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Abstract. The Syrdarya river basin, with its rich historical significance in agriculture, now
faces with contemporary challenges that demand immediate attention. The main issues revolve
around soil erosion and declining water quality downstream, both of which pose severe threats to
the ecosystem and local communities. One pressing concern is the alarming lack of research in this
region, leaving a critical knowledge gap in understanding and addressing these challenges effec-
tively. The interplay between water quality and soil erosion is a fundamental aspect that cannot
be overlooked. Salinity, primarily caused by elements such as SO42- and Ca?*, plays a pivotal role in
the degradation of soil and exacerbation of erosion by impeding plant root access to water. Down-
stream areas, particularly those reliant on rice-based cropping fields that require extensive irriga-
tion, bear the brunt of these issues. Erosion in these regions leads to a cascading effect on water
quality. Saline soil, pesticides, and fertilizers eroded from fields ultimately find their way into the
river, posing significant threats to both ecosystems and nearby communities. Furthermore, the
escalating levels of soil erosion and degradation have substantially increased the demand for irri-
gation water. If the current rate of soil salinization and river pollution remains constant, it's a
bleak forecast for the Kyzylorda region. In a matter of decades, the once-fertile lands may become
unsuitable for agriculture, and the Syrdarya river's water may no longer be safe for drinking or
other critical purposes. This study aims to shed light on the intricate relationship between water
quality and soil erosion in the Syrdarya river basin. It utilizes the water quality index (WQI) meth-
odology to assess the impact of soil erosion and potential pollutants on the river's water quality.
By doing so, it underscores the urgent need for informed decision-making in the pursuit of sus-
tainable resource management and environmental protection in this crucial region. Recognizing
and addressing these challenges is not only essential for the present but also for safeguarding the
future of the Syrdarya river basin and its inhabitants.

Key words: soil erosion, water quality, Agricultural practice, furrow irrigation, Kyzylorda,
Syrdarya, WQI (water quality index), priority indicator of water quality index.

of salinity, with SO42- being the main anion
and Ca?* as the main cation contributing to
this [2]. Salinization will contribute to the
erosion and degradation of soil which can
be ascribed to the vegetation dynamics.
Because the salts hinder the ability of plant

INTRODUCTION
The Syrdarya river basin, renowned
for its historical role in agricultural produc-
tion, confronts contemporary challenges
centered on water quality and soil erosion
downstream in the irrigated lands. Despite

the pressing need to address the impact of
agricultural and industrial pollutants in
this region, research has been notably lack-
ing. The interdependent relationship be-
tween water quality and soil erosion can-
not be overstated [1]. The statistical analy-
sis found that the irrigated lands in the
Syrdarya river basin had the highest levels
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roots to access water in the soil.

Both primary and secondary salini-
zation are significant factors contributing
to soil erosion in the Syrdarya region which
are related to agricultural activities. Prima-
ry salinization occurred in the region as a
result of the initial accumulation of salts in
the soil due to factors like the use of saline
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water for irrigation. This process disrupted
the soil's structure and reduced its ability
to retain moisture, making it more vulnera-
ble to erosion by wind and water.

Secondary salinization, on the other
hand, has occurred because the salts that
have accumulated in the soil over time are
brought closer to the surface through capil-
lary action or other mechanisms. This hap-
pens as a result of poor irrigation practices,
such as excessive water application or in-
adequate drainage systems, which cause
salts to rise and accumulate in the topsoil
Secondary salinization further exacerbated
the soil's susceptibility to erosion.

The hydrochemistry and geochemis-
try of the Syrdarya River play a vital role in
the region’s economical situation, as they
are significantly influenced by agricultural
and industrial activities both upstream and
downstream to the river. These activities
have a profound impact on the lives and
ecosystems of the local inhabitants. One
notable example is the salinity of the soil,
which results from ineffective irrigation
practices.

Salt is a beneficial mineral for both
human consumption and crop growth, as it
is essential for the human body and plant
development. However, when the salt con-
tent in the soil of the vicinity lands of a riv-
er exceeds the established standards, it ini-
tiates a series of negative consequences.
First, it leads to soil erosion and infertility,
degrading the quality of the land for agri-
culture. This, in turn, intensifies the water
requirements of plants as they struggle to
cope with the salt-affected soil. Additional-
ly, the excess salt in the river pollutes the
surface water as it is carried away by the
flowing river. The Soil erosion in the down-
stream section of the Syrdarya adversely
affected the river's water quality. This is
primarily caused by the runoff of eroded
saline soil from agricultural lands, coupled
with the washing away of pesticides and
fertilizers applied to fields, which ultimate-
ly find their way into the river. This process
of sedimentation and pollution poses a sig-
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nificant threat to freshwater and marine
habitats, as well as the well-being of local
communities that rely on these ecosystems.
In this study, we aimed to assess the impact
soil erosion and other pollutants on the
quality of Syrdarya. We employed the wa-
ter quality index (WQI) methodology to
identify pollution stemming from industri-
al and agricultural operations, encompass-
ing both metallic and non-metallic chemi-
cal constituents, salinity, Ph levels, total
dissolved solids (TDS), minerals, as well as
pesticide residue contamination. The sig-
nificance lies in the absence of recent water
quality evaluations and the impact of soil
erosion and agricultural practices.

Thus, it is crucial to effectively com-
bat soil erosion to ensure the soil structure,
its conservation, and subsequently preser-
vation of water quality. Concerns related to
water contamination, primarily stemming
from agricultural practices, have been ad-
dressed in existing research, as highlighted
by research studies [3].

Soviet initiatives aimed at boosting
agricultural output resulted in significant
water diversion, which has had adverse
effects on the suitability of water for both
irrigation and fisheries, as noted by [4].

Agricultural activities are identified
as the primary source, accounting for 90%
of water pollution in the basin, with indus-
trial pollutants, though smaller in volume,
posing heightened toxicity [5]. The dis-
charge of agricultural irrigation water into
the rivers was the major cause of the in-
creases in minerals and salinity [6].

The discharge from irrigation runoff
is a significant contributor to water con-
tamination in various regions, as it has an
impact on the suitability of water for sub-
sequent purposes, including domestic, in-
dustrial, irrigation supply, fisheries, and
occasionally recreational activities [7].
Eroded soil, which carries salinity and oth-
er mineral particles from fertilizers and
pesticides in the soil, and soil itself, con-
tributes to water pollution in the river.
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When polluted water is released un-
treated or poorly treated into rivers, it be-
comes challenging to restore, making water
quality a paramount issue. Furthermore,
industrial activities, including hazardous
chemical facilities and tailings manage-
ment, pose significant threats to water
quality [8].

Simultaneously, irrigated agriculture,
which dominates the region, imposes
stresses on soil structure. Water-intensive
crops, such as rice, contribute to changes in
soil structure and erosion. In Kyzylorda,
the primary rice-growing region, furrow
irrigation, which is essential for agricultur-
al productivity, leads to soil erosion [9].
Erosion results in a decrease in topsoil
depth, which contains vital nutrients like
nitrogen, phosphorous, potassium, and mag-
nesium, further impacting soil fertility and
contaminating surface water bodies [10].

As per Figure 1, water contamination
in the Syrdarya River has been a long-
standing problem, and analysis of water
samples has revealed a troubling pattern of

increasing mineralization levels from 1960
to 2000. This rise in mineralization has
been consistently observed in all four hyd-
rographic representative sections of the ri-
ver. Of particular concern is the region of
Kyzylorda, which stands out with the hig-
hest average annual mineralization rate of
1.715 g/1, second only to the Kazalinsk hyd-
rographic section along the Syrdarya River.

This data underscores the alarming
trend of rising mineralization levels in the
Syrdarya River, with Kyzylorda experienc-
ing significant water quality challenges.
The continuous increase in mineralization
levels poses serious threats to the local
ecosystem, agricultural practices, and the
well-being of communities that rely on this
water source. Urgent and comprehensive
measures are needed to address this press-
ing issue of water contamination in the
Syrdarya River, ensuring the preservation
of both the environment and the liveli-
hoods of those dependent on this vital wa-
terway. [11]

AVE MINERALIZATIONOF SYR DARYA

1960 - 2000
1960-1970 ®1971-1980 M1981-1990 ®1991-1999
BEKABAD SHARDARA KYZYLORDA KAZALINSK

REPRESENTATIVE HYDROGRAPHIC SECTIONS

Figure 1 - Ave Mineralization of Syrdarya during 1960-2000 [11]

Figure 2 presented highlights a sig-
nificant environmental concern in central
and southern Kazakhstan that is the wide-
spread problem of soil salinization. This
issue is primarily driven by the distinctive
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arid and semi-arid climates prevalent in
these regions, which contribute to the ac-
cumulation of salts in the soil. Agricultural
activities in the area further intensify soil
salinization.
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Figure 2 - Kazakhstan and global soil salinization during (1989 and 2020) [12][13]

Globally speaking, one-third of all
irrigated land, encompassing more than
100 countries including across various cli-
mate zones, were affected by salinity. Cen-
tral Asia, owing to its geographical location,
is naturally characterized by high salinity.
This includes one billion hectares of irri-
gated land with diverse levels of salt con-
tent, of which less than 80 million hectares
can be attributed to human activities. The
adverse impact of soil salinization is partic-
ularly significant in (semi-)arid regions,
with detrimental consequences for their
economic sectors.

According to United Nations data,
approximately six million hectares of cur-
rently irrigated land are affected by salinity
in different ways. Alarmingly, over 40% of
the world's total agricultural land is de-
graded due to unsustainable land reclama-
tion practices, which suggests that a sub-
stantial portion of irrigated land may be-
come unsuitable for cultivation in the fu-
ture [14].
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Salinity is typically not evenly dis-
tributed and varies based on the geochem-
istry of a region. According to a global sali-
nization map, one of the continents with
the highest prevalence of salt-affected are-
as is Asia, with a particular focus on Ka-
zakhstan, Iran, and China. In these arid and
semi-arid climates, evaporation surpasses
precipitation, leading to the accumulation
of salt in the soil. The global map of soil
salinization shows that soil salinity has al-
most doubled in Kazakhstan between 1980
and 2020 [12].

The quantity of water required for
irrigation on farmed lands will increase
due to soil salinity and degradation. Predic-
tions indicated that most of the agricultural
land in the Syrdarya river basin will be-
come unsuitable for irrigation in the next
few decades if the current trend of soil sali-
nization and water pollution continues. In
addition, the rivers will no longer be ap-
propriate for supplying drinkable water
due to the increasing levels of salt contami-
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nation. This type of river contamination
has the potential to do irreversible damage
to the ecology and the socioeconomic de-
velopment of the Kyzylorda oblast.

A significant shift has occurred in
Kazakhstan's water usage patterns over
recent decades. While surface water
sources were historically the predominant
choice for water supply in most regions,
the constraints associated with surface wa-
ter availability and quality have led to a
heightened utilization of groundwater re-
sources.

In such a situation, the management
of soil erosion and desalinization can be
very helpful but quite costly. Also, the
choice of strategies depends on the specific
type of salinity and erosion conditions that
need to be addressed. Nevertheless, in the
southern part of Kazakhstan and the flood
plain of the Syrdarya river basin soil salini-
ty is caused by furrow irrigation in rice-
based cropping fields [15]. Efficient water
utilization can best manage and mitigate
salinity irrigation issues in this region. Par-
ticularly drip irrigation serves as a prime
illustration of effective water management
to control soil salinity.

This literature review underscores
the interdependence of water quality and
soil erosion in the Syrdarya river basin, em-
phasizing the need for comprehensive re-
search and integrated strategies to address
these environmental challenges effectively.

MATERIALS AND METHODS

In this study, we adopted a secondary
data collection approach to gather and ana-
lyze data. This approach allowed us to lev-
erage previously collected information and
focus on analyzing, interpreting, and draw-
ing meaningful conclusions from the avail-
able data. For analyzing purpose, it was
important to understand the extent of wa-
ter pollution in the basin. Only a handful of
studies have previously reported the level
of water pollution in the river stemming
from agricultural practice and soil erosion.
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For instance, in 2015, Daniel. D. Snow con-
ducted a research study in which water
samples were gathered from five remote
locations to investigate how agricultural
practices affected seasonal changes in wa-
ter quality before and after crop growing
seasons. These samples were obtained
from downstream areas of the Syrdarya
river in Kazakhstan. During all the sam-
pling events in Syrdarya, it was observed
that the water samples contained residues
of lindane (y-HCH) ranging from 0.014 to
0.24 g/L. These concentrations were
among the highest reported globally for
river systems. Considering that Lindane, a
chemical compound used both as an agri-
cultural insecticide and as a pharmaceuti-
cal remedy for lice and scabies, can pose
significant risks when it contaminates
sources such as drinking water and fisher-
ies, it's important to be aware of its poten-
tial harm in these contexts. Syrdarya [16].
Hence, a literature review was an effective
tool for data collection procedures.

UNECE report on water quality in the
Amu-Darya and Syrdarya river basins de-
tailed water quality indicators for the
Syrdarya are outlined in table 1. The Maxi-
mum Allowable Concentrations (MAC) 1
and 2 are specified for fisheries and agri-
culture, while MAC 3 is designated for
drinking purposes in open water bodies.
These indicators formed the foundation for
establishing standard values for each pa-
rameter in our analytical study. The subse-
quent tables and paragraphs provide a
comprehensive overview of the parame-
ters' indicators and mean concentration
values [17].

These indicators will provide us with
insights into the acceptable levels of salini-
ty, PH, and other minerals in the Syrdarya’s
water for specific purposes such as agricul-
ture, fisheries, and drinking. If these miner-
al levels surpass the established standards,
it indicates potential issues with the neigh-
boring soils too.
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Table 1 - Water quality indicators for Syrdarya river [17]

Ne Indicator Unit MAC1 MAC2 MAC3

1 Oxygen mg/] 6 - 0.005

2 BOD mg02/1 3 - 6

3 COD mg02/1 15 - -

4 Nitrite Nitrogen mg/| 0.02 - 3

5 Salinity mg/| 1000 - up to 1000

6 Chlorides mg/] 300 350 350

7 Sulphates mg/] 100 - 500

8 Magnesium mg/l 40 - <40

9 Sodium mg/1 120 - 120

10 Total hardness ml/l 7 7 7

11 Copper ug/l 1 1 1

12 Zinc ug/l 10 5 1

13 Chrome VI ug/l 1 - 0.5

14 Phenol mg/] 0.001 No more than 0.01
15 0il products mg/1 0.05 - No more than 0.05
16 Fluoride mg/] 0.75 1.5 1.5

The analysis of soil conditions in
2020 unveiled a notable degree of land
degradation, affecting 43% of Kazakhstan's
landmass to a significant extent. Addition-
ally, desertification is on the rise within the
irrigated soils of the Syrdarya river deltas.
[18]. Though, it is the responsibility of soil
to capture and retain water. However, de-
graded soil lacks the ability to hold water
for extended periods, leading to excessive
runoff that eventually flows into the river,
resulting in river’ water pollution. This is a
recurring issue occurring in the Syrdarya
river. Following in this research we will
scrutinize that the current states exceed
the standard level.

The region lacks adequate water
quality data, making it challenging to as-
sess the current status reliably. This is not
surprising, given the limited understanding
of the regulating processes, which in turn
hinders the development of sustainable
management strategies for predicting so-
lute variations.

The latest research, which focuses on
assessing the concentrations of dissolved
and acid-leachable trace elements concern-
ing applicable water quality standards in
the Syrdarya, Aral Sea Basin, South Kazakh-

stan [19], also scrutinized the levels of me-
tallic and non-metallic chemical com-
pounds, along with other minerals and to-
tal dissolved solids. This analysis was con-
ducted based on three distinct criteria:
minimum, average, and maximum, as illus-
trated in table 2. The mean values were
utilized in this research.

In the present study the approach is
calculation of Water Quality Index WQI us-
ing the weighted arithmetic index method
[20], which indicates the extent of water
pollution or quality. This unique parameter
will help us better understand the current
state of the water quality of Syrdarya in
terms of an index number, which repre-
sents the overall quality of water for any
intended use. It is defined as a rating that
reflects the composite influence of differ-
ent water quality parameters taken into
consideration for the calculation of an in-
dex (WQI). The indices are among the most
effective ways to communicate information
on water quality trends to the public or the
policy makers and in water quality man-
agement. In the formulation of the WQ], the
relative importance of various parameters
depends on the intended water.

100




ArposkoJiorusa

IlouBoBeaeHue U arpoxumus, Ne3, 2022

Table 2 - Major ions and TDS (in mg L-1) collected for Syrdarya waters in August 2021,

[19]
Minerals TDS HCOsz- | CO% | CL- S024 Caz+ Mgz+ Na+ K+
Metal/Non-metal ions NA NA N N N M M M M
Average 1359 140 125 737 130 95 175 4.1
Maximum 1502 247 9 147 804 170 109 213 4.8
Minimum 1257 98 ND 113 661 116 89 158 2.4

Step 1: In the present study, the unit
weight (Wn) values for each parameter
were calculated by using the following for-
mula taken from studies on water quality
parameters of bore waters of Reddigudum
Mandal [21].

k

Wn = 5n (1)
Were,
1 1

NP R

K= st 5= == sm _— Tsn

(2)

Sn = Standard permissible value for
the nth parameters

Wi = unit weight for nth parameter

k = proportionality constant

Step 2: Calculation of Sub index (Qn)
value by using the formula:

vn= Mean concentration of observed
value

vs = Standard value

Vo= ideal value, in most cases Vo=0
except in certain parameters like Ph, dis-
solved oxygen, etc.

(VPH-T)
Q= 7 x100 (4)
Therefore,
(B821-7)
Q= 2577 %100
(121}
Q= ¥ x100=08
Qru=0.8

Step 3: Calculation of WQI, by com-
bining step 1 and step 2:

ZWn Qn
(¥n—Vo) WQI = ZWn (5)
_ (Sn-Vo)
Qn= x 100 (3) 89.25
Qn = quality rating WQl= 1 =89.25
n = water quality parameter
Table 3 - Calculation of Water Quality Index [20]
IDE- Mean
Stan- . Qn=
Para- X1/ K=1/ Wi = AL Con
meters dard | 1/Sn Sn (£1/Sn) K/Sn Value | Value Vn/Sn \in/Sn WnQn
(Sn) vo) | vm 100
PH 85 | 0.118 | 0.259 3.861 0.454 7 8.21 0.8 80.000 | 36.342
EC 300 | 0.003 | 0.259 3.861 0.013 0 318.4 | 1.0613 | 106.133 1.366
TDS 500 | 0.002 | 0.259 3.861 0.008 0 1359 2.718 | 271.800 | 2.099
Ca2+ 75 0.013 | 0.259 3.861 0.051 0 130 1.7333 | 173.333 | 8.924
Mg2+ <40 | 0.025 | 0.259 3.861 0.097 0 95 2.375 | 237.500 | 22.926
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[Ipogosmkenue Tabauib Ne3

Stan- IDE- Mean Qn=
Param- x1/ K=1/ Wi = AL Con -
eters ((i;irrlgi 1/5n Sn (¥1/Sn) K/Sn Value | Value Vn/Sn Y“ri/OS;)n WnQn
(V0) (Vn)
CL- 250 | 0.004 | 0.259 3.861 0.015 0 125 0.5 50.000 0.772
Na+ 120 | 0.008 | 0.259 3.861 0.032 0 175 1.4583 | 145.833 | 4.693
K+ 12 0.083 | 0.259 3.861 0.322 0 4.1 0.3417 | 34.167 | 10.994
SO(4)
2. 500 | 0.002 | 0.259 3.861 0.008 0 737 1.474 | 147.400 | 1.138
Sum 0.259 1.000002 89.254
RESULTS AND DISCUSSION Table 1 and table 2, which are includ-

Irrigation practices in the rice
cropped areas, such as in Kyzylorda, caused
soil erosion and diminish soil fertility due
to salinity and alterations in soil structure,
resulting in the contamination oftheSyrdar-
ya river by the irrigation runoff water.

A numerical analysis of the priority
indicators of water quality in Syrdarya for
fisheries, agriculture, and drinking water
were provided by [13]. These indicators
were evaluated based on the maximum ac-
ceptable concentration, as shownin table 1.

Our study determined that the medi-
an value for PH in Syrdarya was 8.21, the
median value for electrical conductivity
(EC) was 318.4 uS cm1, and the median
value for total organic carbon (TOC) was
2.75 mg/l.

ed in our study, serve as the foundation for
calculating the WQI and provide a descrip-
tion of the current water quality status in
Syrdarya. To estimate the WQI, we took the
average values from nine different sites,
focusing on the concentrations of minerals
in the river, as presented in Table 2. The
calculation of WQI and the respective for-
mulas were provided at table 3.

In addition, we assessed the appro-
priateness of the (WQI) values, as indicated
in table. 4, for human consumption, based
on a study conducted on the pollution in
the drinking water of Rairangpur, a small
town in North Orissa predominantly inhab-
ited by tribal communities [22]. The rat-
ings for the WQI values are as follows:

Table 4 - Classification of Surface Water quality according to [22].

Classification of surface water quality according to WQI range
Category Water Quality WQI
I Excellent 0-25
11 Good 26 - 50
111 Poor 51-75
I\ Very Poor 76 -100
Vv Unsuitable Above 100

Our calculations and literature analy-
sis revealed that the water quality, which
results from eroded soil in the flood plain
of Syrdarya, falls under Mishra & Patel's
(2001) IV category, as indicated in table. 4,

that is "Very Poor" and unfit for drinking
purposes.

The results of this study emphasize
the critical interplay between water quality
and soil erosion in the Syrdarya river basin.
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The combination of these factors poses se-
vere challenges for both the environment
and local communities, particularly in
downstream regions heavily reliant on ag-
riculture. It is evident that the impact of
agricultural and industrial pollutants in
this region, coupled with poor irrigation
practices, has led to salinization and subse-
quent soil erosion.

The absence of adequate research
and comprehensive data on water quality
and soil conditions in the Syrdarya region
highlights the urgent need for further in-
vestigation. This study utilized the WQI
methodology to assess the impact of soil
erosion and potential pollutants on the
river's water quality. The calculated WQI of
89.25 underscores the substantial pollu-
tion and degradation of water quality in
the Syrdarya, indicating that immediate
measures are required to mitigate these
issues.

Efforts to combat soil erosion, such
as efficient water management practices
like drip irrigation, are crucial for preserv-
ing soil structure and preventing further
degradation. Furthermore, addressing sa-
linity issues in soil and water sources is
imperative to maintain the viability of agri-
culture in the region.

The consequences of failing to ad-
dress these challenges are dire, with the
potential for vast areas of the Syrdarya ba-
sin becoming unsuitable for irrigation and
increasing risks to both the environment
and human health. It is imperative for poli-
cymakers and stakeholders to recognize
the urgency of this situation and prioritize
informed decision-making to ensure the
sustainable management of resources and
protection of the Syrdarya river basin and
its inhabitants. Additionally, further re-
search and data collection efforts are es-
sential to monitor changes in water quality
and soil conditions over time and to guide
effective mitigation strategies.

CONCLUSION

In conclusion, this research delves

deep into the pressing environmental chal-

lenges plaguing the Syrdarya River Basin,
with a specific focus on unraveling the
complex interplay between soil erosion
and water quality decline. The findings of
this study cast a spotlight on the profound
repercussions of this intricate relationship,
reflecting throughout the entire region's
water quality.

One of the pivotal discoveries of this
investigation is the irrevocable degradation
of water quality downstream in the Syrdar-
ya River. This deterioration can be primari-
ly attributed to agricultural practices and
related erosion of soil. The erosive forces at
play, coupled with the runoff of pesticides
and fertilizers, have led to a distressing
surge in pollution levels.

This alarming scenario poses an im-
minent threat not only to the delicate
freshwater and marine ecosystems but also
to the livelihoods of the local communities
heavily reliant on these ecosystems for
their sustenance.

To comprehensively gauge the extent
of this environmental crisis, the study em-
ployed the WQI (WQI) methodology, taking
into account some parameters including
chemical constituents, PH level, Total Dis-
solved Solids (TDS), mineral content, and
pesticide residues. This research assumes
paramount importance given the dearth of
recent evaluations regarding water quality,
coupled with the mounting concerns re-
garding the loss of the most fertile layer of
soil, and the declining water quality stem-
ming from conventional irrigation practic-
es, notably furrow irrigation which is com-
monly employed for cash crops such as
rice.

Categorically, this study pinpoints
agricultural activities as the primary cul-
prit behind water pollution in the Syrdarya
River Basin, contributing a staggering 90 %
to the overall pollution burden. Although
industrial pollutants are comparatively
lower in quantity, they exhibit significantly
higher toxicity levels, compounding the
overall environmental challenge. The dis-
charge of agricultural irrigation water into

103



ArposkoJiorusa

IlouBoBeaeHue U arpoxumus, Ne3, 2022

the river emerges as a pivotal factor exac-
erbating soil erosion and elevating salinity
levels, thus further amplifying the water
pollution crisis.

In the quest to enhance surface wa-
ter quality in the region, the study under-
scores the effectiveness of adopting soil
conservation measures. Techniques such as
conservation tillage, no-till farming, estab-
lishing buffer strips, terracing, and various
other management strategies can go a long
way in mitigating soil erosion. Further-
more, the implementation of drip irrigation
presents a promising avenue to curb soil
erosion and minimize water loss, thus pro-
moting sustainable agricultural practices.

In summation, this research offers
invaluable insights that should serve as a
guiding compass for decision-makers in the

Syrdarya River Basin. It sounds like a clari-
on call for immediate action, emphasizing
the imperative need to address the ram-
pant soil erosion and institute stringent
controls on agricultural and industrial pol-
lutants. The preservation of the region's
water quality and the fragile ecosystems it
sustains hang in the balance, and concerted
efforts must be taken to ensure their con-
tinued health and vitality.
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Aybl 1mapyallblIBIFBIHJAFbl ©3iHIH, 6all Tapuxu MaHbI3bl 6ap CblpJapyus e3eHiHiH
6acceliHi Kasip WIYFbLI TYpAe Hasap ayJapy/Abl Tajlal eTeTiH 3aMaHayu MaceJieJiepMeH beTiie-6eT
Kesin oTblp. Herisri Macesiesep TonblpakK 3pO3UsACBI ME€H TOMEHI| aFbICTaFbl Cy CalacCblHbIH
TeMeH/leyiHe 6alJaHbICThI, OJIap/blH, eKeyi e 3KOXKyhe MeH XeprigikTi KayblMJacTbIKTapFa
YJAKeH Kayinm TeHAipeAi. MasacbhI3ZlaHABIPATBIH Macesesaep/iH 6ipi - ocbl alMakKTarbl
3epTTeyJepAiH KeTKiTiKci3airi, 6ys1 mpobJeManapbl TUIMAI TYCiHY KoHe IelllyZie MaHbI3/Ibl
6iniM a/aKTBIFBIH KajAplpajbl. Cy camackl MeH TONbIpaK 3pO3UACHl apacblHAAaFbl ©3apa
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Gaii/1aHbIC esleyci3 KaJAblpMalTbIH HeTi3ri acneKT 60/blN Tabbl1aAbl. Ty3[bLIBIK, €H alJbIMEH,
S042- xoaHe CaZ+ cUAKTHI 3JIeMeHTTeP/eH TYbIHAAN/bI, TONBIPAKThIH JerpaZaluacblH/a KoHe
OoCiMJIIK TaMbIpJIapbIHbIH CyFa KOJI KeTKi3yiHe KeJepri »Kacay apKblibl 3pO3UAHBIH KYLIEiHae
ey pes aTKapajbl. AFBICTBIH TOMEHTI XKaFbIHJaFbl ayJaH/jap, acipece Kypill erictikrepine
TAyeJJ[i, oslap KeH KeJieM/[li CyapyAbl KaKeT eTefi, Oy MacesesepZiH €H aybIpTHAJbIFbIH
KeTepeni. Bbya aliMakTapZarbl 3po3us Cy camacblHa KacKaJTbl acep eTeAi. ErictiktepneH
9po3UAFa YUIbIpaFaH TY3/bl TONBIPAK, NMeCTULUJATEDP MeH ThIHAWTKBIIITApP, Caliblll KeJreHJe,
@3€eHre TYCill, 5KOXyHesJep MeH »aKblH MaHJAaFbl KaybIMJACTbIKTapFa aWTapJbIKTall Kayin
TeHAipeni. CoHbIMEH KaTap, TONbIPAK 3pPO3UACBIHBIH »K9He JerpaJalMACbIHbIH Kyllewi
CyapMaJbl CyFa JiereH CYpaHbICTbl aWTapJ/blKTal apTTbIpAbl. TONBIPAKTBHIH TY3JaHybl MeH
©3eH/Iep/iH JIaCTaHybIHbIH Ka3ipri KApKbIHbI TYPaKThl 00JIBIN KaJsica, KpI3blIopaa 06JIbICH YILiH
6y keMecki OoJpkaMm. CaHay/sbl OHXBUIABIKTapZa 6ip Keszgepi KyHapJ/bl >KepJjep aybLa
IapyallblIbIFbIHA )KapaMcbI3 60JiblH, ChlpZapysa ©3eHiHiH Cybl illyre HeMece 6acKa Ja MaHbI3/bl
MaKcaTTap¥Fa »kapaMcbI3 60Jiybl MyMKiH. Bys 3epTTey Cblpjapusa e3eHi anabbIHAAFbI Cy canackl
MeH TONBbIpaK 3pO3UACHl apacblHAaFbl KypJeJi OaisaHbICTapAbl allyfa OGafbITTadaFaH. O
TONBIPAK 3PO3USCHIHBIH, XoHe 63€H CYbIHBIH CalacblHA BIKTMMaJ JacTayllbl 3aTTapAblH dCepiH
6arasiay yuriH Cy camaceiHblH uHAekci (WQI) spicTreMecid naijasaHaabl.

TytlinOi ce3dep: ToNbIPAK, 3p03USACHI, CY CaNachl, ayblJ LIapyalIbLIbIFbl IPAKTUKACHI, 60p03-
Zbl cyapy, Keisblnopaa, Ceipmapust, WQI (cy canacblHbIH MHEKCI), Cy canacblHbIH UHAEKCiHIH 6a-
CbIM KepceTKilui.
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OLIEHKA 3P03MH MOYBbI U COCTOAHKA KAYECTBA BO/Ibl B HUXKHEW YACTHU
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BacceiiH peku CblpJiapbsi, UMeRIIUH 60raToe UCTOPUYECKOE 3HAUYEeHHe JJI1 CEJIbCKOTO XO-
3AHCTBA, CETO/IHS CTAJIKUBAETCS C COBPEMEHHBIMH POOJIeMaMH, TPeOYIONUMH He3aMe I INTe b-
HOro BHUMaHHsA. OCHOBHBIE NPOGJIEMbI CBI3aHbI C 3PO3UeH MOYBBI U YXYAIIEHHEM KadecTBa BO-
Jbl HUKe 10 TeYeHUIo, 062 U3 KOTOPbIX MPEeJCTABASAIT CEPbe3HYI0 YIPo3y [Jisl 3KOCUCTEMBI U
MeCTHBIX co001ecTB. OJHOM M3 HACYIIHBIX IPOGJIEM SBJSIETCS IPAKTUYECKOE OTCYTCTBUE UCCIIE-
JIOBaHUH B 3TOM pETruoHe, YTO NPUBOJUT K CEPbE3HOMY NPOOEay B 3HAHUSAX [JIJIsi HOHUMaHUSA U
3ddeKTUBHOrO pelleHUs] 3TUX Po6aeM. B3auMocBs3b MeXY KauecTBOM BOJbI U 3po3Uel noy-
BbI SIBJIsAeTCcA pyHAAMeHTabHBIM aclleKTOM, KOTOPBIA HeJb3sl YIIyCKaTh U3 BUJY. 3aCOJIEHHOCTD,
BbI3BaHHasl B MIePBYI0 ouyepeab TaKMMU 3jJeMeHTaMH, Kak S04%2- u Ca2*, urpaeT KJHOYEBYIO POJib B
Jlerpajialiuy Mo4YBbl U YCUJIEHHUU 3P03UH, 3aTPYAHSASA JOCTYI KOPHEN pacTeHU K BoJe. OCHOBHas
TSDKECTb 3TUX NP06JIeM MPUXOAUTCS Ha palloOHbI, PACMOJIOKEHHbIE HIKE 110 TEYEHUI0, 0COOEHHO
Te, TZle BbIPAIIUBAIOT PUC U TPEOYIOT MHTEHCUBHOI'O OPOIIEHUs. IPO3Usl B 3TUX perMoHax MpUBO-
JUT K KacKaJlHOMy BO3/JelCTBUIO HAa KayeCTBO BOJbl. 3acojieHHasl 04Ba, ECTULM/AbI U y06pe-
HUs, BbIMBITBIE C TI0JIEH, B KOHEUHOM MTOre MOMNaAaloT B PeKy, Co3/jlaBasi CEpbe3HYI0 Yrpo3y Kak
JlJIsT 3KOCUCTEM, TaK U sl OJIM3JIeXKalluX coobiecTB. KpoMe Toro, pacTymui ypoBeHb 3p03HUHU U
JlerpaZlalli¥ TIOYB CYIIeCTBEHHO YBEeJHUYHUJ TOTPEOHOCTh B OPOCHUTEIbHOM BoJie. Ecii HbIHeIHYe
TEMIIbl 3aCOJIEHUS TIOYB U 3arpsi3HEHUs] PeK OCTAHYTCsS MOCTOSHHBIMH, 3TO MpPavyHbIM MPOTHO3
Juis KeI3bLiopAuHCKON 06s1acTy. Yepes HECKOJIBKO JeCATUIETUN HEeKOr/Ja MJI0A0POIHbIE 3eMJIU
MOTYT CTaTb HENPUTOAHBIMU JJIS CEJbCKOTO XO3SIMCTBa, a BoAa peku ChIpJapbs HMepecTaHET
ObITH 6€30MaCHOM /111 MUThS WU JPYTUX }KU3HEHHO BaXKHBIX 1iesieil. Llesibio JaHHOTO UCCie0Ba-
HUS SIBJSIETCS NPOJIUTh CBET Ha CJOXKHYI0 B3aUMOCBSI3b MeX/1y KaueCTBOM BO/Ibl U 3p0O3Uel moy-
BblI B GacceliHe peku CoipZapbsa. OH HCIOJIb3yeT MeTOJ0JIOTHIO HHAEeKca KadecTBa Boabl (WQI)
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JUUIS1 OLIEHKH BO3/eHACTBUS 3p03UH MOYBbI M NOTEHLMAIbHbBIX 3arPSI3HUTEJIe Ha KAYeCTBO BO/JbI B
peke.

Karouessie caosa: 3p0O3ud I0YB, Ka4eCTBO BOADI, CeJIbCKOX03sIMCTBEeHHas IMPpaKTHKa, 60p03-

JloBoe opoieHue, Keizbutopaa, Ceipgapest, WQI (MHeKc kauecTBa BO/bI), MPUOPUTETHBIN MOKa-
3aTeJsb UH/EKCA KauecTBa BOJBI.
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