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Abstract: Uzbekistan faces a severe water crisis driven by climate change,

population growth, outdated infrastructure, and transboundary water
dependencies. This thesis examines the multifaceted water problem in
Uzbekistan, focusing on the depletion of the Amu Darya and Syr Darya rivers,
inefficient irrigation practices, and the socio-economic impacts of water scarcity.
Drawing on recent literature, the analysis highlights the environmental
degradation of the Aral Sea, agricultural inefficiencies, and limited access to
clean drinking water, particularly in rural areas. The study critiques the
effectiveness of current water management policies and proposes subjective
recommendations, including the adoption of water-saving technologies, regional
cooperation, and legislative reforms. By addressing these challenges, Uzbekistan
can mitigate its water shortage, projected to increase fivefold by 2050, and
foster sustainable development. This thesis underscores the urgency of
collective action to ensure water security in an arid, landlocked nation.
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Introduction

Uzbekistan, a double-landlocked, arid nation in Central Asia, grapples with
a critical water crisis that threatens its economic stability, environmental
sustainability, and public health. With 90% of its water consumed by agriculture
and 80% sourced from transboundary rivers, Uzbekistan faces economic water
scarcity, defined as less than 3,000 m?® per capita annually (1,870 m? in
Uzbekistan). The depletion of the Amu Darya and Syr Darya rivers, exacerbated
by climate change, upstream damming, and inefficient Soviet-era irrigation
systems, has reduced water availability, with projections indicating a fivefold
increase in shortages by 2050. The environmental catastrophe of the Aral Sea,
once a vital water body, underscores the consequences of mismanagement,
while rural communities struggle with limited access to clean drinking water,

leading to health issues like hepatitis.
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This thesis aims to analyze the causes and impacts of Uzbekistan’s water
problem, critically evaluate current management strategies, and propose
actionable solutions. By synthesizing recent literature, including studies from
the World Bank, International Water Management Institute (IWMI), and regional
analyses, the study addresses the interplay of geopolitical, environmental, and
socio-economic factors. The proposal section offers subjective recommendations
to enhance water security, emphasizing technological innovation and regional
cooperation. As global water shortages intensify, Uzbekistan’s experience
provides critical lessons for arid regions worldwide, highlighting the need for
sustainable water governance.

Analysis

Causes of Water Scarcity

Uzbekistan’s water crisis stems from multiple interconnected factors. First,
climate change reduces water availability through decreased snowfall, glacier
retreat, and increased evaporation due to rising temperatures. The World Bank
projects a 10-15% streamflow decline in the Amu Darya and 2-5% in the Syr
Darya by 2050, reducing Uzbekistan’s water supply. Second, transboundary
dependencies exacerbate scarcity, as 80% of Uzbekistan’s water originates in
upstream Tajikistan and Kyrgyzstan, where hydropower dams like Rogun
reduce downstream flows.

Third, outdated infrastructure from the Soviet era, including dilapidated
irrigation canals, results in 30-60% water losses. The collapse of the Sardoba
dam in 2020 highlighted infrastructure vulnerabilities.

Agricultural practices, particularly cotton cultivation, consume 90.6% of
water, with inefficient flood irrigation exacerbating losses. The Aral Sea crisis,
caused by decades of over-irrigation, has reduced inflow from 55 km?3 in 1960 to
near zero in dry years, leading to salinization and desertification. Finally,
population growth (from 30 million to a projected 40 million by 2030) increases
demand, reducing per capita water availability from 3,048 m?3 in 2005 to 1,589
m? in 2020.

Impacts

The water crisis has profound socio-economic and environmental impacts.
Agriculture, Uzbekistan’s economic backbone, faces declining yields, with
300,000 hectares of crops lost to drought in Karakalpakstan in 2000. Public
health suffers, as 71% of rural households rely on unsafe water sources, leading
to waterborne diseases. Environmental degradation, particularly the Aral Sea’s
shrinkage, has caused salt storms, affecting 17-20 tons of salt per hectare
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annually. Geopolitical tensions arise from upstream-downstream conflicts, with
Uzbekistan’s diplomacy easing but not resolving disputes.

Current Management

Uzbekistan has initiated reforms under President Mirziyoyev, including the
National Agricultural Development Strategy (2020-2030), which prioritizes
water-saving technologies. Since 2018, drip irrigation has expanded to 1 million
hectares (27% of irrigated land), reducing water use by 40-50%. Subsidies (USD
133 million from 2019-2022) and tax exemptions incentivize adoption. The EU-
funded “Water Governance in Uzbekistan” project introduced smartsticks,
electronic devices improving water accounting for 500 farmers. However, these
measures are insufficient against projected shortages, and regional agreements
on transboundary water remain underdeveloped.

Discussion

Uzbekistan’s water crisis reflects a complex interplay of natural, historical,
and policy-related factors. The reliance on transboundary rivers places
Uzbekistan at the mercy of upstream nations, a challenge compounded by the
lack of enforceable regional agreements. Soviet-era infrastructure, designed for
large-scale cooperatives, is ill-suited for smaller farms post-independence,
leading to inefficiencies. The Aral Sea’s collapse serves as a stark warning of
unsustainable practices, yet cotton remains a water-intensive priority, reflecting
economic dependencies over environmental concerns.

Recent reforms, such as smartsticks and drip irrigation, are promising but
limited in scale. The government’s focus on technological solutions overlooks
deeper issues like low water tariffs (USD 0.02-0.035/m?), which discourage
conservation, and the absence of a comprehensive water law. Critically, while
sources like the World Bank emphasize infrastructure upgrades, they may
underplay the socio-political barriers to regional cooperation, such as upstream
nations’ hydropower priorities. Uzbekistan’s diplomacy has reduced tensions,
but without binding international standards, conflicts persist.

Comparatively, countries like Israel, with advanced drip irrigation covering
90% of farmland, offer models for efficiency. Uzbekistan’s arid climate and land
availability provide opportunities for scaling such technologies, but financial
constraints and low public awareness hinder progress. The crisis demands a
holistic approach, balancing technological, legal, and diplomatic strategies to

ensure long-term water security.
Proposal with Subjective Opinions
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Based on the analysis, | propose the following subjective recommendations
to address Uzbekistan’s water crisis, blending practical solutions with optimism
for regional collaboration:

Scale Water-Saving Technologies: Uzbekistan should aim to expand drip
irrigation to 75% of irrigated land by 2035, following Israel’s model. Subsidies
should be increased, and local production of irrigation equipment (currently 50
enterprises) scaled to reduce costs. In my view, prioritizing drip irrigation over
flood methods is critical to halving agricultural water use, preserving resources
for future generations.

Enact a Comprehensive Water Law: A national water law should mandate
conservation, set higher tariffs for excessive use, and establish a regulatory body
for monitoring. This would address the current fragmented policy landscape,
which I believe undermines accountability. Tax exemptions for water-saving
technologies should extend beyond five years to encourage adoption.

Strengthen Regional Cooperation: Uzbekistan should lead negotiations for
a Central Asian water treaty, modeled on the EU’s Water Framework Directive,
ensuring equitable transboundary water sharing. While upstream nations
prioritize hydropower, I argue that joint investments in renewable energy (e.g.,
Uzbekistan’s solar potential) could reduce dam reliance, benefiting all parties.

Public Awareness Campaigns: Educational programs should promote
water conservation, targeting farmers and rural communities. [ believe
empowering <l1>empowering local Water Consumer Associations (WCAs) with
training on smartsticks and modern irrigation could transform grassroots water
management.

These proposals, though ambitious, are feasible with international support
(e.g, World Bank, ADB loans). Uzbekistan’s progress since 2018 inspires
confidence, but bolder action is needed to avert a crisis that could destabilize the
region.

Conclusion

Uzbekistan’s water crisis, driven by climate change, transboundary
dependencies, and inefficient practices, poses an existential threat to its
economy, environment, and public health. The depletion of the Amu Darya and
Syr Darya, coupled with the Aral Sea’s collapse, underscores decades of
mismanagement. While reforms like drip irrigation and smartsticks show
promise, their scale and impact remain limited against a projected 25% water
shortfall by 2030. This thesis proposes scaling water-saving technologies,
enacting a national water law, fostering regional cooperation, and raising public
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awareness to mitigate the crisis. By learning from global best practices and
leveraging its solar potential, Uzbekistan can chart a sustainable path, ensuring
water security for its growing population and setting a model for arid nations
worldwide.

References:
1. Central Asia News. (2023). Uzbekistan eyes new solutions for water crisis.

https://central.asia-

news.com/en_GB/articles/cnmi_ca/features/2023/03/15/feature-01

2. International Water Management Institute. (2021). How a simple tool is

reducing conflict in Uzbekistan. https://www.iwmi.cgiar.org/2021/10/how-a-

simple-tool-is-reducing-conflict-in-uzbekistan/

3. Kun.uz. (2022). Water scarcity in Uzbekistan: Probable drought.

https://kun.uz/en/news/2022/07 /19 /water-scarcity-in-uzbekistan-probable-

drought

4, ReliefWeb. (2001). New Uzbek water crisis.

https://reliefweb.int/report/uzbekistan/new-uzbek-water-crisis

5.  TypcyHos, A. (2022). YAKUPYBT'A KAJIAP BOIIIJIAHFUY TAUEPTAPJINK

MAIIFYJIOTJAPUJA TIEAATOTMK BA MHHOBALIMOH TEXHOJIOTUAJIAPHU

KYJIJIAII BA YJIAPHUHT Y3UT'A XOC TOMOHJIAPH. Science and innovation,

1(B3),432-434.

6.  Abdurasulov ]J. (2024). HARBIY PEDAGOGIKANING BOSHQA FANLAR

BILAN ALOQASI. Mosaoable ydeHble, 2(6), 48-52. usBiedyeHo ot https://in-

academy.uz/index.php/yo/article/view/28164

7. Abdurasulov ], & Pardabayeva , M. (2024). MUSOBAQADAN OLDIN

SPORTCHILARNI  PSIXOLOGIK  TAYYORLASH. EBpasuuckuy  KypHaJ

COLlMaJIbHBIX HaYK, dusocoduu U KyabTypsbl, 4(6 Part 2), 73-76. U3BJiIe4eHO OT

https://in-academy.uz/index.php/ejsspc/article /view /34717

8. Jahongirmirzo, A., O'G’Li, O. O. B., & Ro"Ziboyevich, C. I. (2022). BO ‘LAJAK

HARBIY XIZMATCHILARDA PSIXOLOGIK TAYYORGARLIKNING O “ZIGA XOS

JIHATLARI. Science and innovation, 1(B3), 817-820

9. Axrorova , M. . (2025). THE ROLE OF SCAFFOLDING IN TEACHING

WRITING TO EFL LEARNERS. KypHan akafgeMyu4ecKnxX UCCAeL0BaHUM HOBOTO

Y3b6ekucraHa, 2(4), 164-169. M3BJIEYEHO OT https://in-

academy.uz/index.php/yoitj/article/view /49751

10. Axrorova , M. . (2025). THE EFFECTIVENESS OF PODCASTS IN

DEVELOPING EFL LISTENING SKILLS. Hayka u TexHo/si0rus B COBpEeMEHHOM

MHUpE, 4(7), 13-20. H3BJIEYEHO OT https://in-

academy.uZ/index.e\hp/zdift/article/view/48708
phids

4 _ . 138




International scientific-online conference

R THEORETICAL ASPECTS IN THE FORMATION OF R
g%ﬁ PEDAGOGICAL SCIENCES {%ﬁ

11. Axrorova , M. (2025). THE ROLE OF ROLE-PLAY IN ENHANCING EFL
WRITING DEVELOPMENT. O6iiecTBeHHble HAayKH B COBPEMEHHOM MHUDE:
TeopeTUYECKHe U MpaKTU4ecKue uccaenoBaHus, 4(7), 39-46. u3Bje4yeHO OT
https://in-academy.uz/index.php/zdif/article /view /48706

12. Axrorova, M.. (2025). THE USE OF GRAPHIC ORGANIZERS IN TEACHING
EFL READING SKILLS. Hayka u wunHHoBauus, 3(10), 48-55. usBjiedeHO OT
https://in-academy.uz/index.php/si/article /view /48702

13. Yo‘ldashova , M. . (2025). STRESS VA UNI BOSHQARISH USULLARI.
KypHan akageMuyecKUxX HccCaeqOBaHUU HOBOro Y36ekucrana, 2(4), 170-174.
u3BJieveHo OT https://in-academy.uz/index.php/yoitj/article /view /49753

14. Yo‘ldashova , M. 2025. MOTIVATSIYA VA MOTIVLARNI O‘RGANISH
METODLARI. [Tegarorvka v ncuxoJiorusi B COBpeMeHHOM MHUpe: TeopeTH4ecKHue
Y IpaKTHU4YeCKUe uccienoBanus. 4, 7 (anp. 2025), 30-36.

15. Yo‘ldashova, M.. (2025). OILA PSIXOLOGIYASI. Mosioabie yuyeHnnle, 3(10),
50-55. usBsaeuveHo ot https://in-academy.uz/index.php/yo/article /view /48692
16. Yo‘ldashova , M. (2025). QOBILIYATLARNI O‘RGANISH METODLARI.
Hayka wu wuHHoBauug, 3(10), 56-61. wu3BaedeHo ot https://in-
academy.uz/index.php/si/article /view /48703

17. Iskandarova , R. . (2025). XOTIRA HAQIDA UMUMIY TUSHUNCHA.
[lejaroruka ¥ TCHUXOJIOTUS B COBPEMEHHOM MHpe: TeOpeTUYeCKHue |
npakTuyeckue uccaegoBanusi, 4(7), 37-44. wusBiedeHo oT https://in-
academy.uz/index.php/zdpp/article /view /48684

18. Iskandarova , R. . (2025). PSIXOLOGIYADA BILISH JARAYONLARL
MoJiofble  y4eHBbIE, 3(10), 56-62. H3BJIeYEHO OT https://in-
academy.uz/index.php/yo/article /view/48693

19. Iskandarova , R. . (2025). ONG VA ONGSIZLIK HAQIDA TUSHUNCHA.
Hayka wu wuHHoOBanusd, 3(10), 62-67. wusBjedyeHo oOT  https://in-
academy.uz/index.php/si/article/view /48704

20. Eshnaev N. ]. Specific aspects of scientific research of spiritual and moral
problems // Academic research in educational sciences. - 2021. - T. 2. - Ne.

Special Issue 1.




