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Strengthening Analysis for Integrated Water Resources Management 
in Central Asia: 

A Road Map for Action 
 

Foreword 
 

 
Harnessing natural resources and capitalizing on economic growth opportunities has historical 
precedence in the expansive development of trade and commerce throughout Central Asia. A network 
of interlinking trade and commerce routes through the region, known as the Silk Road, once connected 
Europe, Northern Africa and Asia.  
 
After millennia, this region is again at the crossroad of opportunity in today’s global economy. The 
countries of Central Asia - Afghanistan, Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan and 
Uzbekistan - are all endowed with untapped resources. With opportunities to leverage trade-offs to 
ensure sustainable energy and water security, they are uniquely placed to individually prosper, as well 
as mutually benefit from basin-level economic growth.   
 
The energy-water nexus remains a complex and challenging transition for Central Asia countries. The 
economic structures created by the Soviet Union, hardwired into the infrastructure of each country, 
demand transboundary dependence for basic energy and food security. Even more challenging is the 
very nature of water – on one hand, considered a right by some, on the other, subject to international 
conventions between parties with differing interpretations. Emerging energy markets, as yet unable to 
adequately capture the interwoven values of water, may determine how to allocate resources in that 
sector; however, water management still requires a combination of cooperation among institutions, 
public sector governance and reinvestment in infrastructure. 
 
Currently, neither emerging markets, basin-level institutions nor the political climate is sufficiently 
strong to achieve new forms of cooperation that also respect sovereign ambitions and differences. As 
a result, the Central Asia Energy-Water Development Program (CAEWDP) was designed with the 
vision of assisting Central Asia countries build energy and water security while leveraging basin-level 
cooperation and catalyzing long-term economic growth and livelihood security in each country.  
 
The CAEWDP is structured to promote the highest value mix of reliable energy resources, to improve 
the quality and transparency of analysis and decisions and to accelerate improvements in the 
productivity and efficiency of water use. Lessons from international waters negotiations and 
agreements owe their success to strong analytics and trust building through ownership and 
transparency. CAEWDP’s energy-water component is designed to provide the analytical tools and 
capacity to replicate these successes.  
 
This Road Map is prospective, not prescriptive; it offers guidance about how to proceed while taking 
stock of the progress to date, and describes how a shifting paradigm on water management provides 
a strategic opportunity for Central Asia countries to strengthen analysis, to enable informed decision-
making for integrated water resources management, and to build confidence for cooperation. 
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Joint persistent efforts during CAEWDP diagnostic phase by the World Bank and donor partners 
have been recognized by those engaged in consultations and workshops, as well as at higher levels. 
Most recently at the 11th Central Asia Regional Economic Cooperation (CAREC) ministerial meetings 
in Wuhan, China, where the council of ministers recognized: “… a key breakthrough, by and large, 
the CAREC countries, acknowledged the importance of resolving the regional water agenda.” A joint 
ministerial statement stated “To strengthen energy-water linkages, a common understanding has 
been reached on the initial need to develop the analytical tools for water management at the 
national and regional levels…this acknowledgement owes much to the persistent efforts of the 
World Bank energy and water teams since the last ministerial conference.”   
 
Senior leaderships’ recognition of the level of effort to date is welcome; however, challenges 
remain. This Road Map program hopes to be transformative, becoming a flagship for the energy-
water dialogue in Central Asia: to benefit from advances in earth systems science innovations in 
support of open and transparent analytics. It capitalizes on the existing high knowledge base while 
capturing the eager, young interest in the future and, through a transparent, open process, building 
confidence to enable cooperation across the basins. As such, this Road Map guides the process 
forward. 
 
Saroj Kumar Jha 
Regional Director for Central Asia 
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Strengthening Analysis for Integrated Water Resources Management 
in Central Asia: A Road Map for Action 

 
Executive Summary 

 
The Road Map for Strengthening Analysis of Integrated Water Resources Management outlines a 3-year 
program to upgrade the knowledge platform for managing water resources in Central Asia.  Its ultimate 
purpose is to enhance the ability of all countries to engage in evidenced- based dialogue on water and 
energy management. It focuses on regional actions, linking all five countries plus Afghanistan, but 
recognizes the essential role of national initiatives. It covers the core elements of a modern decision 
support system and, based on extensive consultations, supports a change in accessing, developing, and 
sharing information and analysis.  The intended outcomes of the Road Map are to: (i) establish a 
knowledge platform that is accepted by countries as a basis for cooperative actions; (ii) enhance 
capacity and knowledge sharing at the national and regional levels, and (iii) directly improve 
management of water at national and transboundary scales. 
 
Context:  The countries of Central Asia all benefit from the water resources of the Syr Darya and Amu 
Darya rivers, the two basins of the Aral Sea, and the infrastructure built around these resources. 
However, water distribution is uneven and so requires coordinated, cross-country management. Such 
coordination will become increasingly important as countries pursue sovereign development goals and 
aspirations for both water and energy security, as evidenced by new infrastructure proposals. There are 
additional significant and interrelated challenges emerging in the region pertaining to irrigated 
agriculture, population growth, and climate change, protection of environment, energy-water linkages, 
and disaster risk management. As countries strive to meet these challenges, government decisions will 
become increasingly complex, decisions that integrate national priorities and potential synergies from 
collaboration and the imperative of new/creative solutions in a changing political landscape. 
 
The Central Asia countries have an impressive base of talent and tradition in water management.  Yet, 
changing political structures, institutions, and the very nature of water management issues, have 
challenged the previous Soviet system of technical analysis and decision-making.  The current status quo 
is increasingly characterized by lack of awareness, scarcity of innovative diagnostic tools and analytical 
technologies, fragmented information and data, and wide differences in access and capacity.  This 
situation compromises the development of a commonly accepted knowledge platform, better 
understanding of opportunities and risks of different water management regimes and, ultimately, 
evidence-based dialogue and decision-making across borders.   
 
Consultations with experts from across Central Asia confirmed a need to strengthen analysis of 
integrated water resource management.  The role of knowledge and analysis in effective management 
of transboundary rivers is corroborated by international experience. A recent global study (which 
included a case study from the Syr Darya in Central Asia) suggests that managing five common risks to 
cooperative water management will require a package of actions and mitigating strategies.  One 
strategy -- “Knowledge and Skill Expansion” – helps directly mitigate three of the five risks related to:  
capacity and knowledge; accountability and voice, and equity and access. Capacity and knowledge is also 
linked to a fourth risk, namely the ability to act in the best interest of the country without constraints, 
making decisions independently (sovereignty and autonomy). 
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Key factors in the strategic context for strengthening analysis for integrated water resources 
management, as defined by the Global Water Partnership,  are  summarized in Table ES1. 
 
Process:  Development of the Roadmap adopted a consultative approach, beginning with 
reconnaissance with experts from across Central Asia, followed by national cross-sectoral workshops. 
Consultations were augmented by various diagnostics including an inventory and comparative analysis 
of models for water management that exist in the region, and development of a demonstration model 
to explore the use of state-of-the-art public domain data and modeling platforms. The consultations and 
diagnostics culminated in a regional forum titled: 
Strengthening Analysis for Integrated and Adaptive 
Water Resources Management in Central Asia held 
in Almaty, Kazakhstan in July 2012.     A draft Road 
Map was discussed at the workshop, followed by 
further refinements at the request of the 
participants.   
 
The workshop was significant because it convened a 
range of technical and policy expertise from Central 
Asia and the international community. National 
delegations from all six countries (Afghanistan, 
Kazakhstan, Kyrgyz Republic, Tajikistan, 
Turkmenistan and Uzbekistan) were represented by 
34 delegates: five or six participants in each national 
delegation with multi-sectoral representation (e.g., 
water resources, agriculture, hydro-meteorological, environment and policy-makers). The International 
Fund for Saving the Aral Sea (IFAS) was represented and international development communities and 
global water experts contributed.  In evaluating the workshop, 80% of country delegates indicated they 
were optimistic about working together to strengthen analysis of integrated water resources. 
 
The Road Map was prepared as a collective effort not only among Central Asia experts, but also among 
the World Bank (Central Asia Energy-Water Development Program) and its development partners: the 
Swiss Cooperation and United Nations Economic Commission for Europe (UNECE).  It is rooted in the 
Third Aral Sea Basin Management Program (ASBP-3) of the Executive Committee for International Fund 
for Saving the Aral Sea and the work program of the Central Asia Regional Economic Cooperation Energy 
Sector Coordinating Committee Energy Action Plan, to which regular updates were provided and advice 
sought.  

Main Findings:  The core messages from regional and national consultations were a consensus on the 
need for further development of analytical capability to support dialogue.  There was a strong thread of 
common issues in energy and water security, environment, agriculture and social concerns.  This 
translated into considerable agreement on criteria that form the backbone of modeling.  Yet there were 
also unique priorities that varied from country to country, ranging from energy deficits to investments in 
irrigation.   
 
The inventory of models identified more than 30 examples ranging from national to single basin to 
regional models. These reflect the considerable effort and skill dedicated to analysis of basin-level 
issues.  The more detailed review comparing ten models on 18 descriptors highlighted common 
features, model strengths and range of opportunities for expansion, while also identifying model 
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limitations. Results were presented to a “modeler’s roundtable” at the regional workshop.  Specialists 
confirmed that one model is not adequate for addressing the complexity of water issues: a modeling 
framework or system of models is preferred instead of talking about “the model”.  Other comments 
included: 
 

 Some of the models have potential but they need to be better understood and evaluated.  

 Some models were developed to tackle particular issues but did not define regional interests. 

 Some models are not applicable to current water energy issues.  

 Some models could be complementary.   
 
Two very recent models – the Aral DIF and BEAM – offer an opportunity to further explore modeling 
needs, along with a model currently under development by SIC-ICWC.  AralDIF clearly demonstrated the 

possibility of using earth system modeling 
and public domain data to establish a 
reliable water balance across the entire 
Aral Sea Basin.  It captures the interaction 
of basic factors (such as climate, soil 
types, biodiversity) on outputs (such as 
soil moisture).  It can be used to explore 
changing conditions in a non-stationary, 
dynamic world across a range of 
temporal or geospatial scales, and 
introduces techniques to further explore 
groundwater. By design, its further 
development as a management tool 
requires more in-depth discussions 
among key stakeholders. The BEAM 
model would also benefit from further 

development and broader exposure and training of government and non-governmental users. 
 
In summary, a regional IWRM decision support system is welcome and should build on work previously 
undertaken in the region.  A critical part of that system is to build trust among experts and institutions 
and ensure national ownership and engagement.  It also requires more extensive use of open source 
data and modeling platforms.  These key findings are summarized in Table ES1. 
 
The starting point for the Road Map was articulation of principles to govern regional integrated water 
resource analysis.  Based on discussion of the consultation results and diagnostics at the regional 
workshop, national level technical specialists from six countries agreed to eight principles (see table ES1) 
that emphasize a commitment to transparency, balancing regional and national ownership, open source 
and public domain data, information products and models, and strengthening capacity and institutional 
sustainability. To meet these principles the Road Map was designed to capture the variability of current 
technical capacity throughout the region, the concerns and emerging aspirations of individual countries, 
and the opportunities offered by the rapidly developing set of international tools and resources.   
 
Road map for strengthening analysis of integrated water resources management:  Diagnostics and 
consultation confirm the need for considerable strengthening of analysis for integrated water resources 
management at the national level as a basis for any effective regional knowledge platform. Integrated 
water resources management, as defined by the UN-Water and Global Water Partnership, is a process 
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which promotes the coordinated development and management of water, land and related resources, 
in order to maximize the resultant economic and social welfare in an equitable manner without 
compromising the sustainability of vital ecosystems; it's the rationale for efficient, equitable and 
sustainable development and management of limited water resources and for coping with conflicting 
demands.  
 
This report references emerging national road maps (e.g. national water sector strategies), which will be 
integrated with the principles of the regional Road Map; however, it focuses on regional activities (that 
is, initiatives that engage at least two countries) and tools for transboundary water management.  This 
includes essential linkages between national and regional systems to ensure data sharing and 
cooperative analysis are technically feasible. 
 

Table ES1:  Foundations of the Knowledge Road Map 
 

Strategic context Diagnostic Regional Workshop 

 The energy and water systems of 
Central Asia are interdependent.  

 Cooperation is a cornerstone to 
managing these resources to meet 
the existing needs and 
development aspirations of the 
countries of Central Asia. 

 Cooperation can be differentiated 
from “informing” to joint 
investments; the optimal level of 
cooperation is best tailored to 
specific issues, countries and 
political dynamics 

 A knowledge platform is needed to 
support evidenced-based dialogue 

 That knowledge platform must 
reflect the interests of all parties, 
and be commonly accepted as 
objective. 

 Strengthening analysis of IWRM 
contributes to the knowledge 
platform, the confidence of each 
party to cooperate, as well as to 
directly managing water resources 
at the country level.  

 Central Asia specialists are agreed 
that strengthening of analysis for 
IWRM is needed  

 Concerns with the status quo are:  
(i) lack of analysis or consideration 
of national level priorities;  
(ii) accessibility and transparency of 
data and calculations; (iii) capacity.  

 Modern technologies exist to 
address concerns and strengthen 
the knowledge base. 

 The issue is not a lack of models, 
but a lack of understanding, access 
and transparency. 

 Central Asia specialists support the 
objective for cooperation in 
strengthening IWRM analysis. 

 The development community 
supports this objective. 

 Work programs of two regional 
organizations include IWRM 
analysis: IFAS (in particular through 
ASBB-3) and CAREC Energy Sector 
Coordinating Committee 

 Eight principles were identified to 
shape future efforts, related to: 
1. Balance of national land 

regional ownership 
2. importance of consultations 

and collaborative efforts 
3. Basin models that address 

both national and regional 
priorities and constraints 

4. Increasing accessibility of 
analyses through improved 
formats 

5. Emphasis on open source data 
and information products 

6. Integration of global and local 
data (“top down and bottom 
up”) 

7. Building human capacity in 
combination with emerging 
technology 

8. Institutional and financial 
stability. 

 
The Road Map covers the main parts of a decision support system: Component 1:  Data and Information 
System; Component 2: Building a System of Models; Component 3: Governance; and Component 4:  
Capacity Strengthening. Part of a much longer term and ambitious endeavor, it focuses on initial 
activities that are consistent with current demand and the specific conditions in Central Asia. It is 
expected that these initial activities will stimulate refinements and new actions at both the national and 
regional levels. The Road Map is defined as a set of activities to be undertaken over the next two to 
three years. It does not detail implementation arrangements, which will be determined once partners, 
funding, and scheduling is finalized for each individual activity. 
 
The twelve separate activities of the Road Map are listed in Table ES2.  Four activities are identified 
under Data Management; three under Modeling and five under Governance.  Significant capacity 



xiii 

 

strengthening components are embedded in more than seven activities. These activities are consistent 
with the Third Aral Sea Basin Plan (ASBP-3). Specifically Direction 1 – Integrated Water Resources 
Management” refers to information management systems, and Direction 4 refers to institutional 
development, strengthening regional cooperation and training and capacity building.  They are also 
consistent with the Energy Sector Coordinating Committees current work program.   
 
Implementation of the Road Map will benefit from engagement of these regional organizations, as well 
as specific national level projects (e.g., Hydrometeorology Modernization Program).  The relevant 
Central Asia entities are likely to differ from one activity to the next: national activities will necessarily 
be led by state governments and warrant attention to complement the regional Road Map. Bilateral or 
regional initiatives could leverage existing regional organizations such as IFAS and its agencies, or other 
recognized institutes or organizations.  The technical and convening mandates of the ICWC and EC-IFAS, 
in particular, could play a critical role in implementation of the Road Map, supported within the context 
of the Third Aral Sea Basin Plan. Workshops participants stressed the need for milestones, timeframe 
and implementation schedules so that progress at the activity level can be monitored.  Each activity is 
identified with either Swiss cooperation, UNECE or the World Bank as a supporting development 
partner. Supporting partners will work with the relevant Central Asia entities to finalize design and 
implementation arrangements, and arrange funding. 
 

Table ES2: Proposed Road Map Activities 
 

Activity Purpose 

Data Management  

Activity 1.1 : Central Asia Energy –Water  
Knowledge Portal 

Expand an accessible web-based portal, integrating public domain local data   

Activity 1.2: CAHMP Regional Hydromet 
Modernization Program  

Regional support for modernization of hydromet services  

Activity 1.3 Water Quality in Central Asia 
Establish common principles for measurement,  
exchange water quality information  

Activity 1.4: Bilateral Water Information 
Systems 

Transboundary information systems to strengthen water management  
between countries 

Modeling 

Activity 2.1: Strengthening Capacity for IWRM 
Modeling  

Training on existing basin models and exploration of modeling options and 
needs   

Activity 2.2: Global Experience with IWRM 
Decision Support 

Strengthening capcity on global approaches to IWRM analytics in coordination 
with World Bank Institute 

Activity 2.3: Basin Modeling for Operations 
Develop models or apply a system of models/modules for priority operations 
(e.g.,  hydrologic extremes, water conservation) 

Governance 

Activity 3.1: IFAS Institutional Strengthening Strengthen the institutional capacity of IFAS 

Activity 3.2: Institutional Needs Assessment  
Assess and define options to Improve the institutional structure for IWRM 
knowledge platform 

Activity 3.3: Community of Practice and 
Knowledge Network 

Secure a community of practice and knowledge network to connect a wide 
range of government and non-government experts.  Establish regional 
knowledge and innovation through national competence centres. 

Activity 3.4: Afghanistan/Tajikistan bilateral 
cooperation on hydrology and environment 

Support for Afghanistan and Tajikistan to cooperate on  hydrology and 
environment  

Activity 3.5: Dam Safety Cooperation on legal and institutional frameworks for dam safety  

Capacity Strengthening:   Embedded in Component 1, 2, 3 activities, specifically activities 1.1, 1.2, 2.1, 2.2, 3.3, 3.4, 3.5. 
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Looking forward:  The Road Map is inspired by a far-reaching vision, one that supports comparable 
capacity, ownership and engagement across countries, and responsibility at the national level.  It is 
ambitious in light of current capacity, lack of equipment at the national level, institutional weaknesses 
and current integration of state-of-the-art technologies.  Achieving the vision will require a long-term 
commitment with adaptation and “course correction” along the way to take advantage of new 
opportunities and to adjust to new constraints.    
 
Against this vision, the Road Map is modest – a plan or a guide for future actions and a set of twelve 
immediate activities.  It is the product of the dialogue both within and across countries and reflects the 
opportunities and constraints as they currently exist.  It contributes to a foundation for cooperation 
among countries.  Its success may result in a joint investment in a comprehensive, modern knowledge 
platform that is accepted by all countries as a basis for coordinated rationale use of the rivers of the Aral 
Sea Basin.   
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CHAPTER 1: INTRODUCTION 
 
 
The countries of Central Asia1 benefit from the water resources of the Syr Darya and Amu Darya rivers, 
the two basins of the Aral Sea, and the stock of infrastructure built up around these resources. However, 
water distribution is uneven and requires coordinated management within current social and economic 
structures. Such coordination will become increasingly important as countries pursue sovereign 
development goals and aspire for both water and energy security, as evidenced by new infrastructure 
proposals in the countries of the Aral Sea Basin.  
 
Other significant challenges are emerging in the Basin. Climate change is expected to cause higher 
temperatures, affect the timing of snow- and glacier-melt, shifting the runoff regime from the current 
spring/early summer towards late winter/early spring, and increase variability and extreme events. UN-
based moderate population growth scenarios suggest that the total population will increase by 21 
million in the Basin by 2050, which corresponds to an increase of one third over today’s levels. Even 
assuming negligible impacts from climate change, per capita water availability could be reduced by more 
than 33 percent by 2050 compared to today’s levels, all else being equal.  
 

Strengthening analysis of integrated water resources management 
 
Integrated water resources management (IWRM), as defined by the UN-Water and Global Water 
Partnership, is a process which promotes the coordinated development and management of water, land 
and related resources, in order to maximize the resultant economic and social welfare in an equitable 
manner without compromising the sustainability of vital ecosystems; it's the rationale for efficient, 
equitable and sustainable development and management of limited water resources and for coping with 
conflicting demands. As countries strive to meet these water challenges, management decisions will 
become increasingly complex. Among the tools needed to better understand the options for IWRM and 
trade-offs for energy-water integration is a modern knowledge base that takes full advantage of existing 
systems and capacity in the region, and maximizes the appropriate application of emerging technologies 
and tools. 
 
This report documents efforts to understand the current situation and needs for establishing such a 
commonly accepted knowledge base, encompassing the range of water users, including agriculture, 
drinking water, ecology, and hydropower.  Such a knowledge base consists of data, analysis (modeling), 
institutions and capacity at both the national and regional levels.   The immediate objective of this effort 
is to establish a “Road Map” for strengthening regional energy-water modeling and analytics (decision 
support system) that is built on the priorities of the countries.  This objective originally subsumed 
various sub-objectives, namely to: 
 

 Establish a common vision of modeling needs 

 Reach agreements on model architecture 

 Establish a foundation for trust and incentive for further development  

 Identify institutional principles to support further development 

 Begin a process to even capacity across the region. 

                                                        
1
 Countries of Central Asia include: Afghanistan, Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, Uzbekistan 
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Working with national specialists, regional organizations and development partners, the World Bank 
undertook a comprehensive diagnostic of existing approaches, and identified key features to strengthen 
analysis of integrated water resources management in the future.  The World Bank then partnered with 
the Swiss Government (Swiss Cooperation) and the UN (UNECE) to host a regional knowledge exchange, 
resulting in this “Road Map” for future efforts. 
 
The diagnostic explored a variety of issues in developing a robust knowledge platform for integrated 
water resources management, including:   
 

 the role of technology (with particular attention to the recent emergence of a wide array of 
global tools and data); 

 balance between regional and national responsibilities and interests (particularly in the context 
of emerging national plans and aspirations for water management); and  

 institutional structures and capacity for both national and regional analysis. 
 

The diagnostic activities included consultation at the national and regional levels, examination of 
existing Aral Sea Basin models, and development of a demonstration model that focuses on publically 
available data and modeling platforms.  The diagnostics concluded with the six-country knowledge 
exchange workshop, which revealed significant change since 2009.  Specifically, eight core principles 
were agreed that shifted the paradigm in the approach to regional level analysis of integrated water 
resources management.  Those principles highlighted the role of new technology, increased access and 
transparency, and institutional structures that engage the aspirations and priorities of each country. 
 
Recognizing the long term process required to fully establish a modern, commonly accepted knowledge 
base for integrated water resources management in Central Asia, the Road Map consolidates the 
findings of the diagnostic and workshop and propose a series of activities to be undertaken over the 
next 2-3 years to operationalize the new approach.   
 

Structure of the report 
This report is structured as follows: 

 Chapter 2 provides context on the energy-water issues that dominate the region and that have been 
discussed with national counterparts as priority issues of common concern; this chapter provides 
the sectoral context on energy-water dynamics by outlining the analytical and political approaches 
for basin-level cooperation on these issues and lessons from international experience;  
 

 Chapter 3 summarizes the methodology and strategic approach for structured consultations and 
analytics; it reports results and key considerations in formulating a vision and direction for 
strengthening analysis for water resources management; 
 

 Chapter 4 is the Road Map itself; outlining an overall basin-level framework for future program 
activities that aim to be transformative; and   
 

 Chapter 5 provides concluding comments on the next steps and identifies elements not yet 
addressed in the Road Map. 

A second document includes the summaries and outputs from the diagnostic activities2.   

                                                        
2 Full reports for project activities are available on line at: 
[http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/ECAEXT/0,,contentMDK:22743346~pagePK:146736~pi
PK:146830~theSitePK:258599,00.html]. 
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CHAPTER 2:  STRATEGIC CONTEXT 
 
2.1 Challenges of integrated water resources management in Central Asia  
 
The countries of Central Asia benefit from the water resources of the Syr Darya and Amu Darya rivers and the 
infrastructure built around these resources. However, the uneven distribution of these water resources result in 
very different levels of access and security with important geographic and economic dimensions:  downstream 
countries are highly dependent on upstream countries for water essential for irrigation while upstream countries 
depend on hydropower generation for energy security (Figure 1, Table 1). 
 
Uzbekistan, a downstream riparian 
of Amu Darya and Syr Darya rivers, 
has a water dependency ratio of 
77percent3 (primarily for irrigation 
and agriculture) which is 
exacerbated by aging and 
inefficient Soviet infrastructure. 
Turkmenistan, also a downstream 
riparian, has an even higher water 
dependency ratio – 97 percent, 88 
percent of which comes from the 
Amu Darya. Turkmenistan is the 
fourth riparian country on the Amu 
Darya, after Tajikistan, Afghanistan, 
and Uzbekistan, although it also 
plays an upstream position relative 
to Uzbekistan along some stretches 
of the river. Kazakhstan is the fourth riparian of the Syr Darya, with a water dependency ratio of 31 percent. 
Kazakhstan is currently cooperating with Kyrgyz Republic on energy, is interested in Tajikistan hydropower and 
manages a range of water and energy issues with Uzbekistan. 
 
In contrast, Tajikistan is a water abundant 
upstream riparian of the Amu Darya, with 
increasing bilateral linkages with Kyrgyz Republic 
and Afghanistan and important transportation and 
trade links with Uzbekistan. Hydropower potential 
is seen as a main development driver, but is 
accompanied by the international nature of its 
rivers. Kyrgyz Republic is a water abundant, 
upstream riparian of both the Syr Darya and Amu 
Darya. Development aspirations include development of considerable hydropower potential, but are 
complicated by relations with Uzbekistan over management of multi-year reservoir and the Ferghana Valley. 
Afghanistan is a water abundant upstream riparian of the Amu Darya. There is high investment potential in the 

                                                        
3
  The water dependency ratio is the percentage of water available in the country that depends on sources outside the 

country. 

 

Figure 1: There is a large imbalance between upstream and downstream 
countries in water withdrawal and availability 

(Source UNEP 2011) 

 
 

Table 1: Hydrologic Parameters of the Amu Darya and 
Syr Darya Rivers 
(source: UNEP 2011) 

 

River/Parameter Amu Darya Syr Darya 

Total length 2,540 km 2,212 km 

Drainage 534,739 km2 800,000 km2 

200,000 km2 (effective) 

Mean discharge 97.4 km3 37 km3 
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basin for hydropower and irrigation on which Afghanistan is willing to engage bilaterally and multilaterally. 
However, Afghanistan has not historically been part of the water management framework for Central Asia. 
 
The key issues for integrated water resources management (IWRM) in Central Asia are: 

 
 Irrigated Agriculture  

 
The agricultural sector and the irrigation sub-sector produce a significant segment of GDP (Table 2) and employ 
a large number of people in Central Asia, e.g., in Uzbekistan, irrigated agriculture accounts for 23percent of GDP, 
60percent of foreign exchange receipts and 33percent of employment. Diverting an estimated 116 km3 to 
irrigate 11.4 million hectares, irrigation is the largest consumptive water user in the Central Asian river basin.  
 

Table 2: Irrigation Indicators in Central Asia (Source: WB-ECA ARD 2012) 

 
Country Irrigated area 

(ha) 

Pumped Agriculture as 
percent of GDP 

Employment 
In Ag percent 

Rural Poverty 
percent 

Kazakhstan 3,556,400 (percent) 5 22 4 

Kyrgyzstan 1,077,100 16 29 36 51 

Tajikistan 719,200 5 22 56 55 

Turkmenistan 1,744,100 44 21 48 N/A 

Uzbekistan 4,280,600 16 23 33 30 

 
Irrigation efficiency in the region is estimated at about 30percent and average annual abstraction for irrigation is 
over 15,000 m3 per hectare (ha). Actual efficiencies, however, are likely to be even lower. Recent studies have 
suggested that irrigation consumption in the downstream parts of the Amu Darya is as high as 25,000 m3 per ha. 
Turkmenistan’s Karakum canal has high non-productive losses. Low irrigation efficiency and high water losses 
are also associated with deferred maintenance of hydraulic assets, particularly after the collapse of the Soviet 
Union. Improving irrigation efficiency has important basin-level implications, as large amounts of water could be 
released for more productive purposes elsewhere. 
 
With more than 20 percent of Central Asia's irrigation and drainage served by pumps, low irrigation efficiencies 
come at a high cost to the national economies.  For example, electricity costs in Uzbekistan account for 80 
percent of the annual budget of the ministry responsible for irrigation and 16 percent of the national electricity 
generation, costing close to US$350 m annually. A 1 percent improvement in efficiency could generate US$10m 
annually in savings; at the regional across five Central Asia countries, a 10 percent increase in water pumping 
efficiency could result in regional public expenditure savings of $188 million per year. 
 

 Population Growth 
 
Over the past 40 years water supply in Central Asia declined from 8.4th. m3/person/year to 2.5 th. 
m3/person/year. Population growth will add to the demand for water directly for drinking or food production. 
Moderate population growth scenarios, for example, suggest that the total population will increase by 21 million 
in the basin, which corresponds to an increase of one third over today’s levels World Bank (2010). At this rate of 
population per capita water supply will reach a critical value of less than 1.7 th. m3/person/year in Central Asia 
by 2030 (EC-IFAS, 2011).  
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Climate change 

 
A 2010 World Bank assessment (World Bank, 2010) noted that Central Asia is likely to be significantly threatened 
by climate change as it confronts a shared problem of future water shortages and vulnerability driven by legacy 
socio-economic and environmental issues. Figure 2 illustrates how climate change is expected to affect both 
general water availability and the frequency of extreme events.  Scenarios expect temperature increases of +1.6 
to +2.6 Celsius by mid-century, with fewer frost days     (-14 to -30 days), and more heat waves. Outcomes may 
include melting glaciers and less snow, significantly impacting the region. Precipitation forecasts have not 
converged but declines in river runoff could amount to 20 percent in the next 50 years.  
 
The nature and extent of water vulnerability to climate change varies. In Kazakhstan, the decline in runoff is 
expected to be milder, but there is a potential problem of water resource management in the Ili River basin, 
which is shared with China. The Kyrgyz Republic and Tajikistan will have sufficient water for their own needs but 
may not be able to meet demand in their role as critical suppliers of water to the region-. The situation of rapidly 
melting glaciers of the Kyrgyz Republic and Tajikistan is worrisome, particularly in Tajikistan, where glaciers 
contribute 10 to 20 percent of the runoff for the major river systems of the region and up to 70 percent during 
the dry season.  

 
Figure 2: Climate change is expected to affect both general water availability and the frequency of extreme 

events (Source: World Bank, 2013) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Central Asia remains one of the most energy intensive countries in the world.  While Kyrgyz Republic and 
Tajikistan are almost exclusively low carbon hydropower, large reserves of coal, natural gas and petroleum fuel 
Kazakhstan, Turkmenistan and Uzbekistan.  Central Asian nations have adopted plans and strategies to combat 
global climate warming, mainly by cutting GHG emissions and increasing energy efficiency (Swiss Federal Office 
for the Environment, 2009).    
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Recent studies have shown a crossover impact between the water and energy sectors.  Increased temperatures 
are likely to increase the demand for irrigation pumping, and so generation of electricity.  At the same time, 
extreme events and competition for cooling water for thermal generating plants could affect supply.  In this 
context, studies have recommended increased efforts to manage water and energy together (World Bank, 
2012). 
 

 Environmental quality 
 
Unsustainable water management has contributed to a significantly smaller Aral Sea. Once the fourth largest 
lake in the world, the Aral Sea is nearing extinction, having decreased over the last four decades from 68,000 
square kilometers (km2) to about 28,000 km2. Once 178 species inhabited the Aral region; now there are fewer 
than 40 species. Warming temperatures will contribute to a worsening situation.  
 
Salinity, fertilizers, agro-chemicals and uranium tailings are major regional water quality issues. Water generated 
in the mountain areas is of high quality, with salinity levels generally in the range 0.15 to 0.25 g/l. Salinity levels 
increase with progression downstream, mainly 
because of the salt load in the return flows from 
irrigated areas discharged via the collector drains. 
Therefore, in the lower reaches of the two main rivers, 
there have been significant increases in salinity over time 
with the expansion of irrigation (Table 3). Salinity levels 
have now stabilized, attributed to decreased 
drainage flows and improved water management (SIWI, 
2010), and over the decade 1991-2000 there was a drop 
in mean annual values of salinity in the middle and lower 
reaches of both the Amu Darya and Syr Darya rivers. 
 

 Energy-water linkages 
 
Energy-water linkages are inextricable from 
perceptions of national security, regional 
stability and economic growth and are 
highly dependent on supply and demand in 
the electricity and agriculture sectors. 
These two resources are intrinsically linked 
(Figure 3); the production of energy 
requires access to large volumes of water 
while the treatment and distribution of 
water is equally dependent upon readily 
available low-cost energy.  
 
The distribution of energy resources in 
Central Asia is highly skewed across 
individual countries, presenting a 
development challenge. In particular, 
hydropower resources are concentrated in 
the Kyrgyz Republic and Tajikistan, the upstream countries of the two main river basins covering the Central 

Table 3: Salinization in Irrigated Areas 

(Source: WB-ECA ARD 2012) 

Country 
Irrigated 
area 
(ha) 

Salinized 
area 
(ha) 

Salinized 
area 
(percent) 

Kazakhstan 3,556,400 242,000 6.8 

Kyrgyzstan 1,077,100 60,000 5.6 

Tajikistan 719,200 115,000 16 

Turkmenistan 1,744,100 652,290 37.4 

Uzbekistan 4,280,600 2,149,550 50.0 

 
Figure 3: Schematic of Energy-Water Linkages 

(Source: World Bank, 2009) 
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Asian countries (and Afghanistan): the Amu Darya and Syr Darya basins. Thermal resources are concentrated in 
the downstream countries of Uzbekistan, Turkmenistan and Kazakhstan. Although new transmission lines, such 
as those linking north and south Kazakhstan and north and south Tajikistan, may improve the distribution 
situation, winter shortages continue to be pervasive in the region. The shortages are most pressing in the 
upstream countries of Kyrgyzstan and Tajikistan that rely primarily on hydropower. 
 
The role of hydro resources extends beyond large existing, potential water storage capacity, and power 
generation to meet other needs, for example drinking water and irrigation, which exist in multiple downstream 
countries towards the Aral Sea. Of particular concern is agriculture, a mainstay of several economies, requiring 
irrigation water during the summer season. Generating hydropower in upstream countries to address energy 
deficits in the winter can affect the water available for irrigation in the summer growing months. Decisions in 
managing water have both domestic and regional implications for water quality, ecological protection and water 
quantity through evapotranspiration.  
 
At the same time, water management has feedback implications on energy security and system stability through 
the annual and year-to-year management of reservoirs and their potential role in ancillary services such as 
power frequency regulation and reserve capacity, and the provision of low cost, clean energy in the summer can 
lower irrigation costs and greenhouse gas emissions throughout Central Asia. 
 
The main issues of energy-water linkages is the understanding of and basing investment decisions on the 
economic (versus financial) value of water in both energy and water sectors (joint optimization), understanding 
and managing variability (e.g., forecasting, system planning, infrastructure design, climate change), and being 
able to exploit and optimize hydropower and water infrastructures for differentiated outputs. 

 
 Disaster Risk Management 

 
Central Asia is highly vulnerable to natural disasters due in part to the geography of the region.  Earthquakes, 
landslides, debris flows, avalanches, floods and droughts disproportionately impact the poorest parts of society.  
The governments are ill prepared to handle disasters.   The frequency and impact of disasters have been rising 
worldwide since the early twentieth century, a trend that is also evident in Central Asia.  The cost of natural 
disasters in Tajikistan and Kyrgyz republic is estimated at about 1 percent of GDP per year.     
 

2.2 The Role of Knowledge 
 
Water resources management decisions will 
become increasingly complex as the countries 
of the Aral Sea Basin strive to meet these 
challenges (Box 1). Decisions will require a 
modern knowledge base and stronger 
analytical tools that takes full advantage of 
existing systems and capacity in the region, 
and maximizes the appropriate application of 
emerging technologies and global 
partnerships.  Strengthening all aspects of the 
knowledge base for water resources 
management is fundamental at the national 
level.  It is equally critical at the regional level: 

Box 1: Role of Knowledge Platform in Integrated Water 
Resources Management 

Comprehensive, detailed, coherent, and reliable 
information on the availability of water resources is the 
key to the successful implementation of the Integrated 
Water Resources Management.  Unfortunately, this kind 
of information is limited and relatively inaccessible.   
 
Source: Executive Committee, International Fund for Saving 
the Aral Sea (2011) 
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coordination across borders becomes increasingly important as countries pursue sovereign development goals, 
aspire to both water and energy self-sufficiency and explore new infrastructure proposals. A transparent and, 
ideally, commonly accepted information base is fundamental to better understanding options, trade-offs and 
opportunities -- in short, to supporting informed dialogue.   
 

 Experience Elsewhere 
 
Recognizing each basin needs to be given the time to find its own style of cooperation, a recent World Bank study 
(2012) identifies five key political economy risks that strongly affect the choice to engage in transboundary water 
cooperation, or not (see Box 2).  The research, drawn from global case studies (including the Syr Darya River), 
also suggests that managing these risks will require a package of actions and mitigating strategies.  One such 
strategy -- “Knowledge and Skill Expansion” – helps mitigate three of the five risks, namely:  
 

 Capacity and knowledge  
 

 Accountability and voice 
 

 Equity and access 
 
Capacity and knowledge are linked to a fourth risk, namely the ability to act in the best interest of the country 
without constraints, making decisions independently (sovereignty and autonomy).  
 
The objective of the Knowledge and Skills Expansion strategy is to meet gaps in capacity and knowledge within 
the countries. For example, it is usually the case that a river basin is not well understood by the countries 
themselves and by third parties. Even where there are detailed studies, they may be outdated and, with or new 
models and tools (e.g., GIS-based methodologies) could provide a much richer and more accurate picture of the 
hydrologic, economic, social and 
environmental dimensions of the basin.  
Knowledge and skill expansion can 
create conditions for each party to feel 
confident in their own analysis, able to 
understand and analyze information 
from their own perspective as well as 
material offered by other players as a 
basis for negotiation.  Robust and up to 
date information enables countries to 
raise pertinent questions about 
projections of costs and benefits and 
facilitates the understanding of the 
various unilateral and cooperative 
development options. Confidence in 
information is also a key factor in 
perceptions on the risk of reaching fair 
agreements (equity and access). 
 
As such, support for developing new 
skills in advancing the knowledge 
agenda (e.g., in modeling; hydrology) 
could be equally critical as project level 

Box 2 Five Categories of Risk of Transboundary Cooperation 

 Capacity and Knowledge  
Confidence in ability to negotiate a fair deal; having enough 
and the correct information and knowledge to do so.  

 Accountability and Voice  
Deliverability of benefits by the regional entity and co-
riparians, often related to trust; having a say in decision-making 
in the governing structures of the regional entity.  

 Sovereignty and Autonomy  
Ability to act in the best interest of the country without 
constraints; making decisions independently.  

 Equity and Access  
Fairness of (relative) benefits to country, including timing of 
benefits and costs and obtaining/ retaining fair access to river.  

 Stability and Support  
Longevity potential of the agreement; in-country support of the 
agreement, including ratification likelihood.  

 
Source World Bank (2012) 
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actions (e.g., stakeholder consultation; project planning; project finance). 
 
Other lessons from international experience include: 
 

(i) Knowledge and skills stimulate more rigorous water management.  Building a knowledge platform can 
release latent demand for better knowledge, there by invigorating varied and creative analyses of options 
and challenging entrenched perceptions.   
 

(ii) Knowledge and skills help to level the playing field and to ensure all the countries are confident in 
making decisions.  A wide disparity in capacity exists in Central Asia, the result of the centralized functions 
for water management that persist from the Soviet era.  Such disparities need to be proactively 
addressed. 

 
(iii) Providing public access accelerates and broadens the benefits of a knowledge platform. Public access to 

tools and data is important to spread and maximize knowledge and understanding both at the national 
level and across the basin.  With the rapid increase in access to technology and the internet as well as the 
growing capability for analysis, options for greater public access are now also available.  Linkages with 
academia are particularly useful, given their natural community ties and ability to contribute outside 
entrenched government positions.  

 
There are a number of global examples that illustrate that indeed an improved knowledge base can support – 
even lead – informed constituencies, a level the playing field and transparency in decision-making processes. 
Examples include: 
 

 Use of analysis for water sharing between Mexico and United States:  The Interstate Basin Water 
Commission (IBWC) jointly administers the terms of the 1944 Water Treaty that guarantees Mexico’s 
annual water quantity from the Colorado River. A recent amendment  (November 20, 2012) to the 1944 
Treaty, Minutes 319 guides future management of the Colorado River as part of the ongoing dialogue 
on water sharing issues. The significance of Minutes 319 is that the agreement was developed based on 
collaborated analytics. Every aspect of the data, such as what kind of data, how and when to collect the 
data, and model architecture was discussed, and shared by the engineers of the IBWC until both parties 
were in agreement, leaving little doubt regarding transparency of the data and outcome of the 
modeling.  

 

 Investment opportunity analysis of the Zambezi Basin: In 2010, the World Bank released a report that 
examined the potential of the Zambezi River as an engine for sustainable multi-sectoral development 
for the eight countries in the river basin. The analytical framework adopted a modeling package that 
examined development scenarios for growth-oriented investments in hydropower and irrigation while 
fully taking into account water supply and sanitation, flood management, the environment, tourism and 
wetland management. A scenario-development economic assessment tool was used to provide riparian 
countries insight into options for joint or cooperative development as well as associated benefit sharing.  

 

 Hydropower cooperation at BC Hydro in Canada: For more than 10 years, BC Hydro has been 
developing and using a structured decision-making approach that integrates analyses and consultation 
to make informed choices on multiple and, at times, competing objectives regarding water resources 
planning and management at 43 hydropower plants, including on the transboundary Columbia River. 
This structured decision support system provided opportunities for a range of stakeholders to design, 
research, calibrate and verify a system of models. The analytics supported a sequence of consultations 
within which industry, first Nations, ecologists, and power generation utilities to define issues, identify 
conflicts, measure tradeoffs and focus options for negotiations. The consultation of inclusive analytics 
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and structured dialogue resulted in consensus agreements across all stakeholders on allocation of water 
and operating rules for over 95 percent of the 16000 MW system. The process, implementing a 
principle of continuous learning, also established a system for ongoing monitoring based on the 
analytical platform. 
 

 Tools for cooperation:  an integrated decision support system 
 
To build knowledge and skills for national level 
water management, and to strengthen 
conditions for cooperation, the regional 
knowledge platform must be well structured, 
transparent and address not only the water 
resources, but also related environmental, 
energy, economic and social aspects. An 
integrated decision support system (DSS) is a 
framework with a suite of modeling and 
information management tools for 
communication, information management and 
analysis of water resources. It provides a 
platform for sharing knowledge, understanding 
river system behavior, and evaluating 
alternative development and management 
scenarios.  
A DSS is modular, enabling its development 
over time, and even over evolving levels of 
cooperation. It is intended to capture the core 
components of a comprehensive knowledge 
platform, and their linkages. 
 
The DSS comprises three key components, as illustrated in Figure 4 and described below4: 
 
Knowledge base: Data and Information 

 At the foundation of a DSS is information and data.  That base encompasses various sectors and  
types of information from a range of sources.  The knowledge base will include “top down and “bottom up 
data" -- bringing available public global data together with existing local data on a fully accessible web 
portal.  It also encompasses capacity strengthening on the remote sensing and global data sets, and quality 
assurance. 
 

                                                        
4
 The decision support system, as an analytical tool, has evolved considerably with the leap-frogging of earth system science 

innovations. Within the World Bank, the process of developing the knowledge base, undertaking computations, and 
supporting the user-interface was piloted by the Nile Basin Initiative - Water Resources Planning and Management Project, 
and CAEWDP energy-water team has collaborated with the Nile team on the lessons learned.   

 

Figure 4: Components and Relationship of an Integrated DSS 
for Water Resources Management 
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Computations: System of Models and Sector Modules 
 

 Simulation of river basin hydrology:  A DSS has integrated modeling tools for simulating water balance, water 
allocation, river flow, erosion and sedimentation.  
 

 Scenario analysis and management: The DSS can create, edit, simulate, analyze water resources 
development and management scenarios, and then compare scenarios based on parameters selected by the 
user. It allows investigation of impacts of existing and planned infrastructure and water uses, such as 
hydropower and irrigated agriculture.  Built-in cost-benefit-analysis functions allow quantification of 
benefits, impacts and trade-offs of scenarios.  Alternatively, multi-objective optimization generates optimal 
solutions to a range of water resources planning problems; or multi-criteria decision analysis allows 
transparent decision making integrating economic, social and environmental parameters and the varying 
objectives and preferences of a range of stakeholders.  

 

User/Policy Interface: decision-making and implementation 
 

 The DSS has an integrated database coupled with a suite of statistical and modeling tools to support 
effective information products, visualization and archiving of diverse types of analyses. GIS functionality 
enables users to analyze and generate special and geo-referenced datasets and model interfaces enable real 
time, interactive experience of scenarios and opportunities. 

 
2.3 Institutional Context for Central Asia 
 
The challenges of water resource management in Central Asia and the need to strengthen analysis for integrated 
water  resources is supported by two regional organizations, multiple development partners, and  other 
knowledge-based entities. 
 

 International Fund for Saving the Aral Sea (IFAS) 
 
Established in 1993, the International Fund for Saving the Aral Sea is an international organization working for 
cooperation in the region in the field of water resources and environmental management.  It is supported by all 
five Heads of State5

 and is made up of several agencies with an Executive Committee (EC-IFAS) that supports a 
management board and prepares strategic plans to: strengthen analysis and understanding of water 
management issues; use existing water resources more effectively; improve the environmental and socio-
economic situation in the Aral Sea.  The subsidiary institutions of IFAS, including the Regional Centre for 
Hydrology (RHC, Almaty), Scientific Information Center for the Interstate Commission for Water Cooperation 
(SIC ICWC, Tashkent), and Interstate Commission for Sustainable Development (ICSD, Ashgabat) have technical 
specialists and capacity in water and environmental resource management analyses. IFAS’s most recent 5- year 
plan -- the Aral Sea Basin Plan-3 (ASBP-3) specifically identifies the need for investment in the knowledge base, 
and recognizes the current weaknesses of viable systems in the region (see Box 3).  

                                                        
5
 Afghanistan is not a member of IFAS 
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Central Asia Regional Economic 
Cooperation Program (CAREC) 
 
Hosted by the ADB, CAREC helps Central Asia 
and its neighbors realize their significant 
potential by promoting regional cooperation in 
four priority areas: transport; trade facilitation; 
energy, and trade policy. Co-chaired by the 
World Bank and ADB the Energy Sector 
Coordinating Committee (ESCC) has included a 
knowledge-based effort to understand energy-
water linkages better in its work plans for 2010-
2012 and 2013-2015.  Recently the Ministerial 
Conference that oversees CAREC activities 
acknowledged, as a “key breakthrough” the 
“importance of resolving the regional water 
agenda” and commended that “a common 
understanding has been reached on the initial 
need to develop the analytical tools for water 
management at the national and regional 
levels.”  (CAREC Ministerial Statement, Wuhan, China, November 2012). 

Other 

A number of knowledge-based entities, such as the Global Water Partnership (GWP), Central Asia Environmental 
Center (CAREC) and national universities and institutes work in conjunction with and cooperate with regional 
institutions to strengthen analysis for water resources management.  
 

2.4 Types of cooperation 
 
The objective to strengthen and sustain a decision support system for water resource management is a complex 
and long-term undertaking.  It will require development of capacities at the national level and establishing trust 
at the regional level.  It will also likely encompass a variety of cooperative approaches; countries must discover 
their own path to coordination along a continuum of levels for cooperation, from simple information sharing to 
joint ownership and management of infrastructure investments (Figure 5).  
 
It is not necessarily the case that “more” cooperation reaps “more” benefits in all river basins. There are many 
different types of benefits available through the cooperative management of international waters, with each 
individual basin offering different potential cooperative benefits and different associated costs. For each 
international basin, the optimal mode of cooperation depends on a mix of factors, including hydrologic 
characteristics, the economics of cooperative investments, the geopolitical and socio-economic relationship of 
riparian states and the risks and opportunity costs of parties coming together. In short, there is a continuum of 
defined by specific circumstances and constraints.  This continuum is not static; experience elsewhere has 
shown that the process of working together can move parties along the continuum; in other cases, one 
approach may be most appropriate and yield the most benefits (Sadoff C. and D. Grey, 2005). 
 

Box 3: Importance of regional cooperation 
 
“There is an urgent need to strengthen  regional 
cooperation by improving the monitoring of 
water resources, information exchange and the 
harmonization of measurement methods”.  “A … 
priority task would be to establish a multilevel 
interstate, inter-sectorial information system on 
water and land resources in the Aral Sea Basin.  
This would facilitate the sustainable 
management and control of water resources 
and serve as the basis for a decision support 
system.  
 
Source:  EC-IFAS ASBP-3 (2012)  
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Figure 5: International Rivers - the Cooperative Continuum (source: Grey and Sadoff, 2005) 
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CHAPTER 3: DECISION SUPPORT SYSTEM DIAGNOSTIC  
 
3.1  Objectives and Approach 
 
A workshop in Almaty, Kazakhstan in September 2009 identified the basic issues and scope for strengthening the 
knowledge base and developing an IWRM decision support system.  However, the workshop also revealed a 
need for a gradual approach that explored existing efforts while ensuring direct national level engagement. A 
multi-pronged approach was adopted to better understand the current situation as well as concerns, constraints 
and aspirations.  The approach was designed recognizing: 
 

 Local conditions: The conditions in Central Asian countries related to capacity, institution, regulatory 
and policy environment, and technology affect the pace and breadth for strengthening a decision 
support system for IWRM, and the specific activities.  Of particular note was the challenge of ensuring 
consistent counterparts across all relevant sectors, beyond the traditional centralized agencies. 
 

 National perspective: In other basins, the World Bank has initiated a DSS process by undertaking a Bank 
funded study with less emphasis on client engagement; in other  circumstances, the balance has been 
reversed.  The selected approach emphasized engagement and consultation in light of the growing 
concern with national perspectives and status of regional organization. 
 

 Experience elsewhere:  The World Bank has been involved in transboundary water management 
throughout the world (Senegal and Niger, Mekong, Ganges, Drina, Nile, Danube, Red Sea/Dead Sea) and 
draws from an international community of specialists.  Most recently, a formal review of three technical 
assistance projects offered the following insights:  the need for flexibility to adapt to changing political 
tensions and institutional complexities; integrate on the public domain as sources of information; secure 
government ownership and commitment; and recognize the importance of a participatory process.6 

 

 Objectives 
 

The diagnostic had an overall objective to establish a Road Map for strengthening regional energy-water 
linkages and analytics (decision support system) for IWRM in Central Asia, as well as the sub-objectives to: 

o Establish a common vision of modeling needs 
o Reach agreement on model architecture 
o Establish a foundation for trust and incentives at the national level in further development 
o Identify institutional principles to support future development 
o Begin a process to even capacity across the region. 

 Approach 
 
The approach consisted of four interrelated activities as follows (see also Figure 6): 
 

 Dialogue and Consultations. The objective of the consultations was to ascertain the key aspects of existing 
status of IWRM analysis and priorities – and processes --  for strengthening.  The consultations also laid the 

                                                        
6
 Participation is important to ensure: (a) trust in the knowledge platform; (b) design that meets the needs and priorities of 

all countries; (c) capacity in all participating countries; and (d) early demonstrations of the value of the platform, and 
institutional development to support long-term sustainability.  In this regard, compounded by skepticism about analysis 
carried out by “outsiders” to the basin, international experts are essential facilitators but do not replace a participatory 
process. 
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groundwork to establish a consensus view on modeling needs and basin-level water-energy model structure.  
The intended outcomes were that counterparts (i) acquire an increased understanding and tools necessary 
for analytic and modeling architecture; (ii) develop opinions on the upgrades/revision needed to existing 
models and (iii) better articulate the issues and questions for improving energy-water management through 
use of basin simulation tools.  These activities encompassed regional reconnaissance consultations, followed 
by multi-sectoral national workshops.  In some countries, national workshops were supplemented by more 
detailed assessment national needs and opportunities (i.e., “scoping studies”). 
 

 Modeling : Modeling activities had two parts.  First, in response to requests from workshop and other 
participants, two reviews of existing models were undertaken.  After an inventory of existing models 
developed for Central Asia by various experts, institutes and development partners, a smaller set of models 
were examined in depth.  The detailed model review described the purpose, scope, methodology and 
structure of ten models in order to better understand the optional approaches to and clarify the current 
assets for basin modeling. 
 

Figure 6: Methodology for Implementing IWRM Decision Support Diagnostic 
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Development Partners. Numerous development partners have been supporting national and regional efforts in 
IWRM data and analysis for many years.  In order to be more effective, partnerships with the donor community 
in Central Asia were pursued.  The approach took advantage of the diverse activities and capacities of 
development partners ranging from the UN’s expertise in international conventions, strengthening institutions, 
and dispute resolution (UNECE), to bilateral donors such as the Swiss-SDC’s contribution to data management at 
regional and national levels. 
 
Regional Knowledge Exchange Workshop:  The work program concluded with a region-wide, three-day 
workshop in Almaty on July 4-6, 2012.  With participants from six countries as well as donors and international 
experts, the workshop consolidated previous efforts and produced a draft Road Map.  The final step in the 
approach was to share the draft report with Central Asia representatives and consult on proposed refinement to 
the Road Map, as requested at the end of the workshop. 
 
Implementation of the above work program was influenced by ongoing events, unexpected opportunities and 
emerging constraints in Central Asia, specifically: 
 

 Reconnaissance consultations:  These early consultations revealed the absence of coordinated analysis 
and modeling across the countries and capacity, trust and credibility issues that were permeating the 
discussion on IWRM and analysis. This led to the introduction of a national workshops and national 
scoping studies into the work program. 
 

 Proposed Rogun Hydropower project Assessment Studies: These studies were being undertaken in the 
same period as the IWRM diagnostic.  At times the two initiatives were confused which constrained 
access to some countries (e.g., for national workshops) and affected timing (e.g., regional workshop was 
postponed several months); 
 

 CAREWIB:  In 2011, the Government of Switzerland undertook as detailed evaluation of CAREWIB.  The 
results resulted in a withdrawal of Swiss funding after eight years of funding, and, subsequently, a much 
brighter spotlight on the need for data sharing, access and transparency in a regional data system. 

 
Both IFAS and the ESCC were engaged in the diagnostic process, with regular reports to ESCC (approximately bi-
annually) and direct involvement of EC-IFAS and IFAS country branches in selected activities. 
 
Table 4 provides a chronology of diagnostic activities, outputs and outcomes.  Sections 3.2, 3.2, 3.4, and 3.5 
describe the outcomes of consultation and analytical activities and summarize the findings that provide the 
building blocks for Chapter 4, the Road Map. Annex 1 provides summaries of most deliverables/outputs. 
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Table 4: Chronology of IWRM Analysis (DSS) Diagnostic Activities  
 

Date Outputs Outcomes 

9/2009 Summary presentation to CAREC 
ESCC energy-water linkages work 
component (Almaty, Kazakhstan) 
& Joint energy and water 
workshop 

The ESCC articulated a need to improve the analysis of energy-water linkages of the 
Central Asia Region; an initiative to better understand energy-water linkages was 
accepted as one of three pillars in the ESCC 2010-2012 work program. Following the 
ESCC meeting, a workshop convened energy and water specialists from four of five

7
 

Central Asian countries to start to identify needs and a plan of action for the analytic and 
modeling effort for energy-water linkages That work program was approved by the 
CAREC Senior Officials and Ministerial Conference (November 2009). 

9/2010 Basin-wide reconnaissance with 
individual national energy-water 
specialists 

Consultation with both technical experts and users identified a need for (i) a consensus 
regional water-energy model structure, (ii) stronger data base and (iii) supporting 
institutional platforms that were consistent with new realities of sovereign development 
in the region 

2/2011 SWOT Analysis Strengths, Weaknesses, Opportunities and Threats analysis prepared  

2/2011 Activity Note on CAEWDP Energy-
Water Linkages 

Multi-pronged approach to completing the diagnostic developed and peer reviewed by 
WB senior water specialists 

3/2011  National Models Inventory  In response to client requests to review existing national models and provide an 
overview of national-level activities, 36 models were inventoried. 

4/2011 National Reports
8
& Synthesis 

Report on National Consultations  
Four national workshops emphasized cross-sectoral dialogue on water management 
priorities, the current level of analysis and capacity and experience from elsewhere.  
National stakeholders clearly highlighted that today’s economics on energy and water 
require a new and different approach emphasizing transparency, and quality and access 
to information as well as national engagement and ownership.  

8/2011 
and  
9/2011 

Mid-term Progress Review 
(internal expert-peer review) 

Two peer-review roundtables were organized with senior Bank specialists to assess and 
align progress on the diagnostic against its objectives. The focus on dialogue and 
knowledge exchange was endorsed, despite some setbacks for geopolitical reasons. The 
Bank specialists emphasized the importance of continuing capacity strengthening at both 
technical and political levels so that the analysis and evidence is ready should geopolitical 
circumstances change. They acknowledged building a decision support system in 
conditions like Central Asia is a long-term engagement that requires building support 
from management and the trust of stakeholders.  

3/2012 Reaching Across the Waters –
Facing the Risks of Cooperation in 
International Waters 

A global study of non-economic factors was undertaken to understand political economy 
risks to cooperation, and identify mitigation strategies.  A case study approach was taken 
to explore “tipping points” in five basins worldwide.  The Syr Darya agreement of 1998 
was one case study. 

5/2012 The Hydrology of the Aral Sea 
Basin:  First-Generation 
Demonstration Model based on 
Open and Public Source Data 
Report and Decision Meeting 

A first generation demonstration model at the Aral Sea Basin was developed using open 
source data and modeling platform.  The objective was to demystify data transparency 
issues in the region.  Using only public domain data, the model illustrated with 
reasonable certainty, the Aral Sea basin’s water budget can be tracked.  A Dynamic 
Information Framework for the Aral Basin (AralDIF) was constructed using recent 
advances in Cyberinformatics.  The core hydrology model (the computation engine of the 
DSS) is provided by the Variable 
Infiltration Capacity (VIC) model, a semi-distributed grid-based mesoscale to macroscale 
hydrologic model which represents explicitly the effects of vegetation, topography, and 
soils on the exchange of moisture and solar energy between land and atmosphere. The 
model results were validated using existing, regionally-sourced data. 

5/2012 Comparative Model Analysis  Building on the model inventory and requests of client, ten basin models/approach were 
reviewed in depth. The results were presented at the regional workshop to raise 
awareness, stimulating discussion among Central Asia and international experts on 
model architecture, purpose, limitations and the concept of a system of models for 
addressing the range of water management needs. 

                                                        
7
 This workshop was part of the September 2009 ESCC meeting; Turkmenistan was not a member at that time. 

8
 National consultations took place in: Afghanistan, Kazakhstan, Kyrgyz Republic and Tajikistan. At the request of the 

governments, national consultations will take place in Turkmenistan and Uzbekistan, currently scheduled for winter 2013. 
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Date Outputs Outcomes 

6/2012 Scoping Study for the 
Development of an Mathematical 
Model for Integrated Water 
Resources Management for two 
Central Asia countries 

Scoping studies examined the needs of individual countries as a guide to early actions 
and investments in IWRM DSS in coordination with national development strategies  

7/2012 Regional Knowledge Exchange 
Workshop: “Strengthening 
Analysis for Integrated and 
Adaptive Water Resources 
Management in Central Asia 

A six-country
9
 3-day workshop was convened to explore current approaches and 

emerging analytical tools for DSS; the workshop built on individual national level efforts 
and, through a multi-national and multi-sectoral format, defined a way forward (a “Road 
Map”) to strengthen analysis for integrated water resources management in Central Asia 

9/2012 CAREC ESCC (Bangkok, Thailand) Presentation of results of regional workshop, draft Road Map and proposal to implement 
the Road Map as part of the 2013-2015 ESCC Work Plan.  

10/2012 CAREC Council of Ministers 
Meeting (Wuhan China) 

Proposal approved by Ministerial conference in November 2012, which also 
acknowledged the importance of information in resolving the regional water agenda. “To 
strengthen energy-water linkages, a common understanding has been reached on the 
initial need to develop the analytical tools for water management at the national and 
regional levels.” This statement is in contrast to the 2009 baseline at which time 
considerable tensions existing incorporating water-energy linkages in the work program. 

1/2013 Early Road Map Activity: BEAM 
training model 

As part of building capacity for model development, the World Bank supported training 
for EC-IFAS’s Basin Economic Assessment Model (BEAM).   

2/2013 Early Road Map Activity:  Building 
a knowledge network in Central 
Asia 

World Bank Institute (WBI) conducted a regional workshop with representatives of 
government and academia to explore the value of and begin to design a community of 
practice (knowledge network) for IWRM analyses in the region. 

03/2013 Final consultations on workshop 
report and draft Road Map 

All countries received and were asked for comments on the workshop report and specific 
activities were reviewed in associated meetings with technical experts. 

 
3.2 Results from Dialogue and Consultations  
 
Basin-wide reconnaissance and structured national consultations  
 
Reconnaissance-scoping consultations took place August 21 to September 21, 2009 with the objective of 
meeting with national energy and water technical specialists and beginning to formulate the technical and 
institutional baseline strengthening analyses for IWRM. Among the 
key findings was the need to directly involve a wide range of 
national experts in the design of the model architecture of a DSS to 
ensure a greater level of ownership. All national counterparts 
emphasized the need to build a comprehensive and transparent 
analytical tool to enable a clear exposition of the facts and 
alternatives, linkages and tradeoffs upon which the countries could 
technically agree. Past efforts to model the Central Asia water 
system had been attempted, but the countries had little direct 
involvement and so did not want to see another model prepared by consultants; instead, they stressed the 
importance of inclusiveness ownership over the process.  The proposed approach of national engagement in 
formulating a DSS was endorsed by the CAREC ESCC representatives,  presented and approved at the CAREC 
Senior Officials Meeting (October 31, 2010) and later at the 9th Ministerial Conference of CAREC (November 2, 
2010). 
 

                                                        
9
 Afghanistan, Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, and Uzbekistan, supported by regional institutions, 

development partners and international experts 
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Shortly thereafter, national consultations took place (February-March 2011) in Kazakhstan, Kyrgyz Republic and 
Tajikistan, and a one-day consultation was held in Afghanistan10. The aim of these consultations was to assemble 
a multi-sectoral group of national technical experts. The participants included senior officials from the energy, 
agriculture and water ministries as well as the technical institutes associated with these ministries, other 
concerned ministries and agencies, independent research institutes, academia and the Academy of Sciences, 
and non-governmental organizations. The consultations included both young and senior professionals from 
diverse disciplines. The objectives of the national consultations, in the context of the key parameters of a DSS, 
were (i) to identify and discuss national priorities for water management in terms of strategic issues and criteria 
for the model architecture, and (ii) to review and discuss several case studies11 of DSS application to different 
planning problems. An additional day was designated for hands-on training on a hypothetical DSS developed by 
the World Bank Institute (Basin IT demonstration model).  
 

 Cumulative findings: national stakeholders 
 
The findings from the reconnaissance and scoping discussions as well as national workshops were insightful and 
captured individual national concerns and issues. There was a remarkable common thread of issues on energy 
and water security, the environment, agriculture and social concerns. There was also surprisingly high level of 
agreement among the countries about what issues are important and the criteria by which objectives are 
defined and alternatives are measured.  
 
Yet, there were also unique priorities that varied from country to country; for example, while both Kyrgyz 
Republic and Tajikistan are concerned about winter energy deficits and overall energy production, Tajikistan is 
additionally focused on exports. Afghanistan’s concerns are typical of a country where the electricity system is 
inadequate and requires upgrading of many aspects of the network; and maintenance and investments in 
irrigation have been postponed. Recognizing the commonalities is valuable, but a DSS can neither ignore nor 
discount the differing concerns amongst the countries which adds a complexity to building a commonly 
accepted knowledge platform. Changing individual national priorities, objectives and demands make it difficult 
to meet the water regimes required by other riparians whose priorities have not changed, or changed in the 
same way, particularly upstream and downstream riparian interests and priorities.  
 
All participating countries prioritized food security and achieving higher agricultural production and productivity; 
priorities in domestic and industrial water supply are also very similar. All countries expressed concern for the 
environment, although in different forms and dimensions depending on the overriding issues. There are also 
social issues that on the surface seem distinct with each country, but would likely be found to be more common 
among the countries after more detailed discussions. Key take-away messages from national stakeholders’ 
reconnaissance and consultations are identified below and issues of concern summarized in Figure 7: 
 

 Energy and water in Central Asia are inseparable and water and energy management needs to be improved; 

 A better understanding of energy and water issues is critical, especially in the current geo-economic context; 

 A different approach is needed - National engagement and ownership is vital to any future modeling effort 
in the region so that models capture national priorities and senior government endorsement; 

                                                        
10

 Consultations were proposed, and agreement was reached at the IWRM workshop that they will take place in in 
Turkmenistan and Uzbekistan at an agreed upon date. 

11
 Case studies include (i) World Bank Institute Basin IT a DSS training model, to better understand trade-offs in water 

resources management, (ii) Kabul River Basin DSS, a DSS model for prioritizing basin investments and (iii) BC Hydro DSS, 
multi-sectoral operations tool for resource management. 
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 Policy makers need to be involved -- there is fear that any new efforts will not be used if not endorsed; 

 There is a lack of trust among interlocutors who are responsible for data; the current regional institution 
(IFAS) is endorsed by each national president but the institution is weak, and trust needs to be 
strengthened; 

 To achieve regional benefits, national concerns and aspirations require individual attention;  

 Afghanistan needs to be engaged in the process; and  

 A regional IWRM decision support system model is welcome and should build on models previously 
undertaken in the region. 
 

Figure 7: Issues of Concern Expressed by National Stakeholders related to DSS Preparation  

 
 

3.3 Modeling 
 
In response to national technical specialists requests to assess and build on existing models, the World Bank first 
undertook an inventory of available models at the national and regional scales, followed by a detailed 
comparative review of ten existing national and basin models.  
 

 Inventory of national and regional models of IWRM 
 
The objective of this review was to identify existing modeling tools that could be incorporated usefully and 
effectively into an IWRM DSS, saving time and effort and incorporating lessons learned and regional experience. 
A systematic survey with national and regional energy and water counterparts covered studies from government 
departments and agencies, regional organizations, IFIs, NGOs, and donors, Thirty-three national models were 
identified.  They were reviewed for their purposes, model structure, scope, databases and analytical tools. 
 
The inventory was used in both the national workshops and the regional exchange. 
 

 Comparative model review 
 
During the past 20 years, considerable effort has been dedicated to constructing models and analysis of basin-
level water allocation; however, few models are used and even fewer are accepted across all countries. A 
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comparative review explored the models’ databases, architecture and features in order to inform national 
delegates and assist in identifying possible models and systems for future analytics. Nine models (see Table 5), 
their respective owners and model architects were described against a set of 18 descriptors. To broaden the 
scope of the analysis, a series of general public-domain models, not specific to Central Asia but commonly used 
for water modeling, were included as well (as a “tenth model”).  The review did not intend to recommend any 
one model, but to identify options and possibilities.  
 
The comparison highlighted trends and characteristics -- common features, model strengths and range of 
opportunities for expansion -- while also identifying model limitations. Feedback from a modelers roundtable12 
confirmed that not just one model is adequate for addressing the complexity of water issues: instead of talking 
about “the model”, a modeling framework or system of models from which it is possible to “drill down” to sub-
catchment and local scales is preferred.  Other comments included: 
 

 Some of the models have potential but there is a need to better understand and further evaluate them.  

 Some models were developed to tackle particular issues but did not define regional interests. 

 Some models are no longer applicable to current water energy issues.  

 Some models could be complementary.   

 
Table 5: Models included in Comparative Review 

 
1. UNDP/IFAS/GEF Aral Sea Basin Optimization Model - the Haskoning Model (“ASBOM”)  

2. ASB-MM (SIC-ICWC) 

3. TWEP-NAPSI 

4. USAID/University of Texas/IFPRI Optimization Model (“EPIC”) 

5. Nura Ishim River Basin Management Project Integrated Water Resources Planning Decision Support System (“NIBA-
DSS”) 

6. Central Asian Inter-governmental Standard on Mathematical Software to Keep Records and Distribute Water 
Resources for Transboundary Rivers (“MMBT”) 

7. Syr Darya Real-time River Basin Management Model (“WMIS”) 

8. Aral Sea Basin Earth Systems Dynamic Information Framework Model (“AralDIF”) 

9. Basin Economic Allocation Model (“BEAM”) 

10. Generic public domain water models 

  
  

                                                        
12 Part of regional knowledge exchange workshop, Almaty, Kazakhstan 2012 (see section 3.5 below) 
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AralDIF 
 
Concurrently, an independent first generation 
demonstration model of water flows - AralDIF, 
(Dynamic Information Network for the Aral Sea 
Basin) -- was produced by the University of 
Washington. The objective of this model was to 
identify available independent, publicly accessible 
data and model platforms for IWRM analysis. Figure 
8 illustrates the basic principles behind earth systems 
modeling. 
 
The AralDIFmodel enables visualization and 
simulation of water and energy linkages in the Amu 
Darya and Syr Darya river systems, in order to: a) 
develop better understanding of the water resources 
including energy-water linkages; b) stimulate 
discussion with regional and national technical 
stakeholders on strengthening analysis for water 
resources management.  
 
The basic premise of the AralDIF was to develop the data layers needed to model to describe the dynamics of 
the movement of water through the Amu Darya and Syr Darya river systems, based on and meeting four 
objectives:  
 
1) The data to develop the model is fully transparent, and is derived initially from globally available open-source 
data sets;  
2) The full mass-balance of water is accounted for across the entire basin, as the basis of the hydrologic cycle;  
3) Energy and water linkages, including hydropower, irrigation, and other land use practices are superimposed 
on the basic hydrological cycle and 4) the model is scalable (in space and time).  
 
The preparation of the demonstration of the earth-system model intended to address the real and perceived 
disconnects on data availability and data transparency issues, and to provide a tool to better illustrate basin 
water resources.   The model clearly illustrates that an independent earth-system model platform could account 
for full mass-balance of water across the entire Aral Sea basin. Based on “first principles” mechanics of the water 
cycle and not statistics, it captures the interaction of basic factors (such as climate, soils types, biodiversity) on 
outputs (such as soil moisture). It can be used to explore changing conditions in a non-stationary, dynamic 
world, across a range of temporal or geospatial scales based on public domain global datasets, and can be 
calibrated and verified using local gauged data.  

  

Figure 8: Schematic of AralDIF Earth System Modeling 
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3.4 Development partner coordination 
 
There are a number of development partners and institutions engaged in strengthening integrated water 
resources management in Central Asia, some of whom participated in the reconnaissance and national 
consultations of the diagnostic and/or have individual country /basin-level initiatives to strengthen IWRM 
analysis.  Input in terms of priorities and concerns (see Figure 9) was integrated into the diagnostic. 
 

Figure 9:  Issues of Concern expressed by key development partners 

 
 
3.5 Regional Knowledge-Exchange: “Strengthening Analytical Tools for IWRM” 

 Regional workshop objective and structure 
 
The culmination of the diagnostic was a regional technical workshop "Strengthening Analysis for Integrated and 
Adaptive Water Resources Management in Central Asia", held in Almaty, July 4-6, 2012. The workshop was 
significant because it convened a range of technical and policy expertise from Central Asia and the international 
community. National delegations from all six countries (Afghanistan, Kazakhstan, Kyrgyz Republic, Tajikistan, 
Turkmenistan and Uzbekistan) were represented by 34 delegates: five or six participants in each national 
delegation with multi-sectoral representation (e.g., water resources, agriculture, hydro-meteorological, 
environment and policy-makers).  EC-IFAS and ICWC were also represented. Also in attendance were the 
observers from international development communities  and global experts.   
 
The objectives of the workshop were to (i) share input from the diagnostic; (ii) exchange knowledge on state-of-
the-art technologies and leading examples of good decision support system elements in Central Asia and 
globally; and (iii) to draft a “Road Map” for  strengthening analysis for integrated water resources management 
in Central Asia.  
 
The workshop agenda had four main themes: data, modeling (and analysis), institutions and capacity 
strengthening. The national delegates explored current approaches and emerging analytical tools, including a 
range of available data and information sources, modeling platforms, the importance of the information 
interface and opportunities available to further develop individual and national capacity. The data and 
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information management session demonstrated the value of standardized, internationally accepted exchange 
standards while integrating open source ‘top-down’ with locally-sourced ‘bottom-up’ data. The modeling session 
reviewed the level of effort undertaken in the two basins to date, and presented the outcomes from national 
consultations and the comparative model review of existing models for the basins, with the conclusion that a 
range (or system) of models is needed in the complex arena of water management in Central Asia. Presentations 
demonstrated opportunities emerging from new modeling technologies and software, including applications in 
transboundary river basins.  
 
An overview of the current institutional structure in Central Asia provided recommendations for a more 
effective legal framework and transparent institutions to build cross-border trust regarding data exchange. The 
national delegates provided their personal priorities (through questionnaires) and discussed common needs 
capacity development in the context of integrated water resources management. Participants and policy 
specialists were invited to comment on a draft  workshop report before finalization.  
 
The participants discussed key priorities of common concern across the basins that would benefit from focused 
analysis. A number of common priority issues (Figure 10) were highlighted by participants, including: storage 
management; need for water use efficiency and conservation technologies; sustainability of water ecosystems; 
rehabilitation and restoration of water infrastructure; balancing hydropower and irrigation; increased flood risks 
and drought management and other risks from a changing climate.  
 
The participants confirmed that focusing on these areas of concerns could encourage the development of the 
appropriate analytical tools to build national perspectives and support operational decision-making, while 
contributing to an accepted regional DSS. 
 

Figure 10: Common Priority Issues 

 

 
 
 
The delegates underscored that their participation in the regional workshop had the support of policy makers; 
however, they noted that opinions at political decision-making level should be acknowledged/included in the 
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early technical stages to inform and foster ownership of the way forward. The delegates underscored the 
importance for each of them to share workshop outcomes and seek the concurrence of decision makers within 
their country. The role of civil society was noted.  
 
Delegates noted that IFAS could play a key role, possibly with EC IFAS as coordinator of the Road Map 
implementation, given elements of the work program are compatible with the ASBP3. Continued work on the 
institutional and legal strengthening of IFAS would support this role. 

 

 A paradigm shift for IWRM analysis in Central Asia 
 
Workshop participants stressed the imperative of approaching the challenges of water resource management 
differently from the past, and stated their intent to do so, concluding with a confirmation of governing principles 
and a draft Road Map to strengthen IWRM analysis regionally. 
 
National level technical specialists from six countries and representatives of regional organizations agreed to 
eight principles for the Road Map’s priority actions and activities (see Box 4).  The eight principles were grouped 
under four main topics: cooperation, knowledge outputs, transparency and open sourcing and capacity and 
institutions. The draft Road Map was generated from workshop discussions and the eight principles. 
 
 

Box 4 Eight Governing Principles for Regional IWRM Analysis 
Cooperation 

1. Balance of regional and national ownership 
2. Emphasis on national and regional consultations 

Knowledge outputs 
3. Basin modeling addressing regional and national priorities and constraints 
4. Presentation of information in user-friendly accessible formats 

Open source 
5. Emphasis on open source data, information products and models placed in the public 
domain 
6. “Top down” and “bottom up” data appropriately integrated 

Capacity and institutions 
7. Existing human and technical resources combine with emerging technology 
8. Institutional and financial stability 

 
While acknowledging the importance of national level activities, the three-year (2013-2015) set of priority 
actions and activities at the regional scale.  The draft Road Map reflected the structure of the agenda of the 
workshop and key elements of a DSS: 

1) Improving data and information management and exchange: Augment the continuing hydromet 
modernization projects, by constructing a web-based data portal, improving data flows (e.g., elimination 
of breakpoints),  digitizing and modernizing data storage, and integrating “top-down and bottom-up” 
data;  
 

2) Building a system of models: At the basin level, familiarize technical and policy specialists with different 
models and sectoral modules to identify a range of modeling approaches and, if appropriate, jointly 
prepare a Terms of Reference to upgrade or build effective models systems for basin analysis. In addition, 
focus on developing tools to address immediate, common, operational issues such as including flooding 
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and disaster risk management, water conservation and preservation, and water quality and, with a longer 
term perspective, climate change; 
 

3) Enhancing governance and the coordination process:  IFAS offers an existing organization that could 
provide a base for analysis if IFAS reforms align with the principles articulate in the workshop. 
Strengthening governance also encompasses integration of state-of-the-art technology, communities of 
practices (knowledge networks) inclusive of non-governmental specialists, and institutional financial 
sustainability; and 
 

4) Strengthening capacity: Expand technical awareness and capacity for data and information management 
systems and modeling, as well as specific issues of water conservation, climate change and disaster risk 
management through seminars, workshops, institutional exchanges and individualized training.  

A draft Road Map was presented to the workshop participants and each component discussed.  The participants 
requested that the Road Map be more fully developed, with greater clarity on objectives, timeframe and 
implementation schedule.  It was recommended that some activities be started early and that progress follow 
two “tracks”:  a “local” issue-based level in order to address immediate issues, and a basin approach.  Further 
(post-workshop) discussions on the Road Map and national level activities were  welcomed. 
 

 Workshop evaluation and documentation 
 
At the closing session of the workshop, participants were asked several questions to evaluate the workshop. A 
strong majority of participants felt the workshop was very useful and offered new insights and knowledge. 
Participants supported the draft Road Map as an effective start and seventy percent felt it “was pretty good but 
needed more work” (9 percent felt it was “ready to go” and 19 percent felt it was not ready).  Importantly, more 
than 80 percent were optimistic about working with their Aral Sea Basin riparian neighbors on data, modeling, 
and capacity strengthening to strengthen water resources management.13 
 
  

                                                        
13 A comprehensive workshop report with supporting documents was shared with participants for comment.  The final 
report can be found at: 
[http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/ECAEXT/0,,contentMDK:22743346~pagePK:146736~piPK:1468
30~theSitePK:258599,00.html.  
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CHAPTER 4: REGIONAL ROAD MAP FOR STRENGTHENING ANALYSIS OF 
INTEGRATED WATER RESOURCES MANAGEMENT 

4.1 Context  

Purpose 

The regional Road Map is an output of the Energy-Water Linkages Pillar of the Central Asia Energy Water 
Development Program (CAEWDP) and initiated as a diagnostic for technical assistance activities for integrated 
water resources management. The ultimate purpose of the Road Map is to enhance the ability of all six 
countries to engage in evidenced- based dialogue on integrated water resources management. The intended 
outcome of the regional Road Map is a set of activities that ultimately support a joint (6-country) program to: (i) 
establish a knowledge platform that is accepted by countries as a basis for cooperative actions; (ii) enhance 
capacity and knowledge sharing at the national and regional levels, and (iii) effect direct improvements in the 
management of water at national and transboundary scales. The Road Map was developed through extensive 
consultations at the national and regional levels, as well as with regional organizations in the energy and water 
sectors; it was prepared collaboratively with the Swiss Cooperation (SDC and SECO) and UNECE. 

The Road Map consists of (i) a main report describing the strategic context, from preparatory work, and the 
Road Map itself; and (ii) annexes that contain the executive summaries interim and supporting documents.  The 
individual interim documents themselves are available upon request.  The Road Map is a set of activities to be 
undertaken over the next 2-3 years; it does not specify implementation details which will be determined on an 
activity by activity basis. The Road Map is based on work and consultation documented in the earlier sections of 
this report related to strategic context, diagnostic of current conditions, and outcomes of the regional level 
consultation. The key points from each of these efforts are highlighted in Table 6.  The Road Map responds to 
the request from participants at the regional workshop to provide more specific activities based on technical 
input from both international and local experts. 

Table 6: Foundations of the Knowledge Road Map 

Strategic context Diagnostic Regional Workshop 
 The energy and water systems of 

Central Asia are interdependent.  

 Cooperation is a cornerstone to 
managing these resources to meet 
the existing needs and development 
aspirations of the countries of 
Central Asia. 

 Cooperation can be differentiated 
from “informing” to joint 
investments; the optimal level of 
cooperation is best tailored to 
specific issues, countries and political 
dynamics 

 A knowledge platform is needed to 
support evidenced-based dialogue 

 That knowledge platform must 
reflect the interests of all parties, and 
be commonly accepted as objective. 

 Strengthening analysis of IWRM 
contributes to the knowledge 
platform, the confidence of each 
party to cooperate, as well as to 
directly managing water resources at 
the country level.  

 Central Asia specialists are agreed that 
strengthening of analysis for IWRM is 
needed  

 Concerns with the status quo are: (i) 
lack of analysis or consideration of 
national level priorities; (ii) 
accessibility and transparency of data 
and calculations; (iii) capacity.  

 Modern technologies exist to address 
concerns and strengthen the 
knowledge base. 

 The issue is not a lack of models, but a 
lack of understanding, access and 
transparency. 

 Central Asia specialists support the 
objective for cooperation in 
strengthening IWRM analysis. 

 The development community supports 
this objective. 

 Work programs of two regional 
organizations inlcude IWRM analysis: 
IFAS (in particular through ASBB-3) 
and CAREC Energy Sector Coordinating 
Committee 

 Eight principles were identified to 
shape future efforts, related to: 

1) Balance of national land 
regional ownership 

2) importance of 
consultations and 
collaborative efforts 

3) Basin models that address 
both national and regional 
priorities and constraints 

4) Increasing accessibility of 
analyses through improved 
formats 

5) Emphasis on open source 
data and information 
products 

6) Integration of global and 
local data (“top down and 
bottom up”) 

7) Building human capacity in 
combination with emerging 
technology 

8) Institutional and financial 
stability. 
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 Scope 
 
The Road Map is structured on the components of a decision support system (data and information; 
computations and system of models; user/policy interface) augmented by more effective governance and 
capacity strengthening.  The Road Map encompasses all riparian countries of the Aral Sea Basin, namely 
Afghanistan, Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan and Uzbekistan.  The Road Map conceptually 
includes national and regional level actions (see Figure 11). However, this report focuses on the regional Road 
Map; national-level Road Maps should be developed through a continued dialogue with national governments 
and stakeholders. The regional Road Map is consistent with several existing regional initiatives:  IFAS’ ASBP-3, 
the CAREC ESCC work program related to energy-water linkages (co-chaired by the World Bank and ADB), the 
Central Asia Energy-Water Development Program (convened by the World Bank) and other bilateral donor 
initiatives such as the GIZ’s program on Transboundary Water Management in Central Asia. 
 

Figure 11: Relationship between Regional and National Road Maps 
 
 

 
 
This document offers steps in a much longer term and ambitious endeavor.  These initial activities, which reflect 
current demand and the specific conditions for regional coordination in Central Asia, are to be undertaken over 
the next 2-3 years.  Consistent with the concept of a “Road Map” as a plan or guide for future actions, some 
activities need to be further refined and specific implementation arrangements defined before they start.  The 
proposed activities are expected to identify expansion or refinement of activities, creating follow-up actions that 
may be undertaken separately or be consolidated into a broader joint program among the countries.  It should 
also be noted that, although consolidates input from the World Bank, Swiss Development Cooperation, UNECE , 
it  does not incorporate all DSS- related activities at the national nor levels (for example, it does not incorporate  
early warning bulletins supported by UNRCCA or the GIZ initiatives on bilateral river basin management). Rather, 
the Road Map offers a step in further coordination and partnering. 
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 Outline of Road Map 
 
Following this section on “Context”, the Road Map is structured to cover the main parts of a decision support 
system: Component 1:  Data and Information System; Component 2: Building a System of Models; Component 3: 
Governance; and Component 4: Capacity Strengthening, followed by a discussion of issues related to Road Map 
implementation.  Each component is discussed in terms of:  (i) Objectives; (ii) Considerations in identifying 
activities; and (iii) Selected activities. 

 
The four components are inherently linked. Data is critical to modeling while modeling has an important 
feedback loop (guidance) to data collection. As discussed below, capacity strengthening cuts across all 
components. 
 
Governance, also, is a cross-cutting foundation to the knowledge platform. This Road Map uses a broad 
definition of governance.  A core element is regional institutions (in particular IFAS) but also includes technology, 
other regional organizations that can form a hub for knowledge management and sharing (e.g., academic 
institutes, non-governmental organizations) and, critically, national institutions.  The appropriate governance or 
institutional arrangement for individual activities in the Road Map will depend on capacity, availability14 and 
concurrence with the principles governing regional IWRM analysis in particular, balance of regional and national 
ownership; open sourcing and application of emerging technology, institutional and financial stability, and 
transparency. The activities in the section on Governance directly address the role of integrated institutional 
structures, and suggest activities to enable effective and sustainable centers to evolve over time for regional 
data, analysis, capacity strengthening and transboundary dialogue.   

 

4.2 Component 1: Data management 
 
An effective data management system provides specialists and decision makers with quick access to information 
needed from a range of sources.  This can be most successfully accomplished in complex institutional and 
transnational environments when effective national-scale water information systems are in place.   These 
national level systems can be strongly augmented by regional efforts and integration of global data sources 
through emerging technology.  Integration of “top-down” (global, regional) with “bottom-up” (national), offers 
benefits to both regional and national decision support systems.  This construct of gradual convergence of 
different sources recognizes the need to ensure individual systems are sufficiently compatible to enable sharing 
and consolidation for joint management and the exchange of information (Box 5).   

 
Data management objectives  

 
The long-term objective of the data management component is to develop a comprehensive top-down and 
bottom-up data management system that: 

                                                        
14

 At the time of writing, EC-IFAS was in transition and formal implementation of its programs, in particular, the ASBP-3, was 
delayed. 
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 harmonizes, multi-level, national / regional / 
interstate and inter-sectoral information 
systems;  

 supports countries in developing their 
national level water information systems 
that, in turn,  support implementation of  
national water policies; and  

 produces regional-scale information 
necessary to specify, develop and monitor 
the implementation of regional water and 
energy strategy/policies. 

 
 Considerations in selecting Road Map 

activities for data management  
 
Access: A variety of data exists in the region and 
from international sources that can be made 
more broadly available.  Enhancing access to these sources is a key component in a transparent and robust base 
for water management analysis.  Opportunities exist through new sources, technology and consolidation of 
national resources.  While considerable information exists in the public domain, some data are held 
confidentially for reasons of commercial or national security.  Numerous effective data sharing arrangements 
exist in Central Asia.  In the long term, robust regional analysis will benefit from additional agreements. 
 
Quality management:  Participants at the workshop expressed hesitation that access and quality need to be 
improved, and that a better understanding of both global and local data sets is needed with respect to their 
limitations, data collection, reliability, and uncertainties.   
 
Existing data sources and portals: Existing data sources are dispersed throughout different agencies at both the 
national and regional levels.  IFAS (ICWC) has historically had responsibility of managing a regional database and 
web-based portal; however, donor funding ceased in 2012 and the information is now available on a cost basis. 
Other sources exist at the national levels.  These existing sources form the foundation of any strengthened data 
management system.  Similarly, numerous institutions exist for managing data.   
 
Strengthening such institutions at both national and regional levels is warranted, influenced by emerging 
technology and priorities, existing arrangements, coordination among national and regional institutions, 
objectives of individual countries, as well as concerns over nationally sensitive information.  
 
National data efforts:  Individual national systems with distributed databases at a national level allow in-country 
organizations to store, manage, synthesize and make available its own data, linking them through different 
modern-technology channels and sharing it with interested stakeholders. Expanding efforts to strengthen 
national data is critical, encompassing basic data collection, storage and overall effective management 
principles. National data management systems and decision-support systems should be developed with a basin-
scale and regional perspective in mind. 
 
Global data and earth systems technologies: Advances in availability, transparency and accessibility of space-
based data provides an opportunity to supplement, reinforce, and affirm national in situ data. Open-source, 

Box 5: Discussion outcomes from July IWRM workshop for 
IMS 
 
1) Complete inventory of data sources (metadata about 
accessible ‘bottom-up’ and ‘top-down’ data)  
2) Undertake needs assessment and priorities for data 
production (including for modeling) integrated with Hydromet 
modernization project (CAHMP) 
3)  Develop new and strengthen existing platforms to access 
public domain information/ knowledge products ensuring: a) 
comparability of data and interoperability of systems and b) 
integration of ‘bottom-up’ and ‘top-down’ data  
4) Establish coordinated network collection /data generation 
and management to improve data flow and reduce 
breakpoints, establish principles and binding agreements on 
data exchange/ public-domain access  
5) Develop and disseminate user-friendly information products 
(e.g., UNRCCA Information Bulletin) 
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earth systems data and information available from US agencies NASA, USGS, NOAA, European Space Agency 
(ESA) and others allow users to leverage existing information with the most recent advances in remote 
sensing/earth observation (top-down), crowd sourcing via GSM systems (bottom-up), and internet-based open 
access platforms.  Solutions to effectively link global with local data (“top down with bottom up”) need to be 
strengthened. 

  
Data management activities 

 
The Road Map proposes four core activities related to data management.  These activities are described below 
and summarized in Table 7. 
 

1. CA Energy-Water Knowledge portal:  At the regional workshop, Central Asian countries showed interest 
in the idea of the World Bank as an impartial party promoting a data-knowledge web-based portal that is 
transparent and accessible to all stakeholders.  The portal would build on existing portals and data 
sources using modern cloud storage and services (e.g. ESRI’s ArcGIS Online) to increase flexibility in 
server location. The portal would include public-domain global datasets (“top-down” data such as real-
time spatial datasets by modern satellite technology), and  integrate local information (“bottom-up” data 
such as local measurements by sensor and communication technology) to address hydrologic, economic, 
infrastructure, administrative, and social dimensions of water resources management in the Aral Sea 
Basin. The data would be visualized and analyzed through primary web-based atlas and have the ability 
to convey complex ‘stories’ along with the map interface.  This task will augment and consolidate existing 
portals and  publically available data, including existing warehouses and expertise in national and regional 
institutions. 
 

2. CAHMP:  The World Bank has recognized that tangible results of regional cooperation will require a long-
term effort and commitment from a broad range of stakeholders. Since Central Asia is vulnerable to 
extreme weather events such as floods and droughts, which affect neighboring countries, a shared 
approach to disaster management—weather forecasting hydro meteorological monitoring, public 
awareness, disaster mitigation, and reconstruction- would reduce the human and economic costs of 
these events and reap benefits for each country.  The CAHMP program, under implementation, works 
directly with national institutions, as well as the Regional Hydrology Centre of IFAS.  It also links with the 
World Meteorological Centre to support data sharing and access.  Although included in the Data 
management component of the Road Map, the CAHMP also supports increased capacity in modeling on 
hydrology (e.g., river flows) and daily and seasonal forecasts, ranging from short term extreme events to 
seasonal forecasting.  These modeling efforts are complementary to and need to be integrated into the 
activities noted include Component 2. 
 

3. Water quality:  UNECE has been working since 2009 with Central Asian countries to establish regional 
cooperation on water quality. Objectives included the establishment of common principles for 
measurement, exchange of information and joint assessment on shared water resources. As water 
quality monitoring has seriously deteriorated since the early 1990s, it is a challenge to establish a basic 
monitoring network. The development of more efficient national policies, including the standards and 
principles applied in the permitting of environmentally harmful activities are other key aspects. 
Continued work will include the establishment of a formal platform and information exchange on water 
quality issues. 

 

4. Bilateral water management information systems:  In addition to basin-level data management, several 
bilateral efforts are underway and beginning.  Such activities include arrangements between Kyrgyz 
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Republic and Kazakhstan and Kyrgyz Republic and Tajikistan15 and cover monitoring systems, capacity 
strengthening and local/irrigation information systems.  In addition to strengthening joint data 
management and analysis of infrastructure management, they contribute to strengthening of national 
systems. 

 
Table 7: Component 1 Data management system activities  

 
Activity Purpose Output 

Activity 1.1  
CA Energy –Water  Knowledge 
Portal 

Create an accessible gateway website to open-source 
“top down” earth systems data and information that links 
with local data 

Web-based information and 
data portal, in conjunction with 
existing portals 

Activity 1.2 
Regional Hydromet Modernization 
Program  (CAHMP under 
implementation) 

Harmonize national  data management systems  to reflect 
regionally integrated system  to improve the delivery of 
weather, climate and hydrological services 

Rehabilitated Hydromet 
infrastructure and improved 
data sharing and data 
exchange 

Activity 1.3 
Water quality in Central Asia

16
 

Establish common principles for measurement, exchange 
of information and joint assessment of shared water 
resource; develop more efficient national policies, 
including the standards and principles applied when 
permitting  environmentally harmful activities 

Pilot monitoring in some sub-
basins and exchange of 
information 

Activity 1.4 
Bilateral Water Information 
systems 

Development and implementation of transboundary 
information systems to strengthen water management 
between countries, based on efficient national level 
systems and capacities. 

Access to reliable and timely 
data on water availability and 
flows in selected bilateral 
basins. 

 
  

                                                        
15

 This activity complements ongoing work of GIZ in selected river basins. 
16

UNECE/EU NPD: http://www.unece.org/environmental-policy/treaties/water/areas-of-work-of-the-convention/european-
union-water-initiative-and-national-policy-dialogues/envwaternpd.html 
16

Regional dialogue: http://www.unece.org/env/water/cadialogue/cadwelcome.html 
16

 Dam safety: http://www.unece.org/env/water/damsafety.html 
16

 UNECE: AFG/TAJ: http://www.unece.org/index.php?id=29474 

http://www.unece.org/environmental-policy/treaties/water/areas-of-work-of-the-convention/european-union-water-initiative-and-national-policy-dialogues/envwaternpd.html
http://www.unece.org/environmental-policy/treaties/water/areas-of-work-of-the-convention/european-union-water-initiative-and-national-policy-dialogues/envwaternpd.html
http://www.unece.org/env/water/cadialogue/cadwelcome.html
http://www.unece.org/env/water/damsafety.html
http://www.unece.org/index.php?id=29474
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4.3 Component 2:  A system of models 
 
Converting data into information for decision making depends on being able to process and combine 
information sets towards management uncertainties or decisions –that is, the existence and acceptance of 
computational models to answer specific management 
questions, explore water management options, identify 
trade-offs and find win-win solutions to challenges and 
priorities. Lessons from international experience show 
that water management is characterized by complex 
interactions that cannot be handled heuristically or 
using a single metric (such as market value).  In these 
cases, systematic and rigorous analysis/modeling is a 
key ingredient to informed decision-making (Box 6). 
 

 Modeling Objectives 
 
The long-term objectives of building a system of 
models in Central Asia are to establish analytical tools 
to convert data into decision-supporting analysis that:  
 

i. Is accepted as objective and balanced by 
stakeholders 

ii. Provides insights into national priorities and 
linkages with other countries 

iii. Improves understanding of choices in regional coordination of water resources 
iv. Engages a broad set of stakeholders. 

 
Achieving these objectives will require a series of activities over time, given the current state of capacity, trust, 
and plethora of existing models.  The objectives of this Road Map are more modest, but critical to the longer-
term goal.   
 
They are: 

 Expand awareness of existing Basin-wide models 

 Identify criteria and actions to establish a system of models to meet the needs for IWRM decision 
support at the regional level 

 Identify actions to solidify country ownership 

 Strengthen capacity in modeling techniques 
 

Considerations in selecting Road Map activities for modeling 
 
The following aspects underpin the selection of activities for the Road Map. 
 
System of models:   No single model is adequate for addressing the complexity of water issues in the Central Asia 
basins. Phraseologies such as “a modeling framework” or “a system of models” are preferred to “the model” to 
provide adequate detail on varying types of decisions, and varying types of dialogue.  Models to support water 
management and operations will differ from models that support water allocation discussions.  Needs will vary 
even within  operational models; for example, flood forecasting models will differ in form and detail from flood 

Box 6: Discussion outcomes from July IWRM workshop 
for System of Models 

1) Explore/evaluate usefulness of existing models/ 
public-domain models/sectoral modules and assess 
gaps for: a) management and planning for 
investment/operational /climate scenarios b) real-
time operations (e.g., flood/drought management) 
and c) critical issue-based modeling (e.g., water 
quality, disaster-risk, salinity, water conservation);  

2) Implement technical workshop(s) to identify basin-
wide modeling needs and phasing (e.g., water 
balance, water systems simulation, optimization, 
multi-criteria, etc.) and associated data needs;  

3) Prepare jointly a Terms of Reference to 
design/upgrade and link a system of models, and 
sectoral modules reflecting regional/national 
perspectives and  

4) Develop enhanced visualization and communication 

of modeling results. 
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routing models, likely at differing sub-basin scales. Transboundary management of water, on the other hand, 
will require a broader geographic scale and a wide set of variables (e.g., to explore climate change risks on soil 
moisture and water balance in the entire region). The consultation process undertaken during the diagnostic 
encouraged and supported a regional system of models, with national foundation, from which it is possible to 
“drill down” to sub-catchment and local scales.  
 
In addition, different types of models support different approaches to dialogue and learning:   
 

 Simulation tools: explore “what if” questions related to water systems/water infrastructure, 
management and operating rules, impact on water resources availability at various levels; 

 Optimization tools: explore “what ought to be” type of questions in water systems. With advances in 
information technology and methodologies, it is now possible to do this rapidly. For example, estimate 
the optimal values of critical decision variables to maximize given objectives while meeting 
environment, technical and policy system constraints. This could also be the basis for multi-objective 
tradeoff and game theoretical analysis across stakeholders; and/or 

 Multi-criteria tools:  consider a more comprehensive view of criteria and indicator for each decision, 
resulting in “consequence tables” for decision options that can be used to represent outputs of 
simulation/optimization models, information from pre/feasibility studies, information from the existing 
knowledge base or expert opinions that can interactively support analysis of synergies and trade-offs. 
 

The recent exponential increase in communications and earth-system tools help “leapfrog” analysis to new open 
modeling systems. Examples include real-time Hydromet systems (bottom-up inter-operable hydromet systems 
and use of public-domain top-down products); integrative data visualization systems and virtual networking. The 
key is to understand the range of various modeling tools, or system of models, and how they can support the 
most pressing decision processes.  
 
Existing model “warehouse”: As discussed in previous sections, there exists a plethora of models for water 
management in Central Asia.  Consultations and the regional workshop clearly indicated a desire to learn from 
this stock, both to understand their diversity, increase capacity in modeling techniques, and assess their 
performance relative to new needs and priorities, particularly from a national perspective. 
 
Ownership:  The lack of confidence and lack of ownership by stakeholders in existing models is a major 
constraint to effective, evidence-based dialogue.  Awareness is a critical ingredient in ownership; national 
relevance, transparency and access are equally important. Despite distinct differences in country priorities and 
needs, national workshops revealed common concerns and interests on which to advance IWRM analysis. 
Engaging with national technical specialists and policy-makers will ensure models improve national insights and 
lessons in other international river basins show that availability to modeling tools stimulates additional 
development (e.g., in academia) with compound impacts on knowledge and confidence in results. 

 
Modeling Activities 
 
The Road Map proposes four core activities related to modeling that are described below and summarized in 
Table 8: 
 

1. Strengthening Capacity for IWRM Modeling:  This activity focuses on better understanding of existing 
models, and options for model development.  Through a series of workshops and targeted trainings, 
specialists from a variety of sectors and all countries, will learn about and critically assess current 
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models.  Adding to the outcomes of past national workshops, future needs will be articulated and 
actions to move forward determined.  This may encompass:  architecture of a series of modeling tools; 
selecting or upgrading of existing models; collaboration at basin or sub-basin levels on new analytical 
tools.  This activity will link with recent and ongoing initiatives such as development, training and 
refinement of the BEAM model (EC-IFAS/USAID/World Bank), possibly the ASB-MM model (SIC-ICWC) 
and the Aral DIF model(World Bank/University of Washington), as well as modeling initiatives at the sub-
basin scale (e.g., Chu Talas). Opportunities to draw on other methodologies will be pursued, both from 
within and outside the Basin. 
 

2. Global experience with IWRM DSS:  The World Bank Institute facilitates knowledge, learning and 
innovation, connecting practitioners and institutions to help them find suitable solutions to their local 
development challenges. With a focus on the "how to", WBI links knowledge from around the world to 
scale up innovations and best practices.  It has developed a number of training tools that provide insight 
into IWRM analysis and specific water management challenges.  These include:  Basin IT – an interactive 
learning tool for a better understanding of water resource management and trade-offs of water 
decisions; climate smart agriculture through sustainable land-water management; managing ET 
(evapotranspiration); Managing virtual water through trade policies; Use of climate change projections 
for water planning – Accessing the Climate Change Knowledge Portal , etc. The Road Map proposes to 
offer training in conjunction with the CA modeling activity. 
 

3. Modeling for operations:  As noted above, basin-wide modeling may not provide the most appropriate 
analytical tool for specific water management challenges.  The third modeling activity focuses on 
developing systems of models and analytical tools to assist in high priority basin or sub-basin operations.  
Two topics in particular were identified at the July 2012 workshop, namely:  protocols for extreme 
hydrological conditions (e.g., flood and drought management) and water conservation.  These 
operations-focused models could involve all or some sub-set of the region’s countries. Modeling 
operations will also be piloted in transboundary basin between Kyrgyz Republic and Kazakhstan, and 
between Kyrgyz Republic and Tajikistan. 

 
Table 8:  Component 2: Modeling activities  

 
Activity Purpose Output 

Activity 2.1 
Strengthening 
Capacity for IWRM 
Modeling 

Explore modeling options and architecture based on existing and emerging examples 
in Central Asia; identify priorities to strengthen regional models or modules  to create 
a SoM/identify  modules for an integrated water resources DSS 

Greater understanding of 
current models and 
modeling techniques. 
Options for an IWRM DSS 
for Central Asia 

Activity 2.2 
Global experience 
with IWRM DSS 

Strengthen the knowledge and skill base of engaged national policy makers, technical 
specialists, regional institutions through World Bank Institute training to include but 
not limited Basin IT (interactive decision modeling for IWRM); ET management; 
Managing Virtual Water; Accessing climate change portal; as well as Sustainable land-
water management towards Climate-Smart Agriculture 

Training program 
 

Activity 2.3 
Modeling for 
Operations 

Develop models or apply a system of models/modules for an integrated water 
resources management approach to priority transboundary operations for, hydrologic 
extremes; water conservation; and water supply 

Operationalized model 
for priority basin issues 

 
  



36 

 

 
4.4 Component 3: Governance 
 
Improved governance of water information and analysis will support knowledge exchange, data and modeling 
quality, decision-making, and, ultimately, cooperation and resolution of transboundary controversies over 
energy and water management.  Governance has multiple dimensions, ranging from institutional design and 
mandate to use of technologies, to regional protocols and legal frameworks on data sharing, to national policies 
on water management that form the foundations for regional action. Governance also encompasses the 
engagement of people, be it convening mechanisms for technical expertise or negotiations.   
 

 Governance objectives 
 
The long-term objectives of governance are to support sustainable mechanisms for IWRM data and analysis, and 
to link people to develop and utilize the knowledge platform and, in so doing:  

i. Broaden access to and transparency of data, analysis and information products 
i. Safeguard the quality and credibility of data, analysis and information products 

ii. Enhance opportunities to expand the knowledge platform through exchange and practical 
applications 

iii. Further strengthen institutional vehicles to integrate analysis into policy and political dialogue. 
 
As in other components of the Road Map, achieving these objectives will require a series of activities over time.  
The objectives of this Road Map are more modest, but critical to the ultimate goal.    They are: 
 

 Convene a core community of practice across six countries and regional organizations (including non-
governmental stakeholders) 

 Identify essential needs and options for institutional development at the regional level 

 Strengthen IFAS, focusing on its institutional and legal structure 

 Support development of policies for water governance at the national level, taking into consideration 
mutually beneficial harmonization across the region. 

 
Considerations in selecting Road Map activities for governance 
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The following aspects underpin the selection of activities for the Road Map. 
 
Linking people:  At its core, governance convenes people and promotes actions and behaviors in support of 
better analysis of water management.  Three aspects emerged during the diagnostics and consultations for the 
Road Map.  First, consultations have highlighted the perceived need for but lack of mechanisms to promote 
interaction across countries; emphasis on national and regional consultations is one of the eight principles 
agreed to at the July 2012 workshop.  Second, national workshops underscored the rich asset in water 
specialists trained in the Soviet era.  The workshops also identified the need to engage young professionals and 
to fertilize knowledge exchange cross the generations to sustain the talent base for water management. Finally, 
most specialists expressed frustration that analysis was not considered in policy formulation and that there was 
limited interaction between specialists and decision-makers. 
 
Technology:  The very nature of governance and institutions is being revolutionized by technology. Rapid 
advances in sensor and communication technology, crowd-sourcing and systems’ interoperability by hardware 
and software integration offer the potential for new distributed collection and data assimilation systems.  These 
systems promote public domain dissemination and use of information, with greater institutional flexibility (e.g., 
sharing of information bases through 
various portals representing differently 
institutional mandates) and enabling 
stronger linkages among institutions.   
 
International Fund for Saving the Aral Sea:  
Established in 1993, IFAS is the single 
functioning regional organization 
mandated by the Heads of State of five 
Central Asian countries.  As such, it is a 
significant asset to the people of Central 
Asia and, in particular, to strengthening 
analysis and understanding of water 
management issues and promoting 
cooperation. Agencies within IFAS have 
historically played a central role in water 
management information and analysis, 
hosting the CAREWIB 17 , undertaking 
analyses of water management issues, and 
coordinating regular water allocation 
decisions amongst countries.  However, 
maintaining credibility and trust of all 
countries through the expansion of 
national sovereignty and aspirations has 
proved to be a challenge.  A senior 
representative of the Executive Committee 
of IFAS stressed the importance of the work accomplished so far in modernizing the legal basis of IFAS, led by 
GIZ and UNECE.  Ongoing strengthening includes the development of a hierarchy of reporting, responsibilities 

                                                        
17

 Central Asia Regional Water Information Base.  CAREWIB was designed to function as a third-party between information 
provider and user where the latter can get on-demand information from a centralized web-repository.  Swiss funding for 
the program ceased in 2012. 

Box 7:  Discussion outcomes from July IWRM workshop for 
Governance  
1) Establish under the EC IFAS umbrella on institutional and 

legal aspects of information management a Working Group 

on Institutional and Legal Aspects of Information 

Management, as an integral part of the work on the 

strengthening of the legal and institutional frameworks of 

IFAS, and guarantee coordination and information 

exchange with other (technical) activities under the work 

program. Further, the Working Group should establish legal 

provisions regulating the information flow from IFAS 

member countries to relevant bodies and institutions of 

IFAS. In addition, provisions on the interrelationship and 

collaboration of IFAS bodies and institutions should include 

clearly defined obligations on decision support in the form 

of the provision of information to decision-making bodies. 

2) Engage decision-makers in national and regional 

consultations to define the exact scope and format of 

information required for effective decision support systems 

for relevant decision-making bodies of IFAS. 

3) Coordinate the above work with the on-going broader 

program on the institutional and legal reforms and 

strengthening of IFAS. 
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across constituent agencies, and clear modalities for decision-making.  Modernization of the legal basis for IFAS 
should include clear legal provision on responsibilities for information management as well as sustainable 
funding through a regular budget based on assessed contributions of member countries.  This institutional 
upgrading will also help to define the information needs of IFAS decision bodies including individual member 
countries as well as the standards for access, quality assurance and use of water management information.   
 
National level governance:  Institutional structures and capacity for IWRM data and analysis vary across 
countries with prevalent weaknesses in human and/or physical assets.  In many cases, these weaknesses are 
rooted in national policies governing water management. Several countries in Central Asia have introduced new 
water codes or policies, with accompanying institutional changes. Further support to implement these changes, 
and converge on international standards will enhance both national management of water as well as 
opportunities at the regional level, including harmonization of standards and principles applied in data collection 
and analysis. 
 

 Activities for Governance 
 
The Road Map includes five core activities to strengthen governance and institutions for IWRM knowledge 
platform, described below and detailed in Table 9: 
 

1. International Fund for Saving the Aral Sea:  UNECE work on institutional and legal strengthening of IFAS 
is guided by the long-term objective of bringing the mandates and composition of regional decision-
making bodies and their institutions in line with basic principles of IWRM. In recent years, the UNECE 
has undertaken a comprehensive review of international legal and institutional frameworks for regional 
cooperation in the management and use of trans-boundary water resources. In coordination with the 
ongoing strengthening of the organization, this activity includes development of a modern legal and 
organizational framework for the institution, sustainable financing, and reform of IFAS institutions.  
These reforms strengthen the foundation of IFAS’s role in information management. 
 

2. Institutional needs assessment:  The landscape for institutional support for IWRM data and analytics has 
changed, driven by technology, geopolitics within the region, national water management 
developments and the evolving role of IFAS.  A comprehensive assessment of institutional needs will 
assist in ensuring transparency and information sharing among national governments, BWO-s, 
hydromets and relevant regional institutions and in removing the present bottlenecks to proper 
information flows. A critical component of this needs assessment is a revised SWOT analysis18 including 
a review of institutional assets and services of IFAS and its subsidiary agencies such as SIC-ICWC, RHC, 
and SIC-ICSD, both as information providers/managers and in their roles in supporting cross-border 
water coordination and dialogue. This activity will be coordinated with the first task on IFAS 
strengthening; a working group composed of representatives of all five IFAS member country has been 
proposed to guide the process of reform and strengthening of information management at the regional 
level.   

 
 
 
 
 

                                                        
18 A Strengths/Weaknesses/Opportunities/Threats (SWOT) analysis was prepared in February 2001 in preparation for the 
CAEWDP Energy Water Linkages Activity Note. 
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In addition, the institutional needs assessment will:  
 

 fully explore the role of national institutions as critical inputs to and users of regional 
information on IWRM; 
 

 consider protocols and legal reforms to enhance information sharing across institutions; and  
 

 bring a focus on technology such as state-of-the-art  decentralized or near-virtual data 
management systems to increase connectivity among institutions and significantly expand 
accessibility to the knowledge platform.   

 

3. Community of Practice (COP) Knowledge Network:  This activity focuses on the identification of a 
network of specialists and institutions to regularly exchange knowledge, lead participation of many of 
the activities noted in this Road Map and ensure the improvements in data and analysis at the regional 
scale meet national and in-country development priorities.  The COP, cutting across countries, sectors 
and institutions, could provide continuity to the implementation of the Road Map and facilitate 
dissemination of its outputs.  The COP could also be the natural anchor for specific capacity training 
events such as study tours and regional and national workshops.  In developing such a community, of 
experts, lessons can be taken from the current network system for EC-IFAS, SIC-ICWC, RHC, and SIC-ICSD 
as well as international experience. 
 

4. Afghanistan/Tajikistan bilateral cooperation on hydrology and environment:  Afghanistan and Tajikistan 
share the upper reaches of the Pyanj River, accounting for 70% of the Amu Darya flows.19 This resource 
is not well understood, nor are mechanisms for sharing data and analysis, or engaging in joint 
management efforts in place.  This task focuses on strengthening the cooperation on hydrology and 
environmental management in the upper Amu Darya basin.  The first phase of the UNECE sponsored 
project supporting joint watershed development management of the upper Amu Darya by Afghanistan 
and Tajikistan (2011-2013) revitalized the work of the Afghan-Tajik Commission and identified needs for 
further resources to restore monitoring infrastructure on the Pyanj and Vakhsh rivers.  The second 
phase of the project will aim at restoring/making operational monitoring infrastructure on the upper 
Amu Darya so it can met minimum requirements in terms of providing data for national and regional 
information management.  It is imperative that funding for the upgrading of national information 
systems is conditioned on binding commitments by governments to share relevant data with 
neighboring countries and regional institutions.  It will benefit from the additional institutions 
framework of SPECA (UN Special Program for the Economies of Central Asia). 
 

5. Dam safety:  An ongoing initiative to In Central Asia, concern over the safety of more than 100 large 
dams and other water control facilities, located mostly on transboundary rivers, has grown significantly 
in recent years. Ageing dams and their inadequate maintenance, coupled with population growth in 
flood plains downstream from the dams, have resulted in increased risks to life, human health, property 
and the environment. Failure of a dam could have disastrous consequences in downstream regions and 
countries. Effective national regulatory frameworks for dam safety and subregional collaboration on 
dam safety are therefore critical for Central Asia. In an on-going project implemented by UNECE joint 
activities in this area, including on information generation and exchange has been promoted. 

 
 

                                                        
19

 The Vakhsh river within the territory of Tajikistan accounts for the other 30%. 

 



40 

 

 
Table 9: Component 3: Governance activities 

 
Activity Purpose Output 

Activity 3.1 IFAS institutional 
strengthening 

 Provide technical assistance to strengthen the 
governance capacity of EC IFAS 

A functional and operational IFAS  
supported by the riparians 

Activity 3.2 Institutional Needs 
Assessment  

Assess and define options strengthen regional and 
national institutions to collect, manage and share 
information at the regional level 

Institutional Needs Assessment  

Activity 3.3 Community of 
Practice  (COP) and Knowledge 
network 

Secure a community of practice and expert working 
group representatives from each country to consistently 
engage in and share technical analysis and capacity 
strengthening as part of the decision support system 

Operationalized COP and knowledge 
network 
Regional knowledge and innovation 
through national competence centres. 
 

Activity 3.4 
Afghanistan/Tajikistan bilateral 
cooperation on hydrology and 
environment

20
 

Support for Afghanistan and Tajikistan to develop 
hydrology and environment cooperation in the upper 
Amu Darya basin 

Strengthened cooperation and 
information exchange between 
Afghanistan and Tajikistan  based on 
existing bilateral agreements 

Activity 3.5 
Dam safety

21
 

Supporting  sub regional cooperation on dam safety by 
setting up   frameworks along the line of the proposed 
sub regional agreement 

Early warning mechanisms for extreme 
risk events supported by enhanced 
information management (also 
supported by CAHMP) 

 
4.5 Component 4: Capacity strengthening 
 
Capacity strengthening was highlighted by Central Asia professionals as a key requirement for strengthening 
IWRM analysis.  While the current skill base has significant strengths, there is a need to develop capacity in new 
technologies and innovations in the mature cadre of professionals, and to ensure upcoming specialists also learn 
from the traditional knowledge of the Soviet era.   

  
Capacity Strengthening Objectives   
 
The ongoing objective of capacity strengthening is to ensure a community of water professionals who can lead a 
dynamic and sophisticated package of IWRM data and analysis, lending credibility and substance to water 
management discussions within and across countries.  Capacity strengthening will encompass: (i) the individual; 
(ii) broader knowledge networks (including academia, international institutes); and (iii) closer links with policy 
makers in core areas of land and water management. 
 

 Considerations in selecting Road Map activities for Capacity strengthening 
 
Needs assessment:  During the regional workshop, participants were asked to identify priority topics and 
modalities for capacity strengthening, based on individual views and experiences. Responses showed balanced 
interest in the three themes of data, modeling and communications (Box 8).  The specific topics were:  

                                                        

 

 



41 

 

 Data:  data collection methodology and processing, data for national and basin modeling, and 
systemization and use of data from open sources 
 

 Modeling:  methods to improve national level modeling, open source platforms and new technology  
 

 Communications:  principles of water diplomacy. 
 
Pragmatism and Cost effectiveness:  The capacity strengthening component of the Road Map will largely be 
embedded in the activities outlined for components 1-3 above.  (For example, the web portal activity contains a 
set of trainings and knowledge exchange to better understand and be able to use global data sets.)  This 
approach will reduce costs and link capacity strengthening with adoption of new products and approaches.   A 
range of organizations, some of which are explicitly included in the Road Map,  are positioned to ramp up 
capacity development, including IFAS and its agencies, University of Central Asia and the Central Asia Regional 
Environmental Centre (CAREC). Others are: the World Bank Institute, UNRCCA, the International Commission on 
Irrigation (ICI) and drainage, and the United States institutes(e.g., National Aeronautics and Space 
Administration ad Geological Survey).  For the same reasons of pragmatism and cost effectiveness, capacity 
strengthening activities should be closely designed around 
the Community of Practice proposed under Component 3.   
 
Dissemination and Communications:  The implementation 
of the Road Map, complemented by knowledge-based 
activities of individual countries and other development 
partners, could amass a considerable set of new products, 
tools and information.  These products have the potential 
to raise the level of awareness and understanding well 
outside the direct community of practice, even extending 
beyond water specialists.  Each activity should embed 
dissemination and communications and efforts should be 
made to consolidate access to the knowledge platform 
through appropriate regional institutions such as IFAS and 
expanded public domain sites. 
 
Engaging Decision Makers:  Difficulty in engaging policy 
makers and senior government officials in technical 
analysis have their root causes in capacity (given the 
complexity of some water analytics), adequate 
presentation of information, and the politicization of the 
issues. The following proposals were made by Central Asia 
specialists to better engage decision makers: 
 

 Informal national level roundtables for decision-makers to share what is going on the basin, what are 
the problems in terms of water resources, what problems will appear in the next decades, how the basin 
countries will be able to deal with them and how data and modeling will be able to solve them 

 Organizational network analysis and identification of capacity challenges to define preferred activities 
for decision makers  

 Joint sessions between decision makers and engineers in each country to make working groups function 

 Joint study tours with decision makers and engineers across countries (e.g., Mexico, Nile basin, 
countries, Australia, or Mekong basin) 

Box 8:  Discussion outcomes from July IWRM 
workshop for Capacity Development 
1) Conduct capacity enhancement needs 

assessment (building on workshop worksheets) 
and take steps for long-term capacity 
development – design a capacity development 
program 

2) Build professional networks, a cadre of 
professional specialists (e.g., academia, 
communities of practice) and organize 
professional forums/exchanges  

3) Undertake training/workshop to support 
technical capacity development for data and 
information management systems and 
modeling, and sector specific issues of water 
conservation, climate change and disaster risk 
management  

4) Establish technical working group (at national 
scales and perhaps also at international scales) 

5) Engage policy-level decision makers 
6) Enhance institutional office infrastructure and 

communication as needed (e.g., satellite data 
download) 
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 Activities for Capacity strengthening 
 
Capacity strengthening is embedded within the Road Map component activities, specifically outlined in Table 10: 

 
Table 10:  Component 4:  Capacity Strengthening Activities  

Component Road Map Activity Capacity strengthening 

Data 
Management 

1.1  Energy-Water Knowledge portal  
Open source global data sets and earth systems 
modeling 

1.2  Central Asia Hydromet Modernization 
Program 

Forecasting and related modeling 

System of 
Models 

2.1 Central Asia Basin Modeling 
Existing Aral Sea Basin models 
Optional architectures and modeling techniques 

2.2 Global Experience with IWRM DSS Interactive modeling in IWRM and climate change 

Governance 

3.3 Community of Practice  for data management 
and modeling for IWRM 

Knowledge exchange and peer support 

3.4 Afghanistan/Tajikistan cooperation 
Coordinated systems for hydrology data and 
environmental management 

3.5 Dam safety International standards  

 
4.6 Road Map Implementation 
 
Table 11 consolidates the proposed regional activities under each component, as well as dominant national 
actions. Overall, the Road Map consists of 12 activities over a three year period. Given the breath and 
complexity of the topics, implementation will be a critical success factor, several aspects of which are discussed 
below. 
 

Table 11 Summary of Road Map Activities  
Activity Purpose 

Data Management  

Activity 1.1 : CA Energy –Water  Knowledge Portal 
Expand an accessible web-based portal, integrating public domain 
local data  

Activity 1.2: CAHMP Regional Hydromet Modernization 
Program  

Regional support for modernization of hydromet services  

Activity 1.3 Water quality in Central Asia 
Establish common principles for measurement,  
exchange water quality information  

Activity 1.4:   Bilateral Water Information systems 
Transboundary information systems to strengthen water management  
between countries 

Modeling 

Activity 2.1: Central Asia Basin Modeling  
Training on existing basin models and exploration of modeling 
options and needs   

Activity 2.2: Global experience with IWRM decision 
support 

Capacity strengthening on global approaches to IWRM analytics in 
coordination with World Bank Institute 

Activity 2.3: Basin Modeling for Operations 
Develop models or apply a system of models/modules for priority 
operations (e.g.,  hydrologic extremes, water conservation) 

Governance 

Activity 3.1: IFAS institutional strengthening Strengthen the institutional capacity of IFAS 

Activity 3.2: Institutional Needs Assessment  
Assess and define options to Improve the institutional structure for 
IWRM knowledge platform 

Activity 3.3: Community of Practice and Knowledge 
Network 

Secure a community of practice and knowledge network to connect 
a wide range of government and non-government experts.  Establish 
regional knowledge and innovation through national competence 
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Activity Purpose 
Data Management  

centres. 

Activity 3.4: Afghanistan/Tajikistan bilateral cooperation 
on hydrology and environment 

Support for Afghanistan and Tajikistan to cooperate on  hydrology 
and environment  

Activity 3.5: Dam safety Cooperation on legal and institutional frameworks for dam safety  

Capacity Strengthening 

Embedded in Component 1, 2, 3 activities, specifically activities 1.1, 1.2, 2.1, 2.2, 3.3, 3.4, 3.5. 

  
Regional Organizations 
 
The Road Map is consistent with the plans of two regional organizations.   
 
IFAS:  The Third Aral Sea Basin Plan (ASBP-3), concluded by EC-IFAS and endorsed by member countries in May 
2012, is a long-term action program, for the region focused on management of water resources and 
environmental protection. It was designed and developed with full engagement of riparian countries: from 
defining program criteria to extensive consultations among national and international experts on task design to 
developing the program priorities.  Two of the four ASBP-3 directions –Direction 1 – IWRM, and Direction 4 - 
improving the institutional and legal instruments (refer to Box 9) are fully aligned with the Road Map for 
strengthening analysis for IWRM. 
 

Box 9: Alignment of Road Map with Key Directions of ASBP-3 
 

 Direction 1: IWRM activities are aimed at addressing the problems associated with transboundary water 
resources management, establishing monitoring systems, modeling and establishing databases, developing 
basin plans and ensuring the safety of water facilities. This will include an improved and strengthened system 
for management of transboundary waters resources, improving water efficiency and productivity in the 
agriculture sector. 
 

 Direction 4: Improving the institutional and legal frameworks for cooperation activities are aimed at 
addressing the issues associated with institutional development, improving legal frameworks and institutional 
structures, strengthening regional cooperation, training and capacity strengthening and increasing public 
awareness.  These improvements will create conditions for transparent and mutually beneficial regional 
dialogue and cooperation including setting up sectoral dialogues between governments, conditions for free 
exchange of opinions and strengthening ties with between technical, ministerial, institutional and academic 
stakeholders and the community at large. Most importantly, IFAS and its organizations will be strengthened 
through knowledge management exchange and training, in the agriculture, water and energy sectors for 
efficient and transparent operations, coordinated with and undertaken by local/national stakeholders. 

 
 

 
Energy Sector Coordinating Committee (ESCC):  The Ministerial Conference of the Central Asia Regional 
Economic Coordination (CAREC) program22 approved a work program for the Energy Sector Coordinating 
Committee (ESCC) in November 2012 that includes a component on energy-water linkages.  Specific activities of 
the draft Road Map were presented to and approved by both the ESCC and the Senior Officials of CAREC in June 

                                                        
22

 CAREC is hosted by ADB; the World Bank co-chairs the Energy Sector Coordinating Committee with ADB.  The CAREC 
program convenes 10 countries of Afghanistan, Azerbaijan, Kazakhstan, Kyrgyz Republic, Mongolia, Pakistan, and People’s 
republic of China, Tajikistan, Turkmenistan, and Uzbekistan. 
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2013.  Bi-annual meetings of both the ESCC and Senior Officials offer an opportunity for energy professionals to 
benefit from and help guide implementation. 
 
ESCC and IFAS (and its agencies and branches) are key players in implementing the Road Map, and specific 
opportunities will need to be explored for each individual activity. Recent efforts to expand data sharing, 
training and awareness raising with both ASBP-3 and ESCC Work Program are important partnerships. In 
addition, other regional entities can play important roles in its implementation.  For example, the proposed 
Community of Practice (COP) and associated knowledge network will draw in universities, institutes and other 
agencies across Central Asia and key global organizations with regional mandates, such as the Regional 
Environmental Centre in Central Asia (CAREC).  The specific roles of key regional entities (listed in Table 12) will 
be determined as specific activities are designed. 
 

Table 12: Examples of possible regional partnerships 
 

Regional Partnership Illustrative participation
23

 

EC-IFAS 
Executive Committee- International Fund 
for Saving the Aral Sea 

Basin-level institution for strengthening 
analytical presentation and engaging policy 
makers 

Regional Hydrology 
Centre  

Regional Centre for Hydrology 

Basin-level collaboration on hydromet data 
(e.g., encompassing the Central Asia 
Hydrometeorology Improvement Program) -- 
Underway 

SIC-ICWC  
Scientific Information Centre – Interstate 
Commission for Water Cooperation (as a 
transformed partner) 

Basin-level modeling 

SIC-ICSD  
Scientific Information Centre – Interstate 
Commission for Sustainable 
Development 

Aggregation and basin-level analysis for climate 
change 

National Branches of EC-
IFAS 

 
National level representation on regional 
activities facilitated by IFAS 

ESCC (CAREC) 
Energy Sector Coordinating Committee of 
the Central Asia Regional Economic 
Cooperation Program 

Basin-level organization to guide 
implementation and promote discussion on 
energy –related issues 

CAREC 
Regional Environmental Centre in Central 
Asia 

Capacity strengthening and training programs; 
Community of Practice 

  
National Governments  
 
The Road Map described above focuses on regional activities.  However, as emphasized, the foundations for 
effective and accepted regional analysis lie in efforts to strengthen analysis for IWRM both in-country and in 
each country’s contribution to regional institutions and initiatives.  There are a number of new and ongoing 
initiatives at the national that will (i) strengthen country capacity; (ii) improve basic data; and (iii) bring modeling 
and analysis closer to operations.  Box 10 provides a few examples.    
 

                                                        
23

 These activities are illustrative only; some institutions may be well equipped to lead or contribute to more than one activity; in other 
cases, institutional strengthening objectives may influence participation. 
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These initiatives also have the potential to leverage regional activities for benefits at both levels, if opportunities 
are identified and coordination considered early in each activity.  Examples of linking national and regional 
knowledge strengthening can be found in Central Asia (e.g., CAHMP) and globally (e.g., Eastern Nile One System 
Inventory). 
 
In addition to opportunistically linking national and regional initiatives the Road Map recommends a concerted 
effort to strengthen data, modeling and governance capabilities in each country.  
 

Box 10: Examples of national initiatives complementary to the Road Map 
 

 National Water Resources 
Management Projects for Kyrgyz 
Republic, Tajikistan, and 
Uzbekistan 

A joint SDC-financed effort in partnership with the World Bank country 
program, strengthen water management capacity at several levels. 
Included as part of  sector-wide investment  packages under the World 
Bank-managed Global Agriculture and Food Security Fund and AD (in 
Uzbekistan) 

 National Water Information 
Management Systems  
(Uzbekistan, Tajikistan, Kyrgyz 
Republic) 

Develop and implement national systems to regularly update water 
sector data (e.g., water abstractions, river and system flows), leveraging 
technical innovation at the water user level (e.g., crowd-sourcing) 

 Second-phase Chu/Talas  
transboundary river Basin 
project 

SDC led effort for improved access to operational water flow information 
between Kazakhstan and Kyrgyz Republic developed in the Chu/Talas 
basins 

 National Policy Dialogues 

(NPD)
24

 

UNECE/EU Water Initiative lead, continued dialogues on IWRM in four of 
the five Central Asian countries which are country-level platforms for 
development of water policies that in some cases are used for 
information-related activities. 

 Scoping Studies for 
Mathematical Models 

World Bank led, national-level scoping studies to assess status of the 
modeling knowledge base 

 CAHMP National Projects World Bank led national level projects to improve the delivery of 
weather, climate and hydrological services, rebuilding the infrastructure 
and human capacity to reduce disaster risk and manage the consequence 
of climate variability.   

 Water resource assessments  in 
Uzbekistan and Tajikistan 

Identify opportunities to secure access to water, including opportunities 
for water conservation and improved irrigation efficiency. 

  
Development partners 
 
The Road Map is a collaborative effort of the Swiss Cooperation, the United Nations (UNECE) and the World 
Bank.  Each partner has identified specific areas of focus within the Road Map to support with funds and 
expertise (see Table 13).  Each development partner will be responsible for partnering with the relevant Central 
Asia entities to finalize design and clarify implementation arrangements (including milestones and timelines), 
and to arrange funding.  UNECE, Swiss Cooperation and the World Bank will continue to coordinate across 
activities. 
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Table 13: Development Partners for Road Map Implementation 
 

Activity Development Partner 

Data Management 

Activity 1.1 : CA Energy –Water  Knowledge Portal World Bank 

Activity 1.2: CAHMP Regional Hydromet Modernization 
Program 

World Bank 

Activity 1.3  Water Quality in Central Asia UNECE & CAREC 

Activity 1.4  Bilateral Water Information Systems Swiss Cooperation, UNECE
25

 

Modeling 

Activity 2.1: Strengthening  Capacity for IWRM Modeling  World Bank 

Activity 2.2: Global Experience with IWRM Decision Support World Bank& World Bank Institute 

Activity 2.3: Basin Modeling for Operations World Bank 

Governance 

Activity 3.1: IFAS Institutional Strengthening UNECE, Swiss Cooperation
26

 

Activity 3.2: Institutional Needs Assessment  World Bank, UNECE 

Activity 3.3: Community of Practice/Knowledge Network World Bank & World Bank Institute 
Swiss Cooperation, UNECE

27
 

Activity 3.4: Afghanistan/Tajikistan bilateral cooperation on 
hydrology and environment  

UNECE 

Activity 3.5: Dam Safety  UNECE 

Capacity Strengthening 

Embedded in Component 1, 2, 3 activities, specifically activities 1.1, 1.2, 2.1, 2.2, 3.3, 3.4, 3.5 
 

 
More broadly, the donor community in Central Asia has a robust set of tools to offer: development of markets, 
strengthening capacity for dialogue and investments in energy and water security at the national level. The 
community is diverse, ranging from GIZ’s program on cooperation on international rivers to the UN’s expertise in 
international conventions and dispute resolution (UNECE and UNRCCA), to bilateral donors such as the USAID’s 
support to better understanding glaciers to ADB’s investment focus. Numerous development partners are 
already supporting important initiatives that strengthen capacity for IWRM analysis (see Table 14).  The Road 
Map is an addition to these activities, and efforts are underway to coordinate more effectively.  
 

Table 14: Examples of Development Partner Engagement  
in Central Asia Water Resources Decision Support Systems 

 
Partner Selected activities 

SDC/SECO Strengthen and develop water information system in Kyrgyz Republic, and Tajikistan 
Funding and evaluation of CAREWIB  
Single and Multi-Donor Trust Fund for Central Asia Energy-Water Development Program 
Trust Fund for the Kyrgyz Republic National Water Resource Management Project 

UNECE Continued bilateral engagement on water issues with Afghanistan and Tajikistan 
Institutional strengthening of IFAS 
National Policy Dialogues 

UNRCCA Draft Framework Agreement on Transboundary Waters/knowledge base support  
Early warning bulletins for potential transboundary water related crisis situations  
Scenario analysis capacity strengthening (jointly with FAO) 

USAID Basin Economic Allocation Model (with EC-IFAS) 
Energy vulnerability to climate change 

                                                        
25 With GIZ 
26 With GIZ 
27 With GIZ 
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Partner Selected activities 
Energy trade (in coordination with RESET) 

UNDP Adaptive Water Governance  

GIZ Transboundary Water Management (TWMCA) in sub-basins between Kazakhstan and Kyrgyz Republic 
Institutional strengthening of IFAS 
Support to preparation of Aral Sea Basin Management Plan -3 
Support to EC-IFAS (donor coordination, institutional strengthening 

FAO Scenario analysis capacity strengthening  

FFEM Data sharing, web portals 

Partner Selected activities 

EU The Water and Environment Cooperation Platform (WECOOP) focused on high level dialogue 
Application of Shared Environmental Information System (SEIS) 

ADB Water Resources Sector Strategies 
CAREC Energy Sector Coordinating Committee Work Program 2013-2015 

World Bank Central Asia Energy-Water Development Program 
Central Asia Hydrometeorology Modernization Program 
BEAM enhancement and training 
Trust Fund for the Kyrgyz Republic National Water Resource Management Project (with SDC funding) 
National portfolios including investment analysis (over 20 investment and advisory projects) 

  
Central Asia Energy Water Development Program (CAEWDP) 
 
Facilitated by the World Bank, the CAEWDP aims to strengthen energy and water security in Central Asia 
countries through national efforts and by enhancing cooperation across countries.  CAEWDP has three sectoral 
components: Energy Development, Energy-Water Linkages and Water Productivity. The program focuses on 
analytical and advisory services, and institutional strengthening.  It does not directly fund investments, but acts 
as an “accelerant” for projects through identification, design, regional considerations and pre-feasibility studies.  
CAEWDP integrates national activities and regional initiatives.  
 
A core objective of the energy-water linkages component of the program is to support a decision support system 
for water resources management in Central Asia. The regional efforts focus on: 
 

 strengthening a common knowledge platform for integrated water management and regional elect city 
trade; 

 facilitating evidence-based riparian dialogue and cooperation;  

 addressing regional public goods such as managing climate change and expansion of energy trade 
options beyond Central Asia; and  

 addressing immediate threats of conflict through information sharing and dialogue. 
 
The CAEWDP is financially supported by the European Commission, DFID (United Kingdom) and the Swiss 
government.  In addition, the program has coordinated work programs in energy (for example, with ADB and 
USAID), in water management (e.g., with SDC and SECO, UNECE).  UNECE and SDC are partnering with the World 
Bank to support a “Road Map for ongoing support for a robust decision support system for water management.  
 

 Schedule and Sequencing 
 
The Road Map focuses on activities over the next 2 years, with some extensions over 3 years, as needed and as a 
function funding.  In many cases, the activities noted will create further opportunities or recommendations for 
additional work.  For example, the web knowledge portal will likely identify additional data that may be available 
once data sharing protocols are worked out, and additional products can be developed as demand recognizes 



48 

 

additional capabilities at both the national and regional scales.  The outputs from model awareness and capacity 
raising activities include recommendations for developing or refining basin models, and the institutional needs 
assessment will conclude with a set of options for securing host(s) for IWRM analysis. 
 
Within the 2-3-year implementation period, sequencing and linking activities could increase effectiveness.  For 
example, the establishment of a Community of Practice and knowledge network can be most effectively 
leveraged if it precedes or parallels the first workshops for modeling.  Similarly, an exploration of innovative 
technology of data management will inform the institutional needs and data sharing protocols.  A common 
appreciation of acceptable basin modeling structure or architecture from the modeling activity, could inform the 
operations models. The actual schedule of activities will depend on final design of each activities and 
mobilization of partnerships and experts. 
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5. CONCLUDING COMMENTS 
 
A basic premise of integrated water resources management is that effective integrated water resources 
management has the potential to yield optimal benefits for all the riparian countries. In the case of the Central 
Asia river basins, this could mean more water, more food, more power, more transport, more trade, and better 
environment.  Other, indirect benefits could accrue, including those “beyond the river,” such as communication 
investments, increased trade, and enhanced flows of labor and ideas.  
 
Optimized management of any river is difficult, given the need to satisfy so many different interests.  This is 
particularly the case on transboundary rivers, but much can be done to create the conditions for cooperation 
and evidence-based dialogue.  Knowledge is a key element in strengthening those conditions.  Data, analysis, 
capacity and institutions mitigate risks of unfair agreements, perception of manipulation or dominance, or 
authority in decision-making.  It can be a catalyst for cooperation or ensure the building blocks are in place for 
informed decision-making as political conditions evolve. 
  
The diagnostic phase of the Road Map showed the appetite and willingness of Central Asia specialists to shift to 
new a paradigm for IWRM data and analysis.  This transformation is reflected most clearly in the eight principles 
established at the July 2012 Knowledge Exchange workshop.  The principles shift the emphasis from centralized 
analysis to a collaborative approach, and highlights technology to “leap frog” information sharing and 
institutional governance.  
 
The 12 activities of the Road Map for strengthening analysis for integrated water resources management in the 
Aral Sea Basin is a step in transforming these principles into new processes, systems and information assets for 
the countries of Central Asia, yielding:  
 

 transparent and accessible data and analytical tools (for basin as well as operational models) 

 new knowledge products 

 a broader community of practice  that engages across organizations and generations 

 stronger institutions and 

 enhanced confidence to cooperate.   
 

The Road Map builds on a number of activities that are already underway, informed by consultations at the 
regional and national levels.  It is influenced by emerging technology and experience in other transboundary 
river basins around the world.  Foremost, it reflects the current dynamics of the region and its countries, as well 
as national priorities.   
 
The Road Map captures a far- reaching vision, one that supports comparable capacity, ownership and 
engagement across countries, and responsibility at the national level.  It is ambitious in light of current capacity, 
equipment at the national level, institutional capacity and integration of state-of-the-art technologies.  
Achieving the vision will require a long-term commitment with adaptation and “course correction” along the 
way.   
 
Against this vision, the Road Map is modest – a plan or a guide for future actions and a set of twelve immediate 
activities.  It is the product of dialogue to date and the opportunities and constraints as they currently exist in 
2012/3.  It requires ongoing review and amendment to take advantage of new opportunities and to adjust to 
new constraints.   The World Bank, UNECE and Swiss Cooperation will continue their engagement in partnership 
with the relevant executing groups for individual activities. National counterparts stressed that milestones, 
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timeframe and implementation schedules should be specified and taken seriously so that progress at the activity 
level can be monitored. 
 
The Regional Road Map is one of several elements that will contribute to a stronger knowledge platform for 
IWRM in Central Asia.  Other development partners have new and ongoing initiatives that, in some cases, 
provide models for regional scale analysis and management.  For example, several development partners have 
contributed to cooperative management of bilateral rivers (e.g.,  Chu Talas).  The World Bank and its partners 
welcome more complete cataloguing of such initiatives and exploration of possible synergies amongst the 
activities.  
 
Of critical importance are activities at the national scale.  For example, the Water Information Management 
System investments in Kyrgyz and Tajikistan will improve data in the upstream reaches of both the Syr and Amu 
Darya rivers.  These activities, noted but not detailed in this document, will foremost address priorities for 
individual countries.  Notwithstanding, they contribute to a more stable and comprehensive overall capacity to 
understand the Aral Sea Basin resources and management choices.  Consequently, best progress will be made 
through iterative engagement of two tracks:  a ‘local’ issue-based level approach (in order to meet immediate 
objectives) and a basin-level approach that links national and regional efforts for mutual, equitable benefit. 
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