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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
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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



1. Preparation (planning & design)
1.1 Study of TWM in the basin Logical model for WM
1.2 Development of research methodology Scheme for scenario combinations, 

methodology

1.3 Data collection & analysis (climate, water & 
land resources, HEPS operation regimes, etc) 

Evaluation of existing climatic 
scenarios, data 
Prices for agricultural products & 
electricity  for 2050 

1.4 Working meeting Plan to coordinate activities
2. Research 
2.1 ASBmm adjustment Adjustment of the components of 

water balance
2.2 Analysis of national development programs Data on development strategies for 

sector of agriculture, irrigation, 
hydropower and ecosystems (until 
2050)

2.3 Modeling crop water requirements in light 
of CC

Crop water requirements by province 
for 2020-2050 

2.4 Modeling runoff series in light of CC Runoff series for 2020-2050
2.5 Study HEPS operation regimes Alternative scenarios of HEPS 

operation for 2020-2050
2.6 Study limitations for development Required water supply to Afghanistan, 

lakes of the Amudarya delta & the Aral 
Sea 

2.7 Study legal & institutional framework Legal and institutional assessment
2.8 Hold a seminar-training Seminar to discuss results of stage 1&2 

& train research team & students on 
modeling approaches for Stage 3   

3. Numerical experiment 

3.1 Conduct serious of simulations for different 
scenarios (climate, water resources, HEPS 
operation, innovations, water requirements)

Assessment of impact of CC & & HEPS 
operation on water availability for 
provinces and aquatic ecosystems for 
2020-2050 
Assessment of CC impact on water 
resources & water balance 

3.2 Develop proposal on WM under CC Principles of WM for 2020-2050, 
including legal issues 

4. Dissemination
4.1 Maintain the project page on the web-site New knowledge & data on web-site
4.2 Organize a final workshop Workshop to disseminate results, present 

web-site with project data, futuretarining 
plaln discussion 

4.3 Prepare policy briefs, scientific articles & other 
publications 

Policy briefs, articles, other publication

4.4 Present results & repare project’s follow-up 
dissemination plan

Report.    Plan for dissemination of the 
results upon completion of the project. 

Activities Milestones Activities Milestones Activities Milestones 

Updated research schedule - TWM in the Amudarya adaptation to climate change uncertainties 

1 November 2015 – 1 November 2016 1 November 2016 – 1 November 2017
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Information resource

•The project PEER created database and interface to water indicators 
in the context of planning zones
•Filling the data (1 October 2016): Khorezm, North and South 
Karakalpakstan

•Information resource located on the SIC ICWC  servers and 
available in the internet:

http://cawater-info.net/peer



Project web-site
www.cawater-info.net/projects/peer-amudarya/

Project web-site



Management:
Categories

•Water withdrawal in PZ

•Water discharge in PZ

•Water withdrawal from 
the river 
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Indicators on categories (2010-2015)
Water withdrawal in PZ: total, for agricultural needs, irrigation, 
residential use and industry

Water discharge in PZ: total, in agriculture, residential use and 
industry

Water withdrawal from the river: limit for water withdrawal, actual 
withdrawal





ASBmm–
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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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 2020…2050)
• Agriculture (BAU, food security, export oriented)
• Energy (growth of energy consumption, putting new hydropower into 

operation), industry, municipal sector (BAU)
3. Distribution of crops by PZ according to national agricultural development 

scenarios by 2050, criterion optimization 
4. Innovations in PZ – water conservation and yield improvement based on 

national agricultural development scenarios by 2050
5. 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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Сравнение динамик стока рек бассейна Амударьи за 2000 - 
2015 гг
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Reconstruction and analysis of river flow series
in the Amudarya River Basin, Mm³ :  PEER / ASBmm



Снижение стока реки Амударья,                    
вызванное влиянием климата: сценарий REMO 0406
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Трансформация гидрографа реки  Пяндж - Нижний Пяндж, 
сценарий REMO-0406, средний по водности год
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Трансформация гидрографа реки  Вахш - 
Комсомолабад, 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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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



Forecast of change in crop land areas in the Khorezm planning zone by 2050

Forecast of per capita production of basic foodstuffs in the Khorezm planning zone by 2050 



Forecast of changes in main crop yields in the Khorezm planning zone by 2050



Forecast of changes in crop production output in the Khorezm planning zone by 2050



Department of Earth and Planetary Sciences, the Johns Hopkins 
University; Baltimore, Maryland, USA 

Department of Earth & Planetary Sciences
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