOB. B pesysbrare
ObLUIO  YCTAHOBJIEHO, 4YTO  Ha
U300pakeHUsAX Sentinel-1A
oJiApu3anus VH onpeznesnsana

0oJIBIIIEe BOAHBIX ITUKcesIeHd, ueM VV.

Landsat 8
NDWI

MNDWI

NDWT

NDVT

Puc-3. BogHas macka Sentinel-2 u Landsat-8

brL1a moaroroBsieHa Ha OCHOBE
HECKOJIbKUX BOJIHBIX HHIEKCOB
(MNDWI-1, MNDWI-2, NDVI u
NDWI), npu 3TOM ]I BCEX BOJHBIX

UHJIEKCOB ObLIN
CTaHJIapTHBIE u
IIOPOTOBBIE 3HAUYEHUA

OoIIpeaesiI€Hbl
OIITUMAaJIbHbIE
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[Ipu BBIOOPE TOPOTOB U
CHIPKEHUU YPOBHA IIYMOB YacTh
pelieHun IIPUHUMAaJIaCh
CyOBEKTUBHO, YTO TaK)Ke ITOBJIHSIIO
Ha BapUaIHIo pe3ybTaToB.
[Toporosoe 3HaUYeHue 151
cerMeHTallid BOJABLI OBLIO BBIOPAHO
TaKHUM obpasom, YTOOBI
MHUHHUMHU3UPOBATh YPOBEHb IIyMa WU
MaKCUMAaJIbHO BBIJIEJIUTh ITUKCEIU
BOJIHOM TOBEPXHOCTU. B  wurore
ONTUMAJIbHBIMH 3HAYEHUSIMU OBbLIH
NpUHATH —20 dB 1A monsipusanumn
VH Sentinel-1A u -17 dB mang VV
(Puc-1).

W VH NDWI NDVI
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MNDWI

Indeks

N3 MHOT'OCIIEKTPaJIbHBIX
n300packeHuil W JaHHBIX Sentinel-1
OBLTH TIOATOTOBJIEHBI BOJAHBIE MACKH,
IIoCJIe yCTpaHeHUs OIITHOOK
kinaccuukanuu (TeHH U OOBEKTHI,
BU3yaJIbHO IIOXOKHME Ha BOJAY) OHU
ObLTH TIpeoOpa30BaHbl B IOJIUTOHBI.
Ha 5TO# ocHOBe OBLIM pacCUMTAHBI
IUIOIIA/h BOJIHOM IOBEPXHOCTH W

BpeMs CHEMKH. Ha Puc-4
IIP€/ICTABJIEHBI pe3yJIbTaThl
IpUMEHEHHUs] Pa3JIUYHbIX BOJHBIX
WHIEKCOB i)t U300pakeHuH

Landsat-8/OLI u Sentinel-2/MSI.

—s— Mean
—— Median
Mode

NDWI NDVI MNDWI

Puc-4. OneHka ypoBHS BOJIbl Ha OCHOBE HECKOJIBKUX BOJIHBIX WH/EKCOB,
MTOJTyYeHHBIX ¢ JaHHbIX Sentinel-2/MSI, Sentinel-1A u Landsat-8/OLI

I'panunibl BOAHBIX OOBHEKTOB
ObLTM  BBIZIEJIEHBI HA  OCHOBE
NDVI/L8, NDWI/L8, MNDWI-1/L8,
MNDWI-2/L8, NDVI/S2, NDWI/S2,
MNDWI/S2 wu Sentinel-1A (VH).
IMonspuszanusa VV Sentinel-1A He
Obl1a UCIIOJIb30BAHA M3-3a €€ HU3KOU
2P deKkTUBHOCTU B BBI/I€JIEHUU
BOJTHBIX TrpaHUIl. PesysbTaThl
nokasaau, uro uHjaekc MNDWI kak
JUIST ©300pakeHuH 000UX CITyTHUKOB
JIeMOHCTPUpPOBaI  OoJjiee  BBICOKHE
IUIOIIA/IH BOJHOM ITOBEPXHOCTH TIIO
CPaBHEHHUIO C JIPYTUMU HHEKCAMH.
IT0 O0BsACHSETCI TeM, YTO B
HEKOTOPBIX coIy4asax MNDWI
OXBaThIBAJI U BHEIIHHE YYaCTKU
Bogoéma (Tabauma-4) [11].

BeiBO: B JaHHOM
HCCJIeJOBAHUN ObL1a
IIpoaHaIu3UpoBaHa 3PPEeKTUBHOCTD
o0beIMHEHUSI MYJIBTUCIIEKTPATIBHBIX

1 SAR CIyTHUKOBBIX JAaHHBIX [JIA

OLIEHKU YPOBHS BO/JIbI B
BoZoxpaHwiuine Tynakyab (xoro-
3amnaj V306ekucrana). B
HCCJIEIOBAHUN HCII0JI30BAJIUCH
manuele Sentinel-1A, Sentinel-2 u
Landsat-8, a Tak)ke HECKOJIbKO
BOJIHBIX WH/IEKCOB, BKJIIOYAs

MNDWI, NDVI u NDWI. Pesyabrarsl
nokasaiu, 4to SAR-uzobpaskeHus
Sentinel-1A ¢ VH-mosspusanuei
ABNAIOTCA Haubosiee 3PPEKTUBHOU
3aMeHOU MYJIBTUCIEKTPATbHBIX
N300paKeHUN TIPU  OIpeeIeHUU
YPOBHA BOJIbI, OCOOEHHO B CJIy4asx
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OTCYTCTBHUSI HA3eMHBIX HaAOJIIOJeHUM.
ITo cpaBHeHwuO ¢ VV-iosisspu3auen,
VH-nonsipusanus Tmokasana 0osee
TOYHBIE pe3yIbTaThI pu
OIIpe/ieJIeHUH BOJHOUM IMOBEPXHOCTH,
a KOHTDOJIbHbIE 3HAUYEHHUS YPOBHA
BOJIbI OBLJI OCHOBAHBI HA MOJIOKEHNH
B BOJIOEME.

TouHOCTB OIIpeieIeHUSA
IUIOIIAAN BOJHOUW TIOBEPXHOCTH IIO
SAR-uzobpakeHUAM 6pL1a
COIIOCTaBUMa C  pesyJbTaTaMH,
MOJIy4eHHbIMU ¢ oMoI b0 NDWI Ha
maHupix Landsat-8/OLI. Ilpu sTom
MYJIbTHCIIEKTPAJIbHbIE BOJZIHbBIE
WHJIEKCHI TTOKa3aiu 0OoJiee BHICOKYIO
TOUYHOCTh ITPU BBISIBJIEHHUU BXOJTHBIX
OTBETBJIEHUU BOJOXPaHWJIUINA 3a
cyeT B3aUMOJEHCTBUSA C 3€MHOHU
IIOBEPXHOCTHIO 10 cpaBHEHUIO ¢ SAR-
nasabiMU VH win VV-nondapusanuu.
YpoBeHb BOJIBI OBLT OIpENETeH C
IIOMOIIIBI0 CTATUCTUYECKOI'O METOojia
MOJBI KaK 240 M, UTO sABJseTcs 6ojiee
HaJIEeKHBIM II0Ka3aTeJIeM TSt
U3BJIEYEHUsI YPOBHS  BOABI  CO
CITyTHHUKOBBIX  H300pa’keHUH 110
CPaBHEHHIO CO CPEJHUMU WU
MeJIaHHBIMY 3Ha4YeHUsIMH [12].

OCHOBHBIM BBIBOJIOM
HCCJIEJOBAHUS SBJIAETCA TO, UTO
nanekc  MNDWI  obecrieyuBaer
HAWUBBICIIIYIO TOYHOCTD pu
OIpe/ieJIeHUH IUIOMIAJI W YPOBHS
BO/IbI B BoZioXpaHuniie Tyznakysab o
CPaBHEHHIO C JPYTHMHU BOJHBIMH
uHAekcamu. Takum oOpasoMm, B
JaJIbHEUIIeM JUIA  MOHHUTOPHHTA
BOJIHBIX PECYPCOB M OIIeHKU yYPOBHSA
BOJIOXPaHUJIHIII, 0COOEHHO B
YCJIOBUAX OTCYTCTBUS OITHYECKHUX

n300pakeHun 13901
He0JIarOMPUSI THBIX aTMochepHBIX
YCJIOBHH, pPEeKOMeH/yeTCs
HUCII0JIb30BaHHUE JTAHHBIX SAR
Sentinel-1A COBMECTHO C HHIEKCOM
MNDWI KaK HauboJiee

ONTUMAIbHBIN UHCTPYMEHT.
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IIpakTuueckas 3HAYUMOCTh
JAHHOTO IIOAXOJAa 3aKJII4aeTrcsd B
BO3MOXKHOCTHU 3 HEKTUBHOTO
yIpaBJIEHUS BOJAHBIMH pecypcaMu,
paHHETo BBISIBJICHUS pobsiemMm
HEXBAaTKH BOJIBI M 3aCyXH, a TaKiKe
MOHHUTOPUHTA  YKOJIOTUYECKHX H
COIUaJIbHBIX (paKkTOpPOB. PesysbTaThl
HICCJIEJIOBAHUSA JEMOHCTPUPYIOT, UTO
HCII0JIb30BaH1e CIIyTHHUKOBBIX
HaOJIIOeHU N MOKET CITY>KUTD
BKHBIM HAyYHBIM WM IPHUKJIATHBIM
WHCTPYMEHTOM IpuU  pas3paboTKe
CTpaTerul yIpaBJIEeHUS BOJHBIMHU
pecypcaMmu.

Cnucok jiureparypsl

1. OHIIUKJION eI
V36ekucrana (2024). IeKTPOHHBIHN
pecypc
https://ru.globalconnect.uz/enciklop
ediva-uzbekistana/o/ozero-tuda-
tudakul?utm source=chatgpt.com

2. Tudakul and Kuymazar
Water Reservoirs (2024).
AJIEKTPOHHBIU pecypc

https://rsis.ramsar.org/ris/2433?ut
m_source=chatgpt.com

3. JvcTaHIIMOHHOE
30HAUPOBaHUE U TeorpaduyuecKue
HH(POPMAIIUOHHBIE CUCTEMBI:

yueOHUK 771 By30B” — A. M. Yauipa,
C. K. T'om1. M.: Texnocdepa, 2008.

4. A planetary-scale platform
for Earth science data & analysis.
DJIEKTPOHHBIN pecypc
https://earthengine.google.com/

5. Pham-Duc B, Prigent C, Aires
F (2017) Surface water monitoring
within Cambodia and the Vietnamese
Mekong Delta over a year, with
Sentinel-1 SAR observations. Water
09:366

6. Manikandan
Sathianarayanan, Sustainable Water
Resources Management (2023) 9:185,
https://doi.org/10.1007/s40899-
023-00974-4

164


https://ru.globalconnect.uz/enciklopediya-uzbekistana/o/ozero-tuda-tudakul?utm_source=chatgpt.com
https://ru.globalconnect.uz/enciklopediya-uzbekistana/o/ozero-tuda-tudakul?utm_source=chatgpt.com
https://ru.globalconnect.uz/enciklopediya-uzbekistana/o/ozero-tuda-tudakul?utm_source=chatgpt.com
https://rsis.ramsar.org/ris/2433?utm_source=chatgpt.com
https://rsis.ramsar.org/ris/2433?utm_source=chatgpt.com
https://doi.org/10.1007/s40899-023-00974-4
https://doi.org/10.1007/s40899-023-00974-4

7. To‘dako‘l suv
ombori“ O zZME. Birinchi jild.
Toshkent, 2000-yil

8. R Khakimovai, N

Mullabaevi, J Sobirov1 , A Kobilov2 ,
and B Sobirov2, E3S Web of
Conferences 258, 08029 (2021)

9. Kuehn, S, Benz U, Hurley J
(2002) Efficient flood monitoring
based on RADARSAT-1 images data
and information fusion  with
objectoriented technology. In: IEEE
international geoscience and remote
sensing symposium. IEEE, pp 2862—
2864

165

10. Lee JK, Acharya TD, Lee DH
(2018) Exploring land cover
classification accuracy of Landsat 8
image using spectral index layer
stacking in hilly region of South
Korea. Sens Mater 30:2927—2941

11. Lu S, Wu B, Yan N, Wang H
(2011) Water body mapping method
with HJ-1A/B satellite imagery. Int J
Appl Earth Obs Geoinf 13:428—-434

12. Pomaniok 10.A., ®azuioBa
P.b. I[Ipumenenue JAHHBIX
KOCMUYECKHX CHEMOK JJIsI BeAEHUs
MOHHUTOPUHTA  BOJOXPAaHUJIMI B
PecryOiuku Y36ekucras //Teopus u
IpaKTHKa COBPEMEHHOH HayKdh. —
2024. — N©9. 12 (114). — C. 125-131.

YAK: 338.43

NHHOBAIIMOHHBIE 1 K/IACTEPHBIE IIOAXO/bI K PASBBUTHIO
ITMIMTEBON ITPOMBIINIVIEHHOCTN CAMAPKAH/ICKOU OBJIACTHU

Hopazumos

JIymdghyano

- IIpogeccop CamapkaHnockuil

2ocydapcmeeHHblil yHusepcumem umeru Illapoga Pawudosa

Xampaee  Ko3um -

CamocmoamenvHblil

couckame b

CamapkaHdckuil 2ocyoapcmeenHblll yHusepcumem umenu Illapoga

Pawudosa

AHHOmayus. B
paccmampuearomes
UHHOBAUUOHHblE U  KAaacmepHbvle
noodxo0dvl K passumur nuuwegoul
npomvlutreHHocmu CamapkaHockoll
obaracmu. Ha ocHose aHaausa
COUUANBbHO-IKOHOMUHECKUX YCN08Uil,

cmamobe

UHBECMUYUOHHO20  KAuMama u
UHCTMUMYUUOHAABLHOTL cpeodbl
noxkasawo, Ymo ycmotiuugoe
passumue ompacau Heeo03MONCHO
6e3 eHedpeHUs uu@pposwvlx
mexHoaoz2utl, COBPEMEHHDBIX
Mmemodo8 ynpasaeHus U co30aHus
npou3e00CmMBeHHbIX Kaacmepos.
Ocoboe 8HUMAHUE yoeneHo
uHmezpayuu azpapHozo
npouseodcmsaa,

nepepabamuisarowieil cgepul,
Ao2ucmuxu u aKCNopmHoll
uHgpacmpykmypwl. Bvissaerno, umo
KaacmepHas opz2aHusayus
obecnewusaem  cuHepzemuueckuil
aggexm, noswvluwasn
KOHKYPEHMOCnocobHoCcmb
npednpusmuili u  cmMumMyaupys
npue.evenue uHeecmuyuil. B
cmamove npeoaodiceHbl
pexomeHOauuu no @GopMupo8aHuro
Pe2UOHANbHBIX nuweswvlx
Kaacmepos, yugposuzayuu
NpPou3800CMBEHHbIX Npoueccos U
pacwupeHuro MexaHu3mos
20cydapcmeeHHO-4acmHo20
napmuépcmaa. IIpaxmuueckasn

SHAYUMOCMb pa60mbt 3axKarwuaemca
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8  UCNOAb30BAHUU  NOAYHUEHHBIX
pe3yavbmamo8 npu  pa3pabomke
npozpamm modepHu3ayuu nuwjesoll
npomvllAeHHOCMU U cmpameautl
COUUANBHO-IKOHOMUHECKO20
passumus pe2uona.

Kmouesnte croea: nuwesasn
npomvlwwaeHHocms, Camaprandckasn
obaacmv, UHHOBAUUU, KAACMEPHbIU

noodxoa, uugposusauus,
UHBECMUUUOHHDBLIL nomeHuuan,
A02ucmuxa, 2ocydapcmeeHHo-

HacmHoe napmHepcmaeo.

Abstract. The article
examines innovative and cluster-
based approaches to the development
of the food industry in the
Samarkand region. Based on the
analysis of socio-economic
conditions, investment climate, and
institutional environment, it 1is
demonstrated  that  sustainable
development of the sector is
impossible without the introduction
of digital technologies, modern
management methods, and the
creation of production clusters.
Particular attention is paid to the
integration of agricultural
production, processing, logistics, and
export infrastructure. It has been
revealed that cluster organization

provides a synergistic effect,
enhancing enterprise
competitiveness and stimulating

investment attraction. The article
offers recommendations for the
formation of regional food clusters,

digitalization of production
processes, and the expansion of
public-private partnership
mechanisms. The practical

significance of the study lies in the
application of the obtained results in
the development of modernization
programs for the food industry and
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socio-economic strategies of the
region.

Keywords: food industry,
Samarkand region, innovations,
cluster approach, digitalization,
investment  potential, logistics,
public-private partnership.

Annotatsiya. Magolada
Samargand viloyati  ozig-ovqat
sanoatini rivojlantirishda
innovatsion va klaster
yondashuvlari  tahlil  qilingan.
Ijtimoiy-igtisodiy sharoitlar,
investitsion muhit va institutsional
omillar tahliliga asoslanib,
sanoatning bargaror rivojlanishi
ragamli texnologiyalarni joriy etish,
zamonaviy boshgaruv usullarini
gollash hamda ishlab chigarish
klasterlarini yaratishsiz imkonsizligi
asoslab berilgan. Qishlog xofjaligi
ishlab chiqarishi, qayta ishlash
sohasi, logisttka va  eksport
infratuzilmasini integratsiyalash
zarurligi  ta’kidlangan.  Klaster
shaklidagi tashkil etish sinergetik
ta’sir ko‘rsatib, korxonalar
raqobatbardoshligini oshirishi va
investitsiyalarni  jalb etishini
rag ‘batlantirishi aniglangan.
Magqolada  hududiy  ozig-ovgat
klasterlarini shakllantirish, ishlab
chigarish jarayonlarini
raqamlashtirish va davlat-xususiy
sheriklik mexanizmlarini
kengaytirish bo‘yicha tavsiyalar
berilgan.  Tadqigotning  amaliy
ahamiyati oziqlik sanoatini
modernizatsiya qilish dasturlarini
ishlab chiqishda hamda hududiy
ijtimoiy-igtisodiy rivojlanish
strategiyalarini shakllantirishda
gollash  imkoniyatida namoyon
boladi.

Kalit so‘zlar: ozig-ovqat
sanoati, Samarqgand viloyati,
innovatsiyalar, klaster yondashuvi,

166



raqamlashtirish, investitsion

salohiyat, logistika, davlat-xususiy
sheriklik.

BBEJAEHWUE. [MumeBas
MIPOMBIIIJIEHHOCTh SABJIIETCA OJHOU
U3 KJIFOU€EBbIX oTpacien
pErHOHAIbHOU SKOHOMUKHU,
oOecrieunBaroIie
IIPOJIOBOJIBCTBEHHYIO 0€30MacHOCTbD,
3aHATOCTD HaceJIeHUA u
dopmupoBanue SKCIIOPTHOT'O
NOTeHIaja. B YCJIOBUAX

robanu3anul M yCHUJIMBAIOIIEeHcs
KOHKYDEHIIUH YCTOMYUBOE Pa3BUTHE
JTAHHOTO CEKTOpa HEBO3MOXKHO 0e3

BHepEeHUsA MHHOBAIIMOHHBIX
TEXHOJIOTUH u MIpUMEHEHU S
KJIaCTEPHBIX IIOZIXO/I0B K
OpraHusanuu IIPOU3BO/ICTBA.
HNMenHO WHHOBaIluH u
KJIacTepU3anus IIO3BOJIAIOT
MMOBBICUTH 9 HEKTUBHOCTD
nepepaboTKn

CeJIbCKOXO3AWCTBEHHON NPOAYKIIVH,
ONTUMU3UPOBATH HCIOJIb30BaHUE
pecypcoB u CO3/aTh

cuHepreTuueckuii 3Qp@exT 3a CUET
WHTErpallii CeJbCKOTO XO3ANCTBA,
nepepaboTky, JIOTUCTUKU 5
BKCIIOPTHOU UHGPACTPYKTYPHI [1;2].

s CamapkaH/ICKOU 00J1acTH,
obJiazaroIen 3HAYUTEJIbHBIM
arpapHbBIM MOTEHITUAIOM, HO B TO K€
BpeMsI CTaJIKUBAIoIIencs c
OTPAaHUYEHUSMHU B cdhepe
UHGPACTPYKTYpPhl U IlepepaboTKH,
rmepexo/i K KJIACTEPHOU MOJIEIN
SBJIAETCSA CTPATeTHYeCKU BaKHBIM
HampaBJjieHueM. B HacTtosiiiee Bpems
nonsg  TepepaboTku  (PPYKTOB U
OBOIIIE B pErvuoHe OCTaeTrcsi Ha
ypOBHe 15—16 %, a MOIIHOCTHU
XpaHeHUs He IpeBbIAnT 7 % OT
obmiero yposkas [3]. 9to cozmaer
6apbepbl TJLs dbopmupoBanus
YCTOMYUBOU IIPOJIOBOJIbCTBEHHOU
CUCTEeMBbI U MOBBIIIEHU SKCIIOPTHON
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KOHKYPEHTOCIIOCOOHOCTH. [enn
WCCJIEJIOBAHUS  3aKJIIOYaercs B
000CHOBAaHHUH POJI MHHOBAITMOHHBIX
Y KJIACTEPHBIX MOJXO/I0OB B Pa3BUTUU

ITUIIEBOK IIPOMBIIILJIEHHOCTH
CamapkaH/ICKOH obJsacTH,
BBIAAIBJIEHUM HUX IIOTEHIHaJla |
OrpaHUYEHUH, a TaKKe
dbopmynupoBaHuU IIPAKTHYECKUX
pEKOMEHIAIUN [0  TOBBIIIEHUIO
3ddEKTUBHOCTH u
KOHKYPEHTOCIIOCOOHOCTH OTPaCJIH.
3azaun HcCcJIeI0BaHUuA
BKJIIOYAIOT paccMOTpeHUe
TEOPETUUYECKUX OCHOB
WHHOBAI[UOHHOTO U  KJIACTEPHOTO
Pa3BUTHS pernoHaJIbHOMN
SKOHOMHKH, aHaJIU3 COCTOAHUA U
TEHJIEHIIMM  pa3BUTHUsA  IHINEBOU
IPOMBIIIJIEHHOCTH Y30eKucrtaHa wu
Camapkas/icKoi obJsactu,
BBIIBJIEHWE POJM WHHOBAIlMHA B
mporiecce MOJIEPHU3AINU

nepepabaThIBAIOIINX TPEAIPUATHH,
OIIEHKY BO3MOYKHOCTEH U IePCIEeKTUB
dopmupoBanusa MUIIEBBIX
KJIaCTEPOB, a TakKXke pa3paboTKy
IPAaKTUYEeCKUX PpeKOMeHJAluil 110

HCIOJIb30BAHUIO  KJIACTEPHBIX U
VHHOBAI[UOHHBIX  MOJAXOJO0B  JUIA
NoBBIIIeHUA  3(PPEKTUBHOCTU U

KOHKYPEHTOCIIOCOOHOCTHU
PETHOHAIPHON 9KOHOMUKH.

OBb30P JIMTEPATYPBDHI.
HccnenoBaHnne WHHOBAIMOHHBIX U
KJIaCTEPHBIX MIO/IXO/I0B B
pervuoHajbHON 3KOHOMHKE HMeeT
IIUPOKYIO TEOPETUYECKYIO u
npakTuyeckyro 0azy. Konuennus
KJIaCTEPOB KaK OCHOBBI
KOHKYPEHTOCIIOCOOHOCTH PErvuOHOB
BIIEPBBIE CHUCTEMATHU3UPOBaHA
M.ITopTepoM, KOTOPBIY MOKA3aJl, YTO
o0beIUHEHNE NIpeIpUATHH,
IIOCTABIIIKOB 51 HAY4YHBIX
VUpeXJeHU B  €QUHYI0  CeTh
obecrieunBaeT CUHEpreTUYeCcKuin
sddekT u YCHUJINBAET
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WHHOBAITMOHHYIO aKTUBHOCTH [1]. B
poccuiickux wucciaenoBanusax (A.T.
'panbepr u Jip.) akIeHT cAejaH Ha
TOM, 4TOo KJIacTepu3anus
criocobcTByeT Oosiee 3pdekTUBHOMY
HCII0JIb30BAHUIO PETUOHATIBHOTO
MOTeHI[UaJIa, CTUMYJIUPYET HPUTOK
WHBECTUITUN u yCKOpsIeT
MOJIEPHU3AIUIO0  MPOMBIILIEHHOCTH
[2]. B y36ekcKkoi HayqHOU TpaaUIlUU
TaK)Ke HAKOIUIEH OIpe/leJIeHHbIN
OIIBIT aHaIM3a daxTopos
pETHMOHAJILHOTO  pa3BUTUA.  Tak,
b.KapumoB  MOAYEPKUBAET,  YTO
mepexo/i K KJIACTEPDHOU MOJAEIU B
arponpoJ0OBOJIbCTBEHHOM  CEKTOpe
V36ekucTaHa II03BOJISIET ITOBBICUTH
3¢pdEKTUBHOCTD arpapHoro
MIPOU3BO/ICTBA 3a CUET HWHTETrPaAluu
CEeJIbCKOTO X035HCTBA U IepepaboTKu

[3]. II.CysnraHoB oOTMedYaeT, 4TO
BHeJpeHUe MHHOBAITMOHHBIX
TEXHOJIOTUH u dopmupoBanue
OTpAaceBbIX KJIACTEPOB
paccMaTpUBaIOTCA KaK
MIPUOPUTETHBIE HalpaBJIeHUs

YCTOMYUBOTO Pa3BUTHsA IHIIEBOU
MIPOMBIIIJIEHHOCTU CTPAHBI [4].
CorstacHo JAHHBIM
BcemupHoro OaHKa, IS
V3bekucraHa XapaKTepHO HH3KOe
COOTHOIIIEHHE repepaboTKu K
obmmeMy o0beMy  IIPOM3BOJICTBA:
JIAIIb OKOJIO 15-16 % QPYKTOB H
OBOIIIEH MMO/IBEPTAIOTCSA IMEPpepabOoTKe,
4To 3HAYUTEIbHO HIDKE
MEKIYHAPOAHBIX cTaHAapToB [5]. T1o
JaHHBIM  I[IporpaMMbl  pa3BUTHS
OOH, cinabas Pa3BUTOCTD
JIOTUCTUYECKOH U  XOJIOAWUJIbHOU
UHGPACTPYKTYPHI IIPUBOIUT K
nmorepAM A0 25—-30 % ypoxkad,
OrpaHUYMBAasA 106aBJIEHHYIO
CTOUMOCTbD U SKCIIOPTHBIU IMTOTEHITHAT
orpaciii  [6]. C TOuku B3peHHUA
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VHHOBAIUOHHOTO pa3BUTHUA,
COBpEMEHHbBIE rcesie/IoBaHuA
IIO{YE€PKUBAIOT POJIb IU(PPOBU3ALINY,
aBTOMAaTU3aluu u BHEJIpEHUA
COBpPEMEHHBIX yIIPaBJIEHUYECKUX
TEXHOJIOTUH. B oT4yeTax

MuHuCTepCTBA CEJILCKOTO X03AMCTBA
Pecniybsiuku Y36ekucran u llenTpa
SKOHOMHYECKUX HCCJIeJIOBAaHUU U
pedopm yKa3bIBAETCA Ha
HeOOXOIUMOCTh TePeX0ia K «YMHBIM
arporexHosiorusim», ERP-cucremam
1 1U@POBBIM IUIaTGOpMaM JIA
KOHTDOJII KadecTBa U JIOTUCTHUKHU
(IpAMBIX IMyOJMKAIIUA B OTKPHITOM
JIOCTyIle IO 3TUM JOKyMEHTaM He

HalizieHo). B To ke  BpeMs
HCCJIeOBAHNE ResearchGate
JIEMOHCTPUPYET, 4YTO  aJalTaIus

3apy0be;KHOT0 OIbITa KJacTepu3aruu
numeBoll mpombinuieHHOCTH  (EC,
Kuraii, Ixnaa Kopesa) wmoxker
CYII[eCTBEHHO TIOBBICUTD
KOHKYPEHTOCIIOCOOHOCTh OTpacjiu B
Y3b6ekucrasne [7].

Takum  oOpa3om,  aHaIU3
JINTEPATYPhI — KaK MEXKYHAPOHOM,
TaK U HAIMOHAJIbHOU — ITOKAa3bIBAET,
YTO COYeTaHHE WHHOBAIIMOHHBIX
pellleHUil U KJIACTEPHOrO MOAXO0Aa
paccMaTpuUBaeTcsi B MHDPOBOM H
pervoHajbHONM  DKOHOMHKE  Kak
KJII04eBOU  (AKTOpP  YCTOUYIHUBOTO
pasButua. Jaa  CamapkaHicKoi
00J1aCTH 3TH BBIBOJIBI UMEIOT 0coboe
3HAYEHMUE, ITOCKOJIBKY pEeruoH
pacrioJiaraet 3HAUYUTEIHbHBIM
arpapHbIM MIOTEHITUATIOM, HO
CTaJIKUBAETCS ¢
WHCTUTYIIUOHATbHBIMH u
TEXHOJIOTUYECKUMU
OTPAHUYEHUSMU,
NpenATCTBYIOIUMU 3P PeKTUBHOU
MHTEerpanuu IIPOU3BO/ICTBA,
nepepabOTKH U SKCIIOPTA.
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Taouna 1.

HOJ.IXOI[I)I K pa3BUTHUIO HHH.leBOﬁ IIPpOMBIIIIJICHHOCTH B

MCKAYHAPOJAHBIX 1 HAITMOHAJIBHBIX UCCJICAOBAHHUAX

Aemop / | Cmpana/ OcHoeHoll Katoueawvle 6b1600bl
Opzanu3 Pe2uon axkuyeHm
ayus ucc1edosaHun
Teopus
KOHKYPDEHIMHbIX
Kaacmepuwt ycuausarom
M.Porter npeumyuwjecma
CIIIA 5 uHHosayuu, obecneuusarom
(1993) Hayu, »
. CcuHepzemuueckuil agpgpexm
KAacmepHblil
noodxod
Kaacmepwt nosviuarom
PezuonanvHasn agPexmusHocmd
A.I'panbep
2 (2004) Poccus 9KOHOMUKA U UCNO01b308AHUA
ynpas.neHue De2UuoOHaNbHO20
nomeHyuana
Hnmeepayus ceavckozo
. Aepoxnacmepbl u »
B.Karimov | Y3bexucma xo3siicmaea u nepepabomxu
NPOMbIULIEHHAA
(2018) H —KA104 K pocmy
noaumuka y
dobasaeHHOU cmoumocmu
ugposuszayun u Hosvle
Hnnosauyuu s Hugp u
III.Cyama | Y3bexucma . mexHo102UlU — 2/1A68Hble
nuwesotl o
Ho8 (2021) H daxmoput ycmoituugoz0
NpombluL1eHHOCMU
paszsumus
ITepepabomxa ¢ppyxkmos u
World “ 9
Bank Y3bexucma | Aeponpodosoabcma osoweu ~15—16 %,
(2020) H eHHMbLIL ceKmop 3amsamocms 8 nuwesoll
NPOMbIULIEHHOCTU HU3KAS
Cnabaa ungpacmpyxmypa
UNDP Y3bexucma Hneecrnuyuu 8 $p pyxmyp
xXpaHeHus — nomepu 0o 30
(2020) H nepepabomxky o
% ypoxcas
o Kaacmepuwt obecneuusatrom
Research . 3apybexctvlil
EC, Kumatii, pocm akcnopma u
Gate onstm
Kopes ModepHU3auUIo
(2023) Kaacmepusayuu
nepepabomxku
[IpencraBieHHble B TaOJIHIlE aBTOPBI aKIeHTUPYIOT
HCCJIEJOBAHUA MIO3BOJIAIOT HEeOOXO/IMMOCTh  QJIallTallid ~ DTUX
3aKJII0YUTh, YTO B MEXKIYHAPOTHOU TI0JIXO/IOB K crienuduke
HayKe W [pakTUKe OCHOBHOE V3bekucrana. Eciau 3apyOexHble
BHUMaHUE yJiessdeTcss KJIacTepHOU MO/IEJIN OpUEHTUPOBAHBI Ha
TEOPUU WHHOBAIUOHHBIM BBICOKYI0  CTeleHb  HWHTerpanuu
TEXHOJIOTUAM KAaK YHUBEPCAJIbHBIM IIPOU3BOJICTBA, repepaboOTKH,
ZpariBepaM PETMOHAIIBHOTO JIOTUCTUKM U  DBKCIOpTa, TO B
pas3BUTHA, TOT/Ia KaK HallMOHAJIbHbIE y30€eKCKUX HCCJIEIOBAHUAX
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IIPUOPUTETOM BBICTYNIA€T YCTPAHEHUE

WHCTUTYIIMOHAIBbHBIX u
UHQPPACTPYKTYPHBIX 6apbepoB,
orpaHuYUBaKINUX 3POEKTUBHOCTD

arpompoJ0BOJIbCTBEHHOTO  CEKTOpA.
Takum 00pa3oM, TeOpeTHYECKUH U
MMPAaKTUYECKUH OIIBIT MOATBEPIK/IAET,
YTO WHHOBAIIMOHHBIE U KJIACTEPHBIE
IOJIXO/IbI TOJI’KHBI PacCMaTPHUBATHCSA
KaK B3aUMO/IOTIOTHAIOIIE
MeXaHHU3MBbI, CIIOCOOHBIE 00ECIIEUNTh
YCTOMYMBOE pa3BUTHE IMHUIIEBOU
npomblinieHHocTH  CaMapKaH/ACKOM
obJiacTu.

METOA0J/I0TUA
NCC/IEAOBAHMNAL.
Meromosioruueckass 06aza pabOTBI
copmupoBaHa Ha coyeTaHUU
CHCTEMHOTO, WHCTUTYIIMOHAJILHOTO,
CTaTUCTUYECKOTO U CPaBHUTEJIbHO-
aHAJIMTUYECKOTO IIOAX0/I0B. Takou
KOMILJIEKCHBIM HWHCTPYMEHTAapuu, B
CBOIO oJepeib, IIO3BOJISIET
paccMaTpuBaTh MIUIIEBYIO
MMPOMBINIUIEHHOCTh CaMapKaH/ICKOM
obylacTH KaK COCTaBHYIO  YacTh
pETHOHATbHOU SKOHOMHKU u
BBIABJIATH (axTopsI ee
WHHOBAIlMOHHOTO H  KJIACTEPHOTO
pa3BUTHUA.

Bo-nepBhIx, MIPUMEHSIICS
CUCTEMHBIM TI0JIX0/, KOTOPBIHA, Kak
cripaBeZIuBO oTMedaeT A.I'paHOepr
[1], /aeT BO3MOKHOCTH U3y4YaThb
PETHOHABHYI0  SKOHOMHKY  Kak
B3aUMOCBSI3aHHYIO CHCTEMY
oTpacjiei, ”HCTUTYTOB U pecypcoB. B
JJAHHOM  KOHTEKCTe€  CHCTE€MHBIN
aHaInu3 HCIIOJIb30BAJICS JULS
BBIABJIEHHsI B3aUMOCBSA3€Hd MEXKIY
arpapHbIM IIPOU3BOJICTBOM,
repepaboTKoM, UH(PPACTPYKTYPOH U
SKCIIOPTHOU JIEATETHHOCTHIO.

Bo-BTODBHIX, OBLII HMCIO0JIb30BaH
WHCTUTYIIMOHAbHBIN IIO/IXO]T,
OPUEHTHUPOBAHHBIN Ha OIIEHKY

BJINSHUSA HOPMAaTHUBHO-IIPABOBOM
6a3bl, TOCY/IAPCTBEHHBIX ITPOTPaMM U
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MeXaHU3MOB roCy/IapCTBEHHO-
yacTHOro ImaprHépctBa. Cremyer
IIOTYEPKHYTD, YTO, KaK IMOKA3bIBAIOT

HhccJeJ0BaHuA b.Kapumosa u
III.CysnranoBa [2;3], HUMEHHO
WHCTUTYITUOHAIbHASA cpena BO

MHOTOM o1peziessaeT 3¢ HEKTUBHOCTD
KJacTepu3allil W WHHOBAIIMOHHOU
aKTHUBHOCTH.

B-Tperpux, B HcCCIE€NOBAHUU
IITUPOKO IIPUMEHSINCH
CTaTHUCTUYECKHE METOAbl aHam3a.
Ha OCHOBE JaHHBIX
l'ocymapcrBeHHOrO  KOMMTETa 1O
cratuctuke Pecrybyimku Y30ekucran
[4], BcemumpHoro 6anka [5] wu
[Iporpammbl  pasButusi OOH [6]
ObLTU U3YYEeHbI JUHAMUYECKUE PAJIbI
3a 2017—-2023 IT. 3JTO, B CBOIO
odepe/ib, ITO3BOJIUAJIO BBISIBUTD
TeHJeHIINU B IIPOU3BO/ICTBE,
WHBECTUIUAX,  3aHATOCTH, JIOJIE
repepaboTKu u Pa3BUTUH
JIOTUCTUYECKON NHDPACTPYKTYPBHI.

B-ueTBepTHIX, HCIOJIH30BAJICA
CpPaBHUTEJIbHO-aHAJIUTUYECKU

IIOJXO/I, IIpeIIoJIaraIui
COIIOCTaBJICHHE HAIIMOHAJIBHOTO U
MEXK/TyHapPOTHOTO OIIBITA.

CiiemoBaTeIbHO, CDABHEHUE YCIIOBUI
V3bekucrana c¢ mnpaktukamu EC,
Kuras u Peciybinku Kopest [7] mano
BO3MOXKHOCTD aJJalITUPOBATD JIyUIIIHE
MOJIEJTA KJIAaCTEPHOTO PAa3BUTHUA K
yeaoBusaM CamapKaHACKON 061acTH.

HaxoHer, mpuMeHsIJICS METOJ
SKCIEPTHHIX OTIEHOK, OCHOBAaHHBIN Ha
KOHCYJIBTAIIUAX CO CIIeIaTUCTaMHU
MuHHCTEPCTBA CETBCKOTO XO3SHCTBA
Pecriyoiuku  Y36ekucran, IlenTpa
SKOHOMHUUYECKUX WCCJIEJIOBAHUN U
pedopm, a TakKe MpeACTaBUTEISIMHU
PETHOHAJIPHBIX IepepabaThIBAOIIIX
npenanpusaTuii. Kak  mokasbIiBaeT
IPAaKTHUKA, BKJIIOUEHHE HKCIEPTHOTO

MHEHHA II0O3BOJIAET AJOIIOJIHUTD
CTaTUCTHUYECKHE AaHHbIE
Ka4eCTBEHHBIMHA OIl€HKaMH 141

170



BBISIBUTD WHCTUTYIIMOHAIbHBIE
Oapbephl, KOTOpPble He (UKCUPYIOTCSA
(opmasbHBIMU ITOKA3aTEJISAMH.
TakuM 06pa3zoM, METOAOJIOTHS
HUCCJIEIOBAHUSA HOCUT KOMILJIEKCHBIN
U MEXIUCIUIUIMHAPHBIN XapaKTep.
CnenmoBaTesbHO, coueTaHHUe
CUCTEMHOTO, WHCTUTYIIHOHAJIBHOTO,
CTAaTUCTUYECKOIO0 U aHAIUTHYECKOTO
IIOIXOZIOB B COBOKYIIHOCTH  C

BKCIEPTHHIMU OIleHKaMH
obecrieynBaeT HAYYHYIO
ZI0CTOBEPHOCTD MTOJTyYE€HHBIX
BBIBOJIOB M UX IMPAKTUYECKYIO
MPUMEHUMOCTh 11 pa3paboTku

CTpaTerud MOJIEPHU3AIUN THUIIEBOU
npoMbiniieHHOCTH CaMapKaHCKOU
obJstacTH.

AHAJIN3 n
PE3YJ/IBTATDI. IlIpexnae Bcero,
cienyer MMOTYEPKHYTh, qTO

WHHOBAIIUH SABJAIOTCA OJHUM U3
KJIIOUEBBIX (DAKTOPOB ITOBBIIIEHUS
KOHKYPEHTOCIIOCOOHOCTU  ITHIIEBOU
MIPOMBINIUIEHHOCTH. Kak mokaspIBaeT
CTaTHCTHYECKHI aHa/Inu3, B
Y3bekucrane HaOJII01aeTcs
YCTOUYUBBIA POCT WHBECTUIIUU B
repepabaThIBaOIINN ceKTOp. Bmecte
C TeM YPOBE€Hb TEXHOJOTHUECKOU
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JAunamuka uaBectunuii (2017-2023 rr.)

OCHAIIIeHHOCTU IpeInpUATUN
ocTaeTcA  HEeJOCTAaTOYHBIM,  YTO
CHUKaeT 3(ddEKTUBHOCTD
repepadboTKu u XpaHeHUs

NpOAYyKIUU [4;5]. B manHOU cBsA3U
1u(poBU3aIMsa TPOU3BOJICTBEHHBIX
IIPOIIECCOB, BHEJIpEHME
aBTOMATU3HUPOBAHHBIX CHUCTEM
KOHTPOJISA KadyecTBa u
HCII0JIb30BAHUE ERP-itatrdopm
paccMaTpUBaIOTCS KakK
MIPUOPUTETHHIE HaIlpaBJIeHU
MopepHuzanuu [6]. CiegoBaTeabHO,
Iepexo/I K MHHOBAI[MOHHBIM
TEXHOJIOTUSAM I103BOJISIET YBEJIUUYHUTH
MIPOU3BOUTETBHOCTD,
MUHHMU3UPOBATh IIOTEPU u
MOBBICUTH 100aBJIEHHYI0 CTOMMOCTH
IIPOIYKITHH.

B mnepBoni pguarpamme 1
IpeACcTaBJIeHa JTUHAMHKA
WHBECTUIUI B ITHUIIEBYIO
MMPOMBINIJIEHHOCTh Y30eKkucraHa B
2017—2023 IT. 3a JIaHHBIU TMEPUO]
00'beM BJIOKEHUH BBIPOC OoJiee YeM B
2.5 pasa (uHZEKC ¢ 100 70 250). ATO
OoTpa’kaet CTPATETUUECKYIO
OpHEHTalNI0 Tocy/lapcTBa U Ou3Heca
Ha  pa3BuTHe T1epepaboOTKU U
MOJIEPHU3AINIO OTPACIH.

250
200

150

100
50

2017 2018 2019

2020

B Unaexc uaBectuumii (2017=100)

2021 2022 2023

Jluazpamma 1. JluHamuxa uHeecmuyuil 8 NUWesY0 NPOMbIULAEHHOCTMD
Ysbexucmana, 2017—-2023 ee.
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Bmecre ¢ Tem 1oOKazaTeau
1epepaboOTKN W XpaHEHUs OCTAIOTCS
Ha HHU3KOM ypoBHe. Kak BHIHO u3
pHUCyHKa 2, mepepaboTka PpPyKTOB U
OBOIIEeH YBEJTUYUIIACh JIUIIH ¢ 12 % 70
16 % 3a 1iecThb JIeT, a XOJIOAWUJIbHbIE

MOIITHOCTHA BBIPOCIH C 4 % 10 7 %.
IIpu ypoxkae cBpillle 20 MJIH TOHH
TaKue IoKa3aTeJu ABJIAITCA KpalHe
HEJJOCTAaTOYHBIMU U BeAyT K IIOTEPAM

110 25—30 % npoaykuuu [5;6].

Ilepepadorka u xpanenue (2017-2023 rr.)

20
15 - S
10
5 — B
0
2017 2018 2019 2020 2021 2022 2023
—[lepepadorka (%) =—Xpanenue (%)
Jluazpamma 2. Ilepepabomxka u xpaHerue azpapHoii npodyKuuu 8
Ysbexucmane, 2017-2023 ee.
ot Gojiee IIOJIHOM OIEHKH CYIIIeCTBEHHO OTCTAET OT
CUTyallNH paccMOTPUM MEXXIYHApOAHBIX  CTaHAApTOB IO
cpaBHUTENbHBIN aHamu3 (Tabiuma YPOBHIO nepepaboTKu 151
2). OH MOKa3bIBAET, UYTO Y30eKUCTaH UH@PACTPYKTYPhI XpPaHEHHUS.
Tabaumna 2.

CpaBHeHHe ITOKa3aTesed nepepadoTKU U XpaHEeHU MPOAYKIITUU
(MexxyHapOSHBIN U HAaITMOHAJIbHBIN YPOBEHD)

IIPOMBIIILIEHHOCTH B
3aHATOCTH arPOCEKTOPA

IToxazaresnb Y30ekucraH MexayHapoaHbie

(2023) crauaaptsl (EC,

Kopes, Kuraii)
Jlosst mepepaboTKu 50—60 %

(pyKTOB U OBOIIIEH
XoJ10/IUbHBIE MOIITHOCTH 25—-30 %
(ot yposkas)
Jlos1s1 muIeBou 8-12%

IKCIIOPTHAA OPUEHTAIUA OrpanuuenHas | Bsicokas (10 40—-50 %
repepaboTaHHOMN repepaboOTKH UIET HA
MPOAYKIINU DKCIIOPT)
Kak mokaspiBaer  aHaiIus, IIPOU3BOJCTBA CONIPOBOXK/AETCA
OBICTpBINL  POCT HWHBECTUIIMH U KpailHe MeJ[JIeHHBIM  Pa3BUTHUEM




UHQpaCTPpYKTyphl IepepaboOTKU U
XpaHeHUsl. B JaHHOU CBA3U
BBIABJISIETCA MPOTUBOpPEUHE: IIPHU
HAJIMUUU  pecypcHOH  0aspl W
WHBECTUITMOHHOTO MHTEPeca OTPaciib
CTaJIKUBAETCS c
WHCTUTYI[UOHAJIbHBIMU u
TEXHOJIOTUYECKUMU OapbepaMu.
CnenmoBaTebHO, JIJIS
CamapkaH/ICKOH obsiactu
CTpaTETUUECKU BAKHO
dopmupoBanue pErMOHATbHBIX
MTHUIEBBIX KJIaCTepOB,
WHTETPUPYIOIIIX CEJIbCKOE

X03AHCTBO, MepepabOTKy, JIOTUCTUKY
U 3KCIIOPT. ITO MO3BOJIUT YCTPAHUTH
nucbasaHe U o0ecIeyuTh
WHHOBAIIUOHHYI0 TpaHc(OopMaIuio
OTpacjiMi, YTO OCOOEHHO BaXXKHO B
YCJIOBUSX IJI00aJTbHON KOHKYPEHITUHU

[7,8].

SAK/IIOYEHUE "
PEKOMEH/IAIIMUN. PesyabTaThl
HCCJIEJOBAHUA MI03BOJIAIOT
BBIpA0OTATh  PsAA ~ ITPUOPUTETHBIX
HaIlpaBJIeHUM MO/IepHU3AIUN
MUIIEBOM MIPOMBIIIIJIEHHOCTH
CamapkaHjckoi obsactu. B kauectBe
KJIIOUEBBIX  Mep  Ieecoobpa3Ho
paccMaTpUBaTh ¢dopmupoBanue
pEruoHaJIbHBIX KJIACTEPOB,
WHTErPUPYIOLINX
CeJIbCKOX03AMCTBEHHBIX
MIPOU3BOAUTEJIEN,

nepepabaThIBaOIIe MPEeAIPUATHUS,
JIOTUCTUYECKUE IEHTPhl W Hay4dHO-
HCCIIEIOBATENIbCKE WHCTUTYTHI, UTO

obecrieyut CUHEPTeTUUECKUHT
addekT u IIOBBICUT
KOHKYPEHTOCIIOCOOHOCTh ~ OTPACJIH.
Hapsagy ¢ »3TuM  HeobxoauMma
aKTUBHAsA U poBU3AIUA
MIPOU3BOJICTBEHHBIX IIPOILIECCOB,
BHeJ[peHUEe  aBTOMAaTU3UPOBAHHBIX
cUCTeM KOHTpPOJII KadecTBa H
COBPEMEHHBIX ERP-miiardopm

yrpasiieHus [9,10]. Ocoboe 3HaUYeHHE
nMeeT pa3BUTHE WHQPACTPYKTYPHI

173

XpaHeHUs] ¥ JIOTUCTHUKH, BKJIIOYas
CTPOUTETBCTBO XOJIOAUJIbHBIX
KOMILJIEKCOB, arpoJIOTHCTHYECKHX
IIEHTPOB U TPAHCIIOPTHHIX Xab0B, UTO
II03BOJIUT  CYIIIECTBEHHO CHU3UTH
IoTepHU MPOAYKIINH. BaxxupiM
YCJIOBHEM YCTOWUYHMBOTO Pa3BUTHUA
BBICTYIIA€T paclInpeHre MeXaHU3MOB
rocyZIapCTBEHHO-4aCTHOTO

[MAPTHEPCTBA, OPUEHTUPOBAHHBIX Ha
IIpUBJIEUEHHE JIOJITOCPOYHBIX
WHBECTUITUHT u TIOJIJIEPIKKY
MHHOBAITUOHHBIX MPOEKTOB. Kpome
TOro, TpeOyeTcsl MOATOTOBKA KaJIpOB

HOBOTO IIOKOJIEHHs, 00JIaZlafoIux
KOMIIETEHIIUAMU B obJs1actu
1 PPOBHIX TEXHOJIOTHUH,
MHHOBAIIMOHHOIO MEHEIKMEHTAa U
MEXK/TyHaPOJHBIX CTaHJAPTOB
muIeBod  Oe3omacHocTd. Takum
obpazom, peanmusanusa  JTaHHBIX
peKOMeHJaIui Oynet
CII0COOCTBOBATD MMOBBIIIEHUIO
a¢dpeKTUBHOCTU nepepaboTKH,
YKPEILJIEHUIO BKCIIOPTHOTO
IIOTEeHIIHAJIa U 00ecIIeueHuI0
YCTOMYUBOTO COIMAJIbHO-

SKOHOMUYECKOTO Pa3BUTHUS PETHOHA
B JIOJITOCPOYHOMU TEPCIEKTHUBE.
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Annorarsiya. Mazkur
maqola  O‘zbekiston  sharoitida
doimiy ishlovchi referens stansiyalar
(CORS) asosidagi real-vagt GNSS
tarmogqglarini (RTN) loyihalash va
ularni optimal joylashtirish
masalalarini korib chigadi. Ishda
milliy metodik ko‘rsatmalar, xalqaro
tajriba va ilg‘or amaliyotlar tahlil
gilindi; shuningdek, GIS yordamida
stansiyalar oralig‘i bo‘yicha
modellashtirish va  hisoblashlar

bajarildi. Tahlillar tekis hududlarda

stansiyalar  orasidagi  optimal
masofa 35—45 km  oraligida
ekanligini, togli va manzarasi
cheklangan hududlarda esa 25-30
kmgacha zichlashtirish talab
qilinishini ko‘rsatdi. Ish natijalari
RTN  (Real Time  Network)

funksionalligi, fidusial (reference)
stansiyalar roli, monument dizayni,

texnik infratuzilma talablari va
monitoring tartibini aniq belgilaydi.
Amaliy tavsiyalar sifatida (1)
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bosgichma-bosqich  milliy = RTN
loyihasi (pilot - kengaytirish), (2)
kamida 3—5 ta tayanch CORS bilan
boshlash va ularni xalgaro referens
ramkalariga bog‘lash, (3) xarajatni

kamaytirish uchun mavjud
infratuzilmadan  integratsiyalash
berildi.

Kalit so‘zlar: GNSS, RTN,
CORS, geodeziya, tarmoq dizayni,

optimal joylashtirish

AHHOmauua. B  Odannoil
cmamuve paccmampuearomces
80NPOCHL npoexmuposaHus u
onNMuManbHo20 pasmeuieHus
NOCMOSHHO delicmsyrowux
pedeperuy-cmanuyuit  (CORS) Ha

ocHose GNSS cemeill peaavbHO20
epemeHu  (RTN) 68  ycaosusx
Y3b6exucmana. B pabome

NPOaHAAU3UPOBAHbL HAUUOHAAbHBLE
Memoduueckue yKasaHus,
Mexc0yHapoOHbLil onblim u nepedosas
npakmuka; ¢ ucnoav3ogsarHuem I'HC
8bINOAHEHO  ModeauposaHue U
pacuémst NO paccmosiHUSIM MeHcOy
cmaHyuamu. AHaAu3 noxkasan, umo
Ha4  PABHUHHLIX  MEPPUMOPUNX
onmumanvHoe paccmosHue Mmexrcoy
CMAaHYUAMU cocmasasem 35—45 km,
a 8 20pHbIX U 02PAHUUEHHHIX NO
gudumocmu pailoHax mpebyemcs
ynaomHueHue 00  25-30  KM.
Pesyavmamsvt  pabomvt  uémxo
onpedeastom  GYHKYUOHANbHOCb
RTN (Real Time Network), poabv
dyHoamenmanvHolx  (pegepeHu-)
cmaHuyutl, KOHCMPYKYUIO
MOHYMEHIMO8, mpebos8aHus K
mexHuueckoll uH@pacmpyxkmype u
nopsi0ox MmoHumopuHeaa. B kauecmee
npaxkmuuecKkux pexomenoauuil
npeonoxiceHo: (1) nowazoeoe
gHedpeHUe HAYUOHANbHO20 NpoeKma
RTN (nuaom — pacwupeHue), (2)
Hauano ¢ 3—5 onopHuix CORS u ux
npueaska K - MexOyHapoOOHbIM
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pedepeHu-pamxam, (3) uHmezspayus

c cywecmayroulell
uH@dpacmpykmypoil 01 CHUMCeHUS
3ampam.

Kaoueswvte caosa: GNSS, RTN,
CORS, zeole3us, npoexmuposaHue
cemu, ONMuUManbHoe pasmewjeHue.
Annotation. This paper
addresses the design and optimal
placement of continuously operating
reference stations (CORS) within
real-time GNSS networks (RTN)
under the conditions of Uzbekistan.

The study analyzed national
methodological guidelines,
international experience, and best
practices; additionally, modeling

and calculations of inter-station
spacing were performed using GIS.
The analysis showed that in flat
areas the optimal distance between
stations 1s 35—45 km, while in
mountainous and limited-visibility
regions densification down to 25-30
km is required. The results clearly
define the RTN (Real Time Network)
functionality, the role of fiducial
(reference) stations, monument
design, technical infrastructure
requirements, and  monitoring
procedures. As practical
recommendations, the following
were  proposed: (1)  stepwise
implementation of the national RTN
project (pilot — expansion), (2)
starting with at least 3—5 base CORS
connected to international reference
frameworks, and (3) integrating
existing infrastructure to reduce
costs.
Keywords:
CORS, geodesy,
optimal placement.

Kirish. Global darajada GNSS
asosidagi doimiy referens stansiyalar
tarmogqlari (CORS/RTN) so‘nggi on
yilliklarda milliy geodezik
infratuzilmaning markaziy elementi

GNSS, RTN,
network design,
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hisoblanadi (Bruyninx et al., 2019).
Ular kadastr, qurilish, inshoot
monitoringi, transport va ilmiy
tadqgiqotlarda real-vaqt va yuqori
aniqlikdagi koordinatalarni
ta'minlab, raqamli infratuzilma
uchun yagona koordinata bazasini
yaratadi. So‘nggi adabiyotlar RTN

tizimlari foydalanuvchi
pozitsiyasining aniqligini va xizmat
ko‘rsatish ~ diapazonini  sezilarli
darajada oshirgani, hamda bir gancha
an’anaviy muammolar (masofa-
bogliq xatoliklar, ionosfera ta’siri va
hokazo)ni kamaytirishga yordam

berganini ko‘rsatadi. RTN bo‘yicha
ko‘rsatiladigan yordam 1-rasmda
keltirilgan to‘rt yo‘nalishga bo‘linadi.

O‘zbekiston sharoitida RTN
yaratish - milliy NSRS (National
Spatial Reference System) bilan
integratsiya, kadastr ishlari va
infratuzilma  monitoringi  uchun
dolzarb vazifa hisoblanadi. Ushbu
vazifani bajarish quyidagi savollarni
keltirib chiqaradi: (I) stansiyalarni
ganday mezonlar asosida tanlash

1. RTCM formatidagi
xabarlarni va ularni Internet
orgali uzatish uchun
mo‘ljallangan NTRIP
(Networked Transport of
RTCM via Internet Protocol)
tizimini qo‘llashni targ‘ib qilish

mavjud.

2. Geoprostor GNSS
foydalanuvchilari uchun ta’lim
va axborot targatish
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kerak; (II) tarmoq geometriyasi va
stansiyalar oralig‘i ganday bo‘lishi eng
samarali va (III) milliy sharoitda
ganday amaliy qadamlar amalga
oshirilishi lozim. Ushbu savollar
xalgaro amaliyot va so‘nggi ilmiy
tadqiqotlar nuqtayi nazaridan tahlil
qilinishi lozim.

So‘nggi 5—8 yildagi tadqgiqotlar
va qo‘llanmalar RTN loyihalashda bir
nechta asosiy yo‘nalishni ajratadi: (I)
sit-site  selection va monument
barqgarorligi, (IT) tarmoq geometriyasi
va masofa (spacing) ning
foydalanuvchi aniqlikiga ta’siri, (III)
tarmoq usullari (VRS, MAC, FKP) va
ularning amaliy ishlash
ko‘rsatkichlari, hamda (IV)
operatsion talablar (elektr, internet,
xavfsizlik, monitoring).

Yu va boshgq. (Yu, Penna and Li,

2020) CORS tarmog‘ini
optimallashtirish formulalarini taklif
qilib, stansiyalar tarqalishini
topografiya va atmosferik
dispersiyaga mos ravishda

o‘zgartirishni ko‘rsatadi.

*RTCM formatidagi ma’lumotlar va NTRIP dasturiy ta’minoti
ochiq va umumiy sanoat standartlari hisoblanadi hamda
aksariyat yirik GNSS ishlab chigaruvchilarining qurilmalarida

» Tadgigotchilar tomonidan geodezik mavzularda seminarlar,
tagdimotlar va magolalar berib boriladi. Endilikda bu
tadbirlarda real vaqt GNSS aniqlash bo‘yicha kontent ham
o‘rin oladi.

*RT (real vaqtli) tizimlar uchun o‘rganilayotgan yo‘nalishlar
quyidagilarni o‘z ichiga oladi:

3. llmiy tadgiqotlar olib
borish

[JGeoid modellarini yaratish,
[JAntenna modellarini kalibrlash,

[Geofizik tadqiqotlar (masalan, vaqtga bog‘liq aniglash),
[Ko‘p yo‘lli signal (multipath) tahlili,
[JGNSS yo‘llari va orbitasini tahlil gilish.

*GNSS RTN bo‘yicha ko‘rsatmalar doimo o‘zgarib boradigan yangi

4. RTN ma’murlari va
foydalanuvchilari uchun
yo‘rignomalar ishlab

chigish

sun’iy yo‘ldosh signallari, konsellatsiyalar va yangi apparat-dasturiy
vositalar paydo bo‘lishi bilan texnologiyalarga mos ravishda
moslashtirilishi kerak. Bu yo‘rignomalar rasmiy standartlar emas,
balki GNSS hamjamiyati ehtiyojlariga javoban ishlab chigilgan

tavsiya etilgan amaliyotlar to‘plamidir.
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1-rasm. RTN bo‘yicha ko‘rsatiladigan yordam

AbdAllah va boshq. (Abd Allah
and Wang, 2022) real-vaqt RTN
kuzatuvlarini sistematik baholab,
ishonchli ishlash uchun inter-station
spacing odatda 30 km dan kam
bo‘lishi magsadga muvofiq ekanligini
bildiradi, lekin bu tavsiya hududning
geografik xususiyatiga bog‘liq.

So‘nggi tahlillar CORS larning
keng spektrdagi ilovalarini
(monitoring, kadastr, inshoot
kuzatuvi) ko‘rgazib beradi va CORS
sifatini baholash metriklari (station
quality indices) taklif etiladi. Amaliy
go‘llanmalar va milliy standartlar
(NGS, ICSM, Natural Resources
Canada va boshqgalar) stansiya

joylashuvi, monument turi (2-rasm),
antenna uslub-talablari va koordinata
moslash talablarini belgilaydi; bu

|

A) Flush Mount — tom
goplamasi kichik

bo‘lsa ishlatiladi. Eng
bargaror variant

B) Outrigger Mount —
agar tom goplamasi
katta bo‘lsa

hujjatlar milliy RTN loyihalarida
norma-ishlatma sifatida ishlatiladi
(Dobelis and Zvirgzds, 2016; Abraha,
Frisk and Wiklund, 2024).

Mamlakat tajribalaridan
TUSAGA-Aktif  (Turkiya) (Cetin,
Omer and Sedat, 2011) va EPN
(Yevropa) (Bruyninx, Becker and
Stangl, 2001) kabi loyihalar RTNning
amaliy foydasi va tarmoqlarni
zichlashtirishning natijalarini
namoyish etdi - TUSAGA misolida
sm-darajasida tez va ishonchli
pozitsiyalash ~ tizimi  yaratilgan.
Yuqoridagi adabiyotlar bizga shuni
ko‘rsatdi: optimal yechim universal
emas - u hududning relyefi, ob-havo
xususiyatlari, iqtisodiy imkoniyat va
foydalanish talablariga ko‘ra
moslanishi kerak.

C) Corner Mount —
tomning burchak
gismlariga o‘rnatiladi

2-rasm. Ustun tipidagi dizaynlar

Materiallar va metodlar

2.1. Materiallar

Xalgaro qo‘llanmalar: NGS va
FGCS hamda ICSM CORS
go‘llanmalari (standart talablari va
site-selection mezonlari).

2.2, Metodologiya -
bosqichlar

Hujjatlar tahlili -
Metodichkalar tarkibi va xalqaro
gollanmalar  o‘rganildi; asosiy

mezonlar (sky-view, barqarorlik,
infratuzilma) aniqlab olindi.
GIS asosida joylashuv

modellashtirish - 200 x 200 km
(40,000 km?2) na’munaviy hudud

uchun stansiya oraligi (spacing)
bo‘yicha modellar ishlab chiqildi va
turli geometrik tagsimot
(hexagonal/triangular va circular
coverage) hisoblandi. Ushbu
modellashtirish EPN
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metodologiyasiga muvofiq amalga
oshirildi.

Hexagonal (eng zich va
samarali) qamrov uchun bitta
stansiyaga to‘g‘ri keluvchi maydon:

Apex = ?dz, bu yerda

d - stansiyalar orasidagi masofa
(km). Xalgaro manbalar hexagonal
packingni tarmoq loyihalashtirishda
tavsiya qiladi.

Shuningdek, soddalashtirilgan
circular coverage modeli (har bir
stansiya r radiusli doira qoplamasi)
bilan ham solishtirish qilindi.

Tahlil va natijalar

3.1. Stansiyalar oralig‘i va
tarmoq xarajatlari

GIS modellashtirish va
adabiyotlar tahlili shuni ko‘rsatdiki:
tekis hududlarda 35-45 km oralig‘i
igtisodiy jihatdan optimal va operativ
aniqlik nuqtai nazaridan yetarli
(ko‘plab milliy RTN amaliyotlarida
ham shunga o‘xshash diapazon
go‘llaniladi); togli yoki signalni
cheklaydigan hududlarda esa 25-30
kmgacha zichlashtirish zarur.

3.2. Monument va antenna
tavsiyalari

Bino ustiga o‘rnatilgan
mount’lar (flush, outrigger, corner)
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kichik xarajat bilan qulaylik beradi,
ammo  monument  barqarorligi
cheklangan bo‘lishi mumkin; abadiy,
barqgaror natija kerak bo‘lganda yerga
o‘rnatiladigan
mustahkamlangan/ustun monument
afzal hisoblanadi (Li et al., 2023).
3.3. Sifat va xizmat
ko‘rsatish (QoS) parametrlari
RTN sifatini ta’minlash uchun:
tarmoq aniqligi (network accuracy)
gorizontalda <1.5 cm va vertikalda 2-
3 cm darajasida saqlanishi magsadga
muvofiq; bu ko‘rsatkichlar NGS va
boshqga milliy xizmatlar tavsiyalariga
mos.
3.4. Qo‘llanish holatlari va
foydalanuvchi tavsiyalari
Foydalanuvchilarga: har bir
o‘lchov oldidan satellite geometry va
RTN statusini tekshirish, FIXED
statusni kutish va harakatlanuvchi
rovernni bir necha daqiqa barqaror
holda ushlab o‘lchash tavsiya etiladi.
3.5. Na’munaviy
maydondagi amaliy misol
200x200 km maydon uchun
stansiya sonining modelga qarab
taxminiy = qiymatlari = 2-jadvalda
keltirilgan.

2-jadval. Na’muunaviy maydonda joylashadigan stansiyalar soni

Spacing (km) Hexagonal (stansiya) | Circular (stansiya) I1zoh

30 59 57 2|c_h tarmoq: yugori
aniglik

40 29 30 ba!an_s: xarajat /
aniglik
tejash uchun, lekin

>0 19 21 cheklovlar bilan

70 10 11 fagat katta_ migyosda
gamrab olish uchun

Tadqiqot natijasining
muhokamasi
Natijalar xalqaro tajribaga mos
keladi. Masalan, Yevropada EUREF
Permanent Network (EPN)

stansiyalari o‘rtacha 50 km oraliqda
joylashgan (Adam et al.,, 2002).
Turkiyadagi TUSAGA-Aktif tizimida
esa togli hududlarda 25-30 km
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oraligidan foydalaniladi (Ansari,
Corumluoglu and Sharma, 2017).

O‘zbekistonda hududning
geologik xilma-xilligi sababli stansiya
joylashtirishda differensial
yondashuv go‘llanilishi zarur.
Shuningdek, RTN samaradorligi
ma’'muriy boshqaruv, texnik xizmat
va foydalanuvchi ehtiyojlarini hisobga
olish bilan chambarchas bogliq.

5.1. O‘zbekistondagi
xosliklar va xalqaro
qgo‘llanmadagi farqlar

O‘zbekistonning iqlim-
geologiya va tektonik sharoitlari
(tekisliklar - Farg‘ona vodiysi,
Qo‘ngfirot, katta tekis joylar va togli
hududlar - Surxondaryo,
Qashqadaryo  atrofidagi  relyef)

L
@ =
.A
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stansiyalar  oraligini  mintaqaviy
ravishda moslashtirishni talab qiladi.
Shu nuqtai nazardan, milliy RTN
loyihasi hudud-asosida,
bosqichma-bosqich amalga
oshirilishi magsadga muvofiq: avvalo
tekislik hududlarda pilot tarmoq
(d=40 km), so‘ngra tog‘li hududlarda
zichlashtirish (d=25-30 km).

5.2. Texnik va operatsion
tavsiyalar

Tayanch stansiyalar: RTN
ichida kamida 3-5 tayanch CORS
bo‘lishi, ularni xalqaro (IGS/NGS)
yoki milliy NSRS bilan bog‘lab qo‘yish
kerak. Bu stansiyalar butun tarmoq
holatini va  datum  mosligini
ta’minlash uchun zarur (3-rasm).

* Fiducial CORS (Tayanch)
‘ Oddly CORS

Oddiy CORS

- ®

Fidutial CORS

T
@

3-rasm. Tayannch CORS va oddiy stansiya o‘rtasidagi o‘zaro bog‘liglik

Monitoring va
yangilanish: stansiyalar
koordinatalarini muntazam

tekshirish - statik yoki OPUS kabi
24soatxkuniga kabi analitik tahlillar
bilan amalga oshirilishi lozim. Bu har
oy/kvartal asosida kuzatish rejasini

talab qiladi.

5.3. Cheklovlar

Ionosferik  va  troposferik
ta’sirlar, telekommunikatsiya

uzilishlari, va mahalliy multipath kabi

omillar RTN samaradorligini
pasaytirishi mumkin. Shu sababdan
ham stansiyalar tanlovida sky-view va
elektromagnit shovqin ko‘rsatkichlari
jiddiy e’tibor talab qiladi.
Xulosa va takliflar

O‘zbekiston sharoitida RTN
loyihasini amalga oshirishda
stansiyalar oraligi hududga qarab
moslanishi lozim - tekisliklarda 35—
45 km, tog‘li hududlarda 25-30 km.
Bu sharoitlarda tarmoq xarajat va
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foydalanuvchi
balansga

aniqligi  optimal
keladi. Monument
bargarorligi va ma’lumot uzatish
infratuzilmasi  (elektr, internet,
xavfsizlik) tarmoqning uzoq muddatli
ishonchliligi uchun muhim. Bino-
mountlar amaliy va tejamkor, ammo
uzun muddatli monitoring uchun
yerga o‘rnatiladigan monumentlar
afzal. RTNni NSRS/ITRF kabi xalqaro
referens tizimlariga boglash va
kamida bir nechta fidusial CORSni
ro‘yxatdan o‘tkazish zarur.
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OMONQO‘TON MILLIY TABIAT BOG‘I: EKOTIZIMNI TIKLASH
VA BIOLOGIK XILMA-XILLIKNI SAQLASH YO'LIDA AMALGA

OSHIRILAYOTGAN ISHLAR

Baxtiyorova Dilfuza - Sharof Rashidov nomidagi Samarqgand davlat
universiteti Geografiya va tabiiy resurslar kefedrasi doktoranti

Annotatsiya: Ushbu
magqgolada O‘%zbekiston
Respublikasining muhofazaga

olingan tabiiy hududlaridan biri —
Omongo‘ton Milliy tabiat bog‘ining
tashkil topishi, ekologik tiklanish
jarayonlari, biologik xilma-xillikni
saglash  boyicha  ko‘rilayotgan
chora-tadbirlar hamda tarixiy-
madaniy ahamiyatga ega hudud
sifatidagi o‘rni yoritilgan. Shu bilan
birga, mavjud ekologik muammolar,
ularga qarshi kurashish yo‘llari va
kelgusi istigbollar tahlil qilingan.

Kalit so‘zlar: Omongo‘ton
Milliy tabiat bog‘, Biologik xilma-
xillik, Ekotizimni tiklash, Ekologik
muhofaza, Yashil hududlar, O‘rmon
barpo etish, Zarafshon qirg‘ovuli,
Tabiiy resurslar, Chorva ta’siri,
Ekoturizm, Terrasa usuli, Sel xavfi va
profilaktikasi, Tog* ekotizimi, Qizil
kitob

AHHOMayua: B JdauHoll
cmambve paccmampugaemcs 00HO U3

0C000  0XPAHAEMbIX  NPUPOOHBIX
meppumoputl Pecnybauxu
Ysbexueman —  HayuoHanvbHblll
npupodustii. napxk  OMOHKOMO H.
AHaau3upyromes npouyeccwl
aK0.102U1ecKoll pecmaspavuu,
Meponpuamus N0  COXPAHEHUIO

buonoz2uvecko2o pasHoobpasusn, a
maxdice 3HavUeHuUe meppumopuu Kax
00BeKma UCMOPUKO-KYALIMYPHO20
Hacaeous. Kpome moeo,
ocsewjaromes cywecmasyrowjue

aKoa02uueckue npob.aemvbl, nymu ux
peweHus u nepcnexmugbl
JdanvHellule2o pazsumusi.

Kaoueswnle caoea:
HauuonanvHbiilt nNpupodHbill napx
OMOHKOMO H, b6uo02uveckoe
pasHoobpa3ue, goccmaHosaeHue

axocucmem, sKo102uvecKkas 0XpaMd,
3enéHble  30HblL, J/ecopasgedeHue,
3appuwanckuil @azaH, npupooHvle
pecypcyl, go3deticmeue
ckomosodcmea, SKomypusm, memoad
meppacuposaHusl, npoPuraxkmuka
cenesblx npoueccos, 20pHble
axocucmemsl, Kpacruas kHuaa.
Abstract: This article explores
one of the protected natural areas of
the Republic of Uzbekistan — the
Omongoton National Nature Park.
The study highlights ecological
restoration processes, measures
aimed at preserving biodiversity,
and the role of the area as a site of
historical and cultural significance.
Furthermore, the paper discusses
existing environmental challenges,
strategies to address them, and
prospects for future development.

Keywords: Omongoton
National Nature Park, biodiversity,
ecosystem restoration,
environmental protection, green
zones, afforestation, Zarafshan
pheasant, natural resources,
livestock impact, ecotourism,
terracing method, mudflow
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prevention, mountain ecosystems,
Red Data Book.

Kirish. Hozirgi vaqtda
insoniyat yangi kashfiyotlar, yanada
yangicha ilm-fan yutuglariga erishib
borayotgan bir vaqtda, u yashab
turgan tabiiy muhitda bir gancha
global ekologik muammolar
kuzatilmoqgda, va allagachon jiddiy
yondashuvni, samarali yechimlarni
talab  qilmoqgda. Global iqlim
o‘zgarishlari, biologik xilma-
xillikning kamayishi, atmosfera va suv
resurslarining  ifloslanishi ~ kabi
ekologik tahdidlar bugungi kunda
butun insoniyat oldida turgan eng
dolzarb masalalardan biriga aylanib
ulgurgani  shular  jumlasidandir.
Albatta  insoniyat bunga  har
gachongidan ko’ra ko’proq mas’uliyat
bilan  yondashmogi  maqsadga
muvofiq bo’ladi. Buning uchun
ekotizimlarni asrash, tabiatni
muhofaza qilish o’z o’rnida tabiiy
resurslardan foydalanish bilan bir
vaqtda ularni muhofaza qilish
samarali choralardan hisoblanadi
nazarimizda. Zero, Alibekov L.A.
ta’kidlaganidek, atrof-tabiiy muhitni
muhofaza qilib hamda undan oqilona
foydalanish hozirgi kunning dolzarb
masalasiga aylanib ulgurgani hech
birimizga sir emas. Bizni o’rab turgan
tabiatni asrab-avaylash uni muhofaza
qilish 0z o’rnida landshaftlarni
muhofazalashdir. = Shunga ko’ra
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tabiatni muhofaza qilish maqgsadida
olib  boriladigan chora-tadbirlar
ma’lum darajada landshaftlarni
muhofaza qilishga xizmat qiladi. Bu
fikrdan kelib chiqib aytish mumkinki,
tabiatni muhofaza qilish o’z o’rnida
landshaftlarning tabiiy muvozanati
hamda uning bir butunligini
saqlashga qaratilgan. Albatta,
landshaftlarni muhofaza qilishning
ko‘pgina shakllari mavjud bo’lib.
Bular quyidagilar: qo‘rigxonalar,
Milliy bog'lar, buyurtmalar,
rezervatlar, dam olish uchun
landshatftlarni muhofaza qilish,
madaniy landshaftlarni
yaxshilashdan iboratdir [1].

Landshaftlarni muhofaza qilish
deganda  ularning o'ziga  xos
muvozanat holatini saqlash
tushuniladi. Landshaftlarni
muhofaza qilishning turli shakllari
mavjud, shulardan biri landshaftlar
giyofasini va bir butunligini to'la
saglagan holda ayrim  tabiat
obyektlarini muhofaza qilishdir [2].
bularga Milliy tabiat bog’larini misol
qilish mumkin.

Shu nuqtai nazardan garaganda,
yashil zonalarni kengaytirish, tabiiy
ekotizimlarni tiklash, o‘rmonlarni
saqlash va milliy bogflar faoliyatini
go‘llab-quvvatlash — muhim ekologik
strategiyalardan biri hisoblanadi.
Omongo‘ton Milliy tabiat bogi — bu
boradagi muvaffaqiyatli
tashabbuslardan biridir.

1-Jadval:

Omongo‘ton hududining asosiy ko‘rsatkichlari
Yo‘nalish Ma’lumot
Hudud maydoni (gektar) 1500
O‘rmon barpo etilgan yili 1878
Ekilgan daraxtlar soni 1.3 mln tup (20+ tur)
Qayta tiklangan  maydon 900

(gektar)
Biologik qaytgan turlar Zarafshon qirg‘ovuli, qo‘ngfir
ayiq, achchiq bodom
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Yuqoridagi jadval Omonqo‘ton
hududining ekologik salohiyati va
tiklanish sur’atlarini ~ jamlaydi.
Hududning umumiy maydoni 1500
gektar bo‘lib, o‘rmon barpo etish
ishlari 1878-yildan beri davom
etmoqda. Bu davr mobaynida 1.3
milliondan ortiq ko‘chat (20 dan ortiq
tur) ekilgan. Qayta tiklangan

maydonlar 900 gektarni qgamrab
oladi. Biologik xilma-xillik bo‘yicha
Zarafshon qirg‘ovuli, qo‘ng‘ir ayiq va
achchiq bodom kabi muhim turlar
gaytgan boflib, bu ekotizimni
tiklashdagi sezilarli natijadir.

Grafik ko‘rinishlar

a) Qayta tiklangan maydon
ulushi:

Hudud maydoni tagsimoti: qayta tiklangan vs qolgan (ga)

Qayta tiklangan (ga)

Qolgan (ga)

b) Hudud maydoni ko‘rsatkichlari (gektarda):

Hudud maydoni ko‘rsatkichlari (ga)
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Asosiy qism. Omongo’ton

milliy tabiat bog’i bu yerdagi gishloq

nomidan Kkelib chigib shu nomni

Qayta tiklangan (ga)

olgan. Ushbu milliy tabiat bog’i
O’zbekiston Respublikasi Vazirlar
Mahkamasining 2022-yil 4-martdagi



93-sonli “O’rmon fondi yerlarida
muhofaza etiladigan tabiiy
hududlarni tashkil etish bilan bog’liq
go’shimcha chora-tadbirlar
to’g’risida”gi Qaroriga asosan tashkil
etilib,  O’zbekiston = Respublikasi
Ekologiya, atrof-muhitni muhofaza
qilish va iqlim o’zgarishi vazirligi,
muhofaza etiladigan tabiiy hududlar
departamenti tasarruffidagi
Omongo’ton milliy tabiat bog’i deb
nomlandi. Bog’ning asosiy magsadi
noyob ekotizimlarni, flora va faunani
biologik, xilma-xillikni saqlash, ilmiy

tadqiqotlar o’tkazish, ekologik
monitoringni amalga oshirish va
aholining ekologik madaniyatini

oshirishdir. Umumiy qilib aytganda
tabiatni qayta tiklash va bu orqali
ekologiyani yaxshilashdir. Ta’kidlab
o’'tganimizdek, Milliy tabiat bog’i
hududi 2022-yilda O’rmon xo’jalik
tashkilotini ormon fondi yerlari
hisoblangan yondosh yerlar hisobiga
kengaytirildi. Bu hududdagi ko’plab
o’simlik turlari masalan, butalar,
achchiq bodom kabilar tabiiy holda
o’suvchi o’simliklar hisoblanib, tabiiy
holda o’sib ko’payadi. Hudud ham
tabily, —ham  tarixiy = yodgorlik
hisoblanadi. Bog’ hududida 12 km
uzunlikdagi qadimiy tosh yo’li
goldiqlari saglanib qolgan. Ba’zilar bu
yo’l Amir Temur davrida qurilgan
desa, ba’zilar Aleksandr Makedonskiy
davrida qurilgan deyishadi.

Kishilik jamiyati paydo
bo’libdiki, doimiy rivojlanishda bo’lib
kelmoqda. Tabiatda bo’ladigan ba’zi
hodisalar borki insonlar bu hodisalar
sababli keladigan ayrim ziyon yoki
achinarli oqibatlarni oldini olishga
ojizdirlar, lekin ayrimlarini
yatkazadigan ziyonini birmuncha
kamaytirishga ba’zi hollarda gisman
bo’lsada erishilishi mumkin. Shunday
tabiiy hodisalalardan biri seldir.
Omonqgo’ton milliy tabiat bog’i
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hududida o’rmon barpo etilishidan
magsad tog’ hududi bo’lganligi uchun
bu hududda sel oqgish hodisasi tez-tez
kuzatilgan, sel pastga ya’ni soyga
garab oqib, daryo atrofidagi ekin
maydonlarni toshlar bilan to’ldirgan,
ekinlarni sel yuvib ketgan, mahalliy
aholi uylariga zarar yetkazgan. Ushbu
ormon tabily hodisa natijasida
keladigan ziyonni kamaytirish
magqsadida 1878-yilda barpo etilgan
bo’lib, 900 ga ni tashkil etgan. Shu yili
1300000 tup 20 da ortiq turdagi
daraxt ko’chatlari terrasa usulida
ekilgan. Bunday usulda ekish o0’z
o’rnida yil bo’yi yog’gan
yog’ingarchilikni to’planib, yuqori
darajada hosil bo’lgan namlik yangi
ekilgan daraxt ko’chatlarini bahordan
kuzgacha ko’karib olishi uchun xizmat
qilgan.

Lekin, afsuski, bog’ hududi
so’nggi vaqtlarda garovsiz qolganligi
oqibatida mahalliy aholi tomonidan
salbiy ta’sir ko’rsatilgan. Chorva
mollar boqilishi natijasida o’rmon
kundan — kun siyraklashib butalar

yo’qolishni boshlagan. Ushbu
hududda mahalliy aholi ilgarilari
chorva mollari boqishgani,

shuningdek qurilish va turli xil
x0’jalik magsadlarida payxon qilinib,
bioxilma-xillikka, landshaft sifatiga
salbiy ta’sirlar bo’lgani, ichki turizm
rivojlanayotgan hozirgi bir paytda
bog’ hududiga borgan sayohatchilar u
yerdagi noyob va  shifobaxsh
o’simliklarni nobud qilib zarar
yetkazayotganliklari achinarli holat.
Bog’ hududida o’suvchi endemik tur
hisoblangan Zarafshon archasini
mahalliy aholi tomonidan doimiy
ravishda shoxlari kesib olib ketilgan.
Bog’ hududida 2022-yildan boshlab
ekotizim  qayta tiklanishi uchun
amaliy ishlar olib borilayotgan
hudduda o’sib turgan yosh daraxt
ko’chatlari ilgari ham chiqib turgan,
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lekin ming afsuski, inson omili va
chorva mollari tomonidan payxon
qilib  kelingan. Bog’ hududiga
kirmaydigan yondosh hududlarda esa
vaziyat ancha achinarli bo’lib
golmoqda, chorva mollari, xo’jalikda
foydalanish oqibatida biologik xilma-
xillikka zarar yetmoqda. Bog’ hududi
kengaytirilishi balki bu masalaga
yechim bo’lardi.

Aslida tabiat insonga jamiyki
ehtiyojlari uchun zarur bo’lgan barcha
ne'matlarni saxiylik bilan taqdim
etgan. Ozig-ovqatni ham, dardiga
darmonni ham inson tabiatdan oladi.
Bog’ hududida ko’plab shifobaxsh
o’simliklar o’sadi. Ana shu tabiiy
giyohlar va boshqa turdagi biologik
xilma-xillikni asrab qolish, kelajak
avlodlarga yetkazish maqgsadida bog’
hududi chorva mollardan holi
hududga aylantirilgan. Bog’ hududida
gayta tiklanish uchun amaliy ishlar
olib borilayotgan qismidagi ayrim
daraxtlar balandligi so’nggi 2-3 yil
muddat ichida 1,5 metrgacha yetgani,
tabiiy ekotizim gayta tiklanayotganini
ko’rish juda quvonarli holat. Shu
gisqa vaqt ichida yo’qolib ketganiga
uzoq muddat bo’lgan qo’ng’ir ayiq

Hisor = tog’  tizmasidan  o’tib
Omongqo’tonda yashab,
ko’payishmoqda, O’zbekiston

Respublikasi Qizil Kitobiga kiritilgan
bundan salkam 70 yillar ilgari bog’da
yashagan Zarafshon qirg’ovuli hozirgi
kunda yana takror bu bogni makon
qilgani quvonarli. Biologik turlar
o’zlarining eski makoniga qaytmoqda,
daraxtlar gayta tiklanib,
ko’paytirilmoqda, bir so’z bilan
aytganda tabiat qayta tiklanmoqda
[3]. Bu juda quvonarli holat albatta.
Ushbu hudud kelajakdagi 5-10 yilda
o’zini to’liq tiklab galin o’rmon holiga
kelishini kutib qolamiz.
Bog’ hududiga
buyurganda haqiqiy

tashrif
o’rmon
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manzarasi, toza havo, qushlarning
yoqimli sayrashi kishi dilini yayratadi.
Yana bir dolzarb masala mavjudki, bu
ham bo’lsa keng jamoatchilikni
tabiatga nisbatan mehrini uyg'otish
lozim. Har bir inson biologik
resurslarni asrab-avaylab ko’payishi
va bizdan keyingi avlodalargacha
yetib borishiga hissa qo’shmog’i lozim
nazarimizda.

Hozirgi kunda Milliy bog’
hududiga tashrif buyurgan, u yerning
betakror tabiati, toza havosidan
bahramand bo’lgan har bir kishi bog’
hududida yurarkan o’zini jungle
ormonlarida yurgandek his qilsa
ajabmas, tasavvur qiling so’nggi 2-3
yilda tabiat o’zini shunchalik tiklagan
bo’lsa, keying 10-20 yilda ganday
bo’llar ekan. Bu jarayonga siz va
bizdan faqat bir yordam kerak xolos,
shunchaki tabiatga ziyon bermaslik,
uni 0’z holiga qo’yish, va eng asosiysi
bunday muhofazalanadigan
hududlarni ko’paytirishdir. Shunda
oz bo’lsada atrof tabiiy muhitni
yaxshilashga yordam bergan bo’lamiz
nazarimizda.

Xulosa. Xulosa qilib aytganda,
Omonqo‘ton milliy tabiat bog'i
o‘zining tarixiy va ekologik ahamiyati
bilan ajralib turadi. Hududda olib
borilgan ko‘chat ekish ishlari, qayta
tiklanish jarayonlari va biologik
xilma-xillikning  qaytishi  ijobiy
natijalarni ko‘rsatmoqgda. Shu bilan
birga, chorvachilik, noqonuniy kesish
va ekoturizmning ortishi kabi
muammolar ekologik xavf
tug‘dirmoqda. Bog’ hududini umumiy
holatini barqaror saqlash, kerak
bo’lsa yanada yaxshilash bo’yicha
ayrim amaliy tavsiyalarni keltirib
otishni o’rinli deb hisobladik.
Xususan, noqonuniy daraxt kesishga
qarshi kurashni kuchaytirish;
ekoturizmni chegaralangan  va
nazorat ostidagi hududlarda
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rivojlantirish; Yangi ko‘chat ekish go’riglanadigan hududlar
loyihalarini  kengaytirish, aynigsa ko’paytirilishi, jannatmakon yurtimiz
mabhalliy turlarga ustuvorlik berish; bo’lmish O’zbekistonning tog’ va tog’
Biologik monitoringni kuchaytirib, oldi hududlarida shunga kabi o’rmon
bog’ hududiga qaytgan hayvon va va daraxtzorlar = barpo etilsa,
o‘simlik turlarini doimiy kuzatib mavjudlarining esa hududi yanayam
borish kabi amaliy ishlar amalga kengaytirilsa ayni muddao bo’lardi.
oshirilsa yanada samarali natijalarga Zero, hozirgi vaqtda insonlar toza
erishish mumkin degan fikrdamiz. havoga har qachongidan ko’ra
Hozirgi global iqlim isishi, ko’proq ehtiyojmanddirlar.
atmosfera ifloslanishi, turli xil tabiiy
ekologik muammolar jadal suratlarda FOYDALANILGAN
namoyon bo’layotgan bir paytda ADABIYOTLAR:
yashil zonalar ko’paytirilishi 1. Alibekov L.A. Inson va tabiat.
insoniyatga, ona tabiatga juda Darslik. —Samarqgand, SamDU
zarurdir. Umumiy xulosa va tavsiya nashriyoti. 2020 yil. -400 bet.
o’rnida bu borada inson o’rmonlarni 2. P.S.Sultonov Ekologiya va
yo’q qilish emas, balki 0’z qo’li bilan atrof-muhitni muhofaza  qilish
ko’chat ekib o’rmon barpo etilishi, asoslari. Toshkent “Musiga” 2007y
shahar atrofida kichikroq bo’lsada 3.
daraxtzorlar barpo etilishi, yashil https://www.youtube.com/watch?v=

zonalar, milliy bog’lar har xil turdagi repWdozSi4Q
UDK: 551.48(551.482)

OMONQO‘TONSOY OQIMINING IQLIMIY OMILLARGA
BOG‘LIQLIGI

G‘aniyev Shaxob Rabimkulovich - Sharof Rashidov nomidagi
Samarqgand davlat universiteti dotsenti, PhD

Shirinboyev Dilmuhammad Nuraliyevich - Sharof Rashidov
nomidagi Samarqand davlat universiteti dotsenti, PhD
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gidrometeorologiya markazi, 1-toifali muhandis agrometeorolog

Delavez Ali - Sharof Rashidov nomidagi Samargand davlat universiteti
tayanch doktoranti

S Mohd Wasi Haider Jafiri - Sharof Rashidov nomidagi Samarqgand
davlat universiteti tayanch doktoranti

Annotatsiya: maqgolada O‘rta yog‘inlari, o‘rtacha oylik va yillik suv
Zarafshon havzasidagi kichik sarflari ma’lumotlaridan
daryolar va soylar oqgimining yil foydalanilgan. Natijada,
davomida tagsimlanishini iqlimiy Omongo‘tonsoy havzasida 1964-
omillarga bog‘liq holda o‘zgarishlari yildan 2024-yilgacha kuzatilgan
korib chiqgilgan. Shu magqgsadda, atmosfera yog‘inlari hamda
tadqgiqot obyekti sifatida tanlab Omongo‘tonsoy oqimining yil
olingan Omongo‘tonsoy havzasida davomida wva oylar bo‘yicha
kuzatilgan kop yillik atmosfera ozgarishlari  korsatib  berilgan.
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Shuningdek, havzada yog‘inlarining
kop yillik siklli tebranishlar davri,
har 20 yillikda nisbatan ortganligi,
lekin, 64 uyillik davrda atmosfera
yog‘in miqgdori kamaygan, ogim
miqdorlari esa birinchi bazaviy
iglimiy davrga nisbatan joriy iglimiy
davrda ko‘tarilganligi aniglandi.
Kalit so‘zlar: daryo, daryo
oqimi, yil davomida taqgsimlanishi,
yog ‘in, zondlash, eng ko‘p oqimli oy.
AHHOmauyus: B cmamve
paccmampueaemcs 8HYmpu200080e
pacnpedeieHue CMOKA Manblx pex U
cailes b6acceiina Cpednezo
3epagwara, a maxdice ux usMeHeHUs
8 3aBUCUMOCMU OM KAUMAMUYECKUX
daxmopos. /lna amoil ueau 6vLAU
UCNO0Ab308AHDL JdaHHble 0
MHO20.16MHUX ammocgepHbLxX
ocaoxkax, CpeoHUxX MeCSHHbIX U
20008blX pacxodax 800bl,
HabatoOdaemblx 6 bOaccelihe pexu
Amankymancail, womopas 6vLia
gvlOpara 6 Kauecmge o0Ovekma
uccnedosaHus. B pe3yavmame
noxkasamvl ammocgepHvle ocadku,
Habawodaswuecs 8 bacceiiHe pexu
Amanxymancaii ¢ 1964 no 2024 200,
a makdce u3MeHeHUS CMOKA pexu
AmaHkymaucail 8 meveHue 200a U no
Mmecauam. Taxice ycmaHos.1eHo, UImo
nepuo0 MHO20/1eMHUX UUKAUUECKUX
KonebaHull ocadkos 8 bOacceliHe
OMHOCUMENAbHO yseauuusancs
Kxaxcovle 20 nem, HO 3a 64-nemHull
nepuod Koauuecmeo ammoc@epHulx
0cadko8 YMeHbWUA0Ch, A 8eAUHUHA
CMoKa yYyeeaudunacb 6 mexywem
KAUMAMUYECKOM nepuooe no
cpasHeHUul0 ¢ nepebiM  0A308biM
KAUMAmMuuecKuM nepuooom.
Kmouesnvte caosa: pexa,
Cmox pexu, pacnpedeneHue 8
meueHue 200a, ocaoxu,
30HOuposaHue, Haubonee
NOAHOB00HDIL MecAU.
Abstract: The article examines
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the intra-annual distribution of the
runoff of small rivers and sais in the
Middle Zerafshan basin, as well as
their changes depending on climatic
factors. For this purpose, data on

long-term precipitation, average
monthly and  annual  water
discharges  observed in  the

Amankutansay River basin, which
was selected as the object of study,
were used. As a result, precipitation
observed in the Amankutansay River
basin from 1964 to 2024, as well as
changes in the Amankutansay River
runoff during the year and by month
are shown. It was also established
that the period of long-term cyclical
fluctuations in precipitation in the
basin increased relatively every 20
years, but over a 64-year period, the
amount of precipitation decreased,
and the amount of runoffincreased in
the current climatic period compared
to the first basic climatic period.

Key words: river, river flow,
distribution throughout the year,
precipitation, sounding, the deepest
month.

KIRISH. Jahonda suv
resurslarining tagsimlanishi ma’lum
sohalarning rivojlanishi va
tarmoqlanishini belgilab bermoqda.
Chunki, bugungi kunda iqlim
o‘zgarishlari bevosita suv resurslarini
miqdoriy o‘zgarishlariga bevosita
ta’sir ko‘rsatmoqda. Mamlakatimiz

igtisodiyotining turli tarmoqlarida
foydalaniladigan hamda ekin
maydonlarini sug‘orishda
ishlatiladigan suv  resurslarining
asosiy qismi qo‘shni davlatlar, ya’ni
Qirg‘iziston va Tojikiston
Respublikalari hududidan
boshlanuvchi transchegaraviy

daryolar hisobiga to‘g‘ri keladi [1, 2,
3]. Bu holat, O‘zbekiston Respublikasi
hududida shakllanadigan mahalliy
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suv resurslarining yil davomida
taqsimlanishini o‘rganishni  va
ulardan tegishli tashkiliy xulosalar
chiqarishni taqozo etadi [11]. Bu
borada, O‘rta Zarafshon havzasi va
Samarqgand viloyati uchun muhim
ahamiyatga ega bo‘lgan
Omongo‘tonsoy misolida o‘rganish
yanada dolzarb ahamiyat kasb etadi.

Umuman olganda, mazkur
masala, yani daryolar oqimining yil
davomida tagsimlanishi
V.G.Andreyanov, B.N.Bolshakov,
K.P.Voskresenskiy, D.Ya.Ratkovich,
M.I.Getker, V.L.Shuls, O.P.Sheglova,
A.Raxmatullayev, F.H.Hikmatov,
S.A.Xaydarov, D.N.Shirinboyev,
R.R.Ziyayev va boshqalar tomonidan
o‘rganilgan [1, 2, 3, 4, 5, 11]. Lekin,
ularning tadqiqotlarida Orta
Zarafshon havzasidagi kichik daryolar
va soylar alohida tadqiqot obyekti
sifatida ko‘rib chigilmagan.

Tadqiqotning magqsadi O‘rta
Zarafshon havzasida joylashgan
Omongqo‘tonsoy oqimi o‘zgarishining
yil davomida, oylar va fasllar bo‘yicha
tagsimlanishini o‘rganishga
qaratilgan.

Tadqiqotning usullari. Ishda
geografik umumlashtirish, geografik
o‘xshashlik va taqqoslash, zamonaviy
gidrologik  hisoblashlar  usullari
go‘llanilgan. O‘rta Zarafshon
havzasidagi gidrometeorologik
stansiyalarda kuzatilgan ko‘p yillik
suv sarflari, hamda arxiv
ma’lumotlaridan olingan statistikalar
nazariy bilimlar asosida taqoslandi.
Daryo oqimining yillararo tebranishi,

o‘zgaruvchanligi hamda suv
resurslarini turli hisob davrlari,
mavsumlar uchun miqdoriy

baholashda, gidrografik tahlil, oqim
ko‘rsatkichlarini hisoblash va
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matematik statistika usullaridan
foydalanilgan.

Asosiy natijalar va ularning
muhokamasi: Omongo‘ton
gishlogi Samarqgand viloyatining
Urgut tumanida joylashgan bo‘lib,
Samarqgand va Qashqgadaryo
viloyatlarini bog‘lovchi Taxtiqoracha
dovoni orqali o‘tadigan avtomobil
yo‘li yoqasida joylashgan. Chaqilkalon
va Qoratepa togflarini ajratib
turadigan  chegara  hududining
balandligi 2000 metrga yetadi va shu
balandlikdan  boshlanadigan soy
“Omongo‘tonsoy” nomi bilan ataladi.
Soyning uzunligi 29 km bo'lib,
havzasining maydoni 57,8 km2 dir [4,
11]. Omongo‘tonsoy havzasi
Samarqgand viloyatidagi eng ko‘p
atmosfera yog‘inlari yog‘adigan joy
bo‘lgani uchun, daryo o‘zanida doimiy
suv oqimi kuzatiladi [5, 11]. Daryo
asosan yomgir va mavsumiy qor
hamda yer osti suvlari bilan
oziglanadi. Jala  yomg'‘irlarining
asosly oqimi bahor oylariga to‘g‘ri
keladi va bu ba’zan sel — toshqinlarini
keltirib chigaradi. Omongqo‘tonsoy
o‘ndan ortiq katta-kichik irmogqlarga

ega bo'lib, Tillasoy, Qumbelsoy,
Konsoy, Toklisoy, Mulatsoy,
Shirogbuloq (Sharrakbuloq),
Bulbulzorsoy, Qayrog‘ochsoy,

Maydonsoy, Shohoksoy (Jiydalisoy),
Yo'lsoy, Qaflatunsoy (Qoflotunsoy),
Tersaksoy, Qo‘zichisoy, Sevazsoy deb
nomlanadigan irmoqlari,
Omongo‘tonsoyni doimiy suv oqimi
bilan  ta’'minlaydi. Chaqilkalon
tog‘ining g‘arbiy, shimolga ro‘para
yonbagrida Samarqand viloyatining
eng yirik sun’iy (antropogen)
o‘rmonlaridan biri joylashgan [4, 5, 6,
11]. Omongqo‘tonsoyning o‘rtacha ko‘p
yillik suv sarfi 0,901 m3/sek ga teng
(1-jadval).
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Omongo‘tonsoy havzasida 1964-
yildan 2024-yilgacha kuzatilgan ko‘p
yillik atmosfera yog‘inlarini tahlil
qilindi. Bunda, har 20 yillik atmosfera
yo‘ginlarining o‘zgarishlari tahlil
qgilinganda yog‘inlarning nisbatan

ortganligini ko‘rish mumkin. Oxirgi
2004-yildan 2024-yilgacha
kuzatilgan atmosfera yoginlarning
o‘rtacha trend o‘zgarishlari 63 mm ga
ko‘tarilgan (2-d-rasm).
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(OZGIDROMET ma’lumotlari).

Atmosfera yog‘inlari 1954-yildan
2024-yilgacha  bo‘lgan  umumiy
davrda  nisbatan = kamayganligi
kuzatildi (2-d-rasm). Ma’lumotlar
1950-yillardan ~ boshlab  yuqori
giymatlardan (masalan, 1953-yilda
1302 mm) 1980-yillarga qadar
tebranishli bo‘lib, keyin asta-sekin
pasayib, 2000-yillarda 200-600 mm
oraligida  barqarorlashgan.  Bu
grafikdagi trend liniyasiga (y = -6.115x
+ 12986) mos keladi, ya’ni uzoq
muddatli pasayish kuzatiladi. Sikllik
tebranishlar  5-15-yillik  oraliqda
kuzatiladi. Masalan, 1960-yillarda
ko‘tarilish (1750 mm, 1969), keyin
pasayish (578,1 mm, 1971), va 1990-
yillarda yana o‘sish (1547,6 mm, 1993)
kabi davrlarni kuzatish mumkin.
Atmosfera yog‘inlar amplitudasi 200-
400 mm atrofida o‘zgarib turadi. Eng
yuqori qiymat 1969-yilda 1750 mm,
eng past giymat esa 2008-yilda 261,6
mm bolgan. Grafikdagi R2=0,1698
giymat pastligi bu ma’lumotlarda
trenddan  tashqari  omillarning
ta’sirini ko‘rsatadi, ya'ni sikllik yoki
tasodifiy o‘zgarishlarda iqlimiy va
antropogen omillarning tasiri muhim
rol o‘ynaydi.

Omongqgo‘tonsoyning  ko‘pyillik
ogimi tahlil qilinganda nisbatan
daryoda oqimning oshganligi ko‘rish
mumkKin. Lekin, Omongo‘ton
havzasida aholi sonining oshishi,
tog‘oldi, tog’ va yaylovlarning
o‘zlashtirilishi  natijasida  suvga
boflgan talabning kundan-kunga
ortishi bilan Omonqo‘tonsoyning quyi
gismida suvning keskin kamayishi
kuzatilmogda. Bu jarayon kiyingi
yillarda Omongqo‘tonsoy kelib
quyiladigan Qoratepa suv omborida
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suv sathining pasayishida yaqqol
namoyon bo‘lmoqda [1,9,10,11, 14].

Omongo‘tonsoyning ko‘p yillik
o‘rtacha oqim tebranishiga (3-rasm)
e’tibor bersak, eng ko‘p suvli yillar
1969, 1993, 2005 va 2019 yillarda
kuzatilgan. Ushbu yillarda kuzatilgan
suv sarflari mos ravishda 2,07 ms3/s,
1,97 m3/s, 1,99 m3/s va 1,93 m3/s ni
tashkil etganligini ko‘rishimiz
mumkin. Soyning oqimi ko‘p bo‘lgan
yillari, atmosfera yog‘inlari,
bug‘lanish jadalligiga nisbatan bir
necha marta yuqori bo‘lgan.
Omongo‘tonsoy mavsumiy yomg'ir,
gor suvlaridan to‘yinuvchi daryolar
tipiga kiradi. Soyning ko‘p suvli
yillarida atmosfera yog‘inlarining ko‘p
yillik o‘rtacha meyorga nisbatan
ortigcha miqdorda yog‘ishi bilan
izohlanadi. Omongo‘tonsoyni ko‘p
yillik suv sarfini tahlil qilish natijasida
ma’lum bo‘ldiki, kam suvli yillar 1986,
2008 va 2015 vyillarga to‘gri keladi
(Eng ko‘p suvli yil va eng kam suvli
yillarda suv sarflari orasidagi farq 1,83
m3/s ga teng). Ushbu yillarda mos
ravishda o‘rtacha suv sarfi 0,24 m3/s,
0,346 m3/s va 0,385 m3/s miqdorda
kuzatilgan. Kam suvli yillarda suv
miqdorining kam bo‘lishiga asosan
atmosfera  yog‘nlarining  daryo
havzasiga kam yogishi va havo
haroratining shu hudud uchun yuqori
giymatlari kuzatilishi bilan bog‘liq
[10,11, 14]. Masalan quyida (4-
rasmda) Omongo‘tonsoyning ko‘p
suvli yillardan biri, tahlili shuni
ko‘rsatadiki, 2019 yil uchun tuzilgan
grafikda to‘linsuv davridagi
kuzatilgan eng ko‘p suv sarfi may
oyida 5,85 m3/s ni, eng kam suv sarfi
oktyabr ajratish mumkin.
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bahor oylarida suv  sarfining bug‘lanish miqgdorining ko‘pligi bilan
ko‘payishi jala yog‘inlari va qorning izohlanadi. Bundan tashqari yoz va
erishi bilan bog‘liq bo‘lsa, yoz oylarida kuz faslida aholini xoYalik
suv sarfining kamligiga asosiy sabab, magsadlarida suvga bo‘lgan ehtiyoj
yuqorida aytib o‘tganimizdek, ortib borishi, soy suv sarfini
atmosfera yog‘inlarining kamligi, kamayishiga sabab bo‘ladi.

Xulosa. Omongqo‘tonsoy oqimining ko‘pyillik tahlil qilinganda, ogimning
soyda nisbatan ortganligi kuzatildi. Omongqo‘tonsoy havzasida aholi sonining
ortishi, tog’, tog'oldi va yaylovlarning o‘lashtirilishi hisobiga suvga bo‘lgan
extiyojning ortib borishi, daryo havzasining quyi qismida soy suvining kamayishi
kuzatilmogda. Bu esa havzadagi suv resurslaridan samarali foydalanishni
imkoniyatlarini oshirish, ya'ni Omongqo‘tonsoydagi suv tagsimotini tartibga solish,
soyning yuqori gismida melorativ tadbirlarni (o‘rmonzorlashtirish) amalga
oshirish orqali mikro iqlimni barqarorlashtirish imkoniyatlari mavjud.
Omongo‘tonsoy havzasining qiyalik darajasi va suv oqimi tezligi hisobiga kichik
mini GES lar qurush imkoniyatlari mavjud bo‘lib, bu iqtisodiyotimiz uchun katta
imkoniyatlar taqdim etadi.
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VIIK:
3ATPA3HEHUE MOYB TSKEJBIMA METAJIJIAMUA B BACCENHE
PEKH AXAHTAPAH

Do3ur06 Azamam Coouposuu - dokmopanm xagpedpwt I'eoepagpusn u
npupoousvix pecypcos CamapkaHocko2o 20cydapcmeeHHO20 YHusepcumema
umenu Illapaga Pawudosa.

AHHOmMayus. B meppumopuu MeOHO-
npedcmasaeHHOM uccnedosaHuu obozamumenvHou ¢abpuxu, pailoH
nposedeHa OUeHKA 3a2ps3HeHUs Ovl8UWLe20 YpaH08020 pydHuKa u Op.),

Nno4u8 MANCeNbIMU MEMAANAMU HA 15 obHapyceHbvl Hauboee

Pa3auuHblx yuacmkax baccelin pexu

Axaneapau Pecnyb.auxu
Y3bexucman. /Ins kaxcdo2o yuacmxa
npoaHanu3upo8aHo codepiicaue

pada aaemenmos (8 mom uucae
MANCENbIX MEemannoe) 8 nouse u ux

npesvlieHUe OMHOCUMEeAbHO
npeoenbHO donycmumblx
KOHUeHmpayui (IIJIK). Ilo
pe3yabvmamam CcpasHuUmMeNbHO20

aHaau3a evldeneHvl 30HbL C 8bLCOKOL,
YMepeHHOll U HU3KOlUl Cmenembvlo
mexHo2eHH020 3azpasHeHus. Ha
yuacmxkax, pacnonoxceHHblx 86.au3u
NPOMbIULIEHHBIX 005eKmo8 (AHepeH,

3HauumenvHvle npesvliweHus II/[K
no HeckoabKum aaemenmam (meob,
C8UHeY, UUHK, MblWbAK U Op.), 4MO
coomeememayem 8bLCOKOLL
Kamezopuu pucka. B mo e epems
Ha4  HEKOMOpPbIX  YOANeHHbIX U
CeNbCKOX03ATICIMBEHHbIX

meppumopusax  (Hanpumep, .
Ilckenm, patiox Byxa)
KOHUeHmpayuu Ma’cenvlx

Memannoe 8 nouge HaAxo0ames 8
npedenax 0onycmumoz20 YpPOBHS,
AUG0  AUWbL  HEe3HAYUMEAbHO e20
npesvliuam, YmMo ykaspleaem Ha
HU3KYI0  CcmeneHb  3a2pA3HEHUA.
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IToayuenHvle pe3yavmambl
ceudemensbcmayom 0
cywecmaeHHOll NPOCMpPaHCM8eHHOU
JugdpepenHyuauuu xkauecmsa nous 8
peauoHe u HeobxoOumocmu
NPUHAMUA Mep NO MOHUMOPUH2Y U
CHWJCeHU0 3az2ps3HeHus 8 Haubo.ee
Npob.AeMHBLX 30HAX.

Karoueauvle caoea:
MAXHCénble Memannvl, 3azps3HeHue
nous, bacceiiH pexu Axanzapan, II/[K
(npedeavro donycmumble
KOHUeHmMpauuu), mexHo2eHHOoe
3azpsizHeHue, 3K0A02UHeCKUll DPUcK,
MOHUMOPUHE.

Annotation. The presented
study assesses soil contamination by
heavy metals at 15 different sites
within the Akhangaran River basin
of the Republic of Uzbekistan. For
each site, the concentrations of
several elements (including heavy
metals) in the soil were analyzed and
compared against maximum
permissible concentrations (MPC).
Based on the comparative analysis,
zones of high, moderate, and low
levels of technogenic pollution were
identified. The sites located near
industrial facilities (Angren, the
copper enrichment plant area, the
former uranium mine area, etc.)
showed the most significant
exceedances of MPC for several
elements (copper, lead, zinc, arsenic,
etc.), corresponding to a high-risk
category. At the same time, in some
remote and agricultural areas (e.g.,
the city of Pskent, the Buka district),
the concentrations of heavy metals in
soils were within acceptable limits or
only slightly exceeded them,
indicating a low degree of
contamination. The obtained results
demonstrate  substantial spatial
differentiation of soil quality in the
region and highlight the necessity of
implementing monitoring measures
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and reducing pollution in the most
problematic zones.
Key words: heavy metals,

soil contamination, Akhangaran
River basin, MPC (maximum
permissible concentrations),
technogenic pollution, ecological
risk, monitoring

Beedenue

Baccelin pexku AxaHrapaH B
TamkeHTCKOW 0o6s1acTu Y30eKucraHa

XapakTepUu3yeTcs WHTEHCUBHOU
XO3SIMCTBEHHOH JIeATEeJIbHOCTHIO, YTO
IIPUBEJIO K 3HAYUTEJIBHOMY
TEXHOT€HHOMY 3arps3HEeHUI0
OKpysKatomien cpeasl. B peruone
PaCIoJI0KEHbI KpyIHBIE

MIPOMBIIIIEHHBIE I[EHTPhI — Topoja
AHrpeH, AnMasiblKk, AXaHrapan — C
IIPEATPUATUIMH XUMUYECKOH,
MeTaJUTyprudeckoi, SJHepreTuyecKou
¥ MalIMHOCTPOUTEJIBHON OTpacjeu.
ATU OOBEKTHI SBJAIOTCA OCHOBHBIMH
MCTOUHUKAMU 3arps3HEHUs, BHOCA B

OKDYXKAIOIIyI0 CpPely Pa3InYHbIE
IIOJIJTIOTAHTBHI, cpenu KOTOPBIX
0COOEHHO OITACHBI TsKeJIble

MeTasuTbl. Tskesiple MeTasuibl (Me/lb,
IINHK, CBUHEIl, KaJIMUH, MbBIIIbAK U
ZIp.) CIIOCOOHBI HAKAIIUBATBhCA B
[IOYBaX, JIOHHBIX OTJIOKEHUAX U
OpraHu3Max, OKa3blBasgd TOKCUYHOE
BO3/IEVICTBUE U IIPEJICTABJISASA PUCK
JUUISI DKOCHCTEM U 37I0POBbS UeIOBEKA.
3arpsi3HeHHEe TOYBBI  TSAKEJIBIMU
MeTa/JIaMU BeJIET K yXYAIIEHUI0 €ee
KauyecTBa — CHU)KEHUIO IJIOIOPOAUS,
HapYIIEHUIO OHOJIOTUYECKUX
IIPOIECCOB Y aKTUBHOCTU ITOYBEHHOU
ouorel. Kpome TOro, TsKeJble
METaJ/UJIbl MOTYT MUTPUPOBATh U3
ITOYBBI B CME>KHbIEe CpeJbI:
BBIMBIBATbCA B IIOBEPXHOCTHBIE U
MIO/I3€eMHBbIE BOJbI, NEPEHOCUTHCA C
IbUIBI0 B aTMocdepy, MOCTyIlaTh B
pacTeHUs ¥, B KOHEYHOM CUeETe, B
MUIIEeBbIE IleNU. B COBOKYITHOCTH 3TO
BBI3BIBAET J€TPAZAllUI0 3KOCUCTEM:
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YXyAIIaeTcs  KavyecTBO  BOJHBIX
PecypcoB, CHHIKAeTCs YPOKalHOCTb
CeJIbXO3YTOZIUH, YMEHbIIIAeTCsA
OuopaszHo0Opasue, BOBHUKAIOT PUCKU

1A 310pOBbA HacejeHusi. B
ycsioBusix OacceiiHa AxaHrapaH 3T
po06JIeMbI 0co00 aKTyaJIbHBI,
YIUTBIBASA KOHIIEHTPAIHIO0
MIPOMBIIILJIEHHBIX 00BHEKTOB u
IUIOTHOCTh  HAaceJeHUs  peruoHa.
[Ipenpigyiue HCCIIeJOBaHUSA
3aduKcupoBaIU B IoYBax
OKpecTHOCTeH AHrpeHa

AKCTPEMAJIBHO BBICOKOE COZlep:KaHUe
psizila MeTa/IoB. B WacTHOCTH, BO3JI€
AHTPEHCKOU TeII03JIEKTPOCTAHITNU
KOHIIEHTpaIllUl IIMHKAa B BeEPXHEM
CJIOE IIOYBBI JOCTUTAIOT 1136 MI/KT, a
CBHHIIA — J0 373 MTI/KTI, 4TO OOJiee
yeM B 10 pa3 IpeBbIIIaeT (OHOBHIE
ypoBHU. OCHOBHBIMH HCTOUYHUKAMU
STUX METaJIJIOB ABJIAIOTCS
IIPOMBIIILJIEHHBIE BBIOPOCHI 5
30JI0IIJIAKOBBIE OTXOABbI COKMTAaHUS
yrisa. B jagHO#M paboTe paccMOTpPEHBI
MacIITaObI 3arpsi3HeHU IIOYB
TSDKEJIBIMUA MeTa/lIaMH B OacceliHe
peku  AxaHrapas. IIpuBonaTca
JlaHHBIe J1aOOpPaTOPHOTO aHa/In3a
CoZlep:KaHusA psfa MeTaIOB B
IIOYBEHHBIX  OOpasliax peruoHa,
BBITNIOJTHSIETCS WX BHU3yaJIu3aus B
BHUJIE TaOJIHIL U rpaduKOB.
Ob6cyxmatorcs UCTOUYHUKU
MIOCTYIUIEHUS TSIJKEJIBIX MEeTaJLJIOB,
IIPOCTPAHCTBEHHOE paclipesiesieHe
3arpsi3HEHUsI, a TakXKe OlleHKa
MOTEHIIUAJIPHOTO  DKOJIOTUYECKOTO
pHCKa, CBA3AHHOTO C HAKOIUIEHUEM
9THUX 95JIEMEHTOB B  IIOYBEHHOM
ITIOKPOBE.

Memoodukxa uccaedosaHuil
O0BeKT HCCIEeJOBAHUA:
AHau3 MPOBEJEH IS 15 yYaCTKOB,
PACIOJIOKEHHBIX B Pa3HBIX YaCTAX
Oacceiin peku AxaHrapas. B ux 4uciio
BOIIJIN: MECTHOCTb JPTOIL, I'. AHTpEeH
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U r. AXaHrapad U UX IpUIerapliye

TEPPUTOPHUH, Anru-T'yscou,
Omxxaszcout, Canam, Illoyrascou,
TenoB, KywoH, Teparknu, MenHo-

oboraturesbHOi dabpuku NO 2-3,
KepayBum, IlIckenr-fIuruabana, T.
[IckeHT, a Takke KOHTPOJbHBIHN
CEeJIbCKOXO3SMCTBEHHBIN YYacTOK B
parioHe byka. JlaHHBIe Yy4YacCTKH
OXBAaTBIBAIOT  pa3JINYHbIE  THUIIBI
3eMeib — OT IPOMIUIOIIAA0K MU
TOPHBIX BBIPAOOTOK 710 TOUMEHHBIX 1
arpo3eMeJib.

Metob1 0TOOpA U aHaIU3a Ipoo.
Ha xaxmom ydacTke OTOOpaHBI
oOpa3mbl  ITOBEPXHOCTHOTO  CJIOA
IIOYBBI (o—20 cM) B
penpe3eHTaTUBHBIX TOYKAaX.
[ToaroToBieHHbBIE 0b6pasIbl
BBICYIITUBAJIUCH U IIPOCENBATUCH. JIJ1s
ompezieJIeHUsI 3JEMEHTHOTO COCTaBa
HCII0JIb30BaH METO/,
peHTreHO(IyOPECIIEHTHOTO aHaIn3a
(P®A), YTO II03BOJIHJIO
OTHOBPEMEHHO KOJIMYECTBEHHO
OIIPEIETUTD coJiepKaHue KakK
OCHOBHBIX OKcuzoB (SiO2, Al20s,
Fe203, CaO u gp.), Tak u psana
TSDKEJIBIX METa/UIOB W IIPUMECHBIX
snemenToB (Cu, Zn, Pb, Ni, As, Mn,
Sr, Rb, Y, Zr u ap.) B mouBe. [l
YyacTd Npob IMPUMEHSJIUCh METObI

KHCJIOTHOTO Pa3I0KEHUS c
ITOCJIETY FOIIIM aTOMHO-
abCOpPOIMOHHBIM  aHAJIU30M  JUJIA

BepU(pUKAINH KJTIOUEBBIX TOKCHUHBIX
anemeHnToB (Pb, Cd, As wu gp.).
TouHOCTh KOHTPOJISI 0OeceunBaIach

CTaH/JAPTHBIMU obpazuamu 51
MIOBTOPHBIMH.  BbIOOp  ydacTKOB
YYUTBIBAJ IIpeAnoaaraeMblii
rpajiueHT 3arpsi3HeHUsI:

MaKCUMaJIbHOE BO3ZEHCTBUE OKOJIO
HMCTOUYHUKOB BBIOPDOCOB U CTOKOB,
yObIBaHIE WHTEHCUBHOCTUA c
yaaienneM oT Hux. Otbop 1pob
IIPOBOJIWJICSI B BECEHHUH IEPHUOL,
KOT7]a II0YBa JIOCTATOYHO YBJIA’KHEHA
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U JIOCTYIIHBI KaK PaCTBOPUMBbIE, TaK 1
IIPOYHO CBsI3aHHbIE dopmbI
MeTa/ioB. C  KaXkJoro ydacrka
oTOHpany 00pa3lbl BEPXHErO CJIOS
mouBbl (0—20 €M), IIOCKOJIBKY
HUMEHHO B HEM aKKyMYyJUPYIOTCA
OCHOBHBIE  MacChl  TEXHOTE€HHBIX
MOJUTIOTAHTOB 151 oTMeYaeTcs
HauOosbIlIasA AaKTUBHOCTh KOpPHeH
pacTeHUU ¥ TOYBEHHBIX OPTAaHU3MOB.
JIOTIOJTHUTEZILPHO  HAa  OT/HAEJIbHBIX
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IMyHKTax ObUIM B3ATHI OpPOOBI HaA
rIyOonHe 20—40 CM JUUII  OLIEHKH
BEPTUKATIHLHOTO pacripe/ieJieHust
3arpsA3HeHUl (CpaBHEHUE BEPXHETO
TOPU30HTA U MOIIOYBBHI.

JIaGopaTopHbBIN aHAJIN3:
[Tpo6BI TOYBHI BHICYIIUBAJINCH IO
BO3/YIITHO-CYXOTO  COCTOSAHUS  H
IIPOCEUBAJINCH Uepe3 CUTO (2 MM) 11
ylaJIeHUsI PACTUTEJIPHBIX OCTAaTKOB U
KpYIHOU (PpaKkIui.

Tab6uua 1.

Kpamkaa xXapakmepucmuxkda 3a2pAasHeHUAa noyue msicensvimu
Memaniamu Ha 06C1e008aHHbBLX yuacmekax o0acceiin pexu

AxaHzapaH
Yuacrok Yuco 3JIEMEHTOB ¢ | MakcumasnbHas kpaTtHocTh | Kareropus pucka
npesbiienueM [TIK npeBblieHus (x)
Aproi (TOpHBIN yIACTOK) 6 5.0 Bricokas
AHrpeH (mpomM30Ha) 5 11.0 Bricokas
Auru-Tyscoii (monmHa) 8 4.0 Bricokas
MenHo-o60oraTuTebHas 7 55.0 Beicokas
dabpuka 2—3
Ickent-fAurunaban (pysHuKk) | 4 8.0 Bricokas
OxaHrapaoH (J1oJ1uHa peK) 3 3.0 YmMmepeHHas
OBbE3COH 3 2.5 YmMepeHHas
Canam 2 2.0 YMepeHHas
loyrascoi 2 3.0 YMepeHHas
Tenosa 2 2.0 YmMmepeHHas
Kyron 2 3.0 YMepeHHasd
Tepaxan 1 2.0 YMepeHHas
Kepaysun 2 2.0 YMepeHHasd
r. I[IcKeHT 1 1.5 Huskas
Byka (arpoteppuTopus) 0 0.0 Huskas
gucyae Co, Ni, Zn, As, Sc, Cu, Se, Rb,
Conepxkanue TSIKEJIBbIX In, Ce, Cr, Pb) wu cpaBHUTH
MetasioB (B Tom uucie Cu, Zn, Pb, IIOJIy4eHHblE€  KOHLIEHTpaluu  C
Cd, As wu [p.) oOIpenenIsanoch IIpe/IeJIbHO IOIyCTUMBIMU YPOBHAMU
MeTOZlaMH aTOMHO-a0COpOITMOHHOMN (ITAK) u (oHOBBIMH 3HAUYEHUSAMH.
cuektpomerpuu (AAC) u wmacc- KauectBo U3MEpEeHUN
CIIEKTPOMETPUU C  UHAYKTHUBHO KOHTPOJIHPOBAIOCh € IOMOMIBIO
cazanHoH miasmoit (ICP-MS) mociie CTaHJapPTHBIX 00pas1os u
KHCJIOTHOTO Pa3JjIOKE€HHsI HaBECOK. AyOnupyromux Mmpo0; IOrpenrHoCTb
Jois MMOBBINIEHUA TOYHOCTHU onpeaejIeHnA AJLA OCHOBHBIX
MIPUMEHSICA MHOT03JIEMEHTHBIN 9JIEMEHTOB He IIpeBhIIaia 5—10%.
aHaJIN3: TaK, B HEKOTOPBIX 00pasuax PesysbTarhl
mapasaiesbHO HCII0JIb30BaJICA PesynbraTsl XHUMHUYECKOTO
COpOIIMOHHO-CIIEKTPOCKOITNYeCKU I aHamu3a IIOKa3aIu APKO
METOJl OIlpeJesieHUsA MeTaJUIOB C BBbIpA*KEHHYIO IIPOCTPAHCTBEHHYIO
IIOCJIEAYIOIUM IIOATBEPKAECHUEM HEOTHOPOJHOCTD. MaxkcumasibHbIE
pe3yapTatoB  MetogoMm  ICP-MS. YPOBHU 3aPUKCUPOBAHBI Ha
Takolli moAXOJ TO3BOJIMJI BBIIBUTH ITPOMBIIIJIEHHBIX 51

ITUPOKUH CIIEKTP 3JIEMEHTOB (B TOM

TOPHOTEXHOT€HHBIX TEPPUTOPHUSIX: HA
TEPPUTOPUU METHO-000TaTUTETHHOMN
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¢abpuku N° 2—3 u B 30He OBIBIIIETO
ypaHoBoro pyauuka (fAnrmabanm)
koHnentparuu Cu, Pb, Zn u As
cymiectBeHHO npesblmaoT  IIK,
MecTaMu Ha mopsaku. Ha yganéHHbIX
U CeJIbCKOXO3SIMCTBEHHBIX Y4YaCTKaX
(byka, r. IIckeHT) KOHIIEHTpAIlNU

fes]

=

=

N

o

Yucno aneMeHTOB C NpesbieHnem [
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KOHTPOJIUPYEMBIX  METAJIOB  He
IPEBBIIIAIOT JIOMYCTUMbIE YPOBHH
Wi Onu3ku K HuUM. Huxke
IIPUBEJIEHbl CyMMapHbIE TOKa3aTen
o 15 ygactkam (Tabsmma 1), a Takke
wutocrpanuu (Puc. 1—4).

Yucno sanemeHTOB € NpeBbiweHnem MNOK no yyactkam

Puc. 1. Qucno anemenmos ¢ npesviuteHuem I11/[K no yuacmxanm.

[=]

= N W B WU
o © o

o

MakcumanbHasa KpaTHOCTb npesbiweHna MNOK no yvyactkam

o

MakcnManbHan KpaTHOCTb NPeBblleHy

Puc. 2. MakxcumanvHas kpamHocms npesviwenus II/[K no yuacmkam.
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PacnpepeneHme y4acTKOB NoO KaTeropmam puvucka

Bbicokaqa

33%

13%

Hnskasna

YMepeHHas

Puc. 3. PacnpedeneHue yuacmixos no Kamez2opusiM puckd.

O6cyxneHue
[TosyueHHBIE pe3yJIbTaThl
IIOATBEPK/IAIOT, YTO YPOBEHb

TEXHOTE€HHOT'O 3arpsi3HEHHsl II0YB B
npejiejiax OJHOTO PETruOHa MOMKET
Ype3BbIYAaNHO CUJIBHO BapbUPOBATh B
3aBUCHUMOCTA OT  OJIM30CTH K
HCTOUHUKAM BBIOPOCOB  TSIKEJIBIX
METAJJIOB U HMCTOPUU TEXHOTEHHOU
HarpyskKu. Ha y4JacTKax,
MPUWIETaoNUX K AeHCTBYIONUM HJIN

OBIBIIINM IIPOMBIIILIEHHBIM
o0OBeKTaM, KOHIIEHTPAI[UHN
TOKCUUYHBIX 3JIEMEHTOB B IIOYBE

MHOTOKPAaTHO MPEBBIIAIT (POHOBBIE
U HOpMAaTUBHbIE 3HaueHudA. B
AHTpeHCcKO-AxaHrapaHCKOM

IIPOMBILIVIEHHOM y3JIe OCHOBHBIMU

3arps3HUTEISIMU SIBJISTIOTCS
NpEeANpUATHA MO0  J00blYe |
repepaboTke 10JIE3HBIX
HCKOITaEMBIX, a TaKIKe

DHEpPreTuUecKre OOBEKThI Ha VIJIE.
C:xuraHve BBICOKO30JIBHOTO — YTJIs
AHTPEHCKOT0 MECTOPOK/IEHU
MIPUBOJIUT K BbhIOpOCAM
3HAYHUTEILHOTO KOJIUYECTBA JIeTy4el
30JIbI, OOOTaIlleHHOW  TSKEeJIBIMU
MeTa/ulaMu  (IIMHKOM,  CBHHIIOM,
KaJlMHU€eM, MBIIIbIKOM U JAp. ITH

3arpAa3”Henusda oOCeaaroT B IIOYBax

BOKPYT, dopmupys 30HBI
MOBBIIIIEHHOTO COJIEp>KaHUA
2JIEMEHTOB  BOJIM3HM  HCTOUYHUKA

(manmpumep, B pajinyce HECKOJIbKUX
KuioMeTpoB OT AHrpeHckou I'POC).
B nanpHelemM ¢ pocTOM pacCTOSTHUS
KOHIIEHTpAIUN MeTaJslJIOB
CHIDKAIOTCA /10 (OHOBBIX 3a CUET
pacceuBaHuss B  aTMocdepe U
paszbaBjieHHs] YHUCTBIMH OCaJKaMH,
YTO corjiacyeTcs ¢ HabJloJjaeMbiM B
Halen pabore ITOCTEeTIeHHBIM
YMEeHbIIIEHHEeM 4YHcJia TMPEeBbIIIEHUN
ITIK nmpu nepexozae oT AHIpeHa BHU3
IO JIOJINHE PEKH.

Eme 6Gosiee BBICOKUIT YPOBEHB
3arpsi3HEHUs] BBISIBJIEH Ha Yy4YacTKaX
HENOCPECTBEHHOT'O CKJIAUPOBAHUA
U 1epepaboTKU MUHEPATbHOTO ChIPbs
- B HaleMm cayJdae 3TO
XBOCTOXPaHUJIHIIA MeTHOU
oboraTutesbHOU HabpPUKU U OTBAJIBI
ypaHOBOTO pyAHUKAa. B mepBom
clydyae, SKCTPEMaJIbHO  BBICOKUE
KOHIIEHTPAI[UU Me/IN, CBUHIIA, [TUHKA
U IPYTUX METAJIJIOB HEYy/ITUBUTEJIHHBI,
TaK Kak B XBOCTax OOoOraleHus
COCPEJIOTOYEHBI OCTaTOYHBIE
KOJIMUecTBa 11eJIEBBIX u
COITYyTCTBYIOIIIUX py/ie 3JIEMEHTOB.
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ITomoOHBIE O0OBEeKTbl  ABJIAIOTCA
ogyaramu TOYEYHOI'O
CBEPXHOPMATUBHOTO  3arps3HeHUs.
OTMeyeHHOE HaMU IIPEBBIIIIEHUE

I[IJK Cu 6onee uem B50 pa3 Ha
$babpUUHOM yYacTKe COrjiacyeTrcsi C
TEM, UTO JIa’Ke Ha PACCTOSAHUU COTEH
METPOB OT UCTOYHUKOB, MeJb B II0UBE
MOJKET OCTaBaThCs BhIIIIE HOPMATUBA.
YpaHOBBIH 00BeKT Anruaban,
IIOMHMO PaJInOHYKJINU/IOB, BEPOSTHO,
COZEP’KUT B OTBAJILHBIX IMOPOAAX
MOBBINIIEHHBIE KOJIMUECTBA CBHUHIIA,
MBIIIbSIKA, MOJIUO/IEHa, BaHA[UA WU
ZIPYTUX 37IEMEHTOB, XapaKTEePHBIX 15
VPAHOBBIX pPyZA. XOTA HaIl aHaJIU3
OXBaThlBaJl HE BCe U3  HHUX,
BBIABJIEHHbIE BBICOKHE 3HAUEHUs
MBIIIbSIKA TOATBEPIK/IAIOT OIACEHUs
1o MMOBOJY COBMECTHOTO
TOKCHUYECKOTO 3(pPeKTa XUMUIECKOTO
3arpsA3HEHUsI HA 3TOU TEPPUTOPUH.
JlanHasa cuTyanuss TUNWYHA JJIs

YPaHOA00BIBAIOIITUX paiioHOB
CpenHeti Azuw, r/ie 6e3 HajIeKaIen
PEKYJIBTUBAIIUM  OTXOABI TOPHOTO

IIPOU3BOACTBA IIPEACTABJIAIOT PHUCK
3aIrpA3HEHHUA IIOYBblI KM TI'PYHTOBBIX

BOJl TsKEJIBIMU 3JIeMEeHTaMUu U
PaAVIOHYKJIUJAMU.
YuacTtku YMEPEHHOT0

3arpsA3HEHUS B JIOJIMHAX MaJTbIX PEK
(OBxkascour, Illoyrazcoii m map.) u
CEJIbCKUX MECTHOCTSIX
JIeMOHCTPUPYIOT, C OJTHOM CTOPOHBI,
HaJIMYM€e OTCPOUYEHHBIX IMOCJIEICTBUMN
JAJIbHETO IlepeHOoca MOJUTIOTAHTOB, a C
Ipyrol — BO3MOJKHOE BJIMSHHE
JIOKQJIBHBIX (axTOpOB.
He3nauuTesibHbIE ITPEBBIIMIEHUSA II0
M€ U IIUHKY MOTYT OBbITh CBSI3aHBI,
HATIlpUMep, €  UCIIOJIb30BaHUEM
MeIbCOoIepKaIUX TECTUIIUA0B WJIN
MUHEPIbHBIX y/I00peHUI Ha TIOJISAX B
nponuioM. IloBblllleHHE MapraHia
UHOT/Ia O00YyCJIOBJIEHO HNPHUPOHBIMU
[IOYBEHHO-TE€OXUMUYECKUMU

0COOEHHOCTAMU (manpumep,
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OKHC/IUTEJIbHBIE  YCJIOBHUSA  MOTYT
BBI3BaTh KOHIIEHTpAIKio Mn B BHe
KOHKpPEITUH). To, YTO Ha
OOJILIIMHCTBE  TaKHUX  YYacCTKOB
IIPEBBIIIIEHUS e TMHIIHBI u
HEBEJINKW,  CBUJIETEJIBCTBYET: B
OTCYTCTBUE KPYITHBIX
IIPOMBIIILJIEHHBIX TOYEK BO3/IEHCTBUSA
COCTOSHHE  TIOYB  OTHOCHUTEJIBHO
onaromosiyano. Tem He  MeHee
BBISIBJIEHHBIE OTKJIOHEHUS (IIyCcTh U
HeOOJIbIIINE) IIO/TYEPKUBAIOT
HEOOXOUMOCTh peryJIIpHOTO
MOHHUTOPUHTA. B yacTHOCTH, Jjaske B
yAaJeHHbIX OT IIPOMBIIILJIEHHOCTH
o0J1acTIX  Ba)XHO  CJeauTh  3a
coJiep;KaHreM, HallpuMep, CBUHIIA —

VUYUTBIBasi €ro paclpocTpaHeHHe
yepe3 TPAHCIIOPTHBIE BBIXJIONBI B
IIPOIILIIOM u CITOCOOHOCTH

aKKyMyJIUPOBaThCA B BEPXHEM CJIOE
IIOYBHI BJIOJIb JIOPOT.

C MIPaKTUYECKOU
3peHus, BbI/IeJIEHHBIE
BBICOKOT'O pucka
XBOCTOXPaHWJIMIIIA,
TpebyIoT
MepONPUATUI
3eMeJTb u
JaJIbHEHUIIIero
3arpsi3HUTEJIEN.

TOUKH
30HBI
(AHTpEH,

Auruabdan)
MIPUOPUTETHHIX
o peabwiuTanuu
IIpeIOTBPaIlleHUI0
pacrpocTpaHeHus
Jns AHrpeHna
aKTyaJIbHbI TIPOEKTHI IO OYHCTKE
IMOYB U  CHWKEHUS  IbUIEHUS
30JI00TBAJIOB, a TaKXe Iepexo] Ha
60Jiee YUCThbIE TEXHOJIOTUU CXKUTAHUSA
TOILJIBA WIn dunpTparuu
BBIOpOCOB. B OTHOIIIEHMH XBOCTOB
oboraTuTesbHBIX (HabpUK — UX
W30JIAIUA, nepepaboTka 150051
Ge3omacHoe XpaHeHUue c
peKkyJyibTUBanuel Teppuropuii. B
ciIyJae Aunrunabana yxKe
IpeITPUHUMAIOTCS MacIiITaOHbIe
yCHIIHA pu HIO/I/IEPIKKE
MEX/IyHAapOAHBIX OpraHU3aIlUil 10
KOHCOJIMZIAIIUM U 3aXOPOHEHUIO
PaOAaKTUBHBIX  OTXO/AOB,  UTO
OJIHOBPEMEHHO YMEHBIITUT 17§
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XUMUYECKYI0 HArpy3Ky (IIOCKOJIbKY

OTXOZIbI ~ OyAayT  yJaajJieHbl  WIN
CTaOMJIN3UPOBAHBI). YMepeHHO
3arpsi3HEHHbI€ 3eMJH (IIOWMBbI
peK u 7ip.) TpebyIoT
KOHTPOJIIPYEMOTO

3€MJIETIOJTb30BAHMUA: HaIpUMep,
11e1eco00pas3Ho OTPAaHUYHTH

BbIpAIllBaHUE MUIINEBBIX KYJIHTYD B
MecTax c MIOBBIIIIEHHBIM
coZiep>KaHueM CBUHIIA WIH
MBIIbAKA, 60 IIPOBOJIUTH
arpoMeJINOPaTUBHbIE MEPOIIPUATUSA
(13BeCTKOBaHME  KHUCJIBIX  IIOYB,
BHECEHHE  OpraHUKU), KOTOpHIE
CHIKAIOT TIOJIBUKHOCTD  TSKEJIBIX
MeTa/I0B. HakoHell, uucThie HUJIN
c1abo 3arpsA3HEHHbIE
TEPPUTOPUMU CJIelyET COXPAHUTH B
TaKOM COCTOSIHUH, IIPOBO/IS
MIPEBEHTUBHBIE MepBhI —
HEJIONYyII[eHNEe pa3MeIleHNs HOBBIX
3arpA3HAIOIIIX MIPOU3BOJICTB,
BBINIOJTHEHHE HOPM 3KOJOTHYEeCKOU
0e30IIacCHOCTA TPU XO3SAHUCTBEHHOU
NeATeJIbHOCTH.

BbiBOABI

Xapaxkrep 3arpa3HeHuda. B
IMoYBax IIPOMBIIIIJIEHHO
Harpy»KeHHbIX parioHOB
TanrkeHTcKon obJstactu
3apUKCUPOBAHO KOMILJIEKCHOE
3arpsi3HEHHE Cpa3y HECKOJbKUMHU

TAXKEJIBIMUA METAJUIAMU HAa BBICOKOM
ypoBHe (mpeBbimienue IIJIK B
HECKOJIBKO pa3 u Oosiee). Ha matm

Haubosiee TPOOJEMHBIX Y4YaCTKAX
(Aurpen, Oprom, Anru-I'yscoi,
MepnHo-oboratutesibHast  (abpuka
Ne 2—3, IIckenT-Auruadan)
OTMEYEeHBI 3HAYHUTEIbHBIE
MIPEBBIIIEHUST JTOTIYCTUMBIX

koHIeHTpanuii mo Cu, Zn, Pb, As, Ni
U IPYTUM 3JIeMeHTaM, YTO ITO3BOJISET
OTHECTH OTH TEPPUTOPHU K 30HE
BBICOKOTO KOJIOTHYECKOT'O PHCKA.
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HundPpepennnammsn 1o
30HaAM. YYacTKH, yJaJIeHHble OT
KPYIIHBIX UCTOYHUKOB 3arpA3HEHHU,
JIEMOHCTPUPYIOT CYIIIECTBEHHO OoJiee
HHU3KOE COJIepKaHue  TOKCUYHBIX
3JIEMEHTOB. OxkoJto I10JIOBUHBI
oOcsieloBaHHBIX  TeppuTopuit (8
YYaCTKOB) HUMEIOT JIUIIb yMEPEHHOE
IpeBbIlIEeHNe  HOpPM IO  1-3
aJleMeHTaM,  d4allle  BCero  He
IpeBbllIaOInee 2-3 pa3. Eme Ha
ZIBYX y4acTKax IIPEBBIIIEHU N
IPaKTUYECKH HEe OOHApPYKEHO, U UX
COCTOsIHUE COOTBETCTBYET
€CTEeCTBEHHOMY dony. Takum
oOpa3oMm, maxe B IpeAesax OHOTO
permoHa  HaOJIO/aeTcss  PE3KUil
KOHTPACT: OT «0YaroB» CUJIbHEUIIIero
3arpsA3HeHUs 70  [PaKTUYECKU
YHCTHIX 30H.

CBA3p ¢ HCTOYHHKAMU.
AHanmu3  OoATBEpXKAAeT — NPAMYIO
3aBUCUMOCTh YPOBHSA HAaKOIUIEHUA
TSIKEJIBIX METaJUIOB B IIOYBAaX OT
HIUUYMSA TOOJU30CTU TEXHOTEHHBIX
MCTOYHUKOB. MaxkcumMyMbl
KOHIIEHTPAlUM  JIOKAIU3YIOTCA Y
IPENPUATHH TOPHOA0OBIBAIOIIEH U
nepepabaThIBatOIIeH
IIPOMBINJIEHHOCTH, 3HEPTeTUYECKUX
00BEKTOB U XBOcTOXpaHwiuil. Ilo
Mepe yBeJUYEHHUs PpACCTOSAHUA OT
3TUX 00OBEKTOB, coziep;KaHue
METAJJIOB B IIOUBE CHUKAETCH, YaCTO
0  (OHOBOrO HA  PACCTOSAHUU
HECKOJIbKHX KHUJIOMETPOB (B
3aBUCUMOCTH OT pesibeda U PO3bI
BETPOB).

Pexomenganmumu. /[Ij1g 30H
BBICOKOTO  PHCKA  HEOOXOJMMBI
CPOYHBIE TPUPOJOOXPAHHBIE MEPBHI:
TeXHUYeCKas pEeKyIbTUBAIUA
HApYUIEHHBIX 3€MeJIb, U30JIAUA UIN
ylaJleHue  OTXOJOB, CHUKeHUe
BBIOPOCOB U T. JI. B 30HaxX yMepeHHOTO
3arpsi3HEeHUs cjleyeT IPOBOJUTH
MOHUTODHUHT IIOYB KaXKJble 3—5 JIeT,
KOHTPOJINPOBATh IIPOJIYKTBI
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CeJIbCKOT'O XO3AMCTBA HA COoJEpPXKaHUE

METaJ/IJIOB, a TaKyKe BBINOJHATh
arpoTeXHUYeCcKue IIPUEMBI,
yMeHbIIAIOIIeE OHO/IOCTYITHOCTD

TOKCHUYHBIX 3JIeMeHTOB. Tepputopuu
¢ 6J1aroIoJIyYHBIM COCTOSTHHEM ITOYB
MOZKHO HCII0JIb30BAaTh 0e3
OrpaHUYEeHUH, OJHAKO Ba’KHO
COXPAaHUTh KX OT IIOTEHIIMAJIBHOTO
3arpsI3HEeHUs B Oy IyIIeM.

B 1mesom, panHas pabora
JIEMOHCTPUDYET 9bHEKTUBHOCTD
KOMILJIEKCHOTO Mo/IX0/1a K

BKOJIOTUYECKOH OIleHKE — COYETaHHe
WHCTPYMEHTAJIBHOTO aHAJIU3a II0YB U
CHUCTEMBI KDUTEPUEB pPHUCKA — IS
BbIJIEJIEHUS MIPUOPUTETHHIX
Y9aCTKOB, TPEOYIOIUX OYHUCTKHU HJIU
ocoboro koHTposis. IlosmydeHHBIE
JIAHHBIE MOTYT CJIYKUTh Hay4YHOM
OCHOBOH pu IUIAHUPOBAHUU
MEPONPUATHH II0 OXpaHe IIOYB B
b6acceliH peku AxaHTapaH, a TaKKe
JOTIOJTHSTIOT CYIIECTBYIOIIIHIE
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O‘ZBEKISTONDA QISHLOQ XO‘JALIGI KARTOGRAFIYASI:
MOHIYATI VA ZAMONAVIY TENDENSIYALARI

Mo‘minov Abdujalil Abdusalom o‘g‘li - Geografiya fanlar bo‘yicha
falsafa doktori (PhD), v.b.dotsent, Alfraganus Universiteti, Toshkent

Annotatsiya. O ‘zbekistonda
qishlog xo jaligi kartografiyasi qishlog
xo jaligi sohasining geografik
xususiyatlarini tahlil gilish va vizual
tasvirlashda muhim ahamiyat kasb etadi.
Ushbu magola ushbu yo ‘nalishning

mohiyati, vazifalari va zamonaviy
tendensiyalarini o ‘rganadi.  Qishlog
xo ‘jaligi  kartografiyasining  asosiy

magsadi ekin maydonlari, tuproq turlari,
suv resurslari va iglim sharoitlari kabi
tabiiy-igtisodiy omillarni xaritalarda aks
ettirish orgali samarali rejalashtirish va
resurslarni boshqarishni ta’minlashdir.

O ‘zbekistonning qishlog xo jaligi
iqtisodiyotdagi yetakchi tarmoq sifatida
kartografik tadgiqotlarni rivojlantirishga
katta ehtiyoj sezadi. Magola gishlog
xo jaligi  xaritalarini  loyihalashda
an’anaviy usullar bilan bir qatorda
geografik axborot tizimlari (GIS), sun’iy
vo‘ldosh  tasvirlari  va  ragamli
texnologiyalardan  foydalanish  kabi
zamonaviy yondashuvlarni tahlil giladi.
Xususan, O zbekistonda paxta, g‘alla va
meva-sabzavot  ekinlari  tarqalishini
xaritada tasvirlash, tuprog unumdorligini
baholash  va  sug‘orish  tizimlarini
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optimallashtirishda GISning  o'rni
alohida ta’kidlanadi. Shuningdek, iqlim
o ‘zgarishi va suv tangqisligi sharoitida
qishlog  xo jaligi  kartografiyasining
ekologik  monitoring va barqgaror
rivojlanishga Xizmat giluvchi
imkoniyatlari ko ‘rib chigiladi.
Zamonaviy tendensiyalar orasida veb-
xaritalar, 3D  modellashtirish  va
ma’lumotlarni  real vaqt rejimida
yangilash kabi innovatsion yondashuvlar
muhim o ‘rin tutadi. Magola O ‘zbekiston
qishlog xo ‘jaligi kartografiyasini yanada
rivojlantirish uchun ilmiy-amaliy takliflar
beradi, bu esa mamlakatning ozig-ovqgat
xavfsizligi va iqtisodiy bargarorligini
ta’'minlashga xizmat giladi.

Kalit so‘zlar: qishlog xo ‘jaligi
kartografiyasi, geografik axborot
tizimlari, masofaviy zondlash, sun’iy
vo ‘ldosh tasvirlari, dron texnologiyalari,
tuproq xaritalari.

Annomayus. Kapmoepaghus
cenbcko2o xozaucmea 8 Yzbexucmane
uepaem BadCHYl0 pob 6 aHaluze Uu
8U3yanU3aAYUU 2eoepaguueckux
ocobeHnocmell  azpapHoco  cekmopa.
Jannas cmamvs noceawena uydeHuio
cywHocmu, 3a0a4 U COBPEMEHHbIX
meHOeHYull 9Mozo HanpasieHusl.
OcHogHas yenv kapmoepaguu ceibcko2o
xozaucmea 3aKI0YAemcsl 8
omoopadicenuu Ha Kapmax npupooHo-
9KOHOMUHECKUX (PaKmopos, maxux Kax
CeNbCKOXO3AUCMBEHHbIE  )200bs, MUNbL
no48, B0OHbLE PeCypCybl U KIUMAMUYEeCKUue
VC08Us, o obecneyenus
aghghexmusHozo NIAHUPOBAHUS u
VIpAGNeHuss  pecypcamu. Cenbckoe
xo3daucmeo, — AenAuleecs  Kiouesou
ompacnvlo  IKOHOMUKU  Y30ekucmana,
mpebyem pazeumus KapmozpaguuecKux
uccneoosanut. Cmamvs aHaiuzupyem
KaK mpaouyuoHHvie Memoovl CO30aAHUs
CeNbCKOXO3AUCMBEHHbIX KaApm, MaxK u
co8pemeHHble no0X00kbl, BKIIOUAS
UCNONIb306AHUE — 2€0UHPOPMAYUOHHBIX
cucmem (I'MC), cnymHuko8vix CHUMKOS U
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yugposwvix MEexXHOI02UII. Ocoboe
séHuMmanue yoensemcs npumenenuro I UC
011  KApmuposaHusi pacnpocmpaHeHus
XJIONKA, 3E€PHOBbIX U  HNI0000BOUSHBIX
KYIbmyp, OYEeHKU NI000poousi Nnous u
ONMUMUSAYUU UPPUSAYUOHHBIX CUCTIEM 8
Vsbexucmane. Taxkorce
paccmampuearomes 803MOACHOCU
Kapmozpaguu cenbcko20 Xo3AuUcmea 6
9KONOSUYECKOM MOHUMOpUH2e u
obecneyeHUuU yCmMouyugo20 pa3eumusl 8
VCN08UAX — UBMEHeHUs  Kiumama U
depuyuma 600ubix pecypcos. Cpedu
COBDEMEHHBIX MEeHOeHYUU B8bl0eNAI0MCs

paspabomka 6eb-kapm, 3D-
Mooenupoganue u 0OHo8NIeHUe OAHHBIX 8
peanvHom 8pemMeHU. Cmamobsa
npeonazaem HAYYHO-NPAKMUYEeCKUe
pexomeHoayuu o oanvHeuue2o
passumus  Kapmozpaguu  CcenrbcKo2o
xozsaucmea 6  Yszbexucmawne,  umo
cnocobcmayem obecnevyenuro

npoaoewzbcmeeHHoﬁ bezonacnocmu u
IKOHOMUYECKOU CMAOUTbHOCTU CMmMpAanbsl.

Knrwuesuvie cnoea:
CeNbCKOX03AUCMBeHHAs — Kapmozpagus,
eeoepaghuueckue unghopmayuonuvie
cucmemvr  (TUC), OUCMAaHYUOHHOE
30H()up06aHue, CnymHuKoevle CHUMKU,
mexHoJjocuu OPOHOG, NnO4Y6€HHblE Kapmbl.

Abstract. Agricultural
cartography in Uzbekistan plays a crucial
role in analyzing and visualizing the
geographic  characteristics of the
agrarian sector. This article explores the
essence, objectives, and contemporary
trends of this field. The primary goal of

agricultural cartography is to map
natural and economic factors, such as
agricultural lands, soil types, water

resources, and climatic conditions, to
facilitate effective planning and resource
management. As a cornerstone of
Uzbekistan’s ~ economy,  agriculture
underscores the need for advanced
cartographic research. The article
examines both traditional methods of
creating agricultural maps and modern
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approaches, including the use of
Geographic Information Systems (GIS),
satellite imagery, and digital
technologies. Particular emphasis is
placed on the role of GIS in mapping the
distribution of cotton, grain, and fruit-
vegetable crops, assessing soil fertility,
and optimizing irrigation systems in
Uzbekistan. Additionally, the potential of
agricultural cartography in
environmental monitoring and supporting
sustainable development amid climate
change and water scarcity is analyzed.
Modern trends include the development of
web-based maps, 3D modeling, and real-
time data updates. The article offers
scientifically grounded and practical
recommendations for further advancing
agricultural cartography in Uzbekistan,
contributing to the country’s food security
and economic stability. By integrating
innovative technologies and
methodologies, agricultural cartography
enhances the efficiency of resource
management and supports strategic
decision-making in the agrarian sector.

Keywords: agricultural
cartography, Geographic Information
Systems (GIS), remote sensing, satellite
imagery, drone technologies, soil maps.

KIRISH

Qishloq xo‘jaligi kartografiyasi
qishloq xo‘jaligi faoliyatini geografik
jihatdan tahlil  qilish, resurslardan
samarali foydalanishni rejalashtirish va
atrof-mubhitni boshgarishda muhim vosita
sifatida xizmat qiladi. Ushbu soha o‘z

mohiyatiga ko‘ra, qishloq xo‘jaligi
landshaftlari, tuproq turlari, iglim
sharoitlari, suv resurslari va boshga

agroekologik omillarni xaritalar orgali
tasvirlashga asoslanadi. O‘zbekiston kabi
qishloq xo‘jaligi iqtisodiyotda muhim
o‘rin tutadigan mamlakatlarda  bu
yo‘nalish nafaqat ilmiy, balki amaliy
ahamiyatga ega bo‘lib, davlat siyosati va
bargaror  rivojlanish  strategiyalarini
shakllantirishda asosiy rol o‘ynaydi
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(Abdullaev, 2020). Qishloq xo‘jaligi
kartografiyasi yer resurslarini xaritaga
olish, ekinlar monitoringi, resurslarni
boshgarish va ekologik barqgarorlikni
ta’minlash kabi asosiy yo‘nalishlarni o‘z
ichiga oladi. Of‘zbekistonning agrar
igtisodiyoti va suv resurslari taqchilligi
sharoitida ushbu soha muhim ahamiyat
kasb etadi. Magolada geografik axborot
tizimlari, masofaviy zondlash, dron
texnologiyalari, sun’iy intellekt va
ragamli platformalar kabi zamonaviy
tendensiyalar  yoritiladi.  Shuningdek,
malakali kadrlar yetishmasligi, moliyaviy
cheklovlar va ma’lumotlarning ochiqligi
bilan bog‘liqg muammolar ko‘rib chiqilib,
ularni bartaraf etish yo‘llari taklif etiladi.
“Ragamli ~ O‘zbekiston — 20307
strategiyasi doirasida qishloq xo‘jaligi
kartografiyasini rivojlantirish istigbollari
muhokama gilinadi.

So‘nggi  yillarda GAT va
masofaviy zondlash texnologiyalarining
rivojlanishi qishloq x0‘jaligi
kartografiyasini yangi bosgichga olib
chigdi. Dunyo miqgyosida bu sohada
dronlar, sun’ity yo‘ldosh tasvirlari va
mashinaviy o‘qitish algoritmlari keng
qo‘llanilib, aniq dehqonchilik (precision
agriculture) va ekologik monitoringni
rivojlantirishga xizmat gilmogda (Zhang
et al., 2022). O‘zbekistonda esa ushbu
texnologiyalarni  joriy etish jarayoni
boshlangan  bo‘lsa-da, infratuzilma,
malakali  kadrlar  yetishmasligi va
moliyaviy cheklovlar kabi omillar bu
sohada to‘liq salohiyatdan foydalanishga
to‘sqinlik  qgilmoqda (Rakhimov &
Ismailova, 2023).

Qishloq xo‘jaligi kartografiyasi
bo‘yicha olib borilgan tadqiqotlar global
va mahalliy miqyosda turli yo‘nalishlarni
gamrab oladi. Xalgaro miqyosda,
masalan, Li va boshqalar (2021) o‘z
ishlarida sun’iy yo‘ldosh tasvirlariga
asoslangan tuproq namligi va
hosildorlikni bashorat gilish modellarini
ishlab chigqan bo‘lib, bu modellar
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qishloq xo°‘jaligi xaritalarining aniqligini
oshirishda muhim  yutuq sifatida
baholanadi. Shu bilan birga, GAT
texnologiyalarining qishloq xo‘jaligida
qo‘llanilishi bo‘yicha amaliy
qgo‘llanmalar (ESRI, 2022) zamonaviy
kartografiyaning asosiy tendensiyalarini
yoritadi, xususan, real vagt rejimida
ma’lumotlarni tahlil qilish va interaktiv
xaritalarni  yaratish  imkoniyatlarini
ta’kidlaydi.

O‘zbekiston kontekstida
tadqiqotlar ko‘proq mahalliy sharoitlarga
moslashtirilgan yondashuvlarga e’tibor
qaratadi. Masalan, Abdullaev (2020) oz
ishida O‘zbekistonning Farg‘ona
vodiysida tuproq xaritalarini yaratishda
GAT  vositalarining  samaradorligini
ko‘rsatib, ularning suv resurslarini
boshqarishda qo‘llanilishi mumkinligini
ta’kidlaydi. Shu bilan birga, Rakhimov va
Ismailova (2023) O‘zbekistonda
masofaviy zondlash texnologiyalarini
joriy etishdagi muammolarni tahlil qilib,
mahalliy  dehgonchilik  jamoalarining
texnologik  imkoniyatlari  va  bilim
darajasini oshirish zarurligini urg‘ulaydi.
Birog, mahalliy tadgigotlarda zamonaviy
texnologiyalarni keng miqyosda qo‘llash
bo‘yicha empirik ma’lumotlar
yetishmasligi seziladi, bu esa kelgusida
chuqur izlanishlarni talab giladi.

Ushbu maqola O°zbekistonda
qishlog  xofjaligi  kartografiyasining
mohiyati, uning rivojlanish tarixi va

zamonaviy texnologik tendensiyalarini
tahlil qilishga qaratilgan bo‘lib, mahalliy
sharoitlarda ushbu sohaning kelajakdagi
istighollarini baholashga harakat giladi.
Tadqgigot materiallari va usullari
O‘zbekistonda qishloq xo‘jaligi
kartografiyasi ~ bo‘yicha  tadgiqotlar
o‘tkazishda turli xil ma’lumot manbalari
va materiallardan foydalaniladi. Ushbu
materiallar qishloq xo‘jaligi
landshaftlarini, tuproq turlarini, iglim
sharoitlarini va suv resurslarini aniglash
hamda xaritaga olish uchun asos bo‘lib
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xizmat giladi. Quyida asosiy materiallar
va ularning xususiyatlari keltiriladi:
Sun’iy yo‘ldosh tasvirlari Landsat,
Sentinel-2 va MODIS kabi sun’iy
yo‘ldoshlardan olingan tasvirlar qishloq
x0°jaligi hududlarini monitoring gilish va
xaritaga olishda keng qo‘llaniladi. Bu
tasvirlar tuprog namligi, ekinlar holati va
landshaft o‘zgarishlarini tahlil qilish
imkonini beradi (Li et al., 2021).
O‘zbekistonda  Sentinel-2  tasvirlari
Farg‘ona va Xorazm viloyatlarida tuproq

va  ekin xaritalarini yaratishda
muvaffaqiyatli qo‘llanilgan (Abdullaev,
2020).

GAT ma’lumotlari ArcGIS, QGIS
va boshga GAT platformalarida mavjud
bo‘lgan vektor va raster ma’lumotlar
to‘plamlari qishloq xo‘jaligi hududlarini
sinflash va tahlil qilishda ishlatiladi.
O‘zbekiston Respublikasi Davlat kadastr
agentligi  tomonidan tagdim etilgan
tuproq va yer resurslari ma’lumotlari
ushbu tadgigotlar uchun muhim manba
hisoblanadi (Rakhimov & Ismailova,
2023).

Usullar

Qishloq xo‘jaligi kartografiyasi
bo‘yicha tadqiqotlarda quyidagi usullar
qo‘llaniladi, ularning har biri ma’lumotlar
turiga va tadgigot magsadlariga garab
tanlanadi:

Masofaviy zondlash materiallari
asosida sun’ily yo‘ldosh va dron
tasvirlarini tahlil qilish orgali gishloq
xo‘jaligi hududlarining holati aniglanadi.
Normalized Difference Vegetation Index
(NDVI) va boshga spektral indekslar
yordamida ekinlarning o‘sish dinamikasi
va tuproq holati baholanadi (Zhang et al.,
2022). O‘zbekistonda NDVI tahlillari
Andijon viloyatida paxta va g‘alla
hosildorligini bashorat gilishda
qo‘llanilgan (Abdullaev, 2020).

GAT asosida xaritaga olish
ArcGIS va QGIS kabi dasturiy
ta’minotlardan foydalanib, vektor va
raster xaritalar yaratiladi. Ushbu usul
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tuprog turlari, suv resurslari va qishloq
xo‘jaligi hududlarini tasniflashda keng
tarqalgan. Masalan, Farg‘ona vodiysida
tuproq sho‘rlanishi  xaritalari GAT
yordamida ishlab chigilgan (Tursunov,
2022). Statistik va mashinaviy o‘qitish
usullari yordamida tuprog va ekin
ma’lumotlarini tahlil qilishda regressiya
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modellari, tasniflash algoritmlari
(masalan, Random Forest) va neyron
tarmoqglardan  foydalaniladi.  Xalgaro
tajribada bu usullar hosildorlikni bashorat
qilishda muvaffaqiyatli qo‘llanilgan
bo‘lsa (Li et al., 2021), O‘zbekistonda bu
yo‘nalishda tadqiqotlar hali rivojlanish
bosgichidadir.

: E—
—
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1-rasm. Don ekinlari xaritasi

Interaktiv va dinamik xaritaga
olish hozirda zamonaviy
tendensiyalarga muvofiq, real vaqt
rejimida ma’lumotlarni yangilashga
imkon beruvchi interaktiv xaritalar
yaratilmogda. Bu usul O‘zbekistonda
hali keng tarqalmagan bo‘lsa-da,
xalgaro tajribada (masalan, ESRI
platformasi) keng qo‘llanilmoqda
(ESRI, 2022).

Oc‘zbekistonda qishloq xo‘jaligi
kartografiyasi bo‘yicha tadqiqotlar

sun’ly yo‘ldosh tasvirlari, GAT
ma’lumotlari, dala kuzatuvlari va
zamonaviy texnologiyalarga

asoslanadi. Masofaviy zondlash, GAT
xaritaga olish va mashinaviy o‘qitish
kabi usullar ushbu sohada aniq va

samarali natijalarga erishish imkonini
beradi. Biroq, mahalliy sharoitlarda
infratuzilma va malakali
mutaxassislar  yetishmasligi  kabi
muammolar tadqiqotlarning
kengayishiga to‘sqinlik qilmoqda.
Kelgusida ushbu muammolarni
bartaraf etish orqali gishloq xo‘jaligi
kartografiyasining  samaradorligini
oshirish mumkin.

Natijalar

O‘zbekistonda qishloq xo‘jaligi
kartografiyasi bo‘yicha olib borilgan
tadqiqotlar qishloq x0‘jaligi
resurslarini  samarali boshgqarish,
tuproq va suv resurslarini monitoring
qilish hamda aniq dehqonchilikni
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rivojlantirishda muhim natijalarga

erishdi. Jumladan, tuproq
sho‘rlanishi  xaritalari: Farg‘ona,
Xorazm va Sirdaryo viloyatlarida
tuproq sho‘rlanishi darajasini

aniqlash uchun yuqori aniqlikdagi
xaritalar ishlab chiqildi. Ushbu
xaritalar Sentinel-2 tasvirlari va GAT
yordamida tuzilib, sug‘orish
tizimlarini  optimallashtirish  va
tuproq unumdorligini oshirishda
go‘llanildi (Tursunov, 2022). Ekinlar
holatini monitoring qilish:
Normalized Difference Vegetation
Index (NDVI) asosida paxta, g‘alla va
boshqa strategik ekinlarning o‘sish
dinamikasi  xaritalari  yaratildi.
Andjijon va Qashqadaryo viloyatlarida
olib borilgan loyihalar hosildorlikni
bashorat qilishda 85%  gacha
aniqlikka erishdi (Abdullaev, 2020).
Suv resurslari xaritalari: Amudaryo va
Sirdaryo havzalarida suv tagsimoti va
sug‘orish kanallari xaritalari ishlab

207

chiqildi. Bu xaritalar suv
resurslaridan samarali foydalanishni

rejalashtirishda davlat organlariga
yordam  berdi  (Rakhimov &
Ismailova, 2023). Dronlardan
foydalanish tajribalari: Toshkent
viloyatidagi tajriba loyihalarida dron
tasvirlari yordamida kichik
hududlarda ekinlar salomatligini

baholash xaritalari yaratildi. Ushbu
loyihalar aniq dehqonchilikni joriy
etishda dastlabki muvaffaqiyatlarni
ko‘rsatdi (Rakhimov & Ismailova,
2023). Interaktiv xaritalar
platformalari: O‘zbekistonning ayrim
hududlarida GAT asosida interaktiv
xaritalar ishlab chiqildi, bu esa real
vaqt rejimida ma’lumotlarni
yangilash va fermer xo‘jaliklariga
tezkor maslahatlar berish imkonini
berdi. Ushbu platformalar xalqaro
tajribaga asoslangan holda mahalliy
sharoitlarga moslashtirildi (ESRI,
2022).

‘‘‘‘‘‘‘‘

VETISHTIRILGAN QISHLOQ XO'JALIGL
MAHSULOTLARINING XO'JALIK
TOIFALARI BO'YICHA TAQSIMLANISII
(foicda, 2019.y. 01.01)
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YETISHTIRILGAN QISHLOQ XO‘JALIGI MAHSULOTLARINING TARKIBI

QISHLOQ XO'JALIGI MAUSULOTLARINI YETISHTIRISH
(amaldagi narslarda, mird. so°m, harcha toifadagi xujaliklarda)
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2-rasm. Yetishtirilgan qishloq xo ‘jaligi mahsulotlarining tarkibi xaritasi
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Xalqaro miqyosda Zhang et al.
(2022) tomonidan chop etilgan
Precision agriculture: The role of
geospatial technologies magqolasi
gishlog xo‘jaligi kartografiyasida
mashinaviy o‘qitish va sun’iy
yo‘ldosh tasvirlarining qo‘llanilishi
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bo‘yicha muhim nazariy asoslarni
taqdim etadi. Ushbu ish O‘zbekiston
tadqiqotchilari uchun zamonaviy
usullarni  mabhalliy = sharoitlarga
moslashtirishda yo‘l-yo‘riq bo‘lib
xizmat qiladi.

1-jadval

O<zbekistonda gishloq xo‘jaligi kartografiyasi: mohiyati va zamonaviy

tendensiyalari tahlili

Bo‘lim Tavsif
Mohiyati Qishlog xo jaligi faoliyatini xaritalash orqali agrar
resurslar, yerlar, ishlab chigarish jarayonlari va
hududiy ixtisoslashuvni aks ettirish.
Asosty obyektlar Ekin maydonlari, sug ‘oriladigan yerlar, chorvachilik

zonalari, yer fondi, infratuzilma ob 'yektlari.

Metodik asoslar

Mavzuli xaritalar tuzish, statistik ma 'lumotlar asosida
kartografik modellashtirish, hududiy tahlil.

Zamonaviy
texnologiyalar

GAT, masofaviy zondlash, sun’iy yo ‘ldosh tasvirlari,
dron orqali monitoring.

Yaratuvchi vositalar

ArcGIS, QGIS, ERDAS Imagine, Google Earth Engine,
dronlar va mobil kartografik qurilmalar.

Qo ‘llanish sohalari

Yer resurslarini boshqarish, melioratsiya, agrotahlil,

qishloq xo jaligi infratuzilmasini rejalashtirish.

Muammolar Malakali kadrlar yetishmasligi, texnik bazaning
zaifligi, ragamli ma ’lumotlar yetishmasligi.

Kelajak Raqgamli atlaslar yaratish, sun’iy intellekt asosida

tendensiyalari tahlil, real vaqt rejimida monitoring tizimlari.

Oc‘zbekistonda qishloq xo‘jaligi
kartografiyasi bo‘yicha ishlab
chiqgilgan xaritalar va atlaslar gishloq
xo‘jaligi resurslarini boshqarish va
ilmiy tadqiqotlarda muhim
ahamiyatga ega.

O‘zbekistonda qishloq xo‘jaligi
kartografiyasi bo‘yicha erishilgan
natijalar tuproq, suv va ekin
resurslarini samarali boshqarishda
muhim ahamiyatga ega. Tuproq
sho‘rlanishi, ekinlar holati va suv
resurslari xaritalari gishloq xo‘jaligi
siyosatini  shakllantirishda asosiy
vosita sifatida xizmat qilmoqda.
Abdullaev (2020), Tursunov (2022)
va Rakhimov va Ismailova (2023)
kabi  tadqiqotchilarning  ishlari

mahalliy sharoitlarda
kartografiyaning nazariy va amaliy
asoslarini mustahkamladi.
Oc<zbekiston tuproq xaritalari atlasi va
Farg‘ona  vodiysi agroekologik
xaritalari kabi nashrlar esa ushbu
sohada erishilgan eng muhim
yutuqglardan  biridir. Kelgusida
zamonaviy texnologiyalarni kengroq
joriy etish orqgali bu sohada yanada
yugori natijalarga erishish mumkin.

Muhokama

Oc‘zbekistonda qishloq xo‘jaligi
kartografiyasi sohasi ilmiy va amaliy
jihatdan muhim yutuqlarga erishgan
bo‘lsa-da, bu sohada faoliyat
yuritayotgan olimlar, kartograflar,
geograflar va iqtisodchilarning fikriga
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ko‘ra, bir gator muammolar va
kelajakdagi imkoniyatlar muhokama
qilinmoqda. @ Ushbu  muhokama
gishlog xo‘jaligi kartografiyasining
mahalliy sharoitlarda rivojlanish
yo‘nalishlarini va undagi
ishtirokchilarning rolini yoritishga
garatilgan.

O‘zbekistonlik  olimlar  va
kartograflar gishloq x0‘jaligi
kartografiyasini rivojlantirishda
muhim rol o‘ynaydi. Masalan,
Abdullaev (2020) o‘z tadqiqotlarida
GAT asosida tuproq va ekin
xaritalarini ishlab chiqish bo‘yicha
keng ko‘lamli ishlar olib bordi. Uning
ishlarida Farg‘ona  vodiysidagi
agroekologik xaritalar misolida GAT
vositalarining samaradorligi
isbotlangan. Shu  bilan  birga,
Tursunov (2022) Sirdaryo viloyatida
tuproq  sho‘rlanishi  xaritalarini
yaratishda masofaviy zondlash va
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GAT  usullarini  integratsiyalash
bo‘yicha muhim natijalarga erishdi.
Kartograflar =~ tomonidan  ishlab
chigilgan ushbu xaritalar nafaqat
ilmiy tadqiqotlar, balki amaliy qishloq
xo‘jaligi rejalashtirish uchun ham
muhim ahamiyatga ega.

Biroq, kartograflar tomonidan
ta’kidlanadigan asosiy
muammolardan biri bu zamonaviy
texnologiyalarni keng miqyosda joriy
etishdagi cheklovlardir. Rakhimov va
Ismailova (2023) o‘z ishlarida
masofaviy zondlash texnologiyalarini

qgo‘llashda infratuzilma, malakali
mutaxassislar ~ yetishmasligi  va
moliyaviy resurslarning

cheklanganligini alohida ta’kidlaydi.
Ushbu muammolar sun’iy yo‘ldosh
tasvirlari va dronlardan foydalanishni
kengaytirishga to‘sqinlik qilmoqda,
bu esa xaritalarning aniqligi va
foydaliligini cheklamoqda.
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[Qishloq xo‘jaligi kartografiyasi]

1. Mohiyati
Xaritalash orqgali agrar resurslar va hududiy ixtisoslashuvni aks ettirish.

2. Asosiy obyektlar
Ekin maydonlari, sug‘oriladigan yerlar, chorvachilik zonalari, infratuzilma.

3. Metodik asoslar
Tematik xaritalar, statistik tahlil, hududiy modellashtirish.

4. Zamonaviy texnologiyalar

GIS,

masofaviy zondlash, sun’iy yo‘ldosh tasvirlari, dron monitoringi.

5. Yaratuvchi vositalar
ArcGlIS, QGIS, ERDAS Imagine, mobil qurilmalar.

6. Qo‘llanish sohalari
Yer boshgaruvi, melioratsiya, agrotahlil, infratuzilma rejalashtirish.

7. Muammolar
Kadrlar yetishmasligi, texnik baza zaifligi, ragamli ma’'lumot tanqisligi.

8. Kelajak tendensiyalari
Ragamli atlaslar, sun’iy intellekt, real vagqt monitoring tizimlari.

1-rasm. Qishloq xojaligi kartografiyasi mohiyatini ifodalovchi grafika

Geograflarning yondashuvi.
Geograflar qishloq x0‘jaligi
kartografiyasini landshaft tahlili va
agroekologik omillarni xaritaga olish
nuqtai  nazaridan  o‘rganadilar.
O‘zbekistonda geografiya sohasidagi
tadqiqotchilar, xususan, O‘zbekiston
Milliy  universiteti ~va  Fanlar
akademiyasi mutaxassislari, iqlim
o‘zgarishi ~va  suv  resurslari
tagsimotining  qishloq  xo‘jaligi
landshaftlariga ta’sirini  xaritaga
olishga katta e’tibor garatmoqda.
Masalan, Xorazm viloyatida sug‘orish
tarmoqlari xaritalarini ishlab
chigishda geografik tahlillar muhim
rol o‘ynadi. Geograflarning fikricha,
iglim o‘zgarishi sharoitida qishloq
xo‘jaligi kartografiyasi suv tejamkor

texnologiyalarni  joriy etish va
ekologik barqarorlikni ta’minlashda
muhim vosita bo‘lib xizmat qilishi
mumkin.

Biroq, geografik tadqiqotlarda
ma’lumotlarning bir xilligi va sifati
masalasi dolzarb bo‘lib golmoqda.
Xalgaro tajribada (Zhang et al., 2022)
real vaqt rejimida yuqori aniqlikdagi
ma’lumotlarni yig‘ish va tahlil qilish
keng tarqalgan bo‘lsa, O‘zbekistonda
bu jarayon infratuzilma cheklovlari
tufayli sekin kechmoqda. Geograflar
ushbu muammoni hal qilish uchun
xalgaro hamkorlikni kengaytirish va

mahalliy ma’lumot bazalarini
modernizatsiya qilishni taklif
gilmoqda.

Igtisodchilarning nuqtai

nazari. Iqtisodchilar qishloq xo<jaligi
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kartografiyasini igtisodiy
samaradorlik va resurslardan oqilona
foydalanish nuqtai nazaridan
baholaydi. Oc<zbekistonda qishloq
xo‘jaligi  iqtisodiyotning  asosiy
tarmogqlaridan biri bo‘lib, xaritaga
olish texnologiyalari fermer
xo‘jaliklari va davlat organlari uchun
xarajatlarni optimallashtirish
imkonini beradi. Masalan, aniq
dehqonchilik  usullari  (precision
agriculture) asosida ishlab chiqilgan
xaritalar resurslardan (suv, o‘g‘it,
urug‘) samarali foydalanish orqali
hosildorlikni  oshirishi ~mumkin.
Iqtisodchilarning ta’kidlashicha,
Farg‘ona va Andijon viloyatlarida
NDVI asosidagi xaritalar yordamida
paxta va g‘alla hosildorligini bashorat
qilish fermerlarning daromadini 10-
15% ga oshirish imkonini berdi.
Biroq, iqtisodchilar zamonaviy
kartografiya texnologiyalarini joriy
etishning yuqori boshlang‘ich
xarajatlarini muhim to‘siq sifatida
ko‘radi. Kichik va o‘rta fermer
xo‘jaliklari uchun sun’iy yo‘ldosh
tasvirlari, dronlar yoki GAT dasturiy
ta’minotlaridan foydalanish
moliyaviy jihatdan qiyin kechmoqda.
Igtisodchilar ushbu muammoni hal
qilish uchun davlat subsidiyalari,
xalgaro grantlar va xususiy sektor
bilan hamkorlikni taklif qilmoqda.

Kelajakdagi istigbolli
yo‘nalishlar

Olimlar, kartograflar,
geograflar ~va  iqtisodchilarning

umumiy fikriga ko‘ra, O‘zbekistonda
qishloq xo‘jaligi kartografiyasining
kelajakdagi  rivojlanishi  quyidagi
yo‘nalishlarda davom etadi:
Zamonaviy texnologiyalarni
kengaytirish. Sun’iy yo‘ldosh
tasvirlari, dronlar va mashinaviy
o‘qitish  algoritmlarini  qo‘llashni
kengaytirish orqali xaritalarning
aniqligi va foydaliligini oshirish
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mumkin. Xalqaro tajribada (Li et al.,
2021) bu usullar keng qo‘llanilmoqda
va Oc‘zbekistonda ham shunga
o‘xshash yondashuvlarni joriy etish
zarur.

Malakali kadrlar tayyorlash.
Kartografiya va GAT bo‘yicha
mutaxassislar sonini ko‘paytirish
uchun mabhalliy universitetlarda
maxsus o‘quv dasturlarini
kengaytirish lozim. Bu masalada
xalqaro tajriba, masalan, ESRI
platformasining ta’lim dasturlari
(ESRI, 2022), muhim yo‘l-yo‘riq
bo‘la oladi.

Xalgaro  hamkorlik. FAO,
Dunyo banki va boshqa xalgaro
tashkilotlar ~ bilan = hamkorlikni
kengaytirish orqgali moliyaviy va
texnik resurslarni jalb qilish mumkin.
Bu, ayniqsa, interaktiv xaritalar va
real vaqt rejimida ma’lumotlar
tahlilini  rivojlantirishda  muhim
ahamiyatga ega.

Mahalliy ehtiyojlarga
moslashtirish.  Qishloq  xo‘jaligi
kartografiyasi mahalliy fermerlar va
dehqonchilik jamoalarining
ehtiyojlariga mos ravishda ishlab
chiqilishi kerak. Bu jarayonda
igtisodchilarning xarajatlarni
optimallashtirish bo‘yicha takliflari
muhim rol o‘ynaydi.

Oc‘zbekistonda qishloq xo‘jaligi
kartografiyasi  sohasida  olimlar,
kartograflar, geograflar va
igtisodchilarning hamkorligi muhim
natijalarga olib  keldi. Tuproq
sho‘rlanishi, ekinlar holati va suv
resurslari xaritalari qishloq xo‘jaligi
samaradorligini oshirishda muhim
vosita bo‘lib xizmat qilmoqgda. Biroq,
infratuzilma cheklovlari, moliyaviy
muammolar va malakali kadrlar
yetishmasligi sohaning to‘liq
salohiyatidan foydalanishga
to‘sqinlik  qilmoqgda.  Kelgusida
zamonaviy texnologiyalarni joriy
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etish, xalgaro hamkorlikni
kengaytirish va mahalliy ehtiyojlarga
moslashtirilgan  yechimlar orqali
ushbu sohada yanada  yuqori
natijalarga erishish mumkin.

So‘nggi yillarda O‘zbekistonda
qgishlog  xo‘jaligi  kartografiyasi
zamonaviy texnologiyalar va global
tendensiyalar ta’sirida jadal
rivojlanmoqda. Quyida asosiy
rivojlanish yo‘nalishlari va
tendensiyalar keltiriladi:

Masofaviy zondlash va sun’iy
yo ldosh tasvirlarining kengayishi.
Sentinel-2, Landsat va boshqa sun’iy
yo‘ldosh platformalaridan olingan
yuqori aniqlikdagi tasvirlar tuproq
holati, ekinlar salomatligi va suv
resurslarini monitoring qilishda keng
go‘llanilmoqda. Normalized
Difference Vegetation Index (NDVI)
kabi spektral indekslar hosildorlikni
bashorat qilish va agroekologik
tahlillarda muhim vosita sifatida
ishlatilmoqda (Zhang et al., 2022).
O‘zbekistonda, masalan, Farg‘ona va
Xorazm viloyatlarida tuproq
sho‘rlanishi va ekinlar holatini
xaritaga olishda ushbu texnologiyalar
muvaffaqiyatli sinovdan o‘tkazilgan.

Dron texnologiyalarining joriy
etilishi. Dronlardan olingan yuqori

aniqlikdagi tasvirlar kichik
hududlarda  aniq = dehqonchilik
(precision agriculture)ni
rivojlantirishda go‘llanilmoqda.
Toshkent viloyatidagi tajriba
loyihalarida  dronlar  yordamida
ekinlarning kasallik va

zararkunandalarga chalinish darajasi
aniglanib, fermer xo‘jaliklariga tezkor
choralar ko‘rish imkoniyati yaratildi.
Bu texnologiya xarajatlarni
kamaytirish va hosildorlikni
oshirishda  samarali  ekanligini
isbotlamoqda.

Mashinaviy o ‘qitish va sun’iy
intellekt. Mashinaviy o‘qitish
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algoritmlari, xususan, Random Forest
va neyron tarmoqlar, tuproq turlari,
ekin hosildorligi va iglim
o‘zgarishlarini  bashorat qilishda
go‘llanilmoqda. Xalgaro tajribada bu
usullar keng tarqalgan bo‘lsa (Li et al.,
2021), Oc‘zbekistonda bu yo‘nalish
dastlabki bosqgichda bo‘lib, asosan
ilmiy-tadqiqot institutlari tomonidan
sinovdan o‘tkazilmoqda. Masalan,
O‘zbekiston Milliy universitetida
sun’iy intellekt yordamida tuproq
namligi xaritalarini ishlab chiqish
bo‘yicha tajribalar olib borilmoqda.

Geografik axborot tizimlari
(GAT) wva interaktiv xaritalar.
ArcGIS, QGIS va boshqa GAT
platformalari yordamida interaktiv va
dinamik xaritalar yaratilmoqda. Bu
xaritalar real @ vaqt  rejimida
ma’lumotlarni yangilash va fermerlar,
tadqiqotchilar hamda davlat organlari
uchun qulay interfeys taqdim etish
imkonini beradi (ESRI, 2022).
O‘zbekistonda GAT asosidagi
xaritalar ~ Sirdaryo va  Andijon
viloyatlarida suv resurslari va tuproq
unumdorligini boshqarishda
go‘llanilmoqda (Tursunov, 2022).

Suv resurslarini boshqarish va
iglim o ‘zgarishiga moslashish. Suv
tanqisligi Markaziy Osiyo, xususan,
O<zbekiston uchun dolzarb muammo
sifatida qolmoqda (UNDP, 2021).
Qishloq xofjaligi kartografiyasi suv
resurslarini samarali taqsimlash va
iglim o‘zgarishi ta’sirini
yumshatishda muhim rol o‘ynaydi.
Amudaryo va Sirdaryo havzalarida
sug‘orish tarmoglari va suv omborlari
xaritalari ishlab chiqilib, suv tejamkor
texnologiyalarni joriy etishga xizmat
gilmoqda.

Geoportallar qishloq xo‘jaligi
kartografiyasida ma’lumotlarni
yigish, saqlash, tahlil qilish va
tarqatishda muhim platforma sifatida
xizmat qiladi. O‘zbekistonda
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geoportallarning rivojlanishi  hali
dastlabki bosqichda bo‘lsa-da, bir
gator muhim loyihalar amalga
oshirilmoqgda: hususan, O‘zbekiston
Respublikasi Davlat kadastr agentligi
geoportali ushbu portal yer resurslari,
tuproq turlari va qishloq xo‘jaligi
hududlari haqidagi ma’lumotlarni o‘z
ichiga oladi. Portal orqali fermerlar va
tadqiqotchilar tuproq unumdorligi,
sho‘rlanish ~ darajasi va  yer
foydalanilishi bo‘yicha xaritalarga
kirish imkoniyatiga ega (Abdullaev,
2020). Biroq, portalning interaktivligi
va ma’lumotlarning real vaqt rejimida

yangilanishi jihatidan yaxshilash
talab etiladi.

O‘zbekiston
Gidrometeorologiya xizmatining
iglim va suv resurslari portali bu
portal iqlim sharoitlari, yog‘in

miqdori va suv resurslari tagsimoti
haqidagi ma’lumotlarni taqdim etadi.
Qishloq xo‘jaligi kartografiyasi uchun
muhim  bo‘lgan suv  resurslari
xaritalari ushbu portal orqali
yangilanmoqda (ESRI, 2022). Portal
suv tejamkor sug‘orish tizimlarini
rejalashtirishda davlat organlari va
fermerlar uchun qulay vosita sifatida
xizmat gilmoqda.

FAO va Dboshga xalqaro
tashkilotlarning geoportallari
Birlashgan Millatlar Tashkilotining
Ozig-ovqat va qishloq xo‘jaligi

tashkiloti (FAO) Oc¢zbekiston bilan
hamkorlikda qishloq xo‘jaligi va
o‘rmon fondi yerlarini xaritaga olish
bo‘yicha geoportallar yaratmoqda.

Ushbu portallar organik ishlab
chigarish  hududlari va iqlim
o‘zgarishiga moslashish

strategiyalarini qo‘llab-quvvatlashga
xizmat qgiladi (Standart.uz, 2020).
Mabhalliy ilmiy-tadqgiqot
institutlarining platformalari
O‘zbekiston Milliy universiteti va
Toshkent irrigatsiya va qishloq
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xo‘jaligini mexanizatsiyalash
muhandislari instituti kabi
muassasalar o‘zlarining tabiiy va
ijtimoiy-iqtisodiy kartografiyaga oid
bo‘lgan ichki geoportallarini ishlab
chigmoqdalar (R.Oymatov,
A.Mo‘minov, S.Uvrayimov). Undan
tashqari, boshqa turdagi portallar
tuproq, ekin va suv resurslari bo‘yicha
tajriba ma’lumotlarini saqlash va
tahlil  qilish  uchun ishlatilab
chigilmoqda.

Oc‘zbekistonda qishloq xo‘jaligi
kartografiyasi masofaviy zondlash,
dron texnologiyalari, sun’iy intellekt
va GAT kabi zamonaviy vositalar
asosida rivojlanmoqda. Geoportallar
tuproq, suv va ekin resurslarini
boshqgarishda muhim platforma
sifatida xizmat qilmogda, ammo
infratuzilma va moliyaviy cheklovlar
sohaning to‘liq salohiyatidan
foydalanishga to‘sqinlik qilmoqda.
Kelgusida xalgaro hamkorlik, ta’lim
va texnologik innovatsiyalar orqali
gishlog  xo‘jaligi  kartografiyasi
O‘zbekistonning bargaror rivojlanish
strategiyalarida muhim rol o‘ynashi
mumKkin.

Xulosa

Oc‘zbekistonda qishloq xo‘jaligi
kartografiyasi  qishloq  xo‘jaligi
resurslarini  samarali boshgqarish,
tuproq va suv resurslarini monitoring
qilish hamda barqaror rivojlanishni
ta’minlashda muhim vosita sifatida
xizmat qilmogda. So‘nggi yillarda
masofaviy zondlash, sun’iy yo‘ldosh
tasvirlari, dron texnologiyalari, GAT
va  mashinaviy  o‘qitish  kabi
zamonaviy usullar qo‘llanilishi tufayli
ushbu soha sezilarli yutuqlarga
erishdi. Farg‘ona, Xorazm va Sirdaryo
viloyatlarida tuproq sho‘rlanishi,
ekinlar holati va suv resurslari
bo‘yicha yuqori aniqlikdagi xaritalar
ishlab  chiqildi, bu esa aniq
dehqonchilik va suv tejamkor
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texnologiyalarni joriy etishga xizmat
qildi.

Biroq, sohada bir qator
muammolar mavjud: infratuzilma
cheklovlari, moliyaviy resurslarning

yetishmasligi, malakali
mutaxassislarning kamligi va
zamonaviy texnologiyalarni Kkeng

miqyosda qo‘llashda qiyinchiliklar.

Ushbu to‘siglarni bartaraf etish
uchun xalgaro hamkorlikni
kengaytirish, ta’lim  dasturlarini
rivojlantirish va mabhalliy

geoportallarni modernizatsiya qilish
zarur.

Kelajakda qishloq xo‘jaligi
kartografiyasi O‘zbekistonning iqlim
o‘zgarishi sharoitida bargaror
rivojlanish strategiyalarini qo‘llab-
quvvatlash, organik ishlab chigarishni
kengaytirish va igtisodiy
samaradorlikni oshirishda muhim rol
o‘ynaydi. Zamonaviy texnologiyalarni
mahalliy ehtiyojlarga moslashtirish va
davlat-xususiy sektor hamkorligini
mustahkamlash orqali ushbu soha
mamlakat qishloq xo‘jaligi
iqtisodiyotidagi o‘z  ahamiyatini
yanada oshirishi mumkin (ESRI,
2022; Zhang et al., 2022).
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AGROLANDSHAFTLAR TO G RISIDAGI NAZARIY
TASAVVURLARNING RIVOJLANISHI

S.I. Abdullayev — Qarshi davlat universiteti dotsenti

Mazkur
agrolandshaft
ilmiy-nazariy

Annotatsiya:
magqgolada
tushunchasining
asoslari, uning shakllanishi va
rivojlanishi tahlil gilingan.
Agrolandshaftlarga oid nazariy
garashlarning tarixiy evolyutsiyasi,
ularning ekologik, ijtimoiy-igtisodiy
va agrar tizimlar bilan o%aro
bogligligi korib chiqilgan. Turli
davrlarda olimlar tomonidan ilgari
surilgan yondashuvlar solishtirilib,
zamonaviy landshaftshunoslik va
agroekologiya fanlari kontekstida
agrolandshaft tushunchasining
ahamiyati ochib berilgan.

Kalit so‘zlar: gishloq xo “jalik

landshatfft, agrolandshatft,
agroekosistema, agrlandshaft
konsepsiyasi,
agrolandshaftshunoslik.
AHHOmauyua: B cmamve
aHaausupyromes HAay4Ho-

meopemuueckue OCHO8bl KOHUenyuu
azpoaandwagma, eé cmaHos.eHue u

passumue. Paccmampusaemcs
ucmopuueckas agoaYua
meopemuueckux 83218008  Ha
azpoaanowagmol, ux 83auMoCes3b C
aK0N02UHeCKUMU, COYUAaNbHO-
AKOHOMUHECKUMU U  A2PapHbIMU
cucmemamu. CpasHusaromces
nooxodbl YUEHbLIX PA3HLIX INOX,

packpvleaemcs 3HaveHue KoHuenuuu
azpoarandowagma 8 KOHmMeKcme
cospemMeHHOo20 naHowagmogedeHUs
U a2poaKo.102ull.

Karoueswvte
azpoaarHdwagm,
azpoaxocucmema,
azpoaaHowagma,
azpoaaHowagmosederue.

Abstract: This article
analyzes the scientific and theoretical
foundations of the concept of
agrolandscape, its formation and
development. The historical
evolution of theoretical views on
agrolandscapes, their interrelation
with ecological, socio-economic and
agrarian systems are considered.
The approaches put forward by
scientists in different periods are
compared, and the significance of the
concept of agrolandscape in the
context of modern landscape science
and agroecology is revealed.

caosa:
azpoaarHdwagm,
KoHUuenuyus

Keywords: agricultural
landscape, agrolandscape,
agroecosystem, agrolandscape
concept, agrolandscape science.

Kirish. Agrolandshaft
to " g'risidagi ta’limotning shakllanishi
asosida dastavval

V.V.Dokuchayevning ishlari turadi.
Dokuchayev davridan buyon gishloq

216



xo0 jalik landshaftlariga katta e’tibor
garatilgan. XIX asrning oxirlaridayoq
V.V.Dokuchayev madaniy qishloq
xo jalik landshaftlari to g risida
ta’limot asoslarini yaratishda qishloq
xo jalik yerlarida ekinzor, o’tloq,
o rmonning nisbiy maydonlarini va
suv miqdorini belgilaydigan me’yorlar
albatta mahalliy iqlim, grunt va
tuproq  sharoitlari, = shuningdek
ustuvor qishloq xo“jalik ekinlari
sajiyasiga mos bo lishi lozimligini
ta’kidlagan edi.

V.V.Dokuchayev g’ oyalarini
rivojlantirgan L.S.Berg 0 tgan
asrning boshida geografiya oldiga
landshaftlarni, shu jumladan gishloq
xo0 ‘jalik landshaftlarini o rganish va
tasvirlash vazifasini qo'ygan edi. U
gishlog  xo“jaligini ko tarishda
dastavval geografik vaziyatni, ishlov
berilayotgan geografik landshaftni
e’tiborga olish lozimligini ta’kidlaydi.
Uning fikricha “geografik landshaftlar
to'g risidagi  bilimlarsiz  qishloq
xo0 jaligini yuksaltirishni tasavvur
tasavvur qilib bo "Imaydi. Landshaft —
bu faqgat tabiiy — hududdiy kompleks
emas, balki uni ishg "ol etgan sotsium
hamdir” [1].

L.G.Ramenskiy (1938)
N.A.Solnsev (1949), va D.L. Armand

(1982), asarlarida ham qishloq
x0jaligi muammolarini kompleks
tabiiy-tarixiy = tadqiqotlar asosida

yechishga doir ko " psatmalar mavjud.
Bu tadqiqotchilarning ishlarida
qishloq xo“jalik yerlarini baholash
kompleks landshaft sajiyasiga ega
bo'ladi. Kompleks, geosistemali
yondashuv bu xildagi tadqiqotlarning
asosiy xususiyatidir. Bu tadqiqotlarda
qishloqg xo“jalik yerlari o zining
tuzilmasi va faoliyatiga ko ra tabiiy
landshaftlardagi kabi = murakkab
geoekologik  hosilalardan  iborat.
Ularning ishlari qishloq xo “jalik
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yerlarini kompleks o rganishning
ilmiy-metodik asos bo ‘lib qoldi.
Landshaftlarni va
agrolandshaftlarni  tashkil etish
(tuzish, konstruksiya qilish), ularning

strukturasini va ekologik xavfsiz
faoliyatini optimallashtirish
masalalari  bilan Solnsev H.A,,
K.V.Zvorikin, B.I.Kochurov,
A.M.Ryabchikov, L.I.Kurakova,
Ye.V.Milanova, E.P.Romanova,
V.N.Solnsev, F.N.Milkov, V.A.

Nikolayev K.N.Dyakonov, Mamay I.1.,
Isachenko va boshqa geograf
olimlarining xizmati katta. Geograflar
bilan bir gatorda, A.G., Kireycheva
JI.B., Parfenova H.H., Maslov B.S.,

Kiryushin V.I., Golovanov A.lL,
Suxarev Y.I. kabi ko'plav qishloq
xo‘jaligi fanlarining olimlarining
xizmati katta. O "zbekistonda
agrolandshaftlarni tadqiq qilishda
A.A.Abudulqosimov, A.A.Rafiqov,
U.Vahobov, R.Y.Holiqov,
A.Rahmatullayev, M.M.Tog ayev,
K.M.Boymirzayev, Sh.Dusanova,
M.G.Nazarov, H.I.Mugimova va

boshqa olimlar faol shug ullanishgan
va shug ullanishmoqda.

Materiallar va metodlar.
Agrolandshaftlar to g risidagi
ta’limotga doir nazariy materiallar
tahlil qilindi.

Natijalar va muhokamlar.
Landshaftning rivojlanishi va
o zgarishiga makon va zamonda
insonning xo ‘jalik faoliyati ta’sir
ko "rsatadi. Insonning qishloq
xo0 jalik faoliyati tabiiy landshaftga
eng  katta  ta’sir ko rsatadi.
Insoniyatning tarixiy taraqqiyoti
davomida qishloq xo ‘jalik ishlab
chiqarishi sifat jihatidan ham, son
jihatidan ham rivojlangan holda,
uning tabily landshaftlarga ta’siri
chuqurlashgan. Buning natijasida
xilma-xil qishloq xo jalik
landshaftlari vujudga kelgan.
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Yu.G.Ivanovning fikricha,
qgishlog landshafti deb qishloq
xo jalik faoliyati magsadlari uchun
va ta’siri ostida shakllanadigan va
faoliyatda bo’ladigan, aniqrog’i
muayyan bir qishloq xo “jaligi
mahsuloti olish uchun
foydalaniladigan, mos landshaft
differensiyasining hududiy
uyushuviga ega bo'lgan tabiiy
landshaft  tushuniladi.  Qishloq
xo0 ‘jalik landshaftlari odatda boshqa
ishlab  chiqarish  landshaftlariga
nisbatan oddiyroq infratuzilmaga,
axborot va transport aloqasiga,
kommunal xo ‘jaligiga ega. Qishloq
xo jaligida  yerdan  foydalanish
jarayonida tabiiy landshaftlarning
tuzilmasida bir komponentli va ko p

komponentli  o'zgarishlar  sodir
bo'ladi. Pirovardida bu o zgarishlar
antropogen qishloq x0 “jalik
landshaftlarining muayyan
turplarining  shakllanishiga  olib
keladi. Qishloq xo‘jalik ishlab
chiqarish magqsadlarida

foydalaniladigan, uning ta’siri ostida
shakllanadigan va mavjud bo "ladigan
bunday  tabiiy-ishlab  chiqarish
obyektlari qishloq xo jalik
landshaftlarini tashkil etadi.
F.N.Milkovning fikricha, qishloq
xo ‘jalik landshaftlarining o ziga
xosligi ularning qisqa muddatli, inson
tomonidan  tartibga  solinadigan
komplekslarga mansubligi  bilan
bog'lig. Dehqonchilikda foydalanish

jarayonida  landshaft = batamom
o zgartirilmaydi, gisman
o zgartiriladi. Shu sababli

agrolandshaftlar antropogen ta’sirda

o zgartirilgan tabiiy-antropogen
landshaft sifatida qaralishilozim. F.N.
Milkov va  boshqa ko pgina
geograflarning  fikricha, qishloq

x0 jalik landshaftlari bir turi bo lib,
ularning asosiy xususiyati antropogen
landshaftlarning qisqa muddatli,
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inson tomonidan boshqariladigan
xiliga mansubligidir [4].

M.I. Lopirev “Yer yuzasining
odatda tabiiy chegaralarga ega
bo’lgan, o’zari ta’sirdagi tabait
kompoentlari va yagona ekologik
sistema Dbelgilariga ega bo’lgan
dehqonchilik tizimi elememntlarining
komplekslaridan  iborat  bo’'lgan
gismini (uchastok) gqishloq xo “jalik
landshafti deb ataydi [3].

Xo “jalikda foydalanish
davomida insonning ko "p yillik ta’siri
tufayli vujudga kelgan
agrolandshaftlar bir biridan
mikrolandshaft xususiyatlari,
ekologiyasi va o0'z-o'zini tartibga
solish darajasiga ko'ra farq qiladi.
Qishloq xo‘jalik landshaftlari Yer
yuzasida deyarli barcha landshaft
zonalarida har ganday tabiiy
landshaftni o“zgartirish yo'li bilan

yaratiladi.

Qishloqg xo'jalik landshafti
to g risidagi tasavvurlarning
shakllanishi tabiyot-geografiya va
gishlog  xo‘jaligi  bilan  birga
rivojlanadigan agronomiya

(agrotexnika, agrokimyo, agrofizika
va b.) fanlarining tarkib topishi bilan
bogliq. V.A. Nikolayev
agrolandshaftlar deb ataydi. Uning
fikricha, tabiiy hududiy kompleksni
va qishloq xo “jalik ishlab chiqarishini
o'z ichiga oladigan agrolandshaft
sistemalari — nafagat tabiiy, balki
yerlarning tabiiy-ishlab chiqarish
xillari hamdir [5]. Hozirgi paytda
qgishloqg xo’jalik ishlab chiqarish
magsadlarida foydalaniladigan, uning
ta’sirida shakllanadigan va mavjud

bo ladigan qishloq xo0 jalik
landshaftlari uchun geografik
adabiyotlarda, qishloq xo jaligiga,

Yer qurilishiga, tabiat muhofazasiga
doir ishlarda “agrolandshaft” termini
ko "proq qo "llaniladi.
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Qishloq xo “jalik landshaftlari —
bu qishlog xo’jalik  dalalari
(sugoriladigan va sug " orilmaydigan)
dalalar, polizlar, bog "lar va hayvonlar
uchun turli yaylovlar. Geografik
tasavvurlarning hozirgi bosqichida
agrolandshaft antropogen landshaft
yoki tabiiy-ishlab chigarish
(geotexnik) sistema sifatida qaraladi.

Agrolandshaftlar antropogen
landshaftlarning eng qadimiy va ko " p
tarqalgan xilidir. Qishloq
x0 jaligining vujudga kelishi bundan
qariyb 12 ming yil ilgari vujudga
kelgan ishlab chiqaruvchi xo “jalikni
va tamadunning keyingi
rivojlanishiga sabab bo“lgan ishlab
chiqarish  vositalaridagi  “neolit
inqilobi” bilan bog "liq. Neolit ingilobi
insoniyatning ovchilar va
yig “uvchilarning primitiv
igtisodiyotidan =~ dehqonchilik va
chorvachilikka asoslangan qishloq
x0 jaligiga o "tilgan.

Agrolandshaftlar dalalar,
pichanzorlar, o tloglar, qishloq aholi
manzilgohlari, qishloq xo “jalik ishlab
chiqarish obyektlari (turli fermalar,
qishloq xo “jalik mahsulotlarini qayta
ishlash bo "yicha zavod va sexlar)ning
mavjudligi bilan ifodalanadi.
Dehqonchilikda agrolandshaftlar
inson tomonidan yaratilgan
biogeosenozlardan (ekinzorlar,
boglar, uzumzorlar, choy va rezavor
mevali  plantatsiyalar, = bog lar-
polizlar va b.) iborat. Chorvachilikda
agrolandsftlar yaylov va ferma
biogeosenozlaridan -  yaylovlar
(tabiiy va sun'iy), pichanzorlar va
fermalardan (imoratlar va atrofdagi
hududiy, mol boqgiladigan yaylovlar,
chigindilardan foydalanish zonalari
va b.). Agrolandshaftga qishloq
landshafti (aholi manzilgohlarining
qurilishlari ~ va  tomorqalarning
majmualari) ham mos tushadi.
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Agrolandshaftlar aholi
manzilgohlari va  fermalarning
maydonlarini ham go “shib

hisoblaganda sayyoramiz qurugqlik
yuzasining 38%iga yaqin maydonini
band qiladi. Shundan 12%ini
dehqonchilik maydonlari, 25%ini esa
yaylovlar tashkil etadi (FAO, 2010).

Agrolandshaftlarni tadqiq
qilish ko pgina (landshaftshunoslik,
ekologiya, tuprogshunoslik,
geobotanika, qgishlog  xo“jalik,
agromeliorativ va b.) fanlarning
mutaxassislari  shug ullanadi va,
tabiiyki, ularning tadqiqotlari turli
maqsadlarda  amalga  oshiriladi.
Geograflarni tabiiy obyekt sifatidagi
landshaftning inson faoliyati ta’siri
ostida faoliyat ko "rsatishi qizigtiradi.
Qishlog xo‘jalik va unga yaqin
fanlarning olimlari qishloq xo “jalik
yerlarining  mahsuldorligini  va
ekologik  barqarorligini  oshirish
magsadida tabiiy landshaftni
meliorasiya  qilingan  lanshaftga
o zgartirishning imkoniyatlarini
tadqiq qiladilar.

Hozirgi paytda adabiyotlarda
agrolandshaft va wuning hududiy
kattaligi to g risida turli tasavvurlar
mavjud. Geograflarning ko pchiligi
agrolandshaft deb, Yer yuzasining
tabiiy chegaralangan, o zaro bog liq
tabiiy komponentlarning,
dehqonchilik va yer qurilishi
tizimlarining elementlaridan tashkil
topgan qismi tushuniladi. Ayrim
tadqiqotchilarning fikricha,
agrolandshaft - tabiiy antropogen
resurs  tayyorlovchi  geosistema
bo "lib, tabiiy komponentlar va inson
ta’siri vositalarining bir-biri bilan
tizimli alogada bo'lgan yaxlitlikdan
iborat.

Agrolandshaftga olimlar
tomonidan turlicha ta’riflar berilsada,
ularning mohiyati bir xil.

Agrolandshaftlarni tadqiq qilish bilan
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shug "ullanadigan fanlarning
tutashuvida alohida ilmiy yo "nalish —
agrolandshaftlar to g risidagi
ta’limot shakllandi. V.A.Nikolayev
tomonidan taklif qilingan
agrolandshaft konsepsiyasiga

muvofiq qishloq xo jaligiga jalb
gilingan landshaft yaxlit, ichki
tuzilishiga ko'ra bir xil bo lmagan
tabiiy-qishloq xojalik geosistema
bo 'lib, mutlaqo yangi hosila sifatida
qaraladi.

Agrolandshaft tabiiy
landshaftdan qishloq xo “jalik ishlab
chigarishi ta’sirida bolishi va uning
komponentlatining muayyan
darajada o zgarganligi bilan farq
qiladi. Uning fikricha, “agrolandshaft
— bir butun, ichki tuzilishiga ko "ra bir
xil bo'lmagan qishloq xo“jalik
geosistema bo’lib, u haydaladigan
yerlarni ham, boshqa funksional
profildagi foydalaniladigan joylarni
ham o'z ichiga oladi” [5].
Landshaftshunoslik ~ va  qishloq
xo jalik ekologiyasi negizida
shakllangan agrolandshaft
konsepsiyasi adaptiv-landshaft
dehqgonchiligining ilmiy asosi sifatida
shakllandi va dehqgonchilik
amaliyotiga tatbiq etildi.

Hozirgi tasavvurlarga ko 'ra
agrolandshaft - bu regional
kattalikdagi tabiiy-antropogen

sistema bolib, resurs tayyorlovchi,
muhit hosil qiluvchi va tabiatni
muhofazalovchi funksiyalarni
bajaradigan tabiat va o zgartirilgan
tabily = komplekslar, har biriga
o zining  sotsial -  iqtisodiy
infrastrukturasi mos  keladigan
muhandislik inshoatlari, yo'llar va
qishlog aholi  manzilgohlaridan
tashkil topgan. Agrolandshaft
tarkibida nazorat qilinadigan,
tartibga solinadigan va
boshqariladigan  bloklar  bo "ladi.
Axborot, energiya va modda harakati
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sistemaning yaxlit bo “lishini
ta’'minlaydi.

Qishloq xo“jalik sohasiga doir
fanlarning  vakillari  tomonidan
“agrolandshaft” tushunchasining
sinonimi sifatida “agroekosistema” va
“agrogeosistema” tushunchasi
qo 'llaniladi. Agrolandshafni
agroekosistema sifatida qarash ularni
tasniflash, ularning tipologik
kartalarini tuzish, hududiy
rejalashtirish va melioratsiyalash
amallarini giyinlashtiradi ~ yoki
ko *pincha imkonsiz qilib qo "yadi.

Qishlog xo'jalik  yerlarini
o'rganish bilan ko pgina fanlar

shug ullanadi. Qishloq xojalik,
agromeliorativ fanlar,
landshaftshunoslik, ekologiya,
tuprogshunoslik, geobotanika
tutashuvida alohida ilohiy yo "nalish —
agrolandshaftlar to g risidagi

ta’limot shakllandi. O"zaro ta’sirdagi
tabiily komponentlar majmuasidan, va
shuningdek  dehqonchilik  tizimi
elementlaridan  iborat  bo’lgan
agrolandshaftlarni
(landshaftshunoslik va agroekologiya
oralig'ida)  o'rganadigan  yangi
integral yo ‘nalish —
agrolandshaftshunoslik  shakllandi
[2].

Agrolandshaftshunoslik —
agroekosistemalarning genezisi va
evolyutsiyasi jarayonlarini,
shuningdek ularning tuzilishi
xususiyatlariga adaptatsiya
prinsiplari asoslarida qgishloq xo “jalik
ishlab chiqarishini hududdiy tashkil
etish usullarini o rganadigan
agronomik siklga mansub fan. Bu
yangi ilmiy yo nalishning tadqiqot
obyektini turli iyerarxik darajadagi
agrogeosistemalarning genezisi,
faoliyati va evolyutsiyasini ko 'p
jihatdan madaniy va zararkunanda
o simliklarning muayyan hududning
tabily = sharoitlariga =~ moslashuv
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ta’sirini tadqiq qilishga asoslangan
metodologiya tashkil etadi.
Shuningdek, agrolandshaftlarni tasnif
qilish, rayonlashtirish va ekologik
barqgarorligini baholash
agrolandshaftshunoslikning muhim
muammolaridir.
Agrolandshaftshunoslik
nazariy geografiya
to g risidagi boshga fanlarning
bilimlarini eng yangi agronomik
tadqiqotlarning malumotlari bilan
qishloq xo0 jalik tabiatdan
foydalanishning umumiy nazariyasini
ishlab chiqish magqsadida
birlashtirish bilan shug " ullanadi.
Xulosa. Agrolandshaft
antropogen  landshaftning  eng
gadimiy va keng tarqalgan turi bo "lib,
u insonning qishloq xo ‘jalik faoliyati
ta’siri ostida shakllanadi. Hozirgi
agrolandshaftlar hududiy jihatdan
tabiiy landshaft strukturasi bilan
mujassam  bog liq. Binobarin,
agrolandshaft tuzilmasida hududni
uyushtirish  (landshaftning tabiiy

hozirgi
va Yer
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komponentlari) va  dehqonchilik
tizimining elementlari o'z ifodasini
topadi. Xo “jalik tizimining
elemantlari ko'p jihatdan
landshaftning komponentlari bilan
chambarchas bog liq.
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OROLBO“YI TABIIY KOMPLEKSLARINING O‘RGANILGANLIK

DARAJASI

Xudoyberdiyev Oxunjon Istam o‘g‘li - Sharof Rashidov nomidagi

Samarqgand davlat universiteti

Annotatsiya.Maqgolada
tabity komplekslarning o ‘zgarishi,
cho ‘llashish jarayonlarini
prognozlash va baholash bo ‘yicha
olib borilayotgan xalgaro hamda

mahalliy ilmiy tadqgiqotlar
yoritilgan. Xususan, Buyuk
Britaniya, AQSh, Germaniya,
Rossiya, Turkmaniston va
O zbekiston ilmiy markazlari

tomonidan ishlab chigilgan usullar
hamda natijalar tahlil qilingan. Orol

dengizi va Orolbo yi hududlarida
geosistemalarning dinamik
o zgarishi, qurigan dengiz tubida
yangi  tabiiy komplekslarning
shakllanishi, tuproqg va o‘simlik
qoplamining  rivojlanishi, grunt
suvlari va ularning minerallashuv
xususiyatlari o rganilgan.

Kalit so‘zlar:Tabiiy
komplekslar, cho ‘llashish,
prognozlash, = monitoring,  Orol
dengizi, Orolbo‘yi, geosistema,
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gidrologik jarayonlar, sho rxok, eol

shakllar, tuproq hosil bo lishi,
agroekologiya, suv resurslari
boshgaruvi.

AnHOomayus. B cmamve

oceewaromes  MexcOyHapooHble U
omeuecmeeHHble HayuHble
ucc.1e0o8aHUs. NO NPOSHO3UPOBAHUID
U OueHKe U3MeHeHUll NPUPOOHbIX

KOMN.1eKco8 u npoueccos
onycmulHueanua. B uacmHocmu,
anaau3upyromes MemoOovl u
pe3yavmambul, paspabomaHHble
Hay4HbLMU ueHmpamu
Beauxobpumanuu, CIIIA, I'epmaHuu,
Poccuu, TypxmeHucmaHa u
Y3bexucmana. bviau U3YUeHDbL
JuHamuueckue U3MeHeHUsA

2eocucmem 8 paiioHe Apanbcko20
mopsa u Ilpuapanvs, gopmuposarue
HOBbIX NPUPOOHBIX KOMNAEKCO8 HA
OCYUWEeHHOM MOPCKOM OHe, pazgumue
NOu8eHHO20 U  pacmumenbHoO20
noxposa, a makdice ocobeHHOCU
2PYHIMOBbIX 800 u ux
MuHepaausayuu.

Karouesuvie caoea:
IIpupodHuble KOMN1eKCobl,
onycmvlHUBAHUE, NPO2HO3UPOBAHUE,
MOHUMOpPUH2, Apaavckoe mope,
Ipuapanve, 2eocucmema,
2udpoo2uveckue npouyeccol,
CO/I0HYUAK, 20.108ble dopmbl,
nousoobpaszosaHue, a2poaKoa02Usl,
ynpasneHue 800HbIMU pecypcamil.

Abstract. The article
highlights international and local
scientific research on forecasting and
evaluating changes in natural
complexes and  desertification
processes. Specifically, it analyzes the
methods and results developed by
scientific centers in the UK, USA,
Germany, Russia, Turkmenistan,
and Uzbekistan. The dynamic
changes of geosystems in the Aral Sea
and Aral Sea region, the formation of
new natural complexes on the dried
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seabed, the development of soil and
vegetation cover, as well as the
characteristics of groundwater and
its mineralization have been studied.

Keywords: Natural
complexes, desertification,
forecasting, monitoring, Aral Sea,
Aral Sea region, geosystem,
hydrological processes, solonchak,
aeolian forms, soil formation,
agroecology, water resource
management.

Kirish. Dunyoda tabiiy

komplekslar o‘zgarishini baholash va
prognoz qilish sohasida bir qator
ustuvor yo‘nalishlarda ilmiy-tadqiqot
ishlari olib borilmogda, jumladan:
geotizimlarning cho‘llashish
transformatsiya jarayonlarini
prognoz qilishning yangi mezonlarini
aniqlash  bo‘yicha; cho‘llashishni
prognoz qilishning alternativ
usullarini ishlab chiqish; cho‘llashish
xavfini prognoz qilish uchun ekspert
tizimlarini ishlab chiqish.

Tabiiy komplekslar o‘zgarishini
tahlil qilish, cho‘llarda yerlardan
barqgaror foydalanish va hududlarning
cho‘llashuvi, shuningdek, atrof-muhit
monitoringiga yo‘naltirilgan ilmiy
tadqiqotlar dunyoning yetakchi ilmiy
markazlari va oliy ta’lim
muassasalarida amalga oshirilmoqda,

jumladan: Geografiya  Instituti
(Buyuk Britaniya), Oksford
Universiteti ~ (Buyuk  Britaniya),
G‘arbiy Michigan Universiteti
(AQSh), Zalsburg Universiteti
(Germaniya), Rossiya Fanlar

Akademiyasining Suv muammolari
instituti (Rossiya), Rossiya Fanlar
Akademiyasining Geografiya instituti
(Rossiya), Turkmaniston Milliy cho‘l,
o‘simlik va hayvonot dunyosi instituti
(Turkmaniston), shuningdek,
Toshkent irrigatsiya va melioratsiya
institutidagi  Irrigatsiya va suv
muammolari instituti.
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Tabiiy komplekslar o‘zgarishini
tahlil qilish bo‘yicha dunyoda olib
borilgan tadqiqotlar natijasida bir

qator ilmiy natijalarga erishildi,
jumladan: tabiiy va antropogen
ta’sirning  tabily = komplekslarga

ta’sirini monitoring qilish usullari
ishlab chiqildi (Geografiya Instituti,
Buyuk Britaniya); arid zonalarida suv
resurslarini boshqarish mexanizmlari
ishlab chiqildi (Oksford Universiteti,
Buyuk Britaniya); qurg‘oqchil
zonalarida gidrologik jarayonlarni

boshqarish  mexanizmlari ishlab
chiqildi (G*arbiy Michigan
Universiteti, AQSh); atrof-mubhit
o‘zgarishini prognoz qilish
algoritmlari ishlab chiqildi (Zalsburg
Universiteti, Germaniya); atrof-
muhitda ekogidrologik jarayonlar
aniglandi (Rossiya Fanlar

Akademiyasining Geografiya instituti,
Rossiya); global antropogen iqlim
o‘zgarishi sharoitida suv resurslarini
boshqarish  mexanizmlari  ishlab
chiqildi (Rossiya Fanlar
Akademiyasining Suv muammolari
instituti, Rossiya); arid zona doirasida
cho‘llashish jarayonlari
rivojlanishining dinamikasi aniqlandi
(Turkmaniston Milliy cho‘l, o‘simlik
va hayvonot dunyosi instituti,
Turkmaniston); transchegaraviy suv
resurslarini boshqarish strategiyasi
ishlab chiqildi (Toshkent irrigatsiya

va melioratsiya institutidagi
Irrigatsiya va suv muammolari
instituti).

Orolbo‘yi va Orol dengizining
turli yillardagi tabiiy komplekslari

o‘zgarishining xususiyatlari bilan
A.A.Rafiqov, I.V.Rubanov,
M.Sh.Ishonqulov, V.A.Duxovniy,
L.Z.Sherfedinov, V.Ye.Chub,
F.X Xikmatov, N.F.Glazovskiy,
N.I.Sabitova, S.B.Abbosov,
A.N.Nigmatov, L.A.Alibekov,
A.Abdulqosimov, N.M.Reshetkina,
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E.I.Chembarisov, = B.A.Baxritdinov,
A.K.Urazbayev, V.A.Rafiqov,
M.A.Yoqubov va boshqa ko‘plab
olimlar shug‘ullangan.

Ushbu tadqgiqotchilarning
ishlarida Orol dengizi va Orolbo‘yi
geosistemalarining o‘zgarish
dinamikasi aniglangan, arid
geosistemalarning antropogen
o‘zgarishining geografik prognozlari
ishlab chiqilgan, Orol dengizi qurigan
tubi va Orolbo‘yi landshaftlarining
o‘zgarish dinamikasi aniglangan,
Amudaryo deltasi landshaftlarining
morfologik tuzilishi ishlab chiqilgan;
dengiz sathining pasayishi bilan
bog‘liq holda delta arid
geosistemalari tiplarining o‘zgarishi
o‘rganilgan, Orol dengizi sathining
pasayishi bilan bog‘liq geoekologik,
gidrologik va gidrokimyoviy
jarayonlar aniglangan va
prognozlashda ularning ahamiyati
baholangan.

Dengizning quriyotgan sohili —
bu Orol suvlari ostidan butunlay yangi
bo‘shab qolayotgan hudud bo‘lib, u
yerda birlamchi tabiiy
komplekslarning shakllanishi
kuzatilmoqda .

Dengizning janubiy qismi
doirasidagi  quriyotgan  tubining
relyefi yotiq qiyalik tekislikni tashkil
etadi, o‘rtacha qiyaligi tangens
bo‘yicha 0,0030-0,0005 ga teng.
Dengizning hozirgi qurigan tubi relyef
sharoitlariga ko‘ra bir-biridan farq
qiluvchi ikki qismga — sobiq sohilni
gamrab olgan eol qumlari va poligon
shaklidagi qurish yoriglari bo‘lgan
kam parchalangan sho‘rxok yuzalarga
bo‘linadi. Orolning sohil qismida
davriy ravishda dengiz suvi bosadigan
yuzalar ajratiladi. Eol relyef shakllari
barxanlar, do‘ngliklar, butalar
atrofidagi (fitogen) qumlar va turli
darajada mustahkamlangan uchirish
botqoqlari bilan ifodalanadi.
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Dengizning qurigan tubining
ulkan maydoni tub qirg‘oqdagi eol
qumlari polosasi va hozirgi suv
kesimining marsh zonasi o‘rtasida
joylashgan. Bu hudud ahamiyatsiz (0-
1 m) parchalanishga ega bo‘lgan yotiq
giyalik tekislikni tashkil etadi.
Kuchsiz parchalanish asosan oval
shaklidagi sayoz (0,3-0,5 m) ogimsiz
botqogqliklar va ular orasidagi kuchsiz
ifodalangan suvayirg‘ichlarning
mavjudligi bilan bog‘liq. Dengiz
tubining qurigan qismi uchun qurish
yoriglari xarakterlidir.

Dengiz tubining qurigan qismi
qumogqli-qumloq gatlamlardan
tashkil topgan bo‘lib, joylarda mayda
donali qum bilan almashinib keladi.
Bunda Amudaryo tarmoglari gismida
qumlog-qumli yotqiziglar, qurigan
go‘ltiglarda esa qumoqli va loyli
yotqgiziglar ustunlik qiladi. Tub
qirg‘oqdan uzoqglashgan sari yuqorida
qayd etilgan yotqiziglarning qalinligi
asta-sekin kamayib boradi va yer
yuzasiga yaqin joyda dengiz loyli
yotqiziqglari yotadi.

Dengizning qurigan tubining
kichik qiyaligi dengizning gidrostatik
bosimining quruglikka katta
masofaga tarqalishiga sabab bo‘ladi,
mexanik  tarkibi og‘ir bo‘lgan
yotqiziqlar esa grunt suvlarining yer
yuzasiga yaqin joylashishiga yordam
beradi. Umuman olganda, suv
kesimidan quruglikka 0,5 km gacha
bo‘lgan masofada grunt suvlari 0-0,5
m chuqurlikda, 2-3 km gacha bo‘lgan
masofada 0,5-1 m va 4-5 km gacha
bo‘lgan masofada 3-4 m va hokazo
chuqurlikda joylashgan. Bu esa yuqori
darajadagi minerallashuvni Kkeltirib
chigaradi. = Xususan, dengizning
qurigan ochiq gismida minerallashuv
15 dan 75 g/l gacha, Orol dengizining
janubi-sharqiy qismidagi tor qurigan
go‘ltiq va lagunalarda esa 75 dan 460
g/1 gacha tebranadi.
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Tuproq hosil  bo‘lishining
umumiy fonini bevosita tuproq hosil
giluvchi jinslar bo‘lib xizmat giluvchi
sho‘rlangan  dengiz  yotqiziglari
tashkil etadi. Minerallashgan grunt
suvlarining yer yuzasiga yaqin
joylashuvi natijasida tuproq hosil
bo‘lishi uchun qulay sharoitlar
yaratiladi, bu esa bu yerda turli xil
dengiz bo‘yi sho‘rxoklari tiplarining
rivojlanishiga olib keladi.

Quruq  kontinental cho‘l
zonasida joylashgan dengiz tubining
qurigan qismini sho‘rxok cho‘liga
kiritish mumKkin. O‘simlik
assotsiatsiyalari dengizning hozirgi
girg‘og‘idan atrofga tomon tasmalar
shaklida almashinib boradi va
biotoplarning o‘zgarishiga aniq javob
beradi.

1960-yillardan boshlab quriy
boshlagan dengizning sohilbo‘yi
hududi strukturaviy-dinamik holatiga
ko‘ra farglanuvchi dinamik regional
polosalarning  mavjudligi  bilan
xarakterlanadi. Ularning  farqi
Orolning qurg‘oqchil iqlim sharoitida
qurishi jarayonida shakllanadigan
dengiz tubining murakkab fizik-
geografik muhiti bilan bog‘liq.

Orol dengizi qurigan tubining
tabily komplekslari nisbatan yosh va
juda dinamikdir. Ularda asosiy tabiiy
xususiyatlarning shakllanishi hali
yakunlanmagan.

Dengiz  tubining
gismining tabily =~ komplekslari
strukturaviy-morfologik jihatdan
juda murakkabdir. Bu yerda bir qator
o‘zaro  bogliq  quyi  tartibli
geosistemalar (bo‘g‘inlar, fatsiyalar)
kuzatiladi, ularning shakllanishi va
rivojlanishini o‘rganish orqali
Orolning qurigan tubining tabiiy
muhiti  evolyutsiyasini  kuzatish
mumkin. Geosistemalarning fazoviy
almashinuvi quyidagilarni o‘z ichiga
oladi: hozirgi qirg‘oq (mutlaq

qurigan
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balandligi 23-32 m, shakllanishning
boshlang‘ich  bosqichidagi tabiiy
komplekslar); dengiz bo‘yi qirg‘og‘i
(mutlag  balandligi 33-41 m,
shakllanmagan tabiiy komplekslar),
1960-yillardagi  qirg‘oq (mutlaq
balandligi 42-53 m, shakllanib
borayotgan tabiiy komplekslar).
Hozirgi qirg‘oq dengizning
gidrostatik bosimi ta’sir zonasida
joylashgan qismini gamrab oladi. U
landshaft bo‘g‘inlariga — marshlar
(dengizning faol ta’sir zonasi), o‘tlogli
sho‘rxoklar (dengizning passiv ta’sir
zonasi) ga bo‘linadi (1-rasm).
Marshlar bo‘g‘ini vaqti-vaqti bilan
0,8 km gacha bo‘lgan masofada
dengiz suvi bilan qoplanadigan sohil
gismini egallaydi. Marshlar yaxshi
ifodalangan ochilish dog‘larini o‘z
ichiga olgan dengiz loyidan tashkil
topgan. Grunt suvlarining
minerallashuvi 45 g/l gacha, marsh
sho‘rxoklaridagi tuzlar miqdori 10%
va undan ko‘proqni tashkil etadi.
Orol dengizi XX asrning
o‘rtalariga qadar dunyodagi uchinchi
yirik kol bolib, 68 ming km?2
maydonga ega edi. Biroq 1960-
yillardan boshlab Amudaryo va
Sirdaryo daryolarining suvi keng
ko‘lamli sug‘orish tizimlariga
yo‘naltirilishi natijasida dengizga
tabily oqim keskin kamaydi. Natijada
dengiz sathi yildan-yilga pasayib,
maydoni qisqara bordi. 1-rasm
ma’lumotlarga ko‘ra, 1970-1980
yillarda suv hajmi ancha kamaygan
bo‘lsa, 1990-yillarga kelib shimoliy va
janubiy havzalar bir-biridan ajralib
goldi. 2000-yilga kelib esa ilgari
dengiz tubi bo‘lgan keng hududlar
mutlaqo qurib, cho‘lga aylangan. (1-
rasm). 2020-yilgi holat bo‘yicha Orol
dengizi o‘zining 90 foizdan ortiq
maydonini yo‘qotgan. Quruq dengiz
tubidan ko‘tarilayotgan tuzli chang
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Orolbo‘yi mintaqasida sho‘rlanish,
tuprogning degradatsiyasi va
cho‘llashish jarayonlarini
tezlashtirmoqda. Bu esa mabhalliy
aholi salomatligiga salbiy ta’sir
ko‘rsatib, hududning iglimiy
sharoitini keskin o‘zgartirmoqda:
yozda havo harorati yanada issiq,
gishda esa sovuq bo‘lib qolgan.

O‘tlogli sho‘rxoklar bo‘g‘ini
marshlarni o‘rab oladi. Grunt
suvlarining joylashish chuqurligi 0,5-
3 m, minerallashuvi 40-80 g/1, tipi —
sulfat-xloridli. Sho‘rxoklardagi tuzlar
miqdori 15-20% va undan ko‘proqni
tashkil etadi. O‘tloqgli sho‘rxoklarning
asosiy fonini tipik galofitlar — sho‘ra,
sveda va boshqalar tashkil etadi.

Daryo bo‘yi tekisliklarining
sug‘oriladigan dehqonchilik uchun
nisbatan qulay tabiiy-meliorativ
sharoitlarini hisobga olgan holda, bu
yerda asosan ozig-ovqat va yem-
xashak ekinlarini yetishtirish
magsadga muvofiq deb hisoblaymiz,
chunki bu nafaqat hududning tabiiy
xususiyatlari, balki mahalliy
aholining  sabzavot-poliz, meva-
rezavor ekinlari, uzum va boshqalarga
bo‘lgan yuqori ehtiyojlari,
shuningdek, Qoraqalpog‘iston
Respublikasi aholisini normal
ta’minlash uchun mahsuloti yetarli
bo‘lmagan chorvachilikni
rivojlantirish zaruriyati bilan ham
belgilanadi. Shuning uchun,
tuproglari  sho‘rlanmagan, grunt
suvlarining chuqur joylashgan (daryo
bo‘yi wvaliklari yaqinida, umuman
olganda, o‘zanlardan 0,3-3 km
masofada) uchastkalarda meva-
rezavor va sabzavot-poliz ekinlarini
(olma, nok, o‘rik, shaftoli, olxo‘ri,
gilos, olcha va boshgalar, qovun,
piyoz, sabzi, bodring, sarimsoq,
pomidor va hokazo) yetishtirish taklif
etiladi (1-rasm).
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Formerly the third-largest lake in the world with an
area of 68,000 km.kv, the Aral Sea started to shrink
in the 1960s after the rivers that fed it were diverted
by Soviet irrigation projects. Currently the Aral Sea has
lost over 90% of its area, and its water salinity has B
increased.
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1-rasm. Orol dengizning 1960-2020-yillardagi holati

Xususiy uchastkalarda ham, davlat
xo‘jaliklarida ham o‘tkazilgan dala
tadqiqotlari natijalari shuni
ko‘rsatadiki, bu yerda qovun,
bodring, pomidor, piyoz, o‘rik, behi,
olma va boshqalarni yetishtirish
orqgali yuqori hosil olish mumkin.
Masalan, "Aral", "Mo‘ynoq" va
boshqa fermer xo‘jaliklarida ozig-
ovqgat ekinlarining normal hosili

yetishtirilmogda, ammo umumiy
hosilning juda kichik hajmi aholining
yugori ehtiyojlarini toliq
goplamaydi.

Daryo bo‘yi tekisliklari o‘zining
meliorativ xususiyatlariga ko‘ra yem-
xashak ekinlari, aynigqsa beda,
makkajo‘xori, ko‘p yillik o‘tlar va

boshqalarni yetishtirish uchun to‘liq
yaroqli. Bunda bedani bu yerda uning
urug‘ini  tayyorlash  magqsadida
yetishtirish maqgsadga muvofiqdir,
chunki ma’lumki, Qoragalpog‘iston
Respublikasida o‘tgan asrning 50-
yillarida bedaning yuqori hosili
olingan, u nafagat mamlakatning
boshqga hududlarida, balki chet elda
ham sotilgan. Sug‘oriladigan yem-
xashak ekinlari qamishga qaraganda
ancha samaraliroqdir, qamish ham
yem-xashak ekini hisoblansa-da, u,
birinchidan, dag‘al ozuqa,
ikkinchidan, uning tarkibidagi ogsil
va protein beda, ko‘p yillik o‘tlar,
makkajo“xori va boshqalarga nisbatan
ancha kam.
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1-jadval

Orol dengizining qurigan tubidagi grunt suvi va tuproqlardagi tuz miqdori

Hudud /Bo'lim  Grunt suvlari Minerallashuv ~ Tuproq turi / O¢‘simliklar

chuqurligi (o) Tuz migdori
Hozirgi qirg‘oq 0-0,5m <45 Marsh Qisman
(marsh zonasi) sho‘rxoklari, tuz galofitlar

>10%
O‘tloq 0,5-3m 40-80 O‘tloq Galofitlar
sho‘rxoklar sho‘rxoklar, tuz (sho‘ra, sveda)
15-20%

Dengiz tubining 0-0,5m (0,5 km 15-75 Sho‘rlangan Dengiz  bo‘yi
ochiqg qgismi gacha), 34 m dengiz sho‘rxoklari

(4-5 km gacha) yotgiziglari
Janubi-shargiy 0,5-1m 75-460 Sho‘rlangan Dengiz  bo‘yi
qurigan qo‘ltiq dengiz sho‘rxoklari
va lagunalar yotgiziglari
Daryo bo‘yi 0,3-3 km — Sho‘rlanmagan  Sabzavot-poliz,
tekisliklari masofada yoKki past meva-rezavor
(sug‘oriladigan  chuqur sho‘rlangan ekinlar
maydon)
O‘zbekiston Respublikasi  Fanlar (Maypost) dan 280 km?2 (Shegekko‘l
akademiyasi Seysmologiya instituti va Bayjonko‘l) gacha. Bu yerda ikki
qoshidagi Kompleks regional turdagi pasayishlar farqlanadi — yopiq

geografik prognozlash laboratoriyasi
olimlari va mutaxassislari tomonidan
2021-2023-yillarda o‘tkazilgan
tadqiqotlar, shuningdek, 2025-yilda
olib borgan tadqiqotlarimiz natijasida
quyidagi xulosalarga kelish mumkin:
sobiq tirik deltaning yer yuzasi
tuzilishi ancha murakkab, uning
ayrim uchastkalari sezilarli darajada
ajralgan (takrorlanmas) va
individualdir. Morfologik jihatdan bu
yerda yirik daryo oralig‘idagi
pasayishlar va qurigan ko‘l-botqoqlik
pasttekisliklari farqglanadi. Oqdaryo,

Qipchoqdaryo, Erkindaryo,
Qunyadaryo, Taldyqgdaryo va
boshqalar bo‘ylab joylashgan

tekisliklarning baland uchastkalari
bir-biridan keng, aniq ifodalangan
pasayishlar yoki botqoqliklar bilan
ajratilgan. Pasayishlarning nisbiy
chuqurligi 2-5 m, maydoni 30

va yarim yopiq

Xulosa. Olib borilgan ilmiy
tadqiqotlar natijasida tabiiy
komplekslarning o‘zgarishini
baholash va prognozlash sohasida
muhim natijalarga erishildi.
Dunyodagi yetakchi ilmiy markazlar
tomonidan cho‘llashish jarayonlarini
kuzatish va prognoz qilishning yangi
usullari ishlab chiqilgan bo‘lib, ular
Orolbo‘yi hududi uchun ham amaliy
ahamiyat kasb etadi. Orol dengizi va
Orolbo‘yida geosistemalarning
dinamik o‘zgarishi, qurigan dengiz
tubida yangi tabiiy komplekslarning

shakllanishi, tuproq hosil bo‘lish
jarayonlari ~va  grunt  suvlari
minerallashuvi aniglandi. Ushbu

hududda agroekologik sharoitlarni
hisobga olgan holda sabzavot-poliz,
meva-rezavor va yem-xashak
ekinlarini  yetishtirish istigbollari
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belgilandi. Shuningdek, sobiq tirik
delta hududining murakkab
morfologik tuzilishi, pasayishlar va
botqogqliklarning shakllanish
xususiyatlari  aniglanib, ularning
hududiy differensiallanishi o‘rganildi.
Umuman  olganda, tadqiqotlar
Orolbo‘yi tabiiy komplekslarining
rivojlanish dinamikasini baholash,
hududdan barqaror foydalanish va
cho‘llashishga  qarshi  kurashish
strategiyalarini ishlab chigishda ilmiy
asos bo‘lib xizmat qiladi.
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FOYDALI QAZILMALARDAN FOYDALANISHNING GEOGRAFIK,
EKOLOGIK VA IJTIMOIY BARQARORLIK MEZONLARINING ASOSIY
XUSUSIYATLARI

Sultonov Shuxrat Adxamovich - Qarshi davlat texnika universiteti

Nazarov Maqsud Geldiyorovich — Qarshi davlat universiteti dotsenti,

dotsenti,
g.ff.d (PhD)

Annotatsiya. Ushbu
maqolada foydali qazilmalardan

foydalanish jarayonining geografik,
ekologik va ijtimoiy barqarorlik
mezonlari ilmiy jihatdan tahlil
gilinadi. Avvalo, foydali
gazilmalarning hududiy joylashuvi
va ularni o%Zlashtirishda tabily

geografik omillarning ta’siri
ko‘rsatib o‘tilgan. Shuningdek, gqazib
olish va qgayta ishlash jarayonida
yuzaga keladigan ekologik
muammolar, atmosferaga
chigadigan zararli moddalar, tuproq
va suv resurslariga ko‘rsatiladigan
salbiy ta’sirlar yoritiladi. Magolada
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ijtimoty barqgarorlik masalalari ham
keng korib chiqilib, aholi
salomatligi, bandlik  darajasi,
hududiy infratuzilma rivojlanishi
hamda mahalliy aholining ijtimoiy-
igtisodiy manfaatlari bilan bogliqg
jithatlar o‘rganilgan. Natijada foydali
gazilmalardan foydalanishda
kompleks yondashuvning zarurligi,
yani geografik  imkoniyatlarni
hisobga olgan holda ekologik
xavfsizlikni ta’minlash va ijtimoiy

manfaatlarni uyg ‘unlashtirish
barqaror taraqqiyotning muhim
sharti  ekanligi ilmiy asoslab
berilgan.

Abstract. In this article, the
criteria of geographical, ecological,
and social stability of the process of
mineral resource use are
scientifically analyzed. First of all,
the territorial location of minerals
and the influence of natural
geographical factors on their
development are shown. It also
highlights the environmental
problems arising in the process of
extraction and processing, harmful
substances  released into the
atmosphere, and the negative impact
on soil and water resources. The
article also extensively examines
issues of social stability and
examines aspects related to public
health, employment levels, regional
infrastructure development, and the
socio-economic interests of the local
population. As a result, the necessity
of a comprehensive approach to the
use of minerals, that is, ensuring

environmental safety and
harmonizing social interests, taking
into account geographical
opportunities, 1s an 1important
condition for sustainable
development, is scientifically
substantiated.

229

AHHOMmauua. B JdanHoll
cmambve HAay4HO
NpPoaHaAU3UPOB8aHbl Kpumepuu
2eoepaduueckoll, aKoa02uveckol u
coyuanvbHoOu ycmotiuusocmu

npouecca ucno/1b306aHUA NOJ/1E3HLIX

ucKonaembvlx. IIpesicde 8ceeo,
nokasaio meppumopuanbHoe
pacnoaodceHue NO0AEe3HbIX

UCKONAEeMbIX U 8AUSHUE NPUPOOHBLX
2eozpagduueckux Gakmopos Ha ux
passumue. Taxxce ocgewaromes
aKon02uuecKue npobaembl,
803HUKaOWUe 8 npoyecce 000bIMU U
nepepabomxu, e8peoHbvle 8ellecmsa,
gvlOpacvieaemvle 8 ammocgdepy, a
maxdce HeeamusHoe 8o30eticmaue
Ha nousy u 600Hble pecypcvl. B

cmambe maxce noodpoo6Ho
paccmampuearmcs 80NpOCHL
coyuanvHou  cmabuabHocmu u
paccmampuearmcs acnexmuvl,

C8513aHHble cO 300p08bEeM HaceneHUS,
YpoB8HeM 3aHAMocmu, passumuem
Pe2UuoOHaNbHOU UHPPAcmMpykmypsvl u
COUUANBHO-IKOHOMUUECKUMU

uHmMepecamu MeCcmHo20 HAcenAeHUA.

B pesyavmame HeobXxXodumocmow
KOMNAEKCHO20 nooxoda K
UCNOAb308AHUINO N0/1e3HbIX

uckonaembvlx, Mo ecmv obecneueHus
aKono2uveckoll besonacHocmu u
2apmoHu3ayuu COUUANBHDBIX
uHmMepecos c yuemom
2eozpagduueckux  803modcHocmetl,
f845emes 8AXMCHLIM — Ycaosuem
ycmouuueoz2o paszsumus, HAYUHO
obocHosaHa.

Kalit so‘zlar: Foydali
qgazilmalar, geografik mezonlar,
ekologik xavfsizlik, ijtimoty
bargarorlik, hududiy rivojlanish,
resurslardan foydalanish, bargaror
taraqgqiyot.

Keywords: Minerals,
geographical criteria, environmental
safety, social stability, territorial
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development, resource use,
sustainable development.

Kaoueswble cao8a:
ITonesHble uckonaembvle,
2eozpagduueckue Kpumepuu,
aKo02uYecKasn be3onacHocmy,
coyuanvHas cmabuabHOCMD,
meppumopuaibHoe passumue,
UCN0/1b308AHUEe pecypcos,
ycmoliuusoe passgumue.

Kirish. Foydali

gazilmalardan oqilona foydalanish
masalasi bugungi kunda jahon
miqyosida eng dolzarb
muammolardan biri hisoblanadi.
Global miqyosda mineral xomashyo
resurslariga talabning ortib borishi,
industrial  ishlab  chigarishning
jadallashuvi va energiya ta’'minoti
ehtiyojlari ularning iqtisodiy va
strategik ahamiyatini yanada
kuchaytirmoqda. Shu bilan birga,
foydali qazilmalarni o‘zlashtirish
jarayonida ekologik muvozanatning
buzilishi, tabily landshaftlarning
degradatsiyasi va ijtimoiy salbiy
oqibatlarning yuzaga kelishi barqaror
rivojlanishga jiddiy tahdid solmoqda.
BMT, Jahon banki va boshqa xalqaro
tashkilotlar tomonidan resurslardan
foydalanishda geografik, ekologik va
ijjtimoly barqarorlik mezonlariga
qatly amal qilish global barqaror
taraqqgiyot konsepsiyasining asosiy
yo‘nalishlaridan biri sifatida
belgilangan.

O‘zbekiston sharoitida ham
foydali qazilmalardan foydalanish
masalasi  nihoyatda  dolzarbdir.
Mamlakatimiz tabiiy boyliklarga,
jumladan, neft-gaz, ko‘mir, uran, oltin
va boshqa turdagi resurslarga boy
bo‘lib, ularning iqtisodiyotdagi o‘rni
beqiyosdir [7, 8, 9]. Shu bilan birga,
qazib olish sanoatining hududiy
rivojlanishi ekologik xavfsizlik, aholi
salomatligi va ijtimoiy-iqtisodiy

manfaatlarni uyg‘unlashtirish
zaruratini  yuzaga  keltirmoqda.
Aynigsa, Qashqadaryo,  Navoiy,

Buxoro, Farg'ona va Surxondaryo
kabi hududlarda resurslardan
foydalanish  geografik  jihatdan
muayyan hududiy xususiyatlarga ega
boflib, bu jarayonda barqarorlik
mezonlarini chuqur ilmiy asoslash
talab etiladi [10]. Shu sababli
O‘zbekistonda foydali qazilmalardan
foydalanishda ekologik xavfsizlikni
ta'minlash, hududiy resurslardan
oqilona foydalanish va mahalliy aholi
manfaatlarini hisobga olish milliy
bargaror taraqqiyot strategiyasining
muhim ustuvor yo‘nalishi
hisoblanadi.

Muhokama. Jahon
miqyosida tabiiy geograf olimlar
foydali qazilmalardan foydalanish
jarayonini  barqaror  rivojlanish
konsepsiyasi bilan uzviy bog‘liq holda
talqin etadilar. Masalan, amerikalik
olim R.Elliot, yaponiyalik mutaxassis
K.Nakamura hamda nemis olimi
H.Varenskiylarning  tadqiqotlarida
resurslardan foydalanishda iqtisodiy
samaradorlik, ekologik xavfsizlik va
ijtimoiy barqarorlikni
uyg‘unlashtirish zarurligi alohida
ta’kidlanadi. Xalqaro ekspertlarning
fikriga ko‘ra, foydali qazilmalarni
o‘zlashtirish jarayoni nafaqat tabiiy
sharoitlarni, balki hududiy ijtimoiy-
igtisodiy imkoniyatlarni ham hisobga
olishi kerak [6]. Bu qarashlar BMT va
Yevropa Ittifoqi tomonidan ishlab
chigilgan atrof-muhitni muhofaza
qilish hamda barqaror resurslardan
foydalanish dasturlarida ham oz
ifodasini topgan.

O‘zbekistonda  ham  bu
yo‘nalishda qator tabiiy geograf va
geology olimlar muhim ilmiy
izlanishlar olib borishgan. Akademik
H.M. Abdullayevning ta’kidlashicha,
tabily = resurslardan  foydalanish
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jarayoni nafaqat igtisodiy
samaradorlik, balki tabiat va jamiyat
manfaatlari o‘rtasidagi nozik
muvozanatga  asoslanishi  zarur.
Chunki resurslar cheklangan bo‘lib,
ularni fagat daromad manbai sifatida
ko‘rish barqaror rivojlanish
tamoyillariga zid hisoblanadi.
Olimning fikricha, qisqa muddatli
igtisodiy yutuglarga erishish mumkin
bo‘lsa-da, agar ekologik xavfsizlik
ta'minlanmasa, bu holat tabiiy
landshaftlarning degradatsiyasi, suv
va tuproq resurslarining ifloslanishi
hamda atmosfera mubhitining
buzilishiga olib keladi. Natijada esa
inson salomatligi, yashash sifati va

jamiyatning barqaror ijjtimoiy
rivojlanishi jiddiy xavf ostida qoladi.
Shu bois Abdullayev

resurslardan foydalanishda kompleks
yondashuvni ilgari suradi. Unga ko‘ra,
mineral va energetik boyliklardan
foydalanish  jarayonida ekologik
monitoringni kuchaytirish,
rekultivatsiya ishlarini tizimli amalga
oshirish, mahalliy aholi manfaatlarini
hisobga olish va hududiy ijtimoiy-
igtisodiy rivojlanish bilan
uygunlashtirish zarur [1, 2]. Aks
holda, iqtisodiy ko‘rsatkichlarda
vaqtinchalik o‘sish kuzatilishi
mumkin, biroq uzoq muddatda
ekologik  tanazzul va  ijtimoiy
beqarorlik muqarrar bo‘ladi. Demak,
resurslardan foydalanishda tabiat va
jamiyat manfaatlarini
uyg‘unlashtirish ~ fagat  ekologik
xavfsizlikni emas, balki milliy
barqaror taraqqiyotning strategik
kafolatini ham ta’minlaydi.
Natijalar._Zamonaviy ilm-
fan va amaliyotda foydali
gazilmalardan foydalanish jarayoni
fagat iqtisodiy samaradorlik nuqtai
nazaridan emas, balki uch asosiy
barqgarorlik mezoni - geografik,
ekologik va ijtimoiy mezonlar orqali
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tahlil qilinishi zaruriy shart sifatida
garalmogda. Geografik mezonlar
foydali qazilmalar resurslarining
hududiy joylashuvi, ularning
transport-logistika imkoniyatlari,
ishlab chigarish markazlariga
yaqinligi va hududning tabiiy-
geografik xususiyatlari bilan bevosita
bogliqdir. Ekologik mezonlar esa
qazib olish va qayta ishlash jarayonida
tabily muhitga yetkaziladigan zarar,

atmosferaga  chiqadigan  zararli
moddalar, suv va tuproq
resurslarining ifloslanishi hamda
landshaftlarning degradatsiya
darajasini baholashni oz ichiga oladi.
[jtimoiy = mezonlar esa  aholi
salomatligi, bandlik darajasi,

mahalliy infratuzilma rivojlanishi va
hududiy ijtimoiy-iqtisodiy
barqarorlik chambarchas
bog‘liqdir.

Ushbu mezonlarning
uyg‘unligi, ayniqsa, togli hududlarda
barqaror rivojlanish strategiyasini
ishlab chigishda alohida ahamiyatga
ega. Chunki tog‘li hududlar murakkab
tabiiy-geografik sharoitlari, ekologik
muvozanatga yugori darajada
sezuvchanligi va aholining ijtimoiy
himoyaga ehtiyoji bilan ajralib turadi
[3, 4, 5]. Agar resurslardan
foydalanishda geografik imkoniyatlar
hisobga olinmasa, ekologik xavfsizlik
ta’'minlanmasa yoki ijtimoiy
manfaatlar chetlab oftilsa, tog'li
hududlarda  barqaror rivojlanish
jarayoni jiddiy izdan chiqishi
mumkin. Shu bois geografik, ekologik
va ijtimoiy mezonlarning uyg‘unligi
nafaqat foydali gazilmalardan oqilona
foydalanish, balki hududiy rivojlanish
siyosatini samarali amalga oshirish,
tabiiy muhitni muhofaza qilish va
jamiyatning uzoq muddatli
farovonligini  ta'minlashda  ham
poydevor vazifasini o‘taydi.

bilan
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Geografik mezonlar — foydali
gazilmalardan foydalanishda
ularning hududiy joylashuvi, geologik
tuzilishi, transport-kommunikatsiya
infratuzilmasiga yaqinligi va ishlab
chiqarish markazlari bilan
integratsiya darajasini  anglatadi.
Bunday mezonlar resurslarni qazib
olish va tashish xarajatlariga, ulardan

foydalanishning iqtisodiy
samaradorligiga  bevosita  ta’sir
ko‘rsatadi. Masalan, konning tog‘li
hududda yoki tekislikda
joylashganligi, tabiiy-geografik
sharoitlarning murakkabligi,

Hududiy joylashuv
va transport-
geografik omillar

Konlarning sanoat
markazlari va
transport yo’'llariga
vaqinligi

Mintaqgaviy

iqtisodiy xavfsiziik
Resurs mustaqi-
Lligini ta’minlash

dagi o’'rni
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Bozor va eksport
salohiyati

lchki va tashqi
bozorga yo’'naltirish
imkoniyatlari

transport yo‘llaridan uzoqligi yoki
yaqinligi resurslardan foydalanish
strategiyasini belgilab beradi. Shu
bois geografik mezonlar barqaror
rivojlanishning hududiy
imkoniyatlarini aniqlashda asosiy
determinant sifatida qaraladi.

Togli hududlardagi konlardan
ogilona foydalanish mamlakatning
resurs mustaqilligini ta’'minlashda
muhimdir. Masalan, mahalliy kaliy
konlarini ishga solish importga

bo‘lgan ehtiyojni kamaytirib, milliy
igtisodiy xavfsizlikni mustahkamlaydi
(1-rasmga garang).

Resurs salohiyati

Zaxira hajmi, ruda
sifati va gqazib
olish samaradorligi

Hududiy )
integratsiva |
Tarmoglararo

iqtisodiy aloqalar
va hamkorlik

1-rasm. “Barqaror rivojlanish” mezonlarining ozaro bogliqligi

Ekologik mezonlar — foydali
gazilmalarni o‘zlashtirish jarayonida
tabiiy muhitga ko‘rsatiladigan ta’sir
darajasini belgilaydi. Qazib olish
vaqtida atmosferaga zararli moddalar
chiqarilishi, suv  va  tuproq
resurslarining ifloslanishi, biologik
xilma-xillikka putur yetishi,
landshaftlarning degradatsiyaga
uchrashi kabi salbiy oqibatlar
ekologik mezonlar orqali baholanadi.
Ekologik  xavfsizlikni ta’minlash,

chigindilarni qayta ishlash,
rekultivatsiya va resurslarni tejash
bo‘yicha choralarni amalga oshirish
barqaror foydalanishning ajralmas
gismidir. Ayniqgsa, togli hududlarda
ekologik muvozanatning buzilishi tez
va chuqur oqgibatlarga olib kelishi
mumkinligi sababli, ekologik
mezonlarning ilmiy asoslangan holda
gollanishi muhim ahamiyat kasb
etadi.
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1 -jadval.

Ekologik mezonlar va ularning barqarorlikka ta’siri

Ekologik mezon Asosiy xavflar Barqarorlikka ta’siri
Landshaft muvozanati Eroziya, ko chlq, sel Geotizim barqarorligini
jarayonlari saqglash
Suv resurslari Sulfat, og‘ir metall, kislota | Ichimlik suvi va ekotizimni
xavfsizligi drenajlari muhofaza qilish
. Chang va zararli gazlar Aholi salomatligi va
Atmosfera havosi chiqishi ekologik xavfsizlik
. 1 s R Endemik turlar yashash | Genetik resurslar va tabiat
Biologik xilma-xillik N . o DS
joyining qisqarishi muvozanatini saqlash
. . Yerning ikkilamchi Qazib olingan hududni
Rekultivatsiya degradatsiyasi gayta tiklash imkoniyati
Demak, ekologik mezonlar xilma-xillikni himoya qilish va
tog‘li hududlarda konchilik faoliyatini rekultivatsiya tadbirlarini amalga
baholash va boshqarishda hal qiluvchi oshirish orqali nafagat ekologik
ahamiyat kasb etadi. Landshaft xavfsizlik, balki uzoq muddatli
muvozanatini saqlash, suv va havo hududiy barqarorlik ham

sifatini muhofaza qilish, biologik

Atmosfera

havosi

Barqaror
ekologik

ta’minlanadi.

Suv
resurslari
xavfsizligi

rivojlanish

Biologik
xilma-xillik

=

Rekultivat-
siya

2-rasm. Barqaror ekologik rivojlanish infografikasi

Ijtimoiy mezonlar —
resurslardan foydalanishning aholi
turmush darajasi, salomatligi, bandlik
imkoniyatlari va hududiy ijtimoiy
infratuzilmaga ko‘rsatadigan ta’sirini

o'z ichiga oladi. Qazib olish
sanoatining rivojlanishi mahalliy
aholiga yangi ish ofrinlari yaratishi,
transport va kommunikatsiya

infratuzilmasini yaxshilashi mumkin,
biroq shu bilan birga, ekologik xavflar
va sog‘liq uchun salbiy oqibatlar ham

yuzaga Kkelishi ehtimoli mavjud [11,
12]. Shu sababli ijtimoiy mezonlarni
hisobga olish resurslardan
foydalanishda aholi manfaatlarini
himoya qilish, ijtimoiy beqarorlikning
oldini olish va hududiy barqarorlikni
ta’minlashning eng muhim shartidir.

Mazkur mezon resurslardan
foydalanishda tabiat, igtisodiyot va
jamiyat  o‘rtasida muvozanatni

saqlashga xizmat qiladi.
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2-Jadval.

Foydali qazilmalardan foydalanishda barqarorlik mezonlari

Barqaror rivojlanishdagi

Mezon Ilmiy tavsif vazifasi
Foydali gazilmalar
resurslarining joylashuvi, | Resurslarni ogilona
geologik  tuzilishi, tabiiy- | o‘zlashtirish, hududiy
Geografik geografik sharoitlari, transport | tafovutlarni kamaytirish,
va logistika imkoniyatlari bilan | iqtisodiy samaradorlikni
bog‘liq bo‘lgan hududiy omillar | ta’'minlash.
majmui.
Qazib olish va qayta ishlash
Jarayohining .atmosfera, SUV: | Atrof-muhitni muhofaza qilish,
. tu,p roq va blogeotsenozlal.“ga chigindilarni kamaytirish
Ekologik ta’siri, landshaftlarning rekultivatsiya, biologik Xilma:
degradatsiya  darajasi = va | _.j..- ’
) ; xillikni saqglash.
ekologik muvozanatni saqlash
zaruriyati.
Resurslardan foydalanishning
aholi  salomatligi, bandlik, Mahalliy aholining
turmush  darajasi, hududiy manfaatlarini ta’minlash
Ijtimoiy infratuzilma rivojlanishi va iitimoiy beqarorlikning ol dini
1Jt1m01y-1gtlsod1y barqa.rorhkka olish, farovonlikni oshirish
ko‘rsatadigan  bevosita va ’ '
bilvosita ta’siri.
Xulosa. [miy qazilmalardan foydalanishning ilmiy-

umumlashtirishlar shuni ko‘rsatadiki,
foydali gazilmalardan foydalanishda
geografik, ekologik va ijtimoiy
mezonlarning uyg‘unligi barqaror
rivojlanish konsepsiyasining
fundamental asosini tashkil etadi.
Geografik  mezonlar  resurslarni
samarali joylashtirish va iqtisodiy

jihatdan oqgilona o‘zlashtirish
imkoniyatlarini ~ belgilab  bersa,
ekologik mezonlar ushbu

jarayonlarning atrof-mubhitga ta’sirini
nazorat qilish va tabiiy muvozanatni
saglash  zaruriyatini  ta’kidlaydi.
[jtimoiy = mezonlar esa  aholi
manfaatlari, hududiy barqarorlik va
turmush darajasini bevosita o‘zida
mujassamlashtiradi. Shu bois ushbu
mezonlarning  bir-biridan  ajratib
bo‘lmaydigan o‘zaro uzviyligi foydali

metodik poydevorini shakllantiradi.
Tahlillar shuni anglatadiki,

agar mazkur mezonlardan biri

e’tibordan chetda qolsa, resurslardan

foydalanish jarayonida izchil
rivojlanish ~ buziladi: geografik
imkoniyatlar ~ hisobga  olinmasa

iqtisodiy = samaradorlik  pasayadi,
ekologik mezonlar e’tiborsiz qoldirilsa
ekologik tanazzul yuz beradi, ijtimoiy

mezonlar inobatga olinmasa esa
jamiyatda ijtimoiy beqarorlik
kuchayadi. Demak, foydali

qazilmalardan foydalanishda mazkur
uchlik mezonning uyg‘unligi nafagat
hududiy rivojlanish strategiyasini,
balki milliy iqtisodiy xavfsizlikni,
ekologik barqarorlikni va ijtimoiy
farovonlikni kafolatlaydigan yagona
kompleks mexanizm sifatida qaralishi
zarur.
Foydalanilgan adabiyotlar:
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PAKAMJIU EP KAJIACTPU YUYYH 3APYP BYJIAJIUTAH EP
AXBOPOTJIAP BASACMHMU INIARK/IVIAHTUPHUIILI

Paswanbex 2Kymanuészoe - “Yadasepaoiiuxa” dasaam uamuil-
A0UUXanaw HUCMuUmMymu Mycmaxua maokuKkomuucu

AHHOMauuaA. Makonaaoa
mamaaxkamoa ropumuaaémeau
dasnam ep kadacmpu maHkuoutl
HUXaMOAaH JpeaHuna2aH, mMaxaun
KuauHean e6a 6Oaxoaaw acocuda
OYyayHaUu Me3KOp PUBOHAAHAEM2aH
Hamuameaa  MoC — Keayedu  ep

KadacmpuHu apamuw 8a
ropumuwea UMKOH b6epysuu
pakamaaweax axbopomaap

basacuHu apamuw  macananapu

Kijmapuie2an, b6yHOail
MYammonapHu xan Kuauwea
tijHarmupuream mawkxuauil

madbupaapHu amanza owupuwoa
3amoHasull dacmypaapoaH, mexHux
gocumanapoau doiidararuu
3apypauau 3smupogd amua2aH.

Kaaum ciyjaaap. Ep
kadacmpu, pyiixamea oauwl, ep
xucobu, epaapHu b6axoaaul, mynpox
6oHumuposkacu, me3Kop
axbopomaap, “aknrnu” ep kadacmpu,
ep ucaoxomu, ep yuacmkacu, ep
axbopom basacu.

AHHOTaANMA. B CTaThe
KPUTHUYECKU U3y4eHbl,
IIPOAHAJIM3UPOBAHBI U  OIlEHEHBI

BOIIPOCHI BEJIEHUS TOCY/IApCTBEHHOTO
3eMeJIbHOrO KazacTtpa B cTpaHe. Ha

OCHOBE  aHaju3a  IOJHUMAIOTCS
BOIIPOCHl  co3zaHuss  1UdpoBOU
nHGOPMAITMOHHOHN 0a3bl,
MI03BOJIAIOIIEH (POPMUPOBATH U BECTH
3eMeJIbHBIN KaJ1acTp,
COOTBETCTBYIOIIIUI  COBPEMEHHOMY
6BICTPO pa3BUBAIOIIIEMYCS OOIIECTBY.
Otmeuaercs HEe0OX0/IMMOCTh
HCII0JIb30BAHUSA COBpPEMEHHBIX

IIporpaMM H TEeXHHUYECKHUX CPEACTB

IPU peaTu3aIiil OpTaHU3aAIUOHHBIX
MEPONPUATHH, HaIpaBJIeHHbIX Ha
peleHue moo0HbIX IPobIEM.

KiroueBblie cJI0Ba.
3eMeNbHBIM KajlacTp, PerucTpaius,
y4eT 3eMesib, OIleHKa 3eMeJlb,
OOHUTHPOBKA II0YB, OIlEpAaTHBHASA
nHGopManusa, «yMHbIN» 3eMeIbHbIN
KajacTp, 3eMejbHas  pedopma,
3eMeJIbHBIN yJ4acToK, 0asa JaHHBIX O
3EMJISIX.

Abstract. The article critically
examines, analyzes, and evaluates the
current system of maintaining the
state land cadastre in the country.
Based on the analysis, the issues of
creating a digital information
database that enables the
establishment and management of a
land cadastre adapted to today’s
rapidly developing society are raised.
The necessity of using modern
software and technical tools in
implementing organizational
measures aimed at solving such
problems is emphasized.

Keywords. Land cadastre,
registration, land accounting, land
valuation, soil bonitation, real-time
information, “smart” land cadastre,
land reform, land plot, land
information database.

Kupuii. Nuwuiab
YNKAPUIITHUHT xap KaHgan
BOCUTAJIApUJAH doiitananuITHA

OKHMJIOHA Ba caMapaJsiv TAIllKIJI STHIII,
SHI' aBBaJIO, YHUHT acoCUil wumuiad
YHKAPUII BOCUTACH XHCOOJIAaHTaH ep
OnIaH, yHJIaH (doiaIaHUIITHA
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TAIIKWI 3TUII MyaMMoJiapu OusiaH
y3BUU  OOFJIMKAUP, HEraku Yy
KUIIWINK  JKaMUSTU b6apua
dbaouATIIApUHUHT aCOCHHU TaITKUJT
sragu. PacmMuii  MabaymoTaapra
Kaparasja, V36ekucron
PecryOJITUKaCUHUHT ~ yMYMHUH  €p
MaWJOHH, 2024 HWHWJI XO0JIaTUra,
44892,3 MUHT TeKTapHH, IIyHIAaH
KHIIJIOK, Xy)KaJIUTH MakKcaylapura
MyJDKaJUIAHTaH epJap 26132,2 MUHT

reKTapHW, SHT KUMMAaTIu Oyarad
CYFOPDWIQJIUTaH epJjap MauJoHHU
4226,0 MHUHT TeKTapHA  TAalIKWJI

araau[ 1]. YmlOy wmaliioHIapaaH
UKTHUCOAUET TapMOKJIapHu/ia OKUJIOHA
Ba camapasin QoNaIaHUIIHU Hyara
KYUUII, OUpUHYN Taji/la, XaKKOHUU
MabJIyMOT/JIap MaKMyacHHH Tasab
KwiIaau. AHaH mIyHal ax6opoTiiap
TYIJIaMU MaMJIaKaT/Aa OPUTUIAETTaH
JlaBjaT €p KaJlacTpu HaTXKacuaa
OJIMHAJIH, oup TU3UMTa
KeJTUPWIAAU, KalTa WIUIaHAIH,
cakJaHaau Ba MaHdaaTaop
TAIIKWJIOTJIAp Ba ujaopajapra ¥3
daonusaTnapuna  QoligasaHUILIAD
y4yH Oepuiau.

VKTUCOAUET  TapMOKJIApUHU
OYTYHTH PUBOXKJIAHUIIN, 3aMOHABUMN
TEXHOJIOTUSJIAPHH, XycycaH,
pakamin TEXHOJIOTUSJIADHU
KYHJQJITUK TypMYyIIITa KUpuob
KeJIaETTaHJIUTH, V36exucron
PecriyOsimkacuza  XaM — pakamuin
UKTUCOAUETTa VTUIN Oyiinda oynub
OopwlaéTraH JiaBjiaT CHECATH  ep
KaJJaCTpUHU XaM pakamJd  XoJijia
IODUTUIITHUHT  WIMUN  ycayOuit
MacaJlalapUHU TAaAKUK KWIHII Ba
YHUHT HaTHKaJIADUHU STHTH THIIATH
ep KajacTpuHu sparumra cadapbap
KWJIHII 3aPYPUATHHU TYyFAUPAU.

MyaMMOHUWHT KYWHJIHUIIIN.
JlaBsaT ep KajacTpu-epJapHUHT
TabUUH, XyKaJIUK, XYKYKAN PeKUMU,
toudanapu, cudaTr XyCyCUATIapu Ba
KUUMAaTH, ep y4acTKaJIADUHUHT YPHU
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Ba yTYamJIapu, yJIapHUHT ep STajiapy,
epraH ¢oiasaHyBUMIap, MxKapara
OJIyBUMJIAP Ba MYJIK0pJIap
ypTracugaru TakCUMOTH TYFPUCHIATH
3apypuil Xamjia aHUK MabJIyMOTJIap

Ba XyXiKaTjlap TH3UMHAuUp[2 .
Aitnan ymOy Koujlara OWHOAaH,
JlaBjIaT ep Ka/laCTpHU ep

yJacTkajiapura OyJaraH XyKyKJapHU
JlaBjIaT pyHUxaTuAaH YTKa3WIUIIUHH,

epJIapHl  MUKJIOp Ba cudaTuHU
xucobra OJTUHUIIIUHH, TYIPOK
OOHUTUPOBKACUHU, epJlapHU
KaJIacTpJIu KAiMaT 0axOCUHH,
IIYHUHTJIEK €p KaJlacTpura  Owuf
I0KOpUZa bTUPOP STUJITAH
axbopoTIapHU oup TH3UMTa

COJIMHUIIIY, CAKJIAHUIIK Ba SHTUJIA0
TYPWINIINHNA V3 WYHUra oJaau[2,5].
Byunan kypuHub TypuOAUKY, TaBIIAT
ep KaJacTpUHU SAroHA YCIyOUAT
acocusa MaMJIaKaTaa
MyBaPakuATIN IOPUTHII Xap Oup
aJIOXU/a OJIMHTAH €p Y4aCTKaCUHUHT
XYKYKUU, MUKIOpUH, cudar Ba
KUAMAT axOopOoT/JapyuHU TYILIAII,
KaiTa UIILUIall, cakjail, Oup TH3UMra

KEJITUPUIIl Ba JOUMUN AHruiaad
TYpHUII XaMjla Typjau xucob Ba
XHCOOOT XyKKaTyapuja €puTtub

OGopum Kabu Mypakkab IKapaeH
xucoOnanaau. Illyspait skaH, ymioy

J)Kapa€éHHU  OCOHJIAIITUDUIN,  €p
TYFPUCHAATU TypJIU TyMaH
MabJIyMOTJIaDHU  SITOHA  TH3WUMTa

KEJITUPHUII Ba fArOHa axOopotiap
0a3zacMHU MIAK/UIAHTUPHUII  XaM/jia
VHA JIOUMWUH paBUIIAA SHTHIa0
TYPUII MakcajauAa “pakaMyin. €Ku

“akyuim”  ep KaAacTPpUHU SPaTUIIL
3apypJIUTHHU KypcaTaiu.
Pecriybnukana OyryHru kyHzaa 6,5
MJTH.JIaH OpPTHUK epAaH
doitnananyBun cyOBbeKTIap
MaBXKy/UIUTUHU ~ XaMJla  yJIapHU
MUKIOP KUXATUAH KyTanuo

OOpaETraH/IMTUHU 3bTUOOpPra OJICaK,
Oy MyaMMOHH WJIMHU IKUXATAaH
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OKOOMH XAl KWIHII —KaH4YaJIuK
MyXUM OSKaHJIWUTH SAKKOJ HaMOEH

oyamu.

TagKknKOTHHHT
METOXO0/IOTHK acocjiapu.
Pecnybisimkanma paKaMIH ep

KaJIaCTPUHU SPATUIIl Ba IOPUTHUIL,
YHU KYHJIUK Tanab apakacujia

ymiab TYPHIII YIyH siTOHA
Ma’bJIyMOTJIap 0azacuHU
IIAK/UIAHTHPUIN  Ba JOUMUM SHTH

axboporsiap OwsaH ymOy OasaHu
Tyaaupub Typuin 3apyp. /[emaxk,
MaMJIaKaT/la ep KaJIaCTPUHU OPUTHII
Y3JIyKCH3 *Kapa€H/iaH noopar 6yaam.

JKapaen WHCOH TOMOHU/IAH
TaHJIAHTaH  CcTparerusira  Kapab
OeNTUIaHUINM, TYpJIM BOCHUTa Ba
yciryosiap épaMuia amasira

omupuanmry 3apypl3 1. Jlapxakukar,
pakaMJIi JIaBJaT €p KaJacTpUHU
SApaTUIl Ba IOPUTHII YYyH HILIA0
YHUKWJIAIUTaH MabJIYMOTJIAp
6azacMHUH TyJa IIAKJUIAHTHUPUIII,
SHrWIabd TYypUIIl YYyH 3aMOHABUU

axb0poT TEXHOJIOTUsIapUaH
doiiananum, anbarra, MKOOMU
camapa Oepajim. Ax6opoT

TEXHOJIOTUSIApU- Oy OOBEKT, Kapa€H
€k xoamca (axbopoT MaxCyJI0TH)
HUHT XOJIATU XaKUAaru sHTU cudar

ax0OpOTIapUHU OJIUIII YUyH
MabJIyMOTJIApPHU  TYIUIAll, KaWTa
umnuiam, —saaruaab  Gopuin  Ba

Y3aTUIIHUHT BOCHUTa Ba ycaybJapu
’KaMJIaHMacH/IaH doiinananyBun
»kapaénaupl4]. Bynma ax6opoTiiapHu
KaTa WNOUIalm, OWup  TH3UMTa
KEJTUPHUIN, SHruaab Typuil Ba
cakJiaIia KOMITIOTepJiap, 3aMOHABUH

3JIEKTPOH JacTypjap, 3aMOHaBUH
y1490B ac600-ycKkyHayIapu
’)Kapa€HHUHT TEXHHK BOCHUTAJIapH

6ynazu. Komrprotepsiap Ba 2JIEKTPOH
JACTypJIapHU axOOpOT coxacujaa Ba

AJIOKAHUHT TeJIEKOMMYHUKAIIS
BOCUTaJIapUa KYJUTQaHUJTA TN
axbopor TEXHOJIOTUSJIADUHU
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PUBOXKJIAHTUPUII/IA, XyCyCaH,
“akn” ep KaJlaCTpUHH SAPaTHIIIA
3aMOHaBUM  OOoCKMuHM  Oorwiad
oepamul4,6]. Illymapau »sTubOpra
OoJITaH XOJIJa WJIMHH TagKHUKOTAA
TU3UMJIU TaXJIUI, TypyXJIalll,
MOHOTpadUK TAIKUKOT yCyJITapUIaH
KeHT hoi1aTaHIIIU.

TaaKUKOT HaTHUKAJIApU Ba
WIMHMHA MyHoO3apa. Pecnybymkana
JlaBJIaT €p KaJIaCTPUHU SPATHIII,
IODUTHIN, VHH PakKaMJIM XoJiaTra
VTKa3ulll Ba yMyMaH, ep KaJacTpu
axbopoTIapuHu KeHT
doiiananyBunap y4yH ommaborr
X0JIaTTa KeJITUPHIN Oyiimya OyryHTH
KyHTa Kajap oaub OOpujIraH KaTop
TQIKUKOT/IAD HaTWKaJapu IIyHJIaH
TYBOXJIUK Oepajiukyd, MamJakaTaa
JlaBjaT €p KaJacTPUHU SIPATHIN Ba
IODUTHUIII y4yH 3apyp Oyaran ep
Tyrpucuzaru  axboporiap 6asacu
acocui 0elllTa MyXuM MabJIyMOTJIap
TYPYXUHHU Vy3UJa >KaMJIAIN 3apyp:

ep yuacmkaaapuHu
Jcotrawzan YypHu, ep
yuacmkanapuHuHez XYKyKuil

xoaamu, epaAapHUHZ MukKoopu,
ep yuacmkaaapuHuHe cughamu,
ep yuacmxkarapuHuHz kadacmp
Kuitmamu. Yoy MaJyMOTJIapPHUHT
MyXUMJIUTH  IIIyH/IaKH, yaapza
HAWHKU KUIIUIOK Xy ?KQJITUTUTA OUJI €D
yJacTkajapu, OaJKd  HOKHUIILIOK
Xy?KQJIUTU epJjlapura xaM ouJi 6yiarax
MUKJIOPUH MabJIyMOTJIap, ep
OaxoJiali, epaaH doliamaHyBYUIAD
XaKuJard MabJIyMoOTJIap, IIYHUHT/IEK
KUIILIOK, XY KaJIUTH epJsapua
TapKaJIraH TYIPOKJIAaDHUHT
MEJINOPATUB XOJIATH TYFPUCHAATH

axbopoTiap >KaMJIaHTaH.
TagkukoTaap KypcaTaJuKu,
pecrybnKaja UKTUCOAUN
HCJIOXOTJIAPHU KeHTaluIIIH,
6upuHuM Trajgjia, e€ep KajacTpu

axbopotriapura OyyraH TajnabjapHU
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OLIMPMOKJA. XycycaH,
Tai0MPKOPJIUK daomusaTHHN
PUBOKJIAHUIIIH, yMyMaH,

UKTUCOAUETHU JKaZaJ VCHUIIH €ep
ydacTkajapura OyJraH XyKyKJapHU

y3 BakTHZa, TE3KOPJHUK OwiaH
pyuxaTra OJIMI, €p y4dacTKaJapUuHU
MUKJIOpHI XUCOOUHU

MIAKJUIAHTUPUII Ba HUXOAT, €pJIapHU
KaZlacTpJIn KUHUMaTHUHHU XHcoObJrarn
TU3UMHHH  TapTUOra  COJIUIITHHU
TaK030 KWIaau. byHian uniapau y3
BAKTH/Ia, IOKOPM AaHUKJIUKIApAa
OarKapwuIil, yMyMaH, OyHam
MaBbJIyMOTJIApHU €p KaJaCTPUHUHT
axbopoTsiap 6azacura KUPHUTHUIIIA
katop sHTH Arc GIS, ENVI, Corel
Draw, Qu Gis gactypJsiapu Ba Xxap XuI
Typ/laru yUyBUHCH3 YUHIIT
ammapatyiapu (ApoHJap) €pjamMuza
ep yJacTKajlapura OuJT
MabJIyMOTJIAPHU TYIIAII BA TaXJIWJI
KUJTHIII caMapau HaTW>Kajap
Oepajim.

Keninnru Anuiapsa
pecnybmkama XaM oomrka
puBokiaHrad gasiatiaap (Poccus
Qenepanusacu, 'epmanuda, Benrpus,
Anryima Ba 0Oomik.) Kabu epJyiapHH
X1UCcOo0 KWININ aMayueéTura dasozaH
TaCBHUpra OJIUII MaTepHhaIapuaaH
dorirananuIn KUpub KeJIMOKIAKHU, Oy
SIKUH HMCTUKOOJIIA MYXUM XYKAIUK
axaMUATHTa ara Oymagurax
TaabupJiap/iad oupura aiadaau. Ep
HCJIOXOTUHU SHAJIA YYKYPJIAILyBH, €D
y4acTKaJIapUHU  XyCyCUIJIAIITUPUII
Ba JlaBJIaT TacappybugaH UYHKAPUII
acocuza ep  MyHocabaTIapuHU
TaKOMWLIAIIYBU CYHBUU HyAA01ILIAD
épramMuia epra Ouj MabJIyMOTJIap
6azacuHU TE3KOP STHTUJIAII
3apypusatuHu Tyraupaau. IlyHgait
DKaH, OyHJall  TeXHOJIOTUAIAH
doiigasanuIn HaWUHKA JIaBJIAT €p
KaJJaCTPUHUHT ax00poTiap 6a3acuHu
spaTuinia, OaJIKu KajlacTpra Ou/I
6omka aTpubyTHB MabJIyMOTJIap
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6azacuHu  gpatumia — Hadakar
epJIApHUHT IIAKJIAHU, OaJiKu
dazonan OJIMHTaH TacBUpJIap

€pZaMu/ia ep OCTH KaTJaMIapH, SbHU
ymby XyAyAja TapKajiraH TYIpOKJap
Ba YJIADHUHT XyCYyCHUATIADUHU TE3KOP
paBUIIIa aHUKJIAII ad3aJUIUKIapUra
srajup. DbyHpaH Tamkapu, ep
KazacTpuaa OyH/Iall TeXHOJIOTUAIAH
doriganaHUI epJapHU MUKIOPHUU Ba
cudpar  xucobIapuHU IOPUTHII
HETU3uja  TyMaHJap  KecuMuja
pakamyii ep KaJacTpu THU3UMUTa
yTumra WMKOH  Oepaju. Ep
KaJIaCTPUHUHT axOopoTiap 6asacura
MabJIyMOTJIAap OJIUII yU4yH OUTTaruHa
Xopasm BUJIOATUHUHT [MTosot
TYMaHU y4YyH TaW€pJlaHTaH CyHbUU
nyamoI Tacsupsiapu épaamuia ENVI
mactypusaH  ¢oujasaHral — xoJsja
yTKas3uiaran epjapHu MOHUTOPUHTH
WIIapy HaTwKacuja Oy XyayAjaru
TYIPOKJIAPDHUHT Ty pJIAaHUIIH,
SKUHJIADHUHT BereTalus WH/EKCH,
TyIpOKJIap HAMJIMTU Ba XapopaTu
Kabu MabJIyMOTJIApHU JKyJla KarTa
QHUKJIMK/IA OJINIITA SPUIITHIIHU.
bynpait ¢daszoBuil TacBupJsap
Ows1aH UIIJIAIl HATHKACH/IA [Ty Hapca
KysaTwiaukd, “Sentinel” xap 5
MeTp/iaH 10 MeTp OaslaH/JTUKKaua,
“Landsat” — xap 16 meTpiaH 30 MeTp
OanaHAIuKravya AHUKJTUKJIaTH
MabJIyMOTJIADHU OJIUIT UMKOHUHU
oepau. Illy Owmnan Oup bIATOP/A,
ymi0y VTKa3WraH SKCIEpUMEHTIIap
KypCcaTAUKH, OJIMHTaH Xxap Oup
TACBUPHU Tax/ I KUJIHIIJIAH OJINH

KUIILJIOK XYKaJITUTU
MAaxCyJIOTJIADHUHT DKUIII
JaBpuilyiuru  Oyiimua kKamuza 3
WWUIMK ~ MabJIyMOTJIADHU  OJIMIII
tanab KwiumHaau. ByHUHT acocuit
cabaobu, 1505 W) :10) KecuMHua
TYIUIaHTaH Ma'bJIyMOTJ/IADHU OJIMHTAH
TaCBUpJIAD OPKAJIX COJIMIITUPHUII
IOKOpU aHHUKJINKKA SPUIIIHIIT
UMKOHUHHU Oepajim. by aca
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HUCTUKOOJ/Ia KOUHUHT y3ujaa Typuo
XaM TyIUIaHTaH Oapua axbopotsap
épaMuia XOJIAaTHU aHUK TaXJIUJI

KUJIHIITA WUMKOH Oepau.
Japxakukar, 3aMOHaBUU
JacTypJIallITUPWITAH  TU3UMJIap/aH
dorramanun ep KaJIaCTPUHU
IOPUTHIIIIA, XyCycaH, yIIoy
Makcajjiap y4yH  MabJIyMOTJIap
TyIUIaIlla  MoKOOWMHM — HaTHKajiap

Oepagu. byHpmail umiapHu aMaiui
JKHUXATJaH KeHr Kyjaamja oJub
Oopwuir, HadakaT WIMHUA TaJKHUKOT

UInulapuHu  Oakapuizga,  Oaskum
pecnybiimKka WJIMHUA- JIOWHXAJIall
WHCTUTYTU “?suaBepﬂoﬁHxa”na,
YHUHT BUJIOATJIAp/Iaru
OVIMHMAaIapusa KHIILIOK Xy KaJTUK
KapTaJapUHU sipaTHUII/IA, ep
MOHUTOPHUHTUHU 0Jin0 Oopwuiia,
SKHHJIAP Ba ep TypJiapu
MaKlIOHJIapUHU aHUKJIaIIa,
Xyayaiaapaa TapKaJIraH

TYIPOKJIAPDHUHT Tabuuii cudarura
XaKKOHUU  0Oaxo  Oepumima, ep
ydJacTKaJlapu/ila OXUPryd HHJLIapu 103
OepraH y3rapulUIapHUA aHHKJIaIIa
axmuy camapa 6epamgu. By aca, ¥3
HaBOaTH/A, Jonunxa
TAIIKWJIOTIapua  OakapuiaéTran
unuiap cuaTUHU OIIUPHUIITA, BAKT
cappuHu KaMauTUPHUIITA Ba
O6axkapwiaétraH unuiap  Oyiinuua
9JIEKTPOH axOopotsap 0Oa3zacuHH
KEHTaUTHUPUIITa, XyCycaH, PaKaMJIN
€p KaJaCTPpUHU sApaTHUIINAA HKOOUH
HaTWKajlapra SPUIIHINTa HUMKOH
oepanul6,7].

Mabiymku, xap KaHaauw ep
KaJIaCTPUHUHT acocuil 6yFruHu 6y —ep
MalIOHJIapUHUHT MUKJIOPH, cudaTH,
XyAyAAard —OKOWJIAIIYBU, XYKYKUH
X0JIaTH, KAHUMaTh  TII-PHUCHAATH
MabJAyMOTaAap THiaMmuaup. lemak
IOKOpU/IaTH MabJIyMOTJIapHU
OupsiaMuud Tap3za OJUIIl Ba YHU
TU3UMJIAIITUPWITAH Tap3da KauTa
UIIAIl Ba TapTHOra COJIAII YYIyH
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aHWK TEXHOJIOTUS 3apyp. AWHaH
MabJIyMOTJIADHH  KAaWTa  WIIUIAII
6yiinua coxara Kupub KegaéTraH

3aMOHaBUM axbopor
TEXHOJIOTUsIapU IOKOpHU/IaTH
BasudajsapHu Xan KUJIUIITa
MyJDKaJUIaHTaH. DyHJaH Tamkapy,
axbopor TEXHOJIOTHSAIaPHU
TH3UMJIADUHU ep KaJlacTpu
MakcaJirapuaaru axooporsap 6azacu
YUYH KyJLIall XOIuMJIAp
MEXHATHUHUHT caMapaJIoPJIUTHHU
OLIIUpAJHU. bynu TaCAUKJIAIII

MakKcaaua Myayuiugap TOMOHUAH
Xopasm BuwiosaTH [IIoBoT TyMaHuAaru
MaBXKyZ, ¢depMep XyKaJIUKIapU €ep
MaWjoHapuia oaub — GopuiraH
WIMAN W3JIAaHUIIIApAa ep KaJlacTpu
VIyH CyFOPHUIN CYBH, OSKHUHJAp
BETeTalusCHU, Typap »Kou OuHoJIapH,
OyIm  ep  MalOHJapura  OWJ
axboportiap TU3UMUHHU
MAKWIIAHTUPUII >KapaéHU HKKUTA
yeyana  Oaxkapwigu.  Bupunuu
ycy.aoa-nana mapouTH/ia KOUHUHT
y3ura yukub rokKopuzarwiap oyrmnua
MabJIyMOT/Jap TYIUIAIl Ba TaXJIHJI

KUJTAIITHU amajira OIITMPHUIII.
Hxxunuu ycyana aca
paKaMJIAIITUPUIITaH, IOKOpH
aHUKJINKKA 9ra OyiaraH CyHbHUH
WY JIJT01IT OopKaIu OJIMHTaH
MaBbIYMOTJIAPHU  TaxJIWI  KUJIUII
amasra omupwiaau. Mkkana ycynna
Xam raxTa FAJUTAYMJTUKKA
UXTUCOC/TAIral 12 Ta Qepmep
XY KUTUKJIapU Xyoyiu TaHsaab

osmHau. HKKasa ycyaja OJIMHTaH
HaTWKajap IIyHH KypcaTaJauKH,
UKKUHYU ycyaaa OupuHYUTA
KaparaHga mexHaTr capdpu 8 maprta
KaMau, MOAAWM xapakaTjap sca
nesapau 6,2 Oapobapra macauau,
IIyHUHTJEK OJIMHTaH ax0opoTiap
QHUKJIUTH WKKUHYUA yCyJa aH4da
IoKopu Oyiau. ByHzan Tamkapu,
UKKUHYU yCyJ €pJlaMua OJIMHTaH
axO0pOT/JIapHU TEMATUK TypyxJapra
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aXKpaTulll, tTacHudJIanm, Wy
KyUWITaH XaTOJIAaDHU TEKIITHUPUII Ba
yMyMu# Oaxosann OWPUHYU yCyJra
HUCOATaH OCOH aMaJira OIIHUPUIUIIN
Ky3aTWI/IH.

IOkopugaruiapsiad  KypuHHO
TYpUOJIUKH, JIaBJaT €p KaJ[aCTPUHU
TE€3KOpP, paKaMJIAIITHPUJITAH Tap3za

IOPUTHJININY, OyHHHT Y4yH Ky
paHrju, IOKOpH cudatiu
Kaprorpaduk MaTepuaap
Tal€psiami  TymMaH Ba  BHJIOAT

KecuMJIapujla epJIapHU TaKCUMJIAII
Ba KalTa TakcuMJIall OuaH OOFJIHMK
MyaMMOJIaDHHA XaJI KWIHIIAA SIXIITH
camapa Oepamu. ByHmaH Tamkapu,
epZlan ollaTaHUIIZAp Ba YMyMUU
ep MaWIOHJIapUHUHT X0JIaTu Oyinua
xucoboTIap Ty3ulll Ba GOIIKA KATOp
€p KaJacTpUHU IOpUTHUIN OWIaH

OOFJINK UIITapHU 3aMOHaBUU
axb0poT TEXHOJIOTUSAIAPUHU
KyJL1arad X0JI/1a OaskapuII
axboporyiap 6a3acMHM KHCKA BaKT
JTaBOMUIA Ba UKTUCOAUU
TeKaMKOPJIUK acocuaa

MAKWJIJTAHTUPUIITa UMKOH Oepajiy.
XyJsoca. YMyMaH IOKOpUJaru
TAAKUKOTJIAp HaTKajlapu acocujaa
KHCKada XyJioca KUJIHUII MyMKHUHKH,
TU3UMTa 3aMOHaBUM axbopoT
TEXHOJIOTHSJIADUHU  KOPUU  BTHII
SKUH KeJlakakaa OoIlka coxasap
CUHTapH ep KaJIaCTPUHU IOPUTHIITHU
TyO/laH TaKOMWLIAIITUPUINTA, YHHU
pakaMJIM KYpHHHIIIA spaTUINTra Ba
IOPUTHIITA, OXUDP OKHOaTAa “akjuid’
ep  KajacTpura  aWJIaHTUPHUIITA
UMKOH Oepasii. ByHUMHT HaTm»Kacuaa
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OJINHAIUTAH KaJlacTpHu
MabJIyMOTJIapU pecy0JInKa
epJsiapusiadH GoufaaHuIl TUBUMUHU
TapTubra COJIMIII/IA, 1aBjIaT
OIOPKETUHUHT KHUPUM  KHUCMHHH
OIIIMIIK/IA MyXUM HKTHCOJIMH acoc
oymamu.
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V3BEKHMCTOH/IA EP KAJIACTPUHU INTAKJIJIAHUIIIN BA YHU
NCTUKBOJJIJA MOJAEPHN3AIINAJIAIILI UMKOHUAT/IAPN

PapmanOex Kymanué3oB -
Hucmumymu mycmaxui mad@u@omuucu

AHHOTaAINA: Makosaga
MOHOTpadUK TAAKUKOT Ba aHAJIUTUK
Tax I ycyJuiapuiadn
dorpananuaraH X0JI71a

peciyO/iMKaza IOPUTHIAETTaH — €ep
KaJJaCTPUHY TApUXHI IIaKJIJTAHUIIH,
IODUTWININK Ba OyryHTH JaBp

Tasabaapu acocuza YHU
MOJEpHU3AINA KUJIHUII UHyJIugaru
MyamMMoJiap ~ xaMmjJa  3aMOHaBUU
TEXHOJIOTHSLIAP HETU3UIa
PUBOKJIAHTUPHUIII HCTUKOOIIapU
E€pUTUJITAH.

Annotation: The article,
based on the use of monographic
research methods and analytical
analysis, reflects the historical
formation and maintenance of the
state land cadastre in the republic,
presents  some  problems  of
modernization and ways of long-term
development of the land cadastral
system based on the use of modern

technologies.

TassH4 ubopaaap: ep
KaJacTpH,  TapuxX,  IIaKJJIaHMIII,
PHBO>KIIAHHIII, MOJICpHU3AIHS,

TEXHOJIOTHUSIJIAp, TU3UM, €p 3TaJurH,

epmad  QoimamaHumn, — OJOKYCHH,
OUYUMKJIUK, madodauk
Keywords: land  cadastre,

history, formation, development,
modernization, technology, system,
land ownership, land use, blockchain,
accuracy, openness

HNxTuconnéTHuar Oapua
coxanapura 6030p MyHOcabaTIapuHu
TE3KOPIHUK OWIaH KUpUO KEIUIIH
Oomka pecypcenap ounan 6up Katopaa

“V30aseepnovuxa” oasram uimuii-nonuxanau

VY30eKkucToH PecnyGnukacuHuHT
MWLM~ Oodnmuru  Oyiaran  ep
pecypcliapuian doiinamaHuITHI

OKMJIOHA Ba cCamapaJiv TAIIKWII HTUILTa
XaM  Y3UHUHT 4YyKyp TabCUPUHU
VTKa3MoKaa. byHa, alHUKca, 1aBiat
€p  KaJaCTpUHU  IOPUTWIMIINHU
OyryHru KyH Tajabiapura MoOC
MOJICpHU3AIUS KWIHIL Ba UCTUKOOITa
Xap TOMOHJIaMa PUBOKJIAHTHPUIILI
MMKOHUSTIIADUHU aHUKJIAIl aMajui
KHUXATIaH MyXUM HWYHaJIUILUIapaaH
Ooupu 6Y1ud XucoOaaHaIu.

bomika mamnakariap CHHrapu
V36ekucron PecryGnukacunarn ep
KaJacTpura OuJ HILUIAp XaM Y30K
Tapuxuil aaBpyapra 0opu0 Takagaau.
bynu €Epkun HaTmxkacu cudaruaa
Amup TemypHUHT MamMJIaKaTHU UA0pa
KWIWII JaBpuiaru epijaplaH COJHUK
VHIUPUII TapTUOU, SHTU epJlapHU
V3MalmTyupuI, ep-MyJkiap XUCOOUHU
JOUMHI FOpUTHO OOpHII, ep-MyJKIap
srajapu Ba epaaH
dboitinananyBunIapHA Maxcyc
pyiixartra ofuIira JIoWp Taaoupiap
KaTTa axamusitra sragup. XyCycaH,
XUPOK COJIUFU JNEXKOHUYUITUK
KWIMHAAUTaH EpJIApHUHT
YHYMJIOPJIUTH Ba XOCWJI MHUKIOpHU
Owian Oenrwinanranauruan A.Temyp
V3 “Tysyknapu”aa Kyhiugaruda OaéH
Kuwiran: “SlHa  amMp  KWIJAUMKH,
XUPOKHU DKMHAAH OJITAH XOCWJITa Ba
€PHUHI  YHYMIOPJIUTUTa Kapab
WUFCUHIIAP, YYHOHYH, IOUM Y3TYKCU3
paBuIa Kopus, OyJIOK Ba Aapé€ CyBH
OwIIaH CyFOPUJIAJUTaH YKUH epJIapuHU
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xucoOra OJICHHJIAp Ba YH/Ial epiiapaaH
OJIMHTaH XOCWJIJIaH WKKA XUCCAaCHHU
pausitTra, OWUpP XWCCACHUHHU  OJIHA
CapKOPJIMK (CaJiTaHAT Xa3WHACH) YUYYH
oncurimap” [9,19 Oer]. Jlammukop
epJiapHu CyFOpHJIIUTaH
MaloHIapTra HUCOaTaH YHYMIOPJIUTH
nact Oynramiauru  cababmu, Oy
epyapaaH OJIMHTaH  XOCHWJIHUHT
OJNITUJIaH OWp KHUCMH, Oab3uaa dca
CaKKM3JlaH Oup KUCMH  XHUPOXK
cudartuga  canTaHaT ~— Xa3MHACHUTa
TYJIAHTaH. A.Temyp V3
“Ty3ykiapu’na dbykaponapaan
VHANPUJIAAUTAH COJHUKJIAP MHUKIOPH,
COJIMKJIADHU WUFHIN TapTHOW, SHTHU
epaapHu V3IIAIITUPUITAHIUTH
cababmu (Qykaposapra OepunaguraH
UMTHE3NAp Kabu Macajajgapra xam
aloxynaa HIbTHOOpP Kaparran: “Amp
KWITUMKH, XOCHJT 10200014(0]
eTWIMAacHIaH OypyH pausITAaH MOJY
XUPOXK OJIMHMACHH. XOCHWJ €THJIrad
XUPOXKHU y4 OVl oncunmap. Arap
pausiT COJIMK TYTUIOBYM F0OOpMaciaH
COJIMKHH ¥3U KeNTupuo Oepca, y xoaa

oy epra COJIUK TYTIJIOBYH
o0opmacunnap”[9, 2006.]. VYwmoy
MabJIyMOTJIAP XIV  acpmaék

IOPTUMU3/Ia €p KaJacTpura OuJl xyJa
Kyl TagOupiap MamJlakaTHU HJI0pa
KuiviAa (poranaHWIraHIUTMHA SHA
Oup Kappa TacauKJIakIu.

OnnuHrn paBpiapia epJapHU

MUKIOpPUM  XMCOOMHHM  IOPUTHIIIA
acocaH TaHOO' YI40B OupIUrHaH
(oiinanaHmITraH. Xycycan,
M.N.M§nnomeBanET Oepran
1 manob —Matioon ynuos
oupnueu: Typkucmonoa 400ke.cazxicenea éxu
1600  ke.mempea, Xuea  xoHIUSUOA

900ks.cadcenea éxu 3600ks.mempea, byxopo
amupaueuoa  600xs.casxncenea éxu 2400
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MablIymMOTJIapura Kaparanga, XIX
acpra kennb XuBa XOHJIUTH epiiapuia
onuo Ooopwiran  ep  Xucobu
HaTW)KaJlapura acocaH XOHJIMKHUHT ep
dboHaM KyWHgaruya TaKCUMJIAHTaH:
Mysk epaapu 142,0 mMuHr TaHOOHH,
MYCYJIMOH JUHJIOpJIAp, SbHU MaCKUJ
epyapu - 152,0MuHT TaHOOHU TAIIKWII
Kwirad ( OyHJaH Talikapu, Xap Oup
Mackuara Bakd XyKykKd — OuiaH
kymmmya 10,0 TanHoO ep akpaTuwiraxn
Oynub, yJIapHUHT >KaMU MaiJI0HU
! xonnmuk Oyiimya 10,0 - 12,0 mMmHr
TaHOOHM TAIIKWJI KWJTaH), JeMak,
XuBa XOHJUTHAArM KaMHu Bak®
epiapu 165,0- 170,0 MuHr TaHOOHU
TAIlIKUJI KWJITaH; JaBJATHUHT SKUH ep
dbouau -86,0 MUHT TaHOOHU TAIIKWJ
Kkuiras [17].

M.ﬁ.ﬁynnomeBHHHr Oepran
MabIyMOTJIAPUHUA TYIUIaraH XoJjja,
XIX acpHuHr ypranapuga Xwusa
XoHJuruaaru OyTyH ep (oHauHuU
XucoOiam KyHugarn HaTHXalapHU
OepraH:

- MaxCyJIOT HuNUIa0 YUKAPYBYH
JIEXKOHJIap- TmacTt Tabaka, adHo Ba
osécam nexkoHmap xamu 64,0 MuHT
TaHOO epra rajuK KuJirasiap;

- FOKOpH Tabakajgarv MyJKa0pJiap
xamu 70,0 MUHT TaHOO epra ASrajuK
KWIraHsap;

- JaBJIaT Ba MAacCXKHJ epJiapu-
250,0 MuHr TaHOOHM TAIIKWJI DTraH
[17].

By mabnymoTnap mry naBpiapaa
EpJIapHUHT  MHKIOPUNA  XUCOOWHH,
XyCyCaH, €p KaJacTpu HIJIapUHU

mene oynean(/asvioos

npeoobpazosamsl u
gopmuposanue COYUATUCIMUYECKO20
semaenonvsosanuss 6  Yzbexckou CCP.
Tawxenm, Hayka, 1965, 14 cmp.)

Ke.Mempea
A.Aepapnvie
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IOPUTWINIIYA AHYATMHA SXIIA WyJraH
KYWWITAaHJIWTUAAH Janojar Oepaau.
AmMmo, XX acCpHUHT UKKHHYH SIPMH/IA
Typkucronnun  Poccusira  kymmob
ofmHUIIM Oy XyIyAna €p KaaacTpu
WIUIAPUHU XaM TyOlaH y3rapuiimra
cabab Oymmu. Pyc wawsMmyprapu
y3napura OYHUCYHIUpUITaH
Xyoyajnapiard — HaMHKA — KUIUIOK
XYKaJUru  epilapuHd  MUKAOpP Ba
cubar XHUCOOMHM  IOPUTHUIL, €p
SrajlMKJIApUHU  JaBjaT pyuxarura
OJIUII WIUTApUHU, Oanku 11y OwusiaH
oup BaKTHUHT y3uaa axoan
NyHKTJIapH, IIaxapiapaaru OMHO Ba
MHIIOOTJIAp, €p y4YacTKaJIapuHU XaM
pyuxarra OJuII, yiap Y4YyH Xam
XapuTajap SpaTulll, yJapAaH COJUK
YHIUPHUILI UILIJIApUHU nuynra
Kyhumran.1917 #unga 103 Oepran
OKTSOph HWHKHIOOH V36ekucronaa
Xam KaJacTp TU3UMUHU
TaKOMWUIAIITUPUIIAA MYXHM  POJ
Vitnaau. Xycycan, 1918 imnna kaOyn
KUJIMHTaH “llMaxap  epnapuHU
tacappyd®  KAIUII  TYFPUCHUIATH
Huzom’’ra OuHOaH, KHMHMHT
dbolinanaHuuaaH  KaTbUil  Hazap
maxap derapacugaru Oapya epJiap,
CyB XaB3ajapu Ba YpMOHIap ep
pyiixatura onmuHaauran oy [5,6,7].
Pyiixarra o acocaH IIaxap

epJiapujian doianaHuITHAT
OoIIKapuIl, epiaapHU peKaJaAMITHPHUII
Ba COJIMKJIAp MHKIOPJIapUHU
aHUKJIAIII, doitmananyB4mIap
XyKyKJIapuHA Myxodasza KWIHIIl Ba
MyCTaxKamJIaIl, maxap
XY)KaTUTUHUHT OOIIKa TaabJapuHU
TabMHHJIAII Makcaiapuaa
YTKa3WJIraH.

Epmapau pylixarra omum y3
uyura KyWHJAaruwjiapHd OJraH. ep
Y4acTKaJIapy Ba CYyB KEHIallUIAPUHHUHT
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TaOUMIA-XYKANUK ~ XamJa XYKYKHil
XoJaTiapu; XyKyKuil Ba Oup THU3UMra
KEeNTUPUIITaH MabJIyMOTIapHU
TYIUIAll, CaKiall Ba acOCHUM Xamja
JKOPUM paBHILJa pyWXarra OJIMII.
Pyiixatra onum )xapaéHuaa Oy epaaru
Kypuiauiuiap Ba OuHoMap (KaBatiiap
COHHM, JEBOpJIapH Ba KaMU KypHJITraH
XYyl MaioHH, OaNlaH JIUT 1, X0JIaTH,
ACKUPTaHJIMK XO0JdaTH, (hoiganaHyBuu
Ba  JracM) XamJa  HMHIIOOTJap
TaCBUpJIApUHU EpPUTTaH XoJiga e€p
YYaCTKaCMHUHT TaBcupu Oepuiras;
ep Typiapu (OuHONap, XOBJIH, OOF,
noiau3, oMOOp, KHIIUIOK XY>KaJlUuru
epJsiapu, Oy epyiap Ba Oouik.) Oyitnua

YYaCTKAHUHT DKCIUIMKALHASICH
TY3WJITaH, IIYHUHTACK, HOEO
Jlapaxtiap TYFpPUCUAATH

MabJIyMOTIap (JapaxT HOMH, COHH,
SKWITaH BaKTH, XOJaTH, YyMYMHU
0axocH, y4aCTKaCMHUHI HHILAOJIUTH,
perbedu Ba TYHpPOFH, CyB
MaHOaJTapUHUHT MaB3KY/IJIUTH)
kearupuiras [7,8 .

V3unuar MasmyHu Gyiinua Oy
TagOMp OyryHI'M KyHIaru axoJju
MYHKTJIAPH epJiapy KaJlaCTPUHUHT OUp
KYPUHUIIM 311. YHAA OyT'yHTH KyHJa
Xam Y3UHUHT aXaMUATHHU
WYKOTMaraH, IIaxap €p KaIacTpu
MyaMMOJIapUHU Xan KUJTUIITa
UYyHaNTUpWITaH MyXTa Ba yciIyouii
KUXATIAH TYFpH ¢HalyBap
Oepwirad 3au. AMMO OOIIKApYyBHUHT
OyHpyKOO3/IMK yCylHura acociaHTaH
MaBXy/Jl XY>KaIUK cu€caTu 11y JaBpaa
V36ekucTonma XaM ep  KagacTpH
UIUTAPUHUHT PUBOKIIAHUIIUTA UMKOH
oepmaau. bo3 ycrura, epra Ba 6oika

unuiad  YMKapuil — BOCHUTAaJlapura
JaBJaT  MYJKYWIMTMHUHT  KaTbHUU
VpHATWIMIIM ~ €p  KaJaCTPUHUHT
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PUBOKJIAHUIILI NYJIVHU TyOnaH
y3raptupub 1000pau.

Tabuuii pecypcnapra (ep, Cys,
YPMOH) JaBJjaT STAIMTMHUHT BYKYATa
KeTUIId OWIaH ep KagacTpu TU3UMHU
yIapHUHT  XOJIAaTH  TYFPHUCHJATH
MabJIyMOTJIAPHUHT  OUp  THU3UMTa
KeJNTUpWIraH TymiamMu  cudaruaa
TypJu MHUHTaKajap Ba MaMJIaKaTHU
MapKazJaiiras OOILIKAPUIITHUHT
MYXUM KypOJu OYJIUIIN 3apyp d/IU.
IIyHUHT yayH XaM Y30eKHCTOH/A
spaTWiIraH e€p KaJacTpu JaBiat
MOXHSTHUTA 3Ta OYIIra” Ba siroHa, aMMO
aHWK, pecypc HyKTaWm Ha3zapuaaH
KAaThUW HJIOpaBUi Tanabiap acocuia
roputiwirad. Illy cabGabau xam SHr
MyXUM pecypc (ep) sAroHa pgaBiaT
MYJIKHHA TaITKAI ATHUIIINATA
KapamMacJaH  yHUHT  KaJacTpUHU
IOPUTHUIIT UJIOPAaBUI XapakTepra jsra
Oynranauru cababnm MamitakaTaard
ep KaJacTpu WHIUIapuaa ¥y3ura Xoc
XYCYCUSATIIAPHU BYXKYIra KeITUPIU
[4,8,12]. By xycycusitinap aiiHaH ep
KaJacTpUHU FOPUTHLLIA EpKUH
HaMOEH OYraH.

Vrran, XX - acpuuar 30-

Huapuaa V36exucronna
IODUTWITAH €p KaJacTpu AacocCaH
KHUIIIOK XYKaIATH epJiapuiad
doiinasiaHMIIHK  AaBiaT pyilxatura
onuII  xamja OyHmal  epliapHu

MUKJIOPUI XUCOOWHU FOPUTHUIITHHU Y3
nyura oirat. by xonar ep kagacTpuHu
FOPUTHII YUYH oup KaTop
XYXOKATIIApHUA  SIPATUIL 3apypPUSITUHU
Tyrauprad. Hartwxkana  xosxosnap
yauyH “Epnapam wun  yTkaswirasn
nadrapu’”, KMIUIOK TyMaHJIapu Y4yH
“TymMaHHUHT €p KaJacTpu KHUTOOH
oputuia Oouvtanau. KeWnHuanuk
ymby kuto0 Owian Oup KaTopja
“TymaHHUHT  HaBOaT4YM  KajgacTp
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Kapracu” (1940 i) KOPUHI
ATWIIN. YOy XyXOKaTiJapHU amaira
KHPUTHIIAIIE Y36EKHCTOHAA XaM ep
KaJ1acTpu UIUTapUHA MabIyM
TapTUOa Wynra Kywumra HWMKOH
Ooepau. bynapnan Tamikapu, CcOOHK
Uttndox Munuctpnap CoBETHHUHT
1954#iun 31nexkabpaaru  “Mamiakat
ep  GOHAMHMHI  sSITOHA  JIaBjaT
XUCOOMHU IOPUTHUIN TYFpUCHUIA TH
Kapopura myBopuk unuiad YuKuiIrad
Ba amanuérra KupuTwirad “Epnapnan
doitgaTaHUITHUHT pyuxaru Ba
€pJIAPHUHT JaBJIaT XUCOOMHU FOPUTHUII
TapTUOM XaKuaa TH KypcaTmaiapra
OouHoaH,1955-itmnman  Oomnad  xap
Wuam  pecnyOiiMKa MUHTaKajlapuaa,
BUJIOSITIIAapAa Ba OyryH Mamiiakar

Oyiinua ep OanaHciapu (ep
XUCOOOTIIapHU )HU TY3HILL nyJra
Kyhunradn. byHpan Ttamkapu, ymoy
KypcarManapaa e€p  TypJlapuiaH
doitnananuTHU TYFPUWINTUHA
TacIuKIall MaKcaJuia

TYNPOKJIApHUHT cudaTtu Ba acocuil
Xxoccajapy XakuJarn MabIyMOTJIap
3apypaMru  KypcaTwirad. byHpan
MabJIyMOTJIAPHH (dakat NHPUK
MacmTablii TYOpoOK XapuTajaapulaH
ojmm MyMKuH Oynrad. LIlyHuHr yuyH
1956 i#iunum pecnyOnmMKa KUIIIOK
XYyKanuru Basupiauru xowunparu Ep
Ty3HUIll OOLIKapMacHujaa Maxcyc Typyx
Talmkuil H»Tuiarad. by rypyx 1959
vuira kenu6 102 Ta TyMaHHUHT
TYNPOK XapuUTaJlapuHU TaiépriaraH.
By rypyx Y36exucron PecryGmukacu
Munuctpiap  CoBeruHunr 1959
munru 270-coH Kapopu OMIIaH Maxcyc

TYIPOK AKCTICAUIUSICUTA
alJIaHTUPWIITaH Ba KEMMHYAIUK, TbHU
1969innna “¥Y3runpozem”
pecryonka WIMUKA-JIOMUX JIALI
WHCTUTYTHU TapKUOUAaru “Ep

245



KaJ1acTpu bunmnanu’ra
aitnantupunrad. by ¢uiuan epnapuu
CH(ATUHUHT  aHUKJIAN,  TYMPOK
OOHUTHPOBKACH Ba epJIapHU
UKTUCOAMM  Oaxomamr  kabu  ep
KaJacTpy UIUIapuHA OaxkapraH [12 ].
PecnyOnukana ep KagacTpuHU

FOPUTHIINIIAHUA sAHaaa
TaKOMUJUTAIITHPHUIIIA COOUK
Uttudox  Munuctpnap  CoBeru

toMoHuaH 1977 finn 10 uronga Kadys
KWINHTaH “‘/laBnar ep KaJgacTpUHU
IOPUTUII TapTUOM TYFpucuga” THU
Kapop myxum poib ViiHaras[5,12 ].
Ymby kapopra OMHOaH €p KaJaacTpu
pecryonnkaa XaM epaaH
doilnaslaHMIUIapHA  pyiXaTra OJIMIL,
ep XxucoOu Ba epiap 0axoJalll Uiliapu
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TyMaH ep OanaHcmapu (XHCOOOTIapH)

aKcapusIT KUIIUIOK XY KAJIATH
epIapUHUHT  MHUKIOPHH  Xucoou
KYpUHHIIWIA  KoJlaBeprad. byHu

KyWHUJAry ’xajiBajl MabIyMOTIapy XaM
EpkuH Tacnukianau ( 1-xaasan)

V36exncronma ep Kamactpu
TU3UMUHU HIaKJUTAHUAIITN Ba
IOpUTHIIMIIKA OYiinda om0 OopuiraH
TQIKUKOTIAp  IMIYHAAH  TyBOXJIUK
Oepaauku, €p KagacTpu TU3UMHUHU
MIAKJUTAHWIIIA ~ Ba  PUBOXJIAHMIIA
OOIIIKa XOpWKUHU JaBiariap CHUHTapu
Oy epia xaM Y30K Tapuxra 3rajup,
aMMO Oy TH3UM aKcapuAaT XoJulapjia
acocaH ep OWJiaH, YHUHI KaJaCTpUHU
MAK/UTAHTHPHUIIT  Ba FOPUTHIN OWIIaH
OOFIUK OViTraH.

OyTyH Oup MaxmyaBuid TaaOUp Jlapxakukar, 1 ->xanBanmaru
cudartuga sAroHa YycIyo€Tr acocuaa MabJIyMOTJIAp Xap MMM pecryOinKa
VTkaswna Oonutanau. Jlekun ep oyiinua Ty3UJIaJIUraH ep
KaJIaCTPUHUHT ~ aCOCHMl  TapKuOui OallaHCTapyHU  aKCapHsT KHIILJIOK
KUCMIIapuaaH Oupu OYynraH epiiapHu XyKanuru ~ MaHdaatiapura  MOC
MUKJIOPUN XUCOOMHUHT Xap WWITH DKaHJIMTMHU KypcaTaau.
HaTwkKack cudaruga Ty3uIaguraH
1-2cadean
Pecnyb6auka ep oHdunu ep moudhaaapu 6jituvua magcumaraHuwu’
YMymuii ep MaijoHu Iy symanan
T.p. Ep donauauHr Toudanapu Y P ! CYFOPUJIQINTaH epJiap
MUHT Tr'a % MUHT ra %
1 KUnuIoK Xy»Kajaurura MyJKaalaHTraH 26 132,2 58,21 4226, 9,41
epJiap
2 AXOJIV YHKTJIADUHUHT epJiapu 226,7 0,51 50,9 0,11
Canoar, TpaHCHOPT, ajloKa, Myaodaa
3 Ba OoIKa MaKcajapra 786,9 1,75 12,6 0,03
MYJIKaJIJIaHTaH epJiap
TabuaTHU myxodasza KUJTHIII,
4 | COFJIOMJAIITHPHUIN —Ba  PeKpearus 32233 718 0,9 0,002
MaKcajjlapura MyJKaJUIaHTaH epJiap
5 TapI/IXI/II/I-Ma]_'[aHI/II/I axaMuAaTra 15,0 0,03
MOJIUK epJiap
6 Ypmon dbormu eprapu 12 092,5 26,04 45,4 0,10
7 CyB ¢oHuu epiapu 827,3 1,84 4,6 0,01
8 3axupa epiap 1588,5 3,54 1,9 0,004
“Kammu eprap: 44892,4 100 4342,5 9,67

*Va6exucron Pecrrybmkacu Mkrucomuér Ba Mosmsa xysypuzaaru KafacTp areHT/IMTH MabIyMOT/IAPH,
2024 ¥na 01.01 ra.
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V36exucron
PecIyOJITUKAaCMHUHT MYCTaKHJLTHKKA
SPUIINUINN  XaMJla HKTHCOAUETAA
06030p MyHOcabaT/IapUHUHT  Kapop
TOIAIIKA Ba JKaJa/UIMK  OwiaH
PUBOXKJIQHHUIIIA YHUHT 4Yerapacujaa

MaBXKYy/I Oysiran Oapua ep
pecypciapuHi  XyKYKUH KUXATAaH
TapTUOTa  COJIMIIHU,  YJIADHUHT

MUKAOpUUM Ba cudar xucobuHU
JIOUMHU PaBUII/IA OPUTHO OOPUIITHU
xXamja UKTHUCOAUH KUHUMaTUHU
aHUKJIAIIHA TakKo30 KWiau. AbHH,
0030p HUKTUCOAHWETHTA  yTAaETraH
napnar cudarusa Y36eKHCTOH xaM
y3uma MmaBxkyz Oyaran 6apua TaOuui,
UKTHCOJINN Ba OOIIKa pecypciapHHU
doritananyBunIap KeCUMH/a
py#xaTra OJIHIl, XUCOOMHU IOPUTHII
Ba KUUMaTWHU aHUKJAN Oyinda
aHuK axboporsiapra 3sra 0yyub

TYPUIIU 3aPYP 3/U.
Kaiing KUJINIII 3apypKH,
MaMJIaKaT/a sIpaTUJIrad Ba

IOPUTWJIAETTaH JaBjaT KajacTpJapu
SITOHA TU3UMUHUHT aCOCUHU J|aBJIaT
€p KaJacTpU TAIIKHWJI 3Tajh, HerakKu
bomika Oapua  pecypciaap — Ba
o0bekTIap yII0y ep MalaoHuaa
xkottamrad. Iy cababsu, SHT
aBBAJIO, ep KaJaCTPUHU, aHUKPOFH,
ep MaNJOHJIADUHUHT  MUKIOPHUM
XHCOOMHHM TYFPU IOPUTHUIN, SbHU
ymidy TaaO0up HaTwkacu Oyinda
unuiab YUKWJIAJUTaH ep
O6anmaHcmapuHu (akKaTTUHA KUIILIOK
XyKaIurn MandaaTiapd  HyKTau

Hazapu/iaH sMac, Oaku
UKTHCOJMETHUHT Oapya TapMOKJIapu
Ba xyAymrapu MaHdaaTIapuIaH

Keanb YMKKAH XOJila TY3HII 3apyp
o6ynamau. lllyngaii xonmaruHa Oolrka
TypJIapAaru KajiacTpJiap
MabJIyMOTJIADU €p MabJIyMOTJIapHu
OowtaH dyHKIIMOHANT OOFJIaHTaH
6ynanu [2,3].

ByryHIru KyH/71a I0pUTHIAETTaH
JaBjaT €ep KaJacTpu TeoJie3Hus,

Kaprorpadus, ep TY3U1I,
TYIPOKIIYHOCTUK Ba ax00poT
TEXHOJIOTUSJIADU  TaMOWWJIApUHU
OupsamTUprad Ky — TapMOKJIN

WIMHH acocra Kypwiras [1,4]. bByaga
reojie3uss Ba kaprorpadus  ep
yyacTKaJJapUHM aHHK yja4all Ba
KapTajall y4yH 3apyp, OKOpHU
aHUKJIUKKA 3ra OyJsraH, IIyHUHTAEK
sTOHa KOOpJAWHATajap THU3UMHUHU
sSpaTUIl y4YyH acoc spaTca, ep

y4acTKaJlapuHU y4an Ba
yerapajJlapuH OeJiruiiani, yJapHU
KOHYHUU TaH OJIMHUIINHUA

TabMUHJIAII Ba epra OWJi HU30JIApHU
OJIIMHU OJIUII Y4YyH €p TY3UII
ycyJ1apu KYJUIaHUJIAIU.
TyIpOKIIyHOCJIMK epHU 0OaxoJsiall Ba
TacHuJIaIra KaTTa XHcca KYIIca,
axbopoT TEXHOJIOTUsIapHU
MabJIYMOTJIADHU  TYIUIAIl, KauTa
unuIaii, OWp TU3UMIa KeJITUPHUII,
cakjall,  TaxJIWI  KWIUII  Ba
TapKATUIITHA OCOHJIAIIITUPA/IH.

Onub6 OGopuiaraH Hazapuil Ba
AHAJIUTUK TAAKUKOTJIAp acocujaa
IIYHU QJIOXU/Ia KaW/l KUJIUII 3apyPKH,
CYHITM  HWUIapja  JaBjaaT  ep
KaJJaCTPUHUHT WJIMHHM acoCJIapuHU
TaKOMWUIAIITUPHUINTA  KApaTUJITaH
KaTOp MOJIepHU3ALUAIAII UIIIapU
amasira  OLIMPWIMOKZAA. byHzjait
UIUIAp >KymJlacura KyHuaaruiapHU
KUPUTHII MyMKHH:

- JaBjar ep  KaJlacTpu
TU3UMUJIA WIFOP TeXHOJOTHUsJIAapHU

V3JIallITUPHUIIL. Kymnanas, ep
yJacTKajaapu 6yiinua ATOHA
axboportiap Oaszacu “UzCAD?,

‘Teomoptran”Hy  ApaTWIUIIN  Ba
IOpUTWINUIIY, CYHBUH UYJIIONLIAP
€pJaMu/ia OJIMHTAaH TacBUpJIap/aH,

MacodazaH 30HIJIAIII
MaTepuasiapuzad  doigaIaHull,
VIyBUMCH3  YUYHII  amnmnaparjaapu
épiaMuza  epJapHd  MHUKIOPHUU

XUCOOUHU IOPUTHII Ba Xako3oyap. by
TEeXHOJIOTUSAIIAP ZlaBjIaT ep



KaJJaCTPUHU IOPUTHII YUYH 3apypuil
MAabJIyMOTJIADHU TYIJIAIl AHUKJIUTH
Ba caMapaJiOpJIUTUHU  Ce3WIapJiu
mapakaaa OIITUPA/IH, MeXHaT
cappuHM KaMauTUPAIN;

- AroHa axb0poT THU3HMMHHU

sApaTHIII Ba PUBOXKJIAHTUPUIIL.
Kymnagan, aBiatr ep KajacTpu
TU3UMHUA “UzCAD” ATOHA

axboporysap 0asacUHHU SAPATHIHAIIH
XaMJla YHH JIOUMHH MabJIyMOTJIap
OownaH TYIAUpUO TYPUJIHIIN JIaBJIaT
XU3MaTJIapUHU  SITOHA  TU3HUM7A
IOPUTHUIITHY, MapKa3JIallITUPUITaH Ba
SAXJIAT ep-axo0poT TU3UMUHU
SIpaTHUIIHU, MabJIyMOTJIapHU
OOILIKAPUIHY COAAAJIAINTAPAAN Ba
TYpJIM JIaBJIaT OpTaHJIapH ypTacuja

axb0poT aJIMaITUHyBUHHU
OCOHJIAIITHPA/IH;

- XaJKapo CTaH/JApTJIapHU
JKOpUU OTUIIL. Bynpait
CTaHAPTIAPHU ZlaBJIaT ep
KaJaCTPUHU  IOPUTHIN  THU3UMUTA
YKOPUH STUJIUIIHN PECITyOTUKAHUHT ep
pecypciiapuiaH dorimananuIHu
OolIKapyBH Ba ep  KajacTpu

TU3UMJIADUHHU OOINIKA PUBOKJIAHTAH
JaBjiaTyiapra MYyBOMHUK KeJTHIIUHU
TabMHUHJIAWI Ba TpaHCYerapaBuu
XaMKOPJIMKHU OCOHJIAIITHPAIH.

AMMO, zaBjaT ep KaJaCTpUHU
pecnybsmkaaa UCTHUKOOJIAA
PUBOKJIAHTUPUIN OyHnYa IOKOpHUZa
KAl KWINHTaH MXKOOWMM Kamamiap
O6wiaH Oup kKaropjaa Oy HUyHaIHIIIA
XaJl ~KWIMHHIOK JIO3UM  OyJraH
MyaMMoOJIap XaM MaBxKyj. bysapra,
dbukpuMmn3ua, KyHAuAarnIapHu
KUPUTHUII MyMKHUH:

- JlaByJaT €p  KajacTpu
TU3UMUHU IOPUTHIII YUyH
OJTMHAUTAH MabAyMOTJIaPHHUHT
cudaTu Ba U3YWIIUTHHUA JOUMO XaM
Tasabra >kaBob 6epMac/IUry;

- epJapHH pyWxarra OJIHIII,
XUCOOWHM IOPDUTUIN Ba COJIMKKA
TOPTHINl Kabwm TU3UMJIAp YypTacujaa
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V3JIYKCU3 axbopoTiap
aJIMalluHYBUHH sTHaz1a
TaKOMUTAIITUPHUIITHY 3apYPJIUTH;

- JaBjarT ep  KaJlacTpu
axbopotyiapura JKaMOaTYMJINKHU
TYFPUAAH-TYFPHU KUPUIITHA Ba

dykaposap GaosIUTUHU OUIUPUIIT
UMKOHUATIADUHU  SIPATUII  YUyH
yjapra KyJyau 0ysiran uatepdericiaap
maddodauruam TabMUHJIAII
3apypJIUTH.

TyFpu, I0OKOpHUAru MyaMmmMoJiap
V36exkncTona I0pUTHIAETIaH [IABIIAT

€p KaJacTpu THU3UMUHU IKAXOH
aH/03a71apura MoOC paBuIga
PUBOXKJIAHTUPHIITA HMKOH
oepmarizn. Illynmait  Gysaummra
Kapamac/aH, 0110 OopraH

TaXJINJINNA TaJKUKOTJIAp OKOPHAaru
MyaMMOJIapHU KuCMaH Oysicaza xas
KWINIITa  UYHAITUPWITAaH  SIHTU
HMKOHUATIAPHU XaM aumo
OyIaéTraHJINTUHA KypcatT/iy.
Bynapman Kyiuzgaru HWKKUTACUHU
ajJoxy/la 3bTHUPOd ISTUIL  3apyp
[14,15,16 ]: )

- CYHbUH  UHTEJJIEKT
MAaIlIMHAHU YPTaHUIIL;

- OJIOKYEeH TeXHOJIOTUACH.

Byunma, arapga — GupuHYU
TEXHOJIOTHs KaTTa XakKMulapjard
axOopoT/IapHU  TaxJIWI  KUJIWII,
MyausH »)Kapa€HIapHU
aBTOMATJIAIIITUPUIIL OpKau
caMapaJIOpJINKHU Ba AHUKJIMKHU
OIIMpca, HUKKUHYU  TEXHOJIOTHS
axboportiap XaB(CUBJIUTUHY,
madGo@AUruHN Ba Ky3aTUIUIINHA
KYYalTUPUIIl OpKaJM TalllKapuaH
MabaymMoTiaap  6aszacuHu  6Gy3ub
KUPUIII xaBOUHU KaMaWTUpaau
[14,15].

bioitueiin

Ba

TEXHOJIOTUSCU
acocaH  JaBijaT ep  KaJacTpu
O6azacuzaru = MaBXKy[[ ~ €3yBJIApHU
6o1KapUIIUHUHT XaBdcus, maddod
Ba caMapajy yCyJIMHU Ou3ra TakIum
STUIIl OPKAJIM €p  KaJIaCTPUHU
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Ce3mJIapJiMl  Jlapakajia  SAXIIHJIAIl
UMKOHUSATHHHU sipaTaju. By
HyHaIMIIIa o160 6opuran
TQIKUKOTJIAp YIIOy TEXHOJIOTUSHU
KyHAHugaru UMKOHUATIAPUHU
aJIOXU/Ia-aJIOXU/a QXKpaTHUIII
UMKOHUHU Oep/iu:

1. XaB(pcus Ba Oy3ryHUMIHNKIAH

XUMOsIJIAaHTaH  €3yBJIADHU  SITOHA
JaBIaT ep Kazactpu 0Oasacuzja
caKJIanl.

2. O1kopasuk Ba
dorgananuImn UMKOHUATIADUHU
OIIMPMUIIL.

3.0conyamTupmwirad  axo6opot
O6azacMHU SpATHIN Kapa€HJIapUHU

MaBXKyJJIUTH Ba 1y cababism
XapakaTJIapHU KaMaUTHUPHUIIT
UMKOHUSATIAPU.

4. MabsiyMOT/IapHUHT
QHUKJIUTU Ba AXJTUTIUTUHU
SXIITUIAHUIIIHY.

5. Kenraitupuiran

xaBCUBIUK Ba MaxPuiliuk [14].
Maxcyc uaMuii alabueTiapHu

YpraHuii IIyH/1aH Zlapak
OepMOKJIaKH, [aBJAT €p KaJacTpu
TU3UMUA 6J10KUeliH
TeXHOJIOTUsANApuAadH  (QolgasaHuII

[IBenus, I'pysus, Bupsmamran Apab
Amupiukiapuia MabJayM Jaapakazaa
Wynra  KydWwiaraH Ba  mKoOWI
HaTwkasap onuHras [15]. Hlynapaan
sbTHOOpra osub pecrybsuKamMusaa
XaM JaBJjiaT ep KaJacTpU TU3UMUHU
IODUTHIIA SKWH KeJaXKakza Yoy
TE€XHOJIOTUSIaH doiinananun,
cy3cus, Karra mkoOui camapa
Oepajim.

XyJsoca. IOkopuzma
KEeJITUPWITAH Ha3apUH TaAKUKOTIIAp,
QHUIMTUK  TaxJIWUIap  acocHaa
Oepwirad  TaBcUsJapra  CysiHUO
KHCKaJa XyJioca KWINII MYyMKUHKH,
JlaBJyIaT ep Ka/JaCTPUHU
V36ekucTonna  IIAK/JIAHUIIN — Ba
PUBOXKJIQHHUIIIK  KaTTa  TapUXUi
wyaau 6Gocub YTraH, yHU 3aMOH
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tTasabiapura MOC
TAaKOMIJLIAIITHPHUII HYJIHUaru 0ab3u
MyaMMoJlapra KapaMacZaH KarTTa
UKTUCOAUU CaJIOXUATra ara
MaMJIaKaTaapJaru Kabum 3aMOHaBHUU
TEXHOJIOTHsLIap/IaH KEHT
dolijananuIn  yHU HCTUKOOJITA
IOKOPH Japakajia PUBOMKJIAHTHUPHUII
UMKOHUATIAPUHU BYJKy/Ta
KEeJITUPAIU.
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INPUMEHEHHUE NTHTEPOEPOMETPHH SAR /IS
MOHUTOPHUHTI'A AE®OPMAIINU BOJOXPAHWNJINIIL U IIVJIOTUH

Abdukarimov Maxsud Miraz o‘g‘l

- Alfraganus University

Umumkasbiy fanlar kafedrasi katta o "qituvchisi

AHHOMAauyus.
Humepgepomempus
cunmemuyeckoil anepmyput (INSAR)
seasemcsi  oOHUM  u3  Hauboiee
nepcnexmueHbLX CNYMHUKOBBLX
Memo0os 2eo0e3uuecK020
MOHUMOPUH2A  2UOPOMEXHUUECKUX
coopyoceHull. B cmamuve
paccemomperst 603moxcHocmu InSAR
ons 8bl18AEHUS degpopmauuil
NA0OMUH U 8000XPAHUAULL, KOMOPblEe
npedcmasasom cobotl
NOMEeHUUANbHO ONACHblEe 00BeKMbl C

mouxu 3peHusn UHdCeHepHOTl
6esonactHocmu. IIposedénH aHaaus
COBPEMEHHbBIX

unmepg@epomempuueckux

anzopummos (DInSAR, PS-InSAR,
SBAS) no namu KA0UeBbIM
napamempam: mun u3e/1eKaemoll

uHgopmauu, mpebosaHus K
OaHHbBIM, Heobxodumocmb
8CNOMO2aMeNbHBLX uamepeHutl,
epems obpabomku u oxcudaemas
MOYHOCMD. Pe3yasmamut
NnoKaswul8awm, Mo MmMexHoA02US

InSAR nossoassem @uxkcuposams
cMeweHusl Ha YposHe CaHMuMempos

u  Muriumempos, obecnevusas
00.21208peMeHHbL MOHUMOPUH2
degpopmauuii u

KapmoepaguposaHue
NOMeHYUANbHBIX 30H PUCKA.
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Karoueeuvtie caoea:
uHmepgepomempua SAR, InSAR,
godoxpaHuaue, naomuma,
depopmauus, 2eode3udeckuil

MmoHumopuHe, PS-InSAR, SBAS.
Abstract. Synthetic aperture
radar interferometry (InSAR) is one
of the most promising satellite
methods for geodetic monitoring of
hydraulic structures. This article
examines the potential of InSAR for
detecting deformations of dams and
reservoirs, which are considered
potentially dangerous objects from
the point of view of engineering
safety. The analysis of modern
interferometric algorithms (DInSAR,
PS-InSAR, SBAS) was carried out
based on five key parameters: the
type of information being extracted,
the data requirements, the need for
additional measurements, the
processing time, and the expected
accuracy. The results show that
InSAR  technology can detect
displacements at the centimeter and
millimeter levels, providing long-
term monitoring of deformations and
mapping of potential risk areas.
Key words:
interferometry, InSAR, reservoir,
dam, deformation, geodetic
monitoring, PS-InSAR, SBAS.
AHHOMAaAuus. Cunmemux
anepmypa  uHmepg@epomempuscu
(InSAR) 2udpomexHuka
UHWOOMAAPUHU 2eo0e3ux
MOHUMOPUHZ  KUAUWHUHZ  3H2
ucmukboanu  Uyanapudan  O6upu
xucobaanaou. Makoaada InSAR
MexHON02USACUHUH2 MIFOH 8a CY8
ombopaapudazu OdedopmauusnapHu
aHukaaw  uUMKOHUSMAApu  Kipub
YUKUA2AH, YYHKU YwbYy uHWoomaap
UHICeHepAUK Xxas@cusausu HyKkmau

SAR

HasapudaH nomeHyuan xasg@au
obwvexmaap xucobaaHaou.
3amoHasuil uHmepgpepomempux
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anzopummaap (DInSAR, PS-InSAR,
SBAS) 6ewma acocuilt napamemp
oyliuua maxaun KUAUH2AH.:
oAuHadu2aH  Masaymom  mypu,
Masaymomaapaa Kyjtiunradueam
maaabaap, époamuu iauoeaapaa
axmuéxc, kallma uwaaul eakmu ed
Kymua2eaH AaHukAuK — oapaxcacu.
Tadkukom Hamuxcarapu InSAR
mexHoa02UusCU ~ caHmumemp  8a
MurAuUMemp dapaxcacudazu
CUWDICUWLNAPHU Kaiio amuu,
degpopmauusaapHu y3ox mydoamau
MOHUMOPUH2 Kuauw xamoa
axmumoauil  xasd  30HANAPUHU
Kapmanaw UMKoOHUHU 6epadu.

Kaaum cysaap. SAR
unmepgepomempuscu, InSAR, cys
ombopu, myroH, Oedopmauus,
2eode3ux moHumopuHe, PS-InSAR,
SBAS.

BBeaenue.

[ITIOTHHBI W BOJOXPAHWJIHINA
SIBJIAIOTCA KPUTUYECKH Ba)KHBIMU
BJIeMeHTaMU UHPPACTPYKTYPHI,
UTPAOIUMH  KJIIOUEBYI0 POJb B
BOZIOCHAO>KEHUM,  DHEpPreTUKe U
uppuranuu [1,2,3]. Hapymienue ux
CTaOMJIBHOCTH MOXKET IPUBECTU K
KaTacTPO(PUUECKUM  IOCJIEICTBUAM
[4]. TpagunnoHHbIE METO/IbI
HaOJJII0IeHUHA (HuBeTMpOBaHUE
BBICOKOU TOYHOCTH, GPS-
HaOJII0/IEHNS, TaxeoMeTPH)
00ecIeynBalOT BBICOKYI0O TOUYHOCT,
HO OTpaHUYEHbl IPOCTPAHCTBEHHBIM
OXBaTOM M TpPeOYIOT 3HAUYUTEHHBIX
pecypcos[5,6].

B nociaennue
UHTEP(PEpOMETPHUS CUHTETHYECKOU
arepTypsI (SAR) npuobpesa
IITUPOKOE pacmpocTpaHeHue B
reo/Ie3un u TeONHKEHEPUH.
Texnonorus InSAR mno3BosigseT Ha
OCHOBe aHaim3a (pa30BBIX CZBUTOB

eCATUIeTUA

PaauOJIOKAaTHOHHbIX CHUTHaJIOB
OLl€HUBAaTb CMeEIIEeHUA 3eMHOU
ITIOBEPXHOCTHU u HWHKEHEPHDbIX
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COOPY?KEHHUU C BBICOKOU TOUHOCTBHIO 1
IIPOCTPAHCTBEHHOU JieTaIu3aIlhen.
TpaguuyoHHO KOHTPOJIb
TEXHUUYECKOTO COCTOSIHUS IUIOTUH U
BOZIOXPAHWJIUII, OCYIIECTBJIAETCA C
HCI0JIb30BAHUEM

WHCTPYMEHTAIbHBIX Te€0/Ie3UIECKUX
METO/IOB: BBICOKOTOYHOTO
HUBEJINPOBAHUS, TaX€OMETPUIECKUX
HAOJIOZIEHUH,  TPUAHTYJISOUUA U
GNSS-uszmepenuit [7,8]. It
IOJIXOAbI  OTJIMYAIOTCA  BBICOKOM
TOYHOCTBIO, OJIHAKO MMEIT P
OTrpaHUYEHHUU: TOYEUYHBIA XapaKTep
U3MEPEHUH, Heo0XOAUMOCTb
JUTUTEJILHOTO II0JIEBOTO ITUKJIa PaboT,
3HAUUTEJIbHBIE  TPYyAO3aTpaTbl U
OTPAaHUYEHHBIN IIPOCTPAHCTBEHHBIU
oxBaT. B  ycjoBHAX  KPYIHBIX
TUJIPOTEXHUUECKUX CUCTEM,
MPOTSKEHHOCTh  KOTOPBIX ~ MOJKET
JIOCTUTATh HECKOJIbKUX KUJIOMETPOB,
TaKuX KakK Tynananrckoe
BOJIOXPaHUIUIIE B
CypxaHIapbHHCKOMN obJstactu
Y36ekucraHa, IIpUMeHeHUe
HCKJIIOUUTETTHLHO TPATUITUOHHBIX
METO/ZI0OB 3aTPY/IHSAET IIOJTHOIIEHHOE
BBISIBJIEHHE IIPOCTPAaHCTBEHHON
KapTuHbl JAedopmanuii puc 1. B
rocjeslHue  Jiecsatusetuss  OypHoe
pa3BuUTHE TEeXHOJIOTUHN
JIUCTAHITMOHHOTO 30H/INPOBAHUS
3evutu (/133) IpUBEJIO K MOSBJIEHHUIO
3¢pdEeKTUBHBIX CIIyTHUKOBBIX
WHCTPYMEHTOB MOHUTOPHHTA
nedopMannoHHBIX nIporeccoB. Cpenu
HUX ocoboe MeCcTo  3aHHUMAET
uHTepdepoOMeTPpUA CUHTETHUECKOU
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aneptypbl pazapa (InSAR). Merop
OCHOBBIBaeTCA Ha CpaBHEHUU
dazoBoit nHpOpMaUM IBYX U OoJee
PaZIMOJIOKAIIUOHHBIX U300pasKeHUH,
IIOJIyYeHHBIX C OZHOTO W TOTO JKe
ydacTKa 3€eMHON IIOBEPXHOCTU B
pa3Hble MOMEHTBI BpEMEHU.
bnaromapsa  aTtomMy  mosBiseTcs
BO3MO>KHOCTD ukcupoBaTh
CMelleHUsA C  TOYHOCTBIO IO
MUWIJIUMETPOB U OTCJIEXKUBATh UX
AUHAMUKY B JJOJITOCPOYHOM IEepUO/E.
B omiuune OT TpagUIMOHHBIX

reojiedaudeckux IoxaxozoB, InSAR
obecrieyrBaeT MIPOCTPAHCTBEHHO
HeIlpepbIBHOE MMOKPBITHE u
II03BOJIsIET AaHAJIU3UPOBATH OOJIBIITHE
TEpPUTOPHUH, BKJIIOUASA
TPYAHOJIOCTyIIHbIE 30HBI. [lepBbie
DKCIIEPUMEHTHl OBLIU CBA3AHBI C
HCII0JIb30BAaHUEM KOCMHYECKHUX
pamapoB ERS-1/2 u ENVISAT
EBpomneiickoro KOCMHUYEeCKOT0

arentrctBa (ESA). B mociemytorem

CYIIIeCTBEHHBIU mporpecc OBLI
JIOCTUTHYT 6s1arozaps 3aILyCKy
CILyTHUKOBBIX CHUCTEM HOBOT'O
IMOKOJIEHU — TerraSAR-X
(Tepmanwus), COSMO-SkyMed

(Mtamus), ALOS PALSAR (Anounus),
a TaK>XKe Sentinel-1 (EC),
IIPEI0CTaBJIAIONIETO JIaHHbIE B
OTKPBITOM JIOCTYyIIE C 2014 Tojaa. ATU
MUCCUU obecreumin BBICOKYIO
YaCTOTY MOBTOPHBIX CHEMOK (OT 6 710
12 JTHEN), yIydIlIEeHHOE
IIPOCTPAHCTBEHHOE paspelieHue (0T 1
JJO 20 M) H  BO3MOXHOCTh
MHOT0JIETHUX HAOJIIOJeHUH.
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Puc 1. Tynananeckoe soooxpanunuwe (https://kun.uz/ru/news/2022/06/22/uroven-
vody-v-vodoxranilishche-tupalang-rezko-podnyalsya)

00paboTKH
UHTEPHEPOMETPUUECKUX  JAaHHBIX
TaKXKe SBOJIIOIUOHUpOBaIU. Eciu
Kjaccuueckul auddepeHniaabHbIN
InSAR (DInSAR) m03B0oJIsJT IOIy4YaTh
MHOPMAIIUIO O CMEIIEHUSX JIUIIh
mpu HeOOJBIION BpPEMEHHOU U
reOMeTpUYECKON JIEKOPPEJIALUU, TO
COBpPEMEHHble  aJIrTOpUTMbI  Small
Baseline Subset (SBAS) u Persistent
Scatterer Interferometry (PS-InSAR)

MeTtoab1

CYIIIECTBEHHO ITOBBICHJTH
YCTOUYHUBOCTD pe3yIbTaToOB
[14,15,16]. Onu MMO3BOJISIIOT
oTciaexxuBath  AedopMmanuyd  Ha
OCHOBE JeCSTKOB MU COTEH CHUMKOB,
IoJTyJas JI0JITOBPEMEHHBIE

BpPEMEHHBIE PSAbl CMeIleHUH. ITH
IIOAXOAbI  YCHEIIHO IIPUMEHSIOTCS
JUUIsI MOHUTOPHMHTA IIPOCAZ0K TPYHTA B
ropojiax, ceiCMHUYECKON aKTUBHOCTH,
OIOJI3HEH, a TaKXKe KOHTPOJIsS 3a

COCTOSIHHEM IUIOTHUH u
BOJIOXPaHMIUI [17].

ITs10THHBI, 0CcOOEHHO B
CECMOAKTUBHBIX PErnoHaX, TaKUX
Kak [lenTpanbHasd A3zusd,
IIOJIBEPKEHBI  PHUCKY JiedpopMaIiui

BCJIE/ICTBUE TEKTOHUYECKUX
MIPOIeCCOB, KoJIeOaHUH YPOBHS BOJIHI,
U3MeHeHUs HaTPsYKEHHO-
epOpMUPOBAHHOTO COCTOSTHUS
OCHOBaHUSA Y  (UIBTPAIIMOHHBIX
nporieccoB. /{yis Y36ekucraHna BOIpoc
MOHUTOPUHTA  THUAPOTEXHUYECKUX

COOPY’KEHUI UMeeT 0co00e 3HaUeHHE
B CBA3U c MHTEHCUBHBIM
HCIIOJIb30BAHUEM BOJIHBIX PECYPCOB
JUUIST UPPUTAIIUN U THIPOSHEPTETHUKH.
TymasmaHrckoe BOJIOXPAHWIHNLILIE,
IIOCTPOEHHOE JJisl PETyJIUPOBAHUS
CTOKa OHOUMEHHOH peKu,
OTHOCUTCA K YHCIYy KpYITHEUIINX
WHPPACTPYKTYPHBIX  OOBEKTOB B
I0KHOU YacTu cTpaHbl. IlnoTuHa u
MpUJIeramIas TEPPUTOPUS
XapaKTepPU3YyITCs CJIOXKHBIMU
WH)KE€HEPHO-T€0JI0TUYEeCKUMU
YCJIOBUAMU u MOBBIIIIEHHOH
celiCMUYeCKOl  OIaCcHOCThIO, UTO
JiejaeT 3aj1auy IIOCTOSTHHOTO
HaOoAeHus 3a uxX AedopMaIusaMHu
0cobeHHO aKkTyaIbHOH [18].

B MUPOBOU MIPaKTHKeE
CYILIECTBYET pAn IIPUMEPOB
ycremrHoro npuMenenus InSAR pis
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KOHTPOJISI COCTOSIHUSA IUIOTHH. Tak, ¢
ucnoJsibzoBaHueM metona PS-InSAR
HUCCJIEOBAINCH CMEIEHUs IIJIOTUHBI
Tpéx ymenuii B Kutae, mokasasiiue
BBICOKYIO KOPPEJIAIUIO C JaHHBIMH
reoZie3M4YecKuX HaOJII0IeHU .

Iles» maHHON PpadoOThI —
MIPOaHAJIU3UPOBATh  BO3MOKHOCTH
NIPpUMEHEHUA InSAR IS
MOHHUTOPHUHTA JiepopMaIui IIJIOTHH
U BOJIOXPaHUJIHIII, a TaKkXe
OIIPEIETUTD IIPEUMYIIeCTBa u
OrpaHHYEHHs METOZAa B CPAaBHEHUH C
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TPaZIMIIUOHHBIMU
MO/IX0/IaMU.

CrmyTHUKOBBIE JaHHbIE

Jloist MIpOBeJleHUA
MOHUTOPHUHTA nedopmanuia
TUJIPOTEXHUUECKUX COOPYKEHUU C
IpUMeHeHuEeM  HUHTep(hepoOMeTPpUU
SAR kJoueBoe 3HauyeHWE HMEIOT
XapaKTePUCTUKU HUCXOIHBIX
PaAUOIOKAIMOHHBIX JIAHHBIX:
MIPOCTPAHCTBEHHOE paspeliesue,
yacToTa TTOBTOPHBIX CHEMOK,
JINATIA30H JIUIMH BOJIH U JOCTYITHOCTD
apXUBOB.

reoIe3N4YeCKuMU

['1aBHBIM HUCTOYHUKOM UH(MOPMAIIUH I
aHaJIN3Aa MOCIYKUJIU MaTEPUAJIbI CITyTHUKOBOU

nHTepdepomeTpun B paguoauamnazone (InSAR).
W criosb30BaIMCh CIIeAyIONNEe MUCCUM:

*ENVISAT ASAR (ESA,
2002-2010 rr.) —
obecrneynn BbICOKYtO
NOBTOPAEMOCTb CLEH U
No3BOJ/IUA BbINONHATL
MHOTONETHWNIA
MOHWUTOPUHT.

*ERS-1/2 (ESA, 1992-
2000 rr.) — nepsble
[AaHHble ans
PEeTpOCneKTMBHOTO
aHanusa gedopmaumid.

*ALOS PALSAR (JAXA,
2006-2011 rr., 3aTem
ALOS-2 c 2014 r.) —
obecneynn gaHHble B L-
AManasoHe, ycTounBble
K Beretauuu u
aTmocdepHbIM

*Sentinel-1A/B (ESA,
2014-HacT. Bp.) —
OCHOBHOM UCTOYHUK
COBPEMEHHbBIX OTKPbITbIX
A@HHbIX C UHTEPBasIOM
nosTopeHus 6-12 aHeMn.

*RADARSAT-1/2 (CSA,
1995-Hacr. Bp.) —
MCMO/Ib30BAICH ANA
YTOYHEHWA CE30HHbIX
CMeLLeHU B Tene
NAOTHH.

BUAHUAM.

1. Sentinel-1 (EBporeiickoe
KocMuueckoe areHrcrso, ESA). C
2014 roxa coyTHHKH Sentinel-1A u
Sentinel-1B obecrieuynBaioT
PETYJIIDHYIO CBHEMKY TEPPUTOPUU
3emud B nuanasoHe C (aj11Ha BOJIHBI
okosio 5,6 cMm). B pexume IW
(Interferometric Wide Swath)
JIOCTUTAETCS IIPOCTPAHCTBEHHOE
paspellieHre 20 x 5 M IIpH II0JI0Ce
3axBara 250 kM. [Iepuoz TOBTOpHBIX
CBEMOK COCTaBJIsIeT 6—12 AHEH, YTO
JleJIaeT 3THU JaHHbIE OITHMAaIbHBIMHU
JUIsI  MHOTOBDEMEHHOTO aHa/u3a.
BaKHBIM HPEUMYIIECTBOM SIBJISIETCS
OTKPBITBIA  JIOCTYII K  apXUBY,
TIO3BOJIAIONINU MIPOBOJUTH
JTIOJITOCPOYHBIE MCCIIEOBAHUAA.

2. TerraSAR-X (Fepmanms).
Pabotaer B pgumamaszoHe X ([uimHa
BOJIHBI ~3,1 CM), 4TO obOecIedrBaeT
BBICOKOE IIPOCTPAHCTBEHHOE

paspemienre (0 1 M B peXuUMe
Spotlight). CHumku TerraSAR-X
00J1a1a10T BBICOKOUM KOT€PEHTHOCTHIO,
4TO 0CcOOEHHO BaXKHO JUIS
MOHUTOPHUHTA IJIOTHUH, T7le TpebyeTcs
BBIABJIEHHE JIOKAQJIbHBIX
nedopMarnui. HenocraTkom
ABJISIETCS BBICOKAast CTOHUMOCTbH
JTAHHBIX 1 OTPAHUUYEHHOCTh apXHBa.
3.ALOS PALSAR (Anounus).
Paboraer B auamasone L (umHa
BOJIHBI ~23,6 CM), KOTOPBIUA JIydIlle
IIPOHHUKAET CKBO3b PaCTUTEbHBIN

IIOKPOB ®W  00JIaZlaeT  BBICOKOU
YCTOMYUBOCTHIO K BpeMeHHOU
JIEKOpPeJIALN. At JaHHbIE
0cOOEHHO TIOJIE3HBI IIPU aHAIU3€e
TepPUTOPUI ¢ pa3BUTOU
PaCTUTEILHOCTHIO BOKPYT
BOJIOXPaHUJIHIII.

4. COSMO-SkyMed (Uranus).
Cucrema pazapoB X-auaras3oHa,
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obecrieynBarmIas BBHICOKYIO YaCTOTY
IMOBTOPHBIX CHEMOK u
IIPOCTPAHCTBEHHOE pa3pelleHue /10 3
M. biaromaps 3TOMYy  JTaHHBIE
COSMO-SkyMed mpumeHSIOTCS IS

JIOKAJIbHBIX HUCCJIeJOBAHUU
nedopmanuiu TU/IPOTEXHUUECKUX
00OBEKTOB.

B HCCIeJOBAaHUU
paccMaTpUBaIOTCSI TPU OCHOBHBIX

1o/Ixo/1a K 00paboTKe TaHHBIX:

1. IuddepeHnanbHbIN
InSAR (DInSAR). Metop ocHOBaH
Ha ¢dopmupoBanuu
nHTEepdEeporpaMMbl MeEXKIY ABYyM:
CHUMKAaMU, MOJIyYeHHBIMU B pPa3HOe
BpeMH, u BBIYUTAHUHN
TONOrpapuueckorl KOMIIOHEHTBHI ¢
HCII0JIb30BaHUEM ITU(PPOBON MOJIeIN
penbeda (IIMP). Taxum oOpasom

BBIJIEJIAIOTCA ~ TOJIBKO  CMEIeHUs
IMOBEPXHOCTH.  JIaHHBIM  TOAXO[,
a¢ddeKTUBEH I aHaIu3a OBICTPHIX
nedbopmanu, HO MO/IBEP?KEH
BJIUSTHUIO BpeEMEHHOU u
MIPOCTPAHCTBEHHOU  JIEKOPPEAINU
[7,9].

2. Small Baseline Subset

(SBAS). 3toT MeTo IpeAIioiaraer
HCIIOJIb30BaHUe Oosblioro Habopa
CHUMKOB C HeOOJIbIIMMHU 0a30BBIMHU

auauaMu. Cozmaerca MHOXKECTBO
uHtepdeporpaMm, U3 KOTOPBIX C
IIOMOINbI0 WHBEPCUM BPEMEHHBIX
pAIoB HU3BJIEKAETCA JUHaAMUKA
nedopmarui. IMTonxon SBAS
YCTOUYHMB K aTMOC(EepHBIM IIIyMaM U
II03BOJIAET OTCJIEKUBATh

JTOJITOCPOYHBIE TTPOIECCHI.

3. Persistent Scatterer
Interferometry (PS-InSAR).
MeToa HampaB/ieH Ha BBISIBJIEHHE
YCTOUYHUBBIX pacceuBaresen
(Persistent  Scatterers), KkoTopkbIe
COXPaHAIOT KOTE€PEHTHOCTD Ha
MIPOTSI?KEHU N BCETro mepuojaa
Haomonesuii. OOBIYHO 3TO OOBEKTHI
AHTPOIIOTEHHOTO  ITPOUCXOKIEHHUS
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(Bmanus, MOCTHI, WH>KEHEPHbIE
COODY’KE€HHUs), a TakKKe CKaJbHbIE
BbIXOAbl. s 1wiotuH wMeton PS-
InSAR ocob6eHHO moJie3eH, TakK Kak

O6eTOHHbIE  KOHCTPYKIIMU U  HUX
3JIEMEHTBI BBICTYIIAIOT
eCTeCTBEHHbIMU CTaOMJIBHBIMU
pacceuBaTeIAMMU.

JIJ1s1 TIOBBIIIEHUSA JIOCTOBEPHOCTHU
HHTepIpeTanuu pe3yabpTaThl InSAR
CPaBHUBAIOTCA C JITAaHHBIMU HA3€MHBIX
reoZie3NYeCcKuX HaOJII0eHUHT:

o BBICOKOTOUYHOE
HUBeEJIUPOBaHUE MIpUMeEHETCA
JUIA ~ W3MEPEHUs  BEPTHKAJIbHBIX
OCaJIOK Tejla IUIOTUHBI U OIOPHBIX
COOPYKEHUH.

« GNSS-Hao/I00€eHuA
I1I03BOJIAIOT (pukcupoBaTh KaK
TOPUBOHTAJIbHBIE, Tak )51
BEPTHUKAJIbHbIE  I€peEMeEINeHUsI B
pe’KuMe peasibHOTO BpEMEHU.

 Taxeomerpuueckue
U3MePEeHUA UCIOJb3YIOTCA I
JIOKQJILHOTO KOHTPOJIA U YTOUHEHUS
IIPOCTPAHCTBEHHOTO IIOJIOKEH U
pernepos.

CoBmecTHOE HUCIIOJIb30BaHHE
CITyTHUKOBBIX M Ha3€MHbBIX METOJIOB
II03BOJISIET MPOBOJIUTH KaJIMOPOBKY
InSAR-pe3ysibTaTOB W  BBIABJIATH
CHCTEMATHUYECKUE OIITNOKH.

MOHUTOPUHT THPOTEXHUUECKUX
COOPY>KeHUM nMeeT psn
crienupuUeCcKrX 3a/1a4:

1. Bauaaue 3epkaja
BOJOXPAaHWIHIIA. [ToBepxHOCTH
BOJIbl TPaKTUYECKU He COXpaHseT
KOT€PEHTHOCTH PAAHUOJIOKAITUOHHOTO
CHUTHaJIa, I03TOMYy O00JIaCTh CaMOTrO
BOJIOEMA HCKJIIOUaeTCsl U3 aHaau3a.
OCHOBHOM WHTepeC IIPEACTABIAIOT
TEJIO TIJIOTUHBI, €€ TpebeHb, OTKOCHI 1
MIpUJieraroiye y4acTKuy.

2. CeicMmuueckan

aKTHUBHOCTB. Jlna Y3z0ekucrana,
BKJIIOYasi paiioH TymajaHrcKoro
BOZIOXPAHIJIHIIA, XapaKTepHa
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BBICOKadg  celicMuuyHOCTb. InSAR
II03BOJISIET BBIABJIATH KyMYJIATHBHBIE
nedopmaruy, CBs3aHHbIE Kak C

TEeKTOHUYECKHUMHU MpoIleccaMu, TaK 1
C 9KCIUTyaTAllMOHHBIMY Harpy3KaMHu.
3. IH:xeHepHo-
reosiornueckue yciaosusa. Cocras
TPYHTOB, (punpTpaniioHHbIE
IpoIiecchl ¥ Koe0aHUsA YPOBHS BOJIbI
OKa3bIBAIOT BJIMSIHUE Ha
YCTOMYUBOCTh IIOTUHBI. CpaBHEeHUE
BpPEMEHHBIX PAAOB Aedopmanuii ¢
TUJIPOJIOTUYECKUMU JIAHHBIMU
M03BOJISET BBIABIATH B3aUMOCBS3b

MEX/ly Harpy3koM U  OTBETHOU
peakiueu cCoopyKeHuUs.

Oo6cyxkaeHue

1. HNuaTepnperanusa
BBIABJICHHBIX JAedopManuin

AHasiu3  BpeMEHHBIX  PAJOB
nedopmanui IMOKa3aJl, YTO
(01 (305 TJIOTUHBI u
MIPUJIETAIOIITUX TePPUTOPUU
oIpeiesisieTcs COBOKYITHOCTBHIO
dbakTOpOB: THUJIPOCTAaTUYECKUM
JTaBJIEHUEM, KOHCOJIZaIuend
TPYHTOBOTO OCHOBaHU,

TEMIIEPATYPHBIMU KOJIEOAHUAMU U
TEKTOHO-CECMUYECKUMU

npoiieccamu. J[oJarocpodyHble TPEHIbI
0CaJIKOB B MEPBbIE T'ObI IIOCJIE BBOJIA

B BKCILTyaTaluio OTpakaroT
€CTECTBEHHYIO aJlarTaIuio
COOpYKEeHUs K U3MEHEHHBIM
THJIPOTE0JIOTUYECKUM YCJIOBHSIM.
[TocTenennas cTabuaIn3anus

CKOPOCTEN OCAZIKU CBUJIETEJIHCTBYET
00 YCHEIIHOCTHM KOHCTPYKTHBHBIX
pellleHuii U KOPPEKTHOCTH pPeKuMa

DKCIUTyaTaIuu.

Ce3oHHbIE KoJIeOaHus,
3a(pUKCUPOBAHHBIE InSAR-
TEeXHOJIOTHEH, MMEIOT SAPKO

Bpra)KeHHbeI XapaKTeEP U CBA3aHbI C
OUKJINYECKNM H3MEHEHHUEM YPOBHA

BoAbl. /Jlna  OETOHHBIX IUJIOTUH
JIOTIOJTHUTEJIHHO IIPOSABJIAETCS
TeMIlepaTypHBIN daxrop,

256

BBI3BIBAIOIIAI pacurupeHue u
cKarme KOHCTPYKIITMOHHBIX
2JIeMeHTOB. 1Sl 3eMJIHBIX ILJIOTUH
OOJIBIIIYIO pOJIb HUTPAIOT
buiIbTpalluOHHBIE  IPOIECCHI U
HaOyXxaHHe TPYHTOB, YTO OOBACHSIET
IIOBBIIIIEHHBIE CMeEIIeHU Ha
yJacTKaxX MPUMbIKAHHU.

beperosrie 30HBI

IIPOZIEMOHCTPHUPOBAJIN HAMOOJIBIITYIO
I10/IBEP’KEHHOCTD JIe(pOpMAIlMOHHBIM
nponeccaM. 37ech InSAR mo3zBosmia
3apUKCUPOBATH aKTUBU3AILUIO
CKJIOHOBBIX JIBU’KEHUM B MEPUO/IbI
pe3KuX KoJieOaHu T YPOBHS
BOJIOXPAHWINIIA. DTO yKa3blBaeT HaA
HEOOXOUMOCTh HHTErpaIuu
MOHHUTOPHUHTA C TPOTHO3UPOBAHUEM

OTIOJIBHEBOH ONACHOCTH, TaK Kak
paspylieHune Oeperos MOJKeT
OIIOCPEe/IOBAaHHO BO3JEUCTBOBATh HaA
YCTOUYUBOCTD BCeu

TUJIPOTEXHUYECKON CHCTEMBI.

2. CpaBHeHHE C MHPOBBIM
OIIBITOM

[TosnyueHHbie pe3yJIbTaThl
COTJIACYIOTCA C HCCJIeIOBAaHUSAMU,
IIPOBENEHHBIMH JIJISI IPYTUX KPYITHBIX
TUJIPOTEXHUUECKUX 00BEKTOB:

o Jlna IIJIOTUHBI
yureJaun (KHP) aHAJIOTUYHO
BBISIBJIEHBI CE30HHBIE KoJsebaHUs
rpeOHA IUIOTHHBI, JIOCTHTAOIIHE
HECKOJIBKUX CAaHTUMETPOB u
KOppeJupyolue ¢ HU3MeHEeHUEM
ypoBHsA Bozbl (Zhang et al., 2016).

« B cryJae AcyaHCKOU
mioTuHbl (Erumer) ormeueHo, 4to
HauOoJIbIIINe nedopMmanuu
IIPUXOJISITCSI Ha IIePBBIE TOZbI ITOCTIE
ee BO3BEJIEHNA, IocJIe 4ero
HabOsromaeresa cradbuaunsanusa (Abdel-
Monem et al., 2018).

Tpéx

o Jlnsa UTAJTbAHCKUX
AJTBITNHCKHUX IJIOTUH
ucciaenoBanust merogoM PSInSAR
IMoKa3ajau JIOKaJIbHbIE 30HBI

MIOBBIIIIEHHON ITOABUKHOCTU BOJIN3U
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KOHTaKTa IUIOTHHBI ¢ OopraMu YHUBEPCAJIbHBIMHU U TOATBEPIKAAIOT
JIOJINHBI, 4yTo IIOJIHOCTBIO HaIEXKHOCTD MTOJIyYEHHBIX OI[€HOK.
COOTBETCTBYET HAIIIUM Pe3yJIbTaTaM IIpeumynrecrBa MeToaa
(Colesanti & Wasowski, 2006). InSAR

Takum 00pa3oM, BBISABIIEHHBIE
3aKOHOMEPHOCTHU ABJISAIOTCS
V ™

/

kS
N

CpaBHEHUeE CO CIIYyTHUKOBBIMHU U
Ha3eMHBIMH METOJaMHU I[I0KAa3aJI0
PA IPEUMYIIECTB TEXHOJIOTUU

e

®BpicoKkan
HPOCTPAHCTBEHHANA

AeTaTu3anud —

BO3MOKHOCTh

KapTUPOBAHHA

nedopmanuii ¢
paspeleHneM 10
JIECSITKOB METPOB.

®/loroBpeMeHHbIe
PETPOCIIEKTUBHBIE
PAABI — IOCTYI K
APXUBHBIM ZIAHHBIM

®OnepaTuBHOCTH —
peryJispHoe
OGHOBJIEHUE
undopmanuu ¢

®COBMECTHMOCTH C
reoAe3nYecKuMu
N3MEpPEHUAMU —
BO3MOKHOCTh

®Huzkasa CTOMMOCTH
MOHUTOPHHTA I10
CpaBHEHHIO C
pa3BepThIBAaHUEM

KaJInOPOBKU U
MOBBIIIIEHNST TOYHOCTH.

WHTEPBAJIOM 6—12 HEN
s Sentinel-1.

TYCTBIX I'eOIe3UYECKUX

HAYUHAsA C 1990-X TOZOB. cereil.

InNSAR mnpencrapisier co0OMl MOIIHBIA MHCTPYMEHT JJii KOMILUIEKCHOTO

MOHHUTOPHHI'a THAPOTCXHUYCCKUX COOp}I)KeHI/If/'I.

HecMmoTtps Ha

1.ATmMOcdepHBbI€e 3aJePKKHU — B TOPHBIX PalioHaxX U MpU

SHAYUTEIBHBIE  BpIcOKOU BJIAKHOCTH aTMOChEPHI UCKAKEHUA CUTHAIA MOTYT

HIPEUMYyIECTBA  nocTUraTh CAHTUMETPOBBIX BEJIUYUH.

, InSAR nmeert

pAazn o 1./lekoppesiusa CUTHAJIA — B YCJIOBUAX PACTUTEIBHOCTH U

OTpaHUYEHUN: . PP Iy 1 y p Y
CE30HHBIX U3MEHEHUH OBEPXHOCTU PE3KO CHUKAETCS KauecTBO
uHTepdeporpamMm.
1.IIpoekninoHHasA MpUPOAA U3MEPEHUI — CMeIlleHNs
PEruCTPUPYIOTCS B/IOJIb IUHUY BUSUPOBAHUA CIIyTHUKA, UYTO
TpeOyeT AOMOJHUTEIbHBIX JAHHBIX /IJI BbI/IEJIEHU
BEPTHUKAJIBHOU U TOPU30HTAIBHON KOMIIOHEHT.
1.3aBHCHUMOCTH OT CTA0MJIbHBIX OTPaKaTeJaeu — s
3eMJISTHBIX IJTIOTUH U PACTUTETHHBIX CKJIOHOB YCTOMYMBBIX TOUEK
MOKET OBITH HEZIOCTATOYHO.

[IpoBen€HHOE WHCCIIEIOBAHUE nedopmanuii  BOJMOXPAHWIMIL U
MMOATBEPAUIIO, 4TOo ILUIOTHH. ComnocraBienue
uHTepdepoMeTpusa CHUHTETHYECKOU CIIyTHUKOBBIX JIAHHBIX c
areptypsl pagapa (InSAR) sBisercs pesyJibTaTaMu TPaJINIIUOHHBIX
BBICOKO3(DPEKTUBHBIM reoie3nYeCcKux HaOJTIOIeHN A
WHCTPYMEHTOM I MOHUTOPHUHTA (HUBeJIMPOBAHUS u GNSS-
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U3MepeHnil) T[OKa3aj0  BBICOKYIO
CTelleHb  COIJIACOBAHHOCTHU,  UTO
no3posiger paccmarpuBarb InSAR
KaK IOJHOLIEHHOe JOIOJHEeHUe K
CYIIIECTBYIOIIEN CHCTEME KOHTPOJIA

[5,7,14].

OnHum u3 KJIIOUEBBIX
IIPENMYILIECTB METO/Ia SABJISIETCS €ro
CIIO0COOHOCTh oOecrieunBaTh

JIOJITOBpEMEHHBIE BPEMEHHBIE PSI/IbI
CMeIlleHN Ha OCHOBE apXUBHBIX M
COBPEMEHHBIX CITYyTHUKOBBIX JJaHHBIX.
ATO  TO3BOJIAET  AHAJIU3UPOBATH
MOBe/IEHNE COOPYKEHUU He TOJIbKO B
TEeKyIlleM BpeMeHH, HO U B
PETPOCIIEKTHBE, BBISABJIASA
TEH/IEHIIUH, CBSI3aHHBIE C OCAJIKOU,
CEe30HHBIMU IIUKJIaMHU 15W) 071
TEXHOTE€HHBIMH BO3/IeHCTBUAMHU. B
YacTHOCTH, /A  TymajsaHrckoro
BOJIOXPAHUJIUIIIA BBISIBJIEHBI
3aKOHOMEPHOCTH, XapaKTEPHBIE JJIA
OOJIBIIMHCTBA  THJIPOTEXHUUECKUX
00BEKTOB  MWUpa: MOCTelleHHAA
crabwiauzamus IIOCJiE  BBOJla B
SKCIUIyaTalyio, HaJW4Yhe Ce30HHBIX
Kosie0aHuk u JIOKaJIbHAS
akTuBuzanua  jgedopmanuii  Ha
y4acTKaX COIPSIKEHUSA TIUIOTUHBI C
OeperaMu u B 30HaX
(GHUIBTPAIIOHHBIX ITPOIIECCOB.

B  pamMkax  IIpOBEZEHHOTO
HCCJIEIOBAHUS OBLIIO OCYIIECTBJIEHO
uHTepdepoMeTpruIeCcKoe
COIIOCTaBJIEHHE PaNOJIOKAITMOHHBIX
kocmuuecknx cHUMKOB  (InSAR)
TymanaHnrckoe BOJIOXPaHWIHIIIE,
OXBAaTHIBAIOIIUX IEPHOJ C SIHBaps
2020 T. II0 UIOHb 2024 T. JIy14 aHanu3a
HCIOJIb30BAJINCh COBpEMEHHBIE
aJITOPUTMBI Differential SAR
Interferometry (DInSAR, DSI) wu
Persistent Scatterer Interferometry
(PSI), 4YTO MO3BOJWJIO BBIABUTH
IIPOCTPAHCTBEHHO-BPEMEHHbBIE
3aKOHOMEPHOCTH BEPTHUKAJIBHBIX
nebopManuii  BOJIOXpAHWIUINA U
TUJIPOTEXHUUECKUX COOPYKEHUM.
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Ha nepBom 3rane  6bLa
BeINNOJIHEH PSI-aHanus, pesysbTaThbl
KOTOPOTO TO3BOJIWJIM  NOCTPOUTH
JleTaIn3UPOBAHHbBIE BpeEMEHHbBIE
panpl aedopmanuii B KOHTPOJIBHBIX
TOuKax. Bcero B mpejiesiax akBaTOpuu
U TUAPOTEXHUUYECKUX COOPYKEHUUN
BOZIOXPAHWIHNINA OBLIO  BBIJEJIEHO
6233 KOHTDOJIbHBIE TOYKH, IO
KOTOPBIM OIPEeIIsIINCh TTOKa3aTeu
BEPTUKAJIBHOTO CMeIeHUA
IIOBEPXHOCTH.

YcraHoBIJIEHO, 4TO
HauOOJIbIIINE nedopManiOHHbIE
W3MEeHEeHUsI TIPUXOJATCSA Ha 30HY
HIDKHeTo Obeda IUIOTHHBI, T7e
3aUKCUPOBAHO MaKCUMaJbHOE
3HaAUYeHUEe OCeNaHUuA -214,74 MM [16].
B TO xe Bpems B Ipejesax JIEBOU
YaCcTH BOJOXPAaHWIHNIA OTMEYEHO
JIOKaJIbHOE TOJHATHE TOBEPXHOCTH,
BeJIMUMHA  KOTOPOTO  COCTaBWJIA
+54,54 Mm. Takum  obpazom,
IIPOCTPAHCTBEHHBIN aHAJIN3 MTOKa3al
HEOJITHOPOJHOCTD MIPOSIBJIEHUSA
ZiebOpMAIlMOHHBIX IIPOLECCOB: B TO

BpeMs Kak  OoJsplllasi  YacTh
TepPUTOPUU HCHBITHIBAET
cyOCHUIeHTHbIE TeHJ|eHIUY,
OT/EJIbHbIe  JIOKAJbHbIE  y4YaCTKU
JIEeMOHCTPHUPYIOT IPU3HAKU MOTHEMA.

CpenuerozioBoe 3HA4YEeHUE
BEPTUKAJIbHOU  JAedopManuu 1O
COBOKYITHOCTU BCeX TOYEK
HaOJII0IEHUA COCTaBHJIO -0,68
MM/TOJl, YTO CBHJETEJIbCTBYET O

IIOCTEIIEHHOM pAa3BUTUU IPOIIECCOB
VIUIOTHEHUSI TPYHTOB B IIpeJiesiax
uccaelyeMOd — TEPPUTOPUU.  IDTOT
pe3yJIbTar KOpPEJIUpPYyeT ¢
Ha0JII0Z]JaeMbIMU  T€OTEXHUUECKUMU
Ipolieccamu, CBSI3aHHBIMU c
0COOEHHOCTAMU BKCIUTyaTaIluu
TUZPOTEXHUYECKOTO COOPYKEHUA U
U3MEHEHUsAMU YpPOBHA BOJBl B
aKBaTOPUU.
J1OTI0JITHUTETBHO

IIPOBE/IEH JleTaJIbHBIA

OBLI
aHaIn3
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neoOpMaIMOHHBIX MOPOIECCOB Ha
caMoOM TUAPOTEXHUUYECKOM
COOPY>KEeHUU — IJIOTUHE
BOZIOXPAaHWJIUIIIA. Jlns 3TOTO
HCIIOJIb30BAINCh pe3yJIbTaThl
MOHHUTOPHHTA 10 CHUCTEME
reoZIe3N4YeCKux HaOJIIOJeHUH,
BKJIIOUAIONIUX 250 KOHTPOJIbHBIX
TOYeK, a TakKiKe JIaHHble OT 290
U3MEPUTETbHBIX IpuOOpPOB,
YCTaHOBJIEHHBIX Ha IJIOTUHE.

[InotuHa uMeeT BBICOTY 185 M U

obopymoBaHa CHCTEMOU
CTAI[MIOHAPHBIX reoIe3NYeCKUX
penepoB M MapoK: 5 KOHTPOJIBHBIX
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3HAKOB, 13 CTBOPOBBIX MAapoOK, 4
peniepa U 32 MOBEPXHOCTHHIE MAPKH.

ITosyuennbie JaHHbIEe
II0Ka3aJIu, 4YTo HauboJiee
WHTEHCHUBHbBIE BEPTUKAJIbHBIE

ocefaHusa (puc. 2) PUKCHPYIOTCS B
30He HIXKHero Obeda IJIOTUHBI, T/e
MaKCUMaJIbHOE 3HAYEHUE COCTABUIIO
-214,74 MM 3a paccMaTPpUBAEMBIU
nepuoa. OcefjlaHUsA TaKKe OTMeUYeHbI
Ha rpe0He IUIOTUHBI U HA MEPBOU U
BTOpOI Oepmax HUKHero Onbeda, rae
VX BEJIMYMHA BapbUPYET B Ipejieiax
35—210 MM.

Puc. 2. BepmuxaavHas degpopmauus

B 3oHe mpaBoro 6Gopra
IIJIOTUHBI HaOJTI0Ia0TCA
BEpPTUKAJIbHBIE JlepopMauU 0 -90
MM, 4YTO TaK»Ke€ CBUJIETEJbCTBYET O
HEPABHOMEPHOCTHU oceZlaHuA
KOHCTPYKIIUHU. B [1eJIOM, 1o

COBOKYIIHOCTH BC€X KOHTPOJIbHBIX
TOYEK IUIOTHHBI 3a BeCh IEPUO/T
MOHHUTOPDUHTA CpefHee 3HauYeHHe
nedopManuu COCTAaBWIO -38,55 MM,
YTO COOTBETCTBYET CPEHET0JIOBOMY
TEMITy ocelaHus -8,69 MM/TO/I.
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co3gaHue

BO3MO>KHOCTD
MTOBBIIIIEHHE
OIIEpaTUBHOTO s
HaJIE3KHOCTU
BBIABJIEHUSA
MOHHUTOPUHTA 32
MIOTEHIINATIBFHO s
CYET UHTETPALUU
OTIACHBIX 30H U
CIIyTHUKOBBIX 1
TPUHSITUSA

Ha3eMHBIX METO/IOB;
IIPEBEHTUBHBIX MED; AOB;

obecrieueHe MIPEJIITOCHLJIOK JIJIsT
SKOHOMUYECKOU ¢popmupoBanusa
5(bdEKTUBHOCTH, (1171 (0)7§
TakK Kak HaIIMOHAJILHOH
HCIIOJIb30BaHME CHCTEeMBbI KOHTPOJIA
CITyTHUKOBBIX TUAPOTEXHUYECKUX
JIAHHBIX CHIKAET COOpY>KEHUH Ha
Heo0XOAMMOCTDH B OCHOBE
TYCTBIX COBpPEMEHHBIX
reojle3nYecKux TEXHOJIOTHI
CeTAX; JHUCTaHIIHOHHOT'O

InSAR cienyer paccmarpuBaTh
Kak CTpaTern4ecKuu DJIEMEHT
CHCTEMBI KOHTPOJISA
TUAPOTEXHUUECKUX COOpYy:KeHuM. Ero
KCIT0JIb30BaHME II03BOJISIET HE TOJILKO
IIOBBICUTH 06e30MacHOCTh
SKCIUTyaTaluu IJIOTUH u
BOJOXPAHWJIUIL, HO M CYILECTBEHHO
paciiupsieT HaydyHOe IOHHUMaHUe
MeXaHU3MOB HX Je(pOPMAIMOHHOTO
MOBEIeHU .

BHenpeHne faHHON TEXHOJIOTUU

B MPaKTUKY yIIpaBJIeHUs
BOZIOXO3SIUCTBEHHBIM  KOMILIEKCOM
Y30exkucrtaHa W JAPYTHX CTpPaH

I{eHTpa/sIbHOU A3UU IIPE/ICTABIISIETCS
0CcOOEeHHO aKTyaJIbHBIM BBU/TY
BBICOKOH CEHCMHYHOCTH PErMoHa M
3HAUUTEIbHOHN 3aBUCUMOCTU
SKOHOMHKHU OT THAPOSHEPTETHUKU H

WppUranuu. KommiekcHoe
coyeTaHue CIIlyTHUKOBOTO u
HA3eMHOTO MOHUTOPHUHTA IT03BOJIUT
obecieuyuTh HA/IEXKHYIO u
6e30macHyI0 BKCILTyaTaIUIo0
CTpaTeruvecku BA)KHBIX
TUAPOTEXHUUECKUX  OOBEKTOB B
JIOJITOCPOYHOU ITePCIIEKTHUBE.
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O‘ZBEKISTON RESPUBLIKASIDA QISHLOQ XO‘JALIGI
YERLARINING INDEKS XARITALARINI TUZISH BOYSUN TUMANI
MISOLIDA

Xalilov Doniyor Baxtiyor o‘g‘li

arxitektura qurilish universiteti

Muxammadiyeva Feruza Baxtiyor qizi - assistent,

arxitektura qurilish universiteti

Annotatsiya. Qishlog
xojaligi moddiy ishlab chiqarish
sohasidagi 1iqtisodiy faoliyatning
asosty turlaridan biridir. U aholini
ozig-ovqat, sanoatni esa xomashyo

- Katta o‘qituvchi, Toshkent

Toshkent

bilan ta’minlaydi. Bunda qishlog
xojaligi  ekinlari  hosildorligini
oshirish muhim ahamiyatga ega.
Ushbu muammoni hal qilish uchun
qishlog xofjaligini axborot
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texnologiyalaridan foydalangan
holda rivojlantirish zarur.
Masofadan zondlash usullari va
vositalaridan foydalanish qishlog
xofjaligi ishlab chigarishi uchun eng
istigbolli va keng ko‘lamli axborot
manbalaridan  biri  hisoblanadi.
Sunly yoldosh texnologiyalari
fermerlarga  ekinlarning  o‘sishi
hagida doimiy wva muntazam
ma’lumot olish imkonini beradi, bu
esa ekinlarni samarali boshqarishni
ta'minlaydi va hosildorlikni
oshirishga yordam beradi.

Ushbu ishning asosiy magsadi
O%zbekiston Respublikasi misolida
fermerlar hayotini yaxshilashga
yordam beradigan va ularga
kelajakda ozig-ovqat mahsulotlariga
bolgan talab bilan raqgobatlashish
imkonini beradigan sun’iy yo‘ldosh
texnologiyalaridan foydalangan
holda ekinlarni monitoring
qilishning eng yangi va innovatsion
usullarini namoyish etishdan iborat.
Ushbu tadgqigot ishida muallif
tomonidan gishlog xofaligi
ekinlarini tasniflash va hosildorlikni
baholash uchun Sentinel-2 sun’iy
yoldosh tizimi yordamida 2023-
2025-yillarda olingan ma’lumotlar
tahlil qilingan. Yaratilgan xaritalar
analitik grafiklar bilan ta’'minlangan
bolib, ulardan ma’lum bir davrda
o‘simliklar intensivligining
ozgarishini yaqqol ko‘rish mumbkin.

Olingan ma’lumotlar asosida
tadqiqot hududining agrar
sektoridagi  xususiy  o‘zgarishlar
shakllantirildi.

Kalit so‘zlar: Yerni
masofadan zondlash; Sentinel-2
suniy yoldosh tizimi; qishloq

xofjaligi yerlari monitoringi; o‘simlik
goplamining o‘“zgarish dinamikasi;
NDVI indeksi; o‘simliklarning indeks
xaritalari.
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MUQADDIMA

Dunyo aholisining o‘sishi bilan
ozig-ovqat mahsulotlarini  ishlab
chiqarish, ozig-ovqgat xavfsizligini
mustahkamlash va butun dunyoda
ochlikni yo‘q qilish muammolari
tobora dolzarb bo‘lib bormoqda.
Ozig-ovqat xavfsizligi muammosini
hal qilish uchun ko‘p tomonlama
yondashuvga asoslangan siyosiy
harakatlar zarur. Mamlakatning
o‘ziga xos xususiyatlariga qarab, bu
gishlog xofjaligi mahsuldorligini
oshirish va bozorlarga Kkirishni
kengaytirish, oilaviy fermer
xojaliklariga sarmoya kiritish, yer va
tabiiy = resurslarni  boshqarishga
ko‘maklashish, ovqatlanish
xususiyatlarini hisobga olgan holda
ijtimoily himoya mexanizmlarini
kuchaytirish va monitoring
mexanizmlarini  takomillashtirishni
oz ichiga olishi mumkin. Qishloq
xo%aligi ekinlarini yetishtirish, tabiiy
resurslarni boshqarish va barqaror
yashash  vositalarini  ta’minlash
usullari  o‘zgarmasa, ozig-ovqat
xavfsizligi va oziq-ovgat, aynigsa,
aholining kambag‘al qatlamlari uchun
xavf ostida bo‘ladi
(https://www.fao.org/3/16431r/1643
1r.pdf). Qishloq xo%aligi yerlarini o‘z
vaqtida monitoring qilish gashshoqlik
va ochlikni bartaraf etish omillaridan
biridir.

Hisob-kitoblarga ko‘ra,
dunyoda ozig-ovgat mahsulotlarining
qariyb 88 foizi qishloq xofaligi
yerlarida  yetishtiriladi. Dunyo
bo‘yicha umumiy quruqlik maydoni
13,2 mlrd. ga bo‘lib, shundan qgishloq
xofaligiga  mo‘ljallangan  yerlar
umumiy quruqlik maydonining 37,7%
(4900 mln. ga.) ni tashkil etadi,
shundan haydaladigan yerlar atigi
32% (1850 mln. ga.) ni tashkil etadi.
(Abdullayeva, 2023). Tadqiqot
hududi sifatida O‘rta Osiyoda qishloq
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xo9aligi mahsulotlari yetishtirish
bo‘yicha yetakchilardan biri bo‘lgan
O‘zbekiston  Respublikasi  tanlab
olingan bo‘lib, har yilgi to‘plam
(O‘zbekiston Respublikasi Yer fondi,
2025) ma’lumotlariga ko‘ra,
respublika maydoni 44892,3 ming
gektarni, qishloq xo‘jaligida band
bolgan yerlar maydoni 2025-yilda
21383,5 ming gektarni, shundan
sug‘oriladigan yerlarning 58% dan
ortig‘ini, jami 3743 ming gektarni,
yani qishlog xofaligi  yerlari
maydonining atigi 17% ni tashkil
etadi. Ushbu tadqiqotni batafsilroq
o‘rganish uchun biz Surxondaryo
viloyatining Boysun tumanini
tanladik. Tadqiqot hududi issiq iqlim
va yog‘ingarchilikning kamligi bilan
ajralib turadi, bu esa qgishloq xo%jaligi
yerlarini  sug‘orishda  muammo
tug‘diradi. Ushbu tumanning umumiy
maydoni 325307 gektarni, qishloq
xoYjaligi yerlari maydoni 210635
gektarni tashkil etib, tuman umumiy
maydonining 64% dan ortig‘ini,
shundan 4155 gektari sug‘oriladigan
yerlarni tashkil etadi. Boysun tumani
tarkibida 9 ta massiv, yordamchi
qishloq xo%jalik korxonalari va boshqa
vazirliklar, tashkilotlar va
korxonalarga qarashli  yerlardan
tashkil topgan (O‘zbekiston
Respublikasi Yer fondi, 2025-yil).
Jahonda  qishloq  xo%aligi
ekinlarini  monitoring qilishning
zamonaviy va innovatsion usullaridan
foydalanish yetakchi o‘rinni
egallamoqda. = Xususan, qishloq
xo9aligi ekinlari monitoringi uchun
zamonaviy texnik va texnologik
yechimlardan foydalanish va joriy
etish zarur. Ma’lumotlarni yigfish,
gayta ishlash va taqdim etishning
an’anaviy usullari fazoviy tagsimot
to‘g'risidagi ma’lumotlarning to‘liqligi
va ularning ishonchliligi bo‘yicha
zamonaviy talablarga javob bermaydi.
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Shu nuqtayi nazardan, ekinlarni
ragamlashtirish masalasi ham muhim
ahamiyatga ega.

Ushbu tadqiqotni bajarish
davomida yer resurslaridan oqilona
va samarali foydalanish hamda
qishloq xo%aligi yerlari va ekinlarini
tagsimlashning nazariy va uslubiy
asoslarini ishlab chiqgish magsadida
katta hajmdagi mahalliy va xorijiy
ilmiy adabiyotlar o‘rganildi va tahlil
qilindi (Bin Wang et al.,, 20109;
Butrova va boshq., 2019; Chimirov va
boshqalar, 2022; Gao et al., 2017;
Fedorenko va boshq., 2019; Zhao,
Zhang, 2018; Komal, 2022; Li va
boshqalar, 2018; Meng va boshgqalar,
2018; Saxarova, 2018; Waldhoff et al.,
2017; Xabarov, 2019).

So‘nggi yillarda Ofzbekiston
Respublikasida yer  monitoringi
(O‘zbekiston Respublikasi Vazirlar
Mahkamasining 2022-yil 14-
yanvardagi 22-son qarori) yer
resurslaridan samarali foydalanish,
qishloq xojaligi ekinlarini
joylashtirish, monitoring
tadqiqotlarini turli usullar asosida
olib borish, jumladan, sug‘oriladigan
yerlar ~ monitoringi  uslubiyotini
takomillashtirish (Turayev, 2021),
gishloq xofjaligi ekin maydonlarini
masofadan zondlash orgali aniglash
(Nasirova va  boshq., 2020),
yaylovlarni masofadan zondlash
(Davronov, 2022), qishloq xof%aligi
ekinlari ~ monitoringini  raqamli
texnologiyalar asosida tashkil etish
usullarini takomillashtirish
(Abdullayeva, 2023) yo‘nalishlarida
ilmiy izlanishlar olib borilib, muayyan
ijobiy natijalarga erishilgan. So‘nggi
yillarda qishloq xo%jaligi yerlari va
ekinlarini monitoring qilish uchun
Yerni masofadan zondlash
ma’lumotlaridan foydalanish
olimlarda katta qiziqgish uyg‘otmoqda.
Adabiyotlarni batafsil o‘rganish shuni
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ko‘rsatdiki, masofadan zondlash va
gishloq xo9jaligi bo‘yicha
adabiyotlarning 20% dan kamrog‘i
gishloq xo‘jaligi ekinlarini yetishtirish
usullariga bag‘ishlangan. Shu sababli,
masofadan zondlash ma’lumotlari va
qishloq xo%aligi ekinlarini yetishtirish
bo‘yicha fazoviy ma’lumotlarni olish
usullariga bag‘ishlangan adabiyotlar
ko‘rib chiqildi.

Tadqiqotning asosiy magsadi
Sentinel-2 fotosuratlari yordamida
agroekotizimni dala ma’lumotlari
bilan  birgalikda o‘rganish va
o‘rganilayotgan hududdagi asosiy
qishloq x0‘jaligi ekinlarining
mavsumiy dinamikasini aniqlashdan
iborat. Global sun’iy yo‘ldosh
tizimidan Yerni masofadan zondlash
ma’lumotlari  ochiq  ma’lumotlar
yordamida tahlil qilindi. Barcha
rasmlar mualliflar tomonidan ochiq
ma’lumotlar va erkin tarqatiladigan
sun’ly yo‘ldosh tasvirlari asosida
tayyorlangan. Unumdorlikni
baholash usullari takomillashtirilishi
kerak. Qishloq xo%aligini kuzatish va
xaritalash uchun fazoviy va vaqt
bo‘yicha ajratish qobiliyati yuqori
boflgan sun’iy yo‘ldosh tasvirlari
zarur. Hosildorlikni baholash
ekishdan keyin, o‘suv davrida va
hosilni yig‘ib olishdan bir necha hafta
oldin foydalidir.

Hozirgi
zondlash texnologiyasi
indekslaridan foydalanish orqali
qishloq xof%aligi ekinlari hosilini
o‘sishining barcha bosqgichlarida
monitoring va nazorat qilishning
samarali usuli hisoblanadi (Bégué,
2018). Yerni masofadan zondlashning
sun’iy yoldosh  ma’lumotlaridan
gishlog xo%aligi yerlarini kuzatish
uchun foydalanish kuzatilgan o‘simlik
goplamining elektromagnit
spektrining har bir qismining aks
etishi yoki nurlanishini tahlil qgilishga

masofadan
NDVI

vaqtda
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asoslangan. Tuproq qoplami yoki
o‘simliklarning har bir turi va uning
xususiyatlari kuzatilayotgan
spektrning spektral belgisi
ko‘rinishida ifodalangan o‘ziga xos
giymatlar to‘plamini ta’'minlaydi. Bir
hududning turli davrlarda kuzatilgan
spektral signaturalarini tahlil qilish
orqali o‘simlik qoplami va uning
xususiyatlaridagi o‘zgarishlarni
aniqlash mumkin. Sun’iy yo‘ldosh
tizimlari keng tasvir spektriga va turli
xil mos keladigan tasvir sensorlari
bilan integratsiya qilish qobiliyatiga
ega bo‘lib, uzoq vaqtdan beri Yerni
kuzatish va himoya qilish uchun
muhim ma’lumot manbai bolib
kelmoqgda (Dorijan et al., 2020).

Global sun’iy yo‘ldosh
tizimlaridan  foydalangan  holda
bunday texnologiyalarning
rivojlanishi  ularning ilmiy va
professional hamjamiyatlarda keng
tarqalishiga sezilarli darajada hissa
qo‘shdi, chunki sun’ly yo‘ldosh
tasvirlarining mavjudligi ularni butun
dunyo bo‘ylab gishloq xo‘jaligi yerlari
va ekinlarini kuzatish uchun qo‘llash
imkonini berdi (Agutu et al., 2017).
Yer monitoringi va muhofazasi uchun
qiziqish uyg‘otadigan ochiq
ma’lumotlarga ega global sun’iy
yo‘ldosh tizimlari, birinchi navbatda,
multispektral va  radiolokatsion
tizimlar, shuningdek, global raqamli
relef modellari (RRM) hisoblanadi.
Tez-tez ishlatiladigan sun’iy yo‘ldosh
tizimlariga MODIS va Landsat kiradi.
Biroq, MODIS yordamida olingan
ma’lumotlar past fazoviy aniqlikka
(250 m/piksel) ega bo‘lib, bu ma’lum
bir qgishloq xo%aligi maydonlarining,
aynigsa kichik o‘lchamdagi
maydonlarning aks ettiruvchi
xususiyatlarini miqdoriy baholashga
bir qator cheklovlar qo‘yadi (Zhang et
al., 2021).
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Ba’zi tasvirlarda piksellar soni
kam bo‘lganligi sababli, bitta piksel
ichida aks ettirish spektrini baholash
muammoli yoki mumkin emas. Bu
muammolarni Sentinel va Landsat
kabi  batafsil sun’iy = yofldosh
ma’lumotlaridan foydalanib va turli
fazoviy = aniqlikdagi = Masofadan
zondlash ma’lumotlarini taqqoslash
orqgali, aynigsa  masshtablashga
asoslangan maxsus yondashuvlar
yordamida hal qilish mumkin (Phiri
et al., 2019). Sentinel-2 yuqori aniqlik
va takroriy tashriflar davriyligiga ega
bo‘lib, qishloq xo%aligi uchun juda
foydali ma’lumotlarni taqdim etadi.
Vaqtli qatorlarning kosmik suratlari
dala sharoitida ekinlarning ofsish
variatsiyalari haqgida aniq ma’lumot
beradi. Qishloq xof%aligi ekinlarini
masofadan  zondlash  an’anaviy
usullardan ustun turadi va ushbu
tadqiqotni rag‘batlantiradi.

MATERIALLAR
USULLAR

Tadqiqot hududining dolzarb
fazoviy-vaqt qoplamasini olish uchun
Copernicus BROWSER veb-saytidan
ko‘p spektrli oylik tasvirlar yuklandi.
Yerdagi spektral ma’lumotlarni olish
uchun yuqori aniqlikdagi 10, 20 va 60
m, yuqori takrorlanuvchanlik
(ekvatorda bitta sun’iy yo‘ldosh bilan
10 kun va bulutsiz sharoitda ikkita
sun’iy yo‘ldosh bilan 5 kun) va keng
gamrovli Sentinel-2-13 diapazonli
global  tizimli  optik  kuzatuv
ma’lumotlaridan foydalanildi. Sun’iy
yoldosh Yevropa kosmik agentligi

VA

"Kopernik" dasturi doirasida
yaratilgan va multispektral
hisoblanadi. Tizimning asosiy
magsadi o‘rmonlar va ofsimliklar

monitoringi, o‘simlik qoplamidagi
o‘zgarishlarni aniglash va tabiiy
ofatlarga garshi kurash xizmatlarini
ko‘rsatish uchun yer yuzasini
kuzatishdan iborat. Tizim SPOT va
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Landsat multispektral sensorlari
seriyasi uchun ma’lumotlar
uzatishning uzluksizligini va

kelajakdagi xizmatlarni rivojlantirish
uchun yanada takomillashtirishni
ta’'minlaydi (Sentinel-2 foydalanuvchi
go‘llanmasi). Sentinel-2 Landsat 8 ga
garaganda mukammalroq bo‘lib,
qatorlar sonini ko‘paytirish, tez
takrorlash vaqti va boshqgalar kabi
ajoyib xususiyatlarga ega. Sentinel-2
NIR diapazoni va qizil kanallarda
batafsilrog ma’lumot beradi, bu
gishlog xo%jaligi, o‘rmonlar va
o‘simliklarning  fenologik  tahlili
uchun foydalidir.

Ushbu tadqiqot ishiga Yerni
masofadan  zondlash va  GAT
yordamida olingan ma’lumotlar asos
qilib olindi. Rasmlarni 2023-2025-
yillar oylari bo‘yicha yukladik. Keyin
barcha  radiometrik, = geometrik
tuzatmalarni olib tashlash va barcha
ma’lumotlar  to‘plamlarini  world
geodetic system (WGS-1984 UTM -
42N zonasi) proyeksiyasida
proyeksiyalashdan iborat tasvirga
dastlabki ishlov berish bosqichi
amalga oshirildi.

Keyin ob-havo sharoitlari bilan
bogliq barcha xatolar olib tashlandi,
har bir piksel Yer sharining aniq
joylashuvi sifatida geokodlandi va eng
yaxshi kanallar kombinatsiyasi soxta
ranglar yordamida kompozit
tasvirdagi ma’lum xususiyatlarni
aniglash uchun ishlatildi (Liang et al.,
2015). Natijada, barcha ma’lumotlar
vektorlashtirilib, meteorologik va
qishloq xo%jaligi ma’lumotlarini olish
uchun GAT formatida tahlil qilish
uchun osongina foydalanish mumkin
bo‘lgan to‘rli ma’lumotlar to‘plamiga
interpolyatsiya qilindi.

Qishlog xo%alik ekinlarining
rivojlanish darajasini aniglash uchun
XX asrning 7o-yillarida NDVI
(Normalized Difference Vegetation
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Index) indeksi degan tushuncha
ishlab chiqildi va joriy etildi. Bu
ko‘rsatkich ofsimlikning turli xil
yorug’lik to‘lginlarini qanday aks
ettirishiga asoslanib, o‘simliklarning
umumiy holatini aniglashga imkon
beradi. Bundan  tashqari, u
o‘simliklarni yer qoplamining boshqa
turlaridan farqlashga yordam beradi,
xaritada o‘simliklar bilan qoplangan
hududlarni ajratish va vizualizatsiya

qilish, shuningdek, o‘sish
jarayonidagi g‘ayritabiiy
o‘zgarishlarni  aniqlash  imkonini

beradi (EOS Data Analytics: Problems
on Earth - solutions in space). NDVI
indeksi bugungi kunda qishloq
xoYaligi ekinlari monitoringini olib
borishda asosiy komponentga aylanib
bormoqda.

NDVI indeksi -1 dan 1 gacha
bolgan  oraliqda aks ettirish
shkalasiga ega. O‘rtacha ko‘rsatkich
muayyan uchastkada, dalada
baholanayotgan biomassaning
fotosintetik faolligi miqdorini aks
ettiradi. NDVI indeksi qishloq
xoYjalik ekinlarining spektral qizil va

infraqizil nurlarni  yutishi va
qaytarishi  bo‘yicha  hisoblanadi.
Vegetatsiya davrida maysalar

qganchalik yaxshi rivojlansa, indeks
giymati shunchalik yuqori bo‘ladi.
O'simliklar  yoruglik to‘lginlarini
yutish va qaytarish qobiliyatiga ko‘ra
farglanadi. Dala baholash uchun
NDVI indeksi quyidagicha:

- salbiy ko‘rsatkich - jonsiz
obyektlarga  (binolar, inshootlar,
yo‘llar, bulutlar, suv havzalari, tog‘lar
va boshqalar) xos;

- 0,1 dan 0,2 gacha bo‘lgan
giymatlar - ochiq tuproqqa xos;

- 0,2-0,4 oraliq - siyraklashgan
kuchsiz o‘simliklar;

- NDVI vegetatsiya nisbiy
indeksi 0,4-0,6 - mo‘tadil o‘simliklar;
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- ko‘rsatkichi 0,6-1 - qalin
soglom ekinlar yaxshi rivojlanib,
ma’lum vegetatsiya davriga to‘gri
keladi.

1. Ko‘rsatkichlarni baholashda
albatta o‘simlik turi, mavsum, nav,
iglimning mintaqaviy xususiyatlari,
ekinlarning o‘sishi hisobga olinadi
(https://agrosignal.com/articles/cht
o-takoe-ndvi-i-ego-primenenie-v-
selskom-
hozyajstve/?ysclid=lpigw274cm6722
93727).

O'simliklarning NDVI
indeksining vaqt qatorlari qizil va
infraqizil nurlarni yutish va qaytarish
giymatlarini  taqqoslash  asosida
hisoblab chiqilgan:

NDVI = Index(NIR,RED) =
NIR—RED 1)

NIR+RED

Bu yerda RED va NIR mos
ravishda qizil (ko‘rinadigan) va yaqin
infraqizil kanallarda olingan spektral
qobiliyatdagi o‘zgarishlarni anglatadi
(https://medium.com/onesoil/what-
the-ndvi-index-is-and-how-it-makes-
a-farmers-life-easier-d6egoodgicof) .

Ushbu tenglamaning tahlili
shuni ko‘rsatadiki, agar infraqizil
diapazonda aks etgan nurlanish
ko‘rinadigan nurlanishdan kattaroq
bo‘lsa, bu pikseldagi o‘simliklar galin
bo‘lishi va o‘rmon bo‘lishi mumkin.

Keyingi tadqiqotlar shuni
ko‘rsatadiki, ¥ NDVI  fotosintetik
qgobiliyat, yani o‘simlik shox-

shabbasining energiya yutishi bilan
bevosita bog‘liq; NDVI indeksi salbiy
bo‘lishi mumkin, lekin odatda aholi
zich joylashgan shaharlarda ham
biroz ijobiy bo‘ladi. Salbiy giymatlar
ko‘pincha atmosferada kuzatiladi
(Kubaski, Kauan, 2018).

NDVI tahlili uchun eng yaxshi
mumkin bo‘lgan natijalarni olish
uchun Sentinel-2 sun’iy yo‘ldoshida
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qizil nurlanish 4 va infraqizil
nurlanish 8A diapazonlari tanlandi.
Biz NIR diapazoni 8 ni tanladik,
chunki uning to‘lqin uzunligi 0,865
(Shi et al., 2014) diapazon 4 qizil rang
bo‘lib, uning to‘lqin uzunligi 0,665 ga
teng. Optik datchiklar bulutli ob-havo
tufayli, aynigsa yomg'irli davrlarda,
Yer yuzasini uzluksiz kuzata olmaydi.
Demak, masofadan zondlash usullari
atmosfera o‘zgarishining
yomonlashuvi natijasida  kelib
chigadigan xatoliklar tufayli buziladi.
Shunday qilib, keyingi tahlildan oldin
xatolar darajasini kamaytirish kerak.

Sentinel-2 uchun indeks
quyidagicha:
NDVI = Index (B8, B4) = 225
B8+B4
(2)
bu yerda
B4 - qizil nurlanishdagi

diapazon qiymati;
B8 - infraqizil nurlanishdagi
diapazon qiymati.

Qishlog xofaligi ekinlarini
o‘rganish holatida ko‘plab usullar
ma’lumotlarni aniq belgilangan vaqt
va oraliglarda to‘plashni talab qiladi,
ammo bu har doim ham yuzaga
keladigan  qiyinchiliklar, aynigsa
iglim sharoitlari (bulutlilik) tufayli
mumkin emas. Ushbu muammolarni
hisobga olgan holda, xatolarga yo‘l
go‘ymaslik  va tahlil uchun
vaqtinchalik ma’lumotlar
to‘plamining yaxlitligini ta’minlash
uchun NDVI  sun’iy yo‘ldosh
ma’lumotlarining vaqt qatorlaridan
foydalanishga imkon  beradigan
yondashuvlarni ishlab chiqish zarur.
Oylik vaqt qatorlarini generatsiyalash
usullari ko‘pincha belgilarni tanlash
sifatida umumlashtiriladi. Bundan
farqli oflaroq, egri chiziglarni
moslashtirishning ba’zi usullarining
natijalari juda gat’iy bo‘lib, bu holda
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haqiqiy = aniqlash  samaradorligi
qgishlog xof%aligidagi o‘zgarishlarni
aniglash samaradorligiga olib kelishi
mumkin (Cheng et al., 2016). Ikki
tasvir orasidagi chiziqli
interpolyatsiya algoritmini

quyidagicha tasvirlash mumkin:
NDVI-NDVI, _ NDVI;—NDVI,

DOY-DOY,  DOY;—DOY,

(3)

Bu yerda NDVI kiritilishi kerak
bolgan o‘tkazib yuborilgan kunni
bildiradi. NDVI,, NDVI,
interpolyatsiya uchun ishlatiladigan
haqiqiy = kuzatuvlarni ifodalaydi.
Demak, NDVI, va NDVI;:

NDVI = NDVI, + (NDVI, —

DOY-DOY,
NDVI,) X DOY; +DOY, (4)

Shunday qilib, bunday aniq kun
uchun har bir NDVI ikkita yaxshi
kuzatuvdan olinishi mumKkin.
Ko‘rinib turibdiki, NDVI
tasvirlarining  chastotasi  chiziqli
interpolyatsiya  qanchalik  yaxshi
bajarilishini  belgilaydi. Tasvirlar
asosida oylik NDVI vaqt qatorlarini
olish wuchun ArcGIS dasturidan
foydalandik. Komal, 2022-yil

NATIJALAR VA
MUHOKAMA
Of‘simliklarning spektral

o‘zgaruvchanligi va ofsish tezligining
o‘zgarishi  o‘rtasidagi  bog‘liqlikni
o‘rganish uchun Sentinel-2 sun’iy
yo‘ldosh tasvirlari asosida 2023-yil
yanvar oyidan 2025-yil avgustgacha
bo‘lgan oylik NDVI tasvirlari olindi. 1-
rasmda 2023-yilning yanvar-dekabr
oylari ko‘rsatilgan. NDVI ning
maksimal va minimal qiymatlari
o‘rganilayotgan hudud uchun
vegetatsiya davriga mos ravishda
aniqlandi.
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Boysun tumanining
NDVI Kkartasi
(2023 vil holatiga)
Yanvar Fevral Manrt
NDVI ko'rsatgichi
B os
Bl os--0s
I 05--04
May Tyun Iul Avgust B 04--02
[ 02-0
[Jo-02
[ 02-04
[os-08
] 06-08
08
Sentabr Oktabr Noyabr Dekabr

1-rasm. Surxondaryo viloyati Boysun tumani hududida NDVI vaqt
gatorlari

2023-yil vegetatsiya
mavsumining har bir oyi uchun
Sentinel-2 ning ko‘p kanalli sun’iy
yoldosh tasvirlari keyingi tasniflash
uchun tegishli NDVI tasvirlarini olish
magsadida qayta ishlandi: yerdan
foydalanishni tasniflash, qishloq
xo9aligi  ekinlarini aniqlash va
Sentinel-2 sun’iy yo‘ldosh tasvirlari
bo‘yicha yer konturlarini aniglash.

1-rasmda keltirilgan barcha
tasvirlarni tahlil qilishdan oldin
o‘rganilayotgan hudud uchun tuproq-

o‘simlik qgoplamining tegishli
toifalarini aniglash uchun tuproq-
o‘simlik qgoplamining tasnifi

o‘tkazildi: qishloq xof%aligi yerlari,
foydalanilmaydigan yerlar, ko*p yillik
daraxtlar, suv va qurilgan yerlar.
Shuningdek, o‘rganilayotgan
hududdagi qishloq xo‘jaligi
yerlarining aniq maydoni va
joylashuvini bilish muhimdir.

Ish jarayonida biz har oy
davomida o‘zgarishlar bilan NDVI
indeksining barcha xususiyatlari
bo‘yicha multispektral tasvirlar eng
yaxshi natijalarni berishini aniqladik.

Ushbu ishda 2023-2025-yillar
uchun NDVI giymati bo‘yicha o‘simlik
gqoplami maydoni 2, 3 wva 4-
rasmlarda  ko‘rsatilgan. = Bahor
oylarida eng past ko‘rsatkichlar 2025-
yil avgust oylarida vegetatsiya davri
kam bo‘lib, Boysun tumani o‘simlik
goplami maydoni 12601,23 ga.ni, eng
yuqori Kko‘rsatkichlar esa 2025-yil
aprel oylarida qishlogq xo%aligi
ekinlarining gullash davrida bolib,
Boysun tumani o‘simlik qoplami
maydoni 151315,57ga.ni tashkil etdi.
Yozda eng past ko‘rsatkichlar 2025-yil
avgust oylarida kuzatilib, o‘simlik
qgqoplami maydoni 12601,23 ga.ni
tashkil etadi. 2024-yilning yozida
indeksning eng katta qiymati iyun



oyida 51679,33 ga.ni tashkil etadi.
Kuzda eng past ko‘rsatkich 2023-yil
sentabr oyida 13657,24 ga va eng
yuqori ko‘rsatkich 2024-yil noyabr
oyida 40478,00 ga. 2025-yil sentabr-
noyabr oylari tadqiqot ishi 2025-yil
avgust oyida bajarilganligi uchun
NDVI qgiymati ishlatilmadi. O‘simlik
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20000,00

0,00
2023 yil
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sinfi bo‘lmaganda maksimal
akslanish tuproq va suv havzalaridan
boflgan, shuning uchun NDVI
giymatlari  past boflgan, ekin
maydonlaridan esa NIR va qizil
chiziglar yuqori akslanish beradi,
shuning uchun NDVI qiymatlari
Yugqori: 1 Past: -1.

2024 yil

2025 yil

H mart ®Waprel W may

2-rasm. Surxondaryo viloyati Boysun tumanining NDVI yordamida
olingan o‘simlik goplami maydonlari (2023-2025-yil bahor)
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3-rasm. Surxondaryo viloyati Boysun tumanining NDVI yordamida olingan
o‘simlik goplami maydonlari (2023-2025-yil yoz)
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4-rasm. Surxondaryo viloyati Boysun tumanining NDVI yordamida olingan
o ‘simlik goplami maydonlari (2023-2025-yil kuz)
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Boshlash uchun biz jadvalga muvofiq NDVI giymatlarini aniqlaymiz.

270

1-jadval. NDVI tasnifi

xoYaligi

NDVI sinfi Qishloq xo‘jaligi
holati/sog‘liq

> 0.7 Juda yuqori qishloq | Juda rivojlangan qishloq xo‘jaligi
xo‘jaligi
0,6 - 0,7 yuqori qishloq | Rivojlangan gishloq xo‘jaligi
xo‘jaligi
0,4 - 0,6 O‘rtacha qishloq | O‘rtacha qishloq xo%jaligi
xo‘jaligi
0 - 0.4 Past qishlog

< 0 Qishloq xo%jaligi yo‘q

Biz Boysun tumanini tanladik,
shuning uchun dastlab butun o‘simlik
maydonini NDVI tasnifiga muvofiq
ajratdik (1-jadval). Shundan so‘ng, biz
qishloq xofaligi yerlarini ajratdik va
ularni  NDVI  sinflari  bo‘yicha
tagsimladik. NDVI ning eng yuqori
qiymati (0,20 NDVI) 2025-yil aprel
oyida, eng past giymati esa 2025-yil

0,25
0,20
0,15
0,10
0,05

0,00

mart aprel may iyun

2023 yil

iyul

2024 yil

avgust oyida (0,09 NDVI) qayd
etilgan (jadval. 2). NDVI qiymatlari
bahor faslida yaxshi rivojlanib yoz
faslida pastga tushib ketadi. 2023-
yildan 2025-yilgacha bo‘lgan 3-yillik
kuzatuvning martdan noyabrgacha
NDVI ning o‘rtacha giymati 5rasmda
ko‘rsatilgan.

avgust sentabr oktabr noyabr

2025 yil

5-rasm. 3-yillik tadqiqot asosida NDVI ning o‘rtacha qiymatlari Surxondaryo
viloyati Boysun tumani
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2-jadval
O‘simlik qatlami maydoni va uning tasvirga olish sanasi bo‘yi']cha
o‘rtacha NDVI qiymati
Umumiy
O'simlik maydon
Nf)alli'lllg:r(l)t qoplagan yuza)s,ir.ling. . NDVI ko'rsatgichi
sanasi may(!on qanchi.l qismini

yuzasi, ga tashkil etishi, . . .
% min | max | o'rtachasi

2023 yil holatiga
yanvar 3173,52 0,9 -0,46| 0,66 0,05
fevral 79312,47 21,3 | -1,00| 0,65 0,13
mart 137586,47 37,0 | -1,00 | 1,00 0,17
aprel 109471,33 29,4 | -1,00| 1,00 0,17
may 105551,39 28,4 | -0,32| 1,00 0,16
iyun 25987,48 7,0 | -0,14 | 0,62 0,10
iyul 24126,03 6,5| -1,00| 0,67 0,10
avgust 22183,01 6,0 | -0,22 | 0,71 0,10
sentabr 13657,24 3,7| -1,00| 1,00 0,09
oktabr 20353,03 55| -1,00| 0,71 0,10
noyabr 26694,07 7,2 | -1,00 | 1,00 0,10
dekabr 14651,06 3,9| -0,49 | 1,00 0,08

2024 yil holatiga
yanvar 2005,70 0,5| -0,21| 0,59 0,07
fevral 19058,86 51| -0,64| 1,00 0,09
mart 63363,04 17,0 | -1,00 | 1,00 0,12
aprel 82268,52 221| -0,39 | 0,76 0,14
may 127404,92 34,2 | -1,00| 1,00 0,18
iyun 51679,33 13,9 | -0,36 | 0,65 0,12
iyul 46673,17 12,5 | -0,48 | 0,69 0,12
avgust 26493,09 71| -0,22 | 0,68 0,11
sentabr 21527,31 58| -0,17| 0,67 0,10
oktabr 23426,80 6,3| -0,26| 0,69 0,10
noyabr 40478,00 10,9 | -1,00 | 1,00 0,11
dekabr 19055,62 51| -1,00| 1,00 0,08

2025 yil holatiga
yanvar 33938,05 9,1| -1,00| 1,00 0,10
fevral 41083,94 11,0 | -1,00 | 1,00 0,10
mart 105769,87 28,4 | -0,35| 0,70 0,15
aprel 151315,57 40,7 | -1,00 | 1,00 0,20
may 58822,87 15,8 | -0,32 | 0,70 0,13
iyun 19525,83 52| -0,25| 0,57 0,10
iyul 30783,88 8,3| -1,00]| 1,00 0,11
avgust 12601,23 3,4| -0,14| 0,63 0,09
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XULOSA

Ushbu tadqiqotda  dastlabki
tenglamaning xatolik komponentini
minimallashtirishga  mo‘ljallangan
silliglovchi filtr usulidan foydalangan
holda NDVI (Normalised Difference
Vegetation Index) vaqt qatorini
tuzishga kompleks analitik
yondashuv taqdim etilgan. NDVI -
o‘simlik qoplami va ekinlar holatini
baholash uchun ishlatiladigan muhim
ko‘rsatkich. =~ U  ko'p  spektrli
ma’lumotlar asosida hisoblanadi va
qgishloqg xof%aligida o‘simliklarning
o‘sish dinamikasini tahlil qilish, ekin
maydonlarini xaritalash va
hosildorlikni baholash uchun
ishlatiladi. Sentinel sun’iy yo‘ldoshlari
kabi zamonaviy masofaviy zondlash
tizimlari qishloq xof%aligi yerlarini
batafsil kuzatish imkonini beruvchi
turli vaqtdagi yuqori aniqlikdagi
ma’lumotlarni tagdim etadi. Sentinel
ma’lumotlari gishloq xo%aligi ekinlari
maydonlarini xaritalash uchun zarur
bo‘lib, turli ekinlarni ma’lum bir
o‘sish bosqichlarida farqlash
imkonini  beradi. @NDVI  vaqt
qatorlarini olish uchun ma’lumotlar
oldindan qayta ishlanishi, jumladan,
shovginlar va anomaliyalar olib
tashlanishi kerak. Ushbu tadqiqotda
tasodifiy tebranishlarni olib tashlash
va vaqt qatorlarida asosiy
tendensiyalarni saqlab qolish uchun
tekislovchi filtrlash usuli qo‘llanildi.
Tekislangan NDVI vaqt qatorlari
qishloq xojaligi ekinlarining
rivojlanish qonuniyatlarini aniglash
va faol ofsish, stress va yetuklik
vaqtini aniqlash uchun ishlatilishi
mumkin.  Shunday qilib, bu
yondashuv sug‘orish, ofg‘itlash va
hosilni yigish vaqtini
optimallashtirish kabi gishloq
xo9aligi qarorlarini qabul qilish
uchun gimmatli  ma’lumotlarni
taqdim etadi. Bundan tashqari, NDVI

vaqt qatorlari tahlili hosildorlikni
bashorat qilish uchun ishlatilishi
mumkin. Olingan NDVI qgiymatlarini
tarixiy = malumotlar va  iglim
o‘zgaruvchilari bilan taqqoslash,
vegetatsiya indekslari va hosildorlik
o‘rtasidagi bog‘ligliklarni aniqglash
orqali hosildorlikni bashorat qilish
uchun asos yaratadi. Bundan
tashqari, taklif etilayotgan yondashuv
tuproq xaritalari, iqlim va qishloq
xo%jaligi ma’lumotlari kabi
go‘shimcha ma’lumotlarni
birlashtirish orqali kengaytirilishi
mumkin. Bu gishloq xo%aligi yerlarini
monitoring va tahlil qilishning yanada
keng qamrovli modelini yaratish
orqali qishlog xo%aligi ishlab

chiqgarishining  samaradorligi va
barqarorligini  oshirishga xizmat
qgiladi.

Biz fenologik tasnifda NDVI ni
vaqt bo‘yicha tahlil qilish
metodikasini bayon qildik. NDVI
usuli kesish va qo‘shimcha ko‘p vaqtli
ishlov berish uchun ko‘p magsadli
NDVI profili yordamida aniglangan
spektral chiziqdan foydalanganda
olingan eng yaxshi natijalarni beradi.
Qishloqg xofjaligining hisoblangan
ehtiyojlari mavjud ma’lumotnoma
ma’lumotlariga mos keldi. Ekish
vaqtiga qarab klassifikatsiyaning
boshqa vaqt xarakteristikalari
aniqlanishi mumkin.
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GIDROTEXNIK INSHOOTLAR DEFORMATSIYASINI
MONITORINGINI OLIB BORISHDA ZARUR BO‘LGAN
METODIK VA NORMATIV HUJJATLAR TAHLILI

Abdukarimov Maxsud Miraz o‘g‘li - Alfraganus
University Umumkasbiy fanlar kafedrasi katta o "qituvchisi

Annotatsiya. Ushbu
magqgolada hozirgi kunda
zarur bo‘lgan ilmiy-texnik

izlanish  ishlaridan  biri
hisoblangan gidrotexnik
inshootlarning

deformatsiya  jarayonini

monitoring qilishni tartibga
soluvchi amaldagi me’yoriy-
uslubiy hujjatlarning
batafsil ilmiy tahlili,
normativ-huquqiy bazaning
tarixiy rivojlanishi, tasnifi
va ilmiy usullari, amaliy

go‘llanilishi, = shuningdek,
hozirgi tendentsiyalar va
gidrotexnika qurilishini

tashkil etish masalalariga
e’tibor qaratilgan.

Kalit so‘zlar:
gidrotexnik inshootlar,
to‘g'onlar  deformatsiyasi,
monitoring, normativ-
huquqiy baza, geodezik
kuzatuv, InSAR
texnologiyasi, SNiP, GOST.

AHHOMauus. B
daHHo1l cmamve

NnoodpobHbIilL
aHaaus

npedcmas.neH
HAayuHbLl
delicmesyrowjux
HOPMAamMueHo-
MemooduuecKux
doxymeHmos,
pe2aameHmupyowux
KOHMpPOAb 3a Npoueccom
degpopmauuu
2u0pOmMexHUUeCcKUX
coopydceHutl,
paccmampueaembvlx 8
Hacmoswee 8pems Kax 00Ha
U3 Heobxo0uMblX HAYUHO-
MexHuYecKux
uccsnedosamenwvckux pabom,

yodeneHo BHUMAHUE
ucmopuveckomy pasgumuio
HOpMamueHotll 6a3wl,

Kaaccuukauuu u HayUHblX
Memodos8, NPaxKmu4eckomy
npumeHeHulo, a Makxice
aKmyanbHbM mMeHOeHYUIM
u eonpocam op2aHu3ayuu
2udpomexHu1ecKko20
cmpoumensbcmea.
Kaoueevte caoea:
2udpomexHuueckue
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coopyoceHua, Oedopmauus

NA0OMUH, MOHUMOPUHZ,
HOPMAaMuUEHO-NPAB08as
basa, 2eolesuueckoe

HabalwOeHue, mexHo.102UA
InSAR, CHull, I'OCT.
Annotation. This
article presents a detailed
scientific analysis of the
current regulatory and
methodological documents
regulating the control of the
deformation of hydraulic
structures, currently
considered as one of the
necessary scientific and
technical research works,
attention is paid to the
historical development of the

regulatory framework,
classification and scientific
methods, practical

application, as well as
current trends and issues of
organization of hydraulic
engineering.

Keywords:
hydraulic structures, dam
deformation,  monitoring,
dam deformation, geodetic
observation, InSAR
technology, SNiP, GOST.

Kirish. To‘g'onning
deformatsiyalanish harakati

uning ekspluatatsion
samaradorligi va xizmat
muddatining asosiy
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ko‘rsatkichidir [4].
To‘g‘onlar, ularning dizayn
turidan qat’i nazar, beton,
tosh yoki tuproqli to‘ldirish -
gidrostatik, dinamik, issiqlik
va  operatsion  yuklarga
bardosh  bera  oladigan
murakkab muhandislik
inshootlari. Oddiy
deformatsiya rejimining
buzilishi aholi va atrof-
mubhitga tahdid soluvchi
favqulodda vaziyatga olib
kelishi mumkin [3].

To‘g‘on  xavfsizligini
zamonaviy boshqarish
tizimli deformatsiya
monitoringi, jarayonning
dinamik  tahlili, yuzaga
kelishi mumkin bo‘lgan
favqulodda vaziyatlarni
prognozlash va monitoring
ma’lumotlarini

birlashtirishni oz ichiga
olgan kompleks yondashuvni

talab qiladi. Ushbu
yondashuvning asosi
gidrotexnika  inshootlarini
loyihalash, qurish va ulardan
foydalanishni tartibga
soluvchi  me’yoriy-huquqiy
bazadir. Rossiya
Fedyeratsiyasi va MDH
mamlakatlarida asosiy

me’yoriy hujjatlar SNiP, SP
va  GOST, shuningdek
MGSN, VNIIG va Rossiya
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Davlat gidrografiya xizmati
tomonidan ishlab chiqilgan
ko‘rsatmalardir. Ushbu
hujjatlar nafagat minimal
xavfsizlik standartlariga
muvofigligini  ta’'minlaydi,
balki turli xil ish
sharoitlarida uchastkaning
deformatsiya xatti-
harakatlarini tahlil qilish
uchun uslubiy asosni ham
beradi.

Asosiy qism.
To‘g‘onlarning deformatsiya
harakatining me’yoriy-

huquqiy bazasini ishlab
chigishni shartli ravishda
uch  bosqichga  bo'lish
mumkin: Sobiq Sovet Ittifoqi
davri, o‘tish davri va
zamonaviy bosqich.

Sobiq Sovet Ittifoqi
davrida (1930-1990) asosiy
me’yoriy  hujjatlar  SNiP

2.06.04-77  "Gidrotexnika
inshootlari" va
deformatsiyani kuzatish

usullarini tartibga soluvchi
bir qator GOST standartlari
edi. Ushbu davrda asosiy
talab tuzilmalarning statik
barqarorligi edi.
Deformatsiya monitoringi,
birinchi navbatda, geodezik

usullar, jumladan,
nivelirlash, inklinometrik
o‘lchovlar va yoriglar
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monitoringi yordamida
amalga oshirildi. Dinamik va
seysmik ta’sirlar cheklangan
e'tiborga olindi va asosiy

me’yoriy  talablar  ruxsat
etilgan joylashishlar,
egilishlar va yoriglar

shakllanishiga taalluqglidir.
Sobiq Sovet davri (1991
yilgacha) qurilish normalari
va qoidalari (SNiP) va davlat
standartlari (GOST) asosida
markazlashtirilgan tartibga
solish tizimi bilan
tavsiflangan. Ushbu
hujjatlarni ishlab chiqish va
tasdiglash SSSR Gosstroy va
SSSR Suv xofjaligi vazirligi
kabi ittifoq vazirliklari va
idoralari darajasida amalga
oshirildi. SNiP II-50-74
"Gidrotexnika  inshootlari.
Asosiy dizayn qoidalari"”,
SNiP 2.06.05-84 "Yer

to‘g‘onlari" va  qurilish
materiallarining
xususiyatlarini tartibga

soluvchi GOST standartlari,
sinov va tekshirish usullari
alohida ahamiyatga ega edi
[7,15,17].

Ushbu hujjatlar to‘g‘on
barqarorligiga bo‘lgan keng
qamrovli talablarni oz ichiga
olgan, seysmik ta’sirlar va
oqish jarayonlarini hisobga
olgan, shuningdek,
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deformatsiyalarni  kuzatish
usullarini, shu jumladan
geodezik  kuzatishlar va
muntazam tadqiqotlarni oz
ichiga olgan. Sobiq sovet

tuzumining muhim
xususiyati  shundaki, bu
me’yoriy hujjatlar
umuminsoniy  xususiyatga

ega bo‘lib, barcha ittifoq
respublikalariga, jumladan,
O‘zbekistonga ham tegishli
edi. Bu yagona
yondashuvlarga imkon
berdi, lekin shu bilan birga,
mintaqaviy = xususiyatlarni
yetarlicha hisobga olmadi.
Masalan,  O‘zbekistonning
yuqori seysmik mintaqalari
to‘g‘onni  loyihalash  va
monitoring qilishning
maxsus usullarini  talab
qilgan bo‘lsada, bu masalalar
odatda umumittifoq
standartlarini moslashtirish
orqali hal qilindi.

Bundan tashqari,
Sobiq Sovet davrida
gidrotexnika  inshootlarini
ishlatish  bo‘yicha  keng
qgamrovli ko‘rsatmalar ishlab
chiqilgan. Xususan, "To‘g'on
deformatsiyalarini kuzatish
bo‘yicha qofllanma" (sobiq
SSSR Suv xofaligi vazirligi,
1983 yil) geodeziya
tarmogqlarini o‘rnatish, aholi
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punktlari va egilishlarni
o‘lchash, to‘g‘on holatining
tizimli monitoringini tashkil
etishni tartibga soluvchi
asosiy  hujjatlardan  biri
bo‘ldi.

O‘tish davri (1990-

2010) me’yoriy-huquqiy
bazaga sezilarli
yangilanishlar bilan

belgilandi. SP 32.13330 ning
birinchi versiyalari nashr
etildi, ular SNiP talablarini
aniqlab berdi va
deformatsiyani
integratsiyalashgan
monitoring kontseptsiyasini
joriy qildi. Shu vaqt ichida
kuzatish ma’lumotlarini
amaliy qo‘llash bo‘yicha
uslubiy tavsiyalar faol ishlab

chiqildi, jumladan,
geotexnikaviy tuproq
sinovlari, filtratsiya
monitoringi va  dinamik
ta’sirlarni  hisobga olish.
Asosiy e’tibor aholi
punktlarini oddiy
o‘lchashdan

deformatsiyalarni bashorat
qilish va tuzilmalarning uzoq
muddatli xavfsizligini
ta’'minlashga qaratildi.
Zamonaviy davr (2010
yildan hozirgi kungacha)
avtomatlashtirilgan

monitoring tizimlari,
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ragamli ma’lumotlarni qayta

ishlash texnologiyalari,
kuzatuvlarni tahliliy
markazlarga

integratsiyalashuvi bilan
tavsiflanadi. Normativ
hujjatlarda kuzatishlar
chastotasi, = ma’lumotlarni
qayta ishlash va
deformatsiyalarni tizimli

tahlil qilish bo‘yicha talablar
oshirildi. Bundan tashgqari,

zamonaviy amaliyot
avariyalarning oldini olish
bo‘yicha tezkor choralar
ko‘rish imkonini beruvchi
muhim deformatsiyalar
xavfini  aniqlash  uchun
prognozlashdan

foydalanishni oz  ichiga

oladi. Milliy qurilish
qoidalari va  qoidalarini
ishlab  chiqish  (SHNK),

xususan, SHNK 2.02.02-20
"Gidrotexnika inshootlari.
Asosiy loyiha qoidalari" va
SHNK 3.02.01-19  "Yer
konstruktsiyalari,

poydevorlari va asoslari"
ishlab chiqgilgan va
tasdiglangan [16]. Ushbu
hujjatlar zamonaviy ilm-fan
yutuglari va xalqaro
tavsiyalarni (ICOLD, ISO)
o‘zida mujassam etgan holda
O‘zbekistonning o‘ziga xos
xususiyatlariga e’tiborni
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garatgan. Zamonaviy
standartlarda to‘g‘onlarning
deformatsiya harakati,
jumladan, poydevor
barqarorligi hisob-kitoblari,
seysmik  ta’sirlar, oqish
jarayonlari va monitoring
talablariga alohida e’tibor
beriladi. Shu bilan birga,

geodezik kuzatuvlar
o‘tkazish,
avtomatlashtirilgan

tizimlardan foydalanish va
sun’iy yo‘ldosh monitoringi
(InSAR) kabi innovatsion
texnologiyalarni joriy etish
tartibini tartibga soluvchi
sohaga oid ko‘rsatmalar
tizimini yaratish bo‘yicha

ishlar ~ olib  borilmoqda
[7,15,171.

To‘plangan ma’lumotlar
tahlili. O‘zbekiston
Respublikasining me'yoriy
hujjatlari: O‘zbekiston
Respublikasida

To‘g‘onlarning
deformatsiyalanish harakati
ustidan normativ nazoratni
amalga oshirish uchun asos
O‘zbekiston

Respublikasining 2023-yil
3o0-avgustdagi  O‘RQ-865-
son “Gidrotexnika
inshootlari xavfsizligi
to‘g‘risida”gi Qonuni
hisoblanadi [23]. Ushbu
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gonun gidrotexnika
inshootlari xavfsizligini
ta’minlash, shu jumladan suv
xo9aligi obektlarini
loyihalash, qurish,

foydalanish, rekonstruksiya
qilish va tugatish sohasidagi
munosabatlarni tartibga
soladi. To‘g‘onlarning
deformatsiyalanishiga
alohida e’tibor beriladi:

. operatsion tashkilotlar
tuzilmalarning holatini
doimiy ravishda kuzatib
borishlari shart;

. avtomatlashtirilgan
boshqgaruv tizimlarini
yaratish ko‘zda tutilgan;

. tuzilmalarning
xavfsizlik talablariga
muvofiqligini tekshirish
uchun mas’ul bo‘lgan davlat
nazorati organlarining
vakolatlari belgilandji;

. muntazam
tekshiruvlar o‘tkazish va
baxtsiz hodisalarning oldini
olish rejalarini ishlab chiqish
zarurati belgilandi.

Ushbu gonunning
gabul qilinishi milliy tartibga
solish  tizimini  xalqaro
amaliyot bilan
uyg‘unlashtirish yo‘lidagi hal
qgiluvchi qadam  bo‘ldi
(ICOLD va FYERC
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yondashuvlari bilan
solishtirish mumkin).
O‘zbekiston
Respublikasida gidrotexnika
inshootlari  poydevorlarini
loyihalashni tartibga
soluvchi quyidagi

shaharsozlik normalari va

qgoidalari (SHNK) amal
qiladi:

- SHNK 2.02.02-20
"Gidrotexnika
inshootlarining
asoslari" barcha
toifadagi gidrotexnik
inshootlar, shu
jumladan tortishish va
boshqa turdagi
to‘g‘onlarni
loyihalashda
go‘llaniladi. Ushbu
hujjat  tuproq va
inshootlarning
deformatsiya
xususiyatlarini
hisobga olgan holda
poydevorlarni
hisoblash va
loyihalash uchun
talablarni  belgilaydi
[16];

- SHNK 3.02.01-19 "Yer
konstruktsiyalari  va
poydevorlari" tuproq
ishlari, poydevorlar va
poydevorlarni, shu
jumladan to‘g‘on va
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boshqa  gidrotexnik
inshootlarni

loyihalashni tartibga
soladi. Ushbu hujjat
tuproq ishlarining
deformatsiya harakati,
ularning barqarorligi

va mustahkamligi

bilan bog‘liq

masalalarni ko‘rib

chigadi [16].

Normativ  talablarni
amaliy  qofllash  uchun
uslubiy tavsiyalar ishlab
chiqilgan, jumladan:
Tuprogning namlik

xossalarini  hisobga olgan
holda yer to‘g‘onlarining
kuchlanish-deformatsiya
holatini baholash usullari —
turli ta’sirlar ostida tuproq
to‘g‘onlarining kuchlanish-
deformatsiya holatini
hisoblash usullari va
o‘rganish natijalari taqdim
etilgan. Tuproq
to‘g‘onlarining
mustahkamligi va
barqarorligini baholash
uchun metodologiya,
algoritm va dasturiy ta'minot
ishlab chiqilgan.

Statik va  dinamik
ta’sirlar ostida yer
konstruksiyalarining
kuchlanish-deformatsiya
holatini baholash — statik va
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dinamik ta’sirlar ostidagi yer
konstruksiyalarining
kuchlanish-deformatsiya
holati geometrik chiziqli
bolmagan  deformatsiyani
hisobga olgan holda
o‘rganiladi.
O‘zbekiston
Respublikasida
deformatsiyasining
muntazam monitoringi olib
boriladi, jumladan:
. Chordara suv ombori
— qiyalik deformatsiyalarini,
jumladan vertikal va
gorizontal deformatsiyalarni
muntazam instrumental
kuzatishlar olib boriladi.
. Andijon suv ombori —
kuchsiz zilzilalar paytida
to‘g‘on va qirg‘oq
yonbag‘irlarining
tebranishlari qaydlarini
qayta ishlash natijalari.
O‘zbekistonda qonun
hujjatlari va to‘g‘onlarni
tahlil qilish milliy
standartlari bilan bir qatorda
tarmoqqa oid  uslubiy
tavsiyalar ishlab chiqiladi va
go‘llaniladi. Bular to‘g‘on

to‘g‘on

deformatsiyasi
monitoringini tashkil etish,
geodezik kuzatuvlar,

egilishlar va turar-joylarni
kuzatish uchun asboblardan
foydalanish, zamonaviy
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texnologiyalardan
foydalanish
InSAR) [5].
Bunday hujjatlarga misollar:
. “Gidrotexnika
inshootlarining turar-joylari
va qiyaliklarini monitoring
qilish  bo‘yicha  uslubiy
qgo‘llanma” (O‘zbekiston
Respublikasi Suv xof%aligi
vazirligi, 2021y.) [10];

. "To‘g‘onlarning
holatini baholashning
geofizik wusullarini qo‘llash
bo‘yicha tavsiyalar”
(Gidroloyiha ilmiy-tadqiqot
instituti, 2020) [23];

(masalan,

. “Gidrotexnika
inshootlarini monitoring
qilishning
avtomatlashtirilgan
tizimlarini  tashkil etish
bo‘yicha yo‘rignoma”
(O‘zgidroenergo, 2022) [16].
InSAR
texnologiyasidan
foydalangan holda
monitoring - mamlakat

tarixida birinchi marta 1-2
toifadagi suv omborlaridagi
18 ta to‘g‘on va ularning
qirg‘ogbo‘yi hududlari radar

texnologiyasi yordamida
monitoring qilindi [5].
Amaldagi  me'yoriy-

uslubiy hujjatlar tahlili shuni
ko‘rsatadiki, To‘g‘on
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deformatsiyasining
harakatini kuzatish
murakkab, kop qatlamli
vazifa bo‘lib, turli kuzatish
usullari ma’lumotlarini
birlashtirish, jarayonni
avtomatlashtirish va
deformatsiyani bashorat
qilishni talab qiladi.
Normativ hujjatlar
kuzatishlarning tizimli va
ilmiy asoslanganligini
ta’minlaydi, uslubiy
tavsiyalar esa  umumiy
qgoidalarni muayyan ish
sharoitlariga
moslashtirishga imkon
beradi. Zamonaviy raqamli
texnologiyalar va
prognozlash gidrotexnik
inshootlarning ishonchliligi
va  xavfsizligini  oshirib,
avariyalarning oldini olishga

va ularning xizmat
muddatini uzaytirishga
yordam beradi.

Gidrotexnika
inshootlari xavfsizligini
ta’minlashning zamonaviy
amaliyotini xalqaro

yondashuvlar va yetakchi
tashkilot va idoralarning
to‘plangan tajribasini
hisobga olmasdan tasavvur
qilib  bolmaydi. = Milliy
standartlar, birinchi
navbatda, muayyan yuridik
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va muhandislik maktabi
doirasida ishlab chiqgilgan
bo‘lsada, xalqaro tavsiyalar
ma’lumotlarni  solishtirish,
usullarni  birlashtirish va
innovatsion texnologiyalarni
go‘llash imkonini beradi. Shu

sababli, katta to‘g‘onlar
bo‘yicha xalqaro komissiya
(ICOLD), Xalqaro
standartlashtirish tashkiloti
(ISO), AQSh armiyasi
muhandislar korpusi
(USACE) va AQSh Federal
energetika komissiyasi

(FERC) hujjatlarini tahlil
qilish ushbu tadqiqotning
zarur elementidir [6,11,19].
Katta to‘g‘onlar
boyicha xalgaro komissiya
(ICOLD). 1928-yilda tashkil
etilganidan beri  yirik
to‘g‘onlar bo‘yicha xalgaro

komissiya (ICOLD)
gidrotexnika va
to‘g‘onlardan  foydalanish
sohasidagi eng  nufuzli

muassasalardan biri bo‘lib
kelgan. ICOLD 100 dan ortiq
mamlakatlar, jumladan,
O‘zbekiston  ekspertlarini
birlashtiradi va to‘g‘onning
hayotiy tsiklining deyarli
barcha jihatlarini gamrab
oluvchi maslahat xarakteriga
ega byulletenlarni nashr
etadi [11].
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Deformatsiya  xatti-
harakatlarini tahlil qilish
nuqtai nazaridan, asosiy
hujjatlar quyidagilardir:

Byulleten 52 (1986),
To‘g‘onlar va  ularning
poydevorlarini  kuzatishga
bag‘ishlangan, bu geodeziya
va geotexnikaviy kuzatish

usullaridan kompleks
foydalanish zarurligini
asoslaydi;

Xavfsizlikni
boshqarish tamoyillarini
tizimlashtirgan va
deformatsiya jarayonlari
bilan  bogliq  xavflarni

baholash algoritmlarini taklif
giladigan  byulleten 99
(1995);

Axborotnoma 158
(2011), monitoring bo‘yicha
zamonaviy qgo‘llanma
hisoblanadi va  raqamli
usullarni, xususan, sun’iy
yo‘ldosh texnologiyalaridan
foydalanishni (InSAR) oz
ichiga oladi.

ICOLD
yondashuvining asosiy
xususiyati uning tizimliligi va
keng qamrovliligiga urgu
berishdir:  deformatsiyalar
alohida hodisalar (cho‘kish,
egilish, yorilish) sifatida
emas, balki  kompleks
monitoring va izohlashni
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talab  qiladigan  yagona
deformatsiya jarayonining
bir qismi sifatida ko‘rib

chiqiladi [11].

Xalgaro
standartlashtirish tashkiloti
(ISO). 1ISO  standartlari

tartibga solishning yanada

rasmiy va texnologik
jihatdan rivojlangan
darajasini ta’minlaydi.
Tavsiyalar ekspertlarga

asoslangan ICOLDdan farqli
o‘laroq, ISO hujjatlari o‘lchov
va  kuzatish  tizimlarini
birlashtirish uchun texnik
asos bo‘lib xizmat qiladi.
Masalan, ISO 18674-1:2015
"Dala asboblari yordamida

geotexnika monitoringi"
geotexnik sensorlardan
foydalanish ~ tamoyillarini

belgilaydi, ISO 14686:2003
"Gidrotexnika inshootlari -
monitoring texnikasi" turli
xil  kuzatish  usullaridan
foydalanishni tartibga soladi
va ISO 22965: 2010
to‘g‘onning beton
xususiyatlarini  tavsiflaydi.
deformatsiya  xususiyatlari
[8].

Birgalikda ISO
standartlari har bir usul va
asbob sertifikatlangan va
umumiy ma'lumotlar
bazasiga birlashtirilgan
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yagona kuzatuv tizimini
yaratishga imkon beradi.
Turli geodezik o‘lchovlardan
avtomatlashtirilgan kuzatuv
tizimlariga o‘tish zaruratidan
kelib chiggan holda, bu
tajriba O‘bekiston uchun
ayniqsa qimmatlidir.

Amerika Qo‘shma Shtatlari
Armiya muhandislar korpusi
(USACE). USACE
deformatsiya  monitoringi
sohasida eng batafsil tartibga
soluvchi paketlardan biriga
ega. EM 1110-2-1908 "Sohil
to‘g‘onlari va to‘g‘onlarining

asboblari" (1995)
yo‘rignomasi kuzatuv
asboblarini  o‘rnatish va

ishlatish uchun standart
boflib xizmat qiladi [19].

USACE yondashuvining
o‘ziga xo0s xususiyatlari:
. sensorning har Dbir

turini qat’iy tartibga solish
(pizometrlar, inklinometrlar,
akselerometrlar);

. ma’lumotlarni
yig'ishning
avtomatlashtirilgan
tizimlaridan (DAS) majburiy
foydalanish;

Murakkab
prognozlash tizimi bo‘lib,
unda har qanday o‘zgarishlar
yuzaga kelishi mumkin
bo‘lgan favqulodda
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vaziyatlar senariysi sifatida
qayd etiladi va tahlil gilinadi.
Boshgacha qilib aytganda,

Amerika amaliyoti
"bashoratli monitoring"
tamoyiliga asoslanadi, bu
nafagat  deformatsiyaning

paydo bo‘lishini qayd etish,
balki uning keyingi
rivojlanishini bashorat qilish
imkonini beradi.

AQSh Federal energiya
komissiyasi (FERC). FERC
gidroelektr  stansiyasining
ishlashi va huquqiy tartibga

solish nuqtai nazaridan
USACE yondashuvini
toldiradi. FERC hujjatlari,
masalan,  Gidroenergetika
loyihalarini baholash
bo‘yicha muhandislik
yo‘rignomasi  (9-bob  —
To‘g‘on xavfsizligi
monitoringi) Qo‘shma
Shtatlardagi barcha
gidroelektrostansiya

operatorlari uchun

majburiydir. Ushbu hujjatlar
deformatsiyalarning  qat’iy
tasnifini (cho‘ntak,
qiyaliklar, yoriglar, sizma
ogimlari)  joriy  qiladi,
magbul qiymatlar uchun
aniq mezonlarni belgilaydi
va hisobot berish
mexanizmlarini  o‘rnatadi.
Shunday qilib, FERC xavfsiz
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ishlash uchun nafaqat texnik,
balki huquqgiy asos ham
beradi [6].

Xulosa. Xulosa qilib
aytadigan bo‘lsak, tarixiy
bosqgichlardan boshlab,
zamonaviy davrgacha
bollgan  hujjatlar  rivoji
ko‘rsatilib, O‘zbekiston
Respublikasining yangi
qgonunlari va SHNK
me’yorlari xalqaro tajriba
bilan uyg‘unlashtirilganligi
ta’kidlanadi. Zamonaviy
yondashuvlarda
avtomatlashtirilgan tizimlar,
raqamli texnologiyalar va

InSAR kabi innovatsion
metodlardan foydalanish
muhim  orin  egallaydi.

Tadqiqot shuni ko‘rsatadiki,
deformatsiyani monitoring
qilish faqat geodezik
olchovlar  emas,  balki
kompleks tizimli yondashuv,
prognozlash va  xalqaro
tajribalarni qo‘llashni talab
etadi. Bu esa To‘g‘onlarning
xavfsizligini ta’minlash,
avariyalarni oldini olish va
ularning xizmat muddatini
uzaytirishda hal qiluvchi
omil hisoblanadi.
Foydalanilgan
ro‘yxati.
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Annotatsiya.
Mazkur tadqiqot ishining
magsadi  O%bekistondagi
buloglar va ularning turlari,
buloglar suvining
xususiyatlari hamda
geografik tarqalish
gonuniyatlari, turli
kasalliklarni  davolashda
foydalaniladigan  mineral
suv va buloglardan oqilona
foydalanishda geografik
axborot texnologiyalarining
(GAT) o‘rni va ahamiyati
yoritish hamda GAT asosida

interaktiv platforma
yaratishdan iborat.

Mazkur tadqiqot
ishida ko zlangan
magsadga erishish uchun
quyidagi vazifalar
belgilandi va magolada oz
yechimini topdi:

O‘zbekistondagi buloglar va
ularning turlari, buloglar
suvining xususiyatlari
hamda geografik tarqalish
gonuniyatlarini  aniqlash;
buloglarning turlari,
geografik tarqalish
xususiyatlari  va  kelib
chigish omillari haqidagi
ma'lumotlarni to ‘plash va
o rganish; mineral buloglar
negizida tashkil etilgan
sog‘lomlashtirish

markazlarining  geografik
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ornini aniqlash, ularning
imkoniyatlaridan toliq va

samarali foydalanishda
zamonaviy geografik
axborot texnologiyalarining
(GAT) ahamiyatini
organish; GAT
texnologiyalarining
buloglarni
kartalashtirishdagi roli,
metodologiyasi hamda ular
asosida interaktiv

platforma yaratish bo‘yicha
yo‘rignoma ishlab chiqish.

Abstract. The
purpose of this research
work is to highlight the role
and importance of
geographical information
technologies (GIS) in the
rational use of mineral
water and springs used in
the treatment of wvarious
diseases, as well as the role
of GIS in the rational use of
mineral water and springs
used in the treatment of
various diseases, and to
create an interactive
platform based on GIS.

To achieve the goal of
this research work, the
following tasks were set and
found their solution in the
article: To identify springs
and their types,
characteristics of spring
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water and geographical
distribution  patterns in
Uzbekistan; to collect and
study information on the
types, geographical
distribution features and
factors of origin of springs;
to determine the
geographical location of
health centers established on
the basis of mineral springs,
to study the importance of
modern geographic
information  technologies
(GIS) in the full and effective
use of their capabilities; to
develop a guide to the role of
GIS technologies in mapping
springs, methodology and
creation of an interactive
platform based on them.

AHHOMAauus.
Ileavio danHoll
uccnedosamenvckotl
pabomut s8aaemces
oceeujeHue poau U 3HaHeHUS
2eozpagduueckux
UHPBOPMAUUOHHBLX
mexHo.02ull (I'cC) 8
PAUUOHANLHOM
UCNo/1b308aHUU
MUHEPANbHBIX 600 u
POOHUKO8,  UCNOAb3YeMblX

npu JAeueHuu pPasAUUHbIX
3abonesaHull, a makice
poau I'HC 6 payuoHaabHOM
UCNO0./1b308AHUU
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MUHEPANbHBIX 800 u
POOHUKOB,  UCNOAb3YEMblX
npu JaeveHuu Pas’AuUUHbIX
3abosesaHull, u co3daHue
UHMepaxkmueHotl
naamg@opmuvl  Ha
I'uc.

Jlns docmudiceHus
uenu daHHoll
uccaedosamenvckotl
pabombut ObLAU NOCMAB.1EHDL
U HawAau ceoe peweHue

OCHO8e

caedyrowue 3adau:
8bl28UMb POOHUKU U UX
munsl, XapakKmepucmuky
POOHUKOBO1I 68000l u
3aKOHOMepHOCTU

2eoepagduyeckozo

pacnpocmpaHeHus 8

Y3b6exucmane; cobpambv u
u3ydums uHgopmayuro o

munax, 0cobeHHoCMSX
2eozpaguueckozo
pacnpocmpaHeHus u
daxmopax npoucxoxrcoeHus
POOHUKO8; onpedeaums
2eozpaguueckoe
no.odceHue
0300p0BUMENbHDBIX
UeHmpos, Co30aHHbIX Ha
base MUHEPANbHBIX
POOHUKOS, u3yuumsw
3HaueHue COBPEMEHHbBIX
2e0UHEPOPMAUYUOHHDBIX
mexHoa02ull (T'fcC) 8
noaHom u aggexmusHom
UCno/1b308aHUU ux
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803MOCHOCMeEll;
paspabomambp
pyxosoocmeo no poau I'UC-
mexHoa02ull 8
KapmoepaguposaHuu

POOHUKO8, Memo000.a02uto U
co3daHue Ha UxX OCHoO8e
UHMepaKmueHoll
naamgopmbol..

Kalit so‘zlar: bulog,
mineral suv, artezian suv,
relyef, iglim, suvning
kimyoviy tarkibi, sihatgoh,
turistik zona,
gidrogeologiya,
kartografiya, GAT.

Keywords: spring,
mineral water, artesian
water, relief, climate,
chemical composition of
water, sanatorium, tourist
zone, hydrogeology,
cartography, GIS.

Karueevle caosa:
POOHUK, MUHEPAAbHAA 8004,

apme3uaHckasn 800aq,
peaved, Kaumam,
Xumuueckuil cocmas 800bl,
caHamoputii,
mypucmuveckas 30HQ,
a2udpozeo.nozus,
xapmoepagus, I'1C.
KIRISH
Bugungi kunda
mamlakatimizda aholi
salomatligini yaxshilash

magsadida sog‘lomlashtirish
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markazlari va sihatgohlar
faoliyati yoflga qo‘yilgan
bo‘lib, ularning asosiy qismi
shifobaxsh buloglar negizida
tashkil etilgan. O‘zbekiston

Respublikasining  2019-yil
18-iyuldagi “Turizm
to‘g‘risida”gi 549-sonli
Qonuniga muvofiq,
yurtimizda turistik
resurslardan oqilona
foydalanish va ularni
saqlash, davolash-

sog‘lomlashtirish obyektlari,
hamda turistik resurslarni
muhofaza qilish, wulardan
oqilona foydalanish
masalalariga alohida e’tibor
qaratilmogda [9]. Of‘tgan
yillar davomida
respublikamizda 40 ga yaqin
turli shifobaxsh suv konlari
ochilgan va foydalanishga
topshirilgan. Shu boisdan
ham, turli kasalliklarni
davolashda foydalaniladigan
mineral suv va buloglardan

oqgilona foydalanishda
buloglarning turlari,
geografik tarqalish
xususiyatlari, suvining

ahamiyati hamda geografik
ornini  tolig  o‘rganish
muhim ahamiyatga egadir.
ADABIYOTLAR
TAHLILI VA
METODOLOGIYASI
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O‘zbekiston
zaminidagi tabiiy mineral
buloglar ko‘plab tadqiqotchi

olimlar tomonidan
o‘rganilgan. Bu borada,
M.M.Krilovning
«O‘zbekistonning
sug‘oriladigan rayonlari

sharoitida grunt suvlarining
dinamik balansi va ularni
o‘rganish metodlari»,
N.N.Xojiboyevning
«Gidrogeologik-meliorativ
rayonlashtirish» (1968),
A.N.Sultonxo‘jayevning
«Farg‘ona artezian basseyni»
(1972), «Ofrta Osiyo artezian
basseynlarining
metallogeniyasi» (1992) kabi
bir gancha qo‘llanmalarni
alohida aytib o‘tish lozim [6].
1950-yillari B. A. Bader
o‘zining “Madanli suvlarning

davolash xususiyatlari”
bo‘yicha olib borgan
tadqiqotlarida O‘rta
Osiyoning shifobaxsh suvlari
haqida ma’lumotlar
keltirilgan.

Maqolada  buloglar

tarqalishini o‘rganish uchun
bir nechta ilmiy-metodologik

yondashuvlar  qo‘llanilgan.
Avvalo, buloglar
tarqalishining tabiiy-
geografik  omillari  tahlil

qilinib, ular o‘rtasidagi o‘zaro

292

bog‘ligliklar o‘rganilgan.
Maqolada GAT yordamida
buloglarni aniglash, ularning
joylashuvi va  tarqalish
xarakteristikalarini tahlil
qilish imkonini beruvchi
platforma yaratilgan. GIS
platformalarida buloglarni
joylashtirish va wular bilan
bog‘liq geografik
ma’lumotlarni to‘plash
orqali, buloglarning tabiiy-
geografik xususiyatlari va
ularning joylashuvi haqida
aniq va to‘liq ma’lumotlarga
ega bo‘lish mumkin.

Metodologik jihatdan,
magolani tayyorlashda
geografik tahlil, statistik,
kuzatish, taqqoslash, fond
materiallari va adabiyotlar
bilan ishlash kabi
metodlardan keng
foydalanilgan.

NATIJA VA

MUHOKAMA

Mineral buloqglar
rekratsion resurs va mineral
boylik sifatida yer osti va yer
usti tabiiy boyligi hisoblanib,
tabiiy-kimyoviy tarkibi,
harorati kabi ko‘rsatkichlar
bilan alohida ahamiyatga
egadir. Yer osti suvlarining
yer yuzasiga sizib chiqishi
yoki daryo, dengiz, ko’
suvlarining yer ostki
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gismidan tabiiy holatda oqib
chigishi natijasida buloglar
paydo bo‘ladi.

Buloglar kelib
chiqishiga ko‘ra 2 guruhlarga
ajratiladi:

1) yer ostidan

gidrostatik bosim, gaz va
bug‘lari ta’sirida yer yuzasiga
chiquvchi - gaynar buloglar.
Shuningdek, qaynar buloglar
ham paydo bo‘lish sharoitiga
qarab erozion va gaz bosimli
buloglarga bo‘linadi. Bunday
buloglar Farg‘ona vodiysida
(Sho‘rsuv, Jalolobod) ko‘p
uchraydi.

2) sizot suvli
qatlamlarning oldini suv
o‘tkazmaydigan jinslar to‘sib
qolishi yoki ochilib qolishi,
karst  buloglarining yer
yuzasiga chiqgishidan hosil
boluvchi - sokin buloglar.
Ayrim karst buloglardan
sekundiga 200-250 litr suv
chigadi, shuning uchun
karst buloglar ko‘p suvliligi
bilan boshqalardan ajralib
turadi. Bunday buloglar
Farg‘ona vodiysi janubida,
Zarafshon va Qashqadaryo
vodiylarida ko‘p, wulardan
aholi keng foydalanadi [5].

Respublikamizning
turli hududlarida mavjud
buloglarning suv sarfi ham
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turlicha bo‘lib, Qorabuloq
(Qashgadaryo), Nurota va
Deytbaland (Samargand
viloyati) kabi buloglarda
sekundiga 1000-1100 litr suv
oqib chigadi. Shuningdek,
buloglarda suv  miqdori
doimiy, davriy va
o‘zgaruvchan bo‘lishi ham
mumkin. Bundan tashqari
buloglar suvining harorati
ham bir-biridan farq qiladi.
Suvining harorati bo‘yicha
sovuq (0°-20°), issiq (20°-
42°), qaynoq (40°-100°),
juda qaynoq (100° dan ortiq)
buloqlar guruhi ajratiladi [3].

O‘zbekistonning tabiiy
geografik sharoiti, xususan,

relyefi, iqlimi, geologik
tuzilishi va gidrogeologik
holati buloglarning

tarqalishida muhim omil
hisoblanadi. O‘zbekistonda
buloglarning paydo bo‘lishi
va tarqalishida joyning
geografik o‘rniga bog'liq

holatda iqlimi, geologik
tuzilishi va litologik holati
eng muhim omillar
hisoblanadi. Aksariyat

buloglar arid va yarim arid
iglim zonalarida, daryolar,
tog‘lar, o‘zgaruvchan yer usti
tuzilmalari va yer osti
suvlarining mavjudligi bilan
bogliq joylarda  paydo
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bo‘lgan. Buloglarning
vujudga kelishi ko‘pincha
tog‘li hududlar va tekisliklar

orasidagi o‘zgaruvchan
geologik gatlamlar  va
suvning  harakatlanishiga

ta’sir etuvchi tabiiy tizimlar
bilan bog'liq bo‘ladi.
Respublikamiz hududidagi
buloglar tabiiy geografik
xususiyatiga ko‘ra notekis
tagsimlangan bo‘lib,
relyefning o‘zgarishi bilan

bogliq ravishda  buloq
turlari, suvining hajmi,
harorati va mineral
tarkibining turlicha

bo‘lishini ko‘rish mumbkin.

Masalan, tog’ va adir
mintaqalaridagi buloglar
pastdan  yuqoriga otilib
chiquvchi buloglar
hisoblanadi. Bunday
buloglarning faoliyati grunt,
bosimli suvlar bilan
chambarchas bogiq.

Andijon viloyatining Oim
gishlog‘idagi «Oim buloqg»,
Baligchi tumanidan «Kul»
buloq, Oim qishlog‘idan 5 km
masofada joylashgan
«Qambarota» bulog,
Toshkent viloyati Olmaliq
shahri yaqinidagi (Qirq qiz)
buloglari pastdan yuqoriga
otilib chiquvchi buloglar
guruhiga misol bo‘ladi [1].
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Tekisliklarda vujudga
kelgan buloglar esa tektonik
yoriglar natijasida yer osti
suvlarining yer yuzasiga sizib
chigishidan paydo bo‘ladi.
Bunday buloqglarga Navoiy

viloyatining Markaziy
Qizilqum hududlari
uchraydigan «Irlir»,

«Ko‘lquduq» nomlari kabi
buloglar  misol  bo‘ladi.
Farg‘ona viloyatining
«Qaynar bulog», «Oydin
bulogq», «Ogqsu», «Tosh
bulog», «Tolash bulog»,
«Qudash» kabi buloglar ham
tekislikdagi buloqlar
guruhiga kiradi [4]. Chunki,
ular dengiz sathidan 416-431
metr balandlikda vujudga
kelgan tekislik buloglaridir.
O‘zbekiston hududida

vodorod  sulfidli, ionlj,
radonli, kam minerallashgan
ishqoriy hamda
termomineralli buloglar ham
mavjud.

Vodorod sulfidli

buloglar, asosan, Farg'ona,
Surxondaryo hududlarida,
ionli mineral buloglar esa

Farg‘ona vodiysining
shimoliy sharqiy
hududlarida (Chortoq,

Namangan) keng tarqalgan
bo‘lib, wular paleogen va
neogen davri cho‘kindi tog’
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jinslari komplekslari bilan
bogliq holda tarqalgan.
Shuningdek, Chotqol-
Qurama toglari hududida

(Arslonbuloq), Farg‘ona
vodiysining  janubiy va
janubiy-sharqiy gismida
(Shohimardon) radonli
mineral buloqlarni,
Toshkent, Zarafshon,
Farglfona yer osti suv
zaxiralarida kam
minerallashgan ishqoriy
termomineral suvli
buloglarni uchratish
mumkin [8].

Yurtimizda shunday
mofjizali buloglar borki,
ularning ba’zilaridan
(Surxondaryo  viloyatidagi
Xo‘jamayxona bulogi) 1

soniyada 2-2,5 ming litrdan
suv chigsa, yana ayrimlari
goyalarning baland joyidan
chiqib sharshara hosil qilgan

[7].

Mineral buloglar
shakllanishiga ko‘ra 3 turga
bo‘lib o‘rganiladi.

Birinchi turga kiruvchi
buloglar - yerning yuza
gismida joylashgan tuproq,
qum va shag‘al qatlamlarida
hosil bo‘ladi. Bunday
buloglar o‘ziga X0S
xususiyatlarga ega. Ular tez
qurib qolishi, suv sarfining
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tez-tez  o‘zgarib  turishi,
minerallari hamda ta’'mining
o‘zgarishi, haroratining turli-
tumanligi  bilan  boshqa
turdagi buloglardan ajralib
turadi.

Ikkinchi turdagi
buloglar erimaydigan yoki
kam eriydigan tog’
jinslarining yoriglarida
shakllanadi, ya’ni  qor,
yomg‘ir suvlari yoriglarda
sernam fasllarda to‘planadi.
Yoz va kuz fasllarida o‘sha
yoriglardan  sizib  chiqib
buloglarni hosil giladi.

Uchinchi turga mansub
bolgan buloglar cho‘kindi
tog’ jinslari orasida hosil
boladi. Ular ham qor-
yomg‘ir suvlari to‘planishi
natijasida o‘sha yoriglarda
harakatlanadi va tog’
jinslarini erita boshlaydi.
Tog’ jinslari erib u yerda juda
katta bo‘shliq hosil bo‘ladi.
Bo‘shliglarda nam to‘planib
yoz faslida buloglar hosil
boladi. Bunday buloglar
o‘zining sersuvligi, ta'mining
shirinligi va shifobaxshligi
bilan ajralib turadi.
Surxondaryo vodiysida 376
ga yaqin karst buloglari
o‘rganilgan. Yakkabog'
daryosi bo‘yida “Oq buloq”,
Nurota tizmasida joylashgan
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“Nurota chashmasi” karst
buloglar turkumiga misol
bo‘ladi.

M.Sh.Shermatov va
boshqalarning fikricha
buloglar yer osti suv oqimi
bilan ta’'minlanish
darajalariga, gidrodinamik
belgilariga qarab 2 guruhga
bo‘linadi: 1) pastda erkin
oquvchi; 2) pastdan tepaga
otilib chiquvchi buloglar [8].
Pastki oquvchi buloglar
daryo vodiylari, tog'’
yonbag'‘irlari, jarliklar va
botiq sathlar bo‘ylab yer
yuzasiga erkin oqib chiqishi
natijasida paydo bo‘ladi.
Pastdan  yuqoriga otilib
oquvchi buloglar, asosan
bosimli suv qatlamlarini yer
yuzasiga chiqib qolishi yoki
yer osti suvlarini yer yuzasiga

oqib  chiqishi natijasida
paydo bo‘ladi.

Mineral buloglar
suvining rejimi va

xususiyatlarining o‘zgarishi
bir  gator  tabily va
antropogen omillarga
bogliq. Tabiiy omillarga
buloglarni vujudga kelishi va

sarflanish maydonining
geologik, iglimiy,
geomorfologik sharoiti,
o‘simlik dunyosi va
boshqgalar  kiradi. Suv
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omborlari va to‘g‘onlarini
qurish, yer osti inshootlari,
suv chigarish burg‘u
quduqlari, metropoleten
hamda suv  omborlarini
qurish kabi insonlarning
injenerlik va xo‘jalik faoliyati
bilan bog‘liq tabiiy

bo‘lmagan omillar
antropogen omillar
hisoblanadi.

Bugungi kunda
buloglarni  o‘rganish va
ularni kartalashtirishda
yangi texnologiyalar,

xususan, Geografik axborot
texnologiyalari (GAT) faol
go‘llanilmoqda. GAT
texnologiyalari geografik
ma’lumotlarni to‘plash, tahlil
qilish va vizualizatsiya qilish
imkoniyatlarini taqdim
etadi. Ular yordamida
buloglar tarqalishini aniq va
samarali ravishda
kartalashtirish, ularga oid
ma’lumotlarni

integratsiyalash va hududiy

resurslarni boshqgarishda
yangi imkoniyatlar yaratish
mumkin. GAT
texnologiyalarining
buloqglarni
kartalashtirishdagi roli

nafaqat ilmiy, balki amaliy
ahamiyatga ham ega bo‘lib,
bularning barchasi
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buloglarni saqlash va ularni

barqaror ravishda
boshqgarish uchun zarur
hisoblanadi.

O‘zbekiston
buloglarining elektron
platformasini yaratish,
buloglarni samarali
boshqgarish va  ularning

tarqalishini  kartalashtirish
magqsadida geografik axborot
texnologiyalari (GAT) va
boshqga raqamli vositalardan
foydalanish magsadga
muvofiqdir. Bunda quyidagi
asosiy  bosqichlar  orqali
elektron platforma yaratish
mumkin:

1. Loyihani
rejalashtirish va magsadlarni
belgilash;

2. Ma’lumotlarni
yig‘ish va tahlil qilish;

3. Ma’lumotlar
bazasini yaratish;

4. Platforma

arxitekturasi va texnologik
tanlov;

5. Platformani
dasturlash va ishlab
chiqarish;

6. Sinovdan o‘tkazish
va optimallashtirish;

7. Platformani ishga
tushurish.
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Elektron  platforma
yaratishning asosiy
bosqgichlarida buloglar
haqidagi mavjud

ma'lumotlarni yig'iladi va

tahlil qgilinadi. Bunda
O‘zbekiston hududidagi
mavjud buloglarning
joylashuvi, turi, suvi

miqdori, vaqt o'tishi bilan
o'zgarishlari haqida barcha
ma’lumotlardan foydalanish
mumKkin.

Buloglarni
kartalashtirish uchun GIS
tizimlari yordamida barcha
to‘plangan ma’lumotlar
gatlamlar (layer) shaklida
tasniflanadi (masalan,
buloqlar, yer osti suvlarining
qatlamlari, geologik
qatlamlar va boshgqalar).

Buloglar haqidagi
ma’lumotlarni saqlash va
boshqarish uchun
ma'lumotlar bazasi
yaratiladi.

Keyingi bosqgichda
ma’lumotlar bazasida
saglanadigan = ma’lumotlar
tuzilmasi va ularning

boglanishi ishlab chiqiladi
(masalan, buloglar nomi,
koordinatalari, holati, suv
miqdori, gidrogeologik
xususiyatlar).
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Jegeris,

1-rasm. O‘zbekiston buloqlalti' haqidagi eléktfon
platformani yaratish jarayoni

Platformaning texnik
infratuzilmasi va texnologik
yechimi ishlab chiqgiladi. Bu
bosqichda  platformaning
foydalanuvchi interfeysi
(UI/UX) dizayni ishlab
chiqiladi. Interfeys oddiy va
tushunarli bo‘lishi kerak,

shuningdek,

foydalanuvchilar uchun
qulay navigatsiya
imkoniyatlarini yaratish

kerak. Buloglarni interaktiv
xaritalarda ko‘rsatish uchun

vizualizatsiya vositalari
tanlanadi. Bunda
OpenStreetMap, Google

Maps, ArcGIS yoki boshqa

mashhur kartografik
vositalardan foydalanish
mumKkin.

Platforma ishlab

chiqgilgach, wuni sinovdan
o‘tkaziladi va platformaning
barcha funksiyalarining
to‘gri ishlashi tekshiriladi
(ma’lumotlar qidiruvi, xarita
interaktivligi, foydalanuvchi
so‘rovlariga javoblar va
boshgalar). Buloglarni
kartalashtiruvchi  elektron
platforma rasmiy tarzda
ishga tushiriladi.
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ArcGIS
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Chinobd¥

‘‘‘‘‘

2-rasm. O‘zbekisfz;ndagi mineral buloglarining
elektron platformasi

Buloglarni
kartalashtirishda
texnologiyalarining
ahamiyati yuqori bo‘lib, bu
texnologiyalar =~ yordamida
buloglarni geoinformatsion
tizimlarda
integratsiyalashgan tarzda
saqlash va tahlil qilish, ular
bilan bogliq resurslarni
samarali boshqarish
imkoniyati mavjud bo‘ladi.

XULOSA

Ushbu magqolada
O‘zbekiston hududidagi
buloqglar tarqalishining tabiiy
geografik xususiyatlari va
ularni kartalashtirishda
Geografik Axborot
Texnologiyalari (GAT)
go‘llanilishi haqida
ma’lumotlar berildi.

GAT

Tadqgiqot natijalariga ko‘ra,
buloglarning paydo bo‘lishi,
geografik tarqalishi joyning

geografik o‘rniga bog’liq
holatda iqlim, geologik
tuzilma, gidrogeologik
sharoitlar kabi tabiiy

omillarga bog‘liq bo‘lib, bu
omillarni  hisobga olgan
holda ularning aniq
joylashuvi va tarqalishini
kartografik jihatdan
tasvirlash imkoniyati yuqori
bo‘ladi.

GAT texnologiyalari
yordamida buloqlarni tizimli
ravishda o‘rganish  va
kartalashtirish,
ma’lumotlarni vizualizatsiya
qilish va vaqt o‘tishi bilan
dinamik monitoring
o‘rnatish mumkin bo‘ladi.
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Shu bilan birga, GAT

texnologiyalari  yordamida
buloglarga oid ma’lumotlar
markazlashgan

geoinformatsion tizimlarda
saqlanishi, yangilanib
borishi va ular bilan bog‘liq
resurslarni samarali
boshgarish ~ imkoniyatlari

yaratiladi. Bu jarayonlar
nafaqat buloglarni ekologik
jihatdan barqaror
boshqarishda, balki igtisodiy
va ijtimoiy sohalarda ham
muhim o‘rin tutadi.
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Abstract. Synthetic
Aperture Radar (SAR) has
emerged as a powerful tool
for agricultural monitoring
due to its -capability to
acquire data in all-weather
and day-and-night
conditions. Unlike optical
sensors, SAR can penetrate
clouds and provide
consistent observations of
crop growth dynamics. Its
sensttivity to crop structure,
biomass, and moisture
makes it highly valuable for
analyzing crop development
and stress detection.
However, the application of
SAR in crop monitoring
faces challenges such as

speckle  noise, complex
preprocessing
requirements, and

difficulties in interpreting

backscatter signals across
different crop types.
Integrating  SAR  with
optical data, such as
Sentinel-2 imagery, offers
new opportunities to

enhance classification
accuracy and temporal
monitoring. This paper
reviews the current

potential of SAR for crop
growth monitoring and
highlights the main
challenges and  future
research directions,
particularly in arid and
semi-arid  regions like
Central Asia.

Keywords: Synthetic

Aperture  Radar, crop
monitoring, Sentinel-1,
polarization, remote
sensing, challenges,
opportunities.
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AHHOMAauus.
Paduonoxauusn c
cuHmMemu4ecKoll
anepmypotl (SAR)
cmaHogumess  O0HUM U3
Hauboiee NepPCneKmMueHbIX
UHCMPYMEHINO8
MOHUMOPUH2A

CeNbCKOX03AIICMBEHHbIX

Kyabmyp b6.aaz2o00aps
B803MOMCHOCMU  NOAYUEHUS
OaHHbIX 8 N100bIX NO200HbIX
YCA08UAX U 8 pexcume OeHb—

HOub. B omauuue om
onmuyveckux ceHcopos, SAR
cnocoben NpoHUKamy
CKB03b obaaxa u

obecneuusams pe2yasapHoe
HabarodeHue 3a OUHAMUKOU

pocma pacmenuil.
YyscmeumeavHocms SAR «
cmpyxkmype nocesos,

buomacce u eaajdcHocmu
denaem ez20 He3aAMEHUMbIM
0a8 avaausa passumus

KYyabmyp U  8bli81eHUs
cmpeccogblx  COCMOsHULL.
Tem He MeHee
UCNO0/1b308AHUE SAR
CONPAHCEHO C padom
mpyoHocmeii: Haauvue
cnexa-wymos, CAOXMCHDBLE

amanst npedsapumenvHoll
obpabomxu u mpyoHocmu 8
UHmMepnpemayuu Ccu2Ha108
obpamHo20 paccesHus 04
PA3AUHHBLX Kyavmyp.
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Hrmeepauyus SAR c
onmuveckumu  OAHHbIMU,
maxkumu Kaxk u3obpadceHus
Sentinel-2, omkpbleaem
HOB8ble B803MOXCHOCMU 048
noavlileHus movHocmu
Kaaccugpuxayuu u
agpexmusHocmu
8peMeHH020 MOHUMOpUHad.
B cmamuve
paccmampugaromes
OCHOBHblE  B03MOXMCHOCTU
npumenenHus  SAR  0aa
MOHUMOPUH2A pocma
CeNbCKOX03ATICMBEHHBIX
KYAavmyp, a maxorce
OCHOBHble  npobaembl U
nepcnexmueHbvle
Hanpaes.aeHus
uccaedosamuil, 0CcObeHHO
015 3acywNuBblX pe2uoHo8
I[enmpanvHoil A3uu.
KioueBble cioBa:
PaINOIOKAITHS c
CUHTETUUECKOU allepTypoH,
MOHHUTOPUHT
CeJIbCKOX03AUCTBEHHBIX
KYJIBTYD, Sentinel-1,
MTOJISIPU3AITHs,
JIUCTAaHITIOHHOE
30H/INPOBaHUE, IPOOJIEMBI,
BO3MOKHOCTH.
Introduction.
Agricultural monitoring
plays a vital role in ensuring
food security, resource
management, and
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sustainable  development,
particularly in regions facing
climate variability and water
scarcity [1]. Remote sensing
has become a fundamental
tool for assessing crop
conditions, providing
continuous and large-scale
observations that support
decision-making in precision
agriculture.  Traditionally,
optical satellite imagery,
such as that provided by
Sentinel-2 and Landsat
missions, has been widely
used to monitor crop growth
through vegetation indices
like NDVI, EVI, and SAVI.
These indices capture the
spectral reflectance
properties of vegetation and
offer valuable insights into
crop health, vigor, and

phenological development
[2], [3], [4], [5].
Despite their

advantages, optical sensors
are limited by their
dependency on sunlight and
susceptibility to atmospheric
conditions, particularly
cloud cover and haze. This
presents a significant
challenge in regions where
continuous monitoring is
required throughout the
growing season. In contrast,
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Synthetic Aperture Radar
(SAR) has emerged as a
complementary technology
capable of acquiring data
regardless of  weather
conditions or time of day. By
transmitting microwave
signals and measuring their
backscatter, SAR provides
unique sensitivity to crop
structural  characteristics,
canopy density, and
moisture conditions [6], [7].

The Sentinel-1A and
Sentinel-1B satellites,
launched under the
European Space Agency’s
Copernicus program, have
greatly expanded the
accessibility of SAR data.
Operating in the C-band with
multiple polarization modes
(VV, VH, HH, HV), Sentinel-
1 provides spatial resolutions
between 5-20 meters and
revisit times of 6—12 days,
making it highly suitable for

agricultural applications.
SAR has demonstrated
potential in crop

classification, growth stage
monitoring, soil moisture
retrieval, and even yield
estimation [8], [9], [10].
However, the
application of SAR for
agricultural monitoring
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remains underutilized in
many regions, including
Uzbekistan. Most existing
studies in the country
continue to rely heavily on
optical imagery, while SAR
data have rarely been
integrated into crop
monitoring frameworks.
This underuse is attributed
to the complexity of SAR data
preprocessing, challenges in
interpreting backscatter
across different crop types,
and limited expertise in
radar remote  sensing.
Nevertheless, the integration
of SAR with optical data
provides a promising
pathway to improve
classification accuracy and
ensure more reliable crop
monitoring under diverse
environmental  conditions
[8], [11], [12].

This study explores the
opportunities and challenges
of  applying Synthetic
Aperture Radar (SAR) to
crop growth monitoring,
with a particular focus on its
complementarity with
optical data. Emphasis is
placed on the role of
polarization, orbit
acquisition geometry, and
spatiotemporal resolution in
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enhancing the accuracy of
crop monitoring systems,
while also addressing the
current methodological and
practical limitations that
need to be overcome.

Materials and
methods

Satellite Data Sources

To evaluate the

suitability of different radar
sensors for crop monitoring,
we used data from Sentinel-
1A/1B and compared them
with  specifications from
other SAR missions,
including RADARSAT-2,
ALOS-2, TerraSAR-X, and
SAOCOM. Sentinel-1 data
were selected as the primary
dataset because of their open
access, frequent coverage,
and proven applicability for
vegetation studies. Sentinel-
2 multispectral imagery was
also used to provide
complementary optical
information (e.g., NDVI,
SAVI). The main technical
characteristics of Sentinel-1
and comparable SAR
missions are summarized in
the table, including
frequency bands, spatial
resolution, revisit time,
polarization options, and
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typical agricultural agricultural monitoring. The
applications. table highlights frequency
Table. Comparison of bands, spatial resolution,
major Synthetic Aperture polarization options, revisit
Radar (SAR) satellite times, and primary
missions with key applications.
parameters relevant for
Satellite / Frequ | Wav | Spati | Swat | Polariz Revisit Main Applications
Mission ency | eleng al h ation Time
Band th Reso | Widt | Modes
lutio h
n
Sentinel- C-band | ~5.6 5-20 | 250— | VV,VH, | 6-12days | Agriculture, forestry,
1A/B (ESA) (5.405 cm m 400 HH, HV land deformation,
GHz) km flood mapping
RADARSAT- C-band | ~5.6 3— 20— HH, HV, | 24 days Agriculture, sea ice,
2 (CSA) cm 100 500 VV,VH (3 days soil moisture, disaster
m km with monitoring
beam
modes)
ALOS-2 L-band | ~23 3- 50— HH, HV, | 14 days Forest biomass, crop
(JAXA) (1.2 cm 100 490 VvV, VH monitoring, land cover
GHz) m km mapping
TerraSAR-X X-band | ~3.1 1—40 30— HH, VV, | 11days High-resolution crop
/ TanDEM-X | (9.6 cm 100 HH/VV mapping, urban
(DLR) GHz) km (dual- mapping
pol)
SAOCOM- L-band | ~23 10— 50— HH, HV, | 16 days Soil moisture,
1A/1B (1.275 cm 100 350 VV,VH agriculture, flood
(CONAE, GHz) m km monitoring
Argentina)
NISAR L-band | 23cm | 3-30 | 240 Quad- 12 days Global agriculture,
(NASA-ISRO, | +8S- +12 m km pol (HH, ecosystem,
planned band cm HV,VV, deformation
2025) VH) monitoring
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In order to identify the most
appropriate SAR data sources for
agricultural monitoring, it is essential
to compare the technical
specifications, acquisition modes, and
accessibility of currently available
satellite missions. Different SAR
systems operate at various frequency
bands (X-, C-, L-, and S-band), each
providing distinct advantages for crop
monitoring. For example, C-band
sensors such as Sentinel-1 are
sensitive to canopy structure and soil
moisture at the surface level, while L-
band systems such as ALOS-2 and
SAOCOM penetrate deeper into
vegetation and provide valuable
information on biomass and root-
zone soil moisture. X-band missions
like TerraSAR-X deliver very high
spatial resolution, suitable for field-
scale studies, although at the expense
of swath width and cost. This
comparative analysis helps
practitioners and researchers in
regions such as Uzbekistan to select
the most suitable SAR data sources
for crop classification, phenology
tracking, and stress detection.

Sentinel-1 Data
Preprocessing

Preprocessing of Sentinel-1
images was performed using the ESA
SNAP toolbox and Google Earth
Engine (GEE). The following steps
were applied:

1. Radiometric calibration
to convert digital numbers to

backscatter coefficients (0°) in
decibels (dB).
2, Speckle filtering using a

Lee filter to reduce noise while
preserving structural information.

3. Geometric and terrain
correction using a Digital Elevation
Model (DEM) to ensure accurate
geolocation.

4. Polarization extraction
for VV and VH channels, which are

most relevant for agricultural
monitoring.

Orbit Direction and
Polarization

Sentinel-1 acquires data in both
ascending (morthward) and
descending (southward) passes.
These different acquisition
geometries capture radar backscatter
from varying look angles, which
improves sensitivity to crop structure
and canopy orientation.

The Sentinel-1 satellite uses two
types of polarization: VV and VH
polarizations. Polarization refers to
the way radar waves are reflected in
different directions. VV polarization
works best over open areas and bodies
of water, while VH polarization is
effective for collecting data on
relatively rough surfaces such as
vegetation and soil. VH polarization
provides the best results for analyzing
the structure of agricultural crops.

« VV polarization provides strong
responses over open fields and water
bodies, useful for detecting soil
moisture.

«VH polarization is more
sensitive to vegetation biomass,
canopy structure, and crop density,
and has been shown to be especially
valuable in crop monitoring
applications.

To evaluate the strength of the
relationships between SAR
backscatter values (VV, VH) and
vegetation indices/climatic variables,
Pearson correlation coefficients
can be calculated:

I —D0i—)
Vi = )2 (x; — %)?

where x; and y; represent SAR
and vegetation index values, and X, y
are their means. The correlation
matrix was used to determine which
polarization and acquisition geometry




are most suitable for crop monitoring
in arid conditions [13].

Results and Discussion

The results of this study
highlight the strong potential of
Sentinel-1  SAR  imagery  for
agricultural crop monitoring in
Uzbekistan. Among the SAR missions
reviewed, Sentinel-1 demonstrated
the most practical balance between
spatial resolution (5—20 m), temporal
resolution (6-12 days), polarization
availability (VV and VH), and,
importantly, free and open data
access through the Copernicus
program. These factors make
Sentinel-1 the most suitable SAR data
source for routine monitoring of
irrigated crops such as cotton and
wheat in arid and semi-arid regions.

Polarization Sensitivity.

Analysis of Sentinel-1
backscatter confirmed that VH
polarization is more sensitive to
vegetation structure and biomass,
while VV polarization provides better
detection of soil moisture and open
surfaces. This indicates that a dual-
polarization approach enhances the
accuracy of crop classification and
growth stage detection.

Orbit Geometry.

The use of both ascending and
descending  acquisitions  proved
valuable for capturing
complementary information about
crop canopy orientation. While
ascending passes provided stronger
sensitivity to canopy top structures,
descending passes improved the
detection of soil and lower canopy
conditions. Combining both
geometries therefore offers a more
robust understanding of crop
dynamics.

Comparison with Other SAR
Missions.
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Other SAR missions such as
ALOS-2 (L-band) and SAOCOM (L-
band) provide deeper vegetation
penetration and are particularly
useful for biomass and soil moisture
studies. However, their limited
availability and high cost reduce their
applicability for large-scale
agricultural monitoring in
Uzbekistan. TerraSAR-X (X-band)
offers very high spatial resolution but
narrow swath  coverage and
commercial restrictions, which limit
its operational use. Thus, while these
missions have scientific value,
Sentinel-1  remains the  most
accessible and scalable solution for
agricultural applications.

Integration with Optical Data.

The combination of Sentinel-1
SAR with Sentinel-2 optical imagery

significantly improves crop
classification accuracy and
monitoring reliability. While
Sentinel-2 captures spectral
information about vegetation
greenness and canopy health,

Sentinel-1 provides structural insights
under all-weather conditions. This
synergy is particularly important in
Uzbekistan, where cloud cover and
dust storms often reduce the usability

of optical data.

Recommendations for
Agricultural Monitoring in
Uzbekistan:

1. Adopt Sentinel-1 SAR as

the primary source for operational
crop monitoring, given its open
accessibility and regular coverage.

2. Integrate Sentinel-1 with
Sentinel-2 for multi-sensor
approaches that combine structural
(SAR) and spectral (optical)
information.

3. Expand training and
capacity building for local researchers
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and institutions to process and
interpret SAR data effectively.

4. Explore machine
learning techniques (e.g., Random
Forest, SVM, CNN) to maximize
classification accuracy when using
dual-polarization SAR datasets.

5. Consider future missions
such as NISAR (NASA-ISRO), which
will provide free L-band and S-band
SAR data, offering new opportunities
for biomass and soil moisture studies.

Conclusion

Overall, the findings confirm
that Sentinel-1 is the most suitable
SAR source for crop monitoring in
Uzbekistan under current conditions.
Its integration with Sentinel-2 creates
a powerful, cost-effective system for
supporting sustainable agriculture,

yield forecasting, and climate
adaptation strategies.
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TOSHKENT VILOYATI O°'RTACHIRCHIQ TUMANI MISOLIDA
WEB-XARITALARNI YARATISH

Nuretdinova Mashhuraxon Ilhamjanovna- Mirzo

Ulug‘bek

nomidagi O%zbekiston Milliy universiteti, Geografiya va geoaxborot tizimlari
fakulteti “Geodeziya, kartografiya va kadastr” kafedrasi o ‘qituvchisi

Annotasiya. Mazkur ilmiy

magqgolada Toshkent viloyati
O‘rtachirchiq  tumani  misolida
zamonaviy GAT texnologiyalari

asosida web-xaritalar yaratish va
ularni yer hisobini yuritishda
go‘llash imkoniyatlari o‘rganilgan.
ArcGIS Online platformasi
yordamida interaktiv, vizual va
tahliliy xaritalar tuzilib, ular yer
resurslaridan foydalanish holatini,
melioratsiya ishlari, suv va mehnat
resurslarini chuqur tahlil qilish
imkonini beradi. Magolada web-
xaritalarning an’anaviy xaritalarga
nisbatan ustunliklari —
interaktivlik, arzonlik, ochiqlik,
qulaylik hamda tahliliy
imkoniyatlar ko‘rsatib o‘tilgan.
Kartografik ma’lumotlar  bazasi

shapefile formatida ishlab chiqilib,
Story Map web-ilovasi orqali tagdim
etilgan. GAT vositalari yordamida
geografik obyektlar vektorizatsiya
qilinib, atributiv ma’lumotlar bilan
boyitilgan. Shuningdek,
O‘rtachirchiq  tumani  misolida
ragamlashtirilgan  yer  hisobini
yuritish tizimlari va ArcGIS Online
platformasining samaradorligi
batafsil tahlil qgilinib, yer
resurslaridan foydalanishni yanada
takomillashtirish bo‘yicha amaliy
tavsiyalar berilgan.

Kalit so‘zlar: Web-xaritalar,
ArcGIS Online,yer hisobini yuritish,
ragamli  xaritalar, O‘rtachirchiq
tumani, fazoviy tahlil, interaktiv
xaritalar, Story Map ilovasi
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AHHOMmauua. B JdanHoll
HayuHoll cmambve Ha npumepe
Ypmauupuuxcxoeo paiiona
Tawxenmckotl obaacmu
ucc1e008aHbvl 803MOCHOCTMU

co3daHus e8eb-kapm HaA OCHo8e
cospemeHHblx ' HC-mexHo02ull U ux
npumeHeHue 8 ydéme 3emMeNbHblX
pecypcos. C nomowpbio naamg@opmbl
ArcGIS Online 6bau  cozdaHbl
uUHMepaxKmueHble, BU3YA1bHble U
aiaaumuveckue kKapmol, KOmMopbvle

noseoasom demanvHo
aHaAu3Uposams cocmosHue
UCNO0b308AHUSA 3eMeNbHbIX
pecypcos, MeauopamueHbvle
pabomvl, B800Hble U Mpydosvle

pecypcbl. B cmambe nokasaHwl

npeumywecmsa geb-xkapm no
cpagHeHurd €  MPAOUYUOHHbLIMU
Kapmamu —

UHMEepaKmueHoOCMbv,
JoCMYynNHOCMb, OMKPHLIMOCMb,
ydo6cmeo u aHaaumuueckue
803MOMCHOCMU. basa
Kapmozpaguueckux O0aHHbBIX
paspabomana 8 hopmame shapefile
u npedcmasneHa  uepe3  8e0-
npuaodxcerue Story Map. C nomowbio
I'iC-uncmpymenmos
2ceoepaduueckue o00sveKmMbL ObLAU
8eKMopu308aHbl. U JONO/HEeHbl
ampubymusHvimu 0aHHbviMu. Kpome

mozo, Ha npumepe
Ypmauupuukckoeo patioHa
npoaHanu3uposaHda

agPexmusHocmb Yyu@dposwvlx cucmem
yuéma 3eMenbHblX pecypcos U
naamgopmut  ArcGIS Online, a
makoice npedN0AHceHbl NpaxKmuuecxKue

pexomeHOauuu no
CcoB8epueHCMB808aHUI0
UCNOAb30BAHUSA 3eMeNbHbLX
pecypcos.

Kaouesble caosa: BeoO-

kapmot, ArcGIS Online, sedeHue
3eMenbHo20  yuema, yugdposvle
Kapmol, Ypmawupuukckuil paiioH,
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UHMepaKmueHbvle Kapmul,
TI'eoungopmayuoHHble cucmembl,
npunoxcerue Story Map

Abstract. This scientific

article examines the possibilities of
creating web maps based on modern
GAT  technologies and  their
application in land resource
management using the example of
Urtachirchiq  district,  Tashkent
region. Interactive, visual, and
analytical maps were developed
using the ArcGIS Online platform,
enabling detailed analysis of land
resource usage, reclamation works,
water, and labor resources. The
article highlights the advantages of
web maps over traditional maps —

interactivity, affordability,
openness, convenience, and
analytical capabilities.The

cartographic database was created
in shapefile format and presented
through the Story Map web
application. Geographic objects were
vectorized and enriched with
attribute data using GAT tools.
Furthermore, the effectiveness of
digital land management systems
and the ArcGIS Online platform was
analyzed based on the Urtachirchiq
district, example, and practical
recommendations for improving
land resource usage were provided.

Keywords: Web  maps,
ArcGIS Online, land administration,
digital maps, Urtachirchiq District,
interactive maps, Geographic
Information Systems (GAT), Story
Map application.

Kirish. Hozirgi kunda
geografik axborot tizimlari turli
sohalarda, jumladan, yer resurslarini
boshqarish, kadastr ishlari va
hududiy rejalashtirishda keng
gollanilmoqda. GAT texnologiyalari
yordamida aniq, vizual va tahliliy
xaritalar tuzish imkoniyati mavjud
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bo‘lib, bu ma’lumotlar asosida muhim
boshqaruv qarorlarini qabul qilish
mumkin  bo‘ladi. Ayni paytda
O‘zbekiston = Respublikasida  yer
resurslarini raqamlashtirish, ochiq
ma’lumotlar bazalarini yaratish va
ulardan samarali foydalanish bo‘yicha
gator chora-tadbirlar amalga
oshirilmoqda.

Xususan, Toshkent viloyatining
Ofrtachirchiq tumanida zamonaviy
web-xaritalarni yaratish orqali yer

hisobini yuritish jarayoni
soddalashtirilmoqda. Web-
kartografiya orqali fazoviy
ma’lumotlarni internet orqali

ommaga yetkazish, ularni real vaqt
rejimida tahlil qilish va monitoring
qilish imkoniyati yuzaga kelmoqda.
Bunda  ArcGIS  Online  kabi
platformalarning roli beqiyosdir.

Mazkur ilmiy maqolada aynan
GAT texnologiyalari asosida
Ofrtachirchiq tumani yer resurslariga
oid geoma’lumotlar bazasini yaratish,
web-xaritalarni loyihalash va Story
Map ilovasi yordamida taqdim etish
jarayonlari yoritilgan. [miy
magolaning asosiy maqsadi — fazoviy
tahlil vositalaridan foydalangan holda
yer resurslarining holatini baholash,
mavjud imkoniyatlarni aniglash va bu
orqali yer boshgaruvini
takomillashtirishga hissa qo‘shishdan
iborat.

Maqsad va  vazifalari:
Toshkent  viloyati  O‘rtachirchiq
tumani misolida zamonaviy GAT
texnologiyalari va ArcGIS Online
platformasi yordamida
raqamlashtirilgan  yer  hisobini
yuritish  tizimlarini yaratish va
rivojlantirish jarayonlarini o‘rganish,
web-xaritalar orqali yer resurslaridan
foydalanish samaradorligini oshirish
imkoniyatlarini tahlil qilish hamda
ushbu texnologiyalarning amaliy
go‘llanilishini ta’'minlashdan iborat.
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Zamonaviy GAT texnologiyalari va
ArcGIS  Online  platformasining
imkoniyatlarini tahlil qilish,
Ofrtachirchiq tumani uchun
interaktiv web-xaritalar yaratish, yer
resurslaridan foydalanish holatini
kartografik tahlil qilish, melioratsiya,
suv va mehnat resurslarini o‘rganish,
web-xaritalarning an’anaviy
xaritalarga nisbatan afzalliklarini
aniqglash.

Asosiy qism. Zamonaviy yer
resurslarini boshqarishda geografik
axborot tizimlari muhim ahamiyat
kasb  etmoqda. Ayniqgsa, yirik
hududlarning fazoviy tahlili, statistik
ma’lumotlarning vizual taqdimoti va
interaktiv xaritalar orqali
foydalanuvchilarga qulay axborot
taqdim etish imkoniyatlarini
yaratishda geografik axborot tizimlari
texnologiyalarining o‘rni beqiyosdir.
XX  asrning oxirlariga  Kkelib,
kompyuter texnologiyalarining jadal
rivojlanishi  natijasida  geografik
axborot tizimlari dasturlari paydo
bolldi.  Internet texnologiyalari,
xususan, web-brauzerlarning
rivojlanishi esa bu sohaning yangi
yo‘nalishi — web-kartografiyani
shakllantirdi. Web-kartografiya — bu
geografik ma’lumotlarni internet
tarmogi orqali interaktiv shaklda
taqdim etish va boshqgarish imkonini
beruvchi kartografik uslubdir.

Bugungi kunda aholi zichligi,
yer maydonlarining holati,
demografik ko‘rsatkichlar va boshqa
ijjtimoiy-iqtisodiy =~ holatlar  turli
interaktiv  xaritalar orqali  aks
ettirilmogda. Web Map Service
(WMS) kabi texnologiyalar esa ushbu
ma’lumotlarni  onlayn  ravishda
vizualizatsiya qilish imkonini
bermoqda.

ArcGIS Online platformasi
asosida Of‘rtachirchiq tumani uchun
turli mavzuli web-xaritalar yaratilgan.
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Ushbu xaritalar Esri Story Map ilovasi
yordamida foydalanuvchilar uchun
qulay va tushunarli shaklda taqdim
etilgan. Mavjud ma’lumotlarni tezkor
xaritalash  orqali ularni vizual
ko‘rinishda tez va samarali ifodalash
imkoniyati yaratilgan. Ofrtachirchiq
tumanidagi tabiiy va yer resurslariga
oid web-xaritalar murakkab ekologik
sharoitlarda qishloq xo‘jaligi
yerlaridan oqilona foydalanishni
optimallashtirishda muhim ahamiyat
kasb etadi. Bu xaritalar tabiiy
resurslarni muhofaza qilish, qishloq
xojaligi maydonlarini to‘g'ri
joylashtirish, sug‘oriladigan
ekinzorlar, chol hududlar, yaylov
chorvachiligi va yer resurslaridan
samarali foydalanishni boshqarishda
asosiy axborot manbai sifatida xizmat
qiladi. Hozirgi vaqtda  GAT
texnologiyalaridan foydalanilgan
web-xaritalar dunyo migiyosida
ommalashib  bormoqda.  Qog‘oz
xaritalarga nisbatan web-xaritalar
arzon, foydalanish wuchun qulay,
ma’lumot olishni  osonlashtiradi,
interaktivdir.

Web-xarita — bu geografik
ma’lumotlarning interaktiv taqdimoti
bolib, u axborot berish yoki
savollarga javob topishda ishlatiladi

ArcGIS Online dasturi asosida
Ofrtachirchiq tumani uchun bir qator
tematik web-xaritalar ishlab chiqildi.
Ushbu xaritalar web-shaklda e’lon
qilinib, foydalanuvchilarga qulay
tarzda taqdim etilishi uchun Esri
kompaniyasining interaktiv = Story

Map web-ilovasi vositasida
integratsiya qilindi. Web-xaritalar
orqali foydalanuvchilar ilmiy

izlanishlar, tahliliy materiallar va
joylashtirilgan ma’lumotlarni vizual,
tushunarli va oson qabul qilinadigan
ko‘rinishda ko‘rish imkoniyatiga ega
bo‘ldilar. Natijada, ragamlashtirilgan
xaritalar tuman hududining
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geoma’lumotlarini tezkor baholash va
fazoviy tahlil qgilishda muhim vosita
bolib xizmat qildi. Ushbu loyiha
doirasida  yaratilgan  xaritalarni
quyidagi havola orqali ko‘rish
mumkin: https://arcg.is/my8uqg.
Maqolada asosiy kartografik
baza sifatida 1:1 000 000
masshtabdagi Ofrtachirchiq
tumanining ma’muriy xaritasi
tanlandi. Ushbu xarita Gauss-Kriiger
proektsiyasi va 1942-yilgi Pulkovo
koordinata tizimi asosida tuzilgan

bo‘lib, fazoviy moslashtirish
jarayonida xaritadagi oltita asosiy
nazorat nuqtasi ularning

geokoordinatalari asosida aniqlik
bilan boglandi. Bu esa xaritaning
umumiy fazoviy aniqligini ta'minladi,
hamda keyingi vektorizatsiya va
tahliliy ishlov berish bosqichlari
uchun mustahkam geodezik asos
bo‘ldi.

1-bosqich. Ma’lumotlar
manbalarini  tanlash. Web-xarita
loyihasining dastlabki va eng muhim
bosqichi — bu ishonchli va aniq
geoma’lumot manbalarini tanlashdan
iborat. Ushbu bosqichda
geoma’lumotlar bazasi jadvallari,
yuqori aniqlikdagi topografik
xaritalar, sun’ily yo‘ldosh tasvirlari,
hamda ochiq ma’lumotlar
platformalaridan olingan fazoviy
ma’lumotlar tahlil qilinib, tanlab
olindi. Manbalarni saralashda
ularning yangiligi, aniqlik darajasi,
foydalanish huquqlari va kartografik
tavsiflari hisobga olindi. Shundan
so‘ng, ularning asosida vektorizatsiya
ishlari olib borilib, xaritalar GAT
formatiga  keltirildi. = Kartografik
ishlanmalar ishonchli va aniqligi
tekshirilgan manbalar asosida
tuziladi. Geoma’lumotlar bazasining
jadval shaklidagi axboroti geografik
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obyektlarning asosiy ko‘rsatkichlarini
0‘z ichiga oladi:

« ob’ekt koordinatalari
(geografik uzunlik va kenglik),

« ob’ekt nomi,

« identifikatsiya ragami,

«.va boshqa raqamli statistik
ma’lumotlar.

Aynan shu bosqichda bizning
ma’lumotlar to‘plamimiz shakllanadi.

2-bosqich. Geoma’lumotlarni
GAT tizimiga kiritish va sozlash.
Yigiilgan fazoviy ma’lumotlarni GAT
tizimiga kiritish uchun, ularni zarur
formatlarda sozlash va xaritaning
matematik asosini tanlash talab
etiladi. Bu tanlov xaritaning vazifasi
va qamrab olingan hududga bog’liq
holda amalga oshiriladi. Ushbu
tadqiqot doirasida xaritaning
matematik asosi sifatida 1942-yilgi
Gauss-Kriiger tizimining Shimoliy 12-
zonasi tanlandi. Ma'lumki, GAT
tizimlarida ikki asosiy koordinata
tizimi mavjud:

« GCS — Geographic
Coordinate System (geografik
uzunlik va kenglik),

« PCS — Projected Coordinate
System (xaritalash uchun
ishlatiladi).

Tanlangan proektsiya — bu

aynan proektsion koordinata tizimiga
mansub.

Matematik asos aniglangandan
so‘ng, xaritaning mavzusi asosida

geografik obyektlarning
vektorizatsiyasi (ragamlashtirish)
amalga oshiriladi.

3-bosqich. Atributiv

ma’lumotlarni yaratish. Har bir
geografik obyekt uchun atributiv
ma’lumotlar (ya’ni statistik, grafik
yoki matnli ko‘rsatkichlar) yaratiladi.
Bu bizning asosiy magsadimizga —
foydalanuvchilar va mutaxassislar
uchun kengroq ma’lumot berish
orqgali go‘shimcha tahliliy ishlanmalar
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olib borish imkonini yaratishga
xizmat qiladi. Vektorizatsiya va
atributlar jadvali yaratilib bo‘lingach,
bu ma’lumotlar shapefile (shp)
formatiga eksport qilinadi. ArcGIS
Online dasturida ushbu fayllarni
yuklash uchun, wular ZIP arxiv
ko‘rinishida saqglanishi kerak.

4-bosqgich.  ArcGIS  Online
platformasida xarita yaratish.
Shundan so‘ng, ArcGIS Online
platformasi ishga tushiriladi va
brauzer orqali yagona foydalanuvchi
autentifikatsiyasi  orqali  tizimga
kiriladi. ArcGIS Online da mavjud
“Data Analysis” (Ma’lumotlarni tahlil
qilish) funksiyasi yordamida fazoviy
ma’lumotlar qanday ko‘rinishda
taqdim etilishi kerakligi aniqlanadi.
Har bir ma’lumot elementi alohida
ko‘rib chiqiladi va quyidagilar amalga
oshiriladi:

« individual web-scenalar,
ma’lumot panelari (grafiklar va
diagrammalar),

« xaritada o‘qishni osonlashtirish
uchun shartli belgilar,

o dizayn tanlovi, web-ilovalar
tanlovi,

o Story Map ilovasi orqali
xaritalarni interaktiv shaklda e’lon
qilish (foydalanuvchi fikri uchun
ochiq platforma).

Shu tarzda, web-xaritaning
yakuniy bosqichlari amalga oshiriladi
va foydalanuvchilarga taqgdim etishga
tayyor bo‘ladi. Koordinata to‘ri
chiziglari kesishgan nuqtalar, yer
foydalanish chegaralarining burilish
nuqtalari, shuningdek, daryo yoki
aholi punktlari singari tayanch
nuqtalar sifatida qabul qilinishi
mumkin bo‘lgan elementlar fazoviy
bog‘lashda asos bo‘lib xizmat qiladi.
Mavzu doirasida mavzuli
gatlamlar (tematik sloylar)
ArcGIS Online tizimiga qo‘shildi.
ArcGIS Online tizimiga mavzuli
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qatlamlarni yuklashning bir necha
usullari mavjud bo‘lib, ulardan biri —
fayllar orqali qo‘shishdir.Mazkur
ishda shapefile (shp) formatidan
foydalanildi. Tadqiqot obyektiga oid
chiziqli, maydonli va nuqtaviy

mavzuli qatlamlar shapefile
formatiga  o‘tkazildi. Barcha
gatlamlar alohida papkaga

joylashtirildi, ZIP-arxiv ko‘rinishida
arxivlashtirilgan holda, platforma
talablariga muvofiq tarzda
paketlanib, so‘ngra AreGIS Online
dasturiga import qilindi. Chiziqli,
maydonli va nuqtaviy qatlamlar
shapefile formatiga oftkazilib, ZIP
arxivga joylashtirilgan va ArcGIS
Online tizimiga import gilingan holati
ko‘rsatilgan. Keyingi bosqichda web-
ilovani tanlash amalga oshirildi.
Yaratilgan web-xaritalarni internetda
to‘liq ko‘rinishda taqdim etish uchun
web-ilova yaratish zarur. Buning
uchun tayyor web-ilova
shablonlaridan foydalanish yoki Web
AppBuilder yordamida maxsus
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(custom) ilova yaratish mumkin.
Ushbu maqolada Esri tomonidan
ishlab chiqilgan standart web-
ilovalar to‘plamidan ilmiy
xaritalarni ko‘rsatishga mos keluvchi
web-ilova tanlandi. Natijada Story
Map turkumidagi web-ilova
yaratildi. Ushbu web-ilovaning asosiy
afzalliklari quyidagilardan iborat:

« ma’lumotlarni oddiy va
tushunarli ko‘rinishda taqdim etish,

« foydalanishda qulaylik,

o xaritani bir nechta sahifalarda
ko‘rsatish imkoniyati,

« xaritaga matnlar,
grafikalar, rasmlar, audio, video
va boshqa turdagi ma’lumotlarni
qgo‘shish orqali kontentni boyitish
imkoniyati mavjudligi.

ArcGIS Online platformasiga
barcha zarur mavzuli qatlamlar
yuklangandan so‘ng, Story Map
seriyasi web-ilovasi mavjud
ma’lumotlarni taqdim etishda
foydalanildi (1-rasm)

1-rasm. Story MAP seriyasining web-ilovasining ish holati
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2-rasm. Web-xarita maketini ishlab chiqish ilovasi

Esri Story Maps Series web-
ilovasi matn va grafik ma’lumotlarni
xaritalar orqali ko‘rsatish uchun bir
qator ilovalardan foydalandi.
Umuman olganda, ilovada 30 tagacha
xarita ko‘rsatilishi mumkin
[https://www.yesri.com/ArcGIS-
blog/products/ArcGIS-
desktop/analytics/what-is-arcpy/].
Ko‘rinib turibdiki, ushbu ilova web-
atlaslar yaratishda juda
foydalidir.Web-xaritalar ~ seriyasini

ishlab chiqish. Ushbu nashrda
xaritalar to‘plami Story Map seriyasi
web-ilovasida ishlab chiqilgan. U bir
nechta shablon maketlarini o‘z ichiga
oladi, ularning yozuvlarini tuzatish,
ranglarni tanlash va har bir xarita
uchun alohida varaq yaratishni oz
ichiga oladi. Quyidagi 2-rasmda web-

xaritaning maketini ishlab
chigishning  dastlabki  jarayoni
ko‘rsatilgan.
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3-rasm. O‘rtachirchiq tumani yer resurslari bo‘yicha web-xaritalari
seriyasining ishchi interfeysi.
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Esri Story Maps seriyasining
shablonlari xaritalarni web-formatda
nashr etish uchun ishlatiladi. Avto-
ishga tushirish rejimi web-xaritalarni
avtomatik ko‘rsatish uchun
go‘llanilgan.  Asosan, internetda
yaratilgan web-xaritalarni
ko‘rsatishning 3 turi mavjud: ular
barcha foydalanuvchilar  uchun,
ma’lum foydalanuvchilar uchun va
shaxsiy foydalanish uchun
mo‘ljallangan. Ushbu tadqiqotda
web-xaritalarni ko‘rsatish ommaviy
namoyish sifatida qabul qilingan va
unga maxsus menyu qo‘shilgan
[https://www.yesri.com/ArcGIS-
blog/products/ArcGIS-
desktop/analytics/what-is-arcpy/].
Ofrtachirchiq tumani yer resurslari
bo‘yicha web-xaritalar seriyasining
ko‘rsatish interfeysi quyidagi 3-
rasmda taqdim etilgan.
(http://u.osmfr.org/m/1237017/)

Ushbu ilmiy maqola doirasida
GAT texnologiyalari asosida Toshkent
viloyati Ofrtachirchiq tumani tabiiy
sharoitlari va yer resurslari holatini
aks ettiruvchi web-xaritalar seriyasi
yaratildi. Ushbu yaratilgan xaritalar
ArcGIS 10.6 va ArcGIS Online
dasturlarida tahrir qilindi. Hamda
Story MAP Series web-ilovasi
yordamida vizual ko‘rinishga
keltirildi.

Ushbu ilmiy maqola oxirida
shunday xulosa qilish mumkin:
ArcGIS Online asosida web-xaritalar
seriyasini yaratish geografik
ma’lumotlarni  interaktiv shaklda
taqgdim etish va tahlil qilish uchun
samarali vositadir. ArcGIS Online
nafaqat interaktiv xaritalar yaratish,
ulardan baham ko‘rish va turli
ma’lumot  qatlamlarini  qo‘shish
imkonini  beradi, balki tayyor
ma’lumotlar bazalari va boshqa
resurslardan  ham  foydalanadi.
ArcGIS Online asosidagi web-

xaritalar seriyasini yaratish
foydalanuvchilarga geografik
ma’lumotlarga dunyoning istalgan
nuqtasidan internet orqali Kkirish
imkonini beradi, shuningdek, bu
ma’lumotlarni boshqa ilovalar va
tizimlar bilan integratsiya qilish
imkonini ham yaratadi.

Biroq, ArcGIS Online asosida
web-xaritalar  yaratish  jarayonini
samarali amalga oshirish uchun mos
ilova shablonlarini tanlash,
kartografik ma’lumotlarni
moslashtirish, axborot xavfsizligini
ta'minlash va boshqa ko‘plab
jihatlarni  hisobga olish  zarur.
Umuman olganda, ArcGIS Onlinedan
foydalanib web-xaritalar seriyasini
yaratish  geografik ma’lumotlarni
interaktiv shaklda taqdim etishning
samarali va qulay usuli hamda turli
ilovalarda geografik ma’lumotlarni
yig‘ish, tahlil gilish va namoyish etish
uchun kuchli vosita ekanligini
ta’kidlash mumkin.

Xulosa.

Ragamli transformatsiya va
avtomatlashtirish sharoitida ushbu
soha tez rivojlanmoqda va fuqarolar
hamda tadbirkorlar uchun qulay
imkoniyatlar yaratmoqda. Hozirgi
vagtda Ofrtachirchiq tumanida yer
hisobini yuritish raqamli, aniq va
oshkora tizimlarga asoslangan. Bu
nafagat yer resurslarini oqilona
boshqarish, balki yer egalari
huquglarini himoya qilish va igtisodiy
samaradorlikni  oshirishga  ham
yordam beradi.

Ushbu ilmiy = maqolaning
yakunida shunday xulosa qilish
mumkin: ArcGIS Online asosida web-
xaritalar turkumini yaratish geografik
axborotni interaktiv shaklda taqdim
etish va tahlil qilish uchun samarali
vosita hisoblanadi. ArcGIS Online

nafaqat interaktiv xaritalarni
yaratish, ulardan foydalanish va turli
ma’lumot  qatlamlarini  qo‘shish
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imkonini  beradi, balki tayyor
resurslar — masalan, ma’lumotlar
bazalari va boshqa manbalarni ham
ishlatishga imkon yaratadi. ArcGIS
Online asosida web-xaritalar
turkumini yaratish
foydalanuvchilarga butun dunyo
bo‘ylab internet orqali geografik
ma’lumotlarga  kirish  imkonini
beradi, shuningdek, ushbu
ma’lumotlarni boshqa ilovalar va
tizimlar bilan integratsiyalash
imkonini ham beradi. Biroq, ArcGIS
Online asosida web-xaritalar
turkumini samarali yaratish
jarayonlarini amalga oshirish uchun
tegishli ilova shablonlarini tanlash,
kartografik ma’lumotlarni
moslashtirish, axborot xavfsizligini
ta’minlash kabi ko‘plab jihatlarni
hisobga olish zarur. Umuman
olganda, biz ArcGIS Onlinedan
foydalanib web-xaritalar turkumini
yaratishni ~ geografik  axborotni
interaktiv tarzda taqdim etishning
qulay va samarali usuli, shuningdek,
geografik ma’lumotlarni yig‘ish, tahlil
qilish va turli ilovalarda taqdim etish
uchun samarali vosita deb
hisoblaymiz.

Foydalanilgan adabiyotlar
ro‘yxati.
O‘zbekiston Respublikasi
asosiy qonunlari, farmonlari va
qarorlari

1. Ozbekiston Respublikasi
«Geodeziya va kartografiya faoliyati
to‘g'risida»gi Qonuni, 2020-yil 2-iyul,
No ZRU-626.

2. O‘zbekiston Respublikasi
«Geodeziya va kartografiya
to‘grisida»gi Qonuni, 2002-yil 5-
dekabr, Ne¢ ZRU-365 (2021-yil 4-
yanvardagi tahrirda) //
https://lex.uz/docs/37486

3. O‘zbekiston Respublikasi
Prezidenti Farmoni, 2017-yil 31-may,
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Ne UP-5065 «Yerlarni muhofaza
qilish va oqilona foydalanishni
nazorat qilishni kuchaytirish,
geodeziya va kartografiya faoliyatini
takomillashtirish choralari haqida».

4. O‘zbekiston Respublikasi
Vazirlar Mahkamasining 2016-yil 22-
noyabrdagi 391-sonli Qarori «Davlat
geodeziya koordinatalari va balandlik
tizimlarini o‘rnatish to‘g‘risida».

5. O‘zbekiston Respublikasi
Vazirlar Mahkamasining 2005-yil 16-
fevraldagi 66-sonli Qarori «Davlat

geodeziya nazorati  inspeksiyasi
to‘grisidagi  nizomni  tasdiqlash
haqida».

6. O‘zbekiston Respublikasi

Vazirlar Mahkamasining 2020-yil 12-
avgustdagi 475-sonli Qarori «Davlat
yer kadastrini  yuritish tartibi
to‘grisidagi  nizomni  tasdiqlash
haqida».

7. O‘zbekiston Respublikasi
Vazirlar Mahkamasining 2021-yil 18-
iyundagi 378-sonli Qarori «Kadastr

xizmatlarini ragamlashtirish
choralari haqida».
Asosiy adabiyotlar

1. Abdurahmonov S., Bekanov K.,
Embergenov N., Eshnazarov D. GAT
asosida gishloq xo%jaligi maydonlarini
gidrologik modellashtirish (Chimboy
tumani) // E3S Web Conf. 386,
02004 (2023). DOI:
10.1051/e3sconf/202338602004

2. Axmedov R.Sh. O“bekistonda
agroekologik tadqgiqotlarda GATdan
foydalanish // Ekologiya va barqaror
rivojlanish, 2020.

3. Berlyant A.M., Kokharev A.V.
Geoinformatika. Asosiy terminlar
lug‘ati. — M.: GAT-Assotsiatsiya,
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JTPOHBI B TOIIOI'PA®HH- HOBBIH B3IJIA/] HA CO3/JAHUE
TOYHBIX KAPT

Iyxuna Oavea TI'eop2ueenHa- Jlouenm, kagedpol

kapmoepagusa u kadacmp” HYY3.

“T'eodesus,

Hypemounoesa Mawxypaxoxu HavxamxucanoeHna- IIlpenodasamens,
kagedpul “I'eode3us, kapmoepagusa u kadacmp” HYY3.

Annotatsiya: Magqola
topografik suratga olishda
uchuvchisiz uchish apparatlarining
gollanilishiga bag‘ishlangan. Unda
dronlardan foydalanishning asosiy
afzalliklari — yuqori  aniqlik,
tezkorlik va xarajatlarni kamaytirish
yoritilgan. Shuningdek, bu
texnologiyaning an’anaviy usullarga
nisbatan ustunliklari, muvaffaqiyatli
go‘llanilish misollari va rivojlanish
istigbollari bayon etilgan.

Kalit so‘zlar: uchuvchisiz
uchish  apparatlari, topografik
suratga olish, dron, yuqori aniqlik,
tezkorlik.

AHHOMOYuUA.
nocesaueHa npumMeHeHUo
b6ecnuaomHblx /1emamenbHbIX
annapamos 8 monozpaguveckoil
coéMke. Paccmampusaromes
OCHOBHbLE npeumyuwecmsa
ucnoavb308aHus OpoHO8, makxue Kakx
8blcoKas MouHOCMY,
onepamueHocms U CHUXMCeHUe
sampam. Taxxce onucwviearomes

Cmamwvsa

npumepsl YCnewrHo20 NpuMeHeHus,
npeumyuiecmea nNoO CPABHEHUN C
MpaduyuoHHbIMU  memodamu, da
maxxice nepcneKkmuebl paszeumus
O0aHHOIl MexHO.102UU».

Kaioueswbte caoea:
becnuaiomHowle aAemameibHble
annapamsbt, monoepaguueckas
coemka, OpoH, 8blCOKASL TMOUHOCMD,
onepamugHoOCMb.

Abstract. This article

explores the use of unmanned aerial
vehicles (UAVs) in topographic
surveying. The key advantages of
using drones, such as high accuracy,
efficiency, and cost reduction, are
discussed. Examples of successful
applications,  advantages  over
traditional methods, and prospects
for the development of this
technology are also described."
Keywords: unmanned aerial
vehicles, topographic survey, drone,
high accuracy, efficiency.
BBenenue. CoBpeMeHHbBIE
TEXHOJIOTHHU CYI[eCTBEHHO U3MEHWIH
IIOZIXO/IbI K IOJIYYEHUIO U 00paboTKe
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reoJie3nyecKoun nH@OpMAaIUN.
OnauM u3 HamboJiee MepCreKTUBHBIX
WHCTPYMEHTOB B Tomorpadumn

CETOJIHSA  SIBJIAIOTCA OECHUIOTHBIE
snerarenbHble  ammapatsl  (BILJIA,
poHbl). VIX MpuMeHeHUEe MO3BOJISET
BBIBECTHU IpoI1iecc CO3JIaHU
Tonorpapuueckux KapT Ha HOBBIN
YPOBEHDb TOUHOCTH, OIIEPATUBHOCTU U
SKOHOMHUYECKOU 3(pHEKTUBHOCTH.

IIpumenenue JIPOHOB B
Tonorpaduu OCHOBAHO Ha
MOJIyYeHUU  BBICOKOKAYECTBEHHBIX
a’po(POTOCHUMKOB  MECTHOCTH C
TocJIeAyoIIen 00paboTKOM B
CIIeIUAIN3UPOBAHHBIX

(goTorpaMmmeTpuUeCcKux
nporpammax. CpeMka ¢ BO3ayxa
obecIieunBaeT IIUPOKOE ITOKPBITHE
TEPPUTOPUU 32 KOPOTKOE BpeMmsd, a
BBICOKAs pa3peliamias crnocoOHOCTh
KaMmep II03BOJIAET ZIeTAJIIbHO
dbukcupoBaTh 00HEKTHI U penbed. B
oTJINYme oT TPaJUIMOHHOU
Ha3eMHOU CbEMKHU, JIPOHBI
II03BOJIAIOT OXBATHIBATH
TPYZAHOJOCTYIIHbIE Y4aCTKH,
MUHUMU3UPOBATh TPYyZAO3aTpaTbl U
CHU3UTD PUCKU I CIEIUAIVCTOB.
KiiroueBbIM  IIpeUMyILECTBOM
ucnonb3oBanuda DBIUVIA  asisercsa
BBICOKAasA TOYHOCTb  IIOJIy4YaeMbIX
JIAHHBIX. IIpu HCII0JIb30BaHUU
reoZie3n4eCKnuX OMOPHBIX IIYHKTOB U
CHUCTEM CIYTHHUKOBOM HaBUTAIUU
TOYHOCTh OpTO(OTOIJIAaHOB u
nu@poBbIX  MofieJiell  MEeCTHOCTH
JIOCTUTAET CAHTUMETPOBOTO YPOBHA.
ITO Zies1aeT JPOHBI He3aMEeHUMbBbIMY B

WH>KEHEPHBIX U3BbICKAaHUAIX,
MIPOEKTUPOBAHUU

UHGPACTPYKTYPHBIX 00BEKTOB,
Ka/1aCTPOBBIX paborax U

9KOJIOTUYECKOM MOHHUTOPHUHTE.

He meHee BakHBIM (haKTOPOM
SABJISIETCST  ONEepaTUBHOCTh.  Ecim
TPpaJINLINOHHAasA  Tororpadpuyeckas
cheMKa MOJKeT 3aHUMAaTbhb HeAeIn U
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JlasKe MeCAIbl, TO JPOH TMO3BOJISIET
cobpaTh JJaHHBIE OOIITUPHOTO yJacTKa
BCErO0 3a HECKOJIbKO YacoB. B

coueTaHUU ¢ COBPE€MEHHBIMU
nporpaMMamMu  06pabOTKH  3TO
CYII[eCTBEHHO  yCKOpseT  IIpoIecc
IIOJITOTOBKU KapTrorpapuueckou
IPOAYKIIUU.

Takum  obOpazoMm,  JAPOHBI
OTKPBIBAIOT HOBBIE BO3MOXKHOCTH B
Tornorpaduu, o0beTnHAA

IIPENMYIIECTBA a’POPOTOCHEMKU U
IuPpoBOKi 0OpAOOTKHU JAHHBIX. ATO
JleJiaeT IMPOoIece CO3aHusA KapT OoJiee
TOYHBIM, OBICTPBIM M JIOCTYIHBIM, a
TaK)Ke€  CIIOCOOCTBYeT  Pa3BUTHUIO
HOBBIX HAIPaBJI€HUH B TE€OJIE3UU U
Kaprorpadum.

Ilennio JTaHHOU CcTaTbu
SIBJISIETCST PACKPBITh HOBBIU B3IJIS/ HA
CO3/IaHHE TOYHBIX KapT c
HCII0JIb30BaHUEM JIDOHOB, a JJISI 3TOU
e OyAyT pacCMOTPEHBI  BCe
IIpENMYIIECTBA JIPOHOB pu
HCIIOJIb30BAaHUM UX B TOIIOTpPaduu.

OcHoBHaa uvacrtb. CerogsHsa
JIDOHBI  TIepecTajii  OBbITh IIPOCTO
«UTPYLIKON JJi  Jobutenei» u
CTaJIN TIOJTHOIIEHHBIM UHCTPYMEHTOM
B Tomorpadpuu. C HUX DOMOIIBIO
MOKHO ObIcTpO u  6e30macHo
BBIIIOJIHATD a3po(dOTOCHEMKY,
II0JTy9aTh TOUYHbIE CHUMKU MECTHOCTH
U CO3/aBaThb KapThl  BBICOKOTO
KauecTBa.

[J1aBHOE JIOCTOMHCTBO JPOHOB
— 5TO CKOPOCTh. 3a HECKOJIPKO YacoB
OHH CITOCOOHBI 00CIIeOBATH OOJIBIIITE
TEPPUTOPUU, T/Ae TPATUIIMOHHAS
reofie3andyeckas ChEMKa 3aHsIa ObI
Henenu. [Ipu 3ToM KavyecTBO TaHHBIX
He TOJIPKO He YCTYIIaeT, HO BO MHOTHUX
cIydasx JlacKe IIPEBOCXOJIUT
pe3yJIbTaThl KJIACCUUECKUX METO/IOB
[1].

Ha OCHOBE IIOJIyYE€HHBIX
CHUMKOB CHEIHAIUCTBI (POPMUPYIOT
opTOdOTOIIaHbI , KapThl U ILJIAHBI,
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TpPEXMeEpPHBble MoJenn peabeda
KOTOPBbIE HCIIOJIB3YIOT CTPOUTENH,
WH)XEHEPHI, SKOJIOTU U KaJ[aCTPOBBIE
cayk0bl [7]. DKOHOMHSA BpEMEHH U
CPEeCTB  JIeJIaeT  3TOT  TOJXO7
0COOEHHO TIPUBJIEKATEJBHBIM  JUJIS
TOCYZJapCTBEHHBIX OpraHW3anuid |
O6usneca. Hwmxe, Ha pucyHke 1,
n300pakeH dparmenT

Puc.1 ®parment oprodoToriana Ha
TeppuTopuio 00bekTa AnruXaer

Ha pucynke 3 wusobpakeH
dparmeHT TeppuTOpUU aHCcaAMOJIS
Xactm Nmom B 3D wusobpakeHuu,
KOTOPBIM Takke OBLI IOCTPOEH ¢
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oprodoToIIaHa,  KOTOPBIA  OBLI
CO3/IaH B IIPOrPaMMHOM KOMILIEKCE
AgisoftMetashape 0
dboromaTepuasaM, IOJYYeHHBIM C
moMoIpo ApoHa Geoscan 201, a Ha
pucyHke 2 wusobpakeH ¢parMeHT
uppPOBOro TOIOIUIAaHA Ha TOT 3Ke
y4YaCTOK.

Puc.2 ®parmeHT TonormiaHa Ha
Tepputoputo o0bekTa Anru Xaer

HCIIOJIb30BaHuEM (HOTOMATEPUAIIOB,
CHSATBIX C IIOMOIIBIO ApoHa Phontom
4 pro u MPOrPaMMHOIO KOMILIEKCa
AgisoftMetashape.

Puc.3 M306parkeHue TeppHTopH a"camb6s Xactu imom B 3D
1300paKeHn U
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JIpOHBI B cpeZlHEM Ha MOPALOK
JlellleBsie MUJIOTUPYEMBIX CaMOJIETOB,

KOTOPBIE HY>KHO OocCHAaIIaTh
cucTeMaMu ’)KH3HeobecIIeueHus,
3aIIUTHI, KOHJIUIINOHHUPOBAHUS.

Hy>kHO, HaKOHEIl, TOTOBUTH IIUJIOTOB,
a 5TO CTOUT OOJIBIINX JieHer. B utore
TOJIyJaeTcs, YTo OTCYTCTBHE
SKHIIa’Ka Ha OOpTy CyIeCTBEHHO
CHUJKAeT 3aTpaThl Ha BBIIOJHEHHE
TOT'O WJIX MHOTO 3aJaHusa [2].

B oTsinyre OT IHJIOTHPYEMBIX
CcaMoOJIETOB, MalllMHaAM 0e3 IHJIOTa He
HY?KHBI adpOJIPOMBI ¢ OETOHHBIM
ITOKPHITHEM. J[OCTaTOYHO MOCTPOUTH
I'PYHTOBYIO B3JIETHO-IIOCAIOUYHYIO0
T10JIOCY JUTMHOM BCero 600 MeTPOB.

OCcHOBHOU KpuUTEpUHl BBIOOpA
THIIA JIeTaTeJIbHBIX amlapaToB -

CTOUMOCTb. biaropapsa
CTPEMUTEIHHOMY Pa3BUTUIO
BBIYUCIUTETbHOMN TEXHUKU
CYIIIECTBEHHO To/IeleBesa
"HaynHKa" - OOPTOBBIE KOMITHIOTEPHI
"6eCcnMIIOTHUKOB". Ha  nepBbIx
armaparax VICII0JIh30BAJINCh
TSAKeJIble U TPOMO3JIKHE aHAJIOTOBbIE
BBIUMCIUTEIbHBIE ~ MamuHbl.  C
BHeJIpeHUEM COBpEMEHHOM

nupoBON TEXHUKU UX "MO3T" CTaj
He TOJIBKO JlellleBjie, HO U YMHee,
KOMIIaKTHEe U Jierdye. JTO O3HAYAET,
YTO amnmnapaTypbl Ha OOpPT MOKHO
B3ATh 0O0JIbIIIE, a Be/Ib UMEHHO OT Hee

3aBUCAT (byHKIIMOHAJIBHBIE

BO3MOKHOCTHU OeCTTMIIOTHBIX
anmnaparos.

TexHuuyeckue BO3MOKHOCTH

coBpeMeHHbIX  BIIJIA-koMILIEKCOB

(dbotoamnmaparypa, CHCTEMBI

HaBUranmvuu, YyIIpaBJIEHUA U CBHSI/I)

obecrieynBaIOT OOJTBIIIYIO
OTIEPATUBHOCTH TTOJTyYEHU S
pe3ysibTaTa B~ CPaBHEHUH  CO
CIIyTHUKOBOU CHEMKOU, 6oJiee
BBICOKYTO pas3perniaIyo

cIIocOOHOCTH (3 CM HA TOUKY), & TAKIKE
MUHUMAQJIbHYI0  3aBHCHUMOCTh  OT
IIOTOHBIX YCJIOBU.

I[Ipu pabore c¢ BIUIA ot

omeparopa He TpeOyeTcs
CIIEIUAJTBHBIX HaBBIKOB
NWIOTUPOBAHUSA U JJTUTEJIHHOTO
oOyJeHUs, Onarozgapss  IIOJIHOH
aBTOMAaTHU3AINU yIIpaBJIEHUSI
KOMIUIEKCOM.  [IJi1  BBITIOJTHEHHUS

PEryJIAPHON CHEMKHU BCEX OOBEKTOB

33IaHHOI'0  y4acTKa, JOCTaTOYHO
OJTHOT'O-/IBYX COTPY/ZIHUKOB.
IIpou3BOAUTENIBHOCTh  KOMILTIEKCA

IIocJyIEAHET O ITIOKOJIEHHU A, IIO3BOJIACT B
TedyeHue OJHOro CBE€TOBOIo JHA

BBITIOJIHUTH a3poPOTOCHEMKY
IUIOLIAAX 10 70 KM2.
becnuioTHuKHN TaKXKe

MOBBIMIIAIOT 0e30IMacHOCTh PabOTHI:
WH)KeHepaM OoJibllle He HYKHO
PUCKOBaTh B TPYAHOAOCTYIIHBIX HJIN

ONAacHBIX pailloHaX — BCe JIaHHbIE
MOJKHO coOpaTh JIMCTAHIIMOHHO.
[IpumeHnenue OeCIMIOTHBIX
JieTaTeJIbHbIX anmnapaToB B
Tonorpagpuueckoun CbeMKe

ZIeMOHCTPUPYET KaueCTBEHHO HOBBIN
9Tall B PA3BUTUH TEOJIE3UU U
kaprorpaduu [5]. [[poHbI TO3BOIAIOT
HE TOJIbKO TIOBBICUTH TOYHOCTH U
OIepPaTUBHOCTH PabOT, HO U CJIeJIaTh
ux 6osiee 6e30macHbIMU u
SKOHOMUYECKHU BBITOJTHBIMU.

Takum  obOpa3oMm,  JAPOHBI
MEHAIOT caM IOAXO0/, K KapTorpaduu:
KapThl CTAaHOBATCSA TOUHee, paboTa —
ObICTpee, a TPOIECC UX CO3JAHUS —
OoJiee JOCTYITHBIM U yJIOOHBIM [3].

3axiroueHue

[IpuMeHeHUEe  OECIHUIOTHBIX
JIeTaTeJIbHbIX anmnapaToB B
Tororpa¢uu CTajao BayKHBIM IIIarOM B
Pa3BUTUU COBpPEMEHHOM
KapTorpaduu. Hcnonb3oBanue
JIDOHOB  TI03BOJIAET  OOBEAUHUTH
BBICOKYIO TOUHOCTDH U OTIEPATUBHOCTH
TIOJTyYeHUS JTAaHHBIX c
SKOHOMUYHOCTHIO U 0e30IaCHOCTHIO
BBITIOJTHEHUS PaboT.



Coszgmanme  OpTO(dOTOILIAHOB,
nudpoBBIX Mojiesieli penbeda u
TPEXMEPHBIX KapT HAa  OCHOBe
a3po(OTOCHUMKOB OTKPHIBAET HOBbIE
BO3MOXKHOCTU JIJI1  KaJlaCTPOBBIX,

WHXKEHEPHBIX U  DKOJIOTUYECKUX
HCCJIEJOBAHUU. becriminorHbie
TEXHOJIOTUH CYILIECTBEHHO
COKpAaIIal0T CPOKU TOIIOrpaduuecKoun
ChEMKU u pacIIupsIoT eé
JIOCTYITHOCTh JJISl Pa3jIudHbIX cdep
NeATeIbHOCTH.

Takum obpazom,  JAPOHBI
MOXKHO paccMaTpuBaTh Kak
YHUBEPCAJIbHBIN WHCTPYMEHT,

KOTOPBII HE TOJIBKO JOIIOJIHSET
TPaAUIMOHHBIE METO/bI re0Ie31UU, HO
u (popMupyeT OCHOBY i TUPPOBOU
TpaHchopMaIuu Kaptorpadudeckou
OTpacJIu. Buenpenue 9TUX
TEXHOJIOTUA  CBUJETEJIbCTBYET O
1epexo/ie K HOBOMY 9TaIly Pa3BUTUA
Tornorpapuu, TrAe IJIABHYIO POJIb
WTpaloT WHHOBAIUM U IUPPOBBIE
pelieHus.

Hecmotpa Ha cyuiecTByolue

OrpaHUYeHU, CBsAA3aHHBIE c
IIOTOAHBIMU YCIIOBUSAMU,
OrpaHUYEHHBIM BpeMeHeM II0JIeTa U
TpeOOBAaHUAMU  3aKOHO/ATEJIbCTBA,
MEePCIEeKTUBHI ncnob30oBaHusA BITJIA
B Tonorpaduu ABJIAIOTCA
Ype3BbIYANHO BBICOKUMU. B

OJIMDKAMIITEe TOAbI MOXKHO OKHUIATh
elle  0OJIBIIIETO pacCIpOCTPAHEHUS

JIPOHOB B WH>KE€HEePHbIX u
KaJlacTPOBBIX paboTax, a TakXke B
CO3/1aHUU I (POBBIX KapT

Pa3/IMYHOIrO Ha3HAYCHUA.

HNcnonbs3oBaHHan
JuTeparypa:
1.bapbacor B.K., TaBpromun
M.H., Hpwira /.0O. a  Jp.
MHOTrOpOoTOpHBIE OecUJIOTHBIE
JieTaTesbHbIe armIaparsl u
BO3MOXKHOCTU UX HCIOJIb30BAHUA
JUISL IUCTAHIIMOHHOTO 30HNPOBAHUA

322

3evun // VIHKeHepHbIE U3BICKAHUS.
- 2012.

2.3UHYEHKO O.H.
BecrmuioTHBIN JieTaTeIbHbIN
anmapar: HIpHUMeHeHHe B IIeJax
a3poPOTOCHEMKU TS
KapTorpadupoBaHUs. «Pakypce»,
MockBa, Poccus, 2011, 12 c.

3.Cky0OueB C.1.
Hcnosp3oBanue OECIHIOTHBIX
JleTaTeJIbHBIX amlapaToB A lieJien
KapTorpadum. Te3ucel X
IO6uneriHou MeXyHapOTHOM!
HAYYHO-TEXHUYECKOU KOH(pepeHIInU
«OT cHHUMKa K KapTe: LOUQPPOBBIE
poTorpammeTpudeckue
TexHojoruu». — laera, HWranus,
2010.— C. 38-39.

4.CMUPHOB A.B., O0630p
OEeCIIIOTHBIX JleTaTeJIbHbIX
anmnapatoB 'K Geoscan. «Pakypce», M,
2016.

5.Ceuun A.1O., Jpakun M.A.,

Kucesnesa A.C. becnuioTHbie
JleTaTeJibHbIe anmnaparhbl:
IIpUMEHeHue B eJsIX
aspodoToChEMKHU N
KapTorpadupoBaHus, «Pakypce»,

MockBa, Poccus. 2011.

6.1ykuna O.I'., Kyprain
«CenpCcKkoe U BOJHOE X03IHCTBO
V36ekucrana», «IlepcnekTuBbI
pa3BUTHsA O6€CITUIOTHOU
a3podOTOCHEMKH JIJISI CO3/TAHUS
TpexXMepHBIX MO/jieled MECTHOCTH B
Y3bekucrane» (cTp.39), N22, 2022

7.lykuna O.I'., CoopHUK
HAYYHBIX cTaTel 1o MaTepuasam V
Mex/TyHapOTHOU HAyIHO
MPaKTHYeCKON KOH(epeHIUH,
«OcobeHHOCTH co3/ITaHusA TUPPOBHIX
opToOTOILJIAHOB C MCIIOJIb30BAHUEM
6ecnyI0OTHON a3p0dOTOCHEMKU »,
NUR-SULTAN, 2019, 57-60c.

8.Shukina, O.,1* Muborakov,
Kh.,1 Ruziev, A.,1 Yakubov G.1 and
Ergashev,

322



«Using Digital
Photogrammetry to Create Large-
Scale Topographic Maps and Plans in
Uzbekistan», International Journal of
Geoinformatics, Vol. 18, No.1,
February 2022

323

9.Xpomsix B.B., Xpombix O.B.
[Mudpossie Mogenu peabeda.
YuebHOe mocobue. — Tomck: M311-BO
«TMJI-ITpecc», — 2007. — 178c.

10. WWW.Google,
PyKoBO/ICTBO 110JIB30BATEJISA
AgisoftMetashape

UDK: 556 : 551.583 : 504 : 631.4 : 613.2

ASSESSING THE IMPACT OF THE ONGOING CONSTRUCTION
OF THE "QOSHTEPA" CANAL IN AFGHANISTAN ON THE WATER
RESOURCES, CLIMATE, ENVIRONMENT, HEALTHY FOOD
SYSTEMS, AND IRRIGATED FARMLANDS OF THE REPUBLIC OF
UZBEKISTAN (CASE STUDY: KASHKADARYA REGION).

Zaripov T.F. — Master student “TIIAME” NRU
Isogqov J.N. — PhD in hydraulics and engineering hydrology
(Tashkent Institute of Architecture and Civil Engineering)

Abstract. This article examines
the negative impacts of the
"Qo’shtepa" canal, which is currently
being constructed by the Taliban
government in Afghanistan, on the
Central Asian countries, particularly
focusing on water shortages in
Uzbekistan's Kashkadarya region and
the strategies to combat them.

Annotation. The study
analyzes the potential adverse effects
on several districts of the
Kashkadarya region after the
Qoshtepa canal becomes operational,
especially regarding the supply of
irrigation water to agricultural lands
and ensuring high yields from
cultivated areas.

It also explores the negative
changes in the lower reaches of the
Amu Darya river basin due to the
influence of the Qoshtepa canal,
including environmental impacts,
reduction in water availability, soil
salinization, threats to wildlife and
ecosystems, and the emergence of
new diseases caused by airborne salts
and biochemical substances mixing

into the atmosphere. These changes
pose significant risks to human health
and a healthy lifestyle.

Keywords: River,  water
reservoirs, region, transboundary
water use, agriculture, canals, Amu
Darya river basin, and water usage
limits (restrictions).

Annotasiya: Magqolada
Avg'onistonda Tolibon hukumati
tomonidan qurilayotgan “Qo’shtepa”

kanalining Markaziy Osiyo
davlatlariga salbiy ta’sirlar va
O’zbekiston Respublikasining
Qashqadaryo viloyoyatidagi  suv

tanqisligi va unga qarshi kurash
yo'nalishlari.

Abstarct: Qo’shtepa kanali
ishga tushgandan keyin,
Qashagadaryo viloyatining bir nechta
tumanlariga salbiy ta’sirini ko’rib
chiqish hamda sug’oriladigan qishloq
xo’jaligi  yerlarini suv  bilan
taminlashni tashkil qilish, ekin
maydonlaridan  keng  miqdorda
maxsulotlarni olish. Amudaryo suv
havzasining Qo’shtepa kanali ta’sirida
quyi oqim hududlaridagi salbiy
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o’zgarishlarni ko’rish. Masalan; atrof
muhidga ta’siri, suv taminotining
kamayish ko’lami, yerlarni sho’rlanib
ketish oqibatida yovoyi tabiyat va
hayvonlarga ta’siri hamda shamaol
orqgali ko’tariladigan tuzlar va boshqa
biokimyoviy = moddalarni havoga
aralashib yangi turdagi kasaliklarni
insonlarning  soglom  turmush
tariziga va sog’lig’iga ta’siri.

Tayanch iboralar: Daryo, suv
omborlari, mintaqa, transchegara
suvdan foydalanish, qgishloq xo’jaligi,
kanallar, Amudaryo suv havzasi va
limit (cheklovlar).

Introduction

It is well known that one of the
most pressing issues of today is water
scarcity. The steady and rapid
increase in population growth each
year leads to a corresponding rise in
the demand for clean drinking water.
This directly highlights the growing
dependency on quality water
resources. One of the most alarming
indicators is the sharp rise in
temperature, often referred to as an
“anomalous” heat wave, which is
increasingly affecting the countries of
Central Asia.

For instance, in the summer
season, the average temperatures
measured in degrees Celsius in
Uzbekistan reach alarming levels:
38—41°C in the eastern regions
(Fergana, Tashkent, Andijan, and
Namangan), 42—45°C in the southern
regions (Kashkadarya, Surkhandarya,
and Bukhara), 40—42°C in the
northern regions (Syrdarya, Jizzakh,
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Samarkand, and Navoi), and 40—
43°C in the western regions (Khorezm
and the Republic of Karakalpakstan).
It is becoming increasingly evident
that these extreme temperatures are
turning into a regular climatic norm,
which is a cause for serious concern.
Additionally, in winter, the reduction
in the number of snowy days and the
decrease in Snow reserves
accumulating in the mountains pose
serious challenges for the water
supply in the following agricultural
seasons.

Due to its mnatural and
geographical location, the Republic of
Uzbekistan is located about 400
kilometers away from the nearest sea.
As a result, the country relies almost
entirely on its water reservoirs and the
two main transboundary rivers of
Central Asia — the Amu Darya and the
Syr Darya — for irrigation during both
the first and second crop-growing
periods. While many may suggest
using reservoirs as a solution, it must
be noted that these reservoirs are
primarily filled by winter
precipitation. The decreasing amount
of annual snowfall is leading to
insufficient water reserves, which
may not even be enough to irrigate the
first crop properly. Another factor
contributing to the problem is the
irrational use of water resources or
inefficiencies in irrigation systems.
Although efforts are being made to
mitigate and prevent future problems,
these measures are often limited.
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Figure 1.

Despite all these challenges, a
new and serious issue has emerged in
recent years: the construction of the
"Qoshtepa" canal. In March 2022, the
Taliban government of Afghanistan
launched the long-planned
construction of a massive irrigation
canal in the Balkh province — a
project that has been a long-standing
aspiration. The canal is a major
hydrotechnical structure expected to

span approximately 285 km in length,
100 meters in width, and 8.5 to 9
meters in depth. The project is
estimated to cost around $700 million
USD. The construction is planned in
three phases. According to statistics at
the end of 2024, about 80% of the
second phase of the project had
already been completed. It is
projected that the canal will be fully
operational by 2028.

Figure 2. Visual Launch of the Qoshtepa Canal

According to international
experts, it is now practically
impossible to halt the construction of
the Qoshtepa Canal. One of the most
alarming aspects of the project,
however, lies in the lack of sufficient
resources for proper construction. For
instance, the insufficient use of
concrete compared to the required

standards, or miscalculations in
geodetic work such as slope angles,
elevations, and depressions, may lead
to a much higher-than-expected water
loss from the Amu Darya due to
inefficiencies in the canal's structure.
It has been stated that hundreds of
thousands of liters of water may seep
into the ground, leading to soil
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salinization. In some regions, this
could result in ecological disasters,
affecting climate conditions and
severely disrupting living
infrastructures for all forms of life.
Therefore, to minimize such negative
impacts, it is necessary to urge the

i Y
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Taliban government to employ
modern technologies and electronic
devices during the canal's
construction and to ensure that the
project meets international standards
and technical requirements.

I 4
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J

Figure 3. Amu Darya River Flow Map

At present, there is no formal
agreement or treaty between
Afghanistan and Uzbekistan
regarding the rational use of Amu
Darya water. As a result, there are no
clear parameters defining how
Afghanistan can utilize the river until
the canal is completed. Furthermore,
there has been no transparency
concerning the extent to which
Afghanistan’s current or future use of
the Amu Darya affects Uzbekistan’s
share of the water. Nevertheless,
available statements suggest that,
once completed, the Qoshtepa Canal
could divert approximately 40% of the
Amu Darya’s flow. This estimate
assumes that the lower part of the
canal will be constructed using
impermeable concrete, thus
minimizing  leakage. However,
statistical projections that take into
account  seepage and  other
contributing factors estimate that the
actual water loss from the Amu Darya
could reach 50—55%.

Currently, the only existing
reference for regulating
transboundary water use is the 1946
Kabul Agreement, which does not
clearly specify how water from the
Amu Darya should be allocated
among riparian states. Given that this
agreement no longer reflects present-
day realities, it does not adequately
safeguard Uzbekistan’s long-term
water interests. Historically, Central
Asian countries have managed shared
water use based on the 1992 Almaty
Agreement, signed by Kyrgyzstan,
Tajikistan, = Turkmenistan,  and
Uzbekistan. Additionally, the 1992
United Nations Convention on the
Protection and Use of Transboundary
Watercourses and International
Lakes also serves as a framework for
cooperation in the region.

However, the Taliban
government is not internationally
recognized as a legitimate state, and it
has neither established formal ties
with relevant international
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organizations nor acceded to the
above agreements. This means there
is currently no legal or diplomatic
mechanism to control or regulate
Afghanistan’s use of Amu Darya
water, giving the Taliban unrestricted
access to divert the river's flow. Such
unilateral use poses a significant
threat to regional stability and could
escalate tensions among Central
Asian countries.

Impact of the Qoshtepa Canal on
Uzbekistan. Uzbekistan is heavily
reliant on water inflows from
neighboring countries. It has been
repeatedly stated that around 80% of
Uzbekistan’s total annual water
consumption comes from external
sources — primarily from the Amu
Darya and Syr Darya river basins.
Moreover, approximately 90% of this
water is used for agriculture and
irrigation purposes. Some projections
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indicate that, after the Qoshtepa
Canal becomes operational, the
surface water levels of the Amu Darya
could decrease by 18.9% by 2028 and
up to 29.4% by 2030.

Other researchers estimate that
within 4-5 years of the canal’s
operation, the volume of water
extracted from the Amu Darya by
Turkmenistan and Uzbekistan could
drop from 80% to 60-65%. It is
important to emphasize that five
regions of Uzbekistan currently
depend on the Amu Darya for water:
Surkhandarya, Kashkadarya,
Bukhara, Khorezm, The Republic of
Karakalpakstan. The construction
and eventual launch of the Qoshtepa
Canal thus represent a significant risk
to Uzbekistan’s national water
security, agriculture, and ecological
stability.

S —
Qashqadaryo S

Surxondaryo
{

Figure 4. The Amu Darya River as the Main Source of Water Supply for
Uzbekistan.

Economically assessing the
situation, the share of agriculture in
Uzbekistan’s GDP has been steadily
decreasing in recent years. Between
2020 and 2024, this indicator
dropped from 24.1% to 19.2%.
However, water scarcity and
disruptions in the agricultural food
supply chain hinder sufficient food

production, which in turn leads to
sharp increases in agricultural
product prices. Subsequently, this
negatively impacts economic stability
in other sectors. For example, it
results in higher costs for housing,
automobiles, travel, healthcare,
education investments, and various
service  organizations. Due to
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declining productivity, demand for
primary products such as rice, wheat,
and water-intensive cotton raw
materials has increased. This suggests
a looming intensification of problems
in the textile industry, which in turn
signals reduced demand in other
economic and social zones. In 2023,
the estimated annual loss due to water
shortages in Uzbekistan reached
approximately 5 billion USD.
According to World Bank statistics,
this situation could reduce
agricultural output by up to 30%.
Over the past 30 years, the average
temperature in Central Asia has risen
by about 1.5°C, which means that the
current increase in temperature is
roughly twice the global average rise.
This has led to the worsening of
ecological problems in the region.
Focus on Kashkadarya Region’s
Water Challenges Following the
Completion of the Qoshtepa Canal
Now, turning to the impact of the
Qoshtepa Canal on one of
Uzbekistan’s five affected regions,
Kashkadarya province: Kashkadarya
is among the leading agricultural
producers in Uzbekistan. It consists of
14 districts and 2 cities. Kashkadarya
Province is located in the southwest of
Uzbekistan, within the Kashkadarya
basin, on the western edge of the
Pamir-Alay mountain system. It lies
between the Amu Darya and
Zarafshan rivers, and between the
Hisor and Zarafshan mountain
ranges. The province borders Bukhara
region to the northwest,
Surkhandarya region to the southeast,
Turkmenistan to the southwest and
west, Tajikistan to the east, and
Samarkand region to the northeast.
The province covers an area of
approximately 28,500 square
kilometers and has a population of
3,594,000 people (ranking third
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nationally as of 2024). The current
governor (hokim) is Murotjon
Azimov, appointed on November 18,
2021.

Administrative divisions include
14 districts (Dehqgonobod, Kasbi,
Kitob, Koson, Kokdala, Mirishkor,
Muborak, Nishon, Qamashi, Qarshi,
Yakkabog, Guzar, Shahrisabz, and
Chiroqchi), 12 cities (Beshkent, Kitob,
Koson, Muborak, Tallimarjon,
Chiroqchi, Shahrisabz, Yakkabog,
Yangi Nishon, Qamashi, Qarshi, and
Guzar), 4 towns (Yangi Mirishkor,
Dehqgonobod, Miroqi, Eski Yakkabog,
Pomuq), 147 village councils, and
1,064 villages (as of 2005).

Water Supply for Agriculture in
Nishon, Qarshi, Koson, and Mirishkor
Districts of Kashkadarya Region. The
districts of Nishon, Qarshi, Koson,
and Mirishkor in Kashkadarya region
receive irrigation water from the
Qarshi Main Canal for agricultural
purposes. The water supply for the
Qarshi Main Canal comes from the
Amu Darya basin through 13 water
pumps located in Turkmenistan,
which transfer water to the
Talimarjon Reservoir. The
accumulated water in this reservoir is
then used to irrigate the crops of the
four aforementioned districts during
the first and second growing seasons.

Here, we analyze the current
situation and future outlook for the
agricultural lands and irrigated areas
of Nishon district. Nishon district is
one of the districts of Kashkadarya
region, established on March 6, 1975.
It borders Turkmenistan to the south,
Qarshi district to the north, Guzar
district to the east, and Kasbi district
to the west. The district covers an area
of 2,100 square kilometers and has a
population of approximately 159,200
people (as of 2022).
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Nishon district includes 2 cities
(Talimarjon and Yangi Nishon), 1
town (Nuriston), and 10 village

councils (Balkhiyak, Nishon, Navruz,
Pakhtazor,

Aydin, Okoltin,
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Qirgkuloch, Shirinobod, Abdulla
Qodiriy, and Orzu Bostoni). The
administrative center is the city of
Yangi Nishon.
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Figure 5. Impact of the Qoshtepa Canal on Nishon District’s Agriculture

After the commissioning of the
Qoshtepa Canal, the loss of
approximately 40% of the Amu
Darya’s water will have a serious
impact on Nishon district. Currently,
the irrigation potential for
agricultural ~ products—specifically
water supply for the first and second
crops—is expected to decrease
significantly. Water supply for the
first crop could drop by up to 30%,
while the irrigation potential for the

second crop may fall by more than
50%. This indicates that the areas
allocated for cotton and grain
cultivation could shrink by 30-35%.
Additionally, the possibility of
growing second crops such as
vegetables like carrots, potatoes, and
other types of products will be lost.
Currently, the annual crop areas in
Nishon district are distributed as
follows (map of the irrigation system
in Nishon district is available).

From which the location of agricultural crps
From that Careal From that
total crops
Number | name of lti d
of land user cullivate 3
. a area technical
subjects | entities crops = - P
£ S |3
=
S = |2
a o 7 8 9 10 | 11 12 13.0 14
1 A.Qodiriy 2836.88 2084.43 | 2084.43 251.42 251.42
Ogqoltin 3814.96 1296.41 1296.41 1542.15 | 1542.15
3 U.Yusupov 2669.15 759.67 759.67 961.27 961.27
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4 Dustlik 4325.63 1762.41 1762.41 1837.81 | 1837.81
5 Paxtaobod 1949.38 719.98 719.98 903.11 903.11
6 Begimqulov 2033.99 1215.37 1215.37 1348.83 | 1348.83
7 Ibn Sino 2691.61 824.45 824.45 1378.75 | 1378.75
8 Turkmaniston | 3509.46 1272.46 1272.46 775.66 775.65
9 Guliston 3541.31 1138.04 1138.04 1804.03 | 1804.03
10 Samarqand 2422.76 733.25 733.25 662.60 | 662.60
11 Uch mulla 1537.22 490.51 490.51 472.97 | 472.97
12 Nishon X 6328.53 488.30 488.30 797.62 | 797.62
13 Oydin 2491.01 1629.42 1629.42 280.56 | 280.56
14 Shirinobod 1500.99 716.19 716.19 397.74 | 397.74
15 Navbaxor 1050.84 218.091 218.01 308.83 | 308.83
16 Xamza 2854.15 858.09 858.09 1158.06 | 1158.06
17 Mexnatobot 1553.93 245.53 245.53 526.01 526.01
18 N.Kelajak 2708.21 776.57 776.57 942.59 | 942.59

Dti(s)tt;ild 50,720 17,230 17,230 16,350 | 16,350

Figure 6. Map of the irrigation system in Nishan district.

Recommendations for
Addressing Water Challenges in
Agriculture Following the Qoshtepa
Canal Construction. The agricultural
lands and second crop production
areas mentioned above require
significant water resources to achieve
high yields and profitable food

production. After the construction of
the Qoshtepa Canal, it will be
necessary to reduce the cultivation of
water-intensive crops as much as
possible or to replace them with other
more water-efficient varieties. If the
water level and reserves sharply
decline, it will be essential to renovate
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and reconstruct hydro-irrigation
facilities. Addressing the financial
burden of such projects will require
collaboration with foreign investors,
international banks, and globally
influential organizations to combat or
mitigate these challenges. There is a
risk that Nishon district alone may
lose up to 50% of its agricultural
production within the next five years.
We recommend that Central Asian
countries unite to renegotiate water
usage agreements to ensure efficient
and equitable utilization of the Amu
Darya basin resources. Afghanistan,
Uzbekistan, Tajikistan, and
Turkmenistan should repeatedly
review and update agreements on
water use limits and regulations that
benefit all parties fairly. Due to the
ecological impacts resulting from the

0 Naeaad
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IQLIM O‘ZGARISHI SHAROITIDA SUV RESURSLARIDAN
FOYDALANISH XUSUSIDA
(Qashqadaryo havzasi misolida)
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Sattorov Quuvondiq - Qarshi Davlat Universiteti magistranti

AHHOTanuA. MakoJia
Kamkamapée XaB3acujaru CYB
pecypciiapuiaH doiimamanuin
JKapaeéHua UKJIUM y3rapuIu
HaTW)KACHU/la 103ara KeJlaéTrad aipum
MyaMMOJIADHH XpcoOra oJIraH XoJijia

TallépJIaHTaH. Kypyk UKJIUM
MIAPOUTH/IA  JKOWJIAITaH  yIIOy
XaB3aja KaxaTYUJINK Tydaau
Japéiap CyB peXHMHTra cajoui
TABCUP KypcaTyBUYU aipum

MyamMMoJiap 0a€H STUJITaH.

Kaaur cysaap. Ukimum
y3rapuiiy, pexajalTUPHIIL, XaB3a,
Jap€, YNKUH/IU CyBJIap, CAaHOaT,
KOMMYHaJI, CyB pecypcjiapu.

AHHOTANIMA. CraTpsa
MOATOTOBJIEHA C YYETOM HEKOTOPBIX
pobsieM, BO3HUKAIOIUX B
pes3yJsibTaTe HUCHOJIb30BAHUSA BOHBIX
pecypcoB bOacceiina Kamikamapeu B

YCJIOBUSIX U3MEHEeHHus KiuMara. B
bacceline, PacCIoI0KEHHOM B
3aCyIJINBON MECTHOCTH, U3JIaraloTcs
HEKOTOpbIE ITPOOJIEMBI, CBA3aHHBIE C

HeraTUBHBIM  BO3JEHCTBHEM  Ha
BOJAHBI PEXUM pPeEK, BBI3BAHHBIM
3aCyXOH.

KiaroueBbie cJI0Ba.
U3MEHeHne KJIMMara,
IUIaHWpOBaHUe,  OacceliH,  peka,

CTOYHBIE BOJIbI, IIPOMBIIIJIEHHEIE,
KOMMYHaJIbHbIE, CTOYHBIE  BOJIBI,
BOJTHBIE PECYPCHI.

Annotation. The article is
prepared on the basis of some
problems arising from the use of
Water Resources of the Kashkadarya
Basin in climate change conditions. In
a basin located in the Arid region,
some of the problems associated with
the negative impact of rivers on the
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water regime are described as a result
of drought.

Keywords. climate change,
planning, basin, river, wastewater,
Industrial, municipal, wastewater,
water resources

Kirish. Global iglim o “zgarishi

sharoitida landshaftlardan
foydalanishda qator geoekologik
muammolar  yuzaga  kelmoqda.
Aynigsa, chollanish,
agroekotizimlarda tuproq
degradatsiyasi  jarayonlari  bilan

bog'lig muammolarni tahlil qilish,
suv resurslaridan oqgilona foydalanish
va muhofaza qilishni ilmiy jihatdan
asoslash muhim ahamiyatga ega. Har
ganday daryo havzasida suv
resurslaridan foydalanishni
rejalashtirish, odatda, havzadagi
barcha suv resurslarining jami oqim
miqdorini aniq baholash asosida
amalga oshirishni taqozo etadi.
Buning uchun esa, ma lumotlar
asosida havzada hosil bo‘lgan oqim
miqdori rejimini o‘rganish hamda
sarflanayotgan =~ umumiy  o‘qim
miqdorini aniq tahlil gilish muhim
ahamiyat kasb etadi. Suv resurlaridan
samarali foydalanish mamlakatimiz
igtisodiyoti barcha tarmoglarining
barqaror rivojlanishida asosiy o ‘ringa
egadir. Aynigsa, hozirgi iglim
o‘zgarishi sharoitida arid mintagada
joylashgan Qashqgadaryo havzasi suv
resurslaridan oqilona foydalanishni
reja asosida olib borish eng muhim
dolzarb masalalardan sanaladi.
Asosiy qism. Arid xususiyatga
ega Qashqgadaryo viloyati
mamlakatimizning qulay tabiiy-
igtisodiy geografik o 'ringa ega
hududlaridan  biri  hisoblanadi.
Qashqadaryo  viloyatida  barcha
xo%jalik tarmoqlarini tashkil etishning
asosi suv resurslari bo’'lib, u
insonning barcha xof%alik, ijtimoiy —
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madaniy va turmush faoliyatiga katta
ta’sir ko‘rsatadi.

Mamlakatimizning janubiy
sarhadlarida joylashgan Qashqadaryo
viloyatida aholi sonining ortib
borishi, shaxarlarning kengayishi,
ko plab zamonaviy texnologiyalarga
asoslangan sanoat Kkorxonalarining
ishga tushirilishi, sug oriladigan
yerlar ~ maydonining  kengayishi
viloyatda yildan — yilga suvga bo “lgan
ehtiyojni oshishiga sabab bo "Imoqda.

Qashgadaryo havzasining
gidrografik tarmogqlari bir qancha
olimlar tomonidan o‘rganilgan bo‘lib,

mazkur sohadagi dastlabki
tadqiqotlar V.L.Shuls,
R.Mashrapovlar tomonidan amalga
oshirilgan bo‘lsa, keyinchalik
D.Y.Yusupova, V.YE.Chub,
Y.N.Ivanovlar tomonidan davom

ettirilgan [3; C.133.]. Keyinchalik
Qashqadaryo  havzasi  daryolari
bo'yicha G'. Yunusov, B.Sattarov,
B.Raximov va boshqa yosh olimlar

tomonidan tadqiqotlar olib
borilmoqda.
Qashqadaryo viloyati tabiiy

geografik jihatdan mamlakatimizning
tekislik, tog® va tog oldi zonasida
joylashganligi hududning ijtimoiy
iqtisodiy  rivojlanishida  ko‘plab
imkoniyatlarni yaratadi hamda shu
asosda o'ziga Xos gidrologik
sharoitini shakllantirgan.
Qashqadaryo  havzasining tabiiy
suvlari: buloq, daryo, soy, ko‘l, yer osti
suvlari shakllanishidagi geografik
orin, relyef, iglim omillari asosiy
0 ringa ega. Qashqgadaryo
havzasidagi gidrologik sharoit
hududning orografik va iqlimiy
sharoitlari bilan uzviy bogliqdir.
Zero, shu asosda olib boriladigan
gidrologik  tadqiqotlar  natijalari
asosida aholi, igtisodiyot tarmogqlari,
qishloq xoYjalikning barcha
tarmoqlarini  suv  resurslaridan
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foydalanish faoliyatini bashorat qilish
va rejalashtirish  imkoniyatlari
yaratiladi.

Qashqadaryo havzasining suv
resurslari asosan tog'li hududlardan
boshlanadigan Qashqgadaryo, Ogsuv,
Tanxozdaryo, Jinnidaryo,
Yakkabog daryo, Turnabuloq,
Langardaryo, Katta Ura, Kichik Ura
daryolari, soylari hamda buloq suvlari
va Hisor tog'larining suvayirg ich
gismida joylashgan bir nechta
muzliklardan iborat. Ammo, havza
gidrografik to "rining ko "pchiligi bosh
daryolar va ularning irmoqlaridan suv
oladi va suv omborlarga, irrigatsiya
kanallariga, ariglarga tagsimlanadi.
Havza daryolaridan eng asosiysi
bo'lgan Qashqadaryo daryosi suvi
sanoat, maishiy xizmat, Qarshi
cho’lini o zlashtirilgan yerlarini va
boshqa ekin maydonlarini
sug orishga hamda aholi ehtiyoji
uchun sarflanadi.

Ma'lumki, keyingi yillardagi iglim
o zgarishi butun dunyoda
kuzatilayotgan davrda Qashqadryo
viloyatida ham suv taqchilligini
yanada  keskinlashtirdi. = Aynigsa
keyingi o'n yilliklarda (2011- 2024)
qurg'oqchilikning davomiyligi va
davriyligi ko “payishi qator
muammolarga olib kelgani kabi, aholi
va iqtisodiyot tarmogqlarining suv
resurslariga ~ bo’'lgan  ehtiyojini
gondirishda jiddiy qiyinchiliklarni
keltirib  chigarishi ~ mumkinligini
ko ‘rsatmoqda [4; C.441-446].
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Qashgadaryo viloyatida ko'p
yillik ob-havo ma lumotlari tahliliga
ko'ra, mart oyining maksimal va
minimal haroratlari quyidagi
ko rinishda: 1961-2023 - yillar
oralig'ida mart oyining 2005-yilda
mart oyida eng past harorat -9,3°C ni,
2024~ yilda mart oyida eng past
harorat -2,2°¢ C ni, maksimal
haroratlar 1961-2023 — yillar
oralig'ida mart oyining 2000-yilda
mart oyida eng yuqori harorat 36,4°C
ni, 2024- yilda mart oyida eng yuqori
harorat -30,4° C ni tashkil etdi.
Hududda keying yillarda eng ko p
yog ' in 1992-yilda 370 mm, 2018 yilda
eng kam 140 mm yog in tushgan.
Quyidagi 1-rasmda 1990-2020 yillar
daviomida  Qashqgadryo  viloyati
yog'in miqdori, mm.hisobida
keltirilgan bo’lib, keyingi yillarda
yog'in miqdorining kamayib borishi
kuzatiladi. Eng qurg'oqchil va
yomg'irli oylar o'rtasidagi
yog'ingarchilik miqdori o'rtasidagi
farq 56 mm. O'rtacha mart oyida eng
yomg'irli kunlari 8,53 kun. Eng kam
yomg'irli kunlar esa avgust oyida 0,10
kun ekanligi kuzatiladi. Tahlillar
shuni ko'rsatadiki, Qashqgadaryo
viloyatida yog‘inlar asosan oktyabr —
may oylarida yog‘ib, yog‘inlarning eng
yugori miqdori mart oyida kuzatiladi
(1-rasm).

Qashqgadryo viloyati yog'in migdori, mm.hisobida
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(1990-2020 yillar)
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1-rasm.Qashqgadryo viloyati yog "in miqdori, mm.hisobida
(1990-2020 yillar) Ma lumotlar asosida R.Usmanova tomonidan
tuzildi.
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Yuqorida Dberilgan 1-rasmdan

ko ‘rinib turibdiki, havzada
yog inning hamda qurg oqchilik
xususiyatlarining o zgaruvchanligi

daryolarining ogim miqgdorida ham
aks etadi. Ma lumotlarga ko'ra
keyingi 15 yil ichida Qashqadaryo
viloyatida keladigan suv
manbalarining  sarfini  kamayib
borayotganligini quyidagi 2- rasmdan
ko "rish mumkin. 2-grafikda berilgan
ma lumotlardan ma lumki,
manbalardan olingan suv
Amudaryo+Talimarjon s.o.dan
20727,6 mln.m3, Zarafshondan

1789,4 mln.m3 Qashqadaryodan
5051,4 mln.m3, yer osti suvlaridan
863,7 mln.m3, zovur suvidan 2173
mln.m3, Qashqadaryo viloyat
bo'yicha jami 30605,1 mln.m3 ni
tashkil etadi.

2020 vyilda jami sug orilgan
maydon — 514,1 ming gektar bo ‘lgan
holda, 2o011yilda esa sug orilgan
maydon 621,47 ming gektar bo ‘lgan.
Bu ko "rsatkichlar 2011 yilga nisbatan
sug orilgan maydon gamrovi
kamayganligini ko rish mumkin [6;
318-322 b.]..
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2-rasm. Qashqgadaryo viloyati asosiy suv manbalaridan 2011-2020
yillarda olingan suv sarft min metr kub hisobida. Ma " lumotlar
asosida R.Usmanova tomonidan tuzilgan.

Quyidagi 3-rasmda esa
Qashqgadaryo viloyatining asosiy suv
manbalaridan 2020 yillarda xo “jalik
tarmogqlarida olingan suv sarfi (mln

m kub hisobida) berilgan.
Qashqgadaryo viloyatida
o simliklarning  o'suv  davrida

manbadan olingan suv miqdori
3732,5 mln ms3ni tashkil etgan.

Shundan sug orishga olingan suv
3532,1 mln ms3ni, sanoatda suv
miqdori 200,2 min m3ni,
vegetatsiyasiz davrida esa jami suv
miqdori 1718,9 mln m3ni, sug " orishga
olingan suv 1565,1 mln ms3ni,
sanoatda suv miqdori 153,8 mln m3ni
tashkil etgan.
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2-rasm. Qashqgadaryo viloyatining asosiy suv manbalaridan 2020
yillarda xo “jalik tarmogqlarida olingan suv sarfi min m kub
hisobida. Malumotlar asosida R.Usmanova tomonidan tuzilgan.

Yuqoridagi grafikdan
ma " lumki, Zarafshon va
Qashqadaryo  havzalaridagi suv
resurslaridan  viloyatning barcha
tarmogqlarida foydalanish imkoni
yo"q. Zero, Zarafshon suv havzasidan
fagat sug orishda, Qashgadaryo
havzalaridan esa sug orishga,
kommunal va sanoat

tarmogqlaridagina foylanish imkoni
bor. Ammo Amudaryo- Talimarjon
suv ombori suv manbalaridan viloyat
xo0 jaligining barcha tarmogqlarida
foydalaniladi [5;120-122 b].
Qashqadaryo havzasi quyi
gismidagi Qarshi gidropostining ko‘p
yillik (O‘zgidromet, 1938-2014 yy.)
ma’lumotlariga asosan, vegetatsiya
bolmagan davrda oqimning hajmi
200 mln.m3 ga teng [1; 95-96 b].
Bundan tashqari tadqiqotchilardan
Sattorov B.(2022) takidlashicha,
Hisorak gidropostida 1984 yildan
boshlab Hisorak suv omboriga
quyiladigan suv sarflari o‘lchanadi.
Olingan ma " lumotlar asosida
Oqdaryoning yuqori Hisorak
gidropostida tabiiy rejimdagi suv
sarflarining ko‘payishi, quyi
Hazarnovda esa kamayishi

aniqlangan. Xazarnov gidropostida,
1928-2020 yillar oralig‘ida, o‘rtacha
yillik suv sarflarining kamayishi
kuzatilagan bo'lib, uning miqdori -
0,0122 ni tashkil etadi. Oqdaryo q.
Hazarnov (1928-1984 yy) va Oqdaryo
- q. Hisorak (1984-2020 yy)
gidropostlarida ham tabiiy gidrologik
rejimda Oqdaryoning yoz oylaridagi
(Wvi.ix) ogim miqdori kamayib
borayotganligi kuzatilgan [2;464-467
b.].

Qashqadaryo havzasida qor-
muzlik suvlaridan to‘yinuvchi
daryolari tabiiy yoz oylaridagi oqim
miqdori yig‘indisi (Wvirx) yildan-
yilga kamayib borayotganligi Hisor
tog laridagi qor-muzlik suvlarining
miqdori bilan bog'liq. Zero, dunyo
miqyosida iglim o zgarishlari
sharoitida  yog'in  miqdorining
kamayib borishidan dalolat beradi.

Qashqadaryo viloyatining
qishloq x0 jaligi yerlarining
meliorativ.  holati  yomonlashib
borayotganligi, maishiy ishlab
chigarish va sanoat korxonalari
tarmoqlaridan chiqayotgan iflos-
oqova suvlar miqdorining ortib
borishi natijasida suv resurslaridan
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foydalanishda gator muammolar
yuzaga keldi. Jumladan,
sug oriladigan yerlarning holatini
yaxshilash magsadida zovur — drenaj
suvlari ~ miqdorining  ko‘payishi
natijasida  ularning daryo va
kanallarga oqizilishidan tabiiy suv
havzalari suvining sifati buzilib,
ifloslanib borayotganligi
kuzatilmoqda.

Tog'li hududlardan keladigan
yerusti suvlarining sifati asosan
goniqgarli bo’lib, daryolar tekislikka
chiggach gidrologik tartibi xo “jalik
faoliyati natijasida o'zgarib boradi.

Qashqgadaryo suvining sifati
boshlanishidan quyi gismiga tomon
yomonlashib boradi. Daryo
suvlarining  ifloslanishi oqibatida

suvning tabiiy holati buzilib atrof-
mubhitga salbiy ta’sir ko‘rsatmoqda.
Xulosa. Qashqgadaryo havzasi
daryolari suv resurslaridan samarali
foydalanishni tashkil etishda, havzada
shakllanadigan suv resurslari aholi,
ishlab chiqarish va qishloq xo “jaligi
va boshqa tarmoglarni suv bilan
to'lig ta 'minlay olishini nazoratga
olish lozim. Suv resurslarini sifatini
muhofaza qilish uchun sanoatda
suvdan foydalanishning aylanma
tizimiga o'tish va tozalash usullari
hamda qurilmalarini zamonaviy
texnologiyalar asosida
takomillashtirib borish hamda oqava
suvlardan ikkilamchi foydalanishni
tashkil etish, suv resurslaridan
samarali foydalanishni ta minlaydi.
Qashqadaryo havzasi daryo suv
sifatining buzilishi, suvini sanitariya-
gigiyenik va ekologik holatiga salbiy
ta’sir qilayotgan omillarni bartaraf
etishni talab qiladi. Ushbu
tadbirlarni amalga oshirish tufayli
havza suv - yer resurslarini, tabiati
muvozanatini saqlash va muhofaza
qilish, aynigsa, aholi salomatligini
yaxshilash imkonini beradi.
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QASHQADARYO VILOYATIDA UMUMIY O‘RTA TA’LIM
MUASSASALARI INFRATUZILMASINI TAKOMILLASHTIRISHNING
ASOSIY YO‘NALISHLARI
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Annotatsiya. Mazkur
maqolada  Qashqadaryo viloyati
hududida umumiy ofrta talim
muassasalari infratuzilmasini
rivojlantirish va
takomillashtirishning iqtisodiy

geografik asoslari tahlil qilinadi.
Tadqgiqotda viloyatning tabiiy
geografik  sharoitlari,  aholining
joylashuvi, demografik jarayonlar
hamda ijtimoiy-iqtisodiy = omillar
talim infratuzilmasining hududiy
tashkil topishiga ta’sir etuvchi muhim
omillar sifatida o‘rganilgan.
Shuningdek, ta’lim muassasalarining
moddiy-texnik bazasini
modernizatsiya qilish, yangi o‘quv
binolarini qurish, axborot-
kommunikatsiya  texnologiyalarini
keng joriy etish hamda ta’lim sifatini
oshirishga qaratilgan islohotlar tahlil
qilingan. Muallif tomonidan
Qashqadaryo viloyati tumanlari
kesimida mavjud infratuzilma holati
baholanib, ularni hududiy
rejalashtirish va
optimallashtirishning ustuvor
yo‘nalishlari ishlab chiqilgan.
Tadqiqot natijalari ta’lim tizimini
hududiy rivojlantirish  siyosatini
takomillashtirish, maktab
tarmog‘ining mutanosib joylashuvini
ta’minlash va ijtimoiy infratuzilmani
barqaror rivojlantirish uchun ilmiy
asos bo‘lib xizmat qiladi.

Kalit so‘zlar: Umumiy o‘rta
ta’lim muassasalarti, ta’lim
infratuzilmasi, hududiy rivojlanish,

igtisodiy geografik omillar,
demografik jarayonlar, ijtimoiy
infratuzilma, modernizatsiya,

rejalashtirish, optimallashtirish.
Abstract. This article
analyzes  the  economic  and
geographical foundations of the
development and improvement of the
infrastructure of general secondary
educational institutions in the
Kashkadarya region. The study
examines the natural geographical
conditions of the region, the location
of the population, demographic
processes, and  socio-economic

factors as important  factors
influencing the territorial
organization of educational

infrastructure. It also analyzes
reforms aimed at modernizing the
material and technical base of

educational institutions,
constructing new educational
buildings, widely introducing

information and communication
technologies, and improving the
quality of education. The author
assessed the state of the existing
infrastructure in the districts of the
Kashkadarya region and developed
priority areas for their territorial
planning and optimization. The
results of the study serve as a
scientific basis for improving the
policy of territorial development of
the education system, ensuring the
balanced location of the school



network, and sustainable
development of social infrastructure.
Keywords: General

secondary educational institutions,
educational infrastructure, regional
development, economic geographical
factors, demographic processes,
social infrastructure, modernization,
planning, optimization.
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Kirish. Bugungi kunda jahon
miqyosida ta’lim infratuzilmasining
igtisodiy geografik asoslarini
takomillashtirish barqaror hududiy
rivojlanish strategiyalarining muhim
yo‘nalishiga aylangan. Aholining
joylashuvi, iqtisodiy markazlarning
shakllanishi, transport-
kommunikatsiya tizimining rivoji
hamda  hududlarning  ijtimoiy-
igtisodiy salohiyati ta’lim
tarmog‘ining hududiy tashkil
topishida hal qiluvchi omil bo‘lib
bormoqda. Rivojlangan davlatlarda
umumiy o‘rta ta’lim muassasalari
infratuzilmasini rejalashtirishda
geografik omillar — aholi zichligi,
migratsion jarayonlar, shahar va
qishloq joylar nisbatining o‘zgarishi,
iqtisodiy faol zonalar ta’siri — chuqur
tahlil qgilinadi. Jahon amaliyoti shuni
ko‘rsatadiki, ta’lim infratuzilmasining
hududiy mutanosibligi nafaqat ta’lim

sifatini, balki mehnat bozori,
urbanizatsiya va ijtimoiy
barqgarorlikning iqtisodiy
geografiyasini ham belgilaydi.
O‘zbekiston Respublikasida
songgi yillarda ta’lim tizimini
hududiy rivojlanish siyosati bilan
uyg‘unlashtirish, ya’'ni ta’lim
infratuzilmasining iqtisodiy

geografik asoslarini ilmiy tahlil etish
va rejalashtirish masalalari alohida
e’tiborda turibdi [1, 2]. Mamlakatning
barcha hududlarida yangi o‘quv
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maskanlari barpo etish, mavjudlarini
rekonstruksiya qilish, demografik
o‘sish sur’atlariga mos ravishda
maktab  tarmog‘ini  kengaytirish
hamda o‘quvchilar uchun teng ta’lim
sharoitlarini yaratish yo‘lida
kompleks dasturlar amalga
oshirilmogda [5, 10]. “Tallim
to‘grisida”gi Qonun, “O‘zbekiston —
2030”7 strategiyasi hamda Prezident
qgarorlarida ta’lim infratuzilmasini
hududiy rivojlanish bilan uzviy
bog‘lash, joy tanlashda iqtisodiy-

geografik omillarni — aholi soni,
ijtimoiy-iqtisodiy faollik, transport
qulayligi va infratuzilma

tarmogqlarining rivojlanish darajasini
- hisobga olish zarurligi
ta’kidlanmoqda [3]. Shunday ekan,
ta’lim tizimini hududiy rivojlanish
kontekstida tahlil qilish O‘zbekiston
uchun ilmiy va amaliy jihatdan
nihoyatda dolzarb masaladir.
Qashqadaryo viloyati o‘zining
murakkab tabiiy geografik tuzilishi,
aholining notekis joylashuvi va
iqtisodiy  zonalarning farqlanishi
bilan  ta’lim  infratuzilmasining
iqtisodiy-geografik rivojlanishini
o‘rganishda o‘ziga xos hududiy model
sifatida  ahamiyat kasb etadi.
Viloyatning tog‘li va adir tumanlarida
joylashgan aholi punktlari bilan

tekislik hududlaridagi sanoat
markazlari  o‘rtasidagi  transport
masofalari, kommunikatsion

imkoniyatlar va demografik yuklama
ko‘rsatkichlari  o‘rtasida  sezilarli
tafovut mavjud. Bu holat umumiy
o‘rta ta’lim muassasalarining hududiy
rejalashtirilishi va o‘quvchilar
sig‘imining yetarliligiga bevosita ta’sir
ko‘rsatmoqda. Ayrim tumanlarda
igtisodiy faol aholi sonining ortib
borishi, ishlab chigarish
markazlarining kengayishi va
migratsion oqimlarning o‘zgarishi
natijasida yangi maktablarga ehtiyoj
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ortib bormoqda. Shu bois
Qashqadaryo viloyatida umumiy o‘rta
ta’lim muassasalari infratuzilmasini
takomillashtirishda iqtisodiy
geografik yondashuvni qo‘llash -
ya’ni ta’lim tarmog‘ini hududning
iqtisodiy salohiyati, transport tizimi
va demografik jarayonlari bilan
uyg‘un rivojlantirish — bugungi kunda
nihoyatda dolzarb ilmiy va amaliy

masalalardan biridir.

Muhokama. Qashqgadaryo
viloyatida umumiy ofrta ta’lim
muassasalari infratuzilmasini

takomillashtirish masalasi so‘nggi
yillarda ilmiy va amaliy jihatdan
alohida dolzarb mavzuga aylandi. Bu
yo‘nalishda ayrim ilmiy tadqiqotlar
amalga oshirilgan bo‘lsa-da, ularning
aksariyati ta’lim tizimining sifatini

oshirish, pedagogik jarayonni
takomillashtirish ~ yoki  ijtimoiy
infratuzilmaning umumiy

rivojlanishiga bag‘ishlangan bo'lib,
igtisodiy-geografik yondashuv
asosida infratuzilmaning hududiy
tahliliga yetarli e’tibor qaratilmagan.
Mazkur tadqiqotning o‘ziga xos jihati
shundaki, unda ta’lim muassasalari
infratuzilmasining holati, rivojlanish
tendensiyalari va ularni belgilovchi
tabily, demografik hamda ijtimoiy-
igtisodiy omillar kompleks tarzda
organilgan. Shu jihatdan, ish
viloyatning ta’lim tarmog‘ini hududiy
rejalashtirishda yangi ilmiy
yondashuvni taklif etadi va mavjud
infratuzilma tizimini igtisodiy
geografiyaning asosiy tamoyillari
bilan uyg‘un holda tahlil qgiladi.

Mazkur  tadqiqot  boshqa
ishlardan farqli ravishda
Qashqgadaryo viloyati ta’lim
infratuzilmasining rivojlanishida
maktablarning suv bilan

ta’minlanishi, isitish tizimi, energetik
resurslardan foydalanish va transport
qulayligi kabi amaliy ko‘rsatkichlarni
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hududiy tahlil orgali baholaydi. Shu
asosda, viloyat tumanlarida
infratuzilma sifati va barqarorligini
aniqlovchi omillar igtisodiy geografik
modelda ifodalanib, hududlararo
tafovutlarning sabablari ilmiy asosda
izohlangan. Bu yondashuv, avvalgi
tadqiqotlarda mavjud bo‘lgan statistik
yoki umumiy ijtimoiy tahlillardan
farqli  oflaroq, aniq  hududiy
diagnostika va manzilli takliflarni
ishlab chiqish imkonini beradi.
Shuningdek, tadqiqot ta’lim
infratuzilmasini rivojlantirishni
mintaqgaviy siyosatning ajralmas
qgismi sifatida ko‘rib, uni barqaror
igtisodiy rivojlanish, mehnat
resurslarini tayyorlash va ijtimoiy
farovonlik darajasi bilan uzviy
bog‘laydi [6, 9]. Shu boisdan, ushbu
ilmiy ish nafaqat nazariy, balki amaliy
jihatdan ham O‘zbekistonning ta’lim
tizimini  hududiy  rivojlantirish
siyosatini takomillashtirishga xizmat
qiluvchi muhim ilmiy manba sifatida
ahamiyat kasb etadi.

Natijalar. Sifatli  ta’lim

jarayonini tashkil etishda
maktablarning moddiy-texnik
ta’minoti, xususan, ichimlik suvi bilan
ta’minlanishi muhim omillardan
biridir. Suv — nafaqat sanitariya-
gigiyena shartlarini, balki
o‘quvchilarning salomatligi,

maktablarning kundalik faoliyati,
hatto maktabgacha va maktabdan
keyingi  faoliyat = samaradorligini
belgilovchi  asosiy  infratuzilma
resursidir [7]. Qashqgadaryo viloyati
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umumiy o‘rta ta’lim muassasalari suv
ta’minoti bo‘yicha sezilarli hududiy
nomutanosibliklarga  ega.  Ba'zi
hududlarda maktablarning katta
gismi markazlashgan yoki quduq
asosidagi suv manbalaridan
foydalansa, ko‘pchilik tumanlarda suv
tashib  keltirilmoqda. Quyidagi
tahlilda  maktablar suv  bilan
ta’'minlanish holatiga qarab 3 ta
guruhga ajratildi: yaxshi
ta’minlangan, o‘rta darajadagi,
va yomon ta’minlangan
hududlar.

1-guruh: Suv bilan yaxshi
ta’minlangan hududlar. Bu
guruhga kiruvchi hududlarda
maktablarning katta qismi
markazlashgan yoki o0z manbali
(artezian, qazilgan quduq) suv
ta’minotiga ega. Qarshi shahri (69
ta maktabdan 61 tasi
markazlashgan), Shahrisabz
shahri (27 ta maktabdan 24
tasi), Kitob tumani
(markazlashgan - 46 ta,
artezian — 40 ta), Shahrisabz
tumani (artezian — 18 ta, tashib
keltiriladigan 13 ta) kabi
hududlarda maktablarning aksariyati
tashib Kkeltiriladigan suvga mubhtoj
emas (1-rasm). Bu holat o‘quvchilarga
gigiyenik  xavfsizlikni ta’'minlash,
ta’lim jarayonini barqaror olib borish
imkonini beradi. Ular viloyatning

nisbatan qulay infratuzilma
sharoitlariga ega hududlari
hisoblanadi.
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1-rasm. Qashqgadaryo viloyati maktablarining suv ta’minoti
(2023-2024-0‘quv yili)

2-guruh: Suv ta’minoti
ortacha darajada bo‘lgan
hududlar. Mazkur  guruhdagi
hududlarda maktablarning bir qismi
artezian quduqglari yoki boshqa
manbalar orqali suv bilan
ta’'minlangan bo‘lsa-da, sezilarli qismi
hanuz tashib keltiriladigan suvga
tayanmoqda. Yakkabog‘ (48 ta
maktabda suv tashiladi, 13 ta

artezian), Qamashi (58 ta
tashiladi, 20 ta artezian),
Ko‘kdala (83 ta tashiladi, 13 ta
artezian) tumanlarida suv

ta’minotida nomutanosiblik mavjud.
Bu hududlarda maktablar har doim
ham barqaror suv bilan
ta'minlanmagan, bu esa o‘quv
jarayoniga salbiy ta’sir ko‘rsatishi
mumkin. Tabiiy-iqlimiy sharoitlar,
relyef va yer osti suvlari chuqurligi bu

holatga  sabab  bo‘lgan  asosiy
omillardandir.

3-guruh: Suv bilan yomon
ta’minlangan hududlar. Bu

guruhga kiruvchi hududlarda
maktablarning deyarli barchasi suvni
tashib keltirishga majbur. Chiroqchi
(64 ta tashiladi), Koson (88 ta),
G‘uzor (73 ta), Muborak (29 ta),
Nishon (44 ta), Dehqonobod
(101 ta), Kasbi (57 ta), Mirishkor
(42 ta) tumanlarida markazlashgan
suv ta'minoti yoki oz manbali suv
manbalariga ega maktablar soni juda
kam. Ba’zi hollarda bu maktablar
suvni uzoq masofadan tashishga
majbur bo‘lmoqgda, bu esa sanitar
holat va ta’lim sifati uchun xavfli.
Ushbu hududlar ijtimoiy va tabiiy-
geografik jihatdan qiyin sharoitga ega
bo‘lib, ularni alohida e’tiborga olish,
davlat dasturlari asosida suv
infratuzilmasini rivojlantirish dolzarb
vazifadir.

Tahlil natijalari shuni
ko‘rsatadiki, Qashqadaryo viloyatida
maktablarning suv bilan
ta’minlanishida  katta  hududiy

nomutanosiblik mavjud. Aholi zichligi
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yuqori va o‘quvchilar soni ko‘p
bo‘lgan hududlarda ham maktablar
suvni tashib keltirishga majbur
bolmogda. Bu esa maktabdagi
sanitariya-gigiyena  sharoitlarining
talab darajasida  bo‘lmasligiga,
demak, o‘quvchilarning salomatligi va
dars sifatiga bevosita salbiy ta’sir
ko‘rsatadi. Shunday sharoitda har bir
guruhdagi tumanlar uchun mos
infratuzilma  loyihalarini  ishlab
chiqish, markazlashgan suv
ta’minotini kengaytirish va artezian
quduqglarni qurish orqali ta’lim
muassasalarining suv xavfsizligini
ta’minlash muhim strategik vazifadir.
Ta’lim muassasalarining
samarali faoliyat yuritishi ko‘plab
omillarga bogliq bo‘lib, ayniqgsa,
qgishki mavsumda maktablarning
isitish tizimi bilan ta’'minlanganlik
darajasi  o‘quvchilarning sogligf,
davomati va ta’lim sifati uchun hal
qiluvchi ahamiyatga ega.
Qashqadaryo viloyatida mavjud 1256
ta maktabning aksariyati xususiy
gozonxona orqali isitiladi. Isitish
manbalarining asosiy qismini gaz va
ko‘mir yoqilgilari tashkil etadi.
Hududlararo taqqoslov natijasida
maktablar isitish tizimi bo‘yicha 3 ta
guruhga ajratildi: balansli isitish
tizimiga ega, ko‘mirga qaram
isitish tizimi mavjud, va gaz
ta’minoti yaxshi hududlar.
1-guruh: Gaz va ko‘mirga
nisbatan balansli ega hududlar.
Bu guruhga kiruvchi hududlarda
isitish manbalari nisbatan
diversifikatsiyalashgan bo'lib,
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maktablarda gaz va ko‘mirdan birdek
foydalanilmoqda. Qarshi shahri
(32 ta gaz, 37 ta ko‘mir), Qarshi
tumani (17 ta gaz, 54 ta ko‘mir),
G‘uzor tumani (18 ta gaz, 65 ta
ko‘mir), Koson tumani (10 ta
gaz, 92 ta ko‘mir), Kasbi (5 ta
gaz, 57 ta ko‘mir) kabi tumanlarda
gaz ta’minotidagi mavjudlik isitish
tizimini qisman barqarorlashtiradi
(2-rasm). Ushbu hududlar
infratuzilma imkoniyatlari borasida
ortacha holatda turadi, ammo
mavjud  qozonxonalar  mugqobil
energiya manbalariga o‘tkazilsa,
samaradorlik oshirilishi mumkin.

2-guruh: Asosan ko‘mirga
tayanilgan isitish tizimiga ega
hududlar. Shahrisabz shahri (21 ta
ko‘mir), Shahrisabz tumani (83 ta),
Kitob (99 ta), Yakkabog‘ (103 ta),
Qamashi (98 ta), Chiroqchi (124 ta),
Ko‘kdala (98 ta), Dehqonobod (104
ta), Nishon (48 ta), Muborak (32 ta)
kabi hududlarda deyarli barcha
maktablar fagat ko‘mir yoqilg‘isiga
tayanadi. Ushbu holat ekologik,
iqtisodiy va tashkiliy jihatdan salbiy
oqibatlarga olib kelishi mumkin.
Ko‘mir yoqilg‘isining yetkazib
berilishidagi kechikishlar,
omborlashdagi muammolar, isitish
tizimining eski va samarasiz bo‘lishi
maktablarda  sovuqlik  mubhitini
yuzaga keltiradi. Bu guruhdagi
hududlar isitish tizimlarini
modernizatsiyalash va  alternativ
energiyalarga o‘tish bo‘yicha eng
dolzarb zonalardir.
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Isitish tizimi ko‘mir yoqilg‘isi asosida ishlaydigan maktablar

H Isitish tizimi gaz yoqilg‘isi asosida ishlaydigan maktablar

2-rasm. Qashqadaryo viloyati maktablari isitish tizimi
(2023-2024-yil o‘quv yili)

3-guruh: Gaz isitish tizimi
nisbatan ustun hududlar. Bu
guruhga Qarshi shahri (gazli
maktablar ulushi 46%), G‘uzor,
Qarshi va Mirishkor
tumanlarining ayrim maktablari
kiradi. Gaz yoqilg‘isi orqali isitish
qulay, ekologik xavfsiz va iqtisodiy
samaraliroq bo‘lganligi sababli, ushbu
hududlar isitish infratuzilmasining
texnik va energetik barqarorlik
darajasi nisbatan yuqori bo‘lgan
zonalardir. Ammo bu ustunlik barcha
maktablarni gamrab olmaganligi
bois, to‘liq gazlashtirish choralari
ko‘rilmasa, boshqa maktablar xavf
ostida qoladi. Gaz tizimiga ega
hududlarda esa energiya
samaradorligini oshirish va
avtomatlashtirish muhim vazifadir.

Qashqgadaryo viloyatida
umumiy o‘rta ta’lim maktablarining
isitish tizimi holati hududlar kesimida
sezilarli farqlanadi. Aksariyat
maktablar ko‘mirga tayanib isitiladi,
bu esa iqtisodiy va ekologik jihatdan
noqulaylik tug‘diradi. Faqat ayrim
hududlardagina gaz bilan isitish
imkoniyati mavjud bo‘lib, bu barqaror

isitish tizimi yaratish yo‘lida ijobiy
omildir. Mavjud holatni hisobga olib,
isitish infratuzilmasini
modernizatsiyalash, gaz ta’minotini
kengaytirish va alternativ energiya
manbalarini (quyosh, biomassa) joriy
etish bo‘yicha tumanlar bo‘yicha
manzilli chora-tadbirlar  rejasini
ishlab chiqish zarur. Bu esa nafaqat
energiya samaradorligini oshiradi,
balki o‘quvchilarning salomatligi va
ta’lim sifati uchun barqaror mubhit
yaratadi.

Xulosa. Qashqgadaryo
viloyatida umumiy ofrta ta’lim
muassasalari infratuzilmasining
iqtisodiy = geografik tahlili shuni
ko‘rsatadiki, = maktablarning suv
ta’minoti, isitish tizimi va moddiy-
texnik bazasida hududiy
nomutanosibliklar mavjud bo‘lib, ular
bevosita tabiiy geografik sharoit, aholi

zichligi, iqtisodiy faol zonalar
joylashuvi hamda transport
infratuzilmasi bilan chambarchas
bog'liqdir. Tog'li va cho’l
mintagalarda joylashgan tumanlarda
ta’lim  muassasalari  resurslarga
yetarlicha ega emasligi,
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kommunikatsion tarmogqlarning
sustligi va suv ta’minoti bilan bog‘liq
muammolar o‘quv  jarayonining
samaradorligini pasaytirmoqda.
Bunday hududlarda o‘quvchilarning
sanitariya-gigiyena sharoitlari, isitish
tizimining barqarorligi va energetik
xavfsizligi zaif bo‘lib, bu holat inson
kapitali  sifatiga  salbiy  ta’sir
ko‘rsatadi. Shu boisdan ta’lim
infratuzilmasini iqtisodiy geografik
yondashuv asosida takomillashtirish
— ya’ni har bir tuman va aholi
manzilgohining tabiiy-iqtisodiy
imkoniyatlarini, demografik
yuklamasini va hududiy transport
tarmog‘ini chuqur tahlil etgan holda
rejalashtirish zarur ilmiy va amaliy

yo‘nalish sifatida namoyon
bo‘lmoqda.

Kelgusida Qashgadaryo
viloyatining ijtimoiy-igtisodiy

salohiyatini oshirish uchun ta’lim
infratuzilmasini modernizatsiyalash
va hududiy rejalashtirishni bir butun
tizim sifatida ko‘rish muhimdir [8].
Bu jarayonda suv va energiya
ta’minoti tizimlarini
markazlashtirish,  ekologik  toza
energiya manbalaridan foydalanishni
kengaytirish, yangi maktablar
qurilishini demografik o‘sish
sur’atlariga moslashtirish, axborot-
kommunikatsiya  texnologiyalarini
joriy  etish hamda  transport
qulayligini oshirish zarur. Hududiy
infratuzilma rivojlanishi bilan
uyg‘unlashgan ta’lim tarmog‘i nafaqat
o‘quvchilarga  teng imkoniyatlar
yaratadi, balki iqtisodiy faollik,
mehnat resurslari sifati va aholi
turmush darajasining oshishiga ham
xizmat qiladi. Shunday qilib,
Qashqadaryo viloyatida umumiy o‘rta
ta’lim muassasalari infratuzilmasini
takomillashtirish  nafagat ta’lim
sohasining, balki butun mintaqaning
igtisodiy-ijtimoiy barqaror
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rivojlanishida hal giluvchi omil bo‘lib
goladi.
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SURXONDARYO HAVZASIDA ANTROPOGEN LANDSHAFTLARNING
SHAKLLANISHINI DAVRLASHTIRISH MASALALARI
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Samarqand Davlat universiteti geografiya va tabiiy resurslar kafedrasi dotsenti
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Annotatsiya. Ushbu
magolada tarixiy materiallar hamda
olib borilgan shaxsiy tadqiqotlarimiz
natijasida Surxondaryo havzasida
antropogen landshaftlarning
shakllanishini davrlashtirish
masalalari  to‘grisida ma’lumot
berilgan.  Shuningdek, tarixiy-
genetik tadqiqot usulidan
foydalanib, @ havza  antropogen
landshaftlari shakllanish davrlariga
ajratilib ularning jadvali va xaritasi
keltirilgan.

Kalit so'zlar: antropogen
landshaftlar, arxeologik
yodgorliklar, tarixiy-genetik usul,
tarixiy-arxeologik usul, davr,
arxeologik davrlashtirish, intensiv
shakllanish davri, paleogeografik
usul, sug‘oriladigan dehqonchilik.

AHHOmMauyua. B JdanHoll
cmamve HA OCHOB8e UCMOPUUECKUX
mamepuanos U pe3yabmamos
NpPoB8edEHHbIX HAMU 1UCCA1e008aHUlL
paccmampusaromes 80NPOCHL
nepuodusayuu gdopmuposarus
aHmponozeHHbvlx aavdwagmos 8
bacceiine  Cypxandapvu. Kpome

moeo, C uCno/1b308aHUeM UCMOPUKO-
2eHemuuecko20 memooa 6bl0eneHbl

amanul dopmuposarus
aHMPONO2eHHbIX aanHowagmos
bacceiina, npusedeHbl ux mabauua u
Kapma.

Karouesuvtle caoea:
aHmMponozeHHbwvle AanHowagmal,
apxeosno2uveckue namsamHuxu,
ucmopuko-zeHemuueckuilt.  memoo,
nepuoo, apxeoao2uveckas
nepuodusauus, nepuod
UHMEeHCUBHO20 dopmuposarus,
naaeozeozpaguueckuil Memod,
opowaemoe 3emnedenue.

Annotation. This article

provides information on the issues of
periodization in the formation of
anthropogenic landscapes in the
Surkhandarya basin based on
historical materials and the results of
our personal research. In addition,
using the historical-genetic research
method, the stages of the formation of
anthropogenic landscapes in the
basin have been identified, and their
table and map are presented.
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Keywords: anthropogenic
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monuments, historical-genetic
method,  historical-archaeological
method, period, archaeological
periodization, intensive formation
period, paleogeographic method,
irrigated agriculture.

O‘tgan asrning so‘nggi on
yilliklari va XXI-asrning dastlabki
davridan boshlaboq, antropogen
landshaftlar va ularning tarkibiy
gismi hisoblangan landshaft tiplarini
tadqiq etish fanimizning ulkan

vazifalaridan biriga aylandi.
Antropogen landshaftlarning
morfologik strukturasini aniqlash,
tasniflash qatori, tamoyillari,

taksonomik birliklar tizimini yaratish
muhim ahamiyatga ega va alohida
ilmiy tadqiqot ishlari olib borishni

taqozo etadigan tarmogqlardir.
Antropogen  landshaftlarni  bir-
biridan ajratish, chegaralash,
ularning ichki va o‘zaro
aloqadorliklarni, modda-energiya
almashinish mexanizmlarini

aniqglash, dinamik o‘zgarishi hamda
yangi tiplarni paydo bo‘lishida
antropogen ta’sirning qanday turlari
muhim ekanligining turli metodlarini
yaratish hamda tarixiy-genetik tahlil
asosida antropogen landshaftlarning
shakllanishini davrlashtirish uchun
zamonaviy va innovatsion metodlarni
go‘llash landshaftshunoslik fanining
dolzarb masalalaridan hisoblanadi.
Tarixiy-genetik qatorlar usuli
har ganday antropogen landshaftga
asos bo‘lib tabiiy kompleks sifatida
xizmat qiladi. Hozirda faoliyati
davom etayotgan antropogen
landshaftlarning bir qismi qadimgi
antropogen landshaftlar  o‘rnida
yuzaga kelgan va bu arxeologik
materiallar asosida tasdiglangan.
“Antropogen transformatsiyalarining
o‘tishi tarixini tiklash  hozirgi
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landshaftni tushunish uchun katta
ahamiyatga ega. Chunki uning
ko‘pgina  xususiyatlarida  qoldiq
elementlar tarzida o‘tmish tamg‘asi
aks etib turadi. Tarixiy-genetik
qgatorni tiklashni amalga oshirish
arxeologik, tarixiy va turli xil
qo‘lyozmalar fondi materiallarisiz
mumkin emas, ulardan foydalanish—
antropogen landshaftlarni o‘rganish
metodikasini muhim xususiyatidir”
(F.N.Milkov, 1977).

Antropogen landshaftlarning
shakllanishi va faoliyatini o‘rganish,
o‘ziga xos tadqiqot usullarini talab
qiladi, ulardan biri tarixiy-arxeologik
usuldir. Ushbu tahlil, antropogen
landshaftlarni  tarixiy-genetik va
tarkibiy-dinamik jihatlarda o‘rganish,
kichik va o‘rta masshtabda xaritalash,
zonal-mintaqaviy xususiyatlarni
aniglash va qadimgi sugoriladigan
yerlarning ko‘milgan seliteb, qadimiy
sanoat landshaftlarini rekonstruksiya
qilishda eng magbul usuldir. Tarixiy-

arxeologik tadqiqotlar usuli
arxeologik ekspeditsiyalar,
qazishmalar va ma’lumotlar

materiallariga, shuningdek tarixiy va
faoliyat yuritayotgan ob’ektlarning
analogida o‘tkazilgan bevosita dala
kuzatuvlariga asoslangan.
Tarixiy-genetik tadqiqot usuliga
asoslanib, antropogen landshaftlarni
o‘rganishning hozirgi bosqichida
dolzarb bo‘lgan bir qator quyidagi
muammoli masalalarni hal qilish
mumkKkin (Jo‘raqulova, 2022),
jumladan: 1. inson  xo9alik
faoliyatining tabiily mubhitga ta’sir
darajasini tarixiy-geografik davrlar
bo‘yicha aniqlash; 2. antropogen
landshaftlarning  shakllanishi va
rivojlanishining asosiy bosqichlarini
belgilash; 3. antropogen
landshaftlarning turli davr toifalari
bo‘yicha paydo bo‘lishi va ularning
yoshini belgilash; 4. paleogeografik va
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tarixiy-genetik ~ davrlar
landshaft rivojlanishining
markazlarini

bo‘yicha
asosiy
aniqglash; 5.
paleoantropogen  landshaftlarning
tuzilishini bosqichma-bosqich
tiklash; 6. qadimiy va zamonaviy
antropogen landshaftlarni qiyosiy
jihatdan ofrganish; 7. tarixiy va
ijjtimoiy-iqtisodiy = davrlar  uchun
tabiatdan foydalanish xususiyatini
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aniglash; 8.  tabily  geografik
jarayonlarning zamon  doirasida
differensiatsiya gonuniyatlarini

antropogen omil ta’sirida paydo
bo‘lishini aniqlash; 9. antropogen
omillar ta’siri natijasida yuzaga
keladigan, makon doirasida
differensiatsiyalanuvchi tabiiy
geografik jarayonlarning
gonuniyatlarini belgilash kabilardir.
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1- rasm. Surxondaryo havzasi antropogen landshaftlari shakllanishining tarixiy-
genetik davrlari

Antropogen  landshaftlar o‘zining
kelib chiqishini umumiyligi bilan
bogliq bo‘lgan landshaft qobig‘ining
alohida Kkategoriyasi bo‘lib, ular
makon va zamonda antropogen ta’sir
natijasida yangicha
modifikatsiyalanib boruvchi
geotizimlar sifatida shakllanib boradi.
Inson turli magsadlarda foydalanishi
natijasida antropogen
modifikatsiyalangan landshaftlardan
geotizimlar vujudga kelishiga imkon
yaratadi. Antropogen
landshaftlarning xuddi tabiiy

landshaftlar singari funksional bir
butunligi, barqarorligi va dinamikasi,
Surxondaryo  havzasi  landshaft
komplekslarining inson ta’siri
natijasida transformatsiyalashuvida
ham muhim rol o‘ynaganligini
aniqlash hamda tarixiy-genetik tahlil
asosida antropogen landshaftlarning
shakllanishini davrlashtirish
imkonini beradi. Surxondaryo havzasi

antropogen landshaftlarining
shakllanishini makon-vaqt
doirasidagi tahlili hamda

A.A.Abdulqosimov (1982) tomonidan
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go‘llanilgan tarixiy-genetik tadqiqot
usulidan foydalanib, havza
antropogen landshaftlari
shakllanishining quyidagi davrlarga
ajratildi (Jo‘raqulova, 2022):
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3. Tipologik antropogen
landshaftlarining shakllanishi davri.

4. Ishlab chiqarish yo‘lga qo‘yilishi
bilan antropogen landshaftlarining

faol shakllanish davri.
5. Antropogen landshaft

1.  Tabiiy landshaftlarning
xukmronlik davri.

2. Antropogen  landshaftlarning 6.
shakllanishi wuchun, zarur shart-

turlarining intensiv shakllanish davri.
Eng yangi davr yoki fan-texnika
taraqqiyot davri (1-jadval).

sharoitlarning vujudga kelishi davri.

1-jadval

Surxondaryo havzasida antropogen landshaftlarning
shakllanib borishini davrlashtirilishi

I | Tabiiy Pleystotsenni (paleolit, 500-12 ming yil oldin) qamrab olgan
landshaftlarning | bo‘lib, u qadimgi odamning o‘zlashtiruvchi xo‘jalik davri
hukmronlik davri | hisoblanadi. O‘sha paytda insonning landshaftga ta’siri, tabiiy

suksessiyalardan tashqariga chigmadi va ularning tuzilishida
tubdan o‘zgarishlar yuz berdi.

II | Antropogen Golotsenga (mezolit, 12-6 ming yil oldin) to‘g‘ri keladi, odam ov
landshaftlarning | qilish, yig‘ish, qurish va chorvachilik bilan shug‘ullangan,
shakllanishi o‘simlik qoplamini o‘zgartirish va ekologik muhitni buzishga o‘z
uchun, zarur ta’sirini o‘tkazgan.
shart-
sharoitlarning
vujudga kelishi
davri

III | Tipologik Mahalliy antropogen landshaftlarning paydo bo‘lishi mahalliy
antropogen estuariylarda sug‘oriladigan dehqonchilik vujudga keladi.
landshaftlarining | Eneolit davrida haydaladigan yaylov-degradatsiya landshaftlari
shakllanishi bilan birga, ishlab chiqarish tuzilmalari elementlari faoliyat
davri. ko‘rsata boshladi.

IV | Ishlab chiqarish Antropogen landshaftlarning faol shakllanish davri golotsenning
yo‘lga qo‘yilishi birinchi yarmiga to‘gri keladi (bronza davri, 3,5-2 ming yil
bilan antropogen | oldin). O‘troq gishloq xo‘jaligining paydo bo‘lishi bilan, nafaqat
landshaftlarining | haydaladigan sug‘oriladigan qishloq xo%jaligi landshaftlari, balki
faol shakllanish seliteb - gishloq va shahar turlari ham rivojlandi. Tuproqlarning
davri eroziyasi va sho‘rlanishi bilan bir qatorda, agroirrigatsion

yotqiziglarning to‘planishi faollashadi.

V | Antropogen Yuqori golotsenning ikkinchi yarmiga (temir, miloddan avvalgi I
landshaft ming yillikdan XX asr o‘rtalarigacha) to‘g‘ri keladi. Antropogen
turlarining landshaftlarning rivojlanishi va voha seliteb, gishloq xojaligi-
intensiv sug‘oriladigan va lalmi yerlarning, terrasali yaylov o‘rmon-
shakllanish davri. | madaniy, sanoat va boshqgalar kabi tarkibiy geotizimlarining

xilma-xilligi bilan ajralib turadi. Daryo vodiylari bo‘yidagi
vohalar uzluksiz chizigqa birlashadi.

VI | Eng yangi davr XX asrning o‘rtalaridan boshlandi va bugungi kunga qadar
yoki fan-texnika davom etmoqda. Bu vaqtga kelib, inson atom energiyasini
taraqqiyot davri o‘zlashtirdi, = kosmosni  o‘zlashtirdi, katta  miqyosda

landshaftlarning o‘zgarishi boshlandi, geotexnik tizimlar
shakllandi. Landshaftlari tarkibida meliorativ tabiiy-texnik
tizimlar, suv omborlari, rekultivatsiya qilingan antropogen
yaylovlar va rekreatsion majmualar ustunlik gila boshladi.
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Izoh: jadval tadgigotchining shaxsiy izlanishlari natijasida to‘plangan

ma’lumotlar asosida tuzilgan.

Xulosa qilib shuni aytish mumkinki,
o‘tgan asrlar davomida insoniyat
taraqqiyoti va fan-texnika ingqilobi
natijasida yer yuzasida antropogen
landshaft komplekslarining kengayib
borishi o‘ta darajada tezlashdi.
Shahar, qishloq seliteb
landshaftlarining ko‘payishi, qishloq
xo9jalik yerlarining keskin darajada
ortib borishi, transport
kommunikatsiyalarini barpo etilishi
kabilar oqibatida tabiiy landshaft
o‘rnida inson qo‘li, aql-zakovati bilan
yaratilgan landshaftlar barpo etildi.
Ularning yer yuzasida  keng
tarqalganligi antropogen
landshaftshunoslikning vujudga
kelishiga va uning areallarini tezlik

bilan rivojlanishiga olib  keldi.
Surxondaryo  havzasida vujudga
kelgan  turli  xil antropogen

landshaftlarning vaqti, shakllanishi
va yoshi batafsil ko‘rsatilgan
antropogen tizimlarining makon-vaqt
doirasidagi vaziyati ham tahlil qilindi.
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QASHQADARYO VOHASIDA SUG‘ORISH
TIZIMLARINIATROF-MUHITGA TA’SIRINI OPTIMALLASHTIRISH

Yusupova Kamola Urakovna - Sharof Rashidov nomidagi Samarqand

davlat universiteti tayanch doktoranti

Annotatsiya:  Magqgolada
Qashgadaryo vohasida vujudga
kelgan sug‘orish tizimini atrof-
muhitga ta’siri to‘laligicha tabiiy
geografik xususiyaytlarga bo‘lig
ravishda o‘rganilib tahliliy bayon
gilingan. Magqolada sug‘orish
tizimida yo'l go‘yilgan
agrotexnologik xatoliklar natijasida
yuzaga kelgan ekologik holatlar
bayon etilgan bolib, uni bartaraf
gilishga qaratilgan gidromeliorativ
tadbirlar ko‘rsatib o‘tilgan.
Magolada errigatsion tizimni
samaradorligini oshirish maqgsadida
olib borilgan ishlar batafsil bayon
etilib ekologik holati yomonlashgan
hududlarda olib borilishi zarur
bolgan meliorativ tadbirlar
yuzasidan tahlillar, tavsiya va yo'l
yo‘riglar ko‘rsatib o‘tilgan.

Kalit so‘zlar: gidrotexnik
inshootlar, kanallar, zavur, drenaj,
agrotexnik usul, sho‘rlanish, yer osti

suvlari, rekratsiya,
gidromelioratsiya.

AHHOmauua: B cmamve
aHaausupyemcs u
paccmampueaemces  8o30elicmasue

co3danHHou 8 Kawxkadapvurckom
oasuce opocumenvHol cucmembvbl HA
OKpYydcarowyro cpedy, nNOAHOCMbIO
3asucaulell om npupooHo-
2eozpaguueckux ocobeHHocmeil.
Onucviearomes aKo02uHecKue
ycaoseus, 803HUKUWIUE 8 pe3yabmame
a2pomexHoN02UHeCKUX owuboK,
JdonyweHHbIX NPU cmMpoumenvbcmaee
opocumenvHoll cucmembvl, u
yKasvlearomes

2udpomenuopamusHble
Meponpusamus, HanpasaAeHHbvle Ha Ux
ycmpaHeHue. B cmamve nodpobHo
onucambl npogedeHHvle pabomvl No
NOBbIUWEHUIO agpexmusHocmu
pabomsvl OpPOCUMEAbHOU CUCTEeMbl,
daHbl amaaus, pexomeHoauuu u
Mmemoduueckue YKa3aHus no
MeAUOPAMUBHBIM  MEPONPUAMUAM,
Komopbvle Heobxodumo nposecmu Ha
meppumopusx ¢ yxyoweHuem
aK0./102UUeCcKoll 00CMaHo8KU.

Kaoueswle caoea:
2udpomexHuuecxue COOpYHCEHUS,
KaHaavl, OpeHaxc, azpomexHueckutl
npuem, 3aco.evue, 2pYyHINOBble
600bL, pexpeayus,
2udpomeauopauyus.

Abstract: The article

analyzes and analyzes the impact of
the 1irrigation system that was
created in the Kashkadarya oasis on
the environment, fully depending on
the natural geographical features.
The article describes the ecological
conditions that arose as a result of
agro-technological errors made in
the irrigation system, and indicates
hydro-ameliorative measures aimed
at eliminating them. The article
describes in detail the work carried
out to increase the efficiency of the
irrigation system and provides
analysis, recommendations, and
guidelines for land reclamation
measures that need to be carried out
in areas with deteriorated ecological
conditions.

Key words: hydrotechnical
constructions, canals, drainage,
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agrotechnical  method,
groundwater,
hydromelioration.
Keyingi yillarda tabiat va
jamiyat o‘rtasidagi muvozanatni
buzilishi ekologik muammolarni kelib
chigishiga sabab bo‘lib, bu jarayon
butun dunyo miqyosida sodir
bulayotganligi global harakterga ega
muammo bo‘lib hisoblanadi. Global
muammolar aynigsa arid mintaqa
mamkKkatlarida  yaqqol = namoyon
bolmogda. Bu jarayon O‘rta Osiyo
mamlakatlarida, jumladan
O‘zbekistonda keskinlashib borishi,
oz navbatida cho‘llanish jarayonini
rivojdanishiga olib kelib, ekologik
muvozanatni buzilishini kuzatishimiz
mumkin. Respublikamizda keng
tarqalgan  ekologik muammolar
bevosita yerlarni sug‘orishda yo'l
go‘yiladigan agro texnik qoidalari
qo‘pol buzilishi, suvdan
foydalanishda  yol  qofyiladigan
xatoliklar natijasida sodir bo‘lmoqda.
Respublikamizda sug‘orma
dehqgonchilik keng tarqalgan

salinity,
recreation,

Qashgadaryo vohasi gidrotexnik inshootlarining karta sxemasi
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Qashqadaryo  vohasida  yer-suv
muammolari kelib chiqishini bevosita
suvdan foydalanishda, sug‘orishda
yol qofyilgan  xatoliklar  bilan
chambarchas  boliqdir. = Vohada
sug‘oriladigan yerlarni sug‘orishda,
xamda gidrotexnik inshootlardan
samarasiz foydalanish bu
muammolarni yanada kuchayishiga
olib kelmoqda. Vohada 13 ta suv
omborlari va irrigatsion tizimlari
mavjud bo‘lib, aksariyatini foydali ish
koeffitsientini (FIK) keskin
kamayishi, suv sarfini oshirishi bilan
harakterlanadi, yerlarni sug‘orishda
agrotexnik qoidalarni buzilishi yerosti
suv sathini Kko‘tarilishiga sabab
bo‘lishi,  sho‘rlanish  jarayonini
kuchayishiga, tuprog-suv balansini
buzishiga olib kelmoqda. Bu o0z
navbatida qishloq xoYjaligida
foydalanilayotgan yerlarni kamayishi,
chollanish jarayonini oshishi bilan
harakterlanib, qishloq xofjaligini
rivojlanishiga salbiy ta’sir
ko‘rsatmoqda.

(Tuzuvchi Yusupova K.U. 2015-Yy)
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Voha landshaftlari
shakllanishiga eng avvalo Qarshi
cho‘lini ofzlashtirilishi sabab bo‘lib,
atrof-muhitda o‘ziga xos antropogen
lanshaft xosil bo‘ldi. Vohada barpo
etilgan gidrotexnik inshootlar
ta’sirida yangi yerlar o‘zlashtirilishi,
aholi punktlarini paydo bo‘lishi va
vaqt oftishi natijasida gidrotexnik
inshootlarni ~ atrof-muhitga ta’siri
namoyon bo‘la boshladi. Gidrotexnik
inshootlarni ta’sirini ilmiy jihatdan
o‘rganish ilmiy tadqiqot ishimizning
asosiy vazifasi bo‘lib, uni tahlil, qilish,
bugungi kunning dolzarb
vazifalaridan biridir. Gidrotexnik
inshootlarni ~ atrof-muhitga  bir
tomondan ijobiy: yani yerlarni
o‘zlashtirilishi, aholi manzilgohlarini
paydo bo‘lishi bo‘lsa, ikkinchi
tomondan atrof-mubhitga salbiy: ya’'ni
irrigatsion erroziya, yerlarni sho‘r
bosishi, tuproq xosildorligi pasayishi,
atrof-muhitga salbiy o‘zgarishlar
sodir bo‘lishi jarayonlarini tahlil qilib,
hamda wuni bartaraf etish chora
tadbirlarini  belgilash ishimizning
asosiy  vazifasidir. = Qashgadaryo
vohasida yirik daryo tizimlaridan biri
bolgan Qashqadaryo va uning
irmoqlari joylashgan. Suv yig‘ilish
maydoni 8780 kv. km bo‘lgan daryo
havzasi shimol va shimoli-sharqda
Zarafshon, Hisor tizmalarning g‘arbiy
tarmoqlari bilan o‘ralgan bo‘lib,
g‘arbida u Qarshi cho‘li bilan tutashib
ketgan.

Voha gidrografik to‘rini
Qashqadaryo va uning tarmoqlari
tashkil etadi. Vohada sug‘orma
dehqonchilik taraqqiy etgan bo‘lib, bu
esa sug‘orishga bo‘lgan talabni atiga
15-20 % ni qondiradi. Lekin vohaning
tog‘li va tekislik qisimlari bir biridan
iglim sharoitlariga ko‘ra tubdan farq
qilishi tufayli daryolar noteks
tagsimlangan. Qashqgadaryo
havzasining deyarli hamma daryolari
togli rayonlardan boshlanadi. Bu

yerdagi soylar bir-biri bilan qo‘shilib,
katta-kichik daryolarni wular esa
Qashqgadaryo to‘rini hosl qiladi.

Havzaning eng uzun daryosi
Qashqadaryo (332 km) bo‘lib
Zarafshon tizmasi g‘arbiy
tarmog‘ining janubiy yon bag‘ridan
3000 m balandlikda boshlanadi.

Qashqadaryoga chap tomondan
Hisor tizmasining shimoli-g‘arbiy va
g‘arbiy tarmoqlardan boshlanadigan
To‘polondaryo, Ogsuv, Tanxozdaryo,
Yakkabog‘daryo, G‘uzordaryo Kkabi
irmogqlar qo‘shiladi.

To‘polondaryo
Qashqadaryoning nisbatan sersuv,
irmogqlaridan biri bo‘lib, Aqota (2918
m) va Shertog’ (2696 m) cho‘qqilari
orasidagi darada boshlanadi.
To’polondaryo ning uzunligi 61 km,
suv yig‘adigan havzasining maydoni
367 km2.

Respublikamizda suvdan
samarali foydalanish tizimi ishlab
chiqgilgan bo‘lib, uni amalga oshirish
va kelgusida yanada takomillashtirish
o‘ta muhim vazifalaridandir. Suvga
bo‘lgan me’yoriy ekologik talablarga
rioya etgan holda foydalanish suv
havzalaridagi bioxilma-xillik, noyob
landshaftlarni asil holicha saqlab
golish muhim ahamiyat kasb etadi.

Respublikamizda 51 ta suv
ombori mavjud bolib asosan
irrigatsion maqsadda foydalaniladi.
Ularning jami loyihaviy hajmi 18.8
kma3, foydali hajmi 14.8 km3 ni tashkil
etadi. Respublikamizdagi chuchuk
suvlarni  asosiy qismi  qishloq
xujaligida sug‘orishda (85 %), sanoat
ehtiyojlarini qondirishda (9 %),
komunal xujaligida (4 %) va boshqa
magsadlarda (2 %) suv ishlatilib
kelinmoqda.

Qishloq xo%jaligida
foydalanilayotgan (85 %) suvni
aksariyat qismi (80-83 %) vegitatsiya
davrida (2-5 %) kuzgi -ekinlarni



sugorish, nam saglash va shor
yerlarni yuvish uchun sarflanadi.

Qishloq xo9jaligida
foydalanilayotgan suv irrigatsion
tizimlarini iqtisoiy nuqtai nazardan
boholashga ularni  FIK  bilan
belgilanadi. Bu ko‘rsatgich 1990
yillarda o‘rtacha 0.64 FIK bo‘lgan
bo‘lsa, hozirda 0.86 FIK ni tashkil
etadi. Irrigatsion tizimlar holatini
o‘rganish, tahlil qilish ularni foydali
ish koeffitsientini oshirish bugungi
kunning dolzarb vazifalaridan biridir.

Qashgadaryo vohasida
sug‘orma dehqonchilik uzoq tarixga
ega bo‘llib vohaning shimoliy
gisimlarida Zarafshon daryosi
suvidan eski Anhor kanali orqali
foydalanib kelingan keyinchalik 1953
yilda kelib kanal qayta ta’mirlandi
yana vohaga suv etkazib beruvchi
manbaga aylantirildi.

Zarafshon daryosi suvidan
Qarshi cho‘lini o‘zlashtirish
magqsadida 1953 yil uzunligi 31 km ni
tashkil etgan “Eski Anhor” (Qadimgi
nomi “Qizil Moskva” bo‘lgan) kanalini
birinchi navbati ishga tushurilib u
4697 gektar yerni suv bilan ta’'minlash
imkoniyatiga ega edi. 19772 yilga kelib
kanalning ikkinchi navbati beton
bilan qoplangan 66 km uzunlikdagi
qismi bitkazilib, hozir kanalning
umumiy uzunligi 125 km ga etkazildi.
Bugungi kunda “Eski Anhor” kanali
Zarafshon daryosidan olgan suvi bilan
17380 gektar yer sug‘orilmoqda.

Beton bilan qoplangan kanal
suvi Qarshi cho‘liga 25 ta nasos orqali
yetkazib berilmoqda. Kanalning suv
o‘tkazish qobiliyati o‘rtacha 60
m3/sek ni tashkil etgan holda
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Chiroqchi tumanidan o‘tib yerlarni
sug‘orishga ishlatilib kelinmoqda.
Kanalni bir gism suvi “Chimqo‘rg‘on”
suv omboriga tashlanadi. “Eski
Anhor” irrigatsion tizimi orqali
Qashqadaryo vohasida Chiroqchi
tumanlarida 17380 gektar yerga suv
yetkazib berilmoqda.

Kanal suvini deyarli barcha
gismi qishlog xo‘jalik ekinlarini
sug‘orishda foydalanib kelinmoqda.
Kanalning qazilishi natijasida
o‘zlashtirilgan erlar gishloq xo‘jalik
ekinlari: paxta, poliz va sabzavot

ekinlari  yetishtiriladi bog‘ va

uzumzorlar tashkil etildi.
Qashgadaryo vohasiga

Amudaryodan  Qarshi  magistral

kanali (QMK) orqali suv keltirib
“Tallimarjon” suv ombori tashkil
etilgan va vohaning asosiy suv bilan
ta’'minlash manbayi bo‘lib
hisoblanadi. Vohada jami 13 ta suv
omborlari tashkil etilgan va qishloq
xo9aligini  rivojlanishiga  xizmat
gilmoqda.

Vohani asosiy suv Dbilan
ta’'minlash manbalaridan biri QMK va
uning hududiy tizimlari hisoblanib
gishlog xo%aligini rivojlantirishda
muhim ahamiyatga egadir. QMK
suvini yettita nasos stansiyalari orqali
Amudaryodan olib Tallimarjon suv
omboriga yetkazib beradi. Kanalni
umumiy uzunligi 78.4 km ni tashkil
etadi. Kanalni me’yoriy suv sarfi 175
m3/sek, maksimal suv sarfi 195
ms3/sek gacha yetadi.
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1-jadval.

Qashgadaryo vohasidagi suv omborlari hagida ma’lumot
(Amu Qashqadaryo irrigatsiya tizimlari havza boshqarmasiga qarashli

Yakkabog‘-G‘uzor irrigatsiya tizimi boshgarmasi ma’lumoti)

Suv omborning ?:;:;El;g: Foydal.:su}ishga Loyil.la(!agi Fo;rda.li
No . . topshirilgan hajmi, hajmi,
nomi mamuriy s
yili min.m3 min/ms3
tuman
1 Pachkamar G‘uzor 1968 260,0 243,0
2 Qamashi Qamashi 1972 25,0 23,8
3 Langar Qamashi 1974 7,3 7,0
4 Yangiqurg‘on Yakkabog' 1975 3,3 3,0
5 Shuropsoy Kitob 1977 2,0 1,8
6 Qorabog’ Yakkabog' 1977 7,5 7,1
7 Toshlogsoy Shahrisabz 1981 7,0 6,7
8 Qizilsuv Yakkabog' 1982 6,5 6,0
9 Dehqonobod Dehqonobod 1982 27,0 18,4
10 Tallimarjon Nishon 1986 1525,0 1445,4
11 Xisorak Shahrisabz 1987 170,0 155,0
12 Qalgama Chiroqchi 1987 9,4 9,3
13 Chimqo‘rg‘on Qamashi 1963 500,0 425,0
jami: 2550,0 2351,5

QMK ning boshlanish qismi
Turkmaniston Respublikasida bo‘lib
ishchi qismi Tallimarjon suv
omboridan boshlanib Qarshi, Kasbi,
Koson va Nishon tumanlarini suv
bilan ta’minlaydi. QMK Qarshi
tumanidagi xo‘jaliklar aro tarmoqlar
uzunligi 2224.5 km, shundan 171.3
km beton, 650.0 km latok, 1219.7 km
yer ariglardan tashkil topadi va jami
3312 ga yerni suv bilan ta’minlaydi.
Kanalni Nishon irrigatsion qismi
2135.7 km ni tashkil etgan holda 140.2
km beton bilan qoplangan. 1240.0 km
latok, 278.5 km yer ariglardan oqib
o‘tib jami Nishon tumanida 2791.4 ga
yerni sug‘orishga xizmat qiladi.

QMK ning Koson irrigatsiya
tizimi 9 ta kanallarni o‘z ichiga olib

uning umumiy uzunligi 2216.8 km ni
tashkil etgan bo‘lib, uning suvi 41934
ga yerni sug‘orishga sarf bo‘lmoqda.

Bundan tashqari Koson suvi
orqali Muborak tumanida ham 3565
ga er o‘zlashtirilgan. QMK va uni
irrigatsion tarmogqlari asosan 1966
yildan 1992 yilgacha qurilgan bo‘lib,
jami sugorish tarmoqlar uzunligi
9911.67 km ni tashkil etadi. Shundan
780 km beton bilan qoplangan, 4090
km latoklardan oqib o‘tadi. Qolgan
4313 km yer ariqlardan tashkil topgan
bolib, viloyatda jami 212550 ga yerni
sug‘orishga xizmat gilmoqda. Bosh
kanalni suv of‘tkazish qobiliyati 35
ms3/sek ni tashkil etadi.
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2-jadval.
Qashqgadaryo vohasi bo‘yicha tarqalgan gurunt suvlarning
kimyoviy tarkibi
(Nazarov M ma’lumoti)
Namuna O‘lchov Suvdagi |Qattiqlik
olingan Ph | birligi | HC | Ce- | SO4~ | Ca*+t | Mg* | Na*+ | (qattiq ,
hudud (O + K+ ) mg,ekv/
goldiq 1
Kasbi tumani | 8,6 g/l 0,312 | 2,145 | 0,76 | 0,190 |0,151 | 1,112 | 4,606
g-q Mesit 8
mg.ek |5,64 | 66,0 | 16,51 | 9,2 |12,2 | 48,0 26,62
v 4
Muborak 8,2 g/l |0,42 | 2,412 | 0,281 | 0,09 0,014 | 1,681 | 4,956
tumani 5 5
g-q Sardoba mg.ek |6,21 | 65,11 | 4,46 | 4,65 |0,85 | 69,9 5,89
A\
Qarshi 7,8 g/l 10,36 | 0,42 | 0,25 | 0,07 |0,02 | 0,40 | 1,568
tumani q-q 6 0] 3 6 2 4
Ertepa mg.ek. 5,99 | 11,83 | 5,28 | 3,80 |[1,77 | 17,55 5,57
Qarshi shahri | 7,8 g/l 0,414 | o,77 | 0,79 | 0,38 0,158 | 0,29 | 2,992
Amir Temur 9 4 6
ko‘chasi mg.ek | 6,74 | 21,609 | 16,66 | 19,20 [13,03 | 12,86 33.23
A\
Mirishkor 7,8 g/l 10,36 | 0,616 | 0,67 | 0,172 |0,02 | 0,612 | 2,568
tumani q-q 6 4 6
Ogmachit mg.ek |5,99 | 17,35 | 14,06 | 8,60 | 2,17 | 26,6 10,77
v 3
Nishon 8 g/l 10,36 | 1,83 | 0,72 | 0,29 |0,05 | 1,218 | 4,792
tumani q-q 6 4 6 8
Kaptarli mg.ek 5,99 | 51,46 | 15,08 | 14,8 (4,74 | 52,99 19,54
A\
Havuz suvi 0 g/l |0,24 | 0,03 | 0,28 | 0,016 0,019 | 0,198 | 0,888

4 oy 4 S5 9

saglanganda mg.ek (4,00 | 0,99 | 6,03 | 0,80 |1,57 | 8,65 2,37
A\
Havuz suvi 0 g/l |o,20 | 0,02 | 0,201 | 0,01 |0,01 | 0,122 | 0,674

10y 2 5 0 0
saglanganda mg.ek |1,97 | 0,88 | 5,33 | 0,60 |1,27 | 6,55 2,10

A\

Yuqorida keltirilgan yaxshilash birinchi navbatda
ma’lumotlarni tahlil etib shunday irrigatsion tizimni rekreatsiya qilish,
xulosaga kelish mumkinki sug'orish tizimida loy ariglarni
Qashqadaryo voha sug‘oriladigan betonlashgan kanallarga aylantirish
yerlarini meliorativ holatini orqali suvni yerga shimilishini
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kamayishiga ya’ni yer osti suv sathini
kutarilib ketishi oldini oladi. Ikkinchi
orinda yer osti suvlari ko‘tarilgan
hududlarda gidromeliorativ
tadbirlarni amalga oshirish, ya’ni
zovur, drenaj sistemalari barpo etish
orqali yer-suv balansi meyorlashadi.
Barcha tadbirlarni amalga oshirish
orqali voha sug‘oriladigan yerlarni
meliorativ xolati yaxshilanishi bilan
bilan birga, suvdan foydalanish
samaradorligi oshishi va xududda
ekologik  barqarorlikka  erishish
mumKin.

Xulosa qilib aytadigan bo‘lsak
Qarshi irrigatsion tizimining
respublika igtisodiyotini
rivojlanishidagi salmog‘ini hisobga
olib, uni FIK ni oshirishga qaratilgan
chora tadbirlar rejasini ishlab chiqish,
kanallar atrofida bioxilma-xillikni,
landshaftni saqglab qolish, kanal
suvini yer ostiga filtratsiya natijasida
singib  ketishini  oldini  olish
maqsadida yer ariq qismlarida
betonlash ishlarini yo‘lga qo‘yish,
relef sharoitini murakkab dalalarga
sug‘orishni agrotexnik usullar orqali
to‘g’ri  tashkil etish irrigatsion
erroziyani oldini olish kabi ishlarni
to‘g‘ri yo‘lga qo‘yish eng dolzarb vazifa
bo‘lib uni amalga oshirish atrof-muhit
muhofazasini to‘gri tashkil etishga

katta  ahamiyatga egadir. Bu
birinchidan suvdan tejamli
foydalanish imkonini bersa,
ikkinchidan: tuproq mehanik, ximik
va organik tarkibini
optimallashtirishda muhim

ahamiyatga ega bo‘lib hisoblanadi.
Qashgadaryo voha irrigatsion
tizimi tarmogqlarini tarkib topishi

natijasida qishloq xoaligi
rivojlanishi, ijtimoiy-iqtisodiy
infratuzilmalarni shakllanishini

kuzatishimiz mumkin. Aholi turar
joylarini joylashishi gishloq xujaligini
suv bilan ta’minlash maqgsadida
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yagona rivojlanish davlat dasturlari
ishlab chiqgilgan. Shu davlat dasturi
asosida, suvdan foydalanish, yerlarni
meliorativ xolatini yaxshilash suniy
suv xavzalari (suv omborlari) foydali
ish koefsientini oshirish muhim
masala bo‘lib, uni amalga oshirish
bevosita iqtisodiy mehanizmlar orqali
amalga oshirishni talab etadi.
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Geodeziya, kartografiya va geoinformatika
Ilmiy-Texnik jurnalida maqola chop etish uchun qo‘yiladigan
TALABLAR

“Toshkent irrigatsiya va gishloq xo'jaligini mexanizatsiyalash muxandislari instituti” Milliy tadqiqot universiteti Yer resurslari
va kadastr fakultetining “Geodeziya, kartografiya va geoinformatika” ilmiy-texnik jurnali maqolalarni elektron shaklda qabul
qiladi.

Magqolalarni u.muxtorov@tiiame.uz elektron manzili orqali yuborishingiz mumbkin. Tel. +998 90 974 91 49.

1. Muallif tomonidan taqdim etilayotgan ilmiy maqola mavzusi “Geodeziya, kartografiya va geoinformatika” ilmiy-
texnik jurnalining “Jurnal kategoriyalari” ruknida keltirilgan yo'nalishlarning biriga mos kelishilozim.

2. Magqolalar asosan empirik tadgiqot, keys-stadi, adabiyotlar tahlili va sharh, meta-analiz, nazariya, amaliyot,
uslubiyot, professional ilmiy taqriz va boshqa tavsifga ega bo'lishi ko'zda tutiladi.

3. Magqolaxalqaro andozalar talabi doirasidagi quyidagi aniq bandlarga ega bo'lishi lozim:

-Magqola mavzusi (Title)

Magqola mavzusi imkon qadar gisqa va lo'nda ko'rinishda shakllantirilgan bo'lib, maqolaning tadqiqot yo'nalishini aniq ifoda
etishilozim.

- Magola muallifi to'g'risida ma'lumot (Author information)

Ushbu gismda muallifning ismi-sharifi (otasining ismi bilan), ish joyi va lavozimi, ilmiy darajasi va unvoni, elektron pochta
manzilivamuloqot telefon ragamlarikiritiladi.

-Magqolaannotatsiyasi (Abstract)

Magola annotatsiyasi ko'pi bilan 50 so'zdan iborat bo'lgan, maqolaning umumiy mazmunini gisqacha tarzda yoritib beruvchi
gism hisoblanadi. Maqola annotatsiyasi tadqiqot muammosi, uning dolzarbligi, tadgiqot muammosini ochib berish uchun
qo'llanilgan metodologiya, tadgiqot natijalari, maqolaning to'la mazmunidan kelib chigqan holda muallifning ilmiy va amaliy
hissasining gisqacha bayoni hisoblanadi. Maqola annotatsiyasi 0'zbek, ruc hamda ingliz tillarida taqdim etilishi shart.

- Tahlilva natijalar (Analysis and results)

Tadgiqotning tahlil gismi tadqiqot metodologiyasida avvaldan belgilab olingan tahlil usullari (matematik modellar va
boshgalar) orqali yig'ilgan ma'lumotlarning tahlilini amalga oshiradi. Bunda faqatgina tahlil usulining natijalari ifoda etiladi;
topilgan natijalar bo'yicha muhokama maqolaning keyingi gismining vazifasi hisoblanadi.

- Tadgiqot natijalarining muhokamasi (Discussion)

Tahlil gismi natijalari mavzuga oid adabiyotlar tahlili natijalari va xulosalariga tagqoslash hamda shaxsiy fikrlar orqali
muhokamasini nazarda tutadi. Bir so'z bilan aytganda bu gism tadqiqot natijalarini izohlash vazifasini bajaradi.

- Xulosa va takliflar (Conclusion/Recommendations)

Tadgiqotning magsad, vazifalarining anglashilganligi hamda tadgiqot savollarining o'z javobini topganligi, tadqiqotning asosiy
natijalariga va tadgiqotning umumiy jarayoniga umumiy xulosalar, shu bilan birga, takliflar va ayni tadqiqotdan kelib chigqan
holdakelajak tadqiqotishiyo'nalishlari maqola xulosa va takliflari qismining asosini tashkil etadi.

- Foydalanilgan adabiyotlar ro'yxati (Reference)

Bu qism tadqiqotda foydalanilgan barcha adabiyotlarning ro'yxatini e'lon giladi. Maqolada foydalanilgan barcha havolalar bu
gismdaalifbo ketma-ketligida Garvard shakli talablarida qayd gilinadi:

mualliflar ismi-sharifi, (yili), kitob nomi, nashr manzili (Rossiya, O'zbekiston va h.k.), nashriyot nomi;

mualliflar ismi-sharifi, (yili), maqola nomi, jurnal nomi, nashri, soni, betlari.

4. Maqola matni shrifti “Times New Roman’da, 14 kegelda bo'lib, qatorlar oraliglari masofasi 1 intervalda bo'lishi
tavsiya etiladi. Magola matni sahifasining barcha (o'ng, chap, yuqori va quyi) tomonidan 2 santimetrdan iborat masofa
qoldiriladi. Maqolaning hajmi cheklanmagani holda, eng minimal hajmi 4-6 betdan kam bo'lmasligi tavsiya etiladi.
Foydalanilgan adabiyotlar soniham kamida 10 manbadan iborat bo'lishi maqola sifatining muhim sharti bo'lib xizmat qiladi.

5. Magolada jadval nomlari uning yuqori qismida, chizma yoki rasmlar nomlari ularning quyi gismida beriladi.
Albatta, maqolada zarur o'rinlarda jadval, chizma va rasmlarning berilishi maqola sifatini oshiruvchi manba bo'lib xizmat
qiladi.

6. Maqolada foydalanilgan jadval, chizma va rasmlarning manbaasi o'sha betning pastki qismida “Snoska” dasturi
orqali Garvard shaklida ifodalanishi kerak.

7. Magpola ichida beriluvchi havolalar Garvard shakli (Narvard style) talablari asosida quyidagicha beriladi:

8. Magqolalar o'zbek, rus yoki ingliz tillarida taqdim etilishi mumkin.

Yugqoridagi talablarga javob bermaydigan maqolalar tahririyat tomonidan ko'rib chigilmaydi.






