
Dr. Sherzod Rakhmonov
Date: 12.09.2024

LAND USE LAND COVER CHANGE IN
KHOREZM, UZBEKISTAN

First LESLIE Online Workshop



• Khorazm Region located in the northwest of the
country in the lower reaches of the Amu Darya
River The city lies on the Shakhrud Canal in the
delta of the Zarafshan River, at the center of
Bukhara oasis.

•

• In the second half of the IV century BC, an
independent state was established in Khorezm.

• It covers an area of 6,300 km2.
• The population is estimated at 1,958,823 (2022),

with 58% living in rural areas.

Brief information about Khorezm region



Intorduction
Land Use and Land Cover (LULC) terms are two separate terms which corresponds to
physical properties of land surface electromagnetic elements and human eye perception of
land cover. Therefore, it is not separated in use and the term broadly used among
remote sensing scientists. LULC changes represents result of human activity influence on
surrounding area. Multi-spectral data is widely used among RS researchers to detect
and learn timely temporal changes of human-environment interaction as well as natural
disaster on land use.

Study Area
Khorezm is located between 41°01’ and 42°05’ north and 60°11’ and 62°15’ east. The
territory of the region is placed on the left bank of the Amudarya downstream, on the
northern part of the Khorezm has lowland oasis at an average height of 100 m. Khorezm’s
west and southwest sides borders with the sandy Karakum Desert. The fossil minerals
include limestone, sand, clay and others. The climate is sharp continental. The winter is
moderately cold and light snow. The average temperature in January is -5°C, the lowest
temperature is -32°C. The summer is hot and dry, the average temperature July is 30°C and
the highest temperature is 45°C. Vegetation period is 200-210 days a year. The rainfall is
78-79 mm per year, it mostly rains in March-April. North and northeast winds blow in the
area. The Amudarya River is the only river that runs through the valley. Water is used to
irrigate crops through large canals. In the south of the region there are small salt lakes,
marshes and salts. Meadow soils is spread over river valleys and sands to the west. The
irrigated land is mainly high salinized. Poplar, willow, oleander, owl, sandy saxaul and
other species grow on the shores of the Amu Darya river.
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Data Preparation and Processing:

Landsat 5 TM data of 20 July 1987 and Landsat 8 data of 12 July 2019 derived from
Geological website (earthexplorer.usgs.gov). The spatial resolution of Landsat 5 TM and 8
OLI is 30 meter. The study area is mostly plane and lowland oasis. Ground reference
interpretation was done via visual gaining information from Google maps, Google Earth
and as well as from local cadastral data. ArcGIS 10.3 software was used to process the
Landsat geodata. The preprocessing included assigning coordinate system to data, layer
stacking of separate bands of datasets, mosaic the stack of bands and generating polygons
after process. Maximum likelihood algorithm is popular and was used effectively in
assessing satellite imageries [17]. At the end, seven types of LULC classes were derived
from study area: agricultural land, bare soil, waterbodies, built-up areas, lowland, sandy
area, saline land. In order to get accurate results, 18 training samples for each land use were
collected and generated sample signature. Finally, to find out change detection results a
post-classification method was applied, and the LULC change direction and change
detection matrix between initial and final states was evaluated.
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1. Results and Discussions:

All classes were named generally and they may further be divided into subclasses, such
as Agricultural Land, which also included crop fields and fallow fields (cotton field, grain,
garden and rice field); Bare Soil, which included rock, stony and unused land plots;
Waterbodies, which included both rivers, lakes and reservoir; Built-Up areas, which
included residential, commercial and industrial subclasses; Saline Land which includes
salinized land, land where water left saline land behind; Lowland which includes hilly areas
that does not have vegetation and finally the Sand that are covered with sand.

In Fig. 2 and 3 the spatial distribution of LULC for 1987 and 2019 years is provided.
The classified image for 1987 is divided into seven classes, with 51.5% (3098,54 km2) of
the area covered with agricultural land, 2.1% (123,86 km2) with built up, 12.4% (746,17
km2) with bare land, 7.5% (453,79 km2) with lowland areas, 20.2% (1216,21 km2) with
sandy land, 5.5% (332,47 km2) with water and 0.8% (50,78 km2) with Saline Land. About
60.8% (3661,08 km2) of the area of the 2017 image is classified as agricultural land, 10.1%
(610.8 km2) as built-up areas, 1.8% (109,23 km2) as bare land, 0.4% (23,47 km2) as
lowland areas, 0.4% (730,06 km2) as sand, 4.8% (288.01 km2) as water and 9.9% (6021,82
km2) as built-up areas. We can see that agricultural land gained 562.54 km2 (+18.2%),
built up area increased by 486.94 km2 (+393.1%), and salinized land by 548.39 km2
(+1079.9%). Bare land decreased by 636.9 km2 (-85.4%), lowland areas by 430.32 km2 (-
94.8%), sandy land by 486.15 km2 (-40%), and finally waterbody by 44.46 km2 (-13.4%).
Above numbers can be discussed as population increased by 60% (1991-2017) therefore
built up area increased accordingly, people gained irrigated land at the expense of hilly
areas and bare land to increase agricultural land. Area of agricultural land was increased
from 3098,54 km2 to 3661,08 km2, built up area from 123,86 km2 to 610,8. But Salinized
land increased by 11 fold from 50.78 km2 to 599.17 km2. This can be explained as Aral
Sea’s natural disaster resulted in Khorezm region. Since Uzbekistan, including Khorezm
has been facing water scarcity therefore water surface area was decreased by 44.46 km2 (-
13.4%) in 2019. See table 1.
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