ACADEMIC RESEARCH IN MODERN SCIENCE
International scientific-online conference

THE INFLUENCE OF NATURAL-GEOGRAPHICAL AND GEOLOGICA[;
FACTORS ON THE FORMATION OF THE NORTH SURKHAN

GROUNDWATER DEPOSIT

Abatova Fotima Amirilloyevna
Master's Degree Student (1st Year)
Department of Hydrogeology and Engineering Geology
Geological Sciences University
E-mail: abatovafotimal2@gmail.com
Phone: +998974036316
https://doi.org/10.5281/zenodo.20954219
Annotation: This article analyzes the patterns of formation of groundwater

deposits located in the northern part of the Surkhandarya artesian basin. The role
of orographic structures on the southern slopes of the Hissar Range, hydrographic
networks (Tupalang, Sangardak, Khojaipak rivers), and the lithological
composition of the region in the accumulation of water resources are examined.
The study also evaluates the impact of climate change and anthropogenic factors
on groundwater dynamics based on long-term monitoring data.
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Introduction: One of the pressing issues of modern hydrogeology is the
scientific substantiation of the influence of natural-geographical and geological
factors on the formation of groundwater resources. The Northern Surkhan
groundwater deposit, which forms part of the Surkhandarya artesian basin, is of
strategic importance for the region’s drinking water supply and agricultural
needs. The formation of the deposit is determined by the specific orographic
structure of the area, which is bounded by the Hissar Range in the north and east,
and by the Baysun and Kohitang mountain ranges in the west.

Aim and Objectives of the Study: The aim of this research is to
comprehensively investigate the hydrogeological conditions of the Northern
Surkhan groundwater deposit and to provide a scientific basis for the sustainable
management of regional water resources through a systematic analysis of the
interrelationships between the natural and geological factors influencing its
formation.

Main Part: The relief of the Surkhandarya region is one of the principal
factors controlling groundwater flow and accumulation. According to elevation

characteristics, the territory is divided into four zones:
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a) High mountain zone (4000-5000 m): Represented by the Hissar and
Baysun mountain ranges, serving as the primary groundwater recharge and
water-collection area.

b) Middle mountain zone (1000-3500 m): Includes the Chulbair,
Kohitang, and Bobotag mountain ranges.

c) Low mountain zone (<1000 m): Represented by the Kelif-Sherabad and
Sarikamish ranges.

d) Lowland plains: The Surkhandarya and Amu Darya valleys, which
constitute accumulation zones composed predominantly of young alluvial-
proluvial deposits [1].

The geological framework of the region determines the filtration and storage
characteristics of groundwater. The Northern Surkhan groundwater deposit is
primarily composed of Neogene and Quaternary sediments. The aquifer layers
mainly consist of highly porous sand, gravel, and coarse clastic deposits, which
function as effective natural reservoirs for groundwater storage. The tectonic
structure of the Surkhan Depression has facilitated the stratification of aquifers
and the formation of confined (artesian) groundwater within deeper horizons [2].

Characteristics of the major rivers in the region and their role in
groundwater formation:

Table 1. Characteristics of the Main Rivers in the Region and Their Role in
Groundwater Formation

A
River -Verage Mineralization| Distinctive Characteristics
Discharge
54.79 m3/s The largest river artery in the
Tupalang : 3 : ;
River (Maximum: || 291.4 mg/dm region; mainly fed by
221 m3/s) snowmelt and glacier waters.
Plays a significant role in
Sangardak . Low recharging the Northern |
River 16.51 m”/s (freshwater) Surkhan groundwater deposit.
Infiltration rate: 3.0-6.89
m3/s.
Water quality is relatively
Sherabad Low during Up to 2568 poor due to saline and
River the dry season mg/L gypsum-bearing geological
formations.
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Average

] Mineralization|| Distinctive Characteristics
Discharge

River

Receives the waters of the
Sangardak and Khojaipak

Surkhandarya| Length: 196 Variable tributaries and contributes to

River km _
regional groundwater

recharge processes.

Reservoirs: To regulate river flow, several major reservoirs have been
constructed in the region, including the Tupalang Reservoir (500 million m?), the
Southern Surkhan Reservoir (200 million m?®), and the Uchgqizil and Oqtepa
Reservoirs (each with a storage capacity of 160 million m?). Anthropogenic
Factors and Irrigation Systems: Large hydraulic engineering structures built
within the region have an indirect influence on the groundwater regime by
regulating surface water flow. In particular, the Tupalang Reservoir, with a
capacity of 500 million m?, and the Southern Surkhan Reservoir, with a capacity
of 200 million m?, play a significant role in controlling river discharge and
consequently affect groundwater recharge processes. Furthermore, the complete
concrete lining of the 94-km-long Sherabad Main Canal has reduced infiltration
losses, thereby contributing to the stabilization of the region’s meliorative and
hydrogeological conditions.

The climate of the Surkhandarya region is sharply continental and plays a
crucial role in the formation and replenishment of groundwater resources [3].
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CLIMATE CHARACTERISTICS OF THE SURKHANDARYA REGION

Key indicators and their influence on groundwater formation

1. ANNUAL PRECIPITATION AND EVAPORATION 2. TEMPERATURE INDICATORS (°C)

Annual Precipitation Annual Evaporation

(mm/year) (mm/year) Average Minimum
) - - (Mean) @ Absolute Maximum
5 =8 ] 14.9°C (18.0%) 48°C (58.3%)
2,690.7 mm
341.25mm S [ﬂ.} g
| | Average Annual
\
161.47 mm Average Maximum \ A Te:;earttgre Absolute Minimum
(Mean) > . S (Mean)
19.5°C (23.7%) h | 14.9°C (18.0%)
Denov Termez Sherabad 7
Evaporation in Sherabad is ~8 times higher 1 The absolute maximum temperature reaches 48°C,
than annual precipitation (Denov). | indicating extremely hot summer conditions.

A Low precipitation, high evaporation and high summer temperatures limit natural groundwater recharge
U and increase the importance of river infiltration and mountain runoff.

4. KEY CLIMATE FIGURES 5. IMPACT ON GROUNDWATER

Annual precipitation
(Denov) 341.25mm

3. MAIN FACTORS AFFECTING
GROUNDWATER RECHARGE

Snow and glacier melt in high
mountain areas

High evaporation reduces soil

moisture and natural recharge.
Annual precipitation 161.47 mm
Termez) = S : o :
$ Direct rainfall contribution to
Infiltration from rivers 1 Annual evaporation groundwater is very limited.
a (e.g., Sangardak, Topalang) ~==  (Sherabad) 2,690.7 mm

bl

Average annual minimum Mountain rivers and their

@ww@

. 2 o
Permeable alluvial-proluvial temperature 14.9°C infiltration are the main source
deposits = of recharge.

1 Average annual maximum A
JL temperature 19.5°C .
Regulation of flow by reservoirs Sustainable water management
(improves distribution of water) Absolute maximum 48°C is essential for long-term water
temperature security.
(@/:’ Understanding the climatic conditions is crucial for effective manag: and pr ion of
groundwater resources in the Surkhandarya region.

Figure 1. Annual precipitation, evaporation rates, and regional temperature
indicators

Groundwater Monitoring

Information on groundwater monitoring and the observation well network
in the Surkhandarya Region. Monitoring is conducted to study the regime and
quality of groundwater in Quaternary deposits. A total of 200 observation wells
are in operation, including 108 groundwater (unconfined aquifer) wells and 92
artesian (confined aquifer) wells.

Deposit/Aquifer | Groundwater | Artesian

Area Wells Wells Monitoring Characteristics

Twelve wells have been
monitored for more than 31
31 21 years; 24 groundwater wells are
located in shallow layers (up to

20 m depth).

Northern
Surkhan

Seventeen wells have monitoring
28 27 records ranging from 16 to 30
years.

Southern
Surkhan
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Deposit/Aquifer | Groundwater || Artesian

M 3 : h . .
Area Wells Wells onitoring Characteristics

Seventeen groundwater wells
have monitoring histories
Sherabad 24 33 exceeding 31 years; this area
contains the largest number of
artesian wells.

The monitoring network is

AmuD 10 7
mu Darya relatively small.

Pashkhurt 4 _ Monitoring is carried out only

through groundwater wells.

Table 2. Groundwater monitoring and observation well network in the
Surkhandarya Region.

A total of 200 observation wells operate in the Surkhandarya Region. Within
the Northern Surkhan aquifer system, 31 groundwater wells and 21 artesian
wells are currently in operation. Analyses indicate that shallow groundwater (up
to 20 m depth) is highly sensitive to atmospheric precipitation. For example,
during the drought period of 2000-2001, when annual precipitation decreased to
70-160 mm, groundwater levels experienced a significant decline [4].

Conclusion:The complex orographic structure of the region and the glaciers
located in the high mountain areas, which feed the Topalang and Karatag rivers,
constitute the main natural sources replenishing groundwater reserves. The
sharply continental climate and high evaporation rates (reaching 2,609 mm in
Sherabad) negatively affect groundwater levels and increase the risk of soil
salinization. As of 2002, the network of 200 observation wells and monitoring
records extending over more than 31 years provide a valuable scientific basis for
sustainable water resource management. Although the lining of irrigation canals
with concrete (for example, the Sherabad Main Canal) helps reduce water losses,
it also alters the natural groundwater recharge regime. To preserve groundwater
quality in the Northern Surkhan aquifer, it is essential to enforce strict control
over Sanitary Protection Zones (SPZs) and ensure their effective management.
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