
   Ustozlar uchun                           pedagoglar.org 
 

89-son  1–to’plam  Fevral-2026                  Sahifa:  210 

 

CLIMATE CHANGE IN UZBEKISTAN AND ITS IMPACT ON WATER 

RESOURCES 

 

J.A. Ro‘ziyev 

Navoi State University, Navoi, Uzbekistan 

 

Abstract: This article examines the impact of climate change on water resources in 

Uzbekistan. The study highlights the trends of temperature and precipitation changes, the 

reduction of river flow, and groundwater depletion. The article also discusses the 

implications of climate change for agriculture, urban water supply, and sustainable 

development in the region. Methodological approaches including literature review, 

statistical analysis of climatic and hydrological data, GIS mapping, and expert interviews 

were applied. The results demonstrate that Uzbekistan’s water resources are increasingly 

under pressure due to rising temperatures, changing precipitation patterns, and human 

activities. The study emphasizes the urgent need for integrated water resource 

management, adaptation strategies, and sustainable policies to mitigate the negative effects 

of climate change. 
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Introduction 

Water resources are critical for human life, economic development, and 

environmental sustainability. Uzbekistan, being an arid and semi-arid country, is 

particularly vulnerable to climate change impacts, which include rising temperatures, 

altered precipitation patterns, and increased frequency of extreme weather events. These 

changes have direct consequences for river flows, groundwater recharge, irrigation 

systems, and agricultural productivity. 

In recent decades, Uzbekistan has experienced noticeable climate variability, 

including hotter summers, reduced snowfall, and shifting seasonal rainfall. Such changes 

exacerbate water scarcity, reduce hydropower potential, and increase competition for water 
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between agriculture, industry, and urban needs. Consequently, understanding the 

relationship between climate change and water resources is crucial for ensuring water 

security and sustainable development [1]. 

Geographical and environmental education play an important role in raising 

awareness about water conservation, climate adaptation, and sustainable resource 

management. Through data analysis, case studies, and spatial mapping, students and 

policymakers can understand the regional implications of climate change and develop 

practical strategies to mitigate its impacts. 

Methods 

This study employed a combination of qualitative and quantitative research methods 

to analyze the impact of climate change on water resources in Uzbekistan. The 

methodology included: 

Literature Review: Scientific articles, government reports, and international 

publications on climate change, hydrology, and water resource management in Central 

Asia were analyzed. This helped to identify global and regional trends, as well as 

methodological approaches for monitoring and assessing climate impacts. 

Statistical Analysis: Historical climate data from 1980 to 2022, including 

temperature, precipitation, and river flow records, were collected from the State Committee 

of the Republic of Uzbekistan on Hydrometeorology. Trend analysis and anomaly 

detection methods were applied to evaluate changes in climatic parameters and their effects 

on water resources. 

GIS Mapping: Geographic Information System (GIS) techniques were applied to 

visualize spatial patterns of precipitation, river flow, groundwater depletion, and water 

demand across Uzbekistan. This allowed the identification of high-risk areas and facilitated 

regional water management planning [2]. 

Expert Interviews: Hydrologists, agricultural specialists, and water management 

officials were interviewed to gain practical insights into water scarcity challenges, 

adaptation strategies, and policy gaps. 
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Case Studies: Specific river basins, such as the Amu Darya and Syr Darya, were 

analyzed to assess the impacts of climate variability on water availability, irrigation 

infrastructure, and agricultural output.  The integration of these methods enabled a 

comprehensive understanding of climate change impacts, water stress patterns, and 

potential adaptation strategies in Uzbekistan [3]. 

Results 

The analysis revealed several significant trends: 

Rising Temperatures: Average annual temperatures in Uzbekistan have increased 

by approximately 1.2°C over the past 40 years, with summer temperatures showing the 

highest rise. 

Changes in Precipitation: Annual precipitation has become more variable, with 

some regions experiencing a decline of up to 15%, while occasional extreme rainfall events 

have become more frequent. 

River Flow Reduction: Flow in the Amu Darya and Syr Darya rivers has decreased 

significantly due to reduced snowfall in upstream regions, increased evaporation, and 

irrigation withdrawals. 

Groundwater Depletion: Over-extraction of groundwater for agriculture, combined 

with reduced recharge rates due to changing precipitation, has led to declining water tables 

in several areas [4]. 

Agricultural Impacts: Reduced water availability has negatively affected cotton and 

cereal production, leading to crop losses and economic challenges for rural communities.  

GIS maps showed that southern regions such as Kashkadarya and Surkhandarya are 

particularly vulnerable to water scarcity, while northern regions face increasing flood risks 

due to extreme rainfall events. Expert interviews confirmed that existing water 

management infrastructure is inadequate to cope with climate-induced variability, 

highlighting the need for modernization and policy reforms. 

Discussion 

The results indicate that climate change poses a serious threat to Uzbekistan’s water 

security. Rising temperatures increase evaporation rates, while shifts in precipitation 
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patterns reduce river flow and groundwater recharge. These factors together exacerbate 

water scarcity, threaten agricultural productivity, and increase competition for water 

between sectors. 

Adaptation strategies are urgently needed, including: 

-implementation of integrated water resource management (IWRM) to optimize water 

allocation. 

-modernization of irrigation systems to reduce water loss and improve efficiency. 

-expansion of water storage and recharge infrastructure to mitigate seasonal 

variability. 

-promotion of water-saving technologies in agriculture and urban areas. 

-climate education and awareness programs to foster sustainable water use. 

Global experiences, such as water trading, drought-resistant crops, and community-

based water governance, can provide valuable insights for Uzbekistan. The study 

underscores the importance of combining scientific research, policy interventions, and 

public engagement to ensure long-term water sustainability in the face of climate change 

[5]. 

Conclusion 

The impact of climate change on water resources in Uzbekistan is significant, 

affecting river flows, groundwater levels, agricultural productivity, and water security. 

Climate adaptation strategies, efficient irrigation practices, and sustainable water 

management policies are essential to mitigate these impacts. Geographic and 

environmental education plays a critical role in raising awareness and developing practical 

skills for sustainable water use. By implementing integrated approaches and adaptation 

measures, Uzbekistan can enhance resilience to climate change and ensure the sustainable 

use of water resources for future generations. 
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