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Objective: This study aims to analyze the Sangzor River basin as a distinct
geosystem by delineating its geographical and administrative boundaries and
assessing its internal structural hierarchy. Method: The research employs a basin
approach supported by Geographic Information System (GIS) and remote sensing
technologies to determine the spatial extent, sub-basin classification, and natural
resource utilization within the Sangzor basin. Results: The findings reveal that the
Sangzor River basin, located in the Middle Zarafshan natural geographic district
and spanning the Jizzakh and Samarkand regions, consists of 78 identified sub-
basins categorized into first-order basins. The study provides precise geographic
coordinates, demonstrates the interconnection between tributaries originating from

the Morguzar and Chumgqor mountains, and identifies key environmental
characteristics influencing basin dynamics. Novelty: This research contributes to
the field by integrating a basin-geosystem perspective with advanced GIS-based
delineation techniques, offering an updated methodological framework for assessing
river basin structures and natural resource management in arid and semi-arid
regions of Central Asia.

Natural resource use

INTRODUCTION

The founder of the basin approach in geography, which forms the basis of the
natural sciences, is considered to be the British scholar R.E.Horton. In 1948, his book
“Erosional Development of Rivers and Drainage Basins” was published in Great Britain,
where river basins were described as “erosional complexes” [1].

In 1963, V.B.Sochava introduced the concept of the geosystem. Since then, some
geographers have defined river basins as geosystems, while others have categorized
them as a distinct type of geosystem.

Recognition of the river basin as an inseparable geosystem unites scholars of
different perspectives within the basin approach. I.A.Titov viewed the river basin as a
geovegetation system, while L.M.Korytniy, S.Y.Sergin, V.M.Smolyaninov, A.Y. Reteyum,
and K.N.Dyakonov interpreted it as a geosystem. S.G.Aleksandrov recognized river
basins as the most convenient units for geographic regionalization [2], [3], [4].
A.D.Armand considered the basin as a geographic information system, where the river
channel acts as a communication channel, providing information about soft material
inflow, as well as upstream-downstream changes, such as the structure of terraces and
alluvial deposits, which reflect the historical dynamics of erosion.
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According to the above, a river basin is a functionally integrated whole system in
which the movement of matter within the basin from top to bottom is linked in a chain-
like manner. F.N.Milkov [5] writes that natural complexes in a river basin are
interconnected, consisting of valleys and small drainage subsystems. This idea has been
echoed by foreign scholars R.J.Charly and B.Kennedy, who studied river basins as
ecological systems and contributed to directions related to water resource management,
conservation of natural environments, and socio-economic development.

L.M.Koritniy emphasizes that the basin is a special spatial unit of the biosphere
and represents the most promising focus for multi-faceted study of nature and economy
and for environmental management [6], [7]. Today, with rapid advances in information
technologies, remote sensing and geographic information technologies (GIS) are used to
study various basin characteristics. L.M. Koritniy also notes that each river basin is an
interlinked hierarchical geosystem and divides a basin into two parts: tributaries and the
hydrographic network [8].

RESEARCH METHOD

The study area is located within the Middle Zarafshan natural geographic district,
administratively covering Jizzakh and Samarkand regions, and hydrologically forming
part of the Syrdarya basin [9].

The basin corresponds to an intermountain depression bounded by the southern
slopes of the Morguzar mountains and the northern slopes of the Chumqgor mountains.
The Sangzor river, which flows through the central part of the basin and forms a valley
of the same name, is 123 km long [10], [11], The total area of the basin is 2580 km2 [12],
[13].

The delimitation of the Sangzor basin was carried out through cartographic and
field research, as well as GIS-based methods, enabling precise determination of its
boundaries and peripheral points.

RESULTS AND DISCUSSION

The boundaries of the Sangzor River basin were delineated using topographic
maps and GIS technologies. Its northernmost point lies in the southeastern part of the
Qo‘ytosh mountain at 40°15'33"N and 67°23'44"E, while its southernmost point
corresponds to the upper reaches of Boyqo'ng‘irsoy on the Uzbekistan-Tajikistan border
39°33'07"N, 68°11'35"E. The easternmost point is located in the section where the
Morguzar mountains separate from the Turkiston range 39°38'38"N, 68°19'45"E, and the
westernmost point lies on the eastern slope of the G'o’bdun mountains 39°55'02"N,
67°17'25"E, see Figure 1.
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Fi.g.u.re 1. Natural map of the Sangzor River Basin

The basin widens from southeast to northwest, reaching 40-42 km at its widest,
while narrowing to 16-17 km towards the east [8]. Administratively, the basin covers
most of Baxmal and G’allaorol districts, Jizzakh city, and parts of Sharof Rashidov and
Bulung'ur districts, see Table 1.

Table 1. Location of the Sangzor River basin by district and city area

Name of administrative  Total area of the district, Area within the basin,

Ne unit (district) thousand km? thousand km?
1 Bakhmal district 1,86 1,34

2 Bulungur 0,76 0,03

3 Gallaorol district 2,0 1,12

4  Jizzakh city 0,1 0,03

5 Sharof Rashidov district 1,4 0,06

There are more than 100 rivers and streams in the basin. The right tributaries
(originating from the southern slopes of the Morguzar mountains) are mostly seasonal,
such as Shamasoy, Yettiqo’ton, Qudugsoy, Xo‘jasoy, Xumsasoy, Shaybek, and Otkamar.
Major left tributaries (originating from the Chumgqor mountains) include Guralash,
Boyqo'ng’ir, Kokjar, Tangatoptisoy, Jo'm-Jo’'m, and Baxmazorsoy [14], [15], see Table 2.

Table 2. Streams flowing into the Sangzor River

No  Streams name Length, km Basin area, km?
Right tributaries (streams flowing down from Mount Morguzar)
1 Jantaka 14 86
2 Okmulla 6 23
3  Shaybeksoy 7,5 42
4  Yettikoton 6,7 14
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No  Streams name Length, km Basin area, km?
5 Kuduksoy - -

6  Turgunsoy - -

7 Khojarsay 14 37

8 Tuyatola 9 23

9 Otkamar - 14

10 Uzunbuloksoy 16,5 40

11 Umarsoy 18 -

Left tributaries (streams flowing down from Chumgor Mountain)

1  Guralashsay 16,7 67

2 Baykungirsay 22 65

3  Kokjar 24 235

4 Dangara 13,5 -

5 Oqggorgan 19 48

6 Tangatoptisay 21 65

7  Sutarigsay 14 -

8 Jom-Jom 18 45

9 Baxmazarsay 21 54

10 Navka 24 94

During the study, tributaries flowing into the Sangzor were identified as first-

order basins, and their natural geographical characteristics were analyzed as distinct

geosystems. Altogether, 78 sub-basins were identified. Basin delineation was conducted
using WGS-84 UTM 42N projection in Global Mapper, MERIT DEM Hydrio digital
elevation model, and the Global Watershed application. The basin boundaries were

rasterized and refined in ArcMap 10.8, and subsequently divided into sub-basins using

QQGIS, see Figure 2.
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Figure 2. Map-scheme of the inner basins of the Sangzor River Basin

During the research work, the area sizes, natural geographical features, and nature

use issues of the allocated basins were revealed.
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CONCLUSION

Fundamental Finding : The study successfully delineated the Sangzor River basin
using topographic maps, GIS technologies, and digital elevation models, identifying 78
sub-basins and detailing their geographic coordinates, hydrological characteristics, and
administrative distribution. This confirms that the Sangzor basin functions as a complex
geosystem with spatially interlinked tributaries from the Morguzar and Chumgor
mountain ranges. Implication : The findings provide a scientific foundation for
sustainable watershed management and environmental planning in the Jizzakh and
Samarkand regions, emphasizing the potential of GIS-based approaches in optimizing
land and water resource utilization. Limitation : However, the study is limited by its
reliance on secondary data and a lack of in-situ hydrological and ecological
measurements, which may constrain the precision of environmental impact assessments.
Future Research : Subsequent studies should integrate real-time hydrological
monitoring, climate modeling, and socio-economic analyses to develop a comprehensive
framework for adaptive basin management and regional ecosystem sustainability in
Central Asia.
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