BOJHOE AENO

IRSTI 87.19.91
https://doi.org/10.53939/1560-5655_2024_1_76

T.M. Kazakbayeval

Rl-Farabi Kazakh National University, Almaty c., Kazakhstan

MAIN DIRECTIONS FOR RATIONAL USE OF WATER RESOURCES
INTHE REPUBLIC OF KAZAKHSTAN

Abstract: The article identifies the main directions of the rational use of water re-
sources in the Republic of Kazakhstan, specifically, the South Kazakhstan region.
Rational water use is the process of efficient use of water resources, which guar-
antees the preservation and protection of water bodies from negative and exces-
sive anthropogenic impact and at the same time provides the population and sec-
tors of the national economy with water resources of adequate quality and in the
amount that can guarantee not only satisfaction of needs, but also development
of industry, energy, water transport and agriculture at the rates that are necessary
for sustainable socio-economic development of the Republic of Kazakhstan as a
whole. The analysis of the foundations of rational water use was carried out; the
main economic instruments affecting the process of water use in Kazakhstan are
considered, an overview of the structure of water resources management in the
South Kazakhstan region is made. Currently, itis necessary to ensure the rational
use of natural resources, their protection from pollution and degradation, as well
as skillfully restore, multiply and control them for the benefit of human society.
Water resources as an object of management are a complex phenomenon and re-
quire a special approach for the formation of governing bodies with a clear division
of their sphere of influence and responsibility.
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TYNHAeMe: Makanaga KasakcTaH PecnybnukacbiHaa, atan alitkaHga Odg N cw
K,a3ak;cTaH 06/1bICbIHAA CY pecypcTapbiH ™iiNi naiganaHyabiH Hen3n 6arbiTTapsbl
aHblkTanraH. Cy pecypcTapblH ™ii”Ni naiganaHy gerebimMns - 6yn cy 06bekTTepuw
caKTay MeH Koprayra Kenwpak 6epetbl, Tepio XaHe wamafaH TbiC aHTPOMNOreHAK
3cepAeH XaHe CoHbIMeH 6lpre xanblk; NeH XasbIK; Wapyallbiibirbl cananapbliH TUHO-
T [eHrelifien cy pecypcTapbiMEH XX3HE KaXKeTTiNMIKTepAi KaHaraTTaHAblpyra raHa
emec, TyTactah anraHga KasakctaH Pecny6nuKacbiHbIH TypakTbl 31eyMeTnK-
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3KOHOMUKabIK AaMybl YIUiH K&XXeTT KapKblHMEH eHepKaan, 3HepreTuka, cy KBAiri
YK3He aybifl Wapyallbibirbl canananapbiHHbLL Aa TypakThl AaMyblHa Aa Keningik
6epe anatblH Menuwepne KkamTamacbl3 eTeTiH cy pecypcTapbliH yTeiMAbl Naifa-
naHy npoueci. Makanaga cyabl TMiMAi nanganany HerigepiHe tangay XYprisingi,
KasakcTaHparsl cyfbl naiifjanaHy npolecce 3cep eTeTiH Herisri 3KOHOMMKasbIK
Kypangap KapacTblpbinbin, OKTYCTT KasakcTaH 0O6/bICbiHbLL CYy pecypcTapbiH
6ackapy KypblibiMblHA WOy Xacangbl. Kasipri yakblTTa Taéurn pecypcrapgbl
TWiMAi naifananyfbl, onapAbl nactaHy MeH ferpajauusafaH Koprayfbl kKamTama-
CbI3 €Ty, coOHAali-ak onapAbl YakbIThibl KannblHa KeNTipy, Ke6enTy xaHe agam3art
KOraMblHbL, Uriniri YWiH 6akblnay KaxerT.

TYWiHA} cB34ep: cy pecypcTapbl, KasakcTaH Pecny6amMkacbiHbLy Cy Liapyallbl-
NbITbl KELUEHI, CY CblAbIMAbINbITbI, MEM/IEKETNK CYy pecypcTapbiH 6ackapy, , Cyabl
Tnimagi nanganaHy, cy YHemaey, cy pecypcTapbliH TUiMAi nanganaHyably, 3KOHOMU-
KasblK MexaHn3MK

AHHOTauusl. B cTaTbe BbISIB/IEHbl OCHOBHbIE HanpaBfEHUs PaLMOHaNbHOIo WUC-
nonb30BaHUsi BOAHbLIX pecypcoB B Pecny6nukn KasaxcTaH, B 4yacTHoCcTM HOX-
Ho-KasaxcTaHckoli o6nactu. PaumoHanbHOe BOAOMO/bL30BaHUE - npolecc 3g-
(PeKTUBHOrO MCMO/MIb30BaHUSA BOJAHbLIX PECYPCOB, FapaHTUPYHOLMIA coxpaHeHue
N 0oXpaHy BOAHbIX O6BLEKTOB OT HEratMBHOrO W WM3GLITOYHOrO AHTPOMOreHHOro
BO3/elicTBMA M Npy 3TOM obGecneyMBalLLINiA HaceneHue M OTpac/iv HapoLHOro
X035cTBa BOAHLIMM pecypcamu Haafiexallero KayecTsa M B TOM KOJIMYECTBE,
KOTOpoe Cnoco6HO rapaHTMpoBaTb He TO/IbKO YAO0B/ETBOPEHWe NoTpebHocTel,
HO 1 pa3BUTME MPOMBbILIEHHOCTW, 3HEPreTUKN, BOAHOTO TPaHCNopTa U CeNbCKOro
X035icTBa TEMU TeMNaMu, KOTOpble HEOGXOAMMbI A5 YCTONYMBOrO coLuanbHO-3-
KOHOMMYecKOro pa3BuTus Pecny6nunku KasaxcTaH B LenioM. Hanuuume focTtatou-
HO 60/1bLIOr0 KO/MMYecTBa Npobnem, Npucywmx BoAOMoNb30BaHu0 KasaxcTaHa,
CBUAETENbCTBYET O TOM, YTO MPOLLECC BOLOMNO/b30BaHNUA B CTpaHe He siBNsieTcs
pauuoHanbHbiM. poBeAeH aHanW3 OCHOB paLWOHabHOT0 BOZAOMO/b30BaHNUS;
paccMOTpeHbl OCHOBHblE 3KOHOMUYECKME WHCTPYMEHTbI, BAMSIOLWME HA NPOLECC
BOAOMNO/Mb30BaHUs B KasaxcTaHe, cfieflaH 0630p CTPYKTYpbl ynpaB/ieHUst BOAHbI-
MK pecypcamu B KOXXHO-KasaxcTaHCKoi o6nacTu. B HacTosilee BpeMsi HE06X0M-
MO 06ecneynTb paLMoHanbHOe NCMNOo/b30BaHWe NPUPOAHbLIX PECYPCOB, UX 3alUTy
OT 3arpssHeHUs 1 gerpaganuu, a Takke yMeno ux BocCTaHaB/MBaTb, YMHOXaTb U
KOHTpO/NMpOBaTh ANa 6nara YenoBeYeCKOro o6uecTsa. AKTyaslbHOCTb NPo6aeMbI
ynpaB/ieHNs1 BOLONO/Ib30BaHNEM OMNpesenseTcs naavyeBHbIM COCTOSIHUEM OTpac-
M, NpUYEeM HeOAHOKpaTHbIe MOMbITKA pelleHusi OTAeNbHbIX NPO6G/JeM HUKaK He
W3MEHUIN CUTYALMIO B LLE/IOM.

KnroueBble c/oBa: BofHble pecypcbl, BOAOX03ANCTBEHHbIV Komnaekc Pecny6aum-
Kn KasaxcTaH, BOJOEMKOCTb, FMAPOTEXHUUYECKMNE COOPYXKEHWsl, rocyfapCcTBEHHOe
ynpaB/fieHne BOAHbLIMW pecypcamu, paluoHanibHOe BOAO0M0/Ib30BaHME, 3KOHOMU-
YeCKMn MexaHW3M paLuoHasbHOro BOAOMO/b30BaHMS.
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Introduction

General formulation of the problem and its connection with impor-
tant scientific and practical problems. Rational water use is a set of meas-
ures to reduce water consumption and improve the efficiency of wastewa-
ter treatment in order to save resources, protect nature and to increase
economic efficiency in industry, housing and communal services and ag-
riculture.

At one time I.A. Shiklomanov noted the fact that Central Asia has
the greatest anthropogenic load on water resources in general. There is
no similar natural and ecological region in the whole world as in Central
Asia, where more than 75% of all water resources of the world are used.
In this regard, there is a very deep lack of water resources in this region,
which in turn reveals the need to change traditional methods of water
use [1]

According to the Water Code of the Republic of Kazakhstan: “Water
resources are the most important component of the natural environment,
a limited, renewable and vulnerable natural resource, are protected and
used on the territory of Kazakhstan as the basis for the life of peoples and
ensure the ecological, social and economic well-being of the population,
as well as the existence of flora and fauna. The classification of water
resources is shown in Figure 1

The main goals achieved by measures to rationalize water use:

1 Renewability. To ensure the availability of water resources for
future generations, fresh water intake should not exceed the natural water
replacement rate.

2. Conservation of energy. Water pumping, delivery and wastewa-
ter treatment activities consume significant amounts of energy. In some
regions of the world, 15% of total energy consumption is spent on water
management activities.

3. Preservation of natural habitat. Reducing human consumption of
water helps to preserve the natural aquatic environment, which is impor-
tant for local flora and fauna, and also increases the total water flow. Italso
reduces the need to build new dams and other facilities for water intake.

Water management measures include:

1 Any significant reduction in water loss, use or pollution, as well as
preservation of the quality of water resources.

2. Reducing water use by introducing water conservation measures
or increasing water use efficiency.
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Implementation of water resource management systems that re-
duce or favor the reduction of excess water consumption.

Research objects. Kazakhstan is not rich in water resources, and
they are not evenly distributed on its territory. There are over 85 thousand
rivers and temporary reservoirs in the republic. (Periodically drying up riv-
ers due to climatic conditions of the year). The main source of their filling is
glaciers and snow. Intotal, there are 2,724 glaciers with a total glaciation
area of about 2 thousand square km.

There are 48 thousand lakes in the republic, of which 45 are small,
the area of which is less than 1sq. km. The lakes are located unevenly on
the territory: either they are hundreds of kilometers apart from each other,
or they are located so densely that they form lake areas.

The renewable water resources of the basins usually consist of the
runoff recorded in the outlet sections of the rivers, the inflow of water be-
low these sections, as well as the runoff of unexplored rivers. Since in
the lower reaches of rivers in lowland Kazakhstan, the runoff is usually
scattered, sometimes even to the point of complete disappearance, when
calculating the total water resources, data were used for the sections with
the maximum runoff 2]

The most recent data on river flow in the Republic of Kazakhstan
include the work carried out within the framework of the project “Rational
use of water resources with an increase in the areas of regular and in-
undation irrigation in all water basins of the Republic of Kazakhstan until
2021”.Where, on the scale of 8 water basins, both average water resourc-
es and resources in water-specific years were estimated (50, 75, 95%
of availability). Studies have shown that the total resources of surface
waters formed in Kazakhstan and coming from the territories of neigh-
boring states are on average 122.0 km3. Water resources formed within
Kazakhstan amount to 58.0 km3. The inflow from neighboring states is
determined at 67.2 kmg3, including about 26 km3from China, 10.6 km3from
Russia, 26.5 km3 from Uzbekistan, and 4.1 km3from Kyrgyzstan. As a
result, if in the 50s of the last millennium, the surface runoff resources of
Kazakhstani rivers were estimated at 150 km3/ year, in the 70s and 80s -
at 115 ... 125 km3/ year, then, as follows from the above data, they have
decreased even more [3].

There are 150 wastewater receivers on the territory of the Republic
of Kazakhstan. Including wastewater discharges to the terrain - 7, to filtra-
tion fields - 38, to storage ponds - 20, to ponds with evaporators - 18, and
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to biological ponds - 7 and others. The category of discharged wastewater
is mainly domestic, industrial, quarry, mine and mixed. Purification type: me-
chanical, natural and artificial biological [4].

m By types in accordance with all-Union State Standard (GOST) 25151-82

m By water use purposes, In accordance with all-Union State Standard (GOST) 17.1.1.04-08
m By purpose ofuse

= By water use objects

m According to the conditions of preliminary treatment of water resources

= Subject to availability

m According to the terms ofrenewability and exhaustion

= According to the conditions of formation and location

Figure 1- Classification of water resources

More than 0.81 km3 of wastewater is discharged into water bodies
annually. Industrial enterprises are considered the main pollutants, they ac-
count for 63.1% of all wastewater, housing and utilities - 24.9% and agricul-
ture - 11%.

The water management complex of the Republic of Kazakhstan has
44 thousand water facilities, which are distributed as follows (Fig. 2).
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Figure 2 - Percentage ratio of the main water users of the Republic of
Kazakhstan

The largest are complex hydroelectric complexes, which include 35
hydroelectric power plants with a total capacity of 2.7 thousand MW, the-
oretically, the capacity of all the country’s hydro resources is 170 billion
kWh per year, which is about 23% of the total capacity in the Republic of
Kazakhstan as a whole.

Research methods. Such volumes of water resources and hydrau-
lic structures complicate the process of their management, require a large
amount of labor and financial resources, and give rise to problems that
become an obstacle to ensuring rational water use.

The purpose of this work is to analyze the foundations of rational
water use and the main economic instruments affecting the process of
water use in Kazakhstan, as well as the structure of water resources man-
agement in the South Kazakhstan region.

In this work, the main methods of statistical analysis and compari-
son were applied. General summary and quantitative indicators were giv-
en for the main characteristics of river flow and water use. Also, analytical
research methods have created a structure of units in the main field of
study.

The main factors of irrational use of water resources include:

- deterioration and unsatisfactory technical condition of hydraulic
structures and water supply and sewerage facilities;

81



BopgHoe peno

- the use of outdated water-intensive production technologies;

- excessive pollution of water bodies, emergency discharges of pol-
luted waters;

- high level of water losses during transportation;

- insufficient equipment of water intake facilities with metering sys-
tems;

- orientation towards extensive development, as well as neglect of
water use efficiency issues;

- lack of a unified management system for the water management
complex, lack of qualified personnel and, as a result, a large number of
inadequate decisions in the field of water use;

- imperfection of the tariff policy, both in terms of water use and
wastewater disposal, and in terms of penalties and preventive sanctions;

- the lack of effective economic mechanisms stimulating business
to actively introduce progressive water-saving production technologies,
systems of recirculating and re-sequential water supply and reducing un-
productive water losses.

Results and discussion

The economy of Kazakhstan uses more than 20-24.8 km3of water
annually. The state of the water management complex of Kazakhstan and
the presence of a number of major problems in water use indicate the need
to take measures to rationalize it [5]. And although at the present time a
complete solution of problems in the field of water use seems impossible,
there are a number of directions that allow solving existing problems and
smoothing out the contradictions that arise. The classification of the main
directions of the rational use of water resources is presented in table 1.

Table 1 - Classification of the main directions of rational use of water
resources

Directions of rationalization of water use
1. Ensuring Integrated Water Resources Manage-
ment

2. Basin principle application
Organizational 3. Norm setting

4. Carrying out timely preventive and current re-
pairs of hydraulic structures and pipelines
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1. Promotion of rational water use

2. Application of penalties for irrational use of water
resources

3. Improving the efficiency of tariff policy

4. Payment for all types of water use
1. Restoration of water sources: cleaning of river

beds and reservoirs; reducing the number of
discharges of pollutants; restoration of sanitary

zones
2. Protection of water bodies

3. Creation of reserve sources of water supply:
groundwater; precipitation; treated waste water

4. Introduction of water-saving technologies

5. Organization of water monitoring systems

6. Development of methods for predicting the
qualitative and quantitative state of water resources

7. Improving the quality of hydro forecasts

1. Implementation of innovative technologies for
water resources purification

2. Development of low water and ahydrous

technologies

3. Development of machinery and equipment with
less water loss

4. Creation of group systems of recycling water
supply

5. Improvement of schemes and technologies for

the use of water resources
6. Implementation of water pipe self-cleaning

technologies

The water intensity of the country’s gross domestic product signif-

icantly exceeds that of the economies of such developed countries as
Germany, France, the USA and Canada. A high level of water capacity is
characterized not only by the country’s economy as a whole, but also by
individual industries and agriculture.
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Reducing water capacity is a prerequisite for the transition to ration-
al water use.

It is necessary that at the “entrance” to the system, water re-
sources are rationally used, and at the “exit” - the established stand-
ards for the negative impact of production factors on water bodies
and product quality indicators are observed.

The presence of a large number of factors of irrational use of
water resources and a high level of water capacity of the country lead
to the need for measures to rationalize the process of water use as
a whole [6-8]. The main strategic goal of state water management is
to achieve and maintain an economically efficient and environmen-
tally safe level of water use. Achievement of the dialectical unity of
“economically efficient and environmentally safe level of water use”
is defined by us as “sustainable water use”, which is characterized:

- balanced satisfaction of the needs of economic development
and ensuring the reproduction of water resources;

- balancing the implementation of the rights of present and fu-
ture generations to use economically efficient and environmentally
safe water resource potential.

To achieve this goal in conditions of limited economic opportu-
nities, both for water users and the state, when determining the main
directions for the effective development of water management, it is
necessary to proceed from the principle of ergonomizing decisions
made (minimizing costs in water use and choosing environmentally
effective solutions that have at the same time a positive economic
effect).

One of the most topical and innovative ways to solve the prob-
lems of rational water use is virtual water. The concept of the 21st
century, which has been widely studied in the scientific community in
recent years. According to the research of Christian Opp, [9, 14,16]
the relevance of this topic dates back to 1998, when the world com-
munity raised the alarm about the irrational use and lack of fresh
water. Since then, there has been a lot of research on this topic, and
now in the “Age of Water”, it is relevant for every person.

Research into virtual water and the water footprint has attract-
ed the attention of many scientists from different angles. Scientists
from China, the Netherlands, USA, Germany, Sweden and Great Brit-
ain can be considered the leaders of research, who in turn have intro-
duced many new concepts. Intheory, the studies pay more attention
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to the countries of the Middle East, Central Asia and Africa, which are
currently considered the driest regions with water deficiency.

The range of implementation of related water protection tasks
should be limited to the most urgent and socially significant ones, as well
as those implemented by the state within the framework of state and re-
gional programs for the protection and restoration of water resources and
water users at the expense of their own profits in the framework of eco-
nomic activities in accordance with the current legislation .

Most of the water used in the region is taken from the two main riv-
ers, the Syr Darya and the Amu Darya, which form in the Pamir and Tien
Shan mountains. The Syr Darya flows from Kyrgyzstan through Tajikistan
to Uzbekistan (including through the densely populated Fergana Valley)
and Kazakhstan, the Amu Darya - from Tajikistan to Uzbekistan and Turk-
menistan. The water resources of the Syr Darya, the average annual flow
of which is 37 kmg3, are distributed as follows: 74% falls on Kyrgyzstan,
14% on Uzbekistan, 9% on Kazakhstan and 3% on Tajikistan. More than
80% of the Amu Darya runoff, the average long-term runoff of which is 78
km3, is formed in Tajikistan, 6% in Uzbekistan, 2.4% in Kyrgyzstan, 3.5%
in Turkmenistan (with Iran) and 7.9% in Afghanistan [10, 15].

Water bodies on the territory of the South Kazakhstan region (here-
inafter - water bodies) are represented by the main reservoirs, the Syrd-
ariya and Amudaria rivers and their tributaries, natural and artificial reser-
voirs, rivers, lakes, ponds and swamps.

The modern structure of water management in Kazakhstan and on
the territory of the South Kazakhstan region, the main direction of water
use in the lower reaches of the Syr Darya is agriculture, mainly regular ir-
rigation. The main water users: the North Aral Sea and the Saryshyganak
Bay, the Syrdarya river delta, ecosystems on the Syrdarya river section
from the Shardara reservoir to the city of Kazalinsk [10].

The developed joint operating mode of the Shardara reservoir and
the Koksaray counter-regulator, as well as the reconstruction of irrigation
networks with an increase in the efficiency, allow achieving sufficient water
content in the planned irrigated areas for the entire period. The reserve for
growing fodder is the Koksarai counter-regulator operating in the mode of
deep-water estuaries, which will compensate for the shortage of products
associated with the exclusion of flooded hayfields in very dry years (95%
supply). The requirements of other sectors of the economy are small com-
pared to the requirements of regular irrigation and are constantly met.

As a rule, programs for the protection and rational use of water are

85



BopgHoe peno

initiated at the local level, either by local municipal authorities or regional
structures.

The modern structure of water management in the Republic of Ka-
zakhstan on the territory of the South Kazakhstan region is shown in Fig-
ure 3.

Figure 3 - The structure of water resources management of the Republic of
Kazakhstan on the territory of the South Kazakhstan region

By the Decree of the President of the Republic of Kazakhstan dat-
ed June 17, 2019 No. 17 “On measures to further improve the system of
public administration of the Republic of Kazakhstan”, the Ministry of Ecol-
ogy, Geology and Natural Resources of the Republic of Kazakhstan was
created with the transfer of functions from the Ministry of Agriculture of the
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Republic of Kazakhstan in the field of use and protection of the water fund,
water supply, sewerage, forestry. Thus, the quality and quantity of water
resources are the main development criteria for any state, on which the
health and well-being of citizens of the republic directly depends [8-11].

The concept of the new State Program for Water Resources Man-
agement of the Republic of Kazakhstan was developed in accordance
with the Water Code of the Republic of Kazakhstan and the Protocol of
the Security Council meeting dated June 26, 2019 “On ensuring water
security”.

In this regard, the main goal of the Concept is to determine the
main ways to solve the problems of conservation and rational use of the
country’s water resources, to ensure the balance of socio-economic de-
velopment and the possibility of reproduction of water resources at the
level of the requirements of the standard water quality - “sustainable water
use”. The concept will serve as a basis for improving the legal framework,
developing measures for the development of the water sector of the econ-
omy and state policy on water resources management and water use.

Thus, water resources are a factor of life and habitat, as well as
the most important economic resource for all spheres of human econom-
ic activity. Currently, it is necessary to ensure the rational use of natural
resources, their protection from pollution and degradation, as well as skill-
fully restore, multiply and control them for the benefit of human society.

Conclusions

1 The urgency of the problem of water management is determined
by the deplorable state of the industry, and repeated attempts to solve
separate issues did not change the situation as a whole.

2. There is a need for a transition to modern methods of man-
agement, active involvement of the experience of developed countries.
For the most efficient use of water resources and sustainable economic
growth, a coordinated development of economic sectors is required, tak-
ing into account the limited water resources and variability of surface and
ground waters within river basins and the permissible environmental load
on water bodies.

3. In connection with the uneven territorial distribution of water re-
sources, it is advisable to allocate areas for the development of water-in-
tensive industries, increasing the development of hydropower potential,
the development of irrigated agriculture, fisheries, etc.
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4. Water resources as an object of management are a complex phe-
nomenon and require a special approach for the formation of governing
bodies with a clear division of their sphere of influence and responsibility.
The main drawback of the existing management system is its excessive
centralization.

5. The issues of improving the economic mechanism for stimulating
rational water use inthe South Kazakhstan region, in particular, increasing
the functional effectiveness of the restrictive and incentive tools of this
mechanism, remain insufficiently studied. Also, the interaction of elements
of the economic mechanism has been little studied.
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