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An overall goal of the PEER Project is to build 

adaptive capacity of the countries sharing the Amudarya 

basin to manage effectively their transboundary waters 

under climate change (CC) & other uncertainties. 

This goal is to be achieved by studying in a holistic 

manner transboundary water management (TWM) 

issues in the Amudarya basin for the long run under 

conditions of climatic & other changes along with 

national plans on irrigated agriculture & hydropower 

development.  
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Research objects 

are river network, 

large canals and 

collectors, lakes, 

reservoirs, HEPS, 

and planning 

zones (provinces) 

of the riparian 

countries in the 

Amudarya basin   
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Upper reaches of the 

Amudarya River Basin: 

Tajikistan planning zones  



  

   

Проект PEER - "Адаптация управления водными ресурсами 
трансграничных вод бассейна Амударьи к возможным 

изменениям климата" 

Middle reaches of the 

Amudarya River Basin: 

Uzbekistan and 

Turkmenistan planning 

zones  
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Lower reaches of the 

Amudarya River Basin: 

Uzbekistan and 

Turkmenistan planning 

zones  
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Main tasks : 

• Assess possible changes in the hydrologic regime of 

Amudarya Basin rivers & future crop water 

requirements due to climate change 

• Study scenarios of long-term flow regulation by a 

system of large hydropower reservoirs on the 

hydrology of rivers, available water supply for 

irrigated lands and for sustaining aquatic ecosystems 

in the basin 
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Main tasks: 

• Evaluate future crop water requirements for irrigated 

lands of the riparian countries under an array of 

     future climate change & river flow regulation  

• Elaborate possible tradeoff between national 

priorities & requirements at the basin level inter alia 

on the basis of legal analysis of transboundary water 

management in Amudarya basin 
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Information resource 

 
• The project PEER created Database and interface to water indicators in the 

context of Planning Zones, rivers, HPPs. http://cawater-info.net/peer/ 

• Project Web-site.   http://cawater-info.net/projects/peer-amudarya/ 

 

Information resource located on the SIC ICWC  servers and available in the 

internet: http://cawater-info.net 

  
 

 

 



    

  

 Planning 

Zone model                                  

is one of  

the PEER 

research 

tool 

  

Climatic scenario

Series of surface water

resources

Socio-economic model (SEm)

Estimation of water

ecosystems

Planning zone model 

(PZm)

Hydropower Model
Water Allocation Model 

(WAm)

Socio-economic scenario
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The basis of modeling: 

 

• The General Algebraic Modeling System (GAMS), 

USA,was approved as the basis for modeling of 

optimization processes under the PEER Project  

• Integrated DEFinition method (IDEF), was created 

as part of the USA program ICAM (Integrated 

Computer Aided Manufacturing); applied standards: 

Function Modeling (IDEF0), Information Modeling 

(IDEF 1)  
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USED AT: AUTHOR:  ruslan.khafazov@gmail.com DATE:

REV:PROJECT:  Модель зоны планирования
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DRAFT

RECOMMENDED

PUBLICATION

READER DATE CONTEXT:

PZM-0

NODE: TITLE: NUMBER: Модель  зоны  планирования
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           Decomposition diagram for Planning Zone model (PZm) 
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PZm Interface: output data, Water balance indicators, 2014  
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Test result. Khorezm PZ, 2011, 2013 y, Water consumption 

(mln.m3). Comparison of actual data with calculated data.   
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Scenarios 

1. Climate change by 2050 and its impact on: 

• river flow regime 

• crop water requirements (water demand) 

2. Socio-economic (scenarios of country development by 2050) 

• Agriculture (BAU, food security, export oriented) 

• Industry, municipal sector (BAU) 

3. Distribution of crops by PZ according to national agricultural development 

scenarios by 2050, optimization  

4. River flow regulation by reservoirs and HEPS by 2050: 

• energy-generation operation regime, 

• energy-irrigation operation regime. 



Зависимость годового стока реки Пяндж от 

годового стока реки Амударья
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 Reconstruction and analysis of river flow series 

 in the Amudarya River Basin, Mm³ :  PEER / ASBmm 



Сток реки Вахш за июль месяц
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Assessment of climate change effect on river flow and plotting of 
river stream flow hydrographs for the Amudarya basin for 2016—

2055: PEER / ASBmm / REMO 0406 
 
 

 

 

Runoff of the Vakhsh River in July:  

downward trend, comparison with average long-term value (1932-1999) 

 



Трансформация гидрографа реки  Пяндж - Нижний Пяндж, 

сценарий REMO-0406, средний по водности год
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Трансформация гидрографа реки  Кафирниган,                                                       

сценарий REMO-0406, средний по водности год
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Transformation of  

Vakhsh river hydrograph 

for average flow conditions,  

2055,  comparisison with 

average long-term value, 

REMO-0406 

Transformation of  

Pyanj river hydrograph 

  

Transformation of  

Kafirnigan river hydrograph 

  



Снижение стока реки Амударья,                                                                            

вызванное влиянием климата: сценарий REMO 0406
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Decrease in Amudarya River runoff because of climate change                

for June, July, August,  2016-2055  - PEER / REMO  

 



Forecast of change in crop land areas  

in the Khorezm planning zone by 2050 



Forecast of changes in main crop yields  

in the Khorezm planning zone by 2050 
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