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Abstract. The Kyrgyz Republic occupies a strategic position in the hydrological system of Central Asia as an
upstream state controlling the formation of the flow of the region’s largest transboundary rivers, the Amu Darya
and Syr Darya. Climate change, which increases interannual variability in river flow, poses critical challenges to the
sustainability of the region’s agricultural sector and the implementation of regional water management policies in
Central Asia. The structural conflict between the energy interests of the upper reaches (water storage in winter for
hydroelectric power stations) and the agricultural needs of the lower reaches (maximum water supply in summer
for irrigation) threatens the region’s food security. The aim of the study was to analyse institutional mechanisms
for transboundary water management and their adaptive potential to ensure agricultural sustainability. Critical
deficiencies in the current institutional system have been identified; the analysis showed that the Interstate Water
Management Coordination Commission (IWCCC) has limited regulatory powers, and the commission’s decisions
are advisory in nature. Basin organisations do not have mechanisms to enforce water consumption limits. In
conditions of low water availability, the effectiveness of the system is sharply reduced, and there is no formal
system of sanctions for violations of water distribution agreements. The study examined ways to harmonise
Kyrgyzstan’s national water policy with regional initiatives on transboundary water management, as well as the
possibilities for adapting existing contractual mechanisms to climate risks and creating a system for monitoring
the implementation of intergovernmental obligations. A model of adaptive water resource management was
proposed, and a three-level system was developed: (1) seasonal redistribution of flows through reservoir storage;
(2) a flexible quota mechanism that takes climate forecasts into account; (3) a system of economic incentives for
water conservation in the agricultural sector. The results of the study fill a gap in understanding the link between
the institutional architecture of water management and agricultural vulnerability and allow for the formulation of
scientifically sound recommendations for the creation of a more sustainable and institutionally effective system
of transboundary water management, contributing to the minimisation of conflict potential and stimulating
integrated regional development in Central Asia
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Introduction
In the context of global climate change, water manage-  between different economic sectors and states in
ment issues are becoming particularly relevant due to  Central Asia. The region’s geoclimatic characteristics
increasing water shortages and growing competition make its hydrological systems highly vulnerable to
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anthropogenic climate change. The observed trans-
formations are manifested in the accelerated deg-
radation of the mountain-glacier complexes of the
Pamir-Alai and Tian Shan Mountain systems in Kyr-
gyzstan and Tajikistan, modifications in the intra-an-
nual distribution of river flow, an increase in the fre-
quency of extreme hydrometeorological phenomena,
and progressive climate aridisation. Together, these
factors pose systemic risks to the economic stability
and food security of the states of the Central Asian
region, requiring the development of comprehensive
adaptation strategies for water management.

Global climate change is having and will contin-
ue to have a significant impact on water resources in
Central Asia (Issakov et al., 2025). The consequences are
already being felt, such as more frequent and severe
floods and droughts, reduced water reserves, acceler-
ated erosion and sedimentation, and a reduction in
glaciers and snow cover. The impact of these factors
leads to seasonal instability in water supply, which is
particularly critical for the country’s agriculture and
energy sectors. In addition, pressure from neighbour-
ing states on transboundary water use makes water
resource management not only a national but also an
international issue. All these phenomena have a direct
impact on water quality and the state of ecosystems
(Carec, n.d.). In the near future, almost all Central Asian
countries will face negative consequences that will af-
fect not only natural but also social and economic sys-
tems. Urgent measures are needed to integrate water
resource management into climate change adaptation
strategies. This should become a key element of any
country’s policy in order to minimise the consequences
and protect the future of the region.

Water resources in Central Asia are not only eco-
nomically important, but also geopolitically significant.
Since all five countries in the region depend on shared
water sources, effective water resource management is
key to the stability and prosperity of the entire region.
Kyrgyzstan, with its significant hydropower potential,
plays a strategic role in the transboundary management
of water resources in Central Asia. However, climate
change, increasing water consumption and the need for
transboundary water management require a compre-
hensive approach to their rational use and protection.
The region’s main waterways, the Amu Darya and Syr
Darya, which originate in the mountain ranges of Kyr-
gyzstan and Tajikistan, play a crucial role in sustaining
life, agriculture and the economies of these countries,
and also serve as the main sources of fresh water for
the downstream countries, in particular Uzbekistan, Ka-
zakhstan and Turkmenistan. The strategic importance of
water resources in Central Asia, as noted in the work of
A. Prniyazova et al. (2025), extends beyond national bor-
ders, necessitating transboundary cooperation to pre-
vent conflicts and ensure sustainable development. The
experience of other regions, including North America,

confirms the critical importance of institutionalising
mechanisms for joint water resource management (Po-
tekhin & Fesenko, 2022). According to G. Borankulova et
al. (2025), agriculture, energy (especially hydropower),
healthcare, and tourism all depend on a stable water
supply, and climate change will lead to a deterioration
in the conditions for their development.As a result, such
changes will have a cascading effect on the health of the
population and the economy of the region as a whole.

The aim of this study was to identify the insti-
tutional prerequisites and constraints affecting the
effectiveness of regional water management mecha-
nisms and to propose ways of adapting them to chang-
ing climatic conditions. The scientific hypothesis of the
study was that reforming the water sector in Central
Asia, taking into account both national and regional
interests, could strengthen the sustainability and se-
curity of the entire region.

Literature Review

All major rivers in Central Asian countries are trans-
boundary in nature. The main sources of water are the
Amu Darya and Syr Darya rivers, which flow through the
territory of several states — Tajikistan, Afghanistan, Uz-
bekistan and Turkmenistan. Their annual flow is about
77 km?, of which about 96% is used for irrigation. In ad-
dition, such significant transboundary rivers as the Chu,
Talas, Tarim and Irtysh flow through the region (Kuku-
shkina & Sodikov, 2018). Among the five countries in
the region, only Kyrgyzstan has water resources that are
formed mainly on its own territory, which gives it stra-
tegic importance in ensuring water and energy security
in Central Asia. The other states depend to varying de-
grees on water inflows from neighbouring territories.
The most vulnerable are Uzbekistan and Turkmenistan,
more than 90% of whose renewable water resources
are formed outside their borders. Similar to other Cen-
tral Asian states, the Kyrgyz Republic bases its water
policy on the Constitution.Article 16 of the Constitution
of the Kyrgyz Republic (2021) states: “The land, its sub-
soil, airspace, waters, forests, pastures, flora and fauna,
and other natural resources are the exclusive property
of the Kyrgyz Republic”.

However, Kyrgyzstan does not fully implement this
constitutional right due to persistent stereotypes. Ac-
cording to estimates by A. Sokeyev (2023), Kyrgyzstan
directly uses only about 15-20% of the total water
flow formed on its territory, while the majority is con-
sumed by neighbouring states in the region. Histori-
cally, Kyrgyzstan has adhered to the principles of good
neighbourliness, sharing its freshwater resources with
neighbouring countries. This approach formed the ba-
sis of the strategic concepts formulated in the works of
T. Usubaliev (1998), who was one of the first to iden-
tify the need to develop a national water strategy in
balance with regional interests. His works emphasise
that water for Kyrgyzstan is not only a natural resource
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but also a geopolitical resource that requires rational
use, modernisation of irrigation systems and the search
for fair mechanisms for inter-state distribution of wa-
ter flow. Thus, T. Usubaliev’s ideas remain relevant: he
pointed out that only through fair regional cooperation
and respect for the interests of Kyrgyzstan as a source
country is it possible to achieve sustainable manage-
ment of transboundary water resources in Central Asia.

In 2001, the Jogorku Kenesh of the Kyrgyz Repub-
lic adopted Law of the Kyrgyz Republic No. 76 (2001),
which established the legal basis for the fair and mutu-
ally beneficial provision of the country’s water resourc-
es to interested neighbouring states. The law regulates
the use of water resources, taking into account market
economic relations, and complies with international
legal norms and the practices of other states. Despite
this, neighbouring countries periodically misinterpret
the provisions of the law, suggesting that all water-
courses originating in Kyrgyzstan should be completely
blocked. In fact, the law provides for the establishment
of fees only for water accumulated in interstate reser-
voirs and supplied to countries downstream, and not for
the entire natural flow.

For the Kyrgyz Republic, as an upstream country, it
is strategically important to strike a balance between
using water for hydropower generation and providing
downstream countries (Kazakhstan, Uzbekistan, Turk-
menistan) with water resources for irrigation. Geo-
graphical location and geopolitical factors objectively
determine the need for regional integration and joint
management of river basins based on the principles of
international law. The difference in interests between
upstream and downstream countries (Kyrgyzstan and
Tajikistan - electricity generation; Kazakhstan, Uzbek-
istan and Turkmenistan - irrigation and agriculture) ex-
acerbates regional tensions. This requires the formation
of sustainable mechanisms for water diplomacy and the
development of a comprehensive regional water strat-
egy. Research by Ya. Pulatov & H. Mukhabbatov (2021)
and . Abdullaev et al. (2025) shows that a comprehen-
sive basin-wide approach based on international legal
norms and joint management mechanisms can miti-
gate conflicts and ensure water security in Central Asia.
Comprehensive study of the institutional foundations
of water diplomacy in the context of the Kyrgyz Repub-
lic allows to view it not only as a source of energy and
water security, but also as a key element of regional
stability and cooperation in Central Asia.

In the hot and arid climate of Central Asia, this is
already reflected in the intensive melting of glaciers in
mountain systems, leading to a decrease in river wa-
ter flow. According to Kyrgyzhydromet (n.d.), over the
past 70 years, the area of glaciers in Kyrgyzstan has
decreased by 60%, indicating a significant reduction
in freshwater reserves in the country’s high-altitude
regions and reflecting the effects of regional warming
and changing climatic conditions. According to the Tajik
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Agency for Hydrometeorology (2025), 15 glaciers, each
4 to 5 km long, have disappeared in the Pamirs over the
past 20 years. There are a total of 1,085 glaciers in the
Pamir Mountains, including the largest, the 77 km long
Fedchenko Glacier, while the area of glaciers in some
parts of the Tian Shan Mountains is rapidly shrinking.
The total volume of water contained in the Tian Shan
glaciers is about 650 km?*. These trends underscore the
need to protect Kyrgyzstan's glaciers, which are key
sources of fresh water for Central Asia, and also high-
light the task of widespread and rational use of the
country’s hydropower potential. The development of
hydropower not only contributes to energy security, but
can also be an important tool for mitigating the effects
of regional warming and stabilising water resources.

The lack of a comprehensive mechanism for regu-
lating the distribution of water resources among Cen-
tral Asian countries significantly limits the potential for
regional economic integration, including trade, trans-
port and the labour market. This leads to increased
transaction costs and hinders the achievement of
sustainable development goals (SDGs) (ESCAP, 2017).
Kyrgyzstan has experienced significant fluctuations in
water resources due to changes in temperature, glacier
melt and changes in precipitation. The impact of these
factors leads to seasonal instability in water supply,
which is particularly critical for the country’s agricul-
ture and energy sectors. Water resources in Central Asia
have been significantly depleted in recent decades and
are now almost exhausted. Per capita water availabil-
ity in the region is declining rapidly: over the past 40
years, this indicator has fallen from 8.4 to 2.3 thousand
cubic metres per year. According to A. Murzakulova et
al. (2019), the reasons for this decline are population
growth, climate change and irrational water use, espe-
cially in agriculture. According to forecasts by the Min-
istry of Finance of the Kyrgyz Republic (2025), if current
trends continue, this figure could fall below the critical
level of 1.7 thousand cubic metres per capita per year
by 2030. At the same time, an additional 500-700 mil-
lion cubic metres of water are required annually to sup-
port the region’s population.

For the Kyrgyz Republic, located in the upper
reaches of Central Asia’s largest transboundary rivers,
the Amu Darya and Syr Darya, the issue of water re-
source management takes on strategic importance. On
the one hand, the country has significant hydropow-
er potential, but on the other hand, it faces limited
freshwater resources and conflicting interests between
upstream and downstream countries. Kyrgyzstan and
Tajikistan use water resources primarily for electricity
generation, while Kazakhstan, Uzbekistan and Turk-
menistan focus on irrigation and agricultural produc-
tion. The mismatch between the seasonal needs of
the energy and agricultural sectors creates the con-
ditions for inter-state conflicts. Additional challenges
include inefficient water use, deterioration of irrigation
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infrastructure, and insufficient integration of wa-
ter-saving technologies. The issue of water resources
and water and energy security has been the focus of
researchers’ attention over the past decade. Canadian
scientist T. Homer-Dixon (1999) studied the relation-
ship between environmental factors and conflicts over
resources. The works of M. Zeitoun & J. Warner (2006)
and M. Zeitoun & J. Allan (2008) emphasise the role of
control over water resources as a key factor in region-
al stability. Russian researchers focus on a wide range
of issues, from the legal basis for transboundary water
use to the rational use of water by end users. Particu-
lar attention should be paid to the studies by O. Bo-
yarkina (2015) and N.Rogozhina (2015), which consider
water security as a crucial element of modern interna-
tional relations, analysing problems at the inter-state,
national and regional levels. Uzbek researchers V. Duk-
hovny & J. de Schutter (2011) and M. Rakhimov et
al. (2024) justify the need for an integrated approach
to water resource management and the development
of comprehensive methods for solving local problems,
while forecasting the prospects for regional coopera-
tion. Thus, an analysis of the scientific literature shows
that for the Kyrgyz Republic, as a key sector in the up-
per reaches of Central Asia, the urgent task remains to
find a balance between its own national interests and
the requirements of regional stability, which requires
strengthening the institution of water diplomacy and
integrating water management into the context of sus-
tainable development of the agricultural sector.

Kyrgyzstan’s research discourse also demonstrates
a significant contribution to the development of the
concept of transboundary water cooperation, viewed
through the prism of national and regional interests.
At the same time, it is important to emphasise that in-
ternational political processes have had a significant
influence on the formation of scientists’ approaches
to the problem in different historical periods. In the
context of rapidly changing global and regional re-
lations, Kyrgyzstan in particular needs to modernise
its water management and diplomacy at both the na-
tional and intergovernmental levels. Transboundary
river basins have a number of common characteristics
that are of interest to all riparian states. Basin water
management requires the coordination of political
and technical, national and regional interests. Most
researchers conclude that in order to achieve environ-
mental, economic and political security goals, riparian
states must jointly address water-related issues (Aku-
nova, 2024). Kyrgyzstan performs a strategic function
in ensuring regional water security in Central Asia by
maintaining stable transboundary flows and the func-
tioning of irrigation systems in downstream countries,
while incurring significant economic costs. This high-
lights the need to further improve water diplomacy
mechanisms and the equitable distribution of water
resources at the regional level.

Materials and Methods

This study of institutional mechanisms for managing
transboundary water resources in Kyrgyzstan was based
on a comprehensive methodological framework combin-
ing qualitative and quantitative approaches to analysing
water and agricultural issues in the context of climate
change. The main methodological tool used was the
structural-functional method, which allows identifying
the interaction of various socio-legal institutions in the
transboundary water use system. This method made it
possible to analyse the architecture of institutional links
between national water management bodies, interna-
tional organisations and regional cooperation structures,
as well as to determine the functional roles of each
element in the water resources management system.

The study was based on institutional analysis, which
examines the formal and informal rules governing ac-
cess to water resources and their distribution. Particular
attention was paid to studying the evolution of insti-
tutional mechanisms from the Soviet system of cen-
tralised management to modern forms of multilateral
regional cooperation. The application of this method
made it possible to identify institutional gaps and dys-
functions in the existing transboundary water manage-
ment system. The historical-legal method was used to
study the genesis of the regulatory and legal framework
for water use in the Central Asian region and to ana-
lyse the continuity and transformation of legal norms
in the post-Soviet period. The synthesis of historical
perspectives made it possible to trace the evolution
from a unified Soviet hydrotechnical infrastructure to
a fragmented system of national water strategies and
to identify the roots of contemporary transbounda-
ry water conflicts. A comparative (comparative legal)
method was used to compare different models of in-
stitutional regulation of transboundary water resourc-
es in Kyrgyzstan and neighbouring Central Asian states
(Kazakhstan, Uzbekistan, Tajikistan, Turkmenistan). This
approach made it possible to identify best practices in
regional water cooperation and determine the possibili-
ties for their adaptation to the conditions in Kyrgyzstan.

The empirical basis of the study was a compre-
hensive analysis of international official documents,
including The Helsinki Convention (1992), the Al-
ma-Ata Agreement (1992), the Convention on the Pro-
tection... (1992), as well as an analysis of the national
regulatory framework of the Kyrgyz Republic. To assess
the impact of institutional mechanisms on agricultur-
al sustainability, an analysis of national statistical data
and international databases was conducted. Indicators
of water supply for agriculture, dynamics of irrigated
areas, and water use productivity were studied. Climate
models and forecasts for the Central Asian region were
used to assess the potential impact of climate change
on water resources and the agricultural sector. Content
analysis was used to systematise the provisions of in-
ternational and national legal acts, identify trends in
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the evolution of legal regulation of transboundary wa-
ter use, and study scientific publications on water re-
sources issues in Central Asia in the Scopus and Web
of Science databases and regional scientific journals.
The study was based on an interdisciplinary approach
integrating methods from jurisprudence, environmen-
tal economics, hydrology and agricultural sciences. This
synthesis allowed for a comprehensive assessment of
the interrelationships between institutional mecha-
nisms, hydrological processes, climate change and ag-
ricultural sustainability. Geopolitical analysis was used
to assess the positions of upstream countries (Kyr-
gyzstan, Tajikistan) and downstream countries (Kazakh-
stan, Uzbekistan, Turkmenistan) on the distribution of
transboundary water resources, to study the strategies
of these states and their influence on the institutional
framework of regional water cooperation.

Particular attention was paid to key stages in the
transformation of the regional water cooperation sys-
tem and the impact of climate change, which has be-
come particularly noticeable in the last two decades.
The geographical scope of the study covered the terri-
tory of the Kyrgyz Republic, with a particular focus on
transboundary river basins (Syr Darya, Amu Darya, Chu,
Talas, Ili) and their catchment areas, as well as the terri-
tories of neighbouring Central Asian states with which
water resources are shared. This methodological frame-
work provided a scientifically sound basis for develop-
ing recommendations to improve institutional mecha-
nisms for transboundary water resource management
and enhance Kyrgyzstan’s agricultural sustainability in
the context of global climate change, which is of prac-
tical importance for the development of state policy in
the field of water resources and regional cooperation.

Results and Discussion

Hydrology and geographical location of the region

All Central Asian states are characterised by their inland
location, which limits their direct access to the world’s
oceans. At the same time, Uzbekistan is one of only two
countries in the world with “double landlocked” status,
i.e. it has no access to the sea even through neighbour-
ing states, as it is surrounded by at least two countries.
From a hydrological point of view, Central Asia is di-
vided into three main zones: mountainous, foothill and
flat. Mountainous areas form the bulk of underground
and surface waters, which are mainly of a transit nature
and determine the water supply of the lower-lying ter-
ritories. This factor determines the special importance
of mountain ecosystems for the sustainable function-
ing of the region’s water management complex and for
transboundary water cooperation.

The geographical location of the region is deter-
mined by the predominance of vast arid territories,
where desert landscapes occupy a significant part of
the area. Another important factor is that Central Asia
does not receive any external inflow of water resources,
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which increases the dependence of the water balance
exclusively on internal sources. The territory of Central
Asia is located within the closed Aral-Caspian basin and
covers significant inland areas. All states in the region
are landlocked countries. Geographically, Central Asia is
characterised by a predominance of inland deserts, sig-
nificant plains and steppe areas, as well as high moun-
tain ranges and ridges. The region is home to large
mountain systems: the Altai and Sayan, Tian Shan and
Pamir-Alai in the south-west. The area of mountain-
ous territories is about 800,000 km?, or approximately
20% of the total territory of the region (Vinokurov et
al., 2022). More than 90% of the territory of Tajikistan
and over 90% of the territory of Kyrgyzstan are occu-
pied by mountain ranges (Fig. 1). Eastern Kazakhstan
(Kazakh Lowlands, Dzungarian Alatau, Tarbagatai and
Altai) also has a pronounced mountainous relief. The
south-eastern part of Uzbekistan (Western Tian Shan
and Gissar Mountains) stretches to Afghanistan and
China. The mountains act as a climatic regulator and
are the main source of river flow. In Turkmenistan,
mountains cover only about 1% of the territory. Glaciers
cover approximately 4% of the area of Kyrgyzstan and
6% of Tajikistan; individual glaciers are also found in
Kazakhstan and Uzbekistan. The total area of glaciation
in Central Asia is 12-14 thousand km?2. Freshwater re-
serves in glaciers are estimated at 1,000 km?, which is
comparable to the ten-year flow of the region’s largest
rivers, the Amu Darya and Syr Darya (Borisova, 2012).
The melting of snow, glaciers and perennial ice pro-
vides a significant part of the water balance of the re-
gion’s river flow. As can be seen in Figure 1, the Amu
Darya and Syr Darya rivers flow through several coun-
tries in the region, playing a key role in water supply.
Both rivers feed the Aral Sea, which has shrunk to 10%
of its original size due to excessive water withdrawal.
This is the result of the irrational use of the Amu Darya
and Syr Darya rivers for irrigation. From a geographical
point of view, the territory of Central Asia can be divided
into several large water basins, including the Aral Sea
basin, the Balkhash Lake basin, the Caspian Sea basin
(with the Ural and Emba rivers), and the Kara Sea basin.
This division reflects the specific nature of the region’s
hydrographic network and its strategic importance for
transboundary water use.

Historical experience shows that water resource
management is a critical factor in the sustainability of
socio-economic systems. As the source of the Syr Dar-
ya and Amu Darya rivers, the Kyrgyz Republic functions
as the “water tower of Central Asia”, providing water to
downstream countries. Kyrgyzstan has unique hydro-
logical potential, being the headwaters of major rivers
in Central Asia, such as the Naryn, Talas and Chu. Their
strategic importance extends beyond national borders,
providing water supply and irrigation in Kazakhstan,
Uzbekistan and Tajikistan. This geographical location
necessitates the formation of effective institutional
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mechanisms for water resource management, as the
sustainability of water supply throughout the region
directly depends on Kyrgyzstan's water use policy. At
the same time, existing systemic challenges - degrada-
tion of irrigation infrastructure, low energy efficiency of

RUSSIA

hydropower complexes and limited financial resourc-
es - highlight the need to develop innovative approach-
es to transboundary water management. In this context,
water diplomacy is becoming a key institutional tool for
ensuring national and regional water security.

Figure 1. Physical map of Central Asia

Source: Free World Maps (n.d.)

Transboundary rivers
and population growth in Central Asia
The need for rational use of water resources based on
mutually beneficial inter-state cooperation appears to
be a key factor in the sustainable development of the
region, political stability and security in Central Asia.
In this context, international water law plays a special
role, providing an institutional framework for building
sustainable cooperation between basin countries and
developing fair mechanisms for transboundary water
management. Recognition of the social importance of
water in the context of realising the human right to
access safe and clean water forms the basis for water
security policy. For the Kyrgyz Republic, finding ways to
improve the efficiency of transboundary water resourc-
es and water bodies management is becoming a key
priority on the regional agenda, aimed at preserving
limited and valuable water resources for current and
future generations. Some rivers in Central Asia are
transboundary, including the Amu Darya and Syr Darya,
which flow through Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan and Uzbekistan; the Talas and Chu, which
flow through Kazakhstan and Kyrgyzstan; the Ili, which
flows through Kazakhstan and China; the Tarim through
Tajikistan, Kyrgyzstan and China; the Irtysh through
China, Russia and Kazakhstan; and the Tobol, Ural and
Ishim through Russia and Kazakhstan. These waterways
play a key role in the regional water balance and require
coordination of transboundary water management.
On 22 December 1993, the UN General Assembly
adopted Resolution 47/193, which declares 22 March

of each year as World Water Day (General Assem-
bly, 1993). This resolution was adopted in response to
the fact that many countries are facing water short-
ages as their populations grow, which in turn leads to
economic underdevelopment. Water resources in Cen-
tral Asia are under enormous pressure due to rapid
population growth, climate change, inadequate man-
agement and transboundary disputes. About 90% of
all water is used in agriculture, primarily for irrigation,
making water management critical to food security
and stability in the region. According to Worldometer
(n.d.), the population of Central Asian countries will
reach approximately 82.2 million by December 2024,
having increased by almost one and a half times over
the past 24 years (Table 1). It is expected to reach 95
million by 2050.As a result, if current water use trends
continue, the region may face water shortages: water
availability could fall to less than 1,000 m® per per-
son per year by 2040, which corresponds to the water
stress threshold. Rapid population growth, combined
with a high proportion of the population employed
in the agricultural sector, puts additional pressure on
the region’s water and land resources, challenging
Central Asian states to ensure sustainable economic
development, create jobs and increase agricultural
productivity. The data in Table 1 show significant asym-
metry in the distribution of the population of Central
Asia: the upstream countries (Kyrgyzstan and Tajik-
istan) account for only 22% of the region’s population,
while the downstream countries (Kazakhstan, Uzbek-
istan and Turkmenistan) account for 78%. The largest
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population is in Uzbekistan (36.5 million people), and
the smallest is in Kyrgyzstan (7.2 million people). Ac-
cording to data from the World Population Review
(n.d.), the region’s population continues to grow at an
average rate of about 1.75% per year. The total area of
irrigated land in Central Asia, according to the FAQ, is
approximately 9.85 million hectares, which highlights
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the critical importance of water resources for regional
agriculture (Frenken, 2013). However, these figures also
point to an urgent need to modernise water manage-
ment infrastructure and improve water use efficiency in
the context of population growth. During the growing
season, this figure reaches about 74%, while in the au-
tumn-winter period it is approximately 26% (Carec,n.d.).

Table 1. Population of Central Asian countries as of the end of 2024

Country Area of irrigated land in 2024
Kyrgyzstan 1.05 million hectares
Kazakhstan 2 million hectares
Tajikistan 0.85 million hectares

Turkmenistan 1.75 million hectares
Uzbekistan 4.2 million hectares
Total 9.85 million hectares

Source: compiled by the author based on Worldometer (n.d.)

In total, there are more than 89,000 rivers in Cen-
tral Asia, but the largest rivers, the Amu Darya and Syr
Darya, are of key importance for the region’s water
supply. In addition to these, the Ili River, which flows
into Lake Balkhash, also plays an important role. The
Amu Darya and Syr Darya, in turn, flow into the Aral
Sea, providing its main source of water. In recent years,
all Central Asian countries have adopted new water
management programmes with the aim of improving
water supply and reducing water consumption. How-
ever, there are external factors that can affect regional
water resources. These include Russia and China, as
transboundary rivers (e.g. the Caspian Basin, Ili, Irtysh)
are shared by these states. In addition, Afghanistan
should also be considered part of the upper reaches
of the basins, as there may be disputes over the rights
to use the Amu Darya River in the future. More than
18% of the Amu Darya’s water resources come from
Afghanistan, which is not a party to the diplomatic
agreements between the Central Asian countries. In
the northern part of the country, a large canal, Kush-
Tepa, 285 km long and about 100 m wide, is under
active construction, which creates a risk of drought
for the lower reaches of the Amu Darya in Uzbekistan
(including Karakalpakstan) and Turkmenistan. Experts
note the absence of international legal mechanisms
for settlement and the high probability of escalating
conflicts. It is expected that about one-third of the Amu
Darya’s water resources will be used for the construc-
tion of the Kush-Tepa canal, which will become a prob-
lem for the lower reaches countries, especially Uzbek-
istan and Turkmenistan (Saida, 2023). The conceptual
basis of environmental and water security assumes
regional interdependence and cooperation between
states to ensure their viability. The concept of water
diplomacy is based on international relations arising
from water security issues. International water law
is directly related to the protection and use of trans-
boundary rivers, lakes and groundwater aquifers. More

Population Share of the region’s population, %
7,224,195 9

20,676,707 25

10,637,645 13

7,031,200 8

36,469,203 45

82,038,950 100

than 150 countries in the world have transboundary
water resources, which makes it critically important
to define water use rights and volumes in a trans-
parent and predictable manner. The problem of wa-
ter resource distribution between upstream countries
(Kyrgyzstan, Tajikistan) and downstream countries (Ka-
zakhstan, Uzbekistan, Turkmenistan) of the Amu Darya
and Syr Darya rivers remains one of the most sensitive
aspects of inter-state relations, requiring the develop-
ment of long-term compromise solutions based on the
principles of sustainable development and equal use
of transboundary water resources.

Institutional architecture of transboundary water
management and international legal position

The Kyrgyz Republic is implementing a strategy of in-
tegrated water resources management based on the
basin principle, with the gradual involvement of non-
state actors in decision-making processes. The institu-
tional architecture includes water user associations,
and the country is divided into five large river basins, for
each of which basin councils are established to identify
basin problems, plan measures to address them, and
coordinate water sector activities. The National Water
Strategy of the Kyrgyz Republic until 2040 (2023) fo-
cuses on the rational use of water resources and re-
ducing water losses. The programme provides for the
modernisation of water and irrigation systems, as well
as the construction of hydraulic structures for water ac-
cumulation and storage. One of the key tasks is the use
of renewable energy sources in water management,
such as small hydropower, in accordance with the Wa-
ter Code of the Kyrgyz Republic (2005). In accordance
with Law of the Kyrgyz Republic No. 257 (2009), Kyr-
gyzstan plans to increase the area of irrigated land
from 1.0 million hectares to 1.7 million hectares. These
programmes, designed for the period up to 2030-2040,
include plans to expand irrigated land and introduce
water-saving technologies.

Bulletin of the Kyrgyz National Agrarian University, 2025, Vol. 23, No. 4 41



Institutional mechanisms for transboundary water resource management...

The ratification of the Helsinki Convention (1992)
by a number of states in the region (Kazakhstan, Turk-
menistan, Uzbekistan) creates the conditions for har-
monising national water legislation with international
principles of fair and reasonable use of transbounda-
ry waters, which demonstrates a desire to harmonise
national legislation with international water law and
strengthen transboundary cooperation in the Central
Asian region. However, Kyrgyzstan actively cooperates
with UNECE (n.d.) within the framework of various wa-
ter management programmes and participates in Na-
tional Policy Dialogues on Integrated Water Resources
Management, but the republic has not formally ratified
the Convention. UNECE plays an important role in the
region in the field of water cooperation, as it is the sec-
retariat of the Convention on the Protection... (1992).
The Commission conducts technical assistance pro-
grammes, national policy dialogues and promotes the
exchange of experience in the field of transboundary
water resources management. In 2021, the Kara Dar-
ya-Syr Darya-Amu Darya Basin Water Resources Man-
agement Authority was established, and in March
2024, the Issyk-Kul-Tarim, Naryn-Syr Darya, Talas and
Chui Basin Management Authorities were established.
However, the system faces serious challenges. After
the transfer of internal irrigation canals to the balance
sheet of water user associations in 2004, many of these
organisations faced a lack of funding to maintain large-
scale infrastructure, which led to a deterioration in the
technical condition of the canals.

In accordance with the Alma-Ata Agreement (1992),
the Interstate Water Commission of Central Asia (IWC-
CA) was established. The institutional structure of the
commission initially included three key executive bod-
ies: the ICWC Secretariat, the Syr Darya Basin Water
Management Association (BWMA) and the Amu Darya
BWMA. Subsequent institutional development led to
the creation of the ICWC Scientific and Information
Centre (ICWC SIC) and the Energy-Water Coordination
and Dispatch Centre, which contributed to strength-
ening regional cooperation in the field of hydrological
monitoring, data exchange and water policy coordina-
tion. Nevertheless, the political and economic hetero-
geneity of the states in the region continues to hinder
the formation of an integrated strategy for transbound-
ary water resources management. According to the ty-
pology of transboundary basin organisations, the ICWC
belongs to the category of coordination bodies with
limited regulatory powers. Under the Alma-Ata Agree-
ment (1992), the commission is vested with the func-
tions of establishing and approving water use limits for
member states and the region as a whole.

Despite their institutional mandate, the Amu Dar-
ya and Syr Darya River Basin Organisations have not
acquired the status of supranational regulatory bodies
with enforcement mechanisms. In conditions of hydro-
logical deficit, the problem of ensuring compliance with

agreed water consumption limits is exacerbated, as the
ICWC and subordinate basin organisations do not have
effective control instruments at their disposal. Critically
important is the fact that the ICWC’s jurisdiction does
not cover the entire territory of the river basins, and
its decisions are advisory rather than mandatory in na-
ture. The most significant institutional gap is the lack
of a mechanism for legal liability for violations of wa-
ter distribution obligations and exceeding established
Llimits. Despite the declared need to create a system of
sanctions, formalised enforcement measures have not
yet been developed. The diagram in Figure 2 illustrates
the three levels of functioning of a transboundary ba-
sin organisation, reflecting the gradation of powers and
the degree of integration in the management of shared
water resources. The structure is organised according to
the principle of increasing institutional complexity and
depth of intergovernmental cooperation.

Information
exchange and
technical tasks

Decision-
making

Advisory
mandate

Figure 2. Structure of a transboundary
basin organisation
Source: developed by the author

This three-level scheme reflects the evolutionary
path of transboundary water cooperation institutions
from the simplest forms of information exchange to
complex joint management mechanisms. In the context
of Central Asia, existing institutions, such as the Inter-
state Water Commission, are mainly at the first level
with elements of the second, while the transition to the
third level remains a strategic prospect requiring a sig-
nificant strengthening of political will and institutional
trust between the states of the region. The first level
does not involve the transfer of sovereign powers and
is limited to providing information for national deci-
sions on water use. Interaction is mainly horizontal in
nature between technical specialists from water man-
agement agencies in different countries. The second
level, “Advisory mandate”, is characterised by the for-
mation of expert platforms for discussing strategic is-
sues of transboundary basin management. At this stage,
the basin organisation is granted the right to develop
recommendations on the optimal distribution of wa-
ter resources, propose scenarios for the development
of water infrastructure, and formulate proposals for
the harmonisation of national water policies. However,
the final decisions remain the prerogative of national
governments, which may accept or reject the recom-
mendations of the basin organisation. The third level,
“Decision-making’, represents the most advanced form
of institutionalisation of transboundary water cooper-
ation, in which the basin organisation is vested with
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real management powers. Decisions are made on the
basis of agreed criteria for the fair and reasonable use
of water resources, taking into account the interests of
all riparian states and environmental requirements.
Thefinancial support for the activities of basin organ-
isations is characterised by an asymmetrical distribution
of obligations:the Amu Darya Basin Organisation is main-
ly financed by Uzbekistan and Turkmenistan,while the Syr
Darya Basin Organisation is financed by Kazakhstan and
Uzbekistan. However, the existing financing model does
not comply with the principle of proportional parity and
equity participation,which creates additional institution-
alimbalances in the regional water management system.

Conceptualisation

of adaptive water resources management

in the context of transboundary cooperation

Effective management of transboundary water resourc-
es in the context of increasing climate variability and
demographic pressure requires the introduction of in-
novative institutional mechanisms based on the prin-
ciples of adaptability and flexibility. Within the frame-
work of the modern water management paradigm, a
three-level system of adaptive management is being
developed, integrating technological, institutional and
economic instruments for regulating water use (Fig. 3).

Technological Institutional Economic
instruments for tools for instruments for
regulating regulating regulating
water use water use water use

Figure 3. Adaptive management system
for transboundary water resources
Source: developed by the author

The first level of the system involves optimising
the seasonal redistribution of water flows by creating a
cascade of reservoirs with different functional purposes.
This approach is based on hydrological modelling of in-
tra-annual flow variability and involves the accumulation
of excess water resources during periods of high water
availability (spring and summer floods) with subsequent
controlled release during low-water seasons. Technical
implementation includes the modernisation of existing
reservoirs and the construction of new multi-purpose
hydraulic structures that simultaneously provide irri-
gation water supply, hydropower generation and flood
protection functions. A critically important aspect is the
integration of automated systems for monitoring and
forecasting the hydrological regime, allowing real-time
adjustment of reservoir regulation parameters in ac-
cordance with current hydrometeorological conditions.

The second level is represented by a mechanism of
dynamic (flexible) water management quotas, adapted
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to the predicted climate scenarios and the actual state
of the basin’s water resources. Unlike the traditional
system of fixed water abstraction limits, this model
provides for annual adjustment of water use quotas
based on long-term meteorological forecasts, data on
snow accumulation in high-altitude areas where runoff
is formed, and actual water availability indicators for
the previous period. The institutional mechanism for
implementation is basin commissions, which are em-
powered to approve adjusted plans for the distribution
of water resources among different categories of water
users and administrative-territorial units. The method-
ological basis is probabilistic hydrological forecasting
using ensemble models of climate scenarios, which al-
lows assessing the range of possible water availability
conditions and forming alternative options for water
management balances. It is fundamentally important
to establish differentiated water use priorities that
guarantee the satisfaction of priority needs for drinking
water supply and the maintenance of ecological flow
under any hydrological scenarios.

The third level of the system includes a set of eco-
nomic incentives aimed at improving water use effi-
ciency in the agricultural sector as the main consumer
of water resources in the region. The key instruments
are: (1) a progressive tariff policy providing preferen-
tial water rates for economic entities that meet the
established standards for specific water consumption
per unit of production; (2) a system of subsidies for the
introduction of water-saving irrigation technologies
(drip irrigation, sprinkler irrigation, precision farming
systems), compensating for up to 50-70% of the initial
capital costs; (3) a mechanism for trading water use
rights within established basin limits, allowing water
resources to be reallocated to the most efficient ag-
ricultural producers; (4) insurance instruments that
minimise the risks for farmers when switching to less
water-intensive crops in conditions of water scarcity.

The integrated application of a three-level adap-
tive management system provides a synergistic effect,
creating the institutional prerequisites for improving
the region’s water security in conditions of climate un-
certainty. At the same time, successful implementation
of the model requires a significant transformation of
the existing regulatory framework for water use, the
development of hydrometeorological monitoring and
forecasting infrastructure, and the formation of institu-
tional capacity for basin organisations. Ensuring trans-
parency in decision-making processes and involving a
wide range of stakeholders, including non-state actors,
in the development and implementation of adaptive
water management strategies remains a critical factor.

Water, energy and socio-economic potential

of Central Asian countries

The main problem in the distribution of water re-
sources in Central Asia is related to hydropower. Both
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mountainous republics, Kyrgyzstan and Tajikistan, are
heavily dependent on electricity supplies. The devel-
opment of the hydropower sector requires considera-
tion of the interests of all countries through which the
Amu Darya and Syr Darya rivers flow, as water is vital
not only for energy but also for agriculture in the re-
gion. The desire to develop hydropower, especially in
Tajikistan and Kyrgyzstan, is driven by low energy in-
dependence, despite the significant potential of water
energy sources. According to the United Nations (2025),
Central Asia uses only 6% of its renewable hydropower
potential. For example, electricity generation per cap-
ita varies greatly: in Kazakhstan - 4,730 kWh, in Kyr-
gyzstan - 1,375 kWh, in Tajikistan - 2,004 kWh, in Turk-
menistan - 2,403 kWh, and in Uzbekistan - 1,650 kWh.
For comparison, this figure is 8,400 kWh in Japan and
15,140 kWh in Canada. Tajikistan, which ranks eighth
in the world in terms of hydropower potential, faces a
problem of electricity shortages, especially in winter,
when up to 70% of the population experiences short-
ages. The commissioning of the Rogun HPP, planned for
the coming years, could increase the country’s annual
electricity production to 31-33 billion kWh (Ministry of
Energy..., n.d.). Kyrgyzstan also plans to significantly in-
crease its hydropower capacity by building a cascade
of hydropower plants on the Naryn River, which could
generate more than 25 billion kWh per year with an
installed capacity of 6,450 MW.

The initial stage of cooperation between the Kyrgyz
Republic and the Republic of Uzbekistan in the context
of hydropower infrastructure development was charac-
terised by a conflict of interests. Uzbekistan expressed
concern about the potential negative impact of the
Kambar-Ata-1 (1,900 MW) and Kambar-Ata-2 (360
MW) on the hydrological regime of the Naryn River and

water supply to agricultural areas in the Fergana Valley.
Ashift in positions occurred in 2016-2017 as part of the
intensification of bilateral dialogue at the highest level.
In 2017, a Memorandum of Understanding was signed
between the joint-stock company (JSC) Electric Power
Plants (Kyrgyzstan) and JSC Uzbekhydroenergo, estab-
lishing the institutional framework for the joint devel-
opment of the Kambar-Ata-1 project. This agreement
marked the transition from a confrontational model to
a cooperative approach in the field of transboundary
water and energy cooperation. The conceptual basis
for this transformation was Uzbekistan’s new foreign
policy strategy, initiated after 2016, which prioritises
regional integration and the building of constructive
relations with neighbouring states. Tashkent’s recog-
nition of the legitimacy of Kyrgyzstan’s hydropower
interests, while taking into account the water manage-
ment needs of downstream countries, was of funda-
mental importance. This approach represents a depar-
ture from the traditional “zero-sum” paradigm in favour
of a model of mutually beneficial cooperation based on
the principles of sharing the benefits of transboundary
water resources. This joint assessment mechanism is
an innovative tool for preventive diplomacy in the re-
gion, aimed at minimising potential disagreements at
the early stages of project design. The evolution of the
legal framework for transboundary water use is charac-
terised by a gradual transition from Soviet regulations
to modern international legal standards. At the same
time, the absence of a universal regional agreement
regulating the use of transboundary water resources
in the Amu Darya and Syr Darya basins remains a sig-
nificant institutional gap. Table 2 shows the water and
energy potential of Central Asian countries, with Tajik-
istan leading in terms of energy potential.

Table 2. Water and energy potential of Central Asian countries

Central Asian countries Hydropower potential (MW) Installed capacity (MW)
Kazakhstan 27,000 8,861
Kyrgyzstan 163,000 10,778

Tajikistan 317,000 15,086
Turkmenistan 2,000 -
Uzbekistan 15,000 7,278
Afghanistan 400 595
Total 524,400 42,598

Source: compiled by the author based on J. Granit et al. (2010)

In Central Asia, Tajikistan and Kyrgyzstan have a
geographical advantage in terms of water resources,
but economically they are weaker than the countries
located downstream. For Tajikistan, water resources are
practically the only external political asset in its rela-
tions with Uzbekistan and Turkmenistan. According to
Worldometer (n.d.) data on the gross domestic product
(GDP) of Central Asian countries, the Republic of Kazakh-
stan will have the largest GDP in 2024, estimated at ap-
proximately USD 261.42 billion. At the same time, the

lowest GDP figures among the countries in the region
are observed in Tajikistan, where it is forecast at USD
12.96 billion,and in Kyrgyzstan, at USD 13.6 billion (Ta-
ble 3). The highest GDP growth among the countries in
the region at the end of 2024 was demonstrated by Ta-
jikistan (7.2%), Uzbekistan (6%) and the Kyrgyz Republic
(5.8%). At the same time, Kazakhstan and Uzbekistan,
given their population size, economic potential and ge-
opolitical position with major international transport
corridors passing through them, can be considered
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key regional players, and all neighbouring states are
in constant interaction. However, the existence of
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multiple institutional mechanisms does not always
translate into effective solutions to regional problems.

Table 3. Gross domestic product (GDP) of Central Asian countries

Country
Kyrgyzstan
Kazakhstan

Tajikistan
Turkmenistan
Uzbekistan
Total

Source: compiled by the author based on Worldometer (n.d.)

Recommendations for improving water diplomacy

in Central Asia

Effective intergovernmental cooperation in the field
of water use is becoming a decisive factor in ensuring
sustainable development, political stability and secu-
rity in Central Asia. A new intergovernmental compro-
mise is needed to ease existing tensions. This would
equally recognise the needs and interests of all Cen-
tral Asian countries and lead to unified regional wa-
ter resource management. Such an approach requires
consideration of the economic and social interests of
countries and takes into account the ecological bal-
ance in Central Asian water basins (Janusz-Pawletta &
Gubaidullina, 2015). However, water shortages caused
by climate change, population growth, increased de-
mand for water and inefficient water management
are exacerbating the region’s problems. According to
J. Sehring (2006), the water resources of Central Asia
are of strategic importance that goes beyond the bor-
ders of individual states, making regional cooperation
a necessary condition for preventing conflicts and
achieving sustainable development goals.

An analysis of the current state of water diplomacy
in Central Asia allows for formulating a set of strategic
recommendations aimed at strengthening the institu-
tional foundations of transboundary cooperation and
establishing sustainable water resource management
mechanisms. The proposed measures cover the legal,
institutional, technological and diplomatic aspects of
water cooperation, taking into account the special role
of the Kyrgyz Republic as an upstream country and the
need to balance the interests of all states in the re-
gion. The implementation of these recommendations
will facilitate the transition from a confrontational
model to an integrated approach to transboundary
water resources management.

1. The role of water diplomacy as a tool for re-
gional cooperation in Central Asia. The author be-
lieves that it is time for the states of Central Asia to
move towards joint and coordinated management of
water and energy resources, using the prism of water
diplomacy. This could be facilitated by the creation of
a commercial organisation, such as an international
water and energy consortium, and the revival of a

GDP 2024, USD
13,600,000,000
261,420,000,000
12,960,000,000
64,080,000,000
97,960,000,000
450,020,000,000

regional resource management organisation based on
modern market mechanisms.

2. Sustainable water resource management in
transboundary river basins. Countries located in trans-
boundary river basins share a common culture, lan-
guage, history and experience of joint water resource
management. This aspect is a powerful factor for fur-
ther unification and strengthening of cooperation be-
tween neighbouring countries.

3. Institutional and legal mechanisms for manage-
ment. The author points to the weakness of the institu-
tional framework for water resources management. It
is necessary to strengthen and modernise institutional
cooperation that will reflect the interests of all coun-
tries in the basin. Central Asian states should strength-
en and improve the implementation of the existing
legal framework by adding principles and improved
cooperation mechanisms to it. In this context, there is a
need to move away from declarative positions and de-
velop legally binding documents on basin management
based on international law. These documents should be
aimed at adapting to climate change.

4. The importance of the “Central Asia as One Re-
gional Voice” platform. It is expected that the creation
of such a platform, which will include representatives
of the Central Asian states and Afghanistan, will also
contribute to the formation of experience in creating an
institutional foundation.

5. A comprehensive approach to solving water
problems. Not only professional water resource special-
ists, but also scientists and experts from various fields
should be involved in solving water issues. Analytical
platforms should be created and comprehensive stud-
ies conducted, including political, technical and envi-
ronmental forecasts.

6. Kyrgyzstan’s role in transboundary river man-
agement. Given that Kyrgyzstan is the source country
for major transboundary rivers such as the Syr Darya
and Chu, its role in water resource management in
Central Asia is particularly important. Kyrgyzstan’'s po-
sition and its policies on water resource management
and hydropower development have a direct impact on
the entire hydrological situation in the region. There-
fore, any strengthening of institutional cooperation and
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development of water-energy consortia must take into
account the interests and contribution of Kyrgyzstan as
a key player in this system. Kyrgyzstan, along with other
countries in the region, needs to participate in the cre-
ation of sustainable mechanisms that will ensure the
equitable distribution of water resources and minimise
the risks associated with climate change. This includes
not only technical solutions, but also active participa-
tion in water diplomacy aimed at building trust and
long-term partnerships with neighbouring countries.
7.The development of agreed criteria and methodol-
ogies for resolving inter-state water issues, the conclu-
sion of bilateral and multilateral agreements related to
new inter-state water sharing, compensation for damage
causedbyviolationsofinter-statewaterdistributionagree-
ments, and the creation of a modern information system.

8. It is necessary to develop cooperation between
research institutes and universities in Central Asia to
solve water problems in the region.

The implementation of these recommendations re-
quires the political will of all Central Asian states and a
willingness to compromise based on the principles of
mutual benefit and sustainable development. Of particu-
lar importance is the creation of effective institutional
mechanisms, backed by legally binding agreements and
modern technological solutions. The Kyrgyz Republic,
occupying a key position in the region’s hydrological
system, has the opportunity to initiate the formation of
a new paradigm of water diplomacy based on the princi-
ples of equitable water use, environmental responsibil-
ity and long-term regional partnership. The successful
implementation of these recommendations will not only
ensure water and energy security in the region, but will
also lay the foundation for broader economic and po-
litical integration among the countries of Central Asia.

Conclusions

The study of institutional mechanisms for transbound-
ary water resources management in Kyrgyzstan has
identified key factors determining the effectiveness of
regional water cooperation and its impact on the agri-
cultural sustainability of the republic in the context of
climate change. The analysis showed that the existing
institutional architecture for transboundary water man-
agement is fragmented and insufficiently adapted to
the modern challenges associated with climate change
and increasing competition for water resources in the
region. It has been established that the transformation
of the water use system from a centralised Soviet mod-
el to independent national strategies has led to insti-
tutional gaps that hinder the effective distribution of
water resources between upstream and downstream
states. The conflict between the energy interests of
Kyrgyzstan as a mountainous country and the irrigation
needs of neighbouring states remains a central prob-
lem for regional cooperation, requiring the develop-
ment of compromise institutional solutions.

The study demonstrated that climate change exac-
erbates existing institutional problems, increasing the
instability of water resources and creating additional
risks for Kyrgyzstan’s agricultural sector. The observed
reduction in glacial runoff, changes in river regimes
and the increasing frequency of extreme hydrological
events require a review of traditional approaches to
water resource management and the introduction of
adaptive institutional mechanisms. It has been found
that Kyrgyzstan’s bilateral agreements with neighbour-
ing states, although providing a legal basis for cooper-
ation, do not contain sufficient mechanisms for flexible
response to climate-induced changes in the water bal-
ance. An analysis of the impact of institutional mech-
anisms on agricultural sustainability has shown that
uncertainty in the distribution of water resources neg-
atively affects the country’s food security, reducing the
predictability of agricultural production and hindering
long-term investment planning in irrigation infrastruc-
ture. There is a need to develop integrated institutional
approaches that synchronise water, energy and agricul-
tural policies at the national and regional levels.

Prospects for further research are linked to a de-
tailed study of the economic mechanisms for compen-
sating for water ecosystem regulation services provided
by the mountainous areas of Kyrgyzstan, the develop-
ment of institutional design models for adapting water
management systems to different climate scenarios,
and analysis of the role of international organisations
and donor institutions in shaping regional water policy.
In-depth research is needed on the potential of digital
technologies and remote monitoring to increase trans-
parency and objectivity in the distribution of trans-
boundary water resources. A relevant area of research
is the study of the social aspects of water use and the
participation of local communities in water manage-
ment decision-making, which can contribute to the le-
gitimacy and effectiveness of institutional mechanisms.
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YekK apasnbiK Cyy pecypcTapbiH 6allKapyyHYH MHCTUTYLIMOHaNAbIK
MeXaHU3MAEepPU XXaHa anapabliH KJIMMaTTbiH ©3repyLuy
wapTtTrapbiHAa Kbiprbi3cTaHAbIH albifl Yap6a TYPYKTYY/yryHa
TUMINM3reH Taacmpum

AnHypa BaTbikoBa

TexHWKanbiK MAMMAePAUH KaHOWOATbl, OOLEHT

K.MN. CKpsabuH aTbiHOarbl Kblprbi3 yayTTyK arpapablKk YHUBEPCUTETH
720005, MefepoB Keu., 68, Bullkek L., Kbiprbiz Pecnybninkacsl
https://orcid.org/0000-0001-9173-3151

AHHoTtaumsa. Kbiprei3 Pecnybnukacel bopbopayk A3usiHbIH TMAPONOTUSALIK CUCTEMACbIHAA CTpaTerusnbik
OpYHAY 33N€MT, aHTKEHM an aliMaKTblH 3H MPWM YeK apanblk AapbisnapbiHbiH — AMyaapus kaHa CbipAapusHbIH
arbiMbIH KanbIiNTaHAbIPYYHY KO36MeNAereH XOoropky arbiMaarsi MamnekeT 6onyn caHanat. KnumatTbiH e3repyLy
[LapbiSNapablH XblNAap apanblk arbiIMblHbIH ©3r6@pPMeNyYYryH XOropynaTbin, aiMakTbiH aibll Yapba CeKTOpYHYH
TYPYKTYynyry xaHa bop6opayk Asusgaarsl cyy H6alkapyyHyH aiMaKTblK CasiCaTblH MLUKE albIpyy YY4YH KPUTUKANbIK
KbIAbIHYbIIbIKTapAbl >KapaTyyaa. YKOropky arbiMAblH 3HEpreTuKanblK Kbi3blKYblbIKTapbl (KbiwbiHAa IC yuyH cyy
TONTOO) MEHeH TOMOHKY arbiMAbIH abin Yapba MyKTaxAbIKTapbIHbIH (Kaida cyraT y4yH MakcuMmangyy cyy 6epyy)
OpPTOCYHAArbl CTPYKTypasnblk KOHOAMKT Bbopbopayk A3MsiHbIH a3blK-TYJlYK KOOMCY3AyryHa KOPKYHy4Y Tyyaypar.
MN3nunpeeHyH MakcaTbl Yek apanblk cyynapapbl O6awkapyyHyH MHCTUTYLMOHANAbIK MEXaHW3MAEPUH XaHa anapabiH
arbln YyapbaHblH TYPYKTYYNyryH Kamcbi3 KblUlyy Y4YYH afanTauusanblk MOTEHUManbiH Tangoo 6onyn caHanar.
YyypAaarel MHCTUTYLMOHANAbIK CUCTEMAHbIH KPUTUKANbIK KEMUMAMKTEPU aHbIKTaNnApl; Tannoo Mamneketrep apasnbiK
KoopaMHaumsanbik cyy yapba komuccuscbiHbiH (MKCKK) yekTenyy »eHre canyy bifirapbiM yKyKTapblHa 33 3KEHWH
KepCeTTy, KOMUCCUSHbIH YeYMMAEPU CYHYLUITOO MYHO3YHe 33. bacCeMHOMK YIOMAapAa Cyy KepekTee NUMUTTEpUHE
6aw nnampyy mexanmsmaepu xok. CyyHyH asaloy WwapTrapbiHAa cMcTeMaHbiH 3QdeKTUBAYYAYTY KECKMH TOMeHAen,
cyy GenywTypyy MakyngawyynapbiH Oy3raHAplK y4yH dGopManayy CaHKumMsnap cuctemachbl oK. M3unaeeHyH
ankarbiHaa Kbiprbi3cTaHAbIH YAYTTYK Cyy CTpaTerusnapbiH TPAHCUYEKTYY Cyy pecypcTapbiH buprenewun 6alwkapyy
60loHYa aMMaKTbiK AeMuareniep MeHeH LWaNKEeWTUPYY MYMKYHUYIYKTepY, KeULIMM-YKYKTYK MexXaHU3MAepau
KNMMMaTTbiKk TobOoKenaukke aAanTauMsNIOOHYH KeneyekTepu >aHa MaMnekeTTep apanblk MUALeTTeHMenepaum
aTKapyyHy TeKllepyy MexaHW3MAepWH eHYKTYpYY TangaHasl. Cyy pecypctapbiH anantueayy 6awwkapyyHyH Mogenm
CYHYLWTaNAbl, Y4 LEHM33NAYY CUCTEMA MLITENUN YblKKaH: (1) pe3epByap cakTarbiy apKbllyy MaycbiMAyy arbiIMAapAbl
Karpa 6GenywTtypyy; (2) kAMMaTTbik O0MKONOOPAY 3CKE anyy MeHeH WUKeMAyy KBOTanapAblH MexaHW3Mu;
(3) arbin yapba ceKTOpyHOA CyyHY YHOMAEe Y4YyH 3KOHOMMKablK CTMMYNAAapAblH cucTemachbl. M3unaeeHyH
XXbIMBIHTBIKTapbl Cyy GalKapyyHYH MHCTUTYLMOHANAbIK apXMTEKTYpacbl MeHeH aibll YapbaHblH ancbi34bIrbIHbIH
OpTOCYHAArbl BarNaHbIWTLI TYWYHYYAery 60WTyKTy TONTypaT xaHa bopbopayk A3nsaa KOHOAMKTTUMK NOTEHUMaNab
MUHUMANOAWTbIPYYyra XaHa MHTErpauMsanaHrad aMuMakTbiK OHYIYYHY CTUMYNOAWTbIpYyra CanbliM KOLWKOH, TYPYKTYY
YaHa MHCTUTYLMOHANAbIK XXaKTaH HaTbIXanyy Yek apanblk Cyy pecypCTapbiH 6allkapyy cucTeMachbiH Ty3yy 6otoHuYa
WAUMUIA HEr3aenreH CyHylTapabl Ty3yyre MyMKyHAyK bepet

Herusru ce3pgep: Cyy Kooncysayry, Cyy-aHeprma 6aVIﬂaHbILUbI; TMAOPO3HEPTreETUKANbIK NOTEHUMAN; KNUMATTbIH
e3repywyHe agantauyua
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MHCTUTYLIMOHAaNbHble M@XaHU3Mbl yNpaBfeHU s
TPaHCrpaHU4YHbIMMU BOAHbIMU pecypcaMm

M UX BIMSTHUE Ha arpapHyIo YCTOMUMBOCTb Kbiprbi3cTaHa
B YCJIOBUSIX KJIMMaTUYECKUX U3MEHEHUN

AnHypa BaTbikoBa

KaHgounoat TeXHUYECKMX HayK, OOLEHT

Kblprbi3CKMM HaUMOHaNbHbIM arpapHbIn YHUBepcUTeT UM. K. CkpabrHa
720005, yn. MefepoBa, 68, I. Bullkek, Kblprbi3ackaa Pecnybnnka
https://orcid.org/0000-0001-9173-3151

AHHoTtaumsa. Kbiproidckas Pecnybnuka 3aHMMaeT cTpaTerMyeckoe MOJSOXEHWe B TMAPOSIOTMYECKON cucTemMe
LleHTpanbHOM A3uMM Kak rocynapcTBO BepXOBbeB, KOHTponupywouee GOPMUPOBAHME CTOKA KPYMHEMLWMX
TPaHCrPaHMYHbIX pek permoHa — AMyaapbu 1 Cbipaapbui. Knumatuueckune nsmeHeHus), yBennUMBatoLLMe MEXTOA0BYH
M3MEHUYMBOCTb PEYHOrO CTOKA, CO3AAKT KPUTUYECKME BbI30Bbl A1 YCTOMYMBOCTM arpapHOro CeKTopa perMoHa u
peanu3aummn perMoHanbHOM MONUTUKKM BOAHOIO ynpasneHnus B LleHTpanbHoi Asun. CTpYKTYpHbIA KOHOAMKT MexXay
3HepreTMYeckKUMU UHTEPECAMU BEPXOBbEB (HAKOMIeHWe BOAbl 3UMOW AN TMAPO3NEKTPOCTAHLMIA) U arpapHbIMU
noTpebHOCTAMM HU30BbEB (MAaKCMManbHas BOLOMOAAYa J€TOM [ANS MPPWUrauuu) yrpoxaeT NpOAOBONbCTBEHHOM
6e3onacHocTM pervoHa. Lenbio uccnepoBaHus Obin aHANUM3 MHCTUTYLMOHAbHBIX MEXaHW3MOB  YrpaB/eHuUs
TPaHCrPaHMYHbIMM BOAAMM U UX aAaNTaLMOHHOMO NoTeHuMana ang obecneyeHums arpapHoi yCToMYnBOCTU. BbisiBneHbI
KpUTUYeckne feduumTbl AeNCTBYIOWEN MHCTUTYLIMOHAIbHOM CUCTEMBI; aHaM3 Nokasan, 4To MexrocyaapcTBeHHas
KOOPAMHALMOHHAA BOLOX034McTBEHHas komuccus (MKBK) o6napaeT  orpaHuMYeHHbIMU  pPerynsiTopHbIMMU
NOMHOMOUYMAMYU, peLleHns KOMUCCUM HOCAT PEKOMEHAATENbHbIN XapakTep. bacceiHOBble OpraHM3auMn He nMerT
MeXaHM3MOB MPUHYXAEHUS K CODNOAEHNIO TMMUTOB BodonoTpebnenus. B ycnosuax manoBoabs 3pGeKTMBHOCTb
CUCTEMbI PE3KO CHUXKAETCSH, M OTCYTCTBYET hopManbHas CUCTEMA CaHKLMIA 3a HapyLWeHWUs BogopacnpenenuTenbHblxX
cornaweHuin. B nccnepoBaHnu paccMoTpeHbl NyTU COMACOBAaHMS HAaLUMOHANbHOM BOAHOM NOAUTUMKM Kbiprbi3cTaHa
C pernoHanbHbIMU MHULMATUBAMM MO YNPABNEHMUIO TPAHCTPAHUYHBIMU BOAAMU, @ TaKXKe BO3MOXHOCTM aAanTaLuu
CYLLECTBYIOLMX [OMOBOPHbIX MEXaHWM3MOB K K/IMMATUYECKMM pPUCKaM WM CO30aHUS CUMCTEMbI KOHTPOAS 3a
BbIMOJIHEHMEM MEXIOCYAAPCTBEHHbIX 0653aTenbcTB. lNpennoxeHa Modenb afanTUMBHOIO YNpaBleHWs BOLHbIMM
pecypcamu, pa3paboTaHa TpexypoBHeBas cuctema: (1) cesoHHOe nepepacnpeeneHre NoTOKOB Yepes pe3epByapHOe
XpaHunuuie; (2) MexaHusM MOKMX KBOT C Y4eTOM KIMMATMYECKMX MPOrHO30B; (3) cMcTEMA 3KOHOMMYECKMX
CTUMY/IOB 415 BOAOCOepexKeHWst B arpapHOM cekTope. Pe3ynbTaThl MCCNeA0BaHMS 3aN0HSAIOT Npoben B MOHMMaHMK
CBA3M MexXdy WHCTUTYLMOHANIbHOW apXUTEKTYpPOi BOAHOrO YMpaBNeHUS U arpapHOM ySa3BMMOCTbIO M MO3BONSIOT
chopMynnpoBaTb HayyHO 0OOCHOBAHHbIE PEKOMEHAALMM MO CO34aHMI0 6onee yCTOWYMBOM U MHCTUTYLMOHANIbHO
3bdEKTUBHOWM CUCTEMbl TPAHCIPaHWYHOrO YMpaB/ieHUs BOAHbIMM pecypcamu, CNoCOOCTBYHOLLEA MMHUMMU3ALMM
KOHMAMKTHOrO NOTEHLMana 1 CTMMyAMPOBAHUIO UHTETPUPOBAHHOIO PErMOHANIbHOMO Pa3BuTUSA B LleHTpanbHOM A3nn

KnioueBble cnoBa: BOAHAs 6e3OI'IaCHOCTb; BOAHO-3HEPreTnuyeckasa CBA3b, FVI,EI,p03HepFETVIHECKMI7I noTeHuuan;
agantauma K UISMEHEHUKO KIMMATA
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