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Abstract
Article contains brief information about sustainability of agriculture under water scarcity under the climate change in 

Central Asia and impact assessment in the context of WEF nexus of Chirchik river basin located in Tashkent region. Purpose 
of the article is aimed at the efficient use of water resources for increasing food and energy production in Tashkent Region 
followed by proposing scenarios based on the current energy demand, industrialization potential and agricultural production 
for the region within a time horizon of 10 years.
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Introduction. Water plays a vital role to carry out 
crop production in Uzbekistan. Agriculture is one of 

the important sectors of the economy of the country with 
a GDP share of 20% (StatUz, 2019). Due to the arid climate 
of Uzbekistan, 90% of the agricultural products are cropped 
by means of irrigation. In the context of climate change, it 
is expected changes in precipitation, increased glacial and 
snow melt rates that will alter the hydrological regimes of the 
major rivers in Central Asia (Reyer et al., 2017). This change 
could represent a seasonal shift of peak flows from July to 
June, impacting the availability of water during the summer 
months of about 25%, when the water consumption is higher 
(Hagg et al., 2013).

Uzbekistan with 34 million people is considered the most 
populated country in Central Asia. Most of the economically 
active population is involved in the industry and production 
sector. Due to these facts, Uzbekistan’s energy demand exceeds 
the energy supply. Considering that almost 86% of energy is 
produced by burning fossil fuels (Uzbekenergo, 2019), and 
also to mitigate climate change impacts, the government 
is trying to increase the share of hydro energy production.  
Tashkent region is located in the northeastern part of the 
country which received water for irrigation and drinking 
purposes from the Tien Shan Mountains through Chirchik 
River. In this river, 19 hydropower plants are built and in total 
they produce 54% of the total hydropower energy produced 
in Uzbekistan (Uzhydro 2019).This region is also suitable for 
agricultural production due to its fertile soils, low rate of soil 
salinity and also the availability of water for irrigation. Also, 
Tashkent region which is close to the capital city, it has been 
seen convenient to transform it from agriculture towards 
industrialization and expand urban development.  Knowing 
the current energy demand, industrialization potential and 
the important role of the Tashkent region in providing food 
security for Uzbekistan, an impact assessment of different 
potential scenarios for Tashkent region under water scarcity 
was developed considering the sustainability dimensions 
(economy, society, and environment).

WEF nexus problem statement: Sustainability of 
Tashkent region under water scarcity and climate change.

Objective: Efficient use of water resources for increasing 
food and energy production in Tashkent Region

Material and Methods
Study area. Tashkent region is located in the northeastern 

part of the country which received water for irrigation and 
drinking purposes from the Tien Shan Mountains through 
Chirchik River. “Chirchik” means a swift-flowing, impetuous 
river or “four rivers” (“cher-chik”) from the Tajik language. 
The river feeding is mixed, with domination of snow. Chirchik 
river basin has a catchment area 15300 km2 and elevation 
ranges from over 4000 m.a.s.l at the mountain ridges in the 
eastern part of the catchment to 400 m.a.s.l at the confluence 
of the Chirchik with the Syrdarya river (Gafurov et al., 2006).  
The Ugam, Koksu, Chatkal and Pskem are the main rivers 
bringing their waters into the Chirchik River. The average flow 
rate is 221 m3/sec in the source. In the Chirchik upstream is 
located the reservoir of Charvak Hydropower station. After the 
Charvak reservoir, only two rather large tributaries flow into 
the Chirchik – Ugam and Aksakatasay. The Chirchik flows in 
the canyon in the upper reaches (about 30 km), and its valley 
extends in the lower reaches. As soon as the Chirchik escapes 
to the plain, its water is intensively diverted for irrigation and 
hydropower generation, therefore, the river water content 
decreases (Basin Water Organization “Syrdarya”, 1992). 

Figure 1.  Chirchik River Basin Map 
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Impact assessment parameters and indicators
In order to develop an impacts assessment of Tashkent 

region under water-energy and food nexus, we have selected 
different parameters and related indicators that are shown in 
Table 1 below.

Table 1
Parameters and indicators for the impact assessment in Tashkent region

The main purpose of the impact assessment was to 
identify how different sustainability parameters are impacting 
the selected scenarios. In our analysis, we have proposed 
three scenarios based on the current energy demand, 
industrialization potential and agricultural production for the 
region within a time horizon of 10 years.

Scenario description. We determined three potential 
scenarios for the region, as it is shown in figure 2. “No change” 
scenario stated that the current activities or the “business as 
usual” state is the main pattern in the region. In the “agricultural 
intensification” scenario, the region tends towards rural 
development without implying increased agricultural areas 
rather than improve the current agricultural production. In 
contrast, the “industrial processing” scenario, promotes new 
and prevailing industrial activities and a decrease in agricultural 
land. A more detailed description is found below:

No change scenario: According to the current situation 

Fig.2. Potential scenarios for Tashkent region

in the study area energy production, food processing, and 
employment have positive trends that demonstrate that the 
Tashkent region is a highly industrialized area.  However, we 
can see that environment, water demand and irrigated lands 
are impacted under this scenario, due to the high irrigated 

area where the water-saving technologies do not use full 
opportunities under current climate change and high use of 
agricultural inputs. 

Agricultural intensification scenario: In this context, 
the irrigated areas will not increase greatly, but an increase 
in the efficiency of the agricultural inputs and water saving 
technologies will be implemented. The urbanization is 
stable, however, the energy production should increase under 
agricultural intensification. This increase in energy demand is 
related to the increment of drip irrigation techniques under 
the aim of produce more food, saving the current land area, 
with less water. 

Industrial Processing: The main target is to produce 
more energy for a highly industrial Tashkent region. 
According to this scenario, there is an increase in employment 
related to the industry. Therefore, there will be an increase 
in urbanization in the region due to a high migration from 
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the countryside along with rising energy demand. Moreover, 
the agricultural production decrease but an added value will 
be given to the food processing chain. However, industrial 
processing scenario could have a negative trend for the 
environment by increasing urbanization (new houses, roads, 
factories, etc), high industrial waste, and water demand.

Impact assessment results and discussion. In figure 3, 
it is shown the results of the impact assessment according to 
the different potential scenarios for Tashkent region.  

Certainly, we encountered the dilemma of deciding 

Fig.3. Comparison of potential scenarios in Tashkent region

between producing more energy to industrialize or to produce 
more food but by using water saving technologies. In all the 
decisions we made, the living conditions of the population in 
the region will be impacted in all dimensions. We also faced 
limitations regarding time and data along with our different 
perspectives and interpretations, where it was difficult to 
choose the best scenario and give priority to some parameters. 

In general, as a producer of 54% of total hydropower energy 
production in Uzbekistan, the region has further potential 
to produce more green energy. Therefore a new hydropower 
systems have been commissioned recently, such as the Pskom 
Hydropower plant. It shall be considered that the fertile soil 
makes the Tashkent region attractive for farmers to crop 
and carry out orchard farming to produce more food. But on 

the other hand, the region has the most priority to develop 
industrialization among other regions of Uzbekistan. 

Although, it was difficult to give priority between whether 
to use water for energy in the Industrial processing scenario 
or to produce food under Agricultural intensification for the 
region, our analysis has led us to conclude that the current 
“No change” scenario is not the best option to achieve 
sustainability. Due to if it continues as “business as usual” 
under intensive industrialization and population increase, 
energy, and agricultural land scarcity will be highly observed.  

Concluding remarks. Based on our analysis, we have 
concluded that Industrial processing and Agricultural 
intensification scenarios represent better options for the 
region. While other regions of Uzbekistan are facing an 
increment of energy production through hydropower, more 
industrialization and high land degradation problems, 
Tashkent region is also challenged to produce more crops 
and expand orchards to provide food security not only for its 
own consumption but for whole Uzbekistan. We think that 
this methodological approach was useful to experience the 
difficulties of decision making among people from different 
backgrounds and also, the big responsibilities that these 
decisions could imply for the sustainability dimensions in a 
region and at several scales. 
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