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Project Information 

• Funding Agency: USAID- PEER 

• Research Partnership with US:  West Virginia 
University 

• Project period: 24 month 

• Implementing unit within CAREC: CO in 
Uzbekistan 



Background 

•   

Length 2,620 km (1,628 mi) 

Basin 

534,739 km2 (206,464 sq mi)  

Tajikistan, Afghanistan, 

Uzbekistan, Turkmenistan 

Discharge 

 - average 2,525 m3/s (89,170 cu ft/s) [1] 

 - max 5,900 m3/s (208,357 cu ft/s) 

 - min 420 m3/s (14,832 cu ft/s 



Research objective: 

To assess the impact of climate change on surface 
water quality of the Amu Darya river, under 
plausible scenarios of: 

– climate change 

– change in irrigation practices and water 
management 



Project information 
• Specific objectives: 

– Understand current state of the water quality and water regime 
linkages in Amu Darya River and identify relationship; 

– Develop different climate-water scenarios for Amy Darya River and 
identify water quality outcomes of different scenarios through 
modelling exercise; 

– Identify major changes in water quality indicators under different 
climate –water scenarios and ‘hot spots’ in the river basin; 

 

 



Background 



Water salinity along the river  

 



Volatility of the river flow  

Source: Mirzabayev (2013) Climate Volatility and Change in Central Asia: 
Economic Impacts and Adaptation  



Water availability probability curve for 
the AM river 

Source: CAWATER database  



Shifts in the hydrological regime 



A hypothesis 

• Climate change (if all other factors remain 
unchanged) will act as an aggravating factor for 
water quality in the Amu Darya river because of: 

 

– overall reduction of the average annual flow of the river; 

– increase in the frequency of dry seasons; 

– increased demand for water due higher ET; 

– seasonal reduction of water flow during vegetation period 

 

 

 



Research approach 



• DEM SRTM 90 m (http://srtm.csi.cgiar.org) 

• Soil data (http://www.fao.org) 

• Land use MODIS data 

• Water Discharge hydroposts on Amudarya river 

National sources and http://cawater-info.net 

• Drainage Discharge  

National sources and http://cawater-info.net 

• Water quality data 

 

• ArgGIS 10.3, ENVI 5.0, R programming language 

 

 

 

 

 

DATA USED AND SOFTWARE 
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ARC SWAT  



ARC SWAT  
 



ARC SWAT  



ARC SWAT 



SUBBASIN DELINEATION  



MINERALIZATION 
IN THREE 

HYDROPOSTS 
WITHIN 

WATERING YEAR 



Database on WQ, WR and CC/ GIS/RS 
spatial analysis 



Countries 

Scenarios 
 

Business as Usual (BaU) Optimistic scenario (OS) Pessimistic scenario (PS) 

Afghanistan 

i.   More of food crops, rice 
ii.  Application of high rates of chemicals 
and pesticides 
iii. Minimum of mechanization and state 
support 
iv. High levels of water application and 
drainage water 
v. Household and small farming with no or 
little processing capacities 

i. Increase in cropping area 
ii. Higher level of mechanization 
iii. Reduction of water losses through better 
water 
   and agricultural technologies 
iv. Increased support to farming by state 
v. Commercialization of farming 

i. Reduction of cropping area 
ii. No or small mechanization 
iii. Increase in water losses due to 
degraded infrastructure 
iv. No support to farming by state 
v. Household/subsistence farming  

Tajikistan 

i.   Trend in increase of other crops (none-
cotton) 
ii.  Increasing application of agrochemicals 
iii. Overirrigation/high water norms 
iv. Small and medium size farming 
v.  Limited funding/support to agriculture 

i. Trend in increase of vegetables and 
orchards 
ii. Application of biological methods 
iii. Water saving technologies applied for 
major crops 
iv. Small and medium size farming 
v. Commercialization of agriculture 

i.   Trend on monocropping 
ii.  Further increase in application 
of agrochemicals 
iii. More overirrigation/high water 
norms and water 
     intake due to degrading 
infrastructure 
iv. Small and medium size farming 
v.  Reducing of funding/support to 
agriculture 

Turkmenistan 

i. State lead agriculture, state quotas for 
cotton, wheat 
ii. High agrochemical inputs 
iii. Over use of irrigation water and 
drainage  
iv. Medium scale agriculture 
v. Subsidies and support of state 

i. Reducing of state lead agriculture, state 
quotas for cotton, wheat are abolished 
ii. More of biological methods applied for 
crop protection 
iii. Systematic water saving in irrigated 
agriculture 
iv. Medium and large-scale agriculture 
v. Steady support of state to agriculture 

i.   State lead agriculture, state 
quotas for cotton,  
     wheat and other crops 
ii. High agrochemical inputs and 
deteriorated  
     drainage system 
iii. Irrigation system leaks are 
increased 
iv. Medium scale agriculture 
v. Subsidies and support of state in 
decline 

Uzbekistan 

i. State lead agriculture, state quotas for 
cotton, wheat 
ii. High agrochemical inputs 
iii. Over use of irrigation water and 
drainage  
iv. Medium and large-scale farming 
v. State support and subsidies 

i. State role in agriculture reduced, 
commercial agriculture is stronger 
ii. More of biological crop protection is 
applied 
iii. Water savings is applied in large scales 
iv. Medium and large-scale farming 
v. State support is still strong for agriculture 

i. State quotas for cotton, wheat 
and other crops  
ii. High agrochemical inputs 
iii. Irrigation system in decline and 
huge losses 
iv. Medium and large-scale farming 
v. State support and subsidies are 
in decline 

 

Scenarios: Ag policies in Amudarya 



Capacity building 

June 25- July 6, 2018 (Almaty) 

 

 

June 25- July 4, 2018 (Tashkent) 

 

 

June 13 to June 19, 2018 (Tashkent) 



 

 

Thank you for attention! 


