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WATER RESOURCES, AGRICULTURE, AND
ECONOMIC STABILITY IN CENTRAL ASIA: THE
POLITICAL ECONOMY OF IRRIGATION SYSTEMS

Central Asia has become one of the world's most water-dependent agricultural
regions. In particular, the economies of Kazakhstan, Uzbekistan, Kyrgyzstan,
Tajikistan, and Turkmenistan have historically been shaped by systems of irrigated
agriculture, where water resources determined the development of agriculture and
the socio-economic stability of states [1, 2]. Back in the Soviet period, a large-scale
network of canals, reservoirs, and irrigation systems was formed in the region,
which were primarily focused on growing cotton, grain crops, and rice [3, 4, 5].
However, after the collapse of the USSR, the centralized water resources
management system lost its single coordination mechanism, which caused
numerous economic, environmental, and political problems [6, 7].

The water resources of Central Asia are unevenly distributed. The main sources
of water are formed in the upper reaches of the Syr Darya and Amu Darya rivers,
which originate mainly in Kyrgyzstan and Tajikistan. At the same time, the most
water-dependent agrarian economies — Uzbekistan, Turkmenistan, and the southern
regions of Kazakhstan — are in the lower reaches of these river systems [8, 9]. Such
asymmetry influenced the formation of a complex model of interdependence
between the states of the region, in which water has become a natural resource and
an important element of geoeconomic and geopolitical competition.

Agriculture continued to play an important role in the structure of the
economies of Central Asia. In many regions, it provided a significant part of
employment, formed export potential, and influenced the level of food security.
Irrigation systems have become important for supporting agricultural production,
since the natural climatic conditions of Central Asia are characterized by high aridity
and uneven distribution of precipitation.

However, the water use system of Central Asia faces a set of challenges. A
significant part of the infrastructure has become technically obsolete and is
characterized by high water losses [1]. According to scientists, water losses in canals
have become a serious problem. In addition, the intensive use of water resources
over time has caused large-scale environmental consequences, the most famous of
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which was the degradation of the Aral Sea [2]. Excessive water consumption for
irrigation, especially in the cotton sector, has led to soil salinization, reduced yields
and the deterioration of the ecological state of large areas.

The issue of water resources in Central Asia is also closely related to climate
change. The melting of the Tien Shan and Pamir glaciers is gradually reducing long-
term freshwater reserves, which poses risks to future agricultural production.
Simultaneously, rising temperatures and an increase in the frequency of droughts
are increasing the burden on existing irrigation systems. Under such conditions, the
issue of modernizing water infrastructure becomes strategic for ensuring the
economic sustainability of the region. At the same time, the efficiency of irrigation
systems directly affects the macroeconomic stability of the Central Asian states. The
most dependent on irrigation are Uzbekistan and Turkmenistan, where a significant
part of agricultural production is based on artificial water supply. In these countries,
water resources determine the volume of agricultural exports and foreign exchange
earnings. At the same time, Kazakhstan has a more diversified economic model, but
the southern regions of the country also remain critically dependent on water supply
from transboundary rivers.

Analysis of modern irrigation systems indicates their high technical wear and
tear. Most canals and pumping stations were built in the Soviet period and are
characterized by significant water losses. In some areas, water losses during
transportation reach almost half of the total volume of water intake [10, 11]. This
significantly reduces the efficiency of the agricultural sector and increases the load
on natural water resources.

An important result of the study was the identification of a direct connection
between water shortages and socio-economic instability. In regions with low
efficiency of irrigation infrastructure, there is a decrease in yields, an increase in
unemployment and an increase in labor migration. This is especially noticeable for
rural areas of Tajikistan and Kyrgyzstan, where the agricultural sector remains a key
source of income for the population. The study also showed that climate change
increases the risks to water security both in Central Asia and Ukraine. The reduction
of glaciers and rising temperatures lead to seasonal instability of water supply.
Downstream states, whose economies directly depend on the stable functioning of
irrigation systems, are particularly vulnerable [12, 13].

Political and economic analysis showed that the problem of water use remains
one of the key factors of regional tension. Upstream countries are focused on the
development of hydropower, while downstream states are interested in stable water
supply for agricultural needs. The lack of an effective mechanism for regional water
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resources management increases the risks of conflicts, especially in conditions of
climate change. At the same time, positive trends in modernization are observed in
the region. Kazakhstan and Uzbekistan are actively implementing technologies of
drip irrigation, digital monitoring and automated water resources management.
Thus, water resources and irrigation systems have become fundamental elements of
economic stability of Central Asia. In conditions of arid climate and high
dependence of the agricultural sector on artificial irrigation, water is turning into a
strategic resource that has determined the development of agriculture and socio-
€conomic processes.

References:

1. Liu, W., Wang, Y., Huang, J., & Zhu, W. (2023). Assessment on the sustainability of water resources utilization
in Central Asia based on water resources carrying capacity. Journal of Geographical Sciences, 33(10), 1967—
1988. https://doi.org/10.1007/s11442-023-2161-3

2.  Zdulski K. Rola Turcji w brytyjskich planach ataku na Zwigzek Radziecki z okresu ,,dziwnej wojny”. (2016).
In Problemy bezpieczenstwa Bliskiego Wschodu i Poéinocnej Afryki (MENA). Wydawnictwo Uniwersytetu
Lodzkiego. https://doi.org/10.18778/8088-164-8.14

3. Masyp, I @. (2015). CrumymoBanHs e(EKTUBHOCTI Ta KOHKYPEHTOCIPOMOXXHOCTI arporpOMHCIOBOTO
BupoOHuITBa. Exonomixa AIIK, (6), 31-36.

4. Mueller, L., Suleimenov, M., Karimov, A., Qadir, M., Saparov, A., Balgabayev, N.,, Helming, K., &
Lischeid, G. (2013). Land and Water Resources of Central Asia, Their Utilisation and Ecological Status.
In Environmental Science and Engineering (pp. 3-59). Springer International
Publishing. https://doi.org/10.1007/978-3-319-01017-5 1

5. Masyp, I'. ®. (2016). CtumymnroBaHHs e(peKTUBHOTO arpapHOTO BUPOOHHUIITBA M CTAIOTO PO3BUTKY CLIBCHKUX
TEPUTOPIl: PONIb COLIANBHOrO Kamitaly. ExoHomixka. @inancu. MeHneoscmenm: akmyanbhi NUMaHHA HAYKU i
npaxmuxu, (4), 67—76. BIHHUIIbKHI HalllOHAJTHHUN arpapHUi YHIBEPCUTET.

6. Artemchuk, M., Marukhlenko, O., Sokrovolska, N., Mazur, H., & Riznyk, D. (2024). The impact of economic
recession on the financial support of state functions during crisis situations. Theoretical and Practical Research
in Economic Fields, 15(2), 350. https://doi.org/10.14505/tpref.v15.2(30).15

7. Babayev, F., Goncharenko, 1., Mazur, H., Abdullaev, U., & Chernyaha, L. (2024). Investment flows and country
development in emerging markets: Analysing the impact of foreign investment on economic growth. Theoretical
and Practical Research in Economic Fields, 15(4), 894. https://doi.org/10.14505/tpref.v15.4(32).09

8. Masyp, I'. @. (2012). bropkeTHi Baxkeni (hiHAHCOBO-EKOHOMIYHOTO MEXaHi3My PO3BUTKY arpolpOMHCIOBOIO
BupoOHUITBA. Exonomika AIIK, (3 (209)), 59-63.

9. Koznoscrkuii, C. B., Masyp, I'. @., Koznoscekuii, B. O., XKypaxkiscskuit, €. C. (2019). Exonomiuna beznexa
aepapuoi eanysi Yrpainu 6 ymoeax incmumyyiunux mpaucgopmayii. Monoepaghis. BiaHULIS.

10. Wang, X., Chen, Y., Li, Z., Fang, G., & Wang, Y. (2020). Development and utilization of water resources and
assessment of  water security in  Central  Asia. Agricultural ~ Water  Management, 240,
106297. https://doi.org/10.1016/j.agwat.2020.106297

11. Zhang, Y.F., Li, Y. P., Sun, J., & Huang, G. H. (2020). Optimizing water resources allocation and soil salinity
control for supporting agricultural and environmental sustainable development in Central Asia. Science of The
Total Environment, 704, 135281. https://doi.org/10.1016/j.scitotenv.2019.135281

12. Mazyp, I (2022). Knacrepuzariiss B ympaBliHHI €KOHOMIYHOIO OE3MEKOI0 PEerioHy B yMOBaX BOEHHOTO
crany. Hayxosuii sicnuk Binnuyvkoi axademii 6esnepepsnoi ocseimu. Cepia «Exonozisn. Ilyoaiune ynpaeninus
ma aominicmpysannsy, (2), 47-54. https://doi.org/10.32782/2786-5681-2022-2.06

13. Masyp, I'. @. (2009). Coyianrvro-exonomiunuii po3eumox cena: monozpadis. YMaHb: YMaHChKe KOMyHaJIbHE
BU/IaBHUYO-TIOJITpadidHe MiIPHEMCTBO.

105 |


https://doi.org/10.14505/tpref.v15.4(32).09
https://doi.org/10.1016/j.agwat.2020.106297
https://doi.org/10.1016/j.scitotenv.2019.135281
https://doi.org/10.32782/2786-5681-2022-2.06

