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The processes of global climate change in different regions of the world have a negative impact on the

productivity of pastures in areas covered with desert vegetation, especially in semi-desert regions where cattle are

grazed in summer.

In advanced nations worldwide, utilizing geospatial data to analyse pasture land conditions and transitioning

to digital technology to offer users precise information quickly is becoming increasingly prominent.

Our republic has implemented a number of reforms aimed at the rational use of pasture lands, preventing their

desertification and salinization, and certain results have been achieved. The development strategy of New

Uzbekistan for 2022-2026 includes such tasks as “effective use of pastures, restoration and increase in

productivity.” When implementing these tasks, having reliable information about the state of seasonally used

pastures for a short period of time is crucial. Based on this information, it is possible to correctly plan the duration

of pasture use, anticipate negative consequences of natural effects in advance, and take necessary measures. The

information is constantly updated using digital technologies, creating a comprehensive database.
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The purpose of the study

The purpose of the study is to improve the dynamics of pasture lands of the Amu Darya Delta and their

optimal management method based on GIS technologies and mapping.

Tasks of research
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Amudarya Delta study of the state of pasture lands, analysis of foreign and domestic experiments on their

research;

improving the determination of geographic analysis and yield of pasture land using remote sensing data and

spectral indices;

development of modern approaches to assessing the negative effects of natural factors on the state of pasture

land;

mapping and creation of a GIS-analysis electronic database and Information System in order to automate the

effective use of pasture land;

the use of geoinformational methods in the analysis and evaluation of pasture transformations.



Subject of research

the meadow forms a database of land indication signs, their spectral descriptions, land remote sensing data,

images created on the basis of GIS technologies, and a programming language.
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Methods of research

The research process involves the use of Field Research, geoinformation technology programs, fieldwork,

laboratory analysis, territorial statistics, land remote sensing methods, geographical analysis, cartographic and other

methods.



Scientific novelty of the research

Implementation of the Amudaryo Delta pastures through remote sensing techniques such as mapping,

satellite images, aerial photography, and land surveys;

after the grazing data is collected, it is necessary to analyze the characteristics of each pasture and create a

database on the characteristics of each pasture using GIS technology;

work to assess the needs of livestock using pastures;

based on grazing characteristics and livestock requirements, to do work to identify optimal grazing areas

for livestock using GIS technology;

development of a plan for sustainable use of pastures after optimal pasture areas have been identified;
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Information about the Amudarya Delta 4

The Amu Darya Delta is located in the downstream region of the Amudarya River basin and comprises two provinces

(Republic of Karakalpakistan and Khorezm) in Uzbekistan and one province (Tashauz) in Turkmenistan. The Amudarya Delta spans from

the Tyuyamuyun reservoir in the south to the Aral Sea in the north and from the Kyzylkum Desert in the east to the Ustyurt Plateau in the

west, with an area amounting to 36,000 km2 (Jiang et al., 2019).

Large permanent glaciers and snow areas are distributed in the high Pamir mountains and feed the Amudarya River, a main

water source in the Amudarya River basin (Lee and Jung, 2018). As an end-water intake from the Amudarya River, the Amudarya Delta

has been severely influenced by large-scale changes in the hydrological regime (Schlüter et al., 2013).

The region borders the Kyzylkum and Karakum deserts in the east and south, respectively, and belongs to the Central Asian

semi-desert zone, which is characterized by an extreme continental climate with low precipitation and high irradiance (Khamzina et al.,

2008). The mean annual precipitation varies from 80 to 120 mm/year. The amount of evapotranspiration greatly exceeds the mean annual

precipitation. Evaporation is so high (approximately 1500 mm/year) because of the high winds and temperatures in summer (Akhtar et al.,

2013; Schlüter et al., 2013). Therefore, most regions suffer from negative hydrological balances and depend on the freshwater inflow from

the river (Lal et al., 2007), especially for irrigated agriculture, which is the backbone of the regional economy (Conrad et al., 2014).



Information about the Amudarya Delta 5



The object of the study

As the object of the study, pasture lands located in the lower part of the Amu Darya Delta in the territory of the

Republic of Karakalpakstan were taken.
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Information about the study area 7

The lower part of the Amudarya Delta was selected as the study area. The lower part of the Amudarya Delta spans from the

Takiyatash Gidrouzel in the south to the Aral Sea in the north and from the Kyzylkum Desert in the east to the Ustyurt Plateau in the

west, with an area amounting to 24583 km2. The climate is sharply continental, with dry summers and relatively cold winters, with little

snowfall. Because most of the negative consequences of the drying up of the Aral Sea are the first to affect the regions closest to the Aral

Sea. In addition, plants were considered to be a key indicator in detecting environmental changes.

Taking into account the fact that the lower Amudarya Delta is located on the territory of the Republic of Karakalpakstan, the

area of the territory was large, the Karauzak massive with an area of 71,000 hectares was selected from the Karauzak District of the

Republic of Karakalpakstan.

Pastures make up a large part of the territory of the Republic of Uzbekistan. This land is a major fodder base for livestock

development. There are 211143 km2 of Natural Pastures in the Republic. The area of pasture land supplied with water is 192658 km2 and

pasture land are 91.2% of the total pasture area. The desert plain is located in the northwestern part of the Republic, at an altitude of up to

500 m above sea level. They are pastures that are used throughout the year and are cattle-breeding zones. Of the zones in the Desert plain

zone, the territory of the Republic of Karakalpakstan is considered to be 51847 km2 in area of pastures. 24.6% of the territory of the

Republic of Uzbekistan corresponds to pastures in the territory of Karakalpakstan.



Current state of pasture land 8
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Application of GIS technologies and remote sensing data in determination of 

pasture productivity
11
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Determining the optimal pasture areas of the Amudarya Delta



Information about satellite images 12

The datasets used in the study include Landsat image data, land use data and some driving factor data.

The Landsat images were chosen to build mosaics for 2023 at a spatial resolution of 30 m. Two scenes

(path/row 160/30, 161/30) were acquired to cover the entire study area. The Landsat data were downloaded from the

United States Geological Survey (https://earthexplorer.usgs.gov/). 16 cloud-free Landsat images were selected in the

study.

https://earthexplorer.usgs.gov/


Selection of necessary spectral indices in determining the productivity of pasture lands 13

In remote sensing, NDVI is widely used in monitoring and

evaluating plant dynamics, focusing primarily on long-term

environmental and eco-physiological changes.

NDVI is also used to determine the susceptibility of plants

associated with drought effects, as well as to monitor plant development.

NDVI is also used to differentiate green plants from non-green

plants and helps determine if the condition of the plant in different regions

has deteriorated, not changed or improved.

NDVI is a good indicator for determining sparse or dense plant

growth patterns.

Direct use of NDVI makes it possible to characterize plant growth

or condition.

NDVI is considered effective in measuring plant activity, green

cover percentage, and biomass

𝑁𝐷𝑉𝐼 =
𝑁𝑖𝑟 − 𝑅𝑒𝑑

𝑁𝑖𝑟 + 𝑅𝑒𝑑
NIR-near infrared of the spectrum

RED-reflection of the spectrum in red

Classes
Classification according to research results

NDVI Surface types

1 >0.7
Dense vegetation

2 0.4-0.7

3 0.2-0.4 Sparse vegetation

4 0.0-0.2 Soil and dry vegetation

5 <0.0 Water
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The NDVI is unitless, with values ranging from –1 to +1. Healthy green vegetation normally

has the highest positive values.

Launched in 2013, the Landsat 8 satellite, which consists of a total of 11 bands, represents NIR

5 band, and Red 4 band (spatial resolution 30 m).

Studies suggest that NDVI values should be considered as a source of water when it is below

zero; soil and dry vegetation from zero to 0,2; sparse vegetation from 0,2 to 0,4; and dense vegetation

when it is above 0,4 reported. In this study, Landsat 8 satellite imagery was used to determine the state of

vegetation change. Accordingly, research was conducted in the months from March to October to identify

changes in 2023.



State of the vegetation of the study area in 2023 15



Changes in water, soil, dry, sparse and dense vegetation by 2023 16
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Thank you for attention!

Orazbaev Azizbek Rustem uli

E-mail: aziz.9393.com@gmail.com

Phone number: +99891385011

mailto:aziz.9393.com@gmail.com

