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EXECUTIVE SUMMARY 
INTRODUCTION 

The Climate-Resilient Green Growth (CRGG) Assessment for the Republic of Karakalpakstan, Uzbekistan, 

supports Objective 1 of the ‘Green Rehabilitation Investment Project for Karakalpakstan Republic to Address 
Impacts of the Aral Sea Crisis’. Objective 1 seeks to support the establishment of an effective green 

rehabilitation investment plan targeting agriculture and agri-business that reduces disaster risk, enhances rural 

food security and sustainable livelihoods, and promotes equitable employment in green and climate-smart 

value chains in Karakalpakstan. Objective 1 also includes complimentary technical reports - the Green 

Recovery Investment Analysis (GRIA), and the Agriculture Sector in Uzbekistan and Karakalpakstan: Legal & 

Political Framework Review.  

The CRGG Assessment has three objectives: 

First, it assesses the current status of the agriculture sector in both Uzbekistan and Karakalpakstan. 

Second, it provides a contextual assessment of the exposure to, sensitivity of, and adaptive capacity 

of the agriculture sector of Uzbekistan towards the adverse impacts of climate change as well as 

natural hazards from the desiccated Aral Sea; specifically salt and dust storms (SDS). It performs a 

more thorough analysis of these same factors for Karakalpakstan.  

Third, it identifies priority interventions needed to increase the adaptive capacity of the agriculture 

sector of Karakalpakstan. Interventions are informed by a literature review, secondary data analysis, 

and consultations with key stakeholders. Interventions fit within the government's legal and political 

framework and support planned actions under the government's 'Integrated Road Map'. 

ASSESSMENT 

Drawing upon all available data, the CRGG Assessment finds that the Republic of Karakalpakstan is exposed 

to several types of impacts associated with climate change, including changing water availability, soil salinity, 

increasing temperatures, and the occurrence of drought. These climate change impacts are in addition to the 

pre-existing effects of SDS. The assessment focuses on agriculture and confirms that this sector is highly 

sensitive to the above-mentioned impacts. 

Based on a review of government policies, strategies and planning documents, and drawing upon an extensive 

expert consultation process including 78 stakeholders in Tashkent and in Karakalpakstan itself, this CRGG 

Assessment has identified numerous interventions that would reduce the exposure and sensitivity, and 

increase the adaptive capacity of Karakalpakstan’s agriculture sector.  

Interventions suggested by this CRGG Assessment address stakeholder priorities, which were highlighted 

during the consultation process. Stakeholders chose eight priorities (Table 1), which were condensed further 

due to considerable overlap in their areas of focus. ‘Changing water availability’, ‘Water supply and sanitation’, 
and ‘Access to water’ were combined to form ‘Water’. ‘Health’ and ‘Healthcare’ were combined to form ‘Health 
and healthcare’. 

https://www.greengrowthknowledge.org/research/green-recovery-investment-analysis-climate-resilient-agriculture-republic-karakalpakstan
https://www.greengrowthknowledge.org/research/green-recovery-investment-analysis-climate-resilient-agriculture-republic-karakalpakstan
https://www.greengrowthknowledge.org/research/agriculture-sector-uzbekistan-and-karakalpakstan-legal-political-framework-review
https://www.greengrowthknowledge.org/research/agriculture-sector-uzbekistan-and-karakalpakstan-legal-political-framework-review
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Table 1. Ordered consultation stakeholder priorities. 

Element Rank Priorities 

Exposure 
1 Changing water availability 

2 Soil salinity 

Sensitivity 

1 Water supply and sanitation 

2 Health 

3 Fishing 

Adaptive Capacity 

1 Access to water 

2 Healthcare 

3 Access to technology and finance 

 
Therefore, based on the selections of stakeholders and with priorities having been condensed, the CRGG 

Assessment based its final analysis on the following five themes: 

• Water 

• Soil salinity 

• Health and healthcare 

• Fishing 

• Access to finance and technology 

RECOMMENDATIONS 

Water 

The CRGG Assessment highlights four recommended interventions:  

1) Train local professionals and experts to utilize forecasting and early warning technology, and deploy 

the technology itself;  

2) Upgrade and renovate the water supply network, particularly at farm-level, to reduce water losses;  

3) Update assessments of the usability of existing water sources and access to additional water 

sources by collecting data and conducting monitoring; and  

4) Improve the management of irrigation systems, agricultural runoff, and wastewater, and expand 

the water collector system. 

Karakalpakstan has historically been an arid region with limited precipitation; however, one critical effect of 

climate change is the disruption to existing precipitation patterns. Precipitation will be delivered at different 

times of the year than typically expected and with uncertain intensities. When periods of increased or 

decreased precipitation occur, those engaged in agriculture must be ready to respond by managing 

supplementary water resources more effectively. While some efforts by UNDP, GCF, and others are already 

underway, recommendation one is to invest further into efforts to increase agricultural stakeholders’ capacity 

to use and access forecasting tools and early warning systems to enable them to anticipate coming changes 

and respond accordingly.  

Part of need to manage water effectively as availability changes stems from agriculture being the largest water 

user in Uzbekistan, accounting for 92.3 % of total usage (FAO AQUASTAT 2022). Meanwhile, annual losses 

from the agriculture sector amount to 17.7 km3, nearly four times the combined water usage of industry and 
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municipalities. Reducing water losses can directly increase the amount of water available for productive use 

by the agriculture sector and other users, as well as for the maintenance of habitats critical for protection of 

biodiversity in protected areas. It has been identified that a majority of this water loss occurs at the farm-level 

due to poor irrigation system and canal designs, resulting in considerable evaporation and leakage. 

Recommendation two therefore targets the renovation of the water supply system, with an emphasis on 

farms, to curb water losses and contribute to greater water availability for all users.  

In addition to the low availability of water, water quality is also considered by stakeholders to be poor in 

Karakalpakstan. The poor management of wastewater and agricultural water runoff are the major local 

activities responsible for the poor quality of water in the region. Although these processes are known to 

contribute to poor water quality, empirical data upon which to base decisions is largely absent. Moreover, with 

a decade or more of groundwater extraction having taken place since salinity figures were collected, the 

usability of major water sources is not well understood. Considering the projected growth in demand for 

water, new water sources need to be identified and a renewed understanding of existing water resources is 

required. Recommendation three therefore targets investment in monitoring and assessing the usability of 

existing water resources for proper water resources management and planning, as well as conducting surveys 

and projects to locate and access additional water. For new water sources, this might include increasing the 

depth of groundwater pumps to access the water stored further below. Linked to this, recommendation four 

targets the improvement of the management of waste and agricultural runoff and the expansion of the existing 

water collector system to prevent its entry into water sources. 

Soil Salinity 

The CRGG Assessment highlights four recommended interventions: 

1) Utilize trees as wind breaks to protect soils against further salinization from salt and dust storms

(SDS);

2) Update assessments of the usability of existing water sources and access to additional water

sources by collecting data and conducting monitoring;

3) Implement water-efficient irrigation techniques, improve drainage and adopt appropriate crop

rotation to address soil and hydrogeological issues; and

4) Identify and promote the utilization of crop types and varieties that are adapted to saline soil

conditions.

Soil salinity poses serious problems for the climate resilience of agriculture in Karakalpakstan as it can result 

in soil degradation and reduced crop yields. In their study, Benli et al. (2016) estimated that soil salinization in 

Karakalpakstan from 2015-2016 led cotton and winter wheat yields to be 33% and 25% lower, respectively, 

when compared to the average of all provinces in Uzbekistan. Climate change impacts, such as decreased soil 

moisture and decreased water availability, can exacerbate the existing soil salinity issue and could lead to 

further yield decreases. SDS also have the ability to increase soil salinity and degrade the soil by depositing 

toxic salt and dust on agricultural lands. 

Therefore, preventing additional salinization as a result of SDS is a needed defensive measure. Tree wind 

breaks reduce the amount of salt and dust deposited on agricultural soils, wind speed, and wind intensity. Soil 

moisture evaporation on land protected by tree wind breaks is 50% of that on unprotected land (Helpiks 

2019). In addition, protected lands experience increased yields of up to 150% during dry years compared to 

unprotected lands (Babich and Nabatov 2003). This approach therefore represents one mechanism to increase 

agricultural climate resilience and is the target of recommendation one.  
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Meanwhile, much of the water utilized in irrigation and salt leaching is already salinized, and efforts must be 

made to reduce the salinity of water used and the transfer of salt to the soil. However, the data on the level 

of salinity is out of date, and the location of potentially less salinized water resources is unknown. Data on the 

location, available quantity, and quality of water need to be collected and analyzed in order to identify which 

water resources can best be used to achieve the goals of irrigation and salt leaching. Therefore, 

recommendation two reiterates the need to collect data and conduct monitoring activities to ensure that 

knowledge remains up-to-date.  

In addition to natural hazards and water source salinity, there are hydrogeological factors to contend with. 

Karakalpakstan is a region with poor drainage in general, which results in waterlogging and soil salinity. Those 

engaged in agriculture need to be equipped with tools and appropriate farming techniques to properly respond 

to the physical characteristics of the land and soil in Karakalpakstan to prevent further degradation. Water-

efficient irrigation, such as drip irrigation, can help to reduce waterlogging and soil salinity, as can improved 

farm drainage. Moreover, rotating cultivated crop types can reduce soil degradation and help to maintain 

agricultural yields. Therefore, recommendation three targets the introduction of these approaches.  

Finally, local research institutions are working to identify salt-resilient crop types and varieties for use in 

Karakalpakstan. Planting these crop types can serve as one approach to increasing resilience by bolstering 

agricultural yields, and buffers the need to invest in more expensive, infrastructural engineering-based 

solutions. Therefore, recommendation four targets the use of crop types and varieties adapted to the salinity 

of local soils.  

Health and Healthcare 

The CRGG Assessment highlights three recommended interventions: 

1) Upgrade and renovate the water supply network, particularly at farm-level, to reduce water losses;

2) Update assessments of the usability of existing water sources and access to additional water

sources by collecting data and conducting monitoring; and

3) Improve the management of irrigation systems, agricultural runoff, and wastewater, and expand

the water collector system.

The health and well-being of the population is a crucial factor in the climate-resilience of the agriculture sector. 

A healthy and able population is required to engage in work, and the physically intense work expected in 

agriculture is certainly no exception. Moreover, a climate-resilient agriculture sector is itself important to 

maintaining the health of the population by producing enough food and food of good enough quality to avoid 

food scarcity and nutritional deficiencies. Periods of drought significantly degrade the ability of the agriculture 

sector to maintain yields, and this has historically impacted health in Karakalpakstan due to deficiencies in the 

nutrition of local diets (WHO, n.d.). Climate change will cause droughts to become more frequent. Reducing 

losses in the water supply network will ensure that more of the water available for use reaches crops and 

contributes to output, with knock on effects for health.  

Another aspect of maintaining a healthy population is to ensure that enough water is available for sanitation 

services, such as sewers. Yet, water resources are currently strained and some sanitation services have either 

stopped functioning or become blocked by dried waste as a result of low water supply. In 2019, 10.7% of 

households in Karakalpakstan were connected to a sewerage system, and the government has detailed plans 

for significant expansions (Kommunkhizmat 2019). Large variations in connectivity occur in both urban and 

rural regions; up 40.5% of urban households and up to 7.8% of rural households are connected to sewerage 

systems (Kommunkhizmat 2019). Any expansions of the sewer system will require additional water resources 

to function, and losses needed to be tackled for this purpose.  
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To summarize, sufficient irrigation water needs to be provided for agricultural yields to be maintained, 

particularly during periods of drought, and sufficient water must be available for sewers to function as they 

are expanded and demand increases. Recommendation one addresses these needs by highlighting the need 

to upgrade and renovate water supply systems, particularly at farm level, to reduce losses. 

In addition to availability, the quality of water is critical to ensuring health, particularly when that water is used 

for drinking purposes. In 2019, 54.4% of households in Karakalpakstan had access to a centralized water 

supply, and this number fell to 25.1% when considering only rural households (Kommunkhizmat 2019). Where 

supply is insufficient or unavailable, people are forced to collect water for themselves. This can include river 

water, which can become salinized and polluted due to agricultural runoff and improper wastewater disposal. 

Consumption of salinized or polluted water can lead to a variety of health issues, including gastrointestinal 

diseases. Related to the consumption of salinized and polluted water, acute intestinal infections have been 

1.4 times higher in Karakalpakstan than in Uzbekistan over the last decade (European Union 2019). Yet, data 

on water quality is insufficient and decisions on whether water sources are appropriate for drinking purposes 

cannot be made without it. Similarly, with demand for water increasing throughout Uzbekistan and other 

upstream states, new water sources may need to be located to provide a supply of drinking water. Therefore, 

recommendation two reiterates the need to conduct fresh analyses on water sources. 

Related to this, while specific data is unavailable, it is known that agricultural runoff and poor wastewater 

management contribute to the degradation of water resources. With a limited centralized supply, runoff and 

wastewater directly impacts the water that people use for drinking, which contributes to increased instances 

of illness. For this reason, recommendation three targets improved water management to mitigate water 

resource degradation. 

Fishing 

While identifying interventions for fishing has been limited through the CRGG Assessment due to the limited 

available data, two interventions that can benefit fisheries and aquaculture, and compliment recommendations 

for other aspects of agricultural climate resilience, have been highlighted: 

1) Improve the management of irrigation systems, agricultural runoff, and wastewater, and expand

the water collector system; and

2) Pivot fisheries toward aquaculture systems that are able to thrive in saline water, such as Artemia,

depending on the outcome of ongoing demonstration farms.

The amount of wild fish caught in Karakalpakstan’s rivers and canals has increased significantly since 2015 

because of an increased government focus on this sector. Yet, recent success does not presuppose climate 

resilience, and measures need to be taken to ensure the continued revival of fishing in the region following 

the decimation of the sector due to the Aral Sea crisis.  

As with water and health, it is important that sources of water quality degradation are tackled to ensure that 

waterbodies are of sufficient quality for fish and other organisms to thrive. While this report does not provide 

an explicit target for an acceptable level of water salinity or pollution, it does note the need for the proper 

disposal of wastewater and the prevention of agricultural runoff reaching water sources, such as by expanding 

the water collector system. This addresses some of the main sources of water salinization in the region. 

Therefore, recommendation one for fishing mirrors recommendation two for water and recommendation 

three of health and healthcare, highlighting it as a crosscutting intervention.  

Government legislation and development strategy notes that both fishing and aquaculture need to be 

developed in the Aral Sea region, while ensuring the rational use of natural resources and the development of 

value chains. As total management of salinized agricultural runoff is extremely difficult, this assessment 

highlights a potential aquaculture opportunity that could benefit from saline runoff caused by agricultural 
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processes as climate change impacts continue to exacerbate soil salinity. Specifically, this references ongoing 

GIZ demonstrations in Karakalpakstan to cultivate Artemia (brine shrimp) in salinized waterbodies. If these 

demonstration farms prove viable, then pivoting to Artemia aquaculture in areas in which better management 

of agricultural runoff is not possible might find success. Therefore, recommendation two suggests that pivoting 

toward aquaculture able to withstand and thrive in saline water, such as Artemia, could provide an option to 

increase climate resilience. 

Access to Finance and Technology 

The CRGG Assessment highlights three recommended interventions: 

1) Increase access to training and education in Information Technologies; 

2) Increase access to training and education on financial literacy, and introduce systems that enable 

access to finance for economically/socially disadvantaged populations; and 

3) Continue strengthening of land tenure and property rights as a foundational step toward easier 

access to finance.  

Access to finance and technology are two cornerstones for the promotion of climate-resilient agriculture. 

Technology is often the target of investments, making finance a pillar of access to technology. Effective access 

to technology can include the use of weather forecasting data, providing farmers with real-time and long-term 

data for their planning and harvesting practices. Similarly, it can increase awareness of better financial options 

for the expansion of economic activities and the introduction of improved farming practices and infrastructure. 

IT literacy underpins the use of many technologies; however, Uzbekistan is ranked just 85th of 100 countries 

regarding its support for IT literacy (The Economist Intelligence Unit 2022). Moreover, online and offline 

education towards IT literacy can be constrained by a lack of internet infrastructure and the remoteness of 

rural communities. Recommendation one therefore highlights the need to find ways to increase access to 

education and training in IT, whether by expanding the digital connectivity of communities, or by providing 

additional offline training alternatives.   

Access to finance (at reasonable interest rates) can increase climate resilience by providing those in agriculture 

with the ability to make needed investments into inputs, such as fertilizers and salt-resistant crops, and 

enabling access to technology, such as early warning systems and remote sensing. However, interest rates on 

loans are prohibitively high (ADBI 2018), and IFC (2020) noted that 14% of respondents to their financial 

survey are not utilizing loans for this reason. Moreover, financial literacy is low compared to other transitional 

economies, such as neighboring Kazakhstan, and there is limited support for its development (ADBI 2018). 

These factors combine and make it difficult for people in agriculture to utilize financial instruments that can 

increase the climate resilience of their businesses and livelihoods. With this in mind, recommendation two 

targets these issues by encouraging increased access to financial education and training, and the development 

of systems that can make finance more affordable and accessible.  

Finally, clear rights regarding land ownership underpin accessing the loans needed to make improvements 

upon said land. This was highlighted by participants during the consultation process, who noted that securing 

land tenure would be a useful step toward accessing finance. This need also manifests somewhat in 

government targets and legislation. Several laws on land, farms and entrepreneurship – the Land Code of the 

Republic of Uzbekistan, and Law no. 662-II, 328, 680 and 681 – note the need to hasten real property 

ownership, in particular. These pieces of legislation and government investment goals, if successful, have the 

potential to be a fundamental pillar in enabling access to finance. Duly, recommendation three targets the 

continued strengthening of property rights and land tenure as a foundational step towards improving access 

to finance. 
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INTRODUCTION 
The Aral Sea Crisis 

The Aral Sea was the world’s fourth largest lake 
prior to 1960 (Aladin, et al. 2009) and stretched 

across the border between southwestern 

Kazakhstan and northwestern Uzbekistan (White 

2014). It is currently split into four separate water 

bodies, the Western Large Aral, the Central Aral, 

the Small Aral and Tsche-Bas Bay (Figure 1). The 

most recently formed water body – the Central 

Aral – was created by the overflow from the Kok-

Aral Dam (Aladin, et al. 2020).  

The Aral Sea is a terminal lake, and as such is 

largely dependent on discharge from the Amu 

Darya and Syr Darya rivers to provide water 

balance gains (White, 2014). This makes the Aral 

Sea extremely sensitive to any diversions of water 

along the watercourses that feed it. The 

continuous disruption of this delicate water 

balance led to the recession of the Aral Sea, which 

was described as one of the world’s worst 
environmental disasters by former UN Secretary-

General Ban Ki-moon (White 2014). The situation 

of the Aral Sea is an iconic example of the dangers 

of natural resource mismanagement and its 

potential environmental, geophysical, political and 

socioeconomic consequences.   

1960 is a prominent year in discussions of the Aral 

Sea since it is largely regarded as the starting point 

for its dramatic transformation. The change in the 

waterbody’s physical, chemical and ecological 
characteristics occurred due to environmentally 

neglectful intensive agricultural practices (Worbes, 

et al. 2006). The effects of these practices were 

not limited to the Aral Sea, but also resulted in 

localized degradation of river water and soil 

quality, largely due to the increased use of 

synthetic chemical fertilizers, changes in land-use 

to accommodate agricultural expansion, and the 

mechanization of agricultural practices (Couetil 

2020). The continued recession of the Aral Sea as 

a result of water extraction from its tributary rivers 

has also resulted in dried salt on the exposed 

lakebed being dispersed by winds, further 

degrading local soil conditions and hindering 

agriculture (MoAWR 2014) (Aladin, et al. 2020). A 

report by the Ministry of Agriculture and Water 

Resources (2014) revealed that 43% of sub-Aral 

soils remained polluted by chemical fertilizers and 

pesticides, highlighting the geographic and 

temporal reach of the impacts of agricultural 

approaches adopted in the post-1960s era.   

These environmental externalities are of key 

concern to local communities and surrounding 

regions (Couetil 2020). Adjustments are necessary 
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to fortify agricultural yield while reversing 

ecological damage, including the production and 

use of organic manure, increased perennial crop 

deployment, and reforestation. Unfortunately, 

government agricultural policy has not been well-

aligned with this requirement historically. Instead, 

policy has limited helpful techniques such as crop 

rotation, while frequent land reallocations have 

disrupted the stability required to make the 

needed investments attractive (Couetil 2020). 

The post-1960s era – with its focus on agricultural 

output maximization at the price of environmental 

sustainability (Worbes, et al. 2006) – was not the 

first instance of anthropogenic mismanagement 

and degradation of the Aral Sea. Various poorly 

designed and leaky Stalin-era irrigation canals, 

dams and hydroelectric projects have been 

inefficiently holding and transporting water since 

then (White, 2014). Whilst the recession of the 

Aral Sea has most certainly been driven primarily 

by anthropogenic influences over such a long 

period, they were amplified by the Aral Sea basin’s 
natural climatic and physical environment. This 

includes low volumes of precipitation and high 

summer temperatures, which intensified the stress 

on the water balance (White 2014).  

By the 1960s, the combination of these effects 

had resulted in the Aral Sea entering a water 

balance deficit, which would worsen over the next 

four decades (Micklin 2010). Throughout the 

1970s and 80s, the effect of this deficit became 

increasingly apparent and, as poignantly noted by 

Micklin (1988) and Aladin et al (2020), by 1987 the 

area of the Aral Sea stood at around 60% of its 

1960 level, while its water level had dropped by 

around 13m. It was also in the late 1980s that the 

Aral Sea would become split into the North Aral 

Sea (the small Aral) in Kazakhstan, and the South 

Aral Sea (the large Aral) largely based in Uzbekistan 

(White 2014). 

The combination of these interlinked factors over 

the decades has led to a series of devastating 

environmental, ecological, and socio-economic 

consequences. Environmentally, the 

consequences of the negative water balance 

 
1 The Aral Sea Basin occupies territory in the nations of 
Uzbekistan, Kazakhstan, Turkmenistan, Kyrgyzstan, 

include desertification, salt-incursion in both 

terrestrial and aquatic water resources, and 

regional climate change (White 2014).  

Ecologically, the dehydration of the (now four) 

constituent water bodies of the Aral Sea, and the 

consequent increase in salinity, decimated the 

invertebrate and fish populations by 2007. 

Whereas 153 invertebrate species and 29 fish 

species inhabited the unified lake in 1961, this 

number had declined to around 36 invertebrate 

species and 9 fish species across all four water 

bodies in 2007 (Aladin, et al. 2009). In addition, 

terrestrial habitats were destroyed and various 

flora and fauna species lost (White 2014). 

Ultimately, these environmental and ecological 

consequences have degraded ecosystem services 

and caused harm to human health. In Uzbekistan, 

these impacts have been strongly concentrated in 

Karakalpakstan; although nearby regions in 

neighboring Kazakhstan and Turkmenistan have 

also been strongly affected (White 2014).  

Socio-economic and political repercussions 

include, but are by no means limited to, poverty, 

increased nationalistic tendencies (White 2014), 

the destruction of livelihoods (Glantz 2007), and 

reduced availability of high-quality drinking water 

(Cai, McKinney and Rosegrant 2003). Impacts on 

ecosystem services include, but are not limited to, 

reduced agricultural productivity and diminished 

natural pest control (Reimov, Húska and Pulatov 

2018). Finally, the potential health impacts of the 

drying of the Aral Sea have been investigated over 

the past decades in the context of the prevalent 

salt and dust storms (SDS). These storms originate 

from the dried Aral Sea lakebed and carry toxic 

salts and other particles (Indoitu, et al. 2015). This 

is considered to be a major health risk for 5.5 

million people in Uzbekistan, with suspended 

particulate matter concentrations exceeding safe 

levels by more than two times in the Republic of 

Karakalpakstan (WHO n.d.). 

Political fragmentation of the Aral Sea Basin 

continues to complicate efforts to address core 

issues. The basin covers territory in six 

independent states and two autonomous regions.1 

Tajikistan and Afghanistan, and in the autonomous 
regions of Karakalpakstan in Uzbekistan and Gorno-
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Its tributary rivers, the Syr Darya and Amu Darya, 

are also transboundary (White 2014). 2  By 2009, 

the Aral Sea’s constituent water bodies had 

experienced a water level decrease of 26 m 

compared to the 1960 level, while surface area 

and water volume stood at 12% and 8%, 

respectively (Micklin 2010). Fortunately, the Small 

Aral now has a stable positive water balance and is 

beginning to contribute to the water level of the 

Large Aral (Aladin, et al. 2020). Key to this has 

been a series of projects aimed at increasing the 

water level in the Small Aral, maintaining the 

existence of the Large Aral, and better enabling 

flow control of the Syr Darya - most notably the 

2001 Syr Darya Control and Northern Aral Sea 

Phase 1 Project (World Bank 2011) and the 2005 

Kok-Aral Dam (Aladin, et al. 2020). Unfortunately, 

the Large Aral remains in a state of deficit (Aladin, 

et al. 2020) and the Syr Darya requires additional 

control and restoration efforts. Such efforts are 

embodied by the conception of the yet-to-be 

approved North Aral Sea Development and 

Revitalization Project (World Bank 2019). 

The Green Rehabilitation Investment 

Project for Karakalpakstan Republic to 

Address Impacts of the Aral Sea Crisis. 

Preventing further water losses in the Aral Sea and 

improving its condition, avoiding further ecological 

destruction, driving socio-economic development, 

and actively contributing to the betterment of local 

living conditions is a priority for the Government 

of Uzbekistan. These goals are reflected in the 

deployment of innovative environmental 

management techniques and water management 

technologies (GoU 2020). 

The Government of Uzbekistan affirms the 

urgency of addressing the issues surrounding the 

Aral Sea as a cornerstone of its partnership 

developed with the Global Green Growth Institute 

(GGGI) and other development partners. The 

Government has identified this as one of its 

highest priorities, as indicated by its submission of 

a Resolution to the UN General Assembly, “On 

Badakhshan in Tajikistan. 
2 The Amu Darya passes through Afghanistan, Tajikistan, 
Turkmenistan and Uzbekistan. The Syr Darya passes 

declaring the Aral Sea region a zone of 

environmental innovations and technologies” 
(dated July 29th, 2021). In recognition of the 

above-mentioned priorities identified by the 

Government of Uzbekistan, a project to support 

the Government in achieving these priorities was 

developed by GGGI with support from the 

Government of the Republic of Korea through the 

Korea International Cooperation Agency (KOICA) - 

the ‘Green Rehabilitation Investment Project for 
Karakalpakstan Republic to Address Impacts of the 

Aral Sea Crisis (“Aral Sea GRIP Project”) (July 2021 
– June 2024).

The project aims to assist the green rehabilitation 

of the Republic of Karakalpakstan by addressing 

the impacts of the Aral Sea ecological crisis. The 

project will establish viable measures to allow 

communities of the most disaster-afflicted districts 

to pursue disaster-resilient sustainable livelihoods 

through climate-resilient agri-business models, and 

by providing the policy, financing, and investment 

frameworks to allow these to be scaled up. For 

this, the project interventions aim to achieve the 

following objectives: 

Objective 1: Establish an effective green 

rehabilitation investment plan targeting agriculture 

and agri-businesses that reduces disaster risk, 

enhances rural food security and sustainable 

livelihoods, and promotes equitable employment 

in green and climate-smart value chains in 

Karakalpakstan. 

Objective   2:   Respond to the most urgent needs 

of the workforce and micro-, small-, and medium-

enterprises (MSMEs) to tackle pressing human 

security needs, focusing on disaster-related 

threats to health, livelihoods, productive assets, 

and agri-business risk management. 

Objective   3:   Demonstrate viable climate-resilient 

agri-business models to rebuild the economic 

foundation of Karakalpakstan’s agrarian economy. 

Objective   4:   Support the government and banks 

in mobilizing green and sustainable finance in 

through Kyrgyzstan, Uzbekistan, Tajikistan and 
Kazakhstan. 
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support of green MSMEs development in 

Karakalpakstan. 

CRGG Objectives 

The Climate-Resilient Green Growth (CRGG) 

Assessment forms part of the Green Recovery 

Investment Planning Strategy (GRIPS). As the first 

component of a series of assessments and 

analyses constituting the GRIPS, it presents a 

broad analysis of the agriculture sector of 

Uzbekistan and Karakalpakstan, setting the scene 

for the additional GRIPS components. 

It contributes to the identification of a realistic and 

effective green recovery project pipeline, in close 

consultation with the government, by building an 

understanding of opportunities for the 

development of climate resilience and green 

growth. In the context of the agriculture sector of 

Uzbekistan and Karakalpakstan, the CRGG 

Assessment aims to satisfy three main objectives: 

Objective 1: Provide a contextual overview of the 

current position of the agriculture sector in 

Uzbekistan and Karakalpakstan, by: 

• Providing key information on the historical 

development of and changes experienced 

by the agriculture sector in Uzbekistan 

from an economic, political and structural 

standpoint.  

 

• Within this framing, overviewing the 

agriculture sector of Karakalpakstan. 

Objective 2: Assess the exposure, sensitivity and 

adaptive capacity of the agriculture sector of 

Uzbekistan and Karakalpakstan regarding climate 

change and Aral Sea disaster impacts, with a 

deeper exploration of Karakalpakstan, by: 

• Collecting and presenting secondary data 

to develop a picture of agricultural 

exposure to climate change impacts, 

including increasing temperatures and 

changing water availability, and natural 

hazards from the dried Aral Sea lakebed, 

specifically SDS. 

 

 

• Collecting and presenting secondary data 

to develop a picture of the sensitivity of 

the agriculture sector due to adverse 

climate change and natural hazard 

impacts. 

 

• Collecting and presenting secondary data 

to develop a picture of ongoing measures 

to support building adaptive capacity in 

the agricultural sector. 

 

• Building a descriptive picture of ongoing 

adaptive capacity building by compiling 

and highlighting key development partner 

projects. 

 

• Highlighting the linkage between 

agriculture sector adaptive capacity and 

that of other sectors and impact areas. 

Objective 3: Coherently and effectively support 

the adaptive capacity of the agricultural sector in 

Karakalpakstan, by: 

• Conducting stakeholder consultations to 

confirm the findings of Objective 2 and 

identify priority areas for final evaluation 

and intervention recommendations. 

 

• Reviewing the government legal and 

political framework to generate an 

understanding of the political reality and 

feasible activities. 

 

• Reviewing planned government actions 

under the ‘Integrated Road Map’ (Annex F) 
to generate an understanding of the 

direction of government investments and 

feasible activities. 

 

• Conducting a final review to suggest 

appropriate interventions, supported by 

the data analysis and literature review 

conducted in the preliminary analysis, the 

results of the stakeholder consultation, 

and the review of the legal and political 

framework and the ‘Integrated Road Map’. 
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Figure 1. Map of the Aral Sea water bodies constructed dams and proposed dams. 

 
Source: Aladin, et al.  (2020, 11) 
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METHODOLOGY 
Climate resilience is a broad concept, 

encompassing not only different economic sectors 

but also different levels of intervention. 

Furthermore, what climate resilience means at 

country and regional level, and how it can be 

translated into specific actions, depends on a wide 

range of factors. These include an area's economic 

structure, geography, endowment with natural 

assets, and social characteristics. Given this, there 

is a need to define what climate-resilient green 

growth means in the context of Karakalpakstan by 

identifying and systematically assessing related 

priorities. 

For that purpose, GGGI has developed the CRGG 

Assessment Methodology, which is derived from 

the Green Growth Potential Assessment (GGPA) 

and combines data analysis and stakeholder 

consultation. The methodology permits the 

evaluation and prioritization of Karakalpakstan’s 
challenges resulting from the adverse impacts of 

climate change and, in the case of this report, 

natural hazards – specifically SDS. It also helps to 

identify opportunities for mitigating 

Karakalpakstan’s contribution to – and 

strengthening resilience towards – climate change 

and natural hazards.  

The CRGG Assessment consists of the following 

three phases:  

1. A preliminary assessment based on data 

analysis and literature review; 

 

2. Consultation with stakeholders to 

validate, revise and add granularity to the 

findings of the preliminary assessment; 

and  

 

3. A final analysis covering the identified 

priorities and including the development 

of recommendations to address these 

priorities.  

The design aims to ensure that the assessment 

process is systematic, objective, and participatory.  
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Figure 2. Conceptual schematic of the CRGG Assessment Methodology. 

 
 

PRELIMINARY ASSESSMENT 

The CRGG Assessment looks to assess the 

vulnerability of the agriculture sector in 

Karakalpakstan to the adverse impacts of climate 

change and natural hazards by examining three 

components of vulnerability: 

1. Exposure: Which identifies the climate 

change and natural hazard threats and 

potential damage from their effects. For 

example, the damage to crops that might 

be experienced as a result of the 

occurrence of droughts, the increasing 

prevalence and intensity of which is a 

climate change impact. 

 

 

2. Sensitivity: Which identifies the 

dependency of the region on agriculture, 

and the dependency of the agriculture 

sector on other factors. As an example, 

the agriculture sector relies on 

transportation networks, such as roads, to 

receive and dispatch inputs and products. 

If transportation in the region will suffer 

from the adverse consequences of climate 

change and natural hazards, then the 

agriculture sector is sensitive to 

transportation. 

 

3. Adaptive capacity: Which identifies the 

ability of the agriculture sector and related 

factors to reduce the impacts of climate 

change

 

Figure 3. Conceptual schematic of the CRGG Assessment Methodology.
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CONSULTATION 

As part of the CRGG Assessment, stakeholders are 

given a leading role in determining the scope and 

content of the final analysis. Their input is essential 

for identifying priorities and developing 

recommendations that consider local conditions. 

Stakeholders include representatives from 

government, academic institutions, the private 

sector, civil society, and development partners.  

In this CRGG Assessment, there was a concerted 

effort to systematically gather feedback from a 

broad range of constituents through two 

interactive workshops held in Tashkent and Nukus 

(Karakalpakstan) following the preliminary 

assessment. In total, 78 stakeholders were 

involved in the consultation – 31 in the Tashkent 

workshop and 47 in the Nukus workshop. Given 

the importance of stakeholder input for shaping 

the assessment, this systematic participatory 

process is essential to ensure broad consensus on 

priorities and potential remedies that are to be 

addressed in the final analysis. 

Stakeholder consultation in the CRGG Assessment 

relies on the Delphi method to identify priorities. 

The Delphi method is a systematic, interactive, and 

multiple-stage survey methodology that relies on a 

panel of experts. Of all the available weighting 

methodologies, the Delphi method was the best 

match for the basic requirements of the CRGG 

Assessment, which include: 

• Engaging stakeholders and reflecting their 

opinions in the identified priorities; 

• Being simple, transparent and easy for 

participants to understand; 

• Sharing results among all participants 

instantaneously; 

• Providing immediate feedback and 

repetition of the survey; and  

• Requiring the least time possible. 

The consultation workshop in this CRGG 

Assessment took participants through the 

following steps:  

First, it introduced the results of the preliminary 

assessment separately for the three categories of 

vulnerability – exposure, sensitivity and adaptive 

capacity. At this stage, participants were asked for 

their initial feedback on the preliminary 

assessment results and select two priorities for 

exposure, and three priorities for sensitivity and 

adaptive capacity.  

Second, another round of feedback took place in 

which participants could select up to eight 

priorities across all three categories.  

Third, the plenary discussed the selected priorities 

and any prominent results from the preliminary 

analysis. Participants were then asked for a third 

time to select up to eight priorities to confirm or 

revise the earlier results. 

Finally, to guide discussions, participants were 

divided into breakout groups which were given 

two specific tasks. First, they were asked to verify 

whether their group agreed with the priorities 

selected by the plenary, choosing alternative 

priorities if they do not agree. Second, each group 

was asked to propose interventions to strength 

climate resilience, based on their knowledge and 

experiences. Following breakout group 

discussions, participants were brought together to 

feedback all present stakeholders. The results of 

this consultation informed the final analysis. 
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Figure 4. Overview of the CRGG Assessment. 

FINAL ANALYSIS 

Building on the results of the consultation 

workshop, the final analysis identifies specific 

opportunities and barriers to climate-resilient 

green growth for each of the selected priorities. 

This analysis is built around a set of 

recommendations, ranging from changes in policy, 

to strengthening regulation and enforcement, to 

identifying technical interventions and specific 

projects. 

Recommendations are developed based on three 

kinds of input: 

• Empirical research: The recommendations

are informed by quantitative and

qualitative analysis drawn from existing

research and based on publicly available

datasets. Furthermore, they rest on

inference from examples, best practices,

impact assessments, and results of pilot

projects within the selected province,

country, or relevant peers.

• Policies, strategies, plans, and regulations:

The current policy and regulatory

framework is reviewed considering

existing policy, legislation, regulation, and

institutional arrangements. This allows for

the identification of relevant goals and

initiatives and determination of potential

gaps, inconsistencies, or obstacles within

the current legislative, regulatory, and

institutional setup.

• Expert interviews: A crucial input to

developing the recommendations is a

series of interviews with technical experts

in the province from government,

academia, the private sector, and civil

society, who are consulted on specific

issues within their area of expertise. These

interviews serve multiple purposes. They

address any gaps that remain after

reviewing the literature, legislation, and

regulation; clarify issues where the

information gathered from documents is

ambiguous; verify the recommendations
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that the assessment team is proposing; 

provide further context; and reflect the 

most recent developments that might not 

yet be available in written documents. In 

addition to local experts, technical experts 

from within GGGI provide their input to 

ensure that important aspects and trade-

offs have not been overlooked, verify that 

recommendations are technically feasible 

and cost effective, and share relevant 

experiences from other countries. 

Figure 5. Schematic of inputs to the final analysis. 
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THE AGRICULTURE SECTOR 
Agriculture in Uzbekistan 

The Soviet-era agricultural production systems 

were divided into large production units and were 

centrally organized and managed. Production 

systems emphasized the maximization of annual 

crop output at the expense of habitats, biomes and 

natural features, including hugely beneficial and 

historically prevalent agroforestry systems 

(Worbes, et al. 2006). Following independence in 

1991, it was deemed critical by the Government of 

Uzbekistan that financially lucrative cotton 

production be maintained and that food self-

sufficiency be established (Couetil 2020). During 

this period, agricultural structures were 

reorganized as collective and state-owned farms 

(kolkhoz and sovkhoz) and transitioned to 

community and independent farms (shirkats and 

dehkan farms) (Worbes, et al. 2006) (Ilkhamov 

1998).   

All-in-all, between 1996 and 2016, average 

agricultural labor productivity saw a relatively high 

annual growth rate of 1.5%, yet this largely 

occurred due to a decline in the proportion of the 

3 Evidence does not suggest that increasing farm sizes 
above this level provides much in the way of economic 
benefits, and in fact, any additional benefits can be easily 

labor force engaged in agriculture (down from 43% 

in 1996 to 30% in 2016), rather than a 

considerable increase in the value of agricultural 

output (Zorya, Djanibekov and Petrick 2019). 

Despite the hope that farm restructuring would 

enable job creation, the inability of it to do so in 

either primary or secondary agriculture, resulted in 

the growth being labelled “jobless” (Zorya, 
Djanibekov and Petrick 2019).  Jobless growth 

typified Uzbekistan’s struggles to find an effective 
agricultural model in the post-Soviet era. The small 

plots of dehkan farms have been found to be 

suboptimal, and farms designated for wheat and 

cotton provided diminishing returns when 

exceeding a size of 30-40 ha. 3  These issues 

provided the drive for the increased prevalence of 

family-owned farms and placed a spotlight on the 

need for greater individual incentives to bolster 

farm efficiency (Zorya, Djanibekov and Petrick 

2019).  

Similarly, the administrative increase in the size of 

cotton farms in 2008 did not translate into the 

gains anticipated from economies of scale. Instead, 

cotton yields flattened and total output decreased 

dissipated by other fixed and variable costs, such as 
monitoring costs (Zorya, Djanibekov and Petrick 2019). 
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due to unfavorable tax policy, lacking availability of 

quality seeds, an increasing focus on wheat 

production quotas and land reallocation for the 

production of other crops (Zorya, Djanibekov and 

Petrick 2019). Moreover, ineffective land 

management practices, particularly in crop rotation 

- such that wheat is sown after cotton - has 

reduced soil fertility and consequently reduced 

yields (Zorya, Djanibekov and Petrick 2019).  

Despite the abovementioned emphasis on wheat 

production, imports accounted for 43% of wheat 

production in 2017 (up from 25% in 2010), further 

underscoring the inability of large farms to respond 

to and satisfy the needs of consumers (Zorya, 

Djanibekov and Petrick 2019). Moreover, issues 

throughout the 2000s surrounding the overly 

frequent restructuring of farms, insufficient land 

tenure rights, and inflexible land lease and 

subleasing laws have resulted in lacking farm 

management and investment incentives, a 

prevention of the market-driven transfer of 

operations to more efficient producers, and have 

raised concerns over access to farmland for the 

rural population (Zorya, Djanibekov and Petrick 

2019). 

Despite the ongoing reforms and more flexible 

rules on crop diversification, including the abolition 

of cotton production quotas in March 2020 (GoU 

2020), the agriculture sector remains subject to 

considerable state regulation. Current regulations 

concern wheat and cotton exports, agricultural 

land ownership, and the sale and transfer of land 

rights (UNECE 2020). Cotton remains one of the 

most important textile fibers in the world, as well 

as one of the most water-intensive crops due to 

the need to protect the crop from water stress 

(White 2014). Not only have historical water 

withdrawals for cotton irrigation been 

unsustainable, but many of the Soviet-era 

irrigation canals were unlined and inefficient, losing 

water to evaporation and ground seepage (White 

2014). Further (and no less impactful) issues from 

soviet-era agricultural management include the 

incursion of salt and minerals into the soil and 

surface water due to rising water tables. Further 

 
4 Apricots (including dried), persimmons, cherries, grapes 
and raisins (UNECE 2020). 
5 Based on UZS-USD exchange rate on Dec 31st 2014, 

land and soil degradation has resulted from this, 

accompanied by the contamination of lands and 

soil by the liberal use of agricultural chemicals 

(White 2014). 

In response to all these issues, Uzbekistan has 

been undergoing an enormous transformation 

since 2017. The administration of President 

Mirziyoyev has ambitiously reformed the heavy 

regulation of the country’s economic and social 
system, and has recognized the UN’s SDGs to be a 

key element of this transformation. This included 

the understanding of the role of sustainable and 

rational resource use and the avoidance of 

environmental degradation in delivering social 

benefits (GoU 2020). This transition included a 

move away from cotton and wheat towards more 

valuable crop types, and an increase in agricultural 

output due to continued crop diversification 

(UNECE 2020). A comprehensive review of the 

legal and political framework underpinning this 

transition can be found in the “Legal & Political 
Framework Review for the Agriculture Sector in 

Uzbekistan and Karakalpakstan” Insight Brief.  

Even before 2017, the beginning of this transition 

was starting to take shape. As a result of favorable 

agro-climatic conditions, Uzbekistan had emerged 

as one of the world’s top 10 producers of some 

fruit products (UNECE 2020).4 Recognition by the 

Uzbek government of the critical contributions of 

this sector to the national economy was reflected 

by a constant growth of investments in the 

agriculture sector, relative to GDP. Expenditure on 

investments increased from 1,447 billion sum 

(USD $550.2 million)5 to 2,379 billion sum (USD 

$502.6 million)6 between 2014 and 2017 (UNECE 

2020). In terms of GDP adjusted to reflect the 

2010 USD constant, investments were worth 

0.739% of GDP in 2014 and 0.910% in 2017. 

Largely, this increase in investment was the result 

of increased funding from enterprises and 

commercial banks (UNECE 2020).   

In terms of labor in the agriculture sector, following 

the collapse of the Soviet Union, Uzbekistan 

entered a period of turbulent economic transition 

normalized to constant 2010 USD. 
6 Based on UZS-UZD exchange rate on September 2nd 
2017, normalized to constant 2010 USD. 
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and public services decline, which resulted in 

significant job losses in the agriculture sector 

(USAID 2019). The ensuing emigration of rural 

Uzbek males, in particular, meant that women 

needed to expand their undertakings across 

economic sectors, including agriculture, to make 

up for lost labor force. Despite women playing an 

integral role in supporting economic growth and 

contributing to household income, largely through 

subsistence farming, they remain 

underrepresented in the management of medium 

and large farms. Here, cultural and traditional 

contexts, such as the prioritization of a woman’s 
role in the home as a wife and mother, and 

stereotypes regarding females occupying 

managerial and decision-making positions, have 

contributed to the maintenance of a distinct 

gender line (USAID 2019).  

A lack of social services and critical infrastructure 

has also critically influenced the enforcement of 

gender roles. ADB (2013) reveals that, in 

households without piped water or a rainwater 

collection solution, women were given the task of 

collecting water 61% of the time, with the task 

itself requiring 2-3 hours per day or 3.6-5.3 days 

per month. Other issues, including a lack of 

childcare services, have contributed to the 

creation of further obstacles to women entering 

the labor market (USAID 2019). While women 

continue to fill previously male-dominated roles, it 

is clear that several fundamental social services, 

infrastructural, and cultural matters need to be 

addressed to better enable women to holistically 

participate in the labor market, including in the 

agriculture sector. 

Agriculture in the Republic of 

Karakalpakstan 

Climatic conditions in Karakalpakstan are 

particularly arid, with 100 to 200 mm of annual 

precipitation unevenly distributed and arriving 

largely during the cold months. This means that 

very little rainfall occurs during the critical growing 

period of June to September, which increases 

reliance on irrigation (Couetil 2020). Daytime 

temperatures average more than 30°C in July 

(Couetil 2020), further increasing the water 

intensive demand of agriculture. Meanwhile, daily 

average temperatures range from -5°C to +5°C 

from November to March, making this a period 

during which only specific crop types can be grown 

(Couetil 2020). 

Despite this, the agriculture sector dominates the 

regional economy of the Republic of 

Karakalpakstan (UNDP 2017). Agricultural 

production in Karakalpakstan accounts for around 

4% of the GNP of Uzbekistan in actual terms, with 

growth at around 6% in both 2018 and 2019, and 

2% in 2020 (State Committee on Statistics 2021).  

Table 2 compares the regional production growth 

rates and distribution. According to the Third 

Environmental Performance Review (UNECE, 

2020), the country’s increase in productivity, 

including that of Karakalpakstan, can be explained 

by the Government’s commitment to crop 
diversification away from cotton and wheat 

towards higher value crops (i.e., horticulture and 

vegetables), and the development of measures to 

facilitate the transition (UNECE 2020). Table 3 

outlines the distribution of farming structures 

within the Republic of Karakalpakstan, with dehkan 

farms forming the overwhelming majority at 

88.2%.7 Due to requirements by the government, 

including, but not limited to, university-level 

education, experience in farm operations, and 

minimum self-funding, fermers (government 

employed farmers) make up a minority of 

agriculturalists in Karakalpakstan. 

7 Small-plot farms averaging 0.2 ha in size (Lerman 2008). 
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Table 2. Growth rate of production and its distribution in the agriculture, forestry and fisheries sector, by region 
(2019-2020). 

Region Growth rate (%) Proportion of Volume (%) 

Republic of Karakalpakstan 104.3 3.3 

Andijian 104.4 7.6 

Bukhara 104.9 8.6 

Jizzakh 103.9 7 

Kashkadarya 102.8 8.1 

Navoi 103.8 5.5 

Namangan 103.9 6.3 

Samarkand 102.3 13.5 

Surkhandarya 104.6 8 

Syrdarya 102.9 3.2 

Tashkent 103.8 13.2 

Fergana 104.9 8 

Khorezm 104.5 7.7 

Source: The State Committee of the Republic of Uzbekistan on Statistics (2020). 

Table 3. Proportion of agricultural production by farm type in Karakalpakstan (2019-2020). 

Farm Type Proportion of Production (%) 

Farm (fermer) 7.6 

Dehkan (personal subsidiary) farms 88.2 

Organizations involved in agricultural activities 4.2 

Source: The State Committee of the Republic of Uzbekistan on Statistics (2020). 
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EXPOSURE, SENSITIVITY, & 

ADAPTIVE CAPACITY 
Exposure 

Uzbekistan 

Uzbekistan’s agriculture sector is exposed to 

several risk factors: the impacts of climate change, 

including increasing temperatures, changing water 

availability, soil salinity, and the occurrence of 

drought, and the natural hazard of SDS from the 

dried Aral Sea lakebed. Significant climate change 

risk factors for the agriculture sector in the Uzbek 

context consist of increased air temperatures, both 

overall and in terms of critical temperature 

thresholds. Temperature thresholds are being 

crossed earlier and later in the year.  There is also 

more variable precipitation in terms of amount, as 

well as in geographical and temporal distribution 

(World Bank 2013).  

CLIMATE CHANGE 

The World Bank (2013) utilized the Climate 

8  GCM: UK Met Office, Hadley Center Global 
Environmental Model 1 (UK). IPCC SRES Scenario: A2 

Moisture Index (CMI) to understand the potential 

climatic risk factors faced by agriculture across 

Uzbekistan. This model accounts for changes in 

temperature and precipitation, making it well 

correlated with potential impacts on agricultural 

production (World Bank 2013). The scenarios 

presented below were utilized in a 2013 analysis 

by the World Bank regarding potential climate 

change impact on the agricultural sector of 

Uzbekistan, and correspond to an IPCC specific 

GCM from the Fourth Assessment (AR4), which 

can manageably represent a wide-range of 

possible future scenarios (World Bank 2013). As 

such, these models demonstrate the potential 

exposure of the agricultural sector of Uzbekistan. 

The scenarios can be summarized as the following: 

• Wet CMI – Low impact scenario, due to

relatively high presence of moisture.8

• Dry CMI – High impact scenario, due to

relatively low presence of moisture.9

• Model  Mean  CMI  –  Medium    impact

9 GCM: Geophysical Fluid Dynamics Laboratory, Climate 
Model 2.1 (US). IPCC SRES Scenario: A1B 
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scenario,  based  on  the   mean  of   56  
available   GCMs.10 

Data analysis of these models conducted by the 

World Bank (2013) supports an expected 

acceleration in recent temperature increase trends 

in Uzbekistan - including increasing extreme heat 

events - across all agro-ecological zones. Despite 

some inherent uncertainty, the trend indicates an 

expected average warming of 2–3°C over the next 

50 years under the medium impact scenario. It is 

worth keeping in mind that, despite warming being 

projected to occur at the same magnitude across 

all agro-ecological zones, there is already a 

considerable range in temperature between them 

of around 4°C.  

Climate change impacts resultant of increasing air 

temperature can be characterized by changes in 

the following key agro-climatic indicators 

(Uzhydromet 2016): 

1) The   date  of   the  stable    transition   of
average   daily   temperatures  above  and
below   5°C,   10°,   15°C  in   spring  and
autumn – marking  the beginning and end
of growing periods for different crops.

2) Duration of the period between dates of
average  daily  temperature  change  over
and below  5°C,  10°C  and 15°C,  which
mark    the   vegetation   period,    growth
period   and   crop   development   period
respectively.

3) Sum   of   air   temperatures   above   the
threshold of 5°C, 10°C, 15°C – revealing
the  availability  of  heat  during different
periods.

4) Date   of   the   first   and   last   frost  –
demarcating periods in which vegetation
growth is limited.

5) Frequency of high air temperatures.

Analysis of these indicators over the period of 

1950 to 2013 confirms changes in some of the 

10  GCM: Centre National De Recherches 
Météorologiques, Coupled Model 3 (France). IPCC SRES 
Scenario: B1 
11 Sum of effective air temperature is typically calculated 

aforementioned indicators, revealing the following 

relevant findings (Uzhydromet 2016): 

1) The  date  of  the stable  transition  of the
average   daily   temperatures   has   been
shifting towards winter in both spring and
autumn, bringing the growing period both
earlier    and    later    the    year   –   such
temperatures are stable 5-11 days earlier
in spring and 5-11 days later in autumn.

2) Across   Uzbekistan,  a  considerable   and
statistically significant increase in the sum
of air temperatures above the  thresholds
of  5°C,  10°C and 15°C,11 totaling  68°C,
53°C  and 38°C every 10 years, with  the
Republic  of Karakalpakstan seeing more
extreme  summed  totals  of  95°C, 69°C
and 64°C at each threshold, respectively.

3) Very high rates of maximum temperature
increase from 1951-2019, particularly in
autumn, with warming occurring at more
than   twice   the   global  average  and  a
considerable  decrease   in  repeated  low
temperatures (Salokhiddiov, et al. 2020).
Very   high   expected   increase   in    the
frequency  of  temperatures  about 35°C,
at    which    point     crop    growth    and
development   is   hindered (Uzhydromet
2016).

In total, the results highlight the shifting dates of 

stable air temperatures at which different stages of 

vegetation development are initiated. Worryingly, 

the increased high temperatures look to become 

more common throughout the country. The Aral 

Sea region has seen the most extreme increases in 

the frequency of daily high temperatures above 

40°C – more than doubling – while Uzbekistan as 

a whole saw an increase of between 32-70% 

(Salokhiddiov, et al. 2020). Similarly, the World 

Bank and ADB (2021) reported expectations of 

temperatures increasingly exceeding 35°C under 

each of the four representative concentration 

pathways (RCPs) 12  utilized in their report, with 

considerable increases occurring even under the 

by subtracting the threshold temperature from the 
average daily air temperature. The sum of these effective 
air temperatures is what is being discussed here. 
12  RCP2.6, 4.5, 6.0 and 8.5; where RCP2.6 assumes 
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most modest of the RCPs.  The temperature 

variations already discussed are significant and 

could be exceeded by 1.5 to 2 times by the 2030s 

(UNECE 2020).  

Increased periods of heat should translate into 

decreased moisture availability in the absence of 

additional precipitation. A moisture deficit increase 

of 11-14% is expected across Uzbekistan from 

2021-2040, largely in line with the rate of air 

temperature increase (UNECE 2020). The pre-

existing arid conditions of Uzbekistan and frequent 

high temperatures have already contributed to five 

droughts between 2000 and 2018, and 

hydrological droughts are expected to become 

increasingly severe in the West of the country 

(World Bank and ADB 2021), 13   including 

Karakalpakstan. In addition to contributing to 

droughts, changing glacial melt and precipitation 

patterns are expected to result in a greater short-

term variability and a long-term decrease in run-

off volumes, to which the Amu Darya and other 

smaller watercourses are particularly vulnerable 

(EU 2020). Research based on the CMIP3 GCM 

indicates that these combined climate change 

impacts could result in a 26-35% decrease in 

inflow to the lower reaches of the Amu Darya, 

including Karakalpakstan, by 2050 (World Bank 

and ADB 2021). These fluctuations and reductions 

in runoff are likely to impact the accessibility of 

water resources and their effective utilization 

(Salokhiddiov, et al. 2020), requiring reformed 

planning to ensure efficient farming. 

The combination of these effects is worrying. 

Analysis of the changes forecasted by the World 

Bank (2013) suggests that temperature increases 

could be at their highest and precipitation levels at 

their lowest during the key growing months of July 

and August. A projected increase in irrigation 

demand during summer months of 25% by 2050 

and a decreased average water availability during 

those same months of 30-40% is estimated by 

strong global mitigation is undertaken and RCP 8.5 
assumes business as normal. 
13  Hydrological droughts typically occur between 
January and March in Uzbekistan due to decreased 

2040 (World Bank 2013). As a result, efforts in 

pursuit of adaptation must be made immediately to 

avoid considerable yield decreases and cascading 

issues.  

SALT AND DUST STORMS 

SDS are another major problem in Uzbekistan. The 

related increased prevalence of fine dust particles, 

widespread degradation of land and 

desertification, soil degradation and increased soil 

salinity, deterioration of water quality and 

increases in water-borne diseases, micro-climate 

changes, wind erosion, and host of human health 

issues demand a response (Qadir, et al. 2009), 

(UNECE 2020), (Akramkhanov, et al. 2021). Each 

of these impacts pose problems for agriculture, 

and the situation could become more serious if 

SDS increase in frequency, which could occur due 

to climate change (World Bank and ADB 2021). 

SDS stem from the 60,000 km2 Aralkum Desert. 

The desert was formed on the exposed lakebed 

formerly occupied by the Aral Sea, and is set to 

grow as temperatures continue to increase. The 

Aralkum SDS source itself covers 20,000-30,0000 

km2, and its raised, suspended, and transported 

salt and dust load can potentially cover an area of 

500,000 km2 (Akramkhanov, et al. 2021). The sand 

and dust from the Aralkum have a much higher 

concentration of salt (as 70% of the Aralkum‘s top 
layer is salt) than other Central Asian deserts, such 

as the Kyzylkum and the Karakum, which have 

historically contributed to the high frequency of 

SDS in the region (Akramkhanov, et al. 2021). 

Modeling of event-based wind erosion reveals that 

wind speeds of between 10 and 15 m/s can cause 

the substantial soil erosion needed for the 

transportation of salt, sand and sediment - a 

threshold reached 16 days per year on average, 

according to a time-series analysis of 20 years of 

meteorological data (Akramkhanov, et al. 2021).  

precipitation in the upper reaches of river basins, 
resulting in decreased river runoff (World Bank and ADB, 
Climate Risk Country Profile: Uzbekistan 2021) 
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As much as 1.5-6.5 t/ha of dust is blown from the 

Aralkum during strong storms, containing up to 1.0 

t/ha of toxic salts (Qadir, et al. 2009), which has 

had serious consequences across the country. 

These include land, water and air degradation, 

desertification, the destruction of livelihoods, the 

triggering of migration, and human health issues, 

to name a few (Akramkhanov, et al. 2021)  (UNECE 

2020) (Qadir, et al. 2009). The transfer of salt and 

dust currently impacts 56% of Uzbekistan’s 
irrigated area, as well as the ecosystems, irrigated 

lands, and the population of the Republic of 

Karakalpakstan and Khorezm (Akramkhanov, et al. 

2021) (Qadir, et al. 2009). 

 

 

Karakalpakstan 

Karakalpakstan is exposed to the same climate 

change and SDS risks as Uzbekistan albeit likely to 

a greater extent as a result of the dried Aral Sea 

lakebed in its territory, its pre-existing climatic 

conditions and the related changes expected of 

them, and its riparian position along the Amu 

Darya. The table below outlines the aspects of 

exposure that have been considered in this 

assessment. The choice of aspects is based on 

previous CRGG assessments which utilize Green 

Growth Potential Assessment (GGPA) indicators, 

and has been tailored to fit the context of 

Karakalpakstan. For example, increase in ocean 

acidity has not been considered due to its 

irrelevance in the context of Karakalpakstan. The 

same approach has been applied for the sections 

on sensitivity and adaptive capacity.  

Table 4. Climate change and SDS related phenomenon used to assess exposure in Karakalpakstan. 

Phenomenon Confidence Potential impacts 

Rise in 
temperature 

Very High 
Decrease in agricultural productivity due to heat stress, land 
degradation, soil salinization, and exacerbation of the drying of the 
Aral Sea lakebed. 

Change in water 
availability 

Very High 

Decrease in agricultural productivity. Although largely resultant of 
the over-consumption of river and groundwater sources, climate 
change will exacerbate the already strained water supply by 
increasing evaporation from water sources, decreasing soil 
moisture, impacting glacial melt patterns, and shifting the 
seasonality and amount of precipitation. 

Occurrence of 
Drought 

Very High 
Very much tied to water scarcity. Decrease in agricultural 
productivity, reduced access to drinking water and reduced food 
security. 

Soil Salinity Very High 

Decrease in agricultural productivity and ecological destruction. 
Although largely a result of salinized Amu Darya water being used 
for irrigation, climate change will compound the issue by increasing 
evaporation and the concentration of salt in salinized water sources 
and in the soil. 

RISE IN TEMPERATURE 

A time-series analysis of the maximum and 

minimum air temperatures of irrigated lands in 

Karakalpakstan was conducted by Gulya 

Khodjaeva of Karakalpakstan State University and 

Gulon Xolbaev of the National State University of 

Uzbekistan. The researchers limited their focus to 

January and July between 1991 and 2017 as these 

months conventionally experience the lowest and 

highest temperatures during the year. Based on 

their analysis, January has experienced an average 
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increase in maximum temperature of around 2.5oC 

and an average increase in minimum temperature 

of around 0.5oC (Khodjaeva and Xolbaev 2020). 

Meanwhile, July has also seen an average increase 

in maximum air temperature of around 2.0oC and 

an average decrease in minimum air temperature 

of around 2.1oC (Khodjaeva and Xolbaev 2020).  

Average air temperatures in January and July show 

a similar trend. Analysis conducted by the authors 

of this CRGG Assessment,14 based on NOAA data 

from 1991-2018, reveals that the average 

temperature in Karakalpakstan in January has risen 

by around 2oC,15 while the average temperature in 

July has risen by around 1.4oC. This is reflected in 

Figure 2 and Figure 3. In total, this suggests that, 

while average temperatures are increasing in 

January and July, maximum temperatures are 

increasing more rapidly, which could lead to 

increased stresses from high temperatures. In 

addition, maximum temperature increases are 

outpacing minimum temperature increases in 

January, causing increased variability in 

temperatures. This effect is even more 

pronounced in July, in which maximum 

temperatures have been increasing and minimum 

temperatures decreasing. Thus, while average 

minimum to maximum temperatures in July of 

1991 exhibited a difference of 23.9oC, this grew 

to 28oC in 2017.  

UNEP (2021) presents an analysis of average 

temperature change over a much longer period 

(1950-2019), indicating that temperatures have 

been increasing at a rate of 0.43oC per decade in 

the northern regions of Karakalpakstan, and 

0.41oC  per decade in central and southern 

Karakalpakstan. This rate of change is displayed in 

Table 5, alongside the rate of increase in the rest 

of Uzbekistan. As Table 5 makes clear, the 

temperature has been increasing more rapidly in 

Karakalpakstan than in the rest of Uzbekistan, 

which enhances the exposure of Karakalpakstan, in 

particular. 

 

Figure 6. Average January temperature for Karakalpakstan, 1991-2018 (oC). 

 
Created by authors. Data retrieved from National Oceanic and Atmospheric Administration (NOAA). 

 
14  See Appendix A for additional information on the 
methodology of this analysis. 
15 January 2008 has been omitted due to the data being 
a statistical outlier when normalizing data by identifying 

data below the 10th percentile and when normalizing 
using the interquartile range (25th percentile – 1.5*IQR, 
where anything below this value is considered to be an 
outlier). 
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Figure 7. Average July temperature for Karakalpakstan, 1991-2018 (oC). 

 
Created by authors. Data retrieved from National Oceanic and Atmospheric Administration (NOAA). 

 

CHANGE IN WATER AVAILABILITY 

At present, water scarcity in the Republic of 

Karakalpakstan is largely the result of human 

interference with the natural water supply system 

of the Aral Sea Basin, particularly the Amu Darya 

River. Discharge from the Amu Darya has been 

significantly diminished because of the upstream 

diversions of water for agricultural irrigation and 

Karakalpakstan’s own diversions due to its high 
reliance on water intensive crops (Bekchanov, et 

al. 2016). Regional staple crops such as cotton, 

wheat, rice, and alfalfa require significantly higher 

volumes of water during cultivation than other 

crop types in the Aral Sea Basin (Bekchanov, et al. 

2016). Of the 55km3 of water consumed annually 

in Uzbekistan, around 50km3 (90.9%) is utilized for 

irrigation (Ramazanov, Buriev and Koshekov 

2020). Of all irrigated land in Uzbekistan in 2019, 

Karakalpakstan accounted for 12.63% (446,500 

ha) (State Statistics Committee, Agriculture of 

Uzbekistan 2019). Data from the Interstate 

Commission for Water Coordination utilized by 

UNEP, GRID Ardenal and Zoi Environment 

Network (2011) indicates that Uzbekistan’s agreed 
annual water withdrawal quota (excluding 

Karakalpakstan) was set at 22km3, while 

Karakalpakstan’s quota was only 0.5km3 (2.27% 

that of Uzbekistan). This presents a mismatch in 

the water requirements and allocation of 

Karakalpakstan. Total allocation of water to 

Karakalpakstan in 2019 was 8.3 km3 (Matyakubov, 

et al. 2021). 
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Table 5. Rate of temperature increase across Uzbekistan 1950-2019. 

Data retrieved from UNEP (2021). 

In addition, around 50% of the water reaching 

Karakalpakstan is polluted by upstream activities to 

the extent that it is unsuitable for drinking (UNEP, 

GRID Ardenal and Zoi Environement Network 

2011). With such a low withdrawal quota, and with 

water received being salinized by upstream salt 

leaching efforts (UNEP, GRID Ardenal and Zoi 

Environement Network 2011), any further water 

resource losses due to increased temperatures, 

variable precipitation, or drought conditions have 

the potential to cause significant disruption to 

Karakalpakstan. 

OCCURRENCE OF DROUGHT 

Historically, Karakalpakstan has suffered from 

severe droughts, with notable recent drought 

events occurring in 2001, 2008, 2010, 2014, 2015 

and 2018; all of which have negatively affected 

agricultural production and jobs (UNDRR 2021). 

While reservoirs, such as the Tuyamyun reservoir 

(located at the base of the Amu Darya river and 

crucial for drinking and irrigation water in 

Karakalpakstan), attempt to ward off water 

shortages, increased periods of low water 

availability are straining the ability of such 

reservoirs to meet demand (Ramazanov, Buriev 

and Koshekov 2020). Typically, runoff from the 

Amu Darya increases starting from September and 

decreases from May; however, runoff has more 

recently begun to decline in early March 

(Ramazanov, Buriev and Koshekov 2020) (Crosa, 

et al. 2006). This has reduced the length of time 

during which water can accumulate in reservoirs, 

while simultaneously Karakalpakstan’s reliance on 

reservoirs has increased (Crosa, et al. 2006).  

SOIL SALINITY 

Research on soil salinity levels across 

Karakalpakstan has been sparse over the past two 

decades. The most recent estimates indicate that 

an estimated 77% of the land in Karakalpakstan is 

salinized to some extent (Dustnazarova, et al. 

2021), although the European Parliament 

Research Service believes that 95% of the land is 

saline (EPRS 2018). The estimate for salinized 

arable land sits between 86% and 96% (Abdullaev, 

Utambetov and Abillaev 2020), while an estimated 

45-47% of irrigated lands are affected by medium

to high soil salinity levels (Benli, et al. 2016).

Critically, this soil salinization has been attributed

to a yield decrease of 33% and 25% in the key

crops of cotton and winter wheat, respectively

(Benli, et al. 2016).

Jiang et al. (2019) published a study on land 

degradation in the region surrounding the Amu 

Darya River. Based on Landsat data, the research 

Geographical regions of Uzbekistan 

Rate of temperature 

increase (°C/10 

years) 

Ustyurt (northern Karakalpakstan) 0.43 

Aral Sea region (central and southern Karakalpakstan) 0.41 

Khorezm region 0.28 

Desert Zone (Kyzylkum and Bukhara region) 0.29 

Zeravshan river valley (Samarkand, part of Bukhara and southern Navoi region) 0.32 

Kashkadarya river valley (Kashkadarya region) 0.25 

Surkhandarya river valley (Surkhandarya region) 0.21 

Spurs of the Gissar Range (Kashkadarya region) 0.12 

Low mountains of the Turkestan Range (Jizzakh region) 0.22 

Flat part of Jizzakh region and Syrdarya region 0.26 

Foothills of the Western Tien-Shan (Tashkent region) 0.36 

Spurs of the Western Tien-Shan (Tashkent region) 0.18 

Fergana Valley (Namangan, Andijan and Fergana regions) 0.25 
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revealed that, between 2000 and 2015, Northern 

Karakalpakstan experienced a higher degree of soil 

salinization than neighboring areas.16 Of the soils 

in the study area, 45% showed a low to high 

increase in soil salinity between 2000 and 2015, 

while Karakalpakstan experienced an even greater 

level of increase (Jiang, et al. 2019). Yet, figures on 

precise soil salinity levels remain elusive. Increases 

in salinity in this area have been linked to increased 

water extraction upstream and an increased 

volume of water used for salt leaching flowing 

back into the river, leading to increasingly saline 

river water being used for irrigation, as well as a 

lowering of the water table due to overall 

decreased water availability (Jiang, et al. 2019). 

The hydrogeological features of Karakalpakstan 

compound this issue, resulting in naturally poor 

drainage, and thus a greater propensity to 

salinization (Akramkhanov, Ul Hassan and 

Hornidge 2018). 

Sensitivity 

Uzbekistan 

The impacts of climate change will be negative, but 

they will not be evenly distributed among sectors 

and people. Most sensitive are the rural poor, 

whose dependence on agriculture, low capacity for 

adaptation, and low additional income for 

expenses other than food, present critical issues 

which could undo progress on poverty reduction, 

food security and economic growth (Sutton, 

Srivastava and Neumann 2013). Some agricultural 

subsectors and agro-economic zones (AEZs) are 

more sensitive than others. Table 6 exemplifies 

this, underscoring the near ubiquity, but variable 

regional sensitivity, of crop yield decreases under 

the low, medium and high impact CMI projections.  

 

Table 6. Range of possible percentage change in crop yields in Uzbekistan based on high, medium and low 

climate change impact scenarios, 2040-2050 (in comparison to 2013 yields). 

Crop 
Desert and 

Steppe East 

Desert and 

Steppe West 

Highlands 

South 

Piedmont 

East 

Piedmont 

West 

Alfalfa -2 to -33 -13 to -28 -12 to -27 +24 to -39 -13 to -28 

Apples -13 to -49 -23 to -39 -19 to -43 +0 to -64 -20 to -42 

Cotton -11 to -36 -19 to -31 -15 to -25 -3 to -49 -16 to -32 

Potatoes -11 to -41 -22 to -37 -20 to -38 +0 to -57 -19 to -37 

Tomatoes -8 to -45 -21 to -38 -18 to -29 -2 to -56 -14 to -40 

Winter Wheat -1 to -40 -13 to -32 -14 to -31 +19 to -42 -17 to -43 

Spring Wheat -9 to -55 -18 to -41 -18 to -50 +5 to -57 -18 to -49 

Table created by authors. Data retrieved from World Bank (2013). 
 

Uzbekistan is expected to become one of the 

world’s most water stressed nations by 2040 (EU 

2020). A continued and increasing moisture deficit 

is likely to result in a need for additional irrigation 

to support crop growth and to attempt to maintain 

yields, with calculations showing that cotton, 

alfalfa, vegetables and fruit located on desert and 

foothill arable land will require irrigation increases 

of between 5.8% and 7.3% by 2030, and of 

between 9.7% and 15.0% by 2050 (UNECE 2020). 

 
16  Karakalpakstan and Khorezm in Uzbekistan, and 

Yet, this will not be enough to maintain yields, and 

a decrease of around 15-20% is expected as a 

result of low levels of precipitation (UNECE 2020). 

In total, it is expected that climate change will 

contribute to an increase in Uzbekistan’s water 
demand - from 59 km3 in 2005 to 62-64 km3 in 

2050 - while available water resources will 

simultaneously decrease from 57 km3 to 52-54 

km3 (UNECE 2020).  

Tashauz in Turkmenistan. 
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The aforementioned runoff decreases from the 

nation’s watercourses are likely to result in a 
deeper dependency on groundwater, which could 

lead to further degradation of the land, soil 

salinization and crop yield reduction (EU 2020). In 

one of the main regional water basins, that of the 

Amu Darya, by 2050, cotton yields are expected 

to decrease by 13-23% and wheat yields are 

expected to decrease by 10-14%, with negative 

consequences for food security and national 

revenue generation (EU 2020). All of the above 

highlight the critical need to transition to water and 

crop management practices appropriate for 

sustainable development and climate resilience 

(EU 2020). 

Projections aside, a considerable increase in the 

number of days with temperatures above 35°C is 

already being observed in Uzbekistan – the 

temperature at which regional studies have 

revealed that crops begin to see negative impacts, 

such as thermal stress (Uzhydromet 2016). 

Proportionally, the south of Uzbekistan sees the 

greatest average annual frequency of these days 

at 80, while the north sees 60 and the central areas 

see 40 (Uzhydromet 2016).  

All crop yields are sensitive to weather and climatic 

variations. These will present considerable 

challenges to Uzbekistan’s agriculture sector. The 
aforementioned droughts in Karakalpakstan from 

2000-2001 resulted in a 14-17% loss in cereal 

yields, while crops with lengthier vegetation 

periods saw losses of 45-75% (Uzhydromet 2016). 

In total, losses were valued at USD 130 million 

(Uzhydromet 2016). Increased temperatures, 

more variable precipitation (decreasing in the 

summer months), and decreased and contested 

water resources will result in reduced crop yields 

in the future (World Bank 2013). 

Winter wheat production is expected to decrease, 

while rain-fed winter wheat is expected to 

experience the most significant losses, at 30-35% 

or higher in more extreme years, while average 

irrigated winter wheat yield losses are expected to 

be in the range of 7-9% by 2030, and 14-17% by 

2050 (Uzhydromet 2016). Under the medium 

impact scenario of the CMI, these losses take the 

 
17  +6°C for potatoes/cabbage, +12°C for tomatoes, 

value of 2-21% from 2040-2050 (World Bank 

2013). Irrigated spring wheat is forecast to 

experience losses of around 13-28%, depending 

on the region (World Bank 2013). 

The vegetation period of cotton is expected to 

increase by 11-19 days as a result of changes to 

air temperature; however, the increased frequency 

of extreme peak temperatures (particularly those 

above 39°C) and the subsequent lack of soil 

moisture will have negative impacts on cotton 

yields (Uzhydromet 2016). This will be most 

pronounced in the southern districts, where yield 

losses of 27-35% might be expected, although 

nation-wide average yield losses are expected to 

reach 4-5% by 2030, and 6-10% by 2050 

(Uzhydromet 2016). The medium impact CMI 

scenario suggests yield losses of 10-21% from 

2040-2050, depending on the region (World Bank 

2013). 

Higher temperatures are expected to negatively 

impact orchards and expand the feasible 

cultivation area for vineyards. This is because 

current winter temperatures are too cold for 

vineyards to tolerate, while increased summer 

temperatures are expected to result in a greater 

sugar content for grapes (Uzhydromet 2016). In 

orchards, average yield losses are expected to be 

in the range of 6-8% by 2030, and 10-17% by 

2050 (Uzhydromet 2016). Apple yields specifically 

are expected to see a yield decrease of 12-25% 

between 2040-2050 under the medium impact 

CMI scenario, depending on the region (World 

Bank 2013). 

Uzbekistan produces potatoes, vegetables and 

melons throughout the country, and their 

vegetation period is set to increase. The end of the 

spring frosts is occurring earlier in the year, 

bringing forward the stabilization of the average 

daily air temperatures at the threshold required for 

vegetation periods to be established and for 

vegetables to ripen (Uzhydromet 2016).17 Despite 

the vegetation period starting 10-15 days earlier 

(Uzhydromet 2016), it is expected that potatoes 

and tomatoes will experience yield decreases of 

10-24% and 9-24%, respectively, under the 

medium impact CMI scenario (World Bank 2013). 

+15°C for melons and watermelons (Uzhydromet 2016). 
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Alfalfa could be a key crop in restoring some soil 

fertility, as well as acting as a critical fodder crop, 

but relies on optimal water availability, and current 

estimates place yield losses for alfalfa at 6-7% by 

2030, and 9-15% by 2050 (Uzhydromet 2016). 

Under medium impact CMI scenario, yield changes 

of +1 to -17% are expected, depending on the 

region (World Bank 2013). 

Karakalpakstan 

The agriculture sector of Karakalpakstan is very 

sensitive to the climate change and SDS impacts 

discussed so far. In addition, there are several 

interconnected aspects which contribute to the 

sensitivity of the agriculture sector, or which the 

agriculture sector’s sensitivity impacts on. The 
table below lists these aspects, ranked by the 

severity of the forecast impact. Severe risk implies 

that negative impacts are almost certain to occur 

without large-scale interventions. Medium risk 

implies that impacts are likely to occur, but can be 

mitigated with proper management. Low risk 

implies that negative impacts can be avoided 

almost entirely with proper management and 

decision-making.  

 
Table 7. Aspects related to agricultural sensitivity in Karakalpakstan. 

Sector/Impact Area Severity Sensitivity to climate change 

Water supply and 
sanitation 

Severe  
Decreased availability of water supply due to 
increased temperatures and changes in water 
availability, with knock-on effects for sanitation. 

Health Severe  

Increased temperatures and changes in water 
availability could reduce available clean sources 
of drinking water, and additional drying of the 
Aral Sea lakebed could intensify SDS severity 
and increase health incidents. 

Fishing Medium 
No clear immediate impact, but potential for 
harm to fishery stocks if agrochemical 
reintroduced due to crop yield decreases. 

Transportation Medium 

Increasing temperatures and SDS could damage 
roads and other transport infrastructure, 
reducing their lifespan and economic value, and 
increasing maintenance costs. 

Electricity generation Low 
Reliance on fossil fuels limits climate change 
impact; however, future efforts to develop 
renewable energy are sensitive to its effects. 

AGRICULTURE 

Gross product from crops in Karakalpakstan 

totaled 691.9 billion sum (around USD $63.5 

million) in 2019 (World Bank 2019). The 

proportion of agricultural land irrigated is in excess 

of 95% (UNDRR 2021). Climate change impacts, 

such as drought, pose an enormous risk to the 

agriculture sector and its economic outputs. This 

was the case during the drought of 2000-2001, 

which resulted in crop yields from grains in 

Uzbekistan as a whole decreasing by 14-17%, 

while other crop yields decreased by 45-75% and 

the region’s water supply decreased by 20-30% 

(UNDRR 2021) (Uzhydromet 2016).  

In Karakalpakstan, wheat and cotton dominated 

the sown area in 2019, at 38% and 37% 

respectively (Figure 4) (Jiemuratov and Bayjanov 

2020). Forage crops (including alfalfa) account for 

9%, vegetables 6% and potatoes 2% (Jiemuratov 

and Bayjanov 2020). Analysis by the World Bank 

(2013) models low, medium, and high impact 

climate change scenarios on different crop types in 

the Desert and Steppe East agro-ecological zone, 
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which includes Karakalpakstan (Table 8). The scale 

of decrease in yield varies considerably. As noted 

in Table 8, yields of winter and spring wheat in 

Karakalpakstan and nearby regions are set to 

decrease by 13-32% and 18-41% respectively by 

2040-2050, when compared with 2013 yields. 

Similarly, cotton is expected to experience a 

decline in yields of 19-31%, with heat stress 

potentially contributing to this (Zafar, et al. 2018) 

(Akter and Islam 2017). While a transition to the 

cultivation of fruits and vegetables is desirable and 

can generate up to a five-fold increase in income 

over cotton and wheat, this will depend on a 

reliable water supply (World Bank 2018). Some 

vegetables, such as tomatoes, are expected to see 

yield decreases of 21-38%.  

Meanwhile, SDS have well-documented impacts 

on agriculture. So far, these storms have led to 

estimated agricultural losses of 0.45-0.46% of 

Karakalpakstan’s annual 2019 GDP (USD $9.9 
million) (Table 9), as well as health costs equal to 

0.081% of its GDP (USD $1.7 million) 

(Akramkhanov, et al. 2021). This is to say nothing 

of the losses from unemployment, migration, and 

in damage to ecosystem services (Akmal 2020). In 

total, continued inaction in addressing the SDS 

issue could stand to lose Karakalpakstan an 

estimated USD $652 million over the next 20 

years (Akramkhanov, et al. 2021). 

 

 

 

 

Figure 8. Proportion of sown area used for different crops in Karakalpakstan in 2019. 

 
Created by authors. Data retrieved from Jiemuratov and Bayjanov (2020). 

Table 8. Projected percentage change in crop yield in the Desert and Steppe East Agro-ecological zone 
(including Karakalpakstan) due to climate change, 2040-2050 (in comparison to 2013 yields). 

Crop Low Impact  Medium Impact High Impact 

Alfalfa -13 -16 -28 

Cotton -19 -20 -31 

Potatoes -22 -21 -37 

Tomatoes -21 -23 -38 

Winter Wheat -13 -20 -32 

Spring Wheat -18 -22 -41 

Table created by authors. Data retrieved from World Bank (2013). 
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Table 9. Value of estimated total annual agricultural production lost across Karakalpakstan due to SDS from 
the Aralkum. 

Crop Type 
Value of Total 

Production ($) 
As % of GDP Average Loss ($) As % of GDP 

Vegetables 181,751,982 8.60% 3,437,613 0.16% 

All Grains 93,305,741 4.42% 1,920,402 0.09% 

Cotton 86,560,974 4.10% 1,781,582 0.08% 

Fruits 65,831,207 3.12% 843,041 0.04% 

Melons and Gourds 60,950,830 2.88% 1,301,724 0.06% 

Potatoes 20,997,782 0.99% 419,873 0.02% 

Grapes 10,480,947 0.50% 178,010 0.01% 

Total 519,879,463 24.61% 9,882,245 0.46% 

Table created by authors. Data retrieved from Akramkhanov, et al. (2021). 

FISHING 

Fishing (as an agricultural sub-sector) and the 

health of fish stocks also suffer from the trickle-

down effects from climate change impacts, such as 

from increased soil salinity. Fish residing in 

terminal bodies with no outflow, such as the Aral 

Sea, are particularly exposed to the buildup of 

agrochemicals and salts, eventually making the fish 

unsuitable for human consumption (Petr 1995). 

This largely results from water from irrigated fields 

draining into these waterbodies, carrying with 

them agrochemicals and salts (Petr 1995). While 

agrochemical use has continued to decline (State 

Statistics Committee, Agriculture of Uzbekistan 

2019), salt leaching of agricultural soils is 

prevalent, and much of this water flows into the 

Amu Darya (UNEP, GRID Ardenal and Zoi 

Environement Network, Environment and Security 

in the Amu Darya Basin 2011).  

Further soil salinization as a result of the effects of 

climate change could increase the need for salt 

leaching and could therefore result in further 

salinization of waterbodies in which fish reside. 

Meanwhile, fishing in the Aral Sea shows little sign 

of improvement presently due to the salinity and 

pollution levels of the water (Alraisi 2017). The 

impacts of climate change across the Aral Sea 

Basin, including the aforementioned soil salinity 

issue, could exacerbate existing issues and 

complicate efforts to relieve them. 

WATER SUPPLY AND SANITATION 

Competing water users and climate change are 

straining the water supply of Karakalpakstan. 

Water availability per capita is thought to be the 

second highest in Uzbekistan at 5,200 m3 

(Rozumbaevich 2017), and a considerable amount 

of that exists in the Amu Darya (ADB 2018); 

however, in 2018, water use in Uzbekistan as a 

whole was dominated by agriculture at 92.3% 

(FAO, AQUASTAT 2022).  

Considerable efforts have been made to prevent 

salinized water re-entering the Amu Darya, 

including the construction of a 193 km collector 

system (the longest in the world) as part of the 

South Karakalpakstan Water Resources 

Management Improvement project. Yet, a 

substantial amount of the water used upstream 

and in Karakalpakstan flows back into the river, 

carrying with it toxic salts, agrochemicals, and 

industrial pollutants, rendering the quality of water 

unsuitable for consumption in the middle and 

lower reaches of the Amu Darya (UNEP, GRID 

Ardenal and Zoi Environement Network 2011).  

A variety of recommendations exist globally 

regarding safe drinking water, usually advising that 

total dissolved solids (TDS) should not exceed 

1,000 mg/L. The WHO (2011) identified water 

with a TDS of less than 600 mg/L to be of ‘good’ 
quality for drinking, while concentrations greater 

than 1,000 mg/L should be considered unsuitable 

for human consumption. Water in the Amu Darya 
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flowing through Karakalpakstan was found to have 

a salinity of around 1,180 mg/L (CAWATER 2011).  

Groundwater, another key source of drinking 

water, but also used for livestock and other 

domestic purposes, is also highly salinized 

(Kawabata, et al. 2015). The eastern and southern 

regions of Karakalpakstan contain groundwater 

reservoirs with salinity levels in the range of 1,500-

5,000 mg/L, while the northern and western 

regions are dominated by reservoirs with salinity 

levels in excess of 5,000 mg/L (Rakhmatullaev, et 

al. 2012).  A full visualization of the salinity of 

different water sources can be found in Figure 5. 

With all sources being of poor quality, there are 

few alternatives for drinking, domestic and 

agricultural use cases. 

 

Figure 9. Salinity of key water source in Karakalpakstan (mg/L). 

 
Graph produced by authors. Data retrieved from WHO (2011), CAWATER (2011) and Rakhmatullaev, et al. (2012). 

*No maximum figure reported. 

It has also been demonstrated that the use of 

water on farms is somewhat linked with the salinity 

of water sources. Years in which the drainage of 

irrigation water from farms was reduced have been 

partially attributed to decreases in water salinity 

(Kawabata, et al. 2015). However, increased 

temperatures are likely to reduce soil moisture 

(World Bank and ADB 2021), thereby increasing 

soil salinity (Hassani, Azapagic and Shokri 2021) 

and the volume of water used for salt leaching and 

irrigation (UNEP, GRID Ardenal and Zoi 

Environement Network 2011). As agriculture is by 

far the leading user of water, changes to its volume 

of consumption and water resource management 

are critical for other forms of water use and other 

water users.   

Around two-thirds of the population in urban 

centers, and 13-22% of those living in surrounding 

and rural areas, are connected to a central water 

supply system in Karakalpakstan (ADB 2018). The 

impacts of poor infrastructure and climate change 

can have serious consequences. Reduced water 

resource availability as a result of climate change 

can limit the function of sanitation services by 

creating blockages and damaging sanitation 

infrastructure, which can ultimately lead to the 

spread of disease and illness (UN OHCHR n.d.). 

Waterborne diseases as a result of climate change 

are expected to increase in Uzbekistan as a whole 

by 8-10% by 2050, as compared to 1990 levels 

(WHO, Uzbekistan n.d.). Moreover, it is not 

enough to simply expand water supply and 

sanitation services, as low water availability will 

render these systems inoperable without 

appropriate backups. 
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HEALTH 

Health has remained an issue in Karakalpakstan 

and is strongly linked with water supply and 

sanitation and SDS incursions (European Union 

2019). As just noted, decreased availability of 

water can limit the functionality of water supply 

and sanitation services, leading to health issues. 

Moreover, consumption of highly salinized or 

contaminated water will compound this issue. 

Acute intestinal infections, which can be caused by 

the consumption of polluted water or a lack of 

sanitation, have been 1.4 times higher in 

Karakalpakstan than in Uzbekistan over the last 

decade (European Union 2019). 

Respiratory infections are also a common issue in 

Karakalpakstan mainly caused by SDS, and climate 

change has the potential to exacerbate this. Arid 

conditions and the iron oxide carried by dust 

particles (Green World Future 2021) already 

contribute to respiratory infections, and the 

concentration of suspended particles in the region 

has been found to exceed the safe threshold by at 

least two times (WHO n.d.). One such respiratory 

infection, chronic bronchitis, sees incidence rates 

2.5 to 3 times higher in Karakalpakstan than in 

Uzbekistan (European Union 2019). 

Children are also very much exposed to these 

health issues. The blood of pregnant women and 

the milk of nursing mothers contained dioxin at a 

level around 5 times higher than in Europe 

(European Union 2019), which is worsened by air 

contaminants blown in from the dried Aral Sea 

lakebed, and is found in food including fish, milk 

and eggs (Wæhler and Dietrichs 2017). In decades 

past, 60% of women and 98% of pregnant women 

in Uzbekistan were found to suffer from anaemia 

(Lall 2012). The figure for pregnant women has 

since decreased to around one-third due to 

improved nutrition, although significant 

deficiencies are still present (UNICEF 2019). 

Moreover, dietary and food security concerns 

could arise because of the impact of climate 

change and SDS on the agriculture sector. In 

18 A cost which, although not dealt with now, will have 
to be dealt with eventually. 
19 The public road network stands at 42,695 km, while 

drought years, a deficiency of micronutrients was 

identified in Karakalpakstan (WHO n.d.); such 

concerns have been a focal point of development 

partner projects (explored more thoroughly in the 

adaptive capacity section), demonstrating that 

food security is imperative in this region to prevent 

wider health, poverty and economic issues. To 

exemplify this, a 2015 study of Karauzyak district 

in Karakalpakstan revealed that 67% of surveyed 

households face monthly food insecurity, and 24% 

reduced spending on healthcare to be able to 

afford food (Rudenko and Dosov 2015). Taking 

this into consideration, any decreases in food 

availability and increases in food prices have the 

potential to negatively impact a significant 

proportion of households. 

TRANSPORTATION 

Transport infrastructure is expected to see 

negative impacts as a result of climate change, 

although exact costs are hard to come by due to a 

lack of thorough study (Opp, et al. 2021). 

Currently, it is estimated that a lack of continued 

maintenance accrues a deferred cost of USD 1 

billion annually (AIIB 2020).18  Roads are heavily 

relied on for socioeconomic purposes in 

Uzbekistan, dominating both passenger transport 

(98.3%) and freight transport (88.7%) in 2018 (AIIB 

2020). Moreover, the road network is expected to 

see continued increases in traffic, and will be 

required to grow by 486% and 1365% by 2030 

and 2050, respectively (AIIB 2020).  

Increasing average temperatures and increasingly 

frequent high temperatures in the coming decades 

may weaken roads and infrastructure, while 

erosion from SDS may cause structural damage, 

reducing the effectiveness of roads across their 

lifecycle and increasing maintenance costs (ADB 

2020) (Opp, et al. 2021). More durable cement 

concrete roads only make up 1.16% of the total 

public road network,19 while asphalt concrete and 

cold asphalt make up 52.68% and 41.27%, 

respectively (AIIB 2020). This increases the cost 

and effort of maintenance. In Karakalpakstan, road 

development is estimated to be at least four times 

the total road network amounts to 185,000 km. 75,000 
km of this consists of agricultural tracks (ADB 2022). 
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below the national average, largely owing to its 

large area and the low population density (UNDP 

2017). Yet, this reality has done little to prevent 

widespread dissatisfaction with the quality of road 

infrastructure. According to a survey carried out in 

Karakalpakstan by UNDP in 2017, 74.2% of 

respondents voiced displeasure with the quality of 

roads and their level of maintenance (UNDP 

2017). 

Transport is crucial to agriculture in two ways; it 

enables the inflow of the materials needed for 

agriculture and the outflow of farmed produce. 

Damage to transport infrastructure therefore 

presents the potential for the complication of the 

agricultural value chain. While these issues lack 

conversation at present, the sensitivity of 

transport in the context of agriculture will require 

close monitoring going forward. 

ELECTRICITY GENERATION 

Currently, the electricity supply has low sensitivity 

to climate change impacts. In 2018, 88.2% of the 

electricity supply in Uzbekistan was derived from 

thermal power plants, with the remainder coming 

from hydropower (State Statistics Committee 

2019). The energy mix of Karakalpakstan does not 

appear to be public information. As displayed by 

Figure 6, overall electricity generation has been 

increasing, although hydroelectric generation has 

experienced a slight decline. Generation from 

thermal plants has increased by around 10 TWh 

from 2010-2018. A number of dams and 

reservoirs for hydroelectric generation, water 

storage and river flow management purposes line 

in the Amu Darya and other water bodies in the 

Aral Sea Basin. However, in Uzbekistan and 

Karakalpakstan, their primary purpose is for 

irrigation and for leaching salt from salinized soils 

(UNEP, GRID Ardenal and Zoi Environment 

Network 2011). It is in the future of 

Karakalpakstan’s energy supply that sensitivity 
might occur, particularly when considering 

electricity to be generated from renewable 

sources. 

Uzbekistan has made clear its desire to develop 

renewable energy sources (RES) and to increase 

their contribution to total generation from around 

12% to 20% by 2025, of which 15.8% will be 

hydropower, 2.3% will be solar, and 1.6% will be 

wind (IEA 2021). By 2030, this is to increase to 

25% (Republic of Uzbekistan 2021). It is unclear at 

this stage whether the development of 

hydroelectric plants would take place in 

Karakalpakstan. More important is the impact of 

upstream demand for hydropower. Storage of 

river water takes place in upstream states in 

preparation for increased electricity demand due 

to cold winter temperatures driving up the need 

for heating (UNEP, GRID Ardenal and Zoi 

Environment Network 2011). Such actions have 

significantly altered the flow of the Amu Darya in 

the past (UNEP, GRID Ardenal and Zoi 

Environment Network 2011), and could place 

limitations on hydropower generation in 

Uzbekistan and Karakalpakstan for a portion of the 

year.  

Solar photovoltaic (PV) installations are very much 

exposed to impacts of SDS events due to the 

damage caused by the abrasive effect of sand and 

dust particles (UNEP 2016), as well as their settling 

on the surface of solar panels (WMO n.d.). A 

temporary reduction in solar irradiance can also 

occur due to the blocking and scattering of solar 

radiation by dust particles and aerosols (Thornton 

1992) (Adinoyi and Said 2013). A study analyzing 

the effects of dust storms on solar PV in Dhahran, 

Saudi Arabia, revealed that a single dust storm 

event is capable of reducing solar PV output by up 

to 20%, while 6 months of dust accumulation on 

the surface of a module can reduce output by up 

to 50%, increasing water usage for cleaning and 

overall maintenance expenses (Adinoyi and Said 

2013). In Karakalpakstan, where SDS events are 

prevalent and where water resources are already 

strained, this could mean that solar PV is not a 

desirable method of generation. In the context of 

agriculture, agrivoltaics (the simultaneous use of 

land for solar PV generation and agriculture, by 

growing crops beneath the solar panels) or the use 

of solar pumps for agriculture might not be best 

choice approaches, although further research will 

need to be conducted to confirm this. 

With that said, development partners have 

previously adopted similar logic. ADB (2014) 

rejected Karakalpakstan from consideration in 

their appraisal of solar energy development in 
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Uzbekistan, as the region suffers from all of the 

above-mentioned issues. Moreover, of the nine 

upcoming and proposed solar PV projects in the 

“Renewable Energy in Uzbekistan” report released 
by the Ministry of Energy in 2021, none were 

located in Karakalpakstan (MoE 2021). As SDS are 

expected to increase in frequency, it might be safe 

to expect issues to only compound for any existing 

or planned solar PV installations in this regard. 

Solar PV generation is also sensitive to the higher 

average and peak temperatures expected in this 

region as a result of climate change. Higher 

temperatures result in efficiency losses for solar 

PV, estimated at up to 0.5% for every degree of 

temperature increase above the ideal solar module 

operating temperature of 25°C in standard silicon 

cell-based modules (Vidyanandan 2017). The 

precise level of sensitivity to temperature increase 

in Karakalpakstan is difficult to ascertain, requiring 

careful calculation of solar irradiance, heat transfer, 

the impact of climatic conditions such as cloud 

cover, and the impact on different configurations 

of solar PV module, which are outside the scope of 

this report. As such, the sensitivity of solar PV to 

increased average and peak temperatures in the 

region cannot be determined with any reliability. 

As for wind generation, models have estimated 

that SDS can decrease turbine output by up to 

30%, depending on the size of particles, their flow 

density and the force with which they meet 

turbine blades (Zidane, et al. 2020) (Rezig, et al. 

2019). Modeling the exact impact and sensitivity 

of wind turbines in Karakalpakstan is beyond the 

scope of this report; however, by generalizing 

available data, it can be estimated that SDS 

originating from the desiccated Aral Sea lakebed 

with particles in the range of 0.09 – 0.16mm 

(Issanova and Semenov 2015) might result in a 

power output reduction of around 14-18% 

(Khalfallah and Koliub 2007). The difference in 

climatic impacts on these two renewable 

generators indicates that it might be expected that 

Karakalpakstan would develop wind power if the 

region has renewable energy ambitions. This is 

reflected by current planned projects in the region 

(MoE 2021). This could be important for the 

diversification and dual-usage of agricultural land 

in the coming decades, providing farmers with a 

critical source of secondary income and helping to 

electrify the local economy. Farmers and the 

surrounding communities could become more 

climate-resilient as a result. 

Figure 10. Annual Generation by Generation Type in Uzbekistan, 2010-2018 (TWh). 

Graph produced by authors. Data retrieved from State Statistics Committee (2019). 
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Adaptive Capacity 

Uzbekistan 

DEVELOPMENT PARTNER 

ADAPTIVE CAPACITY PROJECTS 

As part of Objective 2, the CRGG Assessment 

aims to provide a descriptive picture of ongoing 

adaptive capacity building efforts by compiling 

and highlighting key development partner 

projects.20 

Development partner projects aim to build 

resilience by addressing key environmental and 

human impacts in Uzbekistan and 

Karakalpakstan, namely:  

1) Climate   change   impacts,   such    as

reduced water availability

2) Water quality

3) Natural   resource  management  (water

forests, land and soil)

4) Land  and   environmental  degradation

(soil  salinity and degradation by human

activities,     such     as      poor     waste

management,  fertilizer  use,   and  poor

crop rotation)

5) Human   resilience    (food,   water   and

economic  security, and  social  services

development)

6) Extreme weather  and  natural  hazards,

such as SDS

They do so by targeting development areas that 

can galvanize adaptive capacity efforts. These 

include: 

1) Increasing  institutional,   infrastructural,

investment,     financial     and     market

capacity

2) Business and value chain development

3) Healthcare

4) Social development  and  social service

development

5) Economic security

20 An extensive list of the most recently completed, 

ongoing, and pipeline projects directly and indirectly 

6) Renewable energy

7) Sustainable development

Under the administrative umbrella of the United 

Nations Multi-Partner Human Security Trust 

Fund for the Aral Sea Region (UN MPHSTF), 

UNDP and UNESCO have implemented the 

project “Addressing the Urgent Human Security 
Issues in the Aral Sea”, which concluded in 2021. 

This project has taken critical steps in resilience 

building by identifying problem areas in water 

security and sanitation, and by providing 

knowledge building opportunities to enhance 

local stakeholder capacity. In addition, in 

recognition of the threats posed by the dried 

Aral Sea lakebed, the project aimed to build the 

capacity of forestry specialists in Karakalpakstan 

by providing online trainings. A focus on enabling 

women and the youth, much in line with other 

projects in the region and in adherence with a 

critical target of the UN MPHSTF, featured 

heavily within the project. As the project also 

attempted to support business development and 

economic security. Key results included bringing 

water access to an additional 3,491 people and 

the support of 13 predominantly female-led 

business projects. 

Much in the same vein, UNDP, UNFPA and the 

FAO, under the UN MPHSTF, are implementing 

the project “Unleashing Young People's and 

Vulnerable Citizens' Creativity and Innovation by 

Strengthening Their Adaptive Capacity to Address 

the Economic and Food Insecurities in the Exposed 

Communities of the Aral Sea”, with a targeted 

delivery date of 2023. The project brings 

together 183,000 people aged 14-30, women, 

and vulnerable groups (individuals with 

disabilities, unemployed youths, labor migrants, 

etc.) from the three northern districts of 

Karakalpakstan most affected by the desiccation 

of the Aral Sea– Muynak, Bozataw and Kungrad. 

The program aligns with overarching 

government policies and strategies, including the 

Government Strategy on Development of the 

Aral Sea Region for 2017-2021, the State 

targeting these areas in Karakalpakstan and 

Uzbekistan can be found in Appendix B, C and D. 
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Programme on Development of the Aral Sea 

Region for 2017-2021, and the Comprehensive 

Development Programme for Karakalpakstan 

2020-2030. 

The UNDP/UNFPA joint project “Building the 

Resilience of Local Communities Against Health, 

Environmental and Economic Insecurities in the Aral 
Sea Region”, which will conclude in 2022, similarly 

supports the inclusion of women in decision-

making roles by directly targeting potential 

barriers, such as better access to municipal 

water sources - improving their health and reducing 

the need for long stretches of time spent collecting 

water. In addition, the project encourages the 

further development of the skills of women in 

agriculture by promoting local entrepreneurship 

activities (UNDP 2020b).  

The Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ) project “Ecologically 
oriented regional development in the Aral Sea 

Region”, which concludes in 2024, aims to further 

bolster local populations by supporting micro, small 

and medium-sized enterprises. This project focuses 

on advisory capacity building for employees of 

these enterprises, as well as for state agencies and 

ministries, such that they can make informed 

investment decisions that are well adapted to 

climate risks and ecologically founded. In addition, 

the project aims to offer technical assistance for 

the introduction of remote sensing technologies, to 

enhance spatial planning and to provide early warning 

of climate risks (GIZ 2021). 

Running parallel to this project, and supporting its 

knowledge building and local project focus, the 

project “Supporting an inclusive transition to a green 

economy in the Agri-food sector and development 
of a “climate-smart” Uzbek Agriculture 

Knowledge and Innovation System (UAKIS)” is being 

implemented by UNDP, and will conclude in 2025. 

This project aims to support systemic change by 

establishing agri-food innovation support and 

brokering services, which can bolster local 

knowledge, build local capacity, provide the required 

momentum for practical projects to get off the 

ground, and accelerate the innovation-utilization 

process to make practical tools more rapidly 

available to farmers and agri-businesses (UNDP 

2021). In total, these goals respond to growing 

climate change threats, support rural livelihoods, 

and promote the sustainable use and management 

of resources and their protection. 

Effective management of water resources 

continues to be a mainstay in approaches to 

building adaptive capacity in Karakalpakstan. 

Under Presidential Decree #UP-2324, the World Bank 

has been implementing the “South 
Karakalpakstan Water Resources Management 

Improvement project”, set to conclude in 2022. This 

USD $374M project aims to upgrade and modernize 

irrigation infrastructure in Karakalpakstan, 
critically galvanizing the region’s adaptive capacity in 

the face of continued and increasing complications 

from climate change (World Bank 2014). The 

rehabilitation of irrigation infrastructure is set to 

be key to increasing the efficiency with which 

water can be delivered to irrigate fields, and in 

increasing the intensiveness and diversity of 

agriculture. The upcoming Asian Development Bank 

(ADB) “Uzbekistan: Climate Adaptive Water Resources 

Management in the Aral Sea Basin Sector 
Project” (approval pending), looks also to contribute 

to the development of Uzbek drainage and 

irrigation systems (ADB 2019). While this project is 

not being implemented in the Karakalpakstan region, 

it does focus on increasing irrigation, drainage and 

water management in the Amu Darya river basin, 

and as such has the potential to reduce extraction 

intensity from the river and increase river flow to 

Karakalpakstan. Moreover, increased food security 

in the target regions could have national 

implications in terms of economic growth and 

agricultural demand, producing spillover effects for 

regions such as Karakalpakstan.  

Funded by the Korea International Cooperation 

Agency (KOICA), and co-funded and 

implemented by the Global Green Growth 

Institute, the “Green Rehabilitation Investment 
Project for Karakalpakstan Republic to address 

impacts of the Aral Sea crisis” started its 

implementation in July 2021 and will conclude in 

2024. This project aims to support the green 

rehabilitation of Karakalpakstan by establishing viable 

measures to allow communities of disaster afflicted 

districts (Kegeyli, Chimbay, Bozataw, and Karauzyak) 

to pursue sustainable livelihoods through climate 

and disaster-resilient agri-business models. The 

project includes providing political framework advice 

for a viable sustained growth pathway, capacity 

building on resilience 
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measures, piloting climate and disaster-resilient 

agri-business models at the production and 

processing stages of the value chain, and 

supporting improved access to commercial bank 

financing and government green financing.  

Finally, the European Investment Bank (EIB) and 

the French Development Agency (AFD), in 2023, 

are planning to implement the “Rehabilitation of 
degraded lands in the lower Aral Sea Basin” project, 

with feasibility studies ongoing. The project itself 

consists of two components. The first looks to 

establish a protective greenbelt between 

agricultural and residential areas, and the dried 

Aral Sea lakebed, mitigating salt and dust transfer 

from SDS, much in line with Resolution of the 

Cabinet of Ministers #1004 and Presidential 

Decree UP-60. Following this, the project aims 

to engage in integrated landscape restoration, 

with the goals of increasing soil drainage and 

fertility, and decreasing salinity. The second 

component of the project builds on this by 

targeting irrigation modernization and 

rehabilitation; a focus prevalent in the region 

(AFD 2022). In combination, these components 

aim to culminate in the improvement of 

agricultural land and the support of local 

livelihoods. 

GOVERNMENT LEGAL AND 

POLITICAL FRAMEWORK 

As part of Objective 3, this CRGG Assessment 

reviews the government legal and political 

framework to generate an understanding of the 

political reality and feasible activities. Below is a 

description of key government policies and 

strategies targeting agricultural adaptive capacity 

of the agricultural sector in Uzbekistan and 

Karakalpakstan:21  

CLIMATE CHANGE 

Presidential Decree UP-6024: Managing, 

adapting to and mitigating the effects of water 

scarcity as a result of climate change by building 

awareness and knowledge sharing. Introduction 

of early warning systems to aid planners in 

preparing for droughts and water scarcity. 

21  A full list can be found in the “Legal & Political 
Framework Review for the Agriculture Sector in 

Resolution of the President PP-4477: 

Adaptation and mitigation of climate change 

impacts, and the creation of green jobs.  

Presidential Decree UP-60: Continued 

partnerships with development partners and the 

implementation of GCF and GEF projects aimed 

at reducing the impacts of climate change, as 

well as increasing environmental and ecological 

protection. 

RESOURCE MANAGEMENT AND NATURAL 

CAPITAL ENHANCEMENT 

Article 21 of the Law of the Republic of 

Uzbekistan 589: Development of irrigation 

systems and the improvement of reclaimed land 

in Karakalpakstan.  

Agriculture Development Strategy for the 

Republic of Uzbekistan for 2020-2030: Rational 

use of natural resources, development of 

cooperation mechanisms, development of 

private sector participation mechanisms, 

development of human capital, and ensuring 

food security. 

Presidential Decree PP-5005: Infrastructural, 

political, and institutional capacity building for 

the modernization of irrigation systems and 

sustainable water resource management. 

Presidential Decree UP-5863: Setting of clear 

goals for environmental protection and 

strengthening distributed responsibility. 

Presidential Decree UP-6024: Capacity building 

for water managers and the introduction of early 

warning systems for water management 

planning. 

Resolution of the President PP-2731: 

Development of the Aral Sea region and the 

introduction of further water management 

measures. 

Resolution of the President PP-4850: Rational 

use of forestry resources and capacity building. 

Resolution of the President PP-4889: Additional 

measures for the socio-economic development 

of Karakalpakstan and the introduction of drip 

irrigation systems. 

Uzbekistan and Karakalpakstan” Insight Brief. 
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Resolution of the President PP-4912: Measures 

on the effective use of water resources and the 

improved condition of reclaimed land in 

Karakalpakstan. 

Resolution of the President PP-4919: 

Acceleration of organized efforts to introduce 

water-saving technologies in the agricultural 

sector. 

Resolution of the Cabinet of Ministers 422: 

Reforestation to mitigate wind erosion of soils 

and defending against sand contamination of 

water management objects. 

Resolution of the Cabinet of Ministers 484: 

Measures for the protection and conservation of 

biological diversity in Uzbekistan. 

Resolution of the Cabinet of Ministers 1004: 

Creation and recreation of protective and 

landscaping forest plantations, and the 

landscaping of territories near water 

management facilities. 

In support of national efforts towards greater 

levels of adaptive capacity, Uzbekistan is party to 

important treaties and frameworks on land 

degradation neutrality (LDN) and combatting 

desertification. Uzbekistan was a supporting 

member in the adoption of the 2030 Agenda for 

Sustainable Development and the SDGs in 2015. 

This translated into national SDGs and targets, 

including target 15.3. “By 2030, combat 
desertification, restore degraded land and soil, 

including land affected by desertification, 

drought and floods, and strive to achieve a land 

degradation-neutral world” (LDN TSP 2019, 9). 

Progress was set to be measured by quantifying 

targets in terms of the “proportion of land that is 
degraded (irrigated and non-irrigated) over total 

land area” (LDN TSP 2019, 4). In addition, 

Uzbekistan is also a party to the United Nations 

Convention to Combat Desertification 

(UNCCD), whose Committee for Science and 

Technology proposed the use of net primary 

land productivity, soil carbon stock and land 

cover as three key indicators for measuring LDN 

progress (LDN TSP 2019).  

Through these treaties and frameworks, 

Uzbekistan has demonstrated its understanding 

of the potential of LDN to contribute to its 

overarching goals of supporting land 

productivity, and economic and social 

sustainability. Uzbekistan has adapted these 

indicators to determine the current state of land 

degradation within its borders; the resulting 

analysis of 161 districts for the period 2000-

2015 revealed the extent of degradation, with 

territories colored red in Figure 7 marking those 

which have been exposed to degradation (LDN 

TSP 2019). The Aral Sea region has been the 

most affected by land degradation. Organic 

matter has decreased considerably, which has 

the potential to destroy the habitats of beneficial 

soil-based organisms (LDN TSP 2019).  

The Government of Uzbekistan has responded 

by taking considerable action in pursuit of land 

degradation stabilization and land quality 

improvement in the region, including the 

initiation of projects to restore degraded 

ecosystems and raise soil fertility with 

development partners (LDN TSP 2019). Such 

efforts include the upcoming AFD and EIB 

“Rehabilitation of degraded lands in the lower Aral 
Sea Basin” project, and the UNDP and UNESCO 

“Addressing the Urgent Human Security Issues in 
the Aral Sea” project. These efforts are galvanized 

by the most recent piece of relevant legislation 

at the time of writing; Presidential Decree UP-60 

(2022). In particular, goal 79 of the decree 

targets the monitoring of environmental 

pollution, its impact on the environment and the 

mitigation of human health risks, while goal 80 

targets an increased 500,000 ha of green area 

on the dried Aral Sea lakebed by 2026. In the 

same direction, goal 81 aims to create protective 

forests to combat desertification and soil 

erosion. 
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Figure 11. Land degradation trends for the period 2000-2015, according to “soil organic carbon” and “land 
productivity” indicators. 

Source: LDN TSP (2019, 12)

Karakalpakstan 

Karakalpakstan and its agriculture sector are 

highly sensitive to the threats mentioned in the 

previous subsections. Those living in 

Karakalpakstan depend on an agriculture sector 

dominated by water intensive crops irrigated by 

salinized water for their economic and food 

security.  

As a result, the region has received a great deal 

of attention from development partners. 

Appendix B and C outline key projects being 

implemented by development partners in 

Karakalpakstan, bolstering adaptive capacity in 

the agricultural sector. Appendix D outlines 

projects from development partners that target 

Uzbekistan, but are likely to have direct or 

indirect impacts on Karakalpakstan (e.g., 

upstream water management efforts, or the 

introduction of early warning systems).  

Enacting nature-based adaptive measures to 

reduce the risk presented by threats to which 

Uzbekistan and Karakalpakstan face presents an 

opportunity to produce co-benefits. For 

example, measures taken to reduce losses in the 

agricultural sector can ensure food security and  

reduce healthcare costs, as well as enabling loss 

prevention and the regeneration of ecosystem 

services (Akramkhanov, et al. 2021). The table 

below presents different aspects of adaptive 

capacity in Karakalpakstan within the context of 

agriculture. These aspects either impact the 

agriculture sector or derive at least part of their 

adaptive capacity from it. The status of these 

features is presented below and are derived, 

where possible, by comparing Karakalpakstan 

and Uzbekistan. In some cases, data is not 

available for comparison or a sector is obviously 

underperforming, and instead the status is 

derived by comparing the most recent available 

data with that from previous years. For example, 

figures exist for the poverty rate of both 

Karakalpakstan and Uzbekistan, which allows for 

a direct comparison. Meanwhile, while 

Karakalpakstan is outperforming Uzbekistan in 

terms of women employed in the agriculture, 

forestry and fisheries sector, the proportion and 

number have declined in both regions and 

therefore indicates the need for improvement. 

Very rarely do adaptive capacity efforts tackle a 

singular issue. Below, an introduction to each 

adaptive capacity aspect is presented. 
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Table 10. Aspects related to agricultural adaptive capacity in Karakalpakstan. 

Feature Relevance Status 

Poverty 

Poverty is a defining feature for adaptive 

capacity, and predicates the ability of people 

to respond to climate change. 

Large share of the population 

dependent on farming. 

Limited income opportunities. 

High poverty rate. 

Access to 

electricity 

Access to electricity is fundamental for 

development, the availability of lighting, use 

of appliances, and income generating 

activities. 

Reported 100% household 

connectivity, but aging infrastructure is 

resulting in blackouts. 

Access to water 

Water is essential for crop growth and 

development, soil and human health, and 

the maintenance of ecosystem services. 

Limited access to a central water 

supply and high quality drinking water. 

Limited access to un-salinized water 

for irrigation. 

Poor water management. 

Transportation 

A reliable transportation network increases 

the ability to adapt to the adverse impacts 

of climate change and enables to function of 

the agricultural value chain. 

Limited road access. 

Low quality of road network. 

Access to 

technology and 

finance 

Accessing technology and finance is critical 

to implementing projects that enable better 

planning and management of resources to 

adapt to the impacts of climate change. 

Limited deployment of advanced 

technology. 

Limited financial capacity, reliance on 

international funding sources. 

Healthcare 

Climate change can have severe impacts on 

health. Where health care services are weak 

and where climate change causes a variety 

of impacts, this can be particularly severe. 

Limited access to health care services. 

Low quality of health services. 

Education and 

labor skills 

Education is a critical determinant for skills 

across the workforce and an individual's 

income. Better education can help farmers 

adapt to climate change impacts. 

Low completion rates for all levels of 

education. 

Lack of technical skills. 

Gender Equality 

and Equal 

Opportunities 

Enabling equal representation and 

employment opportunities for women and 

disadvantaged groups can bolster adaptive 

capacity by providing additional human 

capital. 

Gender line remains prevalent, 

unproductive tasks are delegated to 

women. 

Lack of female representation in the 

agriculture sector. 
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POVERTY 

Those in poverty are most sensitive to climate 

change impacts and natural hazards, having low 

financial capacity. They rely heavily on limited 

economic activities with few opportunities to 

branch out, and with little recourse when faced 

with food or water scarcity, or when their 

livelihoods are damaged (Abeygunawardena, et al. 

2009). These underlying issues can undermine the 

adaptive capacity of agriculture by reducing the 

ability of agriculturalists to invest in needed inputs, 

absorb shocks from climate change and natural 

hazards, access education to improve agricultural 

practices, and so on. 

In 2018, the poverty rate in Karakalpakstan stood 

at 32% (World Bank 2018). This was much higher 

than the reported figures for Uzbekistan in 2013, 

which stood at 14.1% (World Bank n.d.). Similarly, 

in 2015, an estimated 56% of rural households and 

43% of urban households were classified as low-

income (earning less than 1.5 times the minimum 

monthly wage) (ADB 2015). The agriculture, 

forestry and fisheries sector was the largest 

employer of people in Uzbekistan in 2018, 

consisting of 26.6% of the working population 

(State Statistics Committee 2019). This was even 

more pronounced in Karakalpakstan, where the 

agriculture sector employed 28% of the workforce 

(UNDP 2017). Unemployment in Karakalpakstan 

sat at around 5.4% in 2017, higher than the 4.9% 

of Uzbekistan, with some regions of 

Karakalpakstan experiencing unemployment of up 

to 10.4% and youth unemployment of 12.5% 

(UNDP 2017). As such, income opportunities are 

limited for the population of Karakalpakstan. 

Oftentimes, it falls to individuals and small groups 

to take action and secure income, with 54.5% of 

incomes obtained as a result of entrepreneurship 

(UNDP 2017).  

Due to the high rate of poverty and prevalence of 

low-income of households in Karakalpakstan, the 

threats posed by climate change will aggravate 

their situation. Such threats include food insecurity 

(AfDB, et al. 2003), to which the inhabitants of 

Karakalpakstan will be particularly exposed and 

from which local agriculture will suffer major 

climate change repercussions. 

ACCESS TO ELECTRICITY 

Poor access to electricity can undermine the 

climate resilience of agriculture by preventing 

access to important technologies, such as the 

internet, communications, and forecasting 

technologies, which rely on electricity to operate.  

Access to electricity is a broad term that can refer 

to whether a household does or does not have 

electricity, the quality and reliability of this access, 

the quantity and price of accessible electricity, and 

so on. Due to limited available data, access to 

electricity in this assessment refers to the 

proportion of households able to access and utilize 

electricity from the electricity grid, the quality of 

electricity infrastructure, and the reliability of 

supply. 

Household connectivity to the grid in Uzbekistan 

is reported to be 100% (World Bank n.d.). Yet, 

much of this infrastructure is ageing. In 2015, 95% 

of rural households and 87% of urban households 

in Karakalpakstan reported blackouts (ADB 2015). 

60% of households experienced blackouts of up to 

5 hours.  

ACCESS TO WATER 

As mentioned in previous sections, access to water 

remains low in Karakalpakstan. Only around two-

thirds of the population in urban centers and 13-

22% of those living in surrounding and rural areas 

are connected to a central water supply system 

(ADB 2018). Moreover, while the agriculture 

sector is the dominant water user in the country, 

its annual losses (17.7 km3) (FAO, AQUASTAT 

2022) account for almost four times the annual 

consumption of industry and municipalities 

combined.  

The consumption of water by the agriculture 

sector is therefore deeply interconnected with the 

ability of other users to access water. Steps taken 

to support agricultural adaptive capacity, water 

resource management, and infrastructural capacity 

to supply water more efficiently to users of all 

types feed into each other. Yet, the water quality 

issue remains, with major water sources highly 

salinized (Figure 5). For those without a central 

water supply, and who rely on groundwater pumps 
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or must fetch water, this means that there is no 

access to treated water resources. Without greater 

water sanitation and desalination capabilities, the 

ability of Karakalpakstan to respond to the 

exacerbation of current issues by climate change 

remains low.  

TRANSPORTATION 

Transportation is important for adaptive capacity 

as it allows for the continued movement of goods 

and people. In the context of agriculture, this 

includes critical inputs for the cultivation of crops 

and the movement of produce to markets. 

Transportation infrastructure (roads specifically) 

remains an issue in Karakalpakstan, and 

development partners (most prominently the ADB) 

have targeted roads in their adaptive capacity 

efforts.  

While it is unclear to what extent climate change 

will damage transport infrastructure and hinder the 

adaptive capacity of the agriculture sector, the 

current poor quality of many roads does little to 

provide a boon to the sector. For example, ADB 

(2019) identified a 240 km stretch of road in 

Karakalpakstan that would connect the ongoing 

CAREC Corridor 2 Road Project to the Caspian 

Sea. ADB found the stretch of road to be 

unsatisfactory and in need of improvement, with 

some stretches of the road completely 

deteriorated. With major roads in a state of 

disrepair even without major damage from climate 

change, it would not be difficult to assess the 

adaptive capacity of the transportation sector to 

be low, hindering the ability to import and export 

agricultural products in the face of climate change 

and SDS impacts. Due to the condition of roads, 

the movement of people could also be hindered 

during extreme weather events, although this 

remains to be thoroughly examined. 

ACCESS TO TECHNOLOGY AND 

FINANCE 

Poor access to finance can undermine agricultural 

adaptive capacity by preventing investments that 

can increase resilience from taking place, such as 

the deployment of drip irrigation or the purchase 

of salt-resistant seeds. Similarly, low access to 

technology can prevent agriculturalists from 

making use of critical monitoring, communication 

and trade services that can provide information for 

long-term planning and short-term adjustments, 

and enable new streams of income. 

Karakalpakstan is largely dependent on 

development partners and development banks for 

much of the finance, technology and technical 

capacity development needed to increase its 

adaptive capacity. While a variety of government 

policies and development partner projects aim to 

enable pathways to technology deployment and 

access to financial resources, this has not yet 

achieved broad realization.  

In 2019, 70.4% of the population of Uzbekistan 

were connected to the internet, an increase from 

55.2% in 2018 and just 15.9% in 2010 (Figure 8) 

(World Bank 2019). This figure is below that of 

Kazakhstan in 2019 at 82%, but much higher than 

other regional neighbors, including Turkmenistan 

(21% in 2017), Tajikistan (22% in 2017), and 

Kyrgyzstan (51% in 2019) (World Bank n.d.).  

In addition, 47.7% of the population were covered 

by at least a 4G connection in 2019 (UNECE n.d.). 

Data on the same issues specific in Karakalpakstan 

are difficult to uncover due to a lack of data 

availability. In any case, ensuring strong internet 

access will be key to ensuring seamless access to 

global markets, communication and advanced 

technologies.  
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Figure 12. Proportion of the population using the internet in Uzbekistan, 1990-2019 (%). 

Data retrieved from World Bank (2019) 

HEALTH CARE 

The healthcare capacity of Karakalpakstan has 

been increasing in recent years in terms of the 

number of medical professionals available. 4,408 

doctors and 17,654 nurses were employed in 

2018, increasing to 4,576 doctors and 18,027 

nurses as of January 1st, 2020 (Turdimambetov, 

Oteuliev and Karimbaev 2021). Yet, healthcare 

could become increasingly strained as climate 

change and other risk factors continue to impact 

on the agriculture sector. The number of hospital 

beds available for patients in Uzbekistan has been 

declining steadily since 1990 (Figure 9). In a limited 

examination of two hospitals in Karakalpakstan in 

2014, hospital bed availability per 1,000 people 

was found to be between 0.059 and 0.1 (JICA 

2014). Further examination of data in 

Karakalpakstan will be needed to fully understand 

the adaptive capacity of the region. 

Figure 13. Number of hospital beds per 1,000 people in Uzbekistan, 1990-2014. 

Data retrieved from World Bank (n.d.) 

As noted previously, Karakalpakstan already 

experiences respiratory and intestinal infections at 

much higher rates than the national average, and 

climate change is likely to inflame the underlying 

causes. Moreover, the micronutrient deficiencies 

that might more frequently occur due to the 

increased occurrence of drought is likely to stretch 

healthcare services even further. The severity of 
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this impact will at least partially depend on the 

ability of the agriculture sector to mitigate climate 

change impacts. 

EDUCATION AND LABOR SKILLS 

Education and labor skills are both important for 

adaptive capacity and agricultural climate 

resilience as they allow agriculturalists to make 

better-informed decisions, engage in work more 

effectively, and take part in higher-value economic 

activities. Indeed, education can promote financial 

and technological literacy, which can improve 

access to finance and technology. 

According to the World Bank (2018), education in 

Karakalpakstan remains relatively poor in all 

aspects. Karakalpakstan has the highest proportion 

of out-of-school children and youths (7.5%), the 

second highest proportion of teachers without a 

higher education degree (71.3%).  

Karakalpakstan fell below the national average for 

the proportion of students enrolled in education 

for grades 1-4 (age 7-10) and grades 5-9 (age 11-

15). In rural areas, the enrollment rate in 

Karakalpakstan decreases significantly, with an 

estimated grade 1-9 enrollment rate of only 52% 

(World Bank 2018).  

Moreover, there is a lack of formal training to 

develop labor skills for those engaged in 

agriculture. According to research conducted in 

GGGI’s Risk Profile, only 2.25% and 2.33% of 
respondents reported receiving formal training for 

basic managerial skills and basic technical skills, 

respectively. The majority of skills are gained 

through family and peer learning.  

GENDER EQUALITY AND EQUAL 

OPPORTUNITIES 

Agricultural climate resilience requires additional 

hands in agriculture to maintain productivity. 

Where women face barriers to participating in 

agriculture, this can result in reduced adaptive 

capacity.  

Of all employed persons in Karakalpakstan in 

2018, 43.9% were female, which was in excess of 

the national average of 41.8%. Female 

employment in the agriculture, fisheries and 

forestry sector in Uzbekistan has decreased from 

294,900 people in 2010 to 146,500 people in 

2018. Meanwhile, the total number of employed 

people in agriculture, fisheries and forestry has 

increased from 3,118,100 people to 3,537,200 

people over the same period (State Statistics 

Committee 2019). Therefore, women occupy only 

4.14% of jobs in this sector in 2018, down from 

9.46% in 2010. 2013 data from the FAO (2019) 

suggests that female farmers are better 

represented in Karakalpakstan than in Uzbekistan 

as a whole, with the national average at 4.1% 

compared to Karakalpakstan’s 6.8%.  

Despite this, research undertaken in GGGI’s Risk 
Profile indicates that 40.56% of females surveyed 

were unemployed, compared to just 32% of their 

male counterparts. In addition, in the case of 

households being female-led, 70.93% of 

respondents reported earning less than the 

average monthly income of 1.8 million sums 

(around USD 169.7). The Risk Profile also indicates 

that work becomes an expectation of women in 

addition to their existing tasks (largely regarding 

household chores and childcare).  

As noted earlier in this report, women are most 

frequently tasked with fetching water in 

households without a centralized supply, which 

consumes a considerable amount of their time. 

Lack of social services, such as child care services, 

further prevents women from participating in 

work. 

In total, labor is not split evenly and – rather than 

the focus of women’s work being shifted – 

expectations of women are set to increase as a 

result of climate change. Female-led households 

typically have lower financial capacity, and there 

are several economic, social and cultural barriers to 

participating in agriculture.  
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CONSULTATION 
The CRGG methodology relies on stakeholder 

consultation. For this, GGGI conducted two 

workshops. The first workshop took place online in 

Tashkent on 7 April 2022. 31 participants 

registered to take part in the first workshop. The 

second workshop, on 12 April 2022, was held 

offline in Nukus, Karakalpakstan, with 47 

participants in attendance. Invited participants 

were representatives of development partner 

organizations, development banks, the 

government and NGOs.  

Priorities for Climate-Resilient Green 

Growth 

Following the methodology of the CRGG 

Assessment, the priorities of the workshop 

participants are outlined in this section. For 

exposure (Figure 10), participants highlighted 

changing water availability as the standout issue, 

followed by soil salinity. During the consultation, 

participants noted the importance of the effects of 

increasing temperatures and the occurrence of 

droughts, but found the change in water 

availability and soil salinity to be the most pressing 

issues. For sensitivity (Figure 11), participants 

highlighted water supply and sanitation, health, 

and fishing as the priority aspects. This result was 

unanimous throughout the workshop, and 

participants felt that electricity generation and 

transport were not particularly sensitive to climate 

change and SDS.  For adaptive capacity (Figure 

12), participants overwhelmingly selected access 

to water as the most pressing issue. Participants 

indicated healthcare and access to technology and 

finance to be similarly important to adaptive 

capacity, followed by education and labor skills. 

Poverty was highlighted during the consultation, 

but participants viewed other adaptive capacity 

aspects to be more foundational. The remaining 

adaptive capacity aspects received little attention. 
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Figure 14. Workshop participant priorities for aspects of exposure, by proportion of votes (%). 

Figure 15. Workshop participant priorities for aspects of sensitivity, by proportion of votes (%). 
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Figure 16. Workshop participant priorities for aspects of adaptive capacity, by proportion of votes (%). 

Table 11 displays the aggregated and ordered 

results of the priority aspects selected during the 

consultation process, which form the subjects of 

the final review of this assessment. For exposure, 

the following aspects were chosen for the final 

review: 1) changing water availability, and 2) soil 

salinity. For sensitivity, the following aspects were 

chosen for the final review: 1) water supply and 

sanitation, 2) health, and 3) fishing. Finally, for 

adaptive capacity, the following aspects were 

chosen for the final review: 1) access to water, 2) 

healthcare, and 3) access to technology and 

finance.   

Table 11. Ordered and aggregated priority aspects of workshop participants. 
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Interventions to Strengthen Climate-

Resilient Green Growth 

Participants highlighted a number of interventions 

to address exposure, sensitivity and adaptive 

capacity based on their own experiences and 

opinions. A summary of those responses can be 

found in Tables 12, 13 and 14. To begin with the 

selected aspect of exposure (Table 12), 

participants highlighted the need for additional 

measures to secure access to drinking water, as 

well as a re-analysis of where groundwater might 

be available. Fresh data collection and analysis was 

highlighted multiple times (see column “Additional” 
in Table 14), with participants highlighting that 

much of the available data was out of date. This 

was highlighted for data on water availability and 

health, in particular. In addition to the two water 

availability interventions, participants noted that 

salt-resistant crop types should be planted to resist 

both the salinity of the soil and of the water being 

used to irrigate them.

Table 12. Interventions highlighted by workshop participants to address the selected aspects of exposure. 

Water availability Soil salinity 

Secure access to drinking water Salt-resistant crops (2) 

Reanalysis of where groundwater is available 

Note: Numbers in parentheses indicate the number of times the intervention was highlighted. 

For the selected aspects of sensitivity (Table 13), 

participants highlighted the need for additional 

artesian wells and the renovation of water 

pipelines. In addition, participants highlighted 

technological approaches to improving water 

supply, such as deploying water-saving 

technologies for use during the summer period and 

rainwater collection technology.  

During discussions, it was noted that households 

sometimes have to rely on only 20 L of water per 

week delivered by water trucks, which stresses the 

need for additional interventions. In terms of 

health, participants noted that rural areas require 

improved healthcare services, which could be 

complimented by an increased roster of specialists. 

Moreover, and to return to the issue of water, it 

was noted that organisms (such as worms) 

commonly inhabit the water utilized for drinking, 

which leads to sickness. This was reiterated in 

discussions, with worm infestations of water 

sources highlighted as a particular problem. While 

no feedback on sanitation was provided on team 

worksheets, the combined feedback session 

provided some insights. In particular, the need for 

caution when engaging in additional infrastructural 

projects as a solution to sanitation issues was 

noted, as a new sewage system located in Muynak 

has been rendered inoperable when water is 

unavailable, which occurs frequently.  

For the selected issues of adaptive capacity (Table 

14), participants provided several key insights. To 

begin with access to water, participants reiterated 

a focus on groundwater access, noting that wells 

need to be made much deeper and that 

groundwater could be a solution in hard-to-reach 

areas of the Aral Sea region. During combined 

group feedback, it was reiterated that these wells 

must be much deeper, but also that water quality 

could be increased by upgrading the existing 

manual groundwater pumps and filters. In addition, 

groups noted that the quality of groundwater 

sources is linked with soil salinity, drainage and the 

disposal of wastewater. As such, these three things 

need to be carefully managed to ensure that 

groundwater sources are not contaminated, 

particularly as a result of salt leaching. The 

dumping of wastewater into the Amu Darya by the 

manufacturing sector was also noted as a water 

quality issue. 
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Table 13. Interventions highlighted by workshop participants to address the selected aspects of sensitivity. 

Water supply and sanitation Health 

Pipeline renovation (2) Improvement of health services in rural areas 

More artesian wells (2) Additional specialists required 

Water-saving technology for use in summer Methods to remove organisms from usable water 

Rain condensation 

Note: No interventions regarding fishing were highlighted.  

Numbers in parentheses indicate the number of times the intervention was highlighted. 

For access to technology and finance, monitoring 

technology was highlighted as an intervention that 

could bolster adaptive capacity. In discussions, 

teams noted that access to monitoring 

technologies would be critical in forecasting 

climatic conditions and adapting to them in time. 

They also acknowledged that experts and 

specialists in these technologies and approaches 

should be invited to train local operators. 

Education for access to technology was noted 

frequently. Participants noted that low-cost bank 

loans were more difficult to attain and would be 

useful for driving adaptive capacity, but also that 

more foundational steps, such as securing land 

tenure, would facilitate easier access to funding as 

a whole. Further government and international 

investments were also identified as being key to 

increase adaptive capacity.  

Finally, in terms of additional interventions, 

participants noted that fresh data collection 

needed to be undertaken, as well as an analysis of 

the needs of those most vulnerable. 

During group feedback, it was the water issue that 

was highlighted most prominently as being in need 

of solutions, with the lack of water and its poor 

quality identified as sitting at the crossroads of 

better agriculture, health and sanitation. It was also 

identified as being key to greater success in 

business and entrepreneurship, with participants 

outlining how the lack of available water resources 

resulted in difficulties creating business 

partnerships. In addition, it was noted that an 

increase in available water sources could increase 

people's quality of life overall, such as by 

facilitating the creation of green spaces in urban 

areas. The creation of additional agricultural lands 

and green jobs were also noted to be potential 

beneficial interventions. Finally, it was noted that 

more household-level and household-driven 

interventions have the potential to bolster 

adaptive capacity, such as through information-

sharing schemes. 

Table 14. Interventions highlighted by workshop participants to address the selected aspects of adaptive 
capacity, as well as any additional interventions. 

Access to water Access to technology and finance Additional 

Deeper wells (2) Low-cost bank loans New data collection (3) 

Accessing groundwater in 

remote locations 
Data-based monitoring 

Analyzing the needs of the more 

vulnerable (2) 

Secure land tenure to facilitate access 

to finance 
Creation of new agricultural lands 

Utilization of GIS technology Creation of green jobs 

Implementation of innovative 

technologies 

Further government and international 

investments 

Note: No interventions regarding healthcare were highlighted. 

Numbers in parentheses indicate the number of times the intervention was highlighted. 
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FINAL ANALYSIS 
Following the CRGG methodology, this section 

presents a final analysis accompanied by 

recommendations aiming to define what climate-

resilient green growth means in Karakalpakstan. 

For that purpose, it determines relevant elements 

of climate resilience and suggests interventions to 

strengthen climate resilience for each of those 

elements. The identified priorities – as outlined in 

the consultation section – serve as a starting point 

for the final analysis; but it is not limited to them. 

Where necessary, this final analysis also considers 

aspects that are closely related to the priorities 

suggested during the consultation or identified as 

part of the preliminary assessment. Of the priority 

areas highlighted by stakeholders, ‘Changing water 
availability’, ‘Water supply and sanitation’, and 
‘Access to water’ were combined to form ‘Water’. 
‘Health’ and ‘Healthcare’ were combined to form 
‘Health and healthcare’. Therefore, the final 
analysis examines:  

• Water

• Soil salinity

• Health and healthcare

• Fishing

• Access to finance and technology

This final analysis also takes into account the 

Resolution of Cabinet of Ministers No. 41 (January 

25th, 2022) “On additional measures to transform 
the Aral Sea region into a zone of environmental 

innovations and technologies”, and the ‘Integrated 
Road Map’ that includes interventions for the 
integrated development in the Aral Sea region. In 

addition, relevant legislation identified in GGGI’s 
“Agriculture Sector in Uzbekistan and Karakalpakstan: 
Legal & Political Framework Review” have been 

considered in order to ensure that suggested 

interventions for strengthening climate resilience 

are couched within the national context and are 

aligned with national plans. In this way, the final 

analysis seeks to highlight which measures and 

interventions represent opportunities to reduce 

vulnerability. 

This final analysis is based on four principal sources 

of information. First, it draws on existing empirical 

research, case studies and estimates from within 

Uzbekistan and Karakalpakstan, and relevant 

examples from other countries. Second, it 

considers existing policies, strategies, plans, 

regulations, goals and initiatives identified in 

multiple documents, as well as relevant analyses 

that they contain. Third, it considers ongoing 

development partner projects, as outlined in the 
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adaptive capacity section and in Appendices B to 

D. Finally, it has integrated the experience of 

technical experts within GGGI and feedback from 

experts in Uzbekistan and Karakalpakstan during 

stakeholder consultations, including 

representatives from government departments, 

the private sector, academia, and development 

partners. 

Water 

The availability of, access to, and supply of water 

as well as its use for sanitation are interconnected 

issues spanning across the three sub-components 

of vulnerability (exposure, sensitivity, and adaptive 

capacity). Water is critical to society, businesses 

and development in all regions of Uzbekistan, and 

is key hurdle in Karakalpakstan. Water sits at the 

crossroads of many of the issues faced by 

Karakalpakstan, which was keenly noted by 

participants in the consultation. Solutions and 

interventions must be identified to allow for the 

maintenance and improvement of agricultural land 

and productivity, whilst simultaneously ensuring 

that water resources maintain ‘good’ quality and 
are available for drinking and sanitation purposes.  

In total, four interventions are identified to 

increase the resilience of agriculture to water 

issues, based on the aforementioned principal 

sources of information:  

1) Train local professionals and experts to utilize 

forecasting and early warning technology, and 

deploy the technology itself;  

2) Upgrade and renovate the water supply 

network, particularly at farm-level, to reduce water 

losses;  

3) Update assessments of the usability of existing 

water sources and access to additional water 

sources by collecting data and conducting 

monitoring; and  

4) Improve the management of irrigation systems, 

agricultural runoff, and wastewater, and expand 

the water collector system. 

RECOMMENDED INTERVENTION ONE 

As noted throughout the CRGG Assessment, 

water availability in Uzbekistan and Karakalpakstan 

is set to change in the coming decades, resulting 

from the impacts of climate change. Water 

resources will become scarcer and conventional 

patterns of precipitation and glacial melt are set to 

shift. Simultaneously, demand for water is set to 

increase, which will place greater strain on 

available water resources. In terms of the direct 

impact on agriculture, the ability to grow crops and 

the yields of these crops will become constrained, 

the ability to utilize water for necessary salt 

leaching activities will be diminished and, as noted 

by participants in the consultation, there is 

potential for business partnerships to be disrupted 

by a lack of water. 

The ability to forecast the availability of water 

resources, both in terms of quantity and timing, is 

one method that can help those involved in 

agriculture to increase climate resilience by 

allowing them to use this information for planning. 

Workshop participants confirmed this, highlighting 

both the need for training from experts on, and 

access to, technologies such as GIS and data-based 

monitoring systems, which can allow 

agriculturalists to forecast and understand future 

climate and weather conditions.  

The ‘Integrated Road Map’ highlights this need as 
well. In the road map, direction no. 1.1.1 on 

sustainable water management, and 1.1.6 on the 

development of an environmental and climate 

monitoring system, indicate that training centers 

for water management professionals should be 

established, and monitoring, modeling and 

forecasting systems should be deployed. It also 

notes that a strengthened institutional and legal 

framework aimed at enabling integrated water 

resources management (IWRM) is required. 

Referring to GGGI’s “Agriculture Sector in 
Uzbekistan and Karakalpakstan: Legal & Political 

Framework Review” (2022a), the most relevant 

regulatory and planning foundations for this can be 

found in the “Concept for the Development of the 
Water Sector of the Republic of Uzbekistan for 2020-

2030” and in Resolution of the President no. 4486, 

which note the expected change in water 

availability and plan for the introduction of better 

water management, monitoring and education.  

This intervention is also reflected in development 

partner projects, as noted in Appendix B and C. For 
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example, the joint UNDP-GCF project “Enhancing 

Multi-Hazard Early Warning System to Increase 

Resilience of Uzbekistan Communities to Climate 

Change Induced Hazards” notes this issue 
precisely, highlighting that agriculturalists needs to 

be able to forecast and respond to the changing 

water availability and associated natural hazards 

(GCF 2021).  

Recommended intervention one therefore 

identifies the need for this technology to be 

applied in Karakalpakstan and for local 

professionals and experts to be trained to use it.  

RECOMMENDED INTERVENTION TWO 

Agriculture remains the primary water user in the 

region, and its losses from leakage and evaporation 

are almost four times as large as the water usage 

of other major water-using sectors (Appendix E). 

Such high quantities of water usage and loss 

reduce available water resources for other uses – 

such as sanitation systems and drinking, with 

obvious related health consequences - in an 

already arid region, whose riparian position along 

the Amu Darya is unfavorable.  

World Bank (2014) identified the unsatisfactory 

condition of the irrigation network as the major 

source of water losses. Updated estimates by 

Kurbanbaev et al. (2021) substantiate this, noting 

that the excessive length, poor construction and 

lack of maintenance of on-farm irrigation make 

these systems particularly susceptible to water 

losses. Water efficient irrigation systems are often 

suggested as a possible method to reduce water 

usage and increase the efficiency of use. Shirokova 

(2012) concurs, emphasizing that the critical issue 

regarding the rational use of water resources in 

Uzbekistan as a whole falls to efficient irrigation 

and the use of water in fields.  

Workshop participants also noted issues with the 

supply network, albeit not limited only to 

agriculture, and highlighted the need for the 

renovation of pipelines, in particular. These 

concerns are reflected by the ‘Integrated Road 
Map’ in direction 1.1.1, which notes the need to 

improve the efficiency of water networks and 

reduce losses. Such improvements find their 

regulatory basis in Decree of the President no. 

4919, Resolution of the President no. 1958, 2731, 

4486, and 4912, and Resolution of the Cabinet of 

Ministers no. 95.  

According to a report by Osmanova, Tulyakova 

and Sulaimanova (n.d.), the now-separated 

Ministry of Agriculture and Water Management 

previously estimated that drip irrigation could 

reduce the amount of water required for cotton 

cultivation and horticulture by up to 65% and 54%, 

while also increasing yields. The renovation of 

water supply networks and introduction of drip 

irrigation is also reflected in development partner 

projects, as in Appendix B and C.  For example, the 

World Bank-funded “South Karakalpakstan Water 
Resources Management Improvement” project, 
and the ADB-funded “Climate Adaptive Water 
Resources Management in the Aral Sea Basin 

Sector Project”, both identified the need to 

upgrade the water supply network – in particular 

the agricultural irrigation systems (World Bank 

2014) (ADB 2019).  

Recommended intervention two therefore 

identifies the need for a renovation of the water 

supply system in Karakalpakstan to reduce losses 

to evaporation and leakage, particularly at the 

farm-level. 

RECOMMENDED INTERVENTION THREE 

Where water cannot be supplied to households, 

either due to poor infrastructure or insufficient 

supply from already accessed water sources, 

individuals can become forced to fetch water, 

which limits their ability to participate in work. As 

noted in the adaptive capacity section, farmers 

also suffer from availability and supply issues, with 

a majority of respondents to the Risk Profile survey 

perceiving the availability of water to be limited 

and with the nearest water access point being 

located more than 1 km from their land.   

Access to alternative water sources, whether for 

agricultural, household, or industrial use, presents 

an opportunity to lessen the burden on already 

strained water sources, such as the Amu Darya. 

Increasing availability of water by using water 

collectors to store water flowing in the Amu Darya 

is already relatively common; however, these 

collectors rely on the Amu Darya and other rivers, 

and their drainage basins, all of which are subject 
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to substantial disruption going forward as a result 

of the impacts of climate change. 

Workshop participants noted that additional 

access to water could be achieved by deploying 

rainwater collection technology. They also noted 

that this could be done by digging deeper wells to 

access groundwater sources. However, 

participants also cited the need to collect fresh 

information on water sources. Uncovering recent 

data on water resource quality and availability was 

a challenge in the drafting of this CRGG 

Assessment, owing to a lack of available specific 

information. Further use of groundwater and for 

what purposes it might be utilized cannot be 

properly understood at this time, with a decade or 

more of groundwater extraction having taken 

place since salinity figures were collected. 

Therefore, it is apparent that additional 

information needs to be gathered on the status of 

groundwater sources and that monitoring needs to 

take place to inform future decision-making.  

This need is reflected in ‘Integrated Road Map’ 
direction 1.1.1, and proposed activity/project 

1.1.19, which note the need to investigate the 

status of groundwater sources and conduct 

monitoring. Based on previous estimates and 

experiences of those currently using groundwater, 

salinity remains an issue and must be tackled in 

order to expand the potential use cases for 

groundwater.  

Recommended intervention three therefore 

identifies the need to conduct data collection 

activities on the location, quantity and quality of 

water sources, including groundwater, and to 

conduct monitoring on them. 

RECOMMENDED INTERVENTION FOUR 

Various water sources relied upon for irrigation, 

drinking, and other uses are of low quality, owing 

to salinization and contamination from agricultural 

pesticides and fertilizers, and wastewater more 

generally. Health can be impacted by this situation 

due the reduction in quality of an already limited 

supply of available water. Workshop participants 

identified this issue, and noted the need to protect 

water sources, including groundwater and the 

Amu Darya, from the impacts of improper 

management of water used for salt leaching and 

dumping by industry.  

The proper management of this water and the 

prevention of dumping would not only present 

benefits to society in terms of cleaner water for 

agriculture and drinking, but also ecological 

benefits for local organisms and habitats. The need 

to do so is acknowledged directly in Law no. 387-

XII and Resolution of the Cabinet of Ministers no. 

1004, although any piece of legislation noting the 

need for the proper management of water 

resources, particularly within the context of 

irrigation and salt leaching, and the development 

of drainage and collector systems, could be 

considered to address this issue as well.  

This legislation is reflected in the ‘Integrated Road 
Map’ direction: 1.1.1, which notes the need for the 

application of biotechnologies to improve water 

quality; 1.1.2 on sustainable land management, 

which notes the need to improve soil water 

retention and promote the use of non-

environmentally harmful fertilizers; and 1.3.1 on 

residential settlement development, which notes 

the need to improve small-settlement sanitation 

systems, and wastewater treatment and disposal.  

Recommended intervention four therefore 

identifies the need to properly manage water used 

for irrigation and salt leaching, which can include 

the expansion of the water collector system, and 

ensure proper wastewater treatment and disposal 

to prevent negative impacts on the quality of water 

sources.  

Soil Salinity 

Soil salinity has remained a critical issue in 

Karakalpakstan for some time. The issue is 

threefold: First, the shrinking of the Aral Sea has 

led local soil conditions to become increasingly 

saline (Saukhanov 2021). Second, the drying of the 

Aral Sea lakebed has led to SDS, with salt and dust 

settling on agricultural land and increasing the 

salinity of the soil. Third, to remove some of the 

excess salt from the soil, salt leaching processes 

have taken place, but such processes are often 

conducted using salinized water, leading to a 

vicious cycle of salinization. The result is the 

degradation of the soil itself and potential 
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decreases in agricultural yields, land degradation, 

damage to biodiversity and negative human health 

impacts.  

A combination of approaches need to be adopted 

to tackle soil salinity, many of which are already in 

action and needs to be continued and expanded 

upon. The CRGG Assessment suggests four 

interventions to increase the resilience of 

agriculture to soil salinity:  

1) Utilize trees as wind breaks to protect soils 

against further salinization from salt and dust 

storms (SDS);  

2) Update assessments of the usability of existing 

water sources and access to additional water 

sources by collecting data and conducting 

monitoring;  

3) Implement water-efficient irrigation techniques, 

improve drainage and adopt appropriate crop 

rotation to address soil and hydrogeological issues; 

and 

4) Identify and promote the utilization of crop 

types and varieties that are adapted to saline soil 

conditions. 

RECOMMENDED INTERVENTION ONE 

In terms of agriculture, Benli et al. (2016) estimated 

that soil salinization had led to a 33% reduction in 

cotton yields and a 25% reduction in winter wheat 

yields. As the impacts of climate change become 

more apparent and SDS continue, soil salinization 

is expected to increase. This concern has been 

reflected in the ‘Integrated Road Map’. Direction 

1.1.2, which highlights the need for further 

research on the issue and the deployment of 

techniques to control salinity.  

Ongoing projects to combat soil salinization 

include the use of trees for windbreaks, which 

shield the land against salt and dust particles being 

blown from the Aral Sea lakebed, efforts aimed at 

securing the soil in the Aral Sea by planting 

vegetation, and the reclaiming of salinized lands for 

productive use. Trees as windbreaks present 

several benefits to agriculture in addition to 

reducing salt and dust deposition. They also 

prevent strong regional winds from blowing off the 

fertile topsoil by reducing wind velocity by 

between 50% and 80%, increasing air humidity by 

between 1% and 13%, and reducing air and soil 

temperature by between 1.5 -2°C and 3-3°C, 

respectively (Worbes, et al. 2006). 

GGGI’s Green Recovery Investment Analysis 
(GRIA) makes note of this, and highlights trees as 

windbreaks to be an appropriate and valuable 

investment for agriculture climate resilience and 

green growth in Karakalpakstan (Robalino, et al. 

2022).  

Recommended intervention one therefore 

identifies trees as windbreaks as a key approach to 

protect agricultural soils against salinization from 

SDS while also providing additional benefits in 

terms of agricultural conditions. 

RECOMMENDED INTERVENTION TWO 

As previously noted, much of the water used for 

irrigation and salt leaching is, itself, salinized, which 

further aggravates soil salinity. Precise figures on 

the salinity of the water used and the quantity are 

not available. While Saukhanov (2021) notes that 

the share of saline irrigated lands in Karakalpakstan 

has been decreasing since 1991, estimates differ 

substantially. Jiang et al. (2019) estimated that the 

salinity of soil in Karakalpakstan increased from 

2000-2015, and others still suggest that 77-95% 

of the land is salinized to some extent, with a 

substantial proportion subject to medium to high 

salinity (Dustnazarova, et al. 2021) (EPRS 2018) 

(Abdullaev, Utambetov and Abillaev 2020) (Benli, 

et al. 2016). 

Both salt leaching and irrigation are necessary 

practices for agriculturalists in Karakalpakstan. In 

GGGI’s Risk Profile, discussions with focus groups 
revealed that little mind is paid to the quality of 

water used due to a lack of alternatives. Yet, it is 

clear that, in order to tackle the soil salinity issue, 

at least in part, water of a lower salinity must be 

used. However, as mentioned in the previous sub-

section, data on water quality, particularly 

groundwater, is sparse. Up-to-date data needs to 

be collected in order to understand the quality of 

available water and to expand decision-making 

options when selecting water to be used for 

different purposes. 
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Recommended intervention two therefore 

identifies the need to conduct data collection 

activities on the location, quantity and quality of 

water sources, including groundwater, and to 

conduct monitoring of them. 

RECOMMENDED INTERVENTION THREE 

Shirokova (2012) advocate for the utilization of 

drip irrigation to combat waterlogging and 

salinization, and JICA (2011) highlighted the ability 

of improved drainage systems and land leveling to 

mitigate soil salinization and to allow for more 

effective salt leaching. Meanwhile, Tureev (2020) 

notes that crop rotation techniques can be 

effective in combating soil salinity by allowing 

microorganisms to utilize the residue of crops such 

as maize and sorghum to create a naturally 

occurring, biological salt resistance for crops.  

Osmanova, Tulyakova and Sulaimanova (n.d.), 

focusing on water-saving, note that a 

diversification of cultivated crop types to include 

less water-intensive crops has the potential to be 

a more economical solution to drip irrigation where 

costs are prohibitive. A diversification of cultivated 

crops has the potential to help address soil salinity. 

In particular, a continued transition away from 

crops such as cotton, as supported from 2016-

2020 by Decree of the President no. 2460,  

towards less water-intensive and higher value 

crops types represent an immediate solution. 

Cotton is often irrigated via flood irrigation, and a 

continued presence of standing water has the 

ability to draw salt up through the soil towards the 

surface. Therefore, despite cotton being 

commonly regarded to be a salt-resistant crop, its 

cultivation can also exacerbate soil salinity.  

Such a diversification will need to be supported by 

the development of the necessary value chains, 

such as in horticulture and vegetable cultivation. 

The need for better integrated and developed 

value chains to support such a transition are noted 

in government targets under Decree of the 

President no. 2520, Resolution of the President 

no. 5202, Resolution of the Cabinet of Ministers 

no. 481, and several GGGI Uzbekistan Insight 

Briefs on value chains in Karakalpakstan, including 

those for: tomato and cucumber (GGGI 2022b), 

apple, apricot & pear (GGGI 2022c), and melon and 

water melon (GGGI 2022d). 

Recommended intervention three therefore 

identifies the need to implement efficient irrigation 

methods, such as drip irrigation, which can reduce 

waterlogging and soil salinity. It also highlights that 

improved drainage on farms and appropriate crop 

rotation and diversification can be helpful.  

RECOMMENDED INTERVENTION FOUR 

Another approach to dealing with soil salinity is the 

planting and cultivation of crop types able to 

withstand soil salinity and maintain yields. During 

the stakeholder consultation, participants noted 

that crop types resistant to saline soils would likely 

be required in order to protect the agriculture 

sector and local livelihoods, and to maintain 

productivity. 

Erkabayenva and Ismailovna (2022) recently 

conducted experiments to determine the salt 

resistance of tomato varieties, finding the 

Volgogradsky 5/95, TMK-22, Rio Grande and 

Novichok varieties to be resistant to low salinity, 

as well as Solerosso F1, Tristar F1 and Sultan F1 

hybrid varieties. As noted in recommended 

intervention three, crop diversification can be a 

partial solution to soil salinity, and there are short- 

and long-term synergies that can be made when 

diversifying using salt-resistant crop types (i.e. 

utilizing salt-resistant crops in the short-term in 

soils where desalinization is feasible, and over the 

long-term where it is not).  

Recommended intervention four therefore 

identifies the need to identify and utilize crop 

types tailored to withstand salinity of local soils. 

This would likely need to be accompanied by a 

study of local soils to identify varying intensities of 

salinization for maximum impact. 

Health and Healthcare 

Workshop participants placed an emphasis on the 

importance of the health and healthcare in relation 

to agriculture, water resources, SDS, and the 

impacts of climate change. The issue of health has 

been referred to already in the reasoning for 

suggested interventions for water and soil salinity. 

The CRGG Assessment puts forward three 
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recommended interventions and two supported 

actions to increase the climate resilience of health 

and healthcare in Karakalpakstan in a way that is 

related to agriculture:  

1) Upgrade and renovate the water supply

network, particularly at farm-level, to reduce water

losses;

2) Update assessments of the usability of existing

water sources and access to additional water

sources by collecting data and conducting

monitoring; and

3) Improve the management of irrigation systems,

agricultural runoff, and wastewater, and expand

the water collector system.

RECOMMENDED INTERVENTION ONE 

Increasing temperatures and changing water 

availability due to climate change could not only 

intensify SDS, but could also increase the number 

of droughts, which have previously had 

catastrophic impacts on annual agricultural output, 

and which contributed to micronutrient 

deficiencies in the population as a result (WHO, 

n.d.). Maximizing the utility of available supply is

therefore critical, particularly when droughts

occur. When water losses occur, less water is

available in total, whether for irrigation or to

contribute to sanitation system functions.

Effective sanitation is a key factor in maintaining 

the health of the population. In 2019, 10.7 % of 

households in Karakalpakstan were connected to a 

sewerage system, and the government has 

detailed plans for significant expansions 

(Kommunkhizmat 2019). Large variations in 

connectivity occur in both urban and rural regions; 

up 40.5 % of urban households and up to 7.8 % of 

rural households are connected to sewerage 

systems (Kommunkhizmat 2019). 

Government legislation reflects the need for 

further sanitation, with Resolution of the President 

no. 2731 noting the need to improve water supply 

and sanitation systems (GGGI 2022a). It has also 

been the target of a number of development 

partner projects. For example, in April 2022, the 

UNDP/UNFPA/FAO joint project “Unleashing 
young people’s and vulnerable citizens’ creativity and 

innovation” reported on carrying out work on 

sewage systems and water supply networks in 

Karakalpakstan as part of efforts aimed at 

decreasing the spread of infections (United 

Nations Uzbekistan 2022). Similarly, the joint 

UNICEF/UNDP/UNFPA/WHO project “Investing 
in a resilient future of Karakalpakstan by improving 

health, nutrition, water, sanitation, hygiene and 

wellbeing of adolescents and by harnessing the talents 

of youth during and after COVID-19” targets the 

improvement of water, sanitation and hygiene 

infrastructure in 20 medical facilities in 

Karakalpakstan (UN MPTF n.d.).  

However, an unreliable water supply, which is a 

potential outcome of climate change, has the 

potential to disable such systems, leading to an 

easier spread of diseases. This was highlighted 

during the consultation, with participants noting 

that some sewers were failing to operate properly 

due to a lack of water to service them. World Bank 

(2020) notes the unreliability of water supply, the 

high sensitivity of the sanitation and sewer system 

to the effects of climate change, and the large 

economic benefits that can be derived from a 

functioning sewer system in terms of pollution 

reduction (World Bank 2020). 

Recommended intervention one therefore 

considers the clear need for additional sanitation 

services, exemplified by broad development 

partner attention, and the need to support these 

sanitation services in operation by ensuring greater 

water availability. As a result, it identifies the water 

losses that could be avoided by upgrading the 

water supply network, particularly at farm-level, to 

support sanitation services. 

RECOMMENDED INTERVENTION TWO 

As noted in previous subsection, understanding 

the quality of existing water resources and 

uncovering new potential water resources is 

important to understand the application potential 

and to increase management capacity. 

Consumption of salinized or polluted water can 

lead to a variety of health issues, including 

gastrointestinal diseases. Moreover, where supply 

is insufficient, people are forced to collect water 

for themselves. This can include river and surface 

water, which can become salinized and polluted 
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due to agricultural and industrial wastewater. As 

noted by World Bank (2020), wastewater facilities 

are of poor condition and can pollute surface 

water. Areas that lack sewers can pollute 

groundwater sources. As previously noted, there is 

a lack of data available relating to water source 

quality, including salinity, which is needed to make 

suggestions and interventions more precise.  

Recommended intervention two therefore 

identifies the need to conduct data collection 

activities on the location, quantity and quality of 

water sources, including groundwater, and to 

conduct monitoring on them. 

RECOMMENDED INTERVENTION THREE 

Related to recommended intervention two, high 

quality water is a key component of health, 

particularly for drinking and sanitation. Consulted 

stakeholders identified this link, noting the need to 

access clean water. To avoid repetition, please 

refer to recommended intervention four of the 

water subsection for greater depth of explanation.  

In 2019, 54.4 % of households in Karakalpakstan 

had access to a centralized water supply, and this 

number fell to 25.1 % when considering only rural 

households (Kommunkhizmat 2019). As a result, a 

significant proportion of households must retrieve 

water from elsewhere. As noted previously, runoff 

of water used for agricultural purposes and 

wastewater are major polluters of water resources. 

When this water is consumed, there is a greater 

risk of sickness, which can both decrease the 

capabilities of the population and increase the 

need for healthcare services. It is therefore 

intuitive that preventing polluted agricultural 

wastewater from reaching water sources can 

reduce water quality degradation.  

Recommended intervention three therefore 

identifies the need to properly manage water used 

for irrigation and salt leaching, which can include 

the expansion of the water collector system, and 

ensure proper wastewater treatment and disposal 

to prevent negative impacts on the quality of water 

sources. 

 

 

ADDITIONAL SUPPORTED ACTIONS 

In addition to the three interventions suggested, 

two further actions are supported by the findings 

of this assessment. However, these supported 

actions are not crosscutting interventions and 

therefore escape the desired level of focus of this 

final analysis. 

SUPPORTED ACTION ONE 

An understanding of health and sanitation issues 

and techniques underpins relevant action at 

individual, household and community level. 

Participants of the consultation highlighted the 

need for the youth to be educated regarding 

health issues, as has the government, with 

‘Integrated Road Map’ direction 1.3.2 on 
healthcare highlighting the need to educate the 

youth regarding health and healthy lifestyles. 

Development partners have also been engaged 

with education and training. For example, in April 

2022, the UNDP/UNFPA/FAO joint project 

“Unleashing young people’s and vulnerable citizens’ 
creativity and innovation” reported on providing 

sanitation and hygiene education to students and 

residents in Karakalpakstan (United Nations 

Uzbekistan 2022). Further training programs on 

health and sanitation can enable good practices 

and increase climate resilience.  

SUPPPORTED ACTION TWO 

SDS originating from the Aral Sea lakebed not only 

has the potential to impact human health via the 

inhalation and consumption of salt, sand, and dust 

- leading to respiratory and gastrointestinal 

complications - but can cause further health 

impacts by reducing crop yields and contributing 

to nutrient deficiencies. As noted earlier in this 

report, Karakalpakstan suffers from greater 

instances of these illnesses than elsewhere in 

Uzbekistan.  

As a result, both, consultation stakeholders and the 

government noted the need to increase the 

number of healthcare professionals in the region 

so as to improve the quality of healthcare 

provided, particularly in the most isolated regions 

of Karakalpakstan. In government legislation, this 

need is explicitly recognized in ‘Integrated Road 
Map’ direction 1.3.2 on healthcare, which 
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highlights the need to create the necessary 

conditions to attract healthcare professionals to 

remote regions. Development partners have also 

engaged in several projects to ensure that quality 

healthcare is available in the Aral Sea region (e.g. 

UNDP-UNFPA joint project “Building the Resilience 

of Local Communities Against Health, Environmental 

and Economic Insecurities Caused by Environmental 

Destruction in the Aral Sea Region”).  

While addressing the impacts of SDS and climate 

change on health by increasing the availability of 

quality healthcare is important, it must also be 

affordable. To recall, a study of Karauzyak district 

in Karakalpakstan in 2015 revealed that 67% of 

surveyed households face monthly food insecurity, 

and 24% cut spending on healthcare to be able to 

afford food (Rudenko and Dosov 2015) (See 

Figure 17). With limited financial resources for 

many households in the region, unaffordable 

healthcare could reduce the use of healthcare 

services greatly, thereby increasing the sensitivity 

of households to the impact of climate change. 

Despite this acknowledgement, this report is not 

equipped to make specific recommendations as to 

how an affordable, quality healthcare system 

should be made available in remote regions and 

how healthcare specialists should be attracted.   

Figure 17. Household food insecurity in Karauzyak, Karakalpakstan (2015) (n=100). 

Graph created by authors, data retrieved from Rudenko and Dosov (2015). 

 

Fishing 

Fishing has been a major loss following the 

shrinking of the Aral Sea and its salinization, yet it 

was the only selected priority area not to receive 

any recommendations for interventions from 

participants. Catch from fisheries in 

Karakalpakstan (Figure 14) and the volume of 

fishery products in Uzbekistan (Figure 15) 

increased greatly from 2015 to 2018. Yet, success 

over the previous years does not presuppose 

resilience to the aforementioned threats. 

Further up-to-date information to that already 

presented is difficult to come by, whether for 

fisheries or aquaculture. This has limited this final 

analysis of fishing. Yet, two recommendations can 

be made, one of which builds upon previous 

recommended interventions, and one of which can 

make use of somewhat deteriorated water quality 

due to some agricultural processes:  

1) Improve the management of irrigation systems, 

agricultural runoff, and wastewater, and expand 

the water collector system; and 

2) Pivot fisheries toward aquaculture systems that 

are able to thrive in saline water, such as Artemia, 

depending on the outcome of ongoing 

demonstration farms. 

RECOMMENDED INTERVENTION ONE 

As noted earlier in this report, fish populations 

residing in terminal water bodies such as lakes or 

in areas utilized for fishing, are particularly 

sensitive to a buildup of agrochemicals, salts, and 

other pollutants (Petr 1995). This can occur as a 

result of the mismanagement of contaminated 
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water used for salt leaching and irrigation as well 

as the mismanaged disposal of wastewater. (UNEP, 

GRID Ardenal and Zoi Environement Network, 

Environment and Security in the Amu Darya Basin 

2011).  

This can extend to fisheries in riverine 

environments, as a result of dumping by industrial 

polluters, agricultural runoff returning to the Amu 

Darya and other rivers when not captured by 

collector systems, and other upstream influences 

outside of the control of Karakalpakstan. With  

climate change set to increase water demand, 

decrease water resources and increase soil salinity, 

the impact of contaminated water returning to 

water sources could become compounded in the 

coming decades.  

Recommended intervention one therefore 

identifies the need to improve the quality of water 

sources by properly managing water used for 

irrigation and salt leaching, and properly treating 

and disposing of wastewater, which could include 

the expansion of the collector system. 

Figure 18. Fish catch from fisheries in Karakalpakstan 2015-2018 (tonnes). 

Graph created by authors, data retrieved from State Statistics Committee (2019). 

RECOMMENDED INTERVENTION TWO 

The government is cognizant of the 

aforementioned issues, with the protection and 

rational use of fisheries highlighted in priority four 

of the “Agricultural Development Strategy for the 
Republic of Uzbekistan for 2020-2030” (GGGI 

2022a). Moreover, in the ‘Integrated Road Map’, 
direction 1.2.3 on agricultural development 

highlights the need to develop fisheries and 

aquaculture in the Aral Sea region, while ensuring 

the rational use of natural resources as well as 

developing the value chain. GIZ (2021) note that 

aquaculture synergies exist, with brine shrimp, 

otherwise known as Artemia, well-suited to the 

saline conditions of some waterbodies within 

Karakalpakstan, and three demonstration farms 

will be introduced in 2022. If these demonstration 

farms prove viable, then areas in which better 

management of salinized water leaving agricultural 

lands is not possible might find success by utilizing 

salinized water sources to harbor Artemia 

populations.  

Recommended intervention two therefore 

suggests that, contingent upon the success of 

ongoing demonstrations in Karakalpakstan, 

Artemia aquaculture could support long-term 

climate resilience by making use of salinized water 

sources.
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Figure 19. Volume of fishery products in Uzbekistan 2015-2018 (billion UZS). 

 
Graph created by authors, data retrieved from State Statistics Committee (2019). 

Access to Finance and Technology 

Access to finance and technology is critical not 

only for improving the ability of the agriculture 

sector to deploy innovative approaches for 

responding to climate change and related risks, but 

also in securing societal gains and an expansion of 

adaptive capacity more generally.  

Access to finance and technology underpins many 

of the most important recommended interventions 

thus far presented. For example, the need to 

conduct monitoring on water resources or the 

installation of early warning systems can greatly 

improve adaptive capacity; however, the 

technology needs to be made available and its 

accessibility needs to be enhanced by offering 

feasible financing options to potential users. 

Foundational to even this is the required 

knowledge to identify useful technologies, 

understand how to use them properly and 

understand how to identify, select and plan to 

engage with financing. Thus, the CRGG 

Assessment puts forward three recommended 

interventions to increase the climate resilience of 

agriculture in Karakalpakstan by addressing the 

foundations of access to finance and technology: 

1) Increase access to training and education in 

Information Technologies; 

2) Increase access to training and education on 

financial literacy, and introduce systems that 

enable access to finance for economically/socially 

disadvantaged populations; and 

3) Continue strengthening of land tenure and 

property rights as a foundational step toward 

easier access to finance. 

RECOMMENDED INTERVENTION ONE 

According to The Economist Intelligence Unit’s 
‘Inclusive Internet Index’ (2022), Uzbekistan ranks 

62nd of 100 countries in terms of literacy, and 85th 

in terms of support for digital literacy. In 2019, 

70.4% of the population of Uzbekistan were 

connected to the internet (World Bank 2019) and 

47.7% of the population were covered by at least 

a 4G connection (UNECE n.d.). Official figures are 

unavailable for Karakalpakstan, making the 

situation difficult to diagnose; however, it has been 

noted that there exists a great digital divide, with 

internet penetration decreasing significantly 

outside of the Uzbek capital of Tashkent 

(FreedomHouse 2020). Overall, this means that 

there have been limited opportunities to become 

familiar with key tools, such as the internet, for a 

large share of the population. Given the 

remoteness of communities in Karakalpakstan, it 

might be expected that this lack of access is even 

greater. 

Consultation participants noted that greater 

education would be required to enable greater 

access to technology, and that experts from 

abroad should be invited to train current operators 

so as to presently make use of new and innovative 

technologies that can bolster agricultural climate 

resilience.  

Government legislation attempts to address this. 

Under direction 1.3.3 on education, training and 

education is highlighted for the creation of IT 
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specialists, as is the improvement of online learning 

systems, capacity building for educational 

institutes and upgrading the quality of education 

to meet international standards, the improvement 

of university curriculums to include the role of 

innovative technologies in the context of the 

development of agriculture and ICT, and the 

development of additional vocational institutes. 

Similarly, Presidential Decree no. 4947 mentions 

the need to expand vocational and advanced 

training systems to improve the skills of the 

workforce (GGGI 2022a). 

Similarly, development partners have 

acknowledged the need to increase the 

population’s familiarity with key technologies and 

related necessary skills. In May 2022, USAID 

(2022) launched a program to provide training to 

women and female youth in Karakalpakstan, to 

increase technological literacy and access to 

technological services. Critically, USAID note that, 

according to UNICEF, about 68% of women aged 

14-30 have never used internet, highlighting how 

this group, critical to future agricultural climate 

resilience, can become technologically 

marginalized. Greater opportunities for training 

and education need to be made available to ensure 

that IT literacy is maintained and new skills are 

developed. 

A key hurdle to education is the aforementioned 

remoteness of communities. When discussing the 

high out-of-school rate among students in 

Karakalpakstan, GGGI’s Risk Profile notes that 
those living in rural communities often must walk 

4-7 km in rough conditions to reach a place of 

education, often requiring a change of shoes, due 

to a lack of alternative transportation. Moreover, 

places of education are sometimes unserved by 

gas heating, leading students to have to wear extra 

layers and leading schools to rely on coal and 

firewood. These conditions are not conducive to 

an inviting educational environment.  

While challenging to implement, greater remote 

learning opportunities have the potential to 

address some of these issues if the prerequisite 

internet infrastructure becomes available. Remote 

learning is an approach that has been gaining 

traction among development partners in their 

regional projects. For example, UNDP provided 

courses via remote learning to young people and 

entrepreneurs in response to COVID-19 

requirements, but it was noted that requiring an 

internet connection can be inconvenient to those 

located most remotely, thus online training was 

supplemented with materials physically delivered 

to trainees (UNDP 2020). While this approach 

could facilitate learning for some students in rural 

locations, it is unclear at this stage how those most 

remote would be serviced. This issue would need 

dedicated study of its own. An alternative 

approach would be to directly address the issue of 

the distance needed to be travelled on foot. Yet, 

no study into the feasibility of this approach has 

been undertaken as of yet, and would need to be 

the focus of future research.  

In total, it is clear that IT literacy needs to be 

maintained and enhanced through education and 

training – a foundation to utilizing some of the 

technologically-based interventions suggested in 

this assessment – and that this must be as 

accessible as possible. Recommended intervention 

one therefore highlights this need.   

RECOMMENDED INTERVENTION TWO 

Two fundamental bases for access to finance are 

the cost of financing options and the financial 

literacy of those who hope to use financial 

instruments. To begin with the latter, financial 

literacy is considered to be lower in Uzbekistan 

than in other transitional economies (ADBI 2018). 

Moreover, there is no clear plan to promote 

financial literacy. The International Finance 

Corporation (2020) and ADBI (2018) note 

increased financial literacy and education as a 

cornerstone of greater levels of financial inclusion. 

Workshop participants shared a similar sentiment, 

identifying a need for an increase in business skills, 

including financial understanding.  

Workshop participants also emphasized the 

difficulty in accessing affordable, low-cost loans, 

and ADBI (2018) concur, noting relatively high 

interest rates charged by private domestic and 

foreign banks as well as high usage fees. Similarly, 

IFC (2020) note that 14% of respondents to their 

financial capability survey did not utilize loans, lines 

of credit, or overdrafts, due to excessive expenses.  
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In terms of the availability of financial instruments, 

Karakalpakstan is well placed among other regions 

in Uzbekistan. Figure 20 shows that, in 2017, SME 

loans per capita in Karakalpakstan amounted to 

UZS 488.6 thousand - fifth in the country. 

Moreover, development partners have also taken 

keen interest in developing financial mechanisms 

to support agriculture and the local economy. In 

March 2022, the World Bank (2022) announced 

plans to deploy a USD 200 million financing 

package in regions across Uzbekistan, including 

Karakalpakstan, to secure funding flows for 

MSMEs and financial institutions. Thus, it seems 

that access to finance is being blocked most 

prominently by a lack of financial literacy and high 

fees for using loans. 

Recommended intervention two therefore 

highlights the need for training and education 

towards greater levels of financial literacy and the 

development of systems to provide low-cost 

financing for the promotion of inclusive 

development. However, this assessment is not 

equipped to make specific recommendations on 

the development of low-cost financing.  

RECOMMENDED INTERVENTION THREE 

Clear rights regarding land ownership underpins 

accessing loans and finance needed to make 

improvements upon said land. This was highlighted 

by participants during the consultation process, 

who noted that securing land tenure would be a 

useful step toward accessing finance. This need 

also manifests somewhat in government targets 

and legislation. 

Under the ‘Integrated Road Map’ direction 1.1.3, 
the government targets preferential long-lease 

agreements in agroforestry, while government 

legislation such as Decree of the President no. 

5199 and 60, mandate the protection of farmer, 

dehkan farmer and household land owner rights, 

and the strengthening of property rights. In 

addition, several laws on land, farms and 

entrepreneurship – the Land Code of the Republic 

of Uzbekistan, and Law no. 662-II, 328, 680 and 

681 – note the need to hasten real property 

ownership (GGGI 2022a). These pieces of 

legislation and government investment goals, if 

successful, have the potential to be a fundamental 

pillar in enabling access to finance.  

Recommended intervention three therefore 

recognizes the need for clear and strong land 

tenure and property rights, and highlights the need 

for its continued development as a foundation for 

accessing finance, in particular. 

Figure 20. SME loans per capita in Uzbekistan in 2017 (thousand UZS). 

Graph created by authors, data retrieved from ADBI (2018). 
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CONCLUSIONS 
The CRGG Assessment shows that Karakalpakstan 

and its agricultural sector is exposed to the adverse 

impacts of climate change in changing water 

availability, soil salinity, increasing temperatures 

and the occurrence of drought as well as the 

effects of SDS. Focusing on the agriculture sector 

throughout, the assessment reveals that the 

agriculture sector and related aspects are highly 

sensitive to these impacts, highlighting the 

sensitivity of water supply and sanitation, health, 

and fishing. Finally, the difficulty in accessing 

water, the need to improve healthcare in remote 

areas in particular, and difficulties in accessing 

finance and technology, limit the adaptive capacity 

of the region and of the agriculture sector. 

Based on available data and research as well as a 

consultation process with multiple stakeholders, 

the assessment identified water, soil salinity, health 

and healthcare, fishing and access to finance and 

technology as five priority areas for Karakalpakstan 

and its agricultural sector to enhance its resilience 

towards to adverse impacts of climate change and 

SDS. For each of these priorities, it outlines a 

number of possible interventions that could 

strengthen resilience in the region.  

Water: The assessment finds several aspects of 

water to be in need of improvement to enhance 

resilience. Reducing water losses from the 

agriculture sector is very important in 

strengthening resilience. Renovation of the water 

supply system at farm-level in particular is sorely 

needed. Yet, this is of little help if water is not of 

the required quality for drinking and other uses. 

This can be improved by better management of 

wastewater disposal, and water used for irrigation 

and salt leaching.  

Simultaneously, additional water sources need to 

be identified and utilized in order to account for 

the projected growth in demand and the related 

increased strain on water sources shared among a 

variety of users. This can be achieved by 

conducting fresh data collection and monitoring on 

them to understand what level of utility should be 

employed and for what purposes this water should 

be used. Finally, local professionals need to be 

trained to use forecasting, early warning, and other 

data-based monitoring technologies in order to 

make the correct water management decisions in 

response to changing conditions.  

Soil salinity: Soil salinity continues to pose 

problems for the climate-resilience of 

Karakalpakstan by degrading the quality of soils 

and impacting agricultural yields. Preventing 

additional salinization as a result of SDS is an 
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important defensive measure. The effects of SDS 

can be mitigated by measures stipulated in 

government targets such as trees for wind breaks 

to shield agricultural soils. Moreover, as much of 

the water utilized in irrigation and salt leaching is 

already somewhat salinized, efforts must be made 

to reduce the salinity of the water and the transfer 

of salts and minerals to the soil. Since there is a 

lack of data on the salinity of water sources, new 

data needs to be collected to understand the 

extent of the issue and to identify appropriate uses 

for water of different levels of salinity. 

Various researchers are working on identifying the 

most resilient crop types for salinized soils in 

Karakalpakstan, and the planting of these crop 

types can serve as an immediate solution. In 

addition to this, adopting and employing 

appropriate farming techniques, such as water-

efficient irrigation technologies where possible, 

together with improved drainage and crop 

rotation, will allow agriculture to properly respond 

to the physical characteristics of the land and soil 

in Karakalpakstan and prevent further degradation.   

Health and healthcare: The health and well-being 

of the population is a crucial factor in climate-

resilience. Where possible, the CRGG Assessment 

has worked to identify solutions that can be shared 

across aspects to provide efficient and 

crosscutting interventions with maximum impact. 

In this regard, the assessment finds some 

interventions in health and healthcare to rely upon 

many of the same interventions put forth for water 

issues. Upgrading and renovating the water supply 

network, particularly at farm-level, leaves more 

water resources available for other uses, such as 

drinking water and the operation of sanitation 

services.  

The quality of available water is critical when it 

comes to health. Ensuring that wastewater 

disposal is handled correctly, and that salinized 

water from irrigation and salt leaching is not 

returning to sources of drinking water is crucial to 

improving water quality. Yet, with the demand for 

water resources expected to increase substantially 

going forward, the identification of new water 

sources, data collection on them and monitoring of 

them will be required to lessen the burden on 

already limited resources. In addition to these 

previously mentioned interventions, education can 

form a critical pillar of better health in 

Karakalpakstan, particular by educating the youth 

on necessary hygiene and healthy living practices. 

Finally, to improve the health and healthcare of 

those most exposed, an attractive environment for 

healthcare specialists needs to be created in 

remote communities, or innovative measures need 

to be proposed for the same effect. 

Fishing:  While interventions for fishing have been 

limited in the CRGG Assessment due to a lack of 

data availability, some crosscutting interventions 

can be proposed. As with water and health, the 

quality of water needs to be improved and 

maintained, which can be partially achieved by 

ensuring that wastewater is properly disposed of, 

and by ensuring that salinized water used for 

irrigation and salt leaching is not returning to 

inhabited waterbodies. This can be reinforced by 

ensuring that appropriate farming techniques are 

being used, such as water-efficient irrigation 

mechanisms and improved drainage. 

Moreover, there are opportunities to pivot to 

Artemia aquaculture, which can make use of 

waterbodies salinized by agricultural processes. 

This can reduce the burden on agriculture in terms 

of the need for sweeping change.  

Access to finance and technology: Access to 

finance and technology has been highlighted 

throughout the CRGG Assessment as a pillar of 

increasing climate resilience, whether by improving 

technology-based forecasting to provide farmers 

with more time to adapt their practices, or by 

providing better financial options to facilitate the 

expansion of economic activities and the 

introduction of more resilient farming practices. To 

this end, several interventions were identified 

which can improve climate resilience in 

Karakalpakstan. First, continued strengthening of 

land tenure and property rights is crucial as the 

basis on which loans and investments can be made, 

while low-cost financing methods need to be put 

in place to make needed resources more 

accessible. 

Further to this, financial and IT literacy needs to be 

improved in order to allow better financial 

decisions to be made, and to allow technological 
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solutions to be understood and utilized. On 

education, the enabling of remote learning could 

be key to overcoming the geographical 

remoteness of communities in Karakalpakstan and 

increasing the accessibility of learning as a whole. 

Much of this rests on the development of the 

necessary internet infrastructure to ensure 

connectivity and accessibility, which is a 

considerable challenge given the aforementioned 

dispersed nature of communities in the region. Yet, 

if successful, this connectivity can support 

expansion of and access to monitoring 

technologies and their output, further informing 

agriculturalists and increasing the ability to make 

better-informed decisions. 

Ultimately, there are ample opportunities to foster 

climate-resilient green growth in Karakalpakstan. 

Through the CRGG Assessment and the Green 

Recovery Investment Analysis (a subsequent 

analysis under the Aral Sea GRIP) GGGI will help 

Karakalpakstan translate some of the 

recommendations outlined in this assessment into 

practice and develop bankable projects. 
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APPENDICES 
Appendix A: Monitoring station details and data collection information. 

Data was retrieved from the NOAA website, accessible here: https://www.ncei.noaa.gov/maps/monthly-

summaries/ 

The NOAA has collects data from 1-4 stations in the area gathering climatic data, including average 

temperature, and average low and high temperatures. Not all of these station provide data every year, and as 

such, this could impact the reliability of data due to the geographical dispersion of the station. Only one station 

reports temperatures for January – CIMBAJ, UZ. The details and table below indicates which states were 

operating during each reporting cycle. This should be taken into account when considering the data presented 

in this report. 

Station 1 

Name:  CIMBAJ, UZ 

Latitude/Longitude: 42.95o, 59.8167o 

Elevation: 66m 

Station 2 

Name: NUKUS, UZ 

Latitude/Longitude: 42.45o, 59.617o 

Elevation: 77m 

Station 3 

Name: JASLYK, UZ 

Latitude/Longitude: 43.883o, 57.517o 

Elevation: 128m 

Station 4 

Name: KUNGRAD, UZ 

Latitude/Longitude: 43.083o, 58.933o

Elevation: 64m

https://www.ncei.noaa.gov/maps/monthly-summaries/
https://www.ncei.noaa.gov/maps/monthly-summaries/
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Appendix B: Recently completed, ongoing and pipeline projects directly supporting 

adaptive capacity in the agriculture sector in Karakalpakstan. 

  

Implementing 
Entities 

Main National 
Partner 

Project Name 
Target 
Delivery 
Date 

Project 
Cost (M 
USD) 

 
Funding Source 

Primary project focus 

UNDP Uzhydromet 

Developing Climate 
Resilience of Farming 
Communities in the 
Drought Prone Parts of 
Uzbekistan 

2021 $6.19 

Adaptation Fund  
UNDP  
Foreign, 
Commonwealth 
and 
Development 
Office  
Department of 
Foreign Affairs, 
Trade and 
Development 

Technical assistance and 
capacity building: Building 
resilience, enhancing natural 
capital 
Risk/Development area: 
Temperature increase, 
water resource availability 
and management 

UNDP/ 
UNESCO 

Ministry of 
Economy and 
Industry 

Addressing the Urgent 
Human Insecurities in 
the Aral Sea 

2021 $1.41 

UN MPHSTF  
Private Sector 
Islamic 
Development 
Bank 
Digital Good  
UNDP  
Government of 
Poland 

Capacity building: Building 
resilience, green growth 
Risk/Development area: 
Water resource availability, 
land and soil management 

UNDP/ 
UNFPA/ 
UNODC 

Ministry of 
Health 

Investing in a resilient 
future of 
Karakalpakstan by 
improving health, 
nutrition, water, 
sanitation, hygiene and 
wellbeing of 
adolescents and by 
harnessing the talents 
of youth during and 
after COVID- 19 

2022 $3.50 UN MPHSTF  

Capacity building: Building 
resilience, just transition 
Risk/Development area: 
Health, water resource 
management 

UNDP/ 
UNFPA 

Ministry of 
Economy and 
Industry 

Building the Resilience 
of Local Communities 
Against Health, 
Environmental and 

2022 $3.21 
Government of 
Japan 
UNDP 

Technical assistance and 
capacity building: Building 
resilience, just transition 
Risk/Development area: 

Year Station No. Year Station No. Year Station No. Year Station No. 

1991 1, 2 1998 1,2 2005 1,2,4 2012 1,2,3

1992 1 1999 1,2 2006 1 2013 1,2,3

1993 1 2000 None 2007 1,2,3,4 2014 1,2,3

1994 1 2001 1,2 2008 1,2,3,4 2015 1

1995 1 2002 1,2,4 2009 1,2 2016 1,2,3,4

1996 1,2 2003 1,2 2010 1,2 2017 1,2,3,4

1997 1 2004 1,2,4 2011 1,2,3,4 2018 1,2,3,4
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Economic Insecurities 
in the Aral Sea Region 

Health, economic security, 
institutional capacity, social 
services development 

WHO 
Ministry of 
Health 

Towards universal 
health coverage and 
security in 
Karakalpakstan 
(UHC+S) 

2023 $0.43 WHO 

Technical assistance: 
Building resilience 
Risk/Development area: 
Health, social services 
development 

UNDP/ 
UNFPA/     
FAO 

Ministry of 
Economic 
Development 
and Poverty 
Reduction 

Unleashing Young 
People's and 
Vulnerable Citizens' 
Creativity and 
Innovation by 
Strengthening Their 
Adaptive Capacity to 
Address the Economic 
and Food Insecurities 
in the Exposed 
Communities of the 
Aral Sea 

2023 $2.10 

UN MPHSTF  
Private Sector  
Digital Good  
Government of 
the Republic of 
Latvia 

Technical assistance and 
capacity building: Building 
resilience, just transition 
Risk/Development area: 
Water resource 
management, land and soil 
management, economic and 
food security, social 
services development 

UNDP 
Ministry of 
Agriculture 

Supporting an Inclusive 
Transition to a Green 
Economy in the Agri-
food Sector and 
Development of a 
"Climate Smart" Uzbek 
Agriculture Knowledge 
and Innovation System 
(UAKIS) 

2025 $4.15 
European 
Commission 

Technical assistance and 
capacity building: Green 
growth, green innovations, 
just transition 
Risk/Development area: 
Land and crop management, 
economic security 

World Bank/ 
WAVES 

Ministry of 
Economic 
Development 
and Poverty 
Reduction 

The Value of 
Landscape Restoration 
in Uzbekistan to 
Reduce Sand and Dust 
Storms from the Aral 
Seabed 

2021 - World Bank 

Analytics: Enhancing natural 
capital 
Risk/Development area: 
Land and soil management 

World Bank 
Ministry of 
Water 
Resources 

South Karakalpakstan 
Water Resource 
Management 
Improvement 

2022 $337.43 
World Bank 
Ministry of 
Finance 

Technical assistance and 
investment project: Building 
resilience 
Risk/Development area: 
Water resource 
management 

World Bank 
Ministry of 
Agriculture 

Regional project: 
CAMP4ASB Climate 
adaptation and 
mitigation program for 
Aral Sea basin 

2024 $44.78 
World Bank  
GCF 

Technical assistance, 
capacity building and 
investment project: Low 
carbon development, 
building resilience 
Risk/Development area: 
Institutional capacity, 
investment capacity 
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Islamic 
Development 
Bank 

Ministry of 
Innovative 
Development 

Support to 
International 
Innovation Center for 
Aral Sea Basin 

2021 $0.28 EBRD 

Technical assistance: Low 
carbon development and 
green innovations, building 
resilience 
Risk/Development area: Soil 
salinity, crop and water 
management innovations, 
institutional capacity 

GIZ 
Ministry of 
Agriculture 

Regional project: 
Environmentally 
oriented regional 
development in the 
Aral Sea region 

2024 

$8.90 
(estimated 
EUR-USD 
exchange) 

German Federal 
Ministry for 
Economic 
Cooperation and 
Development 
(BMZ) 

Technical assistance and 
capacity building: Green 
finance, trade and 
investment, resilience 
building, enhancing natural 
capital 
Risk/Development area: 
Economic development, 
institutional capacity, 
natural resource 
management 

GGGI 

The State 
Committee for 
Ecology and 
Environment 
Protection 

Green Rehabilitation 
Investment Project for 
Karakalpakstan 
Republic to address 
impacts of the Aral Sea 
Crisis 

2024 $5.90 KOICA 

Technical assistance and 
capacity building: Disaster 
risks, food security, green 
agri-businesses 
Risk/Development area: 
climate change and SDS, 
agricultural productivity, 
land degradation, water 
management 

AFD 
EIB 

Ministry of 
Investments 
and Foreign 
Trade 

Rehabilitation of 
degraded lands in the 
lower Aral Sea Basin 

TBA 
(Starting 
in 2023) 

$167.00 
(estimated 
EUR-USD 
exchange) 

AFD 
EIB 
European 
Commission 

Technical assistance, 
capacity building and 
investment project: Building 
resilience, enhancing natural 
capital 
Risk/Development area: Soil 
salinity, land degradation, 
water management 
(drainage), institutional 
capacity 

Ministry of 
Housing and 
Communal 
Services 

Ministry of 
Housing and 
Communal 
Services 

Uzbekistan: 
Karakalpakstan and 
Khorzem Water Supply 
and Sanitation Project 

TBA 
(concep
t 
review) 

$430.10 AIIB 

Technical assistance, 
capacity building and 
investment project: 
Enhancing natural capital, 
building resilience 
Risk/Development area: 
Water resource 
management, institutional 
capacity, social services 
development 
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World Bank 
Government 
of Uzbekistan 

Horticulture 
Development Project 

2021 
(Extensi
on TBA) 

$820.57 

World Bank 
Government of 
Uzbekistan 
Local 
Beneficiaries 
Free-standing 
Cofinancing 
Trust Fund 

Technical assistance, 
capacity building and 
investment project: Building 
resilience, enhancing natural 
capital 
Risk/Development area: 
Institutional capacity, 
financial products, 
economic security, trade 
capacity, value-chain 
development 

Appendix C: Recently completed, ongoing and pipeline projects indirectly supporting 

adaptive capacity in the agriculture sector in Karakalpakstan.  

Implementing 
Entities 

Main National 
Partner 

Project Name 
Target 
Delivery 
Date 

Project 
Cost (M 
USD) 

Funding 
Source 

Primary project focus 

UNDP 
Ministry of 
Agriculture 

Sustainable 
Management of 
Water Resources in 
Rural Areas 

2021 6.42 

European 
Commission 
UNDP 
Government of 
Canada 

Technical assistance and 
capacity building: 
Enhancing natural capital, 
building resilience 
Risk/Development area: 
Water resource 
management 

UNDP 

Ministry of 
Investments 
and Foreign 
Trade 

Aid for Trade in 
Uzbekistan 

2022 2.74 

UNDP-Russia 
Trust Fund 
Government of 
Finland 
Ministry of 
Investments 
and Foreign 
Trade 
Government of 
the Russian 
Federation 

Technical assistance and 
capacity building: Building 
resilience, enhancing 
natural capital 
Risk/Development area: 
Land and crop 
management, trade and 
economic security 

UNEP 
Government of 
Uzbekistan 

Regional project: 
Capacity 
development and 
technology transfer 
to improve the 
generation and use 
of data and 
information in 
support of 
monitoring the 
environment in 
Central Asia 

2022 - 
Government of 
the Russian 
Federation 

Technical assistance and 
capacity building: Building 
resilience 
Risk/Development area: 
Water resource availability 
and management, land 
and soil management, 
changes in temperature 
and precipitation 
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UNDP 

The State 
Committee for 
Ecology and 
Environment 
Protection 

BIOFIN Phase II 
Extended  
UZBEKISTAN 

2023 0.32 Unknown 

Capacity building: 
Financial products, 
enhancing natural capital, 
green innovations 
Risk/Development area: 
Land and soil 
management, economic 
security 

UNDP/GCF 
Ministry of 
Emergency 
Situations 

Enhancing Multi-
Hazard Early 
Warning System to 
Increase Resilience 
of Uzbekistan 
Communities to 
Climate Change 
Induced Hazards 

2027 40.50 

Uzhydromet 
and Ministry of 
Emergency 
Situations 
GCF 

Technical assistance and 
capacity building: Building 
resilience 
Risk/Development area: 
Temperature and 
precipitation change, 
water resource availability, 
water resource 
management, land and 
crop management 

ADB 
Ministry of 
Agriculture 

Uzbekistan: 
Enhancing Private 
Sector Participation 
in Agriculture 

2023 0.50 ADB 

Technical assistance and 
capacity building: Building 
resilience 
Risk/Development area: 
Economic development 

Ministry of Water 
Resources 

Ministry of 
Water 
Resources 

Uzbekistan: Climate 
Adaptive Water 
Resources 
Management in the 
Aral Sea Basin 
Sector Project 

TBA 154.00 ADB 

Technical assistance, 
capacity building and 
investment project: 
Building resilience, 
enhancing natural capital 
Risk/Development area: 
Water resource 
management, water 
resource availability, 
infrastructural capacity 

ADB 
Government of 
Uzbekistan 

Regional project: 
Supporting 
Adaptation Decision 
Making for Climate 
Resilient 
Investments 

2022 2.75 

ADB 
Government of 
Austria 
Climate 
Change Fund 

Technical assistance and 
capacity building: Building 
resilience, green growth 
Risk/Development area: 
Institutional capacity 

World Bank 

Ministry of 
Economic 
Development 
and Poverty 
Reduction 

Second Rural 
Enterprise 
Development 
Project 

TBA 200.00 World Bank 

Technical assistance, 
capacity building and 
investment project: 
Building resilience, green 
innovations, financial 
products 
Risk Area: Economic 
security  

Kommunkhizmat 
Agency 

Government of 
Uzbekistan 

Water Services and 
Institutional Support 
Project 

2027 246.80 

World Bank  
Swiss State 
Secretariat for 
Economic 
Affairs 

Technical assistance, 
capacity building and 
investment project: 
Building resilience, 
enhancing natural capital 
Risk/Development area: 
Water resources 
management, institutional 
capacity, sustainable 
energy 
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World Bank 
Ministry of 
Agriculture 

Agriculture 
Modernization 
Project 

2026 610.00 
World Bank 
Government of 
Uzbekistan 

Technical assistance, 
capacity building and 
investment project: 
Building resilience, 
enhancing natural capital, 
green finance, investment 
and trade 
Risk/Development area: 
Institutional capacity, 
economic security, value-
chain development, trade 
development 

World Bank TBA 
Uzbekistan Syrdarya 
Efficient Power 
Generation Project 

TBA 1400.00 

World Bank 
($200M) 
Other 
financiers TBA 

Capacity building and 
investment project: 
Building capacity, low 
carbon development  
Risk/Development area: 
Energy security, building 
resilience 

World Bank 
Government of 
Uzbekistan 

Syr Darya Water 
Supply Project 

2019 88.00 
World Bank 
Government of 
Uzbekistan 

Technical assistance, 
capacity building and 
investment project: 
Building resilience, 
enhancing natural capital 
Risk/Development area: 
Water resource 
management, institutional 
capacity,  

 

Appendix D: Recently completed, ongoing and pipeline projects supporting adaptive 

capacity in Uzbekistan. 

 

Implementing 
Entities 

Main National 
Partner 

Project Name 
Target 
Delivery 
Date 

Project 
Cost (M 
USD) 

Funding 
Source 

Primary project focus 

UNDP 
Ministry of 
Agriculture 

Sustainable Management of 
Water Resources in Rural 
Areas 

2021 6.43 

European 
Commission 
UNDP 
Government 
of Canada 

Technical assistance and 
capacity building: 
Enhancing natural 
capital, building 
resilience 
Risk/Development area: 
Institutional capacity 
building, water resource 
management 

UNDP 
Chamber of 
Commerce 

Enhancing the Adaptation 
and Strengthening the 
Resilience of Farming to 
Climate Change Risks in 
Fergana 

2021 0.84 

Government 
of Russian 
Federation  
UNDP 

Technical assistance and 
capacity building: 
Building resilience, 
enhancing natural 
capital 
Risk/Development area: 
Land and soil 
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management, water 
resource availability and 
management 

UNECE 
Ministry of 
Innovative 
Development 

Innovation for Sustainable 
Development Review of 
Uzbekistan 

2021 0.20 UNECE 

Analytics: Green 
innovations, building 
resilience 
Risk/Development area: 
N/A 

UNECE 

State Committee 
on Ecology and 
Environmental 
Protection 

Strengthened capacities of 
environmental and sectoral 
authorities on the benefits, 
principles and procedures 
of Strategic Environmental 
Assessment (SEA) and 
enhanced legislative 
framework for EIA and SEA 

2021 0.14 UNECE 

Analytics: Building 
resilience, cross-cutting 
green growth 
Risk/Development area: 
Institutional capacity 

UNFPA/ 
UNICEF 

Ministry of 
Health 

Improvement of the 
perinatal care service to 
most vulnerable mothers 
and newborns 

2021 1.60 UN MPHSTF 

Capacity building: 
Resilience building 
Risk/Development area: 
Health, social service 
development 

UNDP/ United 
Kingdom 
Conflict, 
Stability and 
Security Fund 
(UK CSSF) 

Uzhydromet 
Policy Action for Climate 
Security in Central Asia 
Phase I 

2021 
(Phase II 
on-going) 

0.16 
(estimat
ed 
GBP-
USD 
exchan
ge) 

UK CSSF 

Analytics: Building 
resilience 
Risk/Development area: 
Institutional capacity 

UNDP 
Ministry of 
Investments and 
Foreign Trade 

Aid for Trade in Uzbekistan 2022 2.74 

UNDP-
Russia Trust 
Fund 
Government 
of Finland 
Ministry of 
Investments 
and Foreign 
Trade  
Government 
of the 
Russian 
Federation 

Technical assistance and 
capacity building: 
Building resilience, 
enhancing natural 
capital 
Risk/Development area: 
Land and crop 
management, economic 
security 

UNDP/Local 
consultancies 

Ministry of 
Finance 

TA on Islamic Capital 
Market Regulatory 
Framework (Green Sukuk) 

2022 0.39 

UNDP 
Islamic 
Development 
Bank 

Analytics and Technical 
assistance: Green 
finance, trade and 
investment and green 
innovations 
Risk/Development area: 
Economic security 

UNEP Unknown 

Regional project: Special 
Program to support 
Strategic Approach to 
International Chemicals 
Management 

2022 0.33 

Special 
Program 
Trust Fund 
European 
Commission 

Capacity building: 
Enhancing natural 
capital, building 
resilience 
Risk/Development area: 
Land and soil 
management 
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UNEP 
Government of 

Uzbekistan 

Regional project: Capacity 

development and 

technology transfer to 

improve the generation and 

use of data and information 

in support of monitoring the 

environment in Central Asia 

2022 - 

Government 

of Russian 

Federation 

Technical assistance and 

capacity building: 

Building resilience 

Risk/Development area: 

Water resource 

availability and 

management, land and 

soil management, 

changes in temperature 

and precipitation 

UNDP 
Ministry of 

Finance 

Financing for Sustainable 

Development 
2023 0.77 

UNDP TRAC 

Joint SDG 

Fund 

Government 

of 

Uzbekistan 

Technical assistance and 

capacity building: Green 

finance, trade and 

investment 

Risk/Development area: 

Financial capacity, 

institutional capacity, 

UNDP Uzhydromet 
Supporting Uzbekistan to 

advance their NAP process 
2023 1.60 

GCF 

UNDP 

Technical assistance and 

capacity building: 

Building resilience 

Risk/Development area: 

Institutional capacity 

UNDP Uzhydromet 
Climate Change and 

Resilience in Central Asia 
2024 0.08 

European 

Commission 

UNDP 

Capacity building: 

Building resilience, 

enhancing natural 

capital 

Risk/Development area: 

Temperature and 

precipitation change, 

water resource 

availability 

UNDP 

Ministry of 

Economic 

Development 

and Poverty 

Reduction 

Towards Green Recovery in 

Uzbekistan 
2022 0.35 UNDP 

Analytics and capacity 

building: Building 

resilience, green 

innovations, low carbon 

development 

Risk/Development area: 

Institutional capacity, 

economic security 

UNDP 

The State 

Committee for 

Ecology and 

Environment 

Protection 

BIOFIN Phase II Extended 

UZBEKISTAN 
2023 0.32 Unknown 

Capacity building: 

Financial products, 

enhancing natural 

capital, green 

innovations 

Risk/Development area: 

Land and soil 

management, economic 

security 

UNDP/GCF 

Ministry of 

Emergency 

Situations 

Enhancing Multi-Hazard 

Early Warning System to 

Increase Resilience of 

Uzbekistan Communities to 

Climate Change Induced 

Hazards 

2027 40.50 

Uzhydromet 

and Ministry 

of 

Emergency 

Situations 

GCF 

Technical assistance and 

capacity building: 

Building resilience 

Risk/Development area: 

Temperature and 

precipitation change, 

water resource 

availability, water 

resource management, 
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land and crop 
management 

UNDP TBA 
Increasing the Resilience of 
Local Population in the Aral 
Sea 

2026 TBA TBA 

Capacity building: 
Building resilience 
Risk/Development area: 
TBA 

Ministry of 
Water 
Resources 

Ministry of 
Water Resources 

Uzbekistan: Amu Bukhara 
Irrigation System 
Rehabilitation Project 

2022 380.00 

ADB 
JICA 
Ministry of 
Water 
Resources 
ADF 

Technical assistance and 
investment project: 
Building resilience 
Risk/Development area: 
Water resource 
management, land and 
crop management 

ADB N/A 
Uzbekistan: Enhancing 
Private Sector Participation 
in Agriculture 

2023 0.50 ADB 

Technical assistance and 
capacity building: 
Building resilience 
Risk/Development area: 
Economic development 

Ministry of 
Water 
Resources 

Ministry of 
Water Resources 

Uzbekistan: Climate 
Adaptive Water Resources 
Management in the Aral 
Sea Basin Sector Project 

TBA 154.00 ADB 

Technical assistance, 
capacity building and 
investment project: 
Building resilience, 
enhancing natural 
capital 
Risk/Development area: 
Water resource 
management, water 
resource availability, 
infrastructural capacity 

ADB 
Government of 
Uzbekistan 

Supporting Adaptation 
Decision Making for 
Climate Resilient 
Investments 

2022 2.75 

ADB 
Government 
of Austria 
Climate 
Change Fund 

Technical assistance and 
capacity building: 
Building resilience, 
green growth 
Risk/Development area: 
Institutional capacity 

World Bank 

Ministry of 
Economic 
Development 
and Poverty 
Reduction 

Circular economy 
assessment of agrifood 
sector, inc. analysis of key 
policy and institutional 
options and development of 
an action plan to move 
forward with a circular 
economy approach 

2022 0.20 

Korean 
Green 
Growth Trust 
Fund 
(KGGTF) 
World Bank 

Analytics: Enhancing 
natural capital 
Risk/Development area: 
Economic development, 
institutional capacity 

World Bank 
The legislative 
chamber of Oliy 
Majlis 

Environment Code 
development - just-in-time 
support for policy and legal 
analysis as Code is being 
drafted 

2022 0.08 World Bank 

Technical Assistance: 
Cross-cutting green 
growth 
Risk/Development area: 
Institutional capacity 

World 
Bank/UK 
EGED 

Ministry of 
Economic 
Development 
and Poverty 
Reduction 

Supporting a green 
transition in Uzbekistan 

2023 1.10 World Bank 

Analytics: Cross-cutting 
green growth, building 
resilience, low carbon 
development 
Risk/Development area: 
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Water resource 

management, land and 

crop management, land 

and soil degradation, 

economic security 

World Bank 

Ministry of 

Economic 

Development 

and Poverty 

Reduction 

Long-term (climate) strategy 

for Uzbekistan - analyzing 

decarbonization pathways 

2023 0.90 World Bank 

Analytics:  Low carbon 

development 

Risk/Development area: 

Economic development 

World Bank 

Ministry of 

Economic 

Development 

and Poverty 

Reduction 

Fostering Industrial 

Decarbonization in 

Uzbekistan via Innovative 

Technological Solutions 

2023 
Unkno

wn 

World Bank 

ESMAP Trust 

Fund 

Analytics: Low carbon 

development, green 

innovations 

Risk/Development area: 

Economic development 

World Bank 
Ministry of 

Agriculture 

CAMP4ASB Climate 

adaptation and mitigation 

program for Aral Sea basin 

2024 47.00 
World Bank 

GCF 

Capacity building, 

technical assistance and 

investment project: Low 

carbon development, 

building resilience, 

green finance, trade and 

investment 

Risk/Development area: 

Institutional capacity, 

investment capacity 

World Bank 
State Committee 

on Forestry 

RESILAND CA+ Program: 

Uzbekistan Resilient 

Landscapes Restoration 

Project 

N/A 142.00 World Bank 

Technical assistance, 

capacity building and 

investment project: 

Resilience building, 

enhancing natural 

capital, just transition 

Risk/Development area: 

Institutional capacity, 

land management, 

economic security, 

World Bank 

Ministry of 

Economic 

Development 

and Poverty 

Reduction 

Partnership for Market 

Implementation 
TBD TBD World Bank 

Capacity building: Low 

carbon development, 

green finance, trade and 

investment 

Risk/Development area: 

TBA 

UNDRR 

Ministry of 

Emergency 

Situations 

Strengthening resilience to 

disasters and accelerating 

implementation of Sendai 

Framework for DRR 

2022 3.50 
European 

Commission 

Capacity building: 

Building resilience 

Risk/Development area: 

Extreme weather 

Tech4Impact 
Government of 

Karakalpakstan 

Accelerating Women's 

Green Tech Startups in 

Uzbekistan 

2023 0.20 UNDF 

Capacity building: Green 

innovations 

Risk/Development area: 

Social development, 

economic development 

AFD 
Ministry of 

Environment 

Budgetary financing to 

support the green economy 

policy 

2022 

167.00 

(estimat

ed 

EUR-

USD 

AFD 

Technical assistance, 

capacity building and 

investment project: 

Budgetary financing, 

green economy, low 



92 | P a g e

exchan

ge) 

carbon development 

Risk/Development area: 

Institutional capacity, 

economic development 

EBRD 

Ministry of 

Investments and 

Foreign Trade 

Market scoping study for 

carbon market instruments 
2021 0.08 EBRD 

Technical assistance: 

Low carbon 

development 

Risk/Development area: 

Market capacity 

EBRD 

Ministry of 

Investments and 

Foreign Trade 

Regional project: High 

Impact Regional Programme 

for the Corporate Sector 

2024 
1000.0

0 

EBRD 

GCF 

Technical assistance, 

capacity building and 

investment project: 

Cross-cutting green 

growth, financial 

products 

Risk/Development area: 

Investment capacity, 

economic development, 

EBRD 
Ministry of 

Energy 

Support to the Ministry of 

Energy to Support 

Distributed Renewable 

energy 

2021 0.09 EBRD 

Technical assistance: 

Low carbon 

development and green 

innovations 

Risk/Development area: 

Sustainable energy 

EBRD 
Ministry of 

Energy 

Support to the Ministry of 

Energy to Draft a new 

Electricity Law 

2020 0.60 EBRD 

Technical assistance: 

Low carbon 

development and green 

innovations 

Risk/Development area: 

Sustainable energy, 

electricity access 

Kommunkhizm

at Agency 

Government of 

Uzbekistan 

Water Services and 

Institutional Support Project 
2027 246.80 World Bank 

Technical assistance, 

capacity building and 

investment project: 

Building resilience, 

enhancing natural 

capital 

Risk/Development area: 

Water resources 

management, 

institutional capacity, 

sustainable energy 

World Bank 
Ministry of 

Agriculture 

Agriculture Modernization 

Project 
2026 610.00 

World Bank 

Government 

of 

Uzbekistan 

Technical assistance, 

capacity building and 

investment project: 

Building resilience, 

enhancing natural 

capital, green finance, 

investment and trade 

Risk/Development area: 

Institutional capacity, 

economic security, 

value-chain 

development, trade 

development 
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World Bank 
Government of 

Uzbekistan 

Ferghana Valley Rural 

Enterprise Development 

Project 

2025 240.00 

World Bank 

Government 

of 

Uzbekistan 

Technical assistance, 

capacity building and 

investment project: 

Building resilience, 

financial products, 

enhancing natural 

capital 

Risk/Development area: 

Institutional capacity, 

trade capacity, water 

resource management, 

economic development 

World Bank 
Government of 

Uzbekistan 

Alat and Karakul Water 

Supply Project 
2021 113.20 

World Bank 

Government 

of 

Uzbekistan 

Technical assistance, 

capacity building and 

investment project: 

Building resilience 

Risk/Development area: 

Water resources 

management, social 

services development, 

institutional capacity 

World Bank 
Ministry of 

Finance 

Uzbekistan Bukhara and 

Samarkand Sewerage 

Project 

2021 105.00 

World Bank 

Ministry of 

Finance 

Technical assistance, 

capacity building and 

investment project: 

Building resilience, 

enhancing natural 

capital 

Risk/Development area: 

Water resource 

management, social 

services development, 

institutional capacity 

World Bank 
Ministry of 

Agriculture 

Sustainable Agriculture and 

Climate Change Mitigation 

Project 

2018 120.66 
World Bank 

GEF 

Technical assistance and 

capacity building: 

Building resilience, 

green innovations, 

enhancing natural 

capital 

Risk/Development area: 

Sustainable energy, 

water and land 

management, 

institutional capacity 

building 
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Appendix E: Agricultural water use and water losses in comparison to the usage of 

other sectors. 
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