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1. Abbreviations 

RT  – Republic of Tajikistan 
IWRM   – Integrated water resources management 
WUA   – Water users Association 
CWU - Canal Water Users Union 
GWP   – Global water partnership 
EU   – European Union 
AMI  – Agency of Melioration and irrigation 
WG RBO  – Working Group of the River Basin Organization 
RBO   – River Basin Organization 
RBC   – River Basin Council 
OJSC   – Open Joint-stock holding company 
WRZ   – Water resource zone 
WCC - Water Committee of Canals 
ISWR  - Information system on water resources 
WLC - Water and Land Commission 
GoRT   – Government of the Republic of Tajikistan 
WSSD -  World Summit on Sustainable Development 
SE   – State Enterprise 
SDG - Sustainable Development Goals 
WRM - Water Resources Management 
CA   – Central Asia 
CSCE - Conference on Security and Cooperation in Europe 
RC ICWC - Research Center of the Interstate Commission for Water Coordination 
LoRT  – Law of the Republic of Tajikistan 
IFSA - International Fund for Saving the Aral Sea 
NDRR - Natural Disaster Risk Reduction 
DRM - Disaster risk management 
WFD - Water Framework Directive 
NWC - National Water Committee 
BC - Basin Committee 
LWC - Local Water Commission 
CADC - Commission for the application and development of the contract 
USA - United States of America 
DBC - Delaware Basin Commission 
ICPRB - Interstate Commission of the Potomac River Basin 
CAREC - Regional Environmental Center for Central Asia 
MEWR - Ministry of Energy and Water Resources 
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2. INTRODUCTION 

Water occupies a special position among the natural wealth of the Earth and represents a key 

factor for sustainable development, it is utilized practically in almost all of the economic sectors and 

spheres of social life, for various purposes and by different consumers. Water is the basis of the life 

on our planet. Water covers two-thirds of the Earth's surface, has an impact on almost all of the 

processes that occur on our planet. The living world consists of 70-95% water. Water is the “blood” of 

the biosphere, it is connecting the ecosystems. Most of the changes in an ecosystem can be avoided 

by proper management of water resources. The famous Russian and Soviet geologist Academician A. 

P. Karpinsky said that there is no more precious natural resource than water, without which life is 

impossible.  

Management of water resources requires a deep understanding of the special value of water 

for human life, the principles of human interaction with nature and the significance of water 

resources for the development of a society. Only by having knowledge of multiply relationships that 

are formulated in the water sector in ensuring the life of a society and the natural balance, food 

production and economic development, as well as the role of water in the evolutionary processes on 

Earth, it is possible to start the management of water resources.  

It is known that the potential for the development of the noosphere consists of the four 

components: natural environment, human society, industrial infrastructure and financial resources. 

Water is an important component of the natural potential and, at the same time, is actively affecting 

other components of the development potential and, therefore, determines the sustainability of 

society.  

The need to elaborate a clear concept of water resources management is determined by the 

comprehensive role of water, its numerous interactions and impacts on ecosystems, as well as the 

vital need for water of the population. Therefore, long before the term "Integrated Water Resources 

Management" (IWRM) appeared in the terminology of the specialists, the aspiration for an 

integration had already become a basis of many actions in the development of civilizations. Creation 

of artificial waterways connecting river basins many centuries ago for navigation, transportation of 

people and goods; the most complicated irrigation systems of Egypt, Mesopotamia, the Middle East 

and Central Asia – it is nothing but the evidence of this process, isn’t it? 

At present time, the Central Asian countries are moving towards the integrating of the 

principles of sustainable development into their strategic documents and public administration 

practices. One of the instruments for the transition to sustainable development is an Integrated 

Water Resources Management, defined by the Global Water Partnership (GWP) as "a process that 

promotes the coordinated development and management of water, land and other related resources 

in order to achieve maximum socio-economic well-being on an equitable basis without causing any 

damage for the sustainability of vital ecosystems". 

At present time, the IWRM represents the best technology in environmental management and 

has become one of the priorities announced by the UN General Assembly within the framework of 

the International Year of Freshwater (2003), the International Year of Water Cooperation (2013), the 
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International Decade for Action "Water for Life" (2005-2015) and the International Decade of Action 

"Water for Sustainable Development" (2018-2028), which "have consolidated the understanding in 

the global community about the need to move from discussions, expression of intentions and 

declaration of commitments to the implementation of practical measures in the water sphere". 

The given publication is intended for water sector professionals, including those who develop 

water policy and are the decision-makers, guide the course and content of the modern reforms in the 

administration and management of water resources. It is also envisaged for a wide range of civil 

society readers interested in appropriate water sector reform. Readers should realize that today their 

country, region or local places are facing serious water challenges, and with application of usual 

customary approaches, governance structures and water management methods that have been 

developed in recent decades, these problems can no longer be effectively addressed. 
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3. Training Goals and Objectives 

The Training Module on "Integrated Water Resources Management (IWRM) in the river basins 

of the Republic of Tajikistan" is dedicated to the universal aspects of IWRM and is intended for water 

sector specialists, water users and other stakeholders who have realized that in order to achieve 

fairness, equitability, stability and efficiency of water distribution, the following action should be 

taken: 

 To involve wider civil society into the water management through the establishment 

and strengthening of Water Users Associations (WUA), civil society Water User 

Associations in the form of the "Canal Water Users Union (CWUU)", joint water 

governance bodies in the form of Canal Water Committees (CWC) and water-land 

management bodies in the form of Water-land Commissions of districts (WLC).  

 To switch from administrative-territorial principle to hydrographic principle of 

establishment of water management organizations responsible for water supply to 

users.  

The present training module is elaborated on the basis of analysis of foreign literature, 

summary of the materials and documents elaborated in the course of research and practical 

experience gained in the framework of international projects. The training module is intended for a 

wide range of readers (water sector specialists, water users, officials and other stakeholders) 

interested in institutional and general aspects of water improvement and management and involved 

in the development and implementation of institutional reforms. The training module is aimed at 

serving as a supporting material on the basis of which, with taking into account local conditions, 

stakeholders would implement (disseminate) the principles of IWRM. 

The Goal and Objectives 

The common goal and objectives is to reach the balance between the use of resources for a 

growing population and the protection safeguarding and conservation of the resource to maintain 

sustainability of its functions and characteristics. The IWRM is a process that promotes coordinated 

development and management of water, land and related resources to maximize economic and 

social benefits on the basis of equity, without causing any damage for the viability of ecosystems. The 

goals and objectives of the IWRM is to "Achieve sustainable development, socio-economic 

development through equitable use and benefit from the total water resources of the river basins of 

Tajikistan». 

It should be noted that this particular training manual is envisaged for a 4-day seminar for the 

preparation of a Water Management Plan based on the principles of the IWRM. The course is limited 

in time, which affects the completeness of its content, and focuses on the process. The goal of the 

course is to provide a brief introduction as well as an understanding of other necessary instruments 

and techniques. Useful tools are provided for each stage of the planning process. While the materials 

are intended for the preparation of the national IWRM plans, they are easily adapted for planning at 

the river basin level, and creative approach to the use of this material, with consideration of the local 

context conditions, is encouraged.  
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4. SESSION 1: THEORETICAL ASPECTS OF IWRM 

4.1. Water and Sustainable Development Goals (SDGs) 

Water is an important but often overlooked element of sustainable development. Klaus Toefer, 

Executive Director of the Environmental Program of the United Nations (UNEP), in his comments 

about the outcome of the World Summit on Sustainable Development (WSSD), noted: "the WSSD 

highlighted that water is not only the most important need, but also a central element of sustainable 

development and poverty reduction. Water is closely related to health, agriculture, energy and 

biodiversity. Without the development of water resources, it will be difficult to implement other 

goals of the Programme "Development of the Millennium" if not fully impossible to". 

Countries must be able to ensure provision of reliable and continuously available clean water 

for improving health conditions, reduce child mortality and empower the status of women. Water is a 

key component of rural livelihoods, food production, electricity, the growth of industry and services, 

the integrity of ecosystems, and the goods and services which they accordingly produce. 

At the same time, water may cause challenges for development – floods, droughts and water-

related diseases can have significant consequences for society and national economies. According to 

the UN Water Development Report 2003, between 1991 and 2000, more than 665,000 people had 

died in 2.557 natural disasters, 90 % of which are related to the water element, and 97 % of the 

victims were from developing countries. The annual recorded economic losses associated with these 

cataclysms increased from 30 billion USDin 1990 to 70 billion USD in 1999. 

Sustainable Development Goals 

The concept of sustainable development emerged in the process of bringing together three 

main points of view: economic, social and environmental. It implies the adoption of measures aimed 

at the optimal utilization of limited resources and the application of environmentally friendly - 

natural-energyand resource-saving technologiesin order to preserve the stability of social and 

cultural systems, to ensure the integrity of biological and physical natural systems. 

The new goals and objectives have a comprehensive, indivisible nature and ensure the balance 

of all the three components of sustainable development: economic, social and environmental. On 25 

September 2015, 193 countries had adopted the following 17 Global Goals [1]: 

 End poverty in all its forms everywhere 

 End hunger, achieve food security and improved nutrition and promote sustainable 

agriculture 

 Ensure healthy lives and promote well-being for all at all ages 

 Ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all 

 Achieve gender equality and empower all women and girls 

 Ensure availability and sustainable management of water and sanitation for all 

 Ensure access to affordable, reliable, sustainable and modern energy for all 
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 Promote sustained, inclusive and sustainable economic growth, full and productive 

employment and decent work for all 

 Build resilient infrastructure, promote inclusive and sustainable industrialization and 

foster innovation 

 Reduce inequality within and among countries 

 Make cities and human settlements inclusive, safe, resilient and sustainable 

 Ensure sustainable consumption and production patterns 

 Take urgent action to combat climate change and its impacts 

 Conserve and sustainably use the oceans, seas and marine resources for sustainable 

development  

 Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably 

manage forests, combat desertification, and halt and reverse land degradation and halt 

biodiversity loss 

 Promote peaceful and inclusive societies for sustainable development, provide access to 

justice for all and build effective, accountable and inclusive institutions at all levels 

 Strengthen the means of implementation and revitalize the global partnership for 

sustainable development 

Implementation 

The work process to achieve the SDGs began on January 1, 2016 and will end by December 

31, 2030. However, some objectives elaborated on the basis of previously concluded 

international agreements will be accomplished, as expected, even before the end of 2030. The 

SDGs are expected to be implemented in accordance with the following provisions [1]: 

 Countries will independently develop their own strategies, plans and programs for 

sustainable development. The SDGs will play a guiding role, enabling countries to align their 

plans with their global commitments. The implementation of these strategies, plans and 

programs will require similar strategies for financing of their implementation. 

 Achievement of the 17 SDGs and implementation of the 169 objectives envisaged in the 

new Program will be monitored and tracked with the application of the Global Indicator Set, 

which will be developed by the Inter-Agency and Expert Group on SDG Indicators and agreed by 

the United Nations Statistical Commission by March 2016. After that, these indicators will be 

approved by the Economic and Social Council and the General Assembly. For each of the 

objectives, it is planned to develop approximately two indicators. This set will be 

complemented by the indicators at the regional and national levels that will be developed by 

the member states to help monitor the progress towards achieving the goals and 

implementation of the objectives. 

 In the framework of high-level political Forum on Sustainable Development, an Annual 

Review of the results achieved and follow - up measures on the basis of the Progress 

Report on the achievement of the SDGs to be prepared by the Secretary-General will be 

organized. 

 As envisaged in the Addis Ababa Action Agenda (outcome document of the Third 

Conference on financing for development), control and review of the resources for 
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implementation of the SDGs will be organized to ensure that financial resources are 

used effectively to promote the implementation of the new sustainable development 

agenda. 

 A mechanism to facilitate development of technologies will have to ensure that the 

needs of developing countries in technology are satisfied and to provide alternatives for 

meeting those needs and capacity-building. In view of the central role of technical 

cooperation in the sphere of sustainable development, in the course of the Conference 

on financing for development, countries had agreed to establish such a mechanism. 

The Role 

The implementation of the SDG Programme will play a significant role in addressing global 

challenges, taking into consideration the success of the Millennium Development Goals Programme. 

It is officially stated that for the past almost two decades, the percentage of people living below the 

poverty line has been reduced by almost half, child and maternal mortality rates have been reduced 

by almost half, the fight against such diseases, as HIV and malaria has been significantly advanced, 

and the level of the assistance provided by developed countries has more than doubled. 

In order to achieve sustainable development goals and address water-related challenges, 

countries need to invest in water economy infrastructure: water supply pipelines, wells, treatment 

facilities, irrigation systems, hydroelectric power plants and reservoirs. They should also invest in 

improving the management of available water resources. The development of an Integrated Water 

Resources Management (IWRM) Strategy and effective use of water is a guarantee that countries will 

get a greater return on investment, that the benefits will be distributed fairly, and the achievements 

will be stable and secured not at the expense of the conditions of ecosystems. 

4.2. IWRM: History, definition and principles 

History and milestones of emerging of the IWRM notion 

The practice of water resources management (WRM) dates back to the era of ancient 

civilizations such as the Chinese (Kyariz systems), the Roman Empire (aqueducts), the Inca Empire 

(Machu Picchu complex), the Egyptian (irrigation systems), etc. With the development of civilization, 

a need to create a centralized system of water storage and distribution had evolved, as well as for the 

construction of appropriate water management systems. Such systems have typically been 

developed with the goal of ensuring environmental sustainability, political accountability, 

acceptability (system) to the user (people) and collective control. 

As a result of the industrial revolution (starting from 1760), a necessity occurred to organize 

water supply and water distribution, which led to the creation of more complicated (technical) 

systems and greater dependence on the availability of resources. This, in its turn, gave an impulse to 

both improving the level of mastering of the systems and increasing the need for the organization of 

(reliable) water supply. Water supply is carried out mainly by sectors (industry, agriculture, urban 

areas). It was only in the 1970s that the consequences from the lack of interaction between the 

sectors became obvious, which were expressed in contamination and (periodic) shortages of water. 
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As an example of one of the first cases of IWRM can be the work conducted by the Tennessee 

Valley Development Department (1933), the task of which was to act in the interests of navigation, 

flood control and hydropower production, and at the same time to explore the possibility of carrying 

out activities to combat erosion (for agricultural development), recreational activities (boating and 

fishing) and healthcare activities (fight against contamination and pollution). The adoption of the 

IWRM as a guiding principle in river basin management begins with a broader exchange of 

experiences and the development of new methods and principles of water resources management, 

such as those presented at the UN Conference on Water Issues in Mar del Plata (1977). As an 

outcome of the Conference, Recommendations were issued for all countries to develop water 

management capacity in the context of their national development plans, while establishing real 

interaction between all structures responsible for research, development and management of water 

resources. 

In the 80-ies of the last century, the approaches of river basins management started to be 

applied, including evaluation of environmental services. A well-known example is the development of 

the Canadian Water Management Policy (David Piars et al., 1985), which even included the concept 

of water tariffs elaboration (water supply services). Important progress in the development of this 

concept has been made during the Dublin International Conference on Water and Environment 

(1992), where, for example, Koudstaal, Rijsberman and Savinije  in their Final Report (1991) on Water 

Resources Problems and Sustainable Development offered a combination of new ideas about 

sustainable development (Report of Brundtland Commission 1, 1987), and discussed preparations for 

the UN Conference on Environment and Development, which was to be held in Rio de Janeiro in 

1992. The Report stated that "the value of the concept of sustainable development is that it 

emphasizes that the potential (or assimilating capacity) of resources should be explored first, rather 

than simply to start planning (socio-economic development) and then minimizing the negative 

implications". 

Later on, the concept of IWRM was further elaborated both in view of defining what constitutes 

"integration" and in relation to the process of IWRM development through planning and decision-

making with the participation of the stakeholders (i.e. taking into account their interests) as a guiding 

principle. Currently, the definition of IWRM given by GWP (2000) is often used "as a process that 

promotes the coordinated development and management of water, land and related resources, 

with the purpose of maximizing socio-economic well-being on an equitable basis without reducing 

the sustainability of vital ecosystems". 

A brief summary of the history of IWRM appearance at the international level is provided 

below:  

 V. I. Vernadsky (1904): "the time will come when a person will have to take 

responsibility for the future of the biosphere» 

 The first UN Conference on the Environment in Stockholm (1972), which acknowledged 

the global environmental crisis of the entire biosphere and water factor was given 

special attention; 

 The Meeting on Security and Cooperation in Europe (CSCE) in Helsinki (1975) defined 

the concept of the "security" as a multi-dimensional one; 
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 The Second UN Conference on Environment and Development was held in Rio de 

Janeiro in 1992. The world community adopted Agenda 21 and the Declaration on 

Environment and Development; 

 The Millennium Summit (New York) was held in 2000. In the Millennium Declaration 

approved by the UN General Assembly on September 8, 2000, the key goals were 

named as: "To support for the principles of sustainable development"; "Careful and 

responsible attitude to nature"; "To stop the inefficient use of water resources"; "To 

promote equitable access to water»; 

 In 2002 – World Summit on Sustainable Development (WSSD) (Johannesburg). For the 

first time, the IWRM was recognized by all states and the WSSD called on all countries to 

prepare their IWRM Strategies and National Plans by the end of 2005;  

 In 2002, an international network "Global Water Partnership" was established to 

facilitate the implementation of IWRM principles at different levels of water 

management (global, regional, national and local);  

 

Picture 1.Main milestones of the formulation of the ideology of integrated management 
 

Development of the IWRM: 

 3rd International Water Forum (Kyoto, Japan,2003); 

 International Forum on Clean Water (Dushanbe, 2003);  

 4th International Water Forum (Mexico City, 2006); 

 1st Asia-Pacific Water Forum (Beppu, 2007); 

 5th International Water Forum (Istanbul, 2009); 

 6th International water Forum (Marseille, 2012); 

 International Conference on regional cooperation in transboundary river basins 

(Dushanbe, 2005). International Decade for Action "Water for Life" 2005-2015 

https://ineca.ru/pim/bulletin/0135/01350901.jpg


 11 

 International Conference on water-related disaster reduction (Dushanbe, 2008; Davos, 

2008); 

 International Conference on the 10th anniversary of water... (Dushanbe, 2010); 

 International Conference on the year of water cooperation (Dushanbe, 2013)  

 International High-level Conference "Water for Sustainable Development" (Dushanbe, 

2018). 

Basic notions and significance of IWRM 

Water management is the art of delivering the required volume of water with acceptable 

quality to the required location and at the required time. The implementation of this art requires 

several inter-related elements. First of all, the engineering infrastructure of water supply (reservoirs, 

canals, regulatory structures, water pipelines, and drainage system, etc.) is required. To maintain this 

engineering infrastructure and perform the water supply process and other related services, an 

organizational infrastructure – water management organizations- must be in place. For the normal 

functioning of the organizational infrastructure, management tools – legal framework and 

regulations, methodological framework (for the assessment of water requirements, water 

distribution, water use analysis, etc.), monitoring system (hydrometric and information base) are also 

required. In addition, a system of financing and initiatives (service fees, pollution\contamination 

charges, etc.) is needed. Therefore, it is clear that this art is a comprehensive (multi-factorial) 

process, which in modern practice (and literature) is called the Integrated Water Resources 

Management (IWRM). The main goal of the IWRM is sustainable, stable, fair and equitable provision 

of water resources to the needs of water users and nature [2]. 

The basis of the concept for integrated water resources management was laid down in 

some countries of Europe and other continents at the beginning of the twentieth century during the 

establishment of water management structures, first of all, such as the Spanish Water 

Confederations, and later, the French Water Management Agencies, the North American and 

Canadian irrigation areas. After the Dublin Conference of 1992, publications on water resources 

management oversaturated the use of the term "IWRM" and its different interpretations – the 

"IWRM Concept", "Approach to the IWRM, Development of IWRM", and "IWRM Process", turning it 

into a certain panacea for all water economy challenges on our planet. Most often, these publications 

on the experience of IWRM implementation capture any particular piece of management, where 

integration is provided, at best, between two or three elements of water management, not being 

actually a comprehensive, an all-encompassing and a full-fledged system [3]. 

In the understanding of the most authoritative authors and ideologists, the IWRM is a 

process of coordinated management and development of water resources, characterized by the 

following transition: 

 from the management within administrative boundaries to the management within a 

river basin boundaries or irrigation system (hydrographic boundaries); 

 from an agency management to the inter-agency integrated management; 
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 from the one-sided authoritarian principle of "top-down" management to the more 

democratic two-way principle - "bottom-up" (water requirements and participation of 

water users in the management) and "top-down" (limits and support of water users); 

 from command-and-control method to corporate governance involving water users and 

other beneficiaries at all levels of water resources management hierarchy; 

 from resource management to the demand for resources management; 

 from the corporate management of water sector professionals to the open informative 

and confidence management with the participation of water users and other 

stakeholders. 

In principle, accepting the abovementioned understanding, we propose to consider the 

IWRM not as a process, but as a management system based on the accounting and inter-action of 

all available water (surface, groundwater and return water) resources and related land and other 

natural resources within hydrographic boundaries, which links the interests of different sectors and 

levels of the hierarchy of water use and use of natural resources, involving all the stakeholders in 

decision-making, planning, financing, safeguarding and development of water resources for 

sustainable development of society and safeguarding the nature. 

There are several opinions regarding consideration of IWRM as a process or a system, 

including the following: 

The Opinion of GWP – “It is aProcess” 

IWRM is a process that promotes coordinated development and management of water, 

land and related resources to maximize economic and social benefits on the basis of equity, without 

causing any damage for the viability of ecosystems. 

The opinion of the SRC IWCC - "It is aSystem" 

IWRM is a management system based on the accounting and interaction of possible water 

(surface, underground, return) resources and related land and other natural resources within 

hydrographic boundaries, linking the interests of different industries and levels of hierarchy of water 

use and use of natural resources, involving all of the stakeholders in decision-making, planning, 

financing, support and development in the interests of sustainable ensuringsatisfaction of the needs 

for society and nature. 

Our opinion: "It is a system process" 

IWRM is a system process that ensures the participation of all stakeholders in the decision-

making, promotes the effective use of water, land and other natural resources in the interests of 

sustainable provision of the requirements of nature and society in water. 

Why should the IWRM be a management system and not a process? Because the management 

system provides a stable framework of self-organization of actors and participants and is aimed at 

fulfilling certain objectives, which include both mechanisms of formulation and mechanisms of 

development, taking into consideration the dynamics of all transition processes and, especially, the 

ability of the system to adapt to these changes. At the same time, from the very beginning, the 
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system ensures the inviolability of the ultimate goal and principles, but adapts to the changing 

conditions and counteracts destabilizing factors, and even re-organizes, thanks to the process of self-

improvement within the system itself. 

What do we mean by IWRM? 

 Integrated management means that all water uses are considered altogether and 

are inter-dependent. Therefore, the IWRM is a process of a system of sustainable 

development, distribution and monitoring of water resources in the context of 

social, economic and environmental goals. 

 The IWRM is a systematic process that promotes the effective use of water in the 

interests of sustainable social welfare and environmental safety. 

 The IWRM is the key to sustainable development. 

IWRM requires at least 5 levels of integration: 

 Vertical integration - is from the lowest level to the government; 

 Horizontal integration - is the coordination and cooperation between all 

organizations in the scale of the watershed; 

 Inter-sectoral integration includes all necessary sectors, including socio-economic, 

technical, hydrological, economic and environmental. 

 Functional integration includes planning, regulation, design, 

maintenance\reconstruction and monitoring. 

 Integration of stakeholders involves non-governmental interests, GWP or local 

groups. 

Fundamental basis and global experience of introduction of the IWRM principles. The Dublin 

Principles 

As noted above, the concept of "Integrated Water Resources Management (IWRM)" was 

proposed in 1992 at the International Conference on Water and Environment in Dublin and Rio de 

Janeiro and was included in the "Agenda 21". 

 

The main goal of the IWRM, according to the “Agenda 21”, is to meet the need for fresh water 

in all countries for their sustainable development. The IWRM is considered as a process that in each 

case has its own characteristics. 

 

The basis of integrated water resources management is the recognition of the inter-

dependence of all kinds of water use. 

 

In this approach, decisions on the allocation and management of water resources take into 

account the impact of each type of water use on other resources use and are taken jointly by all of 

the stakeholders. This takes into consideration the socio-economic and environmental objectives of 

the development of basins to achieve sustainable development of the territories.  

 



 14 

The Dublin Principles 

  
The basic principles of integrated water resources management (or, as they are called, the 

Dublin Principles) became the basis for further water management reforms in many countries. 

The general principles, approaches and guidelines of the IWRM are numerous and each of them 

has a scope of appropriate application. The Dublin Principles represent a particularly useful 

mechanism. They have been carefully formulated in the framework of the consultation process and 

finalized at the International Conference on Water and Environment in Dublin in 1992. They are 

intended to change the concepts and practical realities that are considered fundamental to improving 

water resources management. These principles are not statistical; there is an urgent need to 

continuously update and supplement them, in the light of the experience of their interpretation and 

practical application. 

The Dublin Principles have become a significant contribution to the Recommendations of the 

"Agenda XXI" (Chapter 18 on Freshwater resources), approved by the United Nations Conference on 

Environment and Development (UNCED) in Rio de Janeiro in 1992. Starting from that moment, these 

Principles (the Principles of the Dublin-Rio) has received universal support among the international 

community as the guiding principles of the IWRM. Later on, they were further improved at 

Conferences in Harare and Paris in 1998 and the UN Commission on Sustainable Development (CSD), 

as well as at the Meeting "Rio+5" in 1998 [4]. 

The Dublin Principles are as follows: 

Principle one: water as a limited and vulnerable resource 

1. Fresh water is a finite and vulnerable resource vital to supporting life, development 

and the environment. 

The principle proclaims the need for a systematic approach, recognizing all characteristics of 

the hydrological cycle and inter-actions with other natural resources and ecosystems. It is recognized 

that water is needed for many different purposes, functions and services; system management must, 

therefore, take into account resource requirements and resource threats. 

The notion that fresh water is a limited resource arises from the fact that the hydrological 

cycle, on average annually, produces a fixed volume of water. This volume cannot be significantly 

increased by human activities, although it can, and often does, be reduced by anthropogenic 

contamination\pollution. Freshwater is a natural resource that needs to be maintained to ensure the 

necessary services are provided at its expense. This principle suggests that water is needed for a 

variety of purposes, functions and services; therefore, the management should be holistic 

(comprehensive) and consider both the demand for the resource and the threats to its safety [5]. 

An integrated approach to water resources management requires the coordination of different 

economic activities that determine water demand, land use and discharge volumes. According to this 

principle, it is logical for a river basin or catchment area to become an entity for water management. 
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Principle two: joint approach 

2. Water development and management should be based on a participatory approach, 

including users, designers and decision makers at all levels. 

Water is a resource in relation to which everyone is a beneficiary. Real participation takes 

place only when the beneficiaries are participants in the decision-making process. The type of 

participation will depend on the scope of work relevant to specific water management and 

investment decisions. 

The nature of participation will also depend on the political environment in which decisions 

are taken. A multi-beneficiary approach is the best way to achieve long-term consensus and common 

agreement. Participation means taking responsibility, recognizing the impact of the activities of this 

sector of the economy on other water users and water ecosystems, as well as making commitments 

to improve water use efficiency and sustainable development of the resource. Participation does not 

always lead to consensus, arbitration or other conflict resolution mechanisms are also required. 

Governments should help to create opportunities for the participation of beneficiaries, 

especially women and other vulnerable social groups. It must be acknowledged that at present time, 

a simple creation of conditions for participation will do nothing for the poor, if their ability to 

participate will not be strengthened. De-centralization of decision-making to the lowest necessary 

level is the only strategy to increase the participation [5]. 

Principle three: the role of women 

3. Women play an important role in the provision, management and preservation of 

water. 

The role of women as the main providers and users of water in households and as habitat 

advocates has rarely been reflected in institutional activities aimed at the development and 

management of water resources. It is generally recognized that women play a key role in the 

collection and protection of water for domestic utility purposes and, in many cases, for agricultural 

use. But at the same time, they play a much less influential role than males in the management, 

analysis and decision-making processes related to water resources. 

The IWRM requires recognition of the role of women. In order to ensure the full and 

effective participation of women at all levels of decision-making, it is necessary to consider the 

approaches taken by the different social entities to distribute between men and women their social, 

economic and cultural roles. There is an important relationship between gender equality and 

sustainable water management. The participation of men and women in influential roles at all levels 

of water management can accelerate the achievement of sustainability; and water management in an 

integrated and sustainable way contributes significantly to gender equality by improving women's 

and men's access to water and water-related services, responding to their urgent needs [5]. 
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Principle: water as an economic good 

4. Water has economic value in all competing sectors of water use and should be 

recognized as an economic commodity. 

Within the framework of this principle, it is first of all important to recognize the 

fundamental right of all people to have access to clean water and sanitation at affordable prices. 

Management of water as of economic commodity is an important way to achieve social objectives, 

such as efficient and equitable water use, and to promote conservation and protection of water 

resources. Water has value as an economic commodity as well as a social commodity. Most past 

failures in water resources management are due to the fact that the full value of water cost has not 

been recognized. 

Cost and payment are two different things and we need to make clear distinctions between 

them. The cost of water in alternative uses is important for the efficient distribution of water as a 

scarce resource, being either a regulatory or an economic mean. Water fees (or non-payments) are 

used as an economic tool to support vulnerable groups, influencing their behavior in terms of saving 

and efficient use of water, providing incentives for demand management, payback of services and 

willingness of individual consumers to pay for additional water services [5]. 

Recognition of water as an economic commodity is an important tool for decision-making 

on the distribution of water between different sectors of the economy and between different water 

users within the sector. This is especially important when an increase in the volume of water supply is 

not possible. 

4.3. Water cycle, basin and catchment management 

Basin  

The global reserves of exploitable and renewable fresh water resources are contained in lakes, 

rivers, wetlands and aquifers. A river or lake basin is a watershed-limited system of small 

watercourses and rivers flowing into a single water intake. In the case of a river, it is usually a sea, but 

can be a body of water located inside the mainland, such as a lake or a swamp. Underground basin or 

aquifer formation is an underground insulated reservoir and well-drained soil that contains water 

supplies. 

When managing water resources, the basin is considered as an independent hydrological 

entity. Different sectors and different countries use different terms such as basin, watershed, 

catchment area, but in this case, we use the term "basin". On a global level, there are 263 large 

transboundary river basins and hundreds of transboundary aquifers. 

Basin and watershed management 

National governments are developing strategies for the use and protection of water resources 

for their countries. Although the implementation of these strategies may be effective at different 

levels, where strategies are implemented at the basin level, it is always possible to find solutions for 

the "whole basin" and to eliminate the contradictions between upstream and downstream users (for 
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the river) or between regions (for the lake or groundwater resources). The "whole basin" approach 

allows for the assessment of impacts at the system level. In other words, national strategies, inter-

state agreements and regional conventions on transboundary waters apply to natural basins. 

Therefore, the relationship between water administration within a country and basin water 

management is becoming more dynamic and sensitive to changing environmental, social or economic 

conditions. 

Rivers and other water bodies often cross administrative and national borders. The application 

of the principle of basin management and the involvement of all stakeholders, especially the non-

governmental sector, takes into account the natural characteristics and contributes to the effective 

management of water resources, while overcoming the difficulties of integrated coordination 

between different administrative units. As water resources are in a difficult round of circulation, in 

the management and protection of water resources it is important to take into consideration the 

inter-relation of all types of water resources – surface water, groundwater, return water, etc. 

All countries in the sub-region have some historical experience in river basin management from 

the Soviet Union time period. Integrated schemes for the use and protection of water resources were 

similar to the IWRM, but were developed without civil society's participation approach and did not 

adequately address environmental issues. The application of the basin approach, i.e. the transition 

from administrative borders to hydrographic borders, is now an important part of the IWRM 

implementation process in the sub-region of Eastern Europe, Caucasus and Central Asia. In some of 

these countries, river basin management is already in the process of implementation or is in the 

process of being integrated, while in some of them there is still a lot of work to be done. In general, it 

will take a long time to establish a legal and institutional framework for water resources management 

in terms of hydrographic basins, as well as to ensure their operational functioning. 

All countries in the sub-region have primary water legislation, such as the Law on Water or the 

Water Code. While in some of these countries primary legislation needs to be reviewed in order to 

fully incorporate river basin management, important secondary or subsidiary legislation and plans for 

its implementation are often lacking. River basin management plans are prepared only in some 

selected cases. In some countries, institutional inertia or even resistance to institutional reform still 

persists, delaying the overall reform process in the water sector, including postponing the 

implementation of the basin management approach. 

4.4. Trans-boundary water cooperation 

Throughout the world, countries that possess and share common water resources are trying to 

find adequate mechanisms for joint management. In Central Asia – the catastrophic consequences of 

the drying up of the Aral Sea, the consequences of climate change, the difficulties of the transition 

period and the economic crisis, the challenges of regional cooperation, simultaneously with the 

internal state construction – all these factors create additional problems for the management of 

transboundary watercourses. 

Cooperation in the field of transboundary water resources makes a significant contribution to 

the peaceful life of the region. It is up to the Central Asian states to realize the benefits of mutual 
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cooperation in this sphere: stability and better prospects for socio-economic development, as 

opposed to the high costs of implementing a policy of a complete self-sufficiency and the security 

risks associated with a lack of cooperation. But this advantage requires transparency and equitable 

participation in regional decision-making processes, taking into account the interests and needs of all 

parties. Regional organizations such as IFAS can provide an adequate platform to support such a 

process. Structural gaps still prevent IFAS from taking full advantage of its potential. The reform 

process initiated with the adoption of the Declaration by the Heads of states in 2009 opened a 

historic window of opportunity to revive regional cooperation and lay a more solid foundation for it 

[6]. 

As water quality deteriorates or demand increases, competition for water between water users 

increases over time. This process has the most destabilizing effects in river basins that cross 

international borders. However, experience proves that in many situations the need to share water 

not only does not cause an open conflict, but also stimulates an unexpected cooperation. 

Real circumstances do really force for cooperation. There are 263 international basins in the 

world that cross political borders between two or more countries. These basins, which account for 

about 40 per cent of the world's population, cover about half of the earth's surface. They encompass 

about 60 per cent of the fresh water of the planet. International basins partially cover the territory of 

145 countries, and the territory of 21 states is fully included in international basins [6]. 

The depletion and degradation of freshwater caused by rapid population growth and 

unsustainable water users — farmers, industry and urban consumers. Watercourses crossing national 

borders obtain more and more strategic significance. 

Each country has clear motives for taking and using water where it is under its political control. 

At the same time, the immediate incentive for the preservation or protection of reserves in the 

interests of users beyond the national borders do not exist. Moreover, partly because in many places 

rivers or lakes are a key component of national identity, ownership and control of watercourses is 

seen as a vitally important factor for protecting national interests. 

Besides contamination and pollution, one of the biggest concerns of countries located in the 

lower parts of the rivers flow, causing large-scale dams or drainage channels constructed for water 

supply purposes, irrigation, receiving of hydropower or flood control because they can reduce the 

amount of water reaching the territory of such "grassroots" of the country or the sea and, also, to 

influence the condition of ecosystems along the river channel. As a result of management efforts to 

meet demand from all users, even large rivers such as the Ganges and Colorado do not reach the sea 

at all during certain time periods of the year. Almost all of the water in the Colorado river is taken 

and used, with serious environmental consequences for land resources and resulting in a reduction of 

the amount of nutrients entering the sea, and, therefore, a reduction in fish stocks [6]. 

International legal agreements on the sharing of water resources have sometimes been 

concluded between the worst enemies and have been implemented even in times of conflicts related 

to other problems. Cambodia, Laos, Thailand and Viet Nam, with the support of the United Nations, 

have cooperated since 1957 in the Mekong River Commission, formerly known as the Mekong 
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Committee, which has continued at the level of technical exchanges even during the Vietnam war. 

Since 1955, Israel and Jordan, with the participation of the United States, have regularly negotiated 

the sharing of the waters of the Jordan river, although until recently, these countries have been 

legally at war with each other. The Indus River Commission, established with the support of the 

World Bank, survived two wars between India and Pakistan. In February 1999, an agreement was 

reached on the Nile basin, where more than 160 million people live and 10 countries are located, 

with a purpose to combat poverty and stimulating economic development in the region by promoting 

equitable distribution of shared water resources and their benefits. This initiative, supported by the 

World Bank and the United Nations Development Programme, is a transitional mechanism that will 

continue until the establishment of a permanent system. All nine countries of the Niger river basin 

have agreed on a framework for the establishment of a similar partnership mechanism [6]. 

These examples are illustrating the importance of two elements of international cooperation on 

water issues: the need for a structure that effectively develops the process of gradual interaction; 

and the need for a third party with sufficient financial resources and the confidence of all interested 

groups. The process of discussion often takes a long time: it took 10 years to reach an agreement on 

the Indus; 30 years for the Ganges; and for Jordan — 40 years, which was due to the need to build 

confidence and build a sense of ownership of the process in the countries involved. As this process is 

often lengthy, financial support is crucial. Despite the importance of this issue, donors contribute 

only a small share of total assistance to water basin management. 

The availability of more than 3,600 agreements and treaties is an achievement by itself, but 

their serious shortcomings are evident when they are examined more closely. What is the most 

lacking part that is effective monitoring provisions, enforcement mechanisms and specific water 

allocation arrangements that take into account the variability of water flows and changing needs. 

One of the international instruments specifically devoted to the sharing of water resources is 

the 1997 Convention on the right of the non-navigational uses of international watercourses. It sets 

out two key principles that should govern the conduct of states with regard to shared watercourses: 

"equitable and efficient use" and "obligation for not to cause significant harm" to neighbours. 

However, it is up to the countries to define what do these terms mean in the context of their specific 

catchment areas. The entry into force of the Convention needs to be ratified by at least 35 countries; 

to date it has been ratified only by 12 countries [6]. 

Specialists come to a common opinion that agreements on international watercourses should 

be more specific and provide for measures to ensure the mandatory implementation of treaties, as 

well as to include detailed mechanisms for conflict resolution in the event of disputes. Improved 

cooperation also requires a clear and flexible distribution of water and the definition of quality 

standards, taking into consideration hydrological phenomena, changes in the dynamic parameters of 

the basin and societal values. Finally, in the development of international watercourses, certain 

compensatory mechanisms may be required, such as the redemption of water rights. 

4.5. Climate change and disaster risk reduction (DRR) 
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In the contemporary world, the impact of climate change day by day becomes the most 

important issue in the use of water resources and, of course, this factor affects the formation process 

of surface and groundwater.  

Central Asia is a region that already suffers shortage of fresh water. The situation is 

exacerbated by the ongoing climate change. The most unfortunate thing is that all of the existing 

models of climate change do not promise to reduce water scarcity in the region. 

 

For example, in accordance with the Report of the Eurasian Development Bank, the 

temperature in Uzbekistan was increasing by 0.29 degrees every decade from 1950 to 2005. In 

Kazakhstan, the temperature was increasing by 0.26 °C every 10 years from 1936 to 2005. In 

Turkmenistan, from 1940 to 2005, the temperature was rising by 0.18°C every decade. In Tajikistan, 

from 1940 to 2005, the temperature was increasing by 0.10 degrees every 10 years. In Kyrgyzstan, 

the temperature rise was the lowest. From 1883 to 2005, the temperature increases each decade in 

the Central Asian Republic did not exceed 0.08°C. This is due to the fact that the glaciers of 

Kyrgyzstan and Tajikistan are significantly smoothing the climate change in these countries [7]. 

The climate in the country is continental, but the huge difference in altitude combined with a 

very complicated structure of the terrain makes the existence of unique regional and local climatic 

zones with large differences in temperatures, which is associated with significant daily and seasonal 

fluctuations in weather conditions. In addition to the elevation difference, the nature and distribution 

of precipitation depends on the location and orientation of mountain ranges, affecting the circulation 

of air masses. There are sharp changes in the average annual rainfall from 70-160 mm in the hot 

deserts of southern Tajikistan to 2,000 mm in the cold Alpine deserts of the Eastern Pamirs in the 

central part of the country [8].  
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Picture 2. Change in annual precipitation in Tajikistan in % for the period from 1940 to 2005. 

In total, the growth of average annual air temperature by the end of the 21st century in Central 

Asia can range from 3.7 to 5.6 degrees. The increase in winter temperatures will be from 3.0°C to 5.8 

degrees. For summer temperatures — from 3.8 to 5.5 degrees. The increase in temperature will 

occur against the background of a decrease in precipitation, which is expected to be 4-21%. The 

increase in average annual temperatures also leads to more intensive melting of glaciers, which 

affects the annual flow of rivers with glacial-snow type of food. Therefore, in Kyrgyzstan, from 1973 

to 2000, the annual flow of rivers increased from 48.9 km3 to 51.9 km3. The actual flow of rivers in 

Central Asia with mainly snow or rain power from year to year, on the contrary, falls down [7].  

 

Picture 3. Impact of climate change on river flows in Central Asia. 

The main causes of climate change are the following: 

 

• Increased concentration of greenhouse gases in the atmosphere; 

• Industrialization, urbanization; 

• Increase of the volume of agricultural production; 

• Development of automobile road transport; 

 

And what consequences they imply: 

• Over the past 100 years (1906 -2005), the average temperature of the earth's 

surface has risen by about 0.74 ° C; 
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• Warming rates in the last 50 years are almost twice as high as in the last 100 years; 

• The amount of ice volume in Arctic waters decreases by an average of 2.7% every 

ten years; 

• The level of the oceans in the twentieth century rose by 17cm, etc. 

 
Climate change factors: 

Climate changes are determined by the changes on the Earth's atmosphere, processes 

occurring in other parts of the Earth, such as oceans, glaciers, as well as, in our time, the effects 

associated with human activities. The external processes that formulate the climate are the 

changes in solar radiation and the Earth's orbit. 

 changing the size, topography and relative positions of continents and oceans, 

 changes in the luminosity of the Sun, 

 changes in the parameters of the Earth's orbit and axis, 

 changes in atmospheric transparency and composition, including changes in the 

greenhouse gas concentrations (CO2 and CH4), 

 changes in the reflectivity of the Earth's surface (albedo) 

 change in the amount of heat available in the depths of the ocean 

 

Over a long period of observation (50-80 years) in Tajikistan, no statistically significant 

changes in the annual and within-year flow of the main rivers of the country beyond the accuracy 

error and the degree of coverage of measurements were revealed. When considering run-off 
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averaged over decades, 1971-80 and 1981-90 differed in water content below average, while the 

water content of the next two decades, from 1991 to 2010, was higher than normal due to 

increased precipitation and melting of glaciers. Taking into account the reduction in the number 

of hydrological observations since 1994 and further on, given the data gaps, it is difficult to 

provide a comprehensive, reliable and afull-scale assessment of the current trends of water 

resources conditions [9]. 

Disaster Risk Reduction 

Disaster risk management (DRM) is assisting to Central Asian countries in creating required 

framework conditions for joint and equitable management of regional river basins. At the 

national level, this will provide households, agriculture and other sectors of the economy with 

equal access to well-managed water resources, quality infrastructure and social services. The 

effects of climate change are addressed at all levels. 

Central Asia is a region highly exposed to disasters, so the importance of hazards and, 

consequently, disaster risk management is well known and (unfortunately) also evident from 

recent episodes mentioned in various media. 

Only an integrated approach will help to reduce the frequency of natural disasters on the 

way to improving the management of natural resources (forest plantations, pasture restoration, 

efficient use of cultivated land and water) 
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5. SESSION 2: THE GLOBAL PRACTICE OF IWRM 

5.1. IWRM in Europe (WFD, France, Spain, Portugal, etc.) 

Water framework Directive (WFD) and time frame for its implementation 

The Framework Directive is a good example of best practice for the implementation of 

IWRM principles and basin planning. The objectives of the Directive are to prevent further 

deterioration of water quality, to protect and improve aquatic ecosystems and associated 

wetlands, to promote sustainable water use, and to regulate processes related to flood and 

drought prevention. 

 

According to the Directive, each EU member state should identify and refer water bodies to 

the basins on River basin principles on the basis of hydrological catchments. Each basin should 

have a competent authority responsible for developing a river basin management plan. One of the 

most important elements of the Directive is the involvement of the society and stakeholders in the 

management process [10]. 

 

The Water Framework Directive (WFD) was published in 2000 as the outcome of five years 

of intensive negotiations by a wide range of experts, stakeholders and politicians from all EU 

countries (CIS, 2003; EU WFD, 2000). The WFD establishes a framework for the protection of 

surface, ground, transit and coastal waters throughout the EU with the overall objective of 

achieving "good water status" in all water bodies by 2015. The WFD framework provides an 

integrated approach to the safeguarding and improvement of water resources that contribute to 

the sustainable use of water, reduce emissions of priority substances, stop the release of 

particularly hazardous substances and mitigate the effects of floods and droughts. It includes the 

development of a catchment-based approach supporting long-term management of all water 

resources, based on an integrated assessment of biological, chemical and hydro-geo-

morphological components of a water body [11].  

Why the WFD was needed? 

The WFD was introduced under the influence of a number of factors. First, before the 

development of the WFD, the management of EU water bodies was fragmented and included a 

number of legislative requirements, sometimes contradictory (EU, 2010). The WFD had resolved 

these problems by combining measures to protect all water bodies for all purposes within a single 

system, approach, which gradually led to the replacement of the seven main EU directives (See the 

Table. 1). Second, the WFD calls for increased community participation as a basis for sustainable 

management of shared resources (EC, 2014). The increased participation of the society (defined as 

stakeholder participation in decision-making) is seen as a mechanism that can improve the 

acceptability of proposed measures and, therefore, the level of implementation of developed 

management plans. The WFD clearly states that participation of the society is crucial for 

sustainable water management, which is required under the Article 14 (WFD, 2000) [11]. 
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Table 1.Timing of the WFD requirements implementation 

Years  Activities WFD Articles 

2000 The Directive has entered into force Article 25 

2003 Integration into national legislation. 
Identification of river areas and authorities for river basins 

Articles   23 and 3 

2004 Characteristics of the river basin: loads, impacts and 
economic analysis 

Article 5 

2006 Establishment of a monitoring network. 
The beginning of open consultations 

Articles   8 and 14 

2008 Development of a Draft Management Plan for river basins Article 13 

2009 Completion of the Management Plan for river basins 
(including the programme) 

ofactivities) 

Articles   13 and 11 

2010 Introductionofpricingpolicy Article 9 

2012 Elaboration of an operational programme of activities Article 11 

2015 Achieving environmental goals. 
Completion of the first cycle of management. 

Second river basin management plan and first flood risk 
management plan 

Article 4 

2021 Completion of the second cycle of management Articles   4 and 13 

2027 Completion of the third cycle of management, the final 
deadline for achieving the goals 

Articles   4 and 13 

Country experiences: France, Spain and Portugal 

FRANCE: national, river basin and local water economy committees 

In France, water resources planning and management is carried out at three levels: national, 

basin and sub-basin. 

At the national level, a member of Parliament appointed by the Prime Minister chairs the 

National Water management Committee (NWC). The NWC consists of representatives of water 

users, associations, local authorities, as well as experts and presidents of basin committees. The 

NWC consults on national water policy and gives its opinion on draft laws and decrees, draft 

reforms and government action plans. The Water Code (2006) expanded the scope of activities of 

the NWC, therefore, additional committees on pricing of water services, community water supply 

and sewerage services, fish farming and water information systems were established [4]. 

Each of the six large river basins has a Basin Committee (BC) headed by a local elected official 

and composed of representatives of local authorities (40%), water users and their associations 

(40%) and the state power bodies (20%). BC prepares a master plan for the development and 

management of water resources (SDAGE) for approval by the government. The general scheme 

formulates the general strategy and goals of water resources management in the basin. First of all, 

it is a legal entity by its structure. Any decision that may affect the condition of water resources 

must be compatible with the general scheme. For the first time such schemes were developed 

after the adoption of the Water Law in 1992. Each of them has been revised to ensure compliance 

with the European Water Framework Directive [4]. 
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At the local level – tributaries, sub-basin or aquifer – Local Water Management Commissions 

(LWMC) carry out activities included in the general scheme and develop a water development and 

management plan (SAGE). The LWMC consist of representatives of local authorities (50%), water 

users and their associations (25%) and the state (25%). The local water Commission can implement 

the plans through the established local community basin organization or other local group. Inter-

municipal organizations can also undertake research and work at the sub-basin level [4]. 

SPAIN AND PORTUGAL: long-term dialogue on inter-state basins 

Spain and Portugal have a rich tradition of bilateral cooperation in the management of 

transboundary basins that cross their territories (Mino, Limia, Duero, Tagus and Guadiana). The 

Treaty, signed in 1864, established the boundaries of inter-state rivers and stressed the 

importance of the use of transboundary water resources for the benefit of both countries. Other 

bilateral treaties and agreements signed in 1866, 1906 and 1912 followed the original agreement 

[4]. 

The Albufeira Agreement, signed in 1998, in accordance with the principles of the Water 

Framework Directive, is a search for a balance between environmental protection and sustainable 

water development in both countries. The two countries will coordinate their efforts to manage 

water resources in inter-state basins [4]. 

Under the Albufeira Agreement, two equal bodies have been established: the Conference of 

Partners and the Commission on the application and development of the Treaty (CADT). In 

addition, a Technical Secretariat of the CADT will be established to ensure the efficient operation 

of the CADT and to coordinate the development of integrated river basin plans for subsequent 

hydrological cycles [4].  

5.2. IWRM in America 

NORTH AMERICA (USA AND CANADA) 

North America possess reserves of surface water resources, which are estimated (along with 

Central America) in 6440 km3/year (excluding water in glaciers and ice domes), or around 13% of 

the global reserves. Per capita water resources are more than 15,000 m3/year (according to UNEP 

– 16,930 km3/year), which is higher than in any other region of the world [12]. 

A peculiarity of the United States and Canada are high water resources availability and a 

small proportion of transboundary water bodies, which generally include the great lakes system 

and the St. Lawrence river, the Colorado river (USA-Mexico). In Canada, the main consumers of 

water are industry and energy, in the US - industry and agriculture consume approximately equal 

amounts of water. In the US per capita use is about 1,700 m3 /year - more than in other countries. 

In 1960 in the United States, the projects of transferring water from Canada and Alaska to the 

West and South of the United States in the amount of up to 200 km 3 /year were considered. 

These plans were abandoned because of the high cost and the hazards for serious environmental 

consequences. The conducted measures to rationalize efficient water use in the United States led 

to a decrease in water intake by 10-12% at the end of the twentieth century with a population 
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growth of 16 %. In particular, during the period of 1980-1995, water intake had decreased by 

almost 10 %, while the population increased by 16 %. In Canada, on the contrary, the volume of 

water intake had increased by 80 % during the period of 1972-1991, with an increase in the 

population by 3 % [12]. 

Agriculture of USA was developing in an extensive way, but since mid-1950s, a tendency 

emerged for water saving, and by 1980, the water consumption has decreased in 3 times in 

comparison with 1955. The use of water in agriculture in recent years has stabilized, and in 1980 

stopped the expansion of irrigated land. This was related to the exhaustion of available water 

resources in the arid areas of the United States and the fact that land is used completely, the land 

which is available under current technologies of development and in terms of profit, which now 

occupy about 50 % of the area of the United States. South-West and West of the United States, as 

well as the zone of grain production in Canada in dry years are experiencing a shortage of water, 

which in dry years leads to a decrease in the yield of a number of crops. However, agriculture is 

subsidized and farmers are encouraged to abandon less productive land. 

There are several river basins in North America, including the Columbia river basin (Canada, 

USA), the Tennessee river basin (USA), the Delaware river basin, Colorado, Potomac, etc. some 

examples of the North American river basin are given below. 

EXAMPLES OF IWRM IN RIVER BASINS, DELAWARE, COLORADO, POTOMAC 

Delaware river basin 

In the Delaware basin, a drought in early 1920 led to conflicts over water distribution, which 

the river basin states tried to resolve through court. However, the judicial procedure proved to be 

costly, non-flexible and technically unacceptable. It was understood that technical capacity-

building was needed and would provide a mutually beneficial environment for negotiations. The 

drought in 1940 increased the role of the judicial system, which established the principles of 

justice, but it was also not acceptable for management during droughts. This led to the 

establishment of the Delaware river basin Commission (DBC) in 1960, which has been in operation 

since 1961 and has become a de-centralized negotiating structure. The DBC includes the governors 

of the 4 states of the basin, and a representative of the President of the United States. During the 

next drought, the negotiating experience of the DBC structure increased its legitimacy. As a result, 

the quality of basin contingency plans improved, and goodwill agreements between the states 

were signed in early 1980 [12]. 

Colorado river basin 

In the Colorado basin, 7 states initially also attempted to use the inter-state Treaty-making 

process. Starting from a baseline allocation in 1920, Federal acts and state laws, a contract 

between the states, court decisions and decrees, international agreements, administrative 

decisions, were developed which formed the so-called "River Law". From 1920 until the beginning 

of 1970, the U.S. government initiated agreements between the States on the Colorado river. 

Since 1970 structural solutions, as well as the efficient use and protection of water resources, 
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became of great importance, which significantly improved the situation, although a number of 

issues remained unsolved [12]. 

The basin of the Potomac river 

The inter-state Commission of the Potomac river basin (ICPB) was established as a result of 

the need to manage droughts. The ICPB stresses the importance of data information and technical 

analysis for development cooperation. Thanks to the professional staff and high technical 

equipment ICPB manages the process of monitoring the river in real time, which provides the 

hourly forecast data on river discharge, and allows the states of the basin to discuss their response 

depending on the data. Once a year ICPB performs the modeling of unexpected droughts on the 

river. The Commission became the main organization promoting the conclusion of flexible 

agreements between the states of the river basin [12].  

SOUTH (LATIN) AMERICA 

South America (including Mexico, Central America and the Caribbean) possess freshwater 

reserves estimated at 9530 km3/year, or more than 30% of the global reserves. Per capita 

estimation is 29,790 m3/year. South America has the largest river in the world – the Amazon, with 

an average annual discharge at the mouth of more than 200,000 m3/s. Water resources are 

distributed relatively evenly, excluding certain zones (North Mexico, North-East Brazil, some 

others). According to UNEP, 3 hydrographic areas (Gulf of Mexico, South Atlantic and La Plata river 

basins), which is the home to 40% of the population and occupying 25 % of the region's area, have 

only 10 % of freshwater resources. Most problems of IWRM go beyond the national borders. The 

main areas of water famine in South America remain Mexico, which consumes mainly 

groundwater, the Caribbean Islands, sometimes using rainwater [12]. 

The Amazon basin lies almost entirely within Brazil territory, excluding the upper reaches of 

the river. In 1978, 8 states of the Amazon basin signed an Agreement on cooperation in the 

Amazon basin, which envisaged the joint development of water resources in the basin. Regional 

plans for the development of the Amazon beyond the river basins included in the Agreement 

continued to be developed by the basin states themselves. In particular, Brazil plans to develop 

the Amazon's hydropower potential, which may have undesirable consequences for downstream 

states. According to experts, in the Amazon river system and Rio La Plata agreements do not fully 

control the actions of countries [12]. 

It is estimated that due to global warming in South America, run-off is expected to increase 

in glaciated river catchments and, in total – the frequency of high flows and flooding and the 

intensity of tropical cyclones (hurricanes). For many areas, it is possible to reduce the yield of 

major crops, in areas of irrigated agriculture there will be additional needs for water. 

La Plata river basin (Argentina, Bolivia, Brazil, Paraguay, Uruguay) 

The river La Plata (length – 290 km, average flow – about 22,000 m3/s, basin area – 

3,200,000 km2) is formed by the confluence of the Uruguay and Paraná rivers. The river La Plata is 

an estuary (by definition – a one-armed, funnel-shaped mouth, expanding in the direction towards 
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the sea), since it occupies a funnel-shaped depression on the South-Eastern coast of South 

America at the confluence of these rivers, stretching for 290 km from the point of confluence of 

rivers to the Atlantic Ocean. At the confluence of the Uruguay and Paraná rivers, the width of the 

La Plata river is 48 km, extending to 220 km at the confluence of the ocean. The river La Plata is 

the widest river in the world, forming part of the border between Argentina and Uruguay [12]. 

The catchment area of the main tributaries of the La Plata river (the Uruguay river, the 

Parana with the main tributary – the Paraguay river) covers about 20 % of South America, 

including areas in Southeast Bolivia, Southern and central Brazil, the entire Paraguay, most of 

Uruguay and Northern Argentina. It is estimated that 57 million m3 of river silt is deposited in the 

estuary each year, and the shipping route is supported by dredging. The watershed of the La Plata 

river is the area with the most intensive use of water resources in South America. It is home to 

50% of the population of the countries through which La Plata flows, or more than 1/3 of the 

continent's population. Within the boundaries of the river basin with an area of more than 3 

million km 2, 70% of the annual GNP of 5 river basin countries is created. In the catchment area of 

the river there is an increase in anthropogenic pressure as the population grows and the economy 

develops. 11 hydroelectric power stations and 20 reservoirs were built on the river La Plata and its 

tributaries [12]. 

In the basin of La Plata the Inter-governmental Coordinating Committee (ICC) was created, 

which has assisted in the preparation of the agreement on the river basin. The La Plata river basin 

system is the subject of the 1970 Agreement to which Argentina, Bolivia, Brazil, Paraguay, Uruguay 

are the parties. A number of provisions of the Agreement regarding joint actions on sustainable 

development and integration of efforts in some cases were ignored by the parties to the 

Agreement. The ICC is accountable to the Conference of Foreign Ministers of the river basin 

countries. Experts believe that in practice the ICC did not function effectively enough [12]. 

5.3. IWRM in Central Asia 

The countries that compose Central Asia are Kazakhstan, Kyrgyzstan, Tajikistan, 

Turkmenistan and Uzbekistan and are united by common water resources, mainly of the Syr Darya 

and Amu Darya rivers. 

Most of the population of Tajikistan, Turkmenistan and Uzbekistan depends directly or 

indirectly on irrigated agriculture and 90 per cent of the region's energy needs are met by 

hydropower. Together, these countries face limited water resources, increased demand for water 

due to population growth and economic development, as well as competition and increased risk of 

water conflicts between different water users. Like many regions around the world, Central Asia is 

looking for ways to optimize the use of limited water resources, and integrated water resources 

management is seen as a mean to achieve this goal. 

The IWRM has been applied in many foreign countries, including Central Asia, where the 

large Amu Darya and Syr Darya rivers flow from upstream in Kyrgyzstan, Tajikistan and 

Afghanistan, downstream to the Fergana valley in Kazakhstan, Turkmenistan and Uzbekistan, and 

are part of the Aral Sea basin. The demand for water is dominated by energy and irrigation, which 
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are central to the economic life of the region. In the region there is a long history of irrigation, the 

influence of the Soviet Union, and about 15 years of experience in the implementation of IWRM in 

the Fergana valley after independence [13]. 

The agricultural sector of the region continues to undergo radical reforms, as state farms 

and collective farms in a market economy were transferred to private hands with its inherent 

benefits and unstable risks. Planning for the IWRM in the Ferghana valley was originally started 

with an approach "top-down", as the decision makers realize that this will require significant 

institutional and legislative changes, but failed to engage water users of the lower level and the 

final water users. To solve this problem, the top-down approach was combined with the bottom-

up approach when the "hydro-graphical" process began, which changed the management of water 

resources on the basis of administrative boundaries, it was within the boundaries of watersheds 

that water user groups were formed in, which were called upon to take over the functions of 

water resources management in the re-structured water resources management framework [13]. 

Experience in the region over the past 15 years demonstrates that the IWRM can provide a 

basis for improving water security. Progress has been made in part because of a good 

understanding by water professionals of the need to make better use of the scarce water 

resources available. The creation of driving forces was important to provide a mechanism to 

trigger change and to support further development and improvement. Political support was also 

important as officials learned about the visible benefits of the IWRM reforms. The outcomes of 

that were resulted in reduced water losses, increased productivity, and a water management 

sector, with more democratic stakeholder participation and less influence from government 

officials and professionals [13]. 

One of the main objectives facing water workers is the formation of a critical mass of driving 

forces of the IWRM at different levels. The number of the IWRM adherents is growing, but 

stakeholder involvement at all levels and an increase in the number of the IWRM followers will be 

critical to success. This can be achieved, but only subject to the availability of incentives, 

motivation and encouragement to ensure a level where IWRM reaches the stage in which the 

implementation process will be independent of significant external support and promotion goes 

by faster tempos. 

Countries of Central Asian - Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan 

- are inter-connected by the commonly shared water resources, and together they face serious 

water challenges. Water resources are limited, demand for water is increasing, and as populations 

and economies grow, competition and potential water conflicts increase between different water 

users. Like many regions around the world, Central Asia is looking for ways to make the best use of 

limited water resources. Confidence in the usefulness, accuracy and timeliness of the new 

approach is growing among water practitioners involved in a number of large-scale projects, both 

at the lower and middle levels of the water management hierarchy. The similarity between the 

IWRM and traditional Muslim and ethical rules of water use has prompted the desire of many 

people to initiate and implement this approach and, in particular, to involve water users in the 

management process. This is considered important due to the incomplete re-structuring of 
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agriculture and water organizations in the transition to a market economy. This contrasts sharply 

with the previous "top-down" planning and water management perspectives [13]. 

The implementation of IWRM planning in Kazakhstan and Uzbekistan, with the support of 

UNDP projects, was started from the top - that is, the initial emphasis was on the "top-down" 

approach through national governments. 
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6. SESSION 3: DEVELOPMENT PERSPECTIVE OF IWRM AND ITS IMPLEMENTATION IN TAJIKISTAN 

6.1. The history of IWRM in Tajikistan 

Current status of water resources management system in the Republic of Tajikistan 

Water is one of the natural wealth of Tajikistan. Natural water is not a commodity, but unlike 

many natural resources that are actively involved in market processes (especially oil and gas), it 

cannot be replaced by anything else, water is valued more than a commodity, it means the life 

itself. 

About 20% of the country's national GDP is produced by irrigated agriculture, more than 

95% of electricity is generated by hydroelectric power plants. Water is one of the main factors in 

ensuring food security and employment in rural areas, water is also involved in supporting the 

sustainability of ecosystems. 

If more than 90% of the water used is utilized for irrigation, only 2-3% is used for drinking 

water supply, 2-3% in industry and about 1-2% in fisheries. Hydropower is not a consumer of 

water, but more than 30 km3 pass through turbines annually. 

The modern system of water resources management reflects the complex inter-relation of 

inter-sectoral interests in planning, management of use and protection, financing of the water 

sector of the country, Figure 1. Even the expected improvements in the institutional structure of 

governance will not greatly simplify these inter-agency linkages. Logically, any improvement in the 

institutional structure is expected to improve the efficiency of the planning and management 

system. 

Tajikistan faces water problems related to complicated natural and climatic conditions, 

economic, and linked to the imperfection of the system of regulation, planning and management 

[14]: 

o about 57% of the population has access to safe drinking water; 

o an old exhausted irrigation infrastructure and the need for rehabilitation and modernization; 

o poor governance and unsustainable financing; 

o more than 98% of electricity comes from hydroelectric power plants and due to the reduction 

of river flow in winter seasons, the country faces a significant shortage of electricity; 

o mountainous terrain and frequent floods and mudflows, huge economic losses and 

environmental damage. 
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Picture 4.Modern structure of water resources management in Tajikistan 

The modern structure of water resources management in Tajikistan and the accumulated 

problems of the water sector have formed the need for a comprehensive reform of the water sector. 

 

In accordance with the Water Code, the state administration in the field of water use and 

protection is based on a combination of basin, border and administrative-territorial principles of 

management and is carried out by the government of the Republic of Tajikistan, local executive 

authorities, as well as authorized state bodies to regulate the use and protection of water resources, 

in accordance with the legislation. However, until now, water resources management is carried out 

only according to the administrative-territorial principle of management. This principle of 

management has been inherited from the Soviet era. After the independence of Tajikistan, such 

management approach has not justified itself, in particular, the irrigation systems gradually are 

exhausted and fail in functioning and a debt occurred of farms to water suppliers, and the latter are 

in debt to electricity suppliers. 

 

Back in March 2006, the government of the Republic of Tajikistan, on the basis of Presidential 

Decree No. 1713, began the implementation of the "Strategy for State Administrative Reform". The 

aim of the strategy is to create a stable institutional system that supports the development of new 

approaches to management issues affecting the socio-economic development of the country. The 

Strategy is aimed at increasing the efficiency of management, improving public administration in 

accordance with the principles of market economy through modern and professional public service. 

In this regard, in 2011, with the financial support of the European Union, Tajikistan has begun to 
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develop a Water Sector Reform Strategy. The proposed Strategy should comply with the above 

principles [10]. 

 

The water sector reforms are aimed at creating a foundation for the applying of integrated 

water resources management (IWRM) approaches in Tajikistan, on the basis of decentralization and 

transfer of part of the provision of services in the process of sharing responsibility between the 

government of the Republic of Tajikistan and civil society as a whole. The proposed reforms are 

based on the generally accepted regulatory principles of IWRM and are aimed at taking into account 

social, economic and environmental interests through sustainable and balanced management and 

development of water resources. For this purpose, in 2012, an additional Chapter on basin 

management of water resources use and protection was introduced into the Water Code. That is, 

according to this Code, water resources management in Tajikistan is transferred to basin 

management of water resources on the basis of the IWRM principle in certain hydrographic 

boundaries, taking into consideration the interests of all water users. In particular, the boundaries of 

the watershed of large river basins will determine the zones of planning and management for water 

resources. 

 

It is generally known that basin water management cannot be implemented without a Basin 

Plan. Therefore, the Code reflects that the Draft Basin Plans for the use and protection of water 

resources for individual basins will be developed by basin water organizations taking into account 

IWRM on the basis of the National Water Strategy. 

 

It should be noted here that the National Water Strategy, which includes short -, medium-and 

long-term plans for the use and protection of water resources within a certain basin, is developed by 

the authorized state bodies for the regulation and protection of water resources with the 

involvement of other interested bodies. Further, the strategy is reviewed at the National Water 

Council and approved by the government of the Republic of Tajikistan. 

 

Draft Basin Plans for the use and protection of water resources, in turn, are reviewed by the 

Basin Water Council in accordance with the established procedure and submitted for approval to the 

National Water Council. 

 

Therefore, all the above mentioned allows to conclude that the water legislation of the 

Republic of Tajikistan has defined in sufficient detail the basic powers of the bodies for water 

resources management in terms of basin management and planning. From our side, the objective is 

only to implement them in practice. 

Taking into consideration comprehensiveness of the IWRM, it is not feasible to implemented this 

process at the national or basin level at a time (in a certain period of time). The IWRM principles 

should be implemented in stages as a result of gradual strategic and coordinated planning for several 

years. Terms of introduction, integration and practical implementation of IWRM principles are 

dependent on government support to the process, the financial and economic situation in the 

country, as well as (for developing countries and countries with economies in transition) from 

external assistance [2] 
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Action Plan for the implementation of IWRM in Tajikistan 

 information sharing and support for the IWRM process; 

 elaboration of model statutes and internal regulations for all levels;  

 practical training for personnel at all levels; 

 monitoring and evaluation of IWRM implementation process; 

 establishment of information networks, distribution of newsletters; 

 assessment of the scale for rehabilitation works; 

 defining the boundaries of the (БВУ) STB, irrigation systems; 

 provision of technical assistance; 

 assessment of needs for financing. 

6.2. Tajikistan: Program of water sector reform for 2016-2025 

In 2006, a Decree of the President of the Republic of Tajikistan "Strategy for reforming the 

system of public administration of the Republic of Tajikistan" (dated March 15, 2006 №1713) was 

adopted. The Message of the President of the Republic of Tajikistan to the Parliament of the 

country – Majlisi Oli (2009) noted the need for reform of the water sector [14]. 

In January 2012, the Government of the Republic of Tajikistan approved by its Resolution the 

"Program of reforming agriculture of the Republic of Tajikistan for 2012-2020", which provided for 

the transition to management in river basins and IWRM) 

Decree of the President of the Republic of Tajikistan dated November 19, 2013, №12 "On 

improving the structure of the executive bodies of state power of the Republic of Tajikistan" 

liquidated the former Ministry of Melioration and water resources and established a new Ministry 

of Energy and Water Resources (MEWR) and the Agency of Melioration and Irrigation (AMI). The 

functions of regulation and policy of water resources management were transferred to the MEWR 

and the main functions of management of irrigation and drainage systems, sectoral policy and 

shore protection works were transferred to the AMI [14]. 

Publication of Resolutions of the Government of the Republic of Tajikistan about the 

provisions, respectively, of the Agency of Melioration and Irrigation under the Government of the 

Republic of Tajikistan (27.02.2014, No. 125) and the Ministry of Energy and Water Resources of 

the Republic of Tajikistan (3.03.2014, No. 149) was the first step towards the real reform of water 

sector. 

As noted above, in order to implement the goals and principles of water sector reform, the 

Government of the Republic of Tajikistan approved the Program of Water Sector Reform of the 

Republic of Tajikistan for 2016-2025 by the Resolution No. 791 of December 30, 2015. The reform 

is carried out in accordance with a number of guidelines: the transition to the IWRM with basin 

management and the separation of political and regulatory functions from production and 

economic objectives, including the operation and maintenance of infrastructure, the provision of 

water services, which play an important role. The main goal of the reform is: planning, 

development and effective management of the water sector in accordance with sound policies, 

analysis and joint management of the volume and quality of groundwater and surface water, 
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balanced use of water by various sub-sectors through the basin approach and hydrographic 

systems as management zones in the interests of high economic development of the Republic of 

Tajikistan, on the basis of justice, equality and without compromising environmental sustainability 

[14]. 

The main principles of the reform are separation of functions on water policy and regulation 

from production and economic activities; introduction of the IWRM principles in river basins with 

special emphasis on socio - economic development and improvement of people's welfare, 

implementation of coordination between all water users; transition to basin planning and 

management of water resources based on hydrological boundaries, with the establishment of 

basin and sub-basin organizations. 

Today, ensuring food security, environmental security and sustainable growth of economic 

sectors increasingly depends on the effective management of available water resources. In this 

regard, taking into consideration the increasing need for more efficient and sustainable form of 

water resources management, the existing challenges in the water sector of the country and in 

order to introduce advanced internationally recognized institutional and legal mechanisms of 

water resources management, the Government of the Republic of Tajikistan decided to reform the 

water sector of the Republic of Tajikistan.  

       The Goals of the Reform: 

1. Guaranteed provision of all water consumers with water; 

2. Achieving cost-effective and environmentally sustainable water management; 

3. Improvement of water resources management through a complete implementation of 

basin and integrated water resources management (IWRM).     

Main Principles of Reform: 

1. Transition to basin management of water resources based on hydrological 

boundaries of river basins, with establishment of basin and sub-basin organizations; 

2. Equal consideration of the needs of all water users in the management and 

distribution of water resources, i.e. the introduction of integrated water resources 

management with special emphasis on socio-economic development and 

improvement of the well-being of the people, as well as the implementation of 

appropriate coordination between all sectors of water users; 

3. Separation of functions on water policy and regulation from production and 

economic activities. 

   Due to the high density of the river network, the following criteria were taken into 

consideration when determining the hydrological boundaries of the water resources planning and 

management entities: the isolation (inaccessibility) of the river basin with its tributaries 

(hydrographic zone); the location of underground water sources; the location of the command 

zones of existing irrigation systems; existing transport links (roads); existing and future economic 

growth opportunities. In accordance with these criteria, the boundaries of the basins (sub–basins) 
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of the main rivers as planning and management entities have been defined in Tajikistan, See the 

picture below. 

Picture 5. Basins and sub-basins of rivers of Tajikistan as units of water resources planning 

and management 

At the first stage, it will be necessary to establish river Basin Organizations (RBO within the 

agreed basins of the rivers Syr Darya, Karatag, Vakhsh, Panj and Kafirnigan), although the 

boundaries of these RBO do not coincide with the hydrographic principles, they take into account 

the availability of roads, economic relations, which facilitates the organization of management, 

and interaction and coordination with other public authorities on the ground. The Tajik part of the 

Syr Darya river basin consists of the Syr Darya river and its tributaries within the borders of the 

Republic of Tajikistan. The Zeravshan river basin as a management unit also includes the Tajik part 

of the basin of this river. Both rivers are of inter-state importance, and water resources 

management of these rivers is regulated by the decisions of the Inter-state water coordination 

Commission of the Central Asian countries. 

The basin of the river Kafirnigan consists of a system of the Kafirnigan river and its tributaries 

– Iliac, Sorbo and Varzob; the lower part of the border of the basin formed by the tributaries of 

Kafirnigan river. The upper part of the Kafirnigan river basin is included under the Karatag river 

basin, transboundary between the republics of Tajikistan and Uzbekistan and included in the 

upper Surkhandarya river basin [14]. 
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The Vakhsh river basin consists of the Vakhsh river and all its tributaries, except for the upper part 

of the basin located in the Kyrgyz Republic.  

The Tajik part of the Panj river basin includes the area of the Panj river and its tributaries located 

in the Republic of Tajikistan. The basin is bordered to the North and West by the Wakhsh river basin 

and to the South by the Panj river, which marks the border with Afghanistan. 

The reform program describes the existing problems in the water sector, defines the goals and 

objectives of the reform, mechanisms for the implementation of these goals and objectives, as well 

as the necessary financial resources for the implementation of the reform. 

The program also contains an Action Plan for the implementation of the water sector reform for 

the period 2016-2025, which consists of four sections and 35 activities related to the development of 

legislation and regulation, institutional development, infrastructure restoration and auxiliary means 

of the water sector reform. 

Water sector reform is aimed at resolving the following existing problems:  

 legislative; 

 institutional; 

 financial-economic; 

 involvement and participation of water users; 

 enhancing the role of women in governance;  

 protection of water resources; 

 ensuring sustainable use of water resources 

An integral part of this Reform Program is a Plan for its implementation, which has a section for 

the development of legislation and regulation. In particular, it provides for the following: 

 preparation and adoption of the Resolution of the Government of the Republic of 

Tajikistan "On approval of the Regulations on the powers of specially authorized 

state bodies for the use and protection of water; 

 analysis and consideration of the new edition of the Regulation and other regulatory 

activities of ministries and agencies involved in water resources management; 

 development of the Draft National Water Strategy of Tajikistan; 

 analysis, development and presentation of the new edition of the Republic of 

Tajikistan Water Code; 

 development of a Draft Program for the development of melioration and irrigation; 

 the development of the Law of the Republic of Tajikistan "On melioration and 

irrigation»; 

 amendments and additions to the Law of the Republic of Tajikistan "On Water users 

associations» 

 development of a new Program to provide the population with clean drinking water 

for the period up to 2030; 

 development of a new edition of the Law "On drinking water supply and sanitation»; 
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 development of the Program of restoration and development of water supply 

infrastructure of industrial enterprises and their equipment with modern water 

meters; 

 development of procedures and guidelines for transfer to WUA balance sheet or 

transfer of management rights for on-farm irrigation, drainage network and other 

infrastructure; 

 development of a new methodology for determining tariffs for irrigation and 

drinking water supply (in connection with the new laws on melioration and drinking 

water supply and sanitation); 

 development of other normative legal acts. 

6.3. Legal aspects of IWRM in Tajikistan 

In accordance with Article 13 of the Constitution of Tajikistan, water is the exclusive property 

of the state, and the state guarantees its effective use in the interests of the people. Article 12 of 

the Constitution of Tajikistan stipulates that the basis of the economy of Tajikistan consists of 

various forms of ownership. The state guarantees freedom of economic and business activity, 

equality and legal protection of all forms of property, including private property. In connection with 

the promotion of market relations, changes in the structure of governance and the creation of a 

number of new ministries, agencies and organizations, the adoption of the National Development 

Strategy of Tajikistan for the period up to 2030 and other documents, there was a need for a radical 

revision of outdated legislation, in which there are still some mutually exclusive provisions exist. For 

example, the Water Code does not allow the privatization of public drinking water supply systems, 

the Law on drinking water does allow it.  In these acts, the economic mechanism of water use and 

the role of the society in water resources management are poorly stipulated [15].   

At present time, in accordance with the Program approved by the Government of the 

Republic of Tajikistan dated December 30, 2015 №791, the Reform of the water sector for 2016-

2025 is in the process of implementation. The purpose of the reform is to create the basis for de-

centralization of the management system of different sub-sectors of the water sector, the division 

of political, regulatory functions from production and economic activities on the general principles 

of Integrated water resources management on the basin approach, taking into consideration social, 

economic interests and the need to protect the environment. One of the important directions of 

this reform is the improvement of the legal and regulatory aspect. 

The Law of the Republic of Tajikistan "On normative legal acts" of 26 March 2009 provides for 

the following types of normative legal acts [15]:   

 Constitution of the Republic of Tajikistan; 
 Laws adopted by people's referendum; 
 Constitutional laws; 
 Codes; 
 Laws; 
 Joint Resolutions of Majlisi Milli and Majlisi Namoyandagon of Majlisi Oli of the 

Republic of Tajikistan, Resolutions of Majlisi Milli and Majlisi Namoyandagon Majlisi 
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Oli of the Republic of Tajikistan and Majlisi Namoyandagon Majlisi Oli of the Republic 
of Tajikistan (chambers of Parliament); 

 Decrees and Orders of the President of the Republic of Tajikistan; 
 Resolutions and Orders of the Government of the Republic of Tajikistan; 
 Normative legal acts of ministries, state committees and other state bodies; 
 Normative legal acts of Majlis of people's deputies of Gorno-Badakhshan Autonomous 

region, regions, Dushanbe city and chairmen of Gorno-Badakhshan Autonomous 
region, Dushanbe city; 

 Normative legal acts of Majlis of people's deputies of cities, districts and their 
chairmen; 

 Normative legal acts of self-government settlements and villages; 
 Regulations, provisions, statutes; 
 Rules, instructions, manuals, norms, standards, SNIP-s, SANPIN-s and other normative 

legal acts. 
The legal basis of water resources management in the Republic of Tajikistan consists of 

the following normative legal acts [15]:  

 The Constitution of the Republic of Tajikistan of November 6, 1994 with 

amendments and additions of 2016.  

 The Article 12 of the Constitution of Tajikistan which states: "the basis of the 

economy of Tajikistan consists of various forms of ownership. The state guarantees 

freedom of economic and entrepreneurial activity, equality and legal protection of 

all forms of property, including private property." 

 The Article 13 of the Constitution of Tajikistan which proclaims: "the land, its subsoil, 

water, air space, flora and fauna and other natural resources are the exclusive 

property of the state and the state guarantees their effective use in the interests of 

the people»;   

 Water Code of the Republic of Tajikistan dated November 29, 2000 with 

amendments and additions made in 2006, 2008, 2009, 2011 and 2012. 

 The Law of the Republic of Tajikistan No. 213 of 21 November 2006 on the 

"Association of water users";  

 The Law of the Republic of Tajikistan of December 29, 2010 №670 "On drinking 

water and drinking water supply»; 

 The Law of the Republic of Tajikistan dated August 2, 2011 №760 "On 

Environmental protection»; 

 The Law of the Republic of Tajikistan from August 2, 2012 №751 "On 

permit\licensing system»; 

 The Law of the Republic of Tajikistan "On subsoil", where groundwater is considered 

as subsoil; 

 The Land Code of the Republic of Tajikistan; 

 The Law of the Republic of Tajikistan "On safety of hydraulic structures; 

 The Tax Code of the Republic of Tajikistan; 

 The Civil Code of the Republic of Tajikistan; 

 Annual laws on the State Budget of the Republic of Tajikistan  
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 Resolution of the Government of the Republic of Tajikistan dated March 3, 2014 

№149 "On the Ministry of energy and water resources of the Republic of Tajikistan" 

which approved its Provision; 

 Resolution of the Government of the Republic of Tajikistan of February 27, 2014 

№125 "On the Agency of melioration and irrigation under the Government of the 

Republic of Tajikistan", which approved its Provision; 

 Resolution of the Government of the Republic of Tajikistan dated December 2, 2014 

№755 "On determination of the state authorized body for regulation and state 

support of the Water Users Association". It became an Agency of melioration and 

irrigation; 

 Resolution of the Government of the Republic of Tajikistan dated September 20, 

2015 №620 "On the establishment of the National Commission on irrigation and 

drainage". Heads the Agency of melioration and irrigation; 

 Resolution of the Government of the Republic of Tajikistan of June 25, 1996 No. 281 

"On approval of the Regulation on the procedure for charging for water supply 

services to consumers from state irrigation and watering systems”; 

 Resolution of the Government of the Republic of Tajikistan of February 4, 2002, №39 

"Regulation on the delimitation of powers of specially authorized state bodies for the 

regulation of water use and protection»; 

 Resolution of the Government of the Republic of Tajikistan of April 30, 2002, No. 193 

"On the procedure for maintaining the State Water Cadaster in the Republic of 

Tajikistan»; 

 Resolution of the Government of the Republic of Tajikistan of August 31, 2002, No. 349 

"Procedure for the promotion of water users engaged in socially useful activities for the 

efficient use and safeguarding of water»; 

 Resolution of the Government of the Republic of Tajikistan of August 31, 2002, No. 350 

"Procedure for recognition of water objects as natural or cultural monuments»; 

 Resolution of the Government of the Republic of Tajikistan of 5 September 2002, No. 

361 "On approval of the Procedure for classifying waterways as navigable and the rules 

for their operation»;  

 Resolution of the Government of the Republic of Tajikistan of November 4, 2002, No. 

421 "Procedure for the use of groundwater not classified as drinking and medicinal 

waters»; 

 Resolution of the Government of the Republic of Tajikistan of November 5, 2002, No. 

437 "Procedure for the use of water bodies for the needs of fisheries»; 

 Resolution of the Government of the Republic of Tajikistan of 5 November 2002, No. 

439 "On approval of the Procedure for the use of water bodies for parking, take-off and 

landing, as well as for other air transport needs in the Republic of Tajikistan»; 

 Resolution of the Government of the Republic of Tajikistan of December 3, 2002, №485 

"Procedure for preparation, registration and issuance of permits for special water use»; 

 Resolution of the Government of the Republic of Tajikistan of 4 March 2003 No. 95 "On 

approval of the rules for the use of water objects for hydropower»; 
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 Normative act "Instruction on the procedure for approval and issuance of permits for 

special water use" was registered with the Ministry of Justice of the Republic of 

Tajikistan on February 10, 2005, No. 128; 

 Resolution of the Government of the Republic of Tajikistan No. 514 of 2 December 2006 

"On Approval of the Programme for improving the provision of clean drinking water to 

the population of the Republic of Tajikistan for 2008-2020"; 

 Resolution of the Government of the Republic of Tajikistan dated may 28, 2009 No. 308 

"On Approval of the state register of water facilities"; 

 Resolution of the Government of the Republic of Tajikistan of April 30, 2011 №234 "On 

Approval of the Rules for the use of public water supply and sewerage systems in the 

Republic of Tajikistan"; 

 Resolution of the Government of the Republic of Tajikistan of December 31, 2011 №679 

"On Approval of the Order of state control and supervision of drinking water supply»;  

 Resolution of the Government of the Republic of Tajikistan of December 31, 2011 №680 

"On Approval of the Accounting procedure in the field of drinking water supply»; 

 Resolution of the Government of the Republic of Tajikistan dated July 1, 2010 №321 

"On the Concept of reforming the municipal economy for 2010-2025» 

 The Order and Procedure for the conclusion of subsoil use contracts (Resolution of the 

Government of the Republic of Tajikistan dated 30.12.2001, №594); 

 The Order and Procedure for determining the royalty rates at the conclusion of 

contracts for the development of minerals, the Procedure for calculating bonuses, the 

Procedure for determining the internal rate of profit and the Procedure for tax 

examination of subsoil use contracts (The Decree of the Government of the Republic of 

Tajikistan of 30.12.2000 № 513); 

 Regulation on the features of licensing for certain types of activity (Resolution of the 

Government of the Republic of Tajikistan dated 03.04.2007 №172); 

 Resolution of the Government of the Republic of Tajikistan of December 2, 2009 No. 660 

"On the Coordination Council under the Government of the Republic of Tajikistan on 

Water and Energy issues». (It will be necessary to specify this Council, as the Water 

Code stipulates provision for the National Water Council).  

At present time, in accordance with the Water Sector Reform Program, work is being carried 

out on new editions of the Water Code, the Law on WUAs, the Law on Drinking water supply and 

sanitation, the Draft Resolution of the Government of the Republic of Tajikistan "On the delimitation 

of powers of specially authorized state bodies to regulate the use and protection of water", in order 

not only to harmonize them with each other, but also to align them between other acts of water and 

other legislation. In order to ensure the uniformity of approaches not only in the processing of water 

legislation acts, but also to address other issues of reform of the entire water sector, a Draft National 

Water Strategy of Tajikistan for the period up to 2030 is being developed. 

6.4. Basin institutions and management instruments 

Basin management for water resources 
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Basin management of water resources in the Republic of Tajikistan will be carried out within 

the hydrographic boundaries of river basins and associated underground water bodies, in accordance 

with the principles of integrated water resources management. 

For the implementation of the basin management of water resources, river basins and 

associated groundwater bodies will be divided by the basin area as a territorial unit for water 

resource management. 

Basin zones will be the main units of water resources management and consist of river basins 

and associated underground water bodies on the territory of the Republic of Tajikistan. 

In the framework of the Water Sector Reform in the Republic of Tajikistan following basins will 

be established: Syr Darya basin area of Zeravshan river basin area, basin area Panj, Vakhsh basin area 

and basin area of Kafirnigan. 

New institutional mechanisms for integrated water resources management 

The reform of the water sector for the implementation of integrated water resources 

management provides for the establishment of new institutional mechanisms at the national and 

basin levels, such as the National Water Council, river basin organizations and river basin councils. 

National Water Council 

The National Water Council will be the Supreme consultative and Advisory body under the 

Government of the Republic of Tajikistan, which will coordinate the activities of ministries, agencies 

and other authorized state bodies on planning, management, use and protection of water resources. 

The National Water Council will include heads of ministries, agencies and other state bodies 

responsible for the use and protection of water resources and involved in the process of integrated 

water resources management. The National Water Council may also include representatives of non-

governmental organizations, individual specialists and experts in the field of water resources, 

environmental protection and economy. 

River basin organizations 

The Water Sector Reform Program envisages the establishment of River Basin Organizations (RBO) 

in the agreed set up basins of the Syr Darya (Tajik part), Zeravshan, Kafirnigan, Vakhsh and Panj 

rivers. Also, sub–basin organizations (SBO) will be created, which will be the units of the RBO. At the 

initial stage, it is planned to create simple basin institutions with a limited staff and corresponding 

tasks to develop a system of planning and management of river basins and the introduction of IWRM, 

See the picture below [14]. 
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Picture 6. Structure of a River Basin Organization (RBO)  

River basin organizations and their subdivisions will be responsible for the organization of 

basin water resources management, water resources use planning, monitoring of water resources 

use and implementation of basin water management plans in basin areas. A River Basin 

Organization will be established in each of the five basin zones.  

During the implementation of RBO it is necessary to perform the following objectives: 

 Elaboration of the program on establishment of RBO; 

 Clarification of the division of functions of each RBO, taking into account the specific 

conditions on the ground; 

 The development and harmonization of Provisions on RBO; 

 Appointment of RBO managers, their deputies and key specialists; 

 Strengthening the capacity of RBO including technical equipment and provision of 

appropriate trainings.  

The main functions of RBO are the following: 

 development of seasonal and annual plans for inter-sectoral water distribution in the 

basin and sub-basin; 

 development and implementation of the medium-and long-term basin water plan 

together with interested water users; regular periodic updating of the basin water 

plan; 

 work with water users, taking into account their proposals in the basin water plan; 

 acting as the Secretariat of the Basin Water Council; 

 monitoring of water distribution and its quality and presentation of mandatory 

measures in unplanned cases; 

 development of plans to reduce the effects of drought, floods and monitoring of their 

implementation; 

 assessment of river bank protection and other flood protection activities and 

identification of necessary maintenance\rehabilitation works at specific basin and sub-

basin levels. 
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River Basin Councils 

A River Basin Council will be established within each basin area to facilitate effective water 

resources management and coordination of activities of all stakeholders.  

River Basin Councils (RBC) are the main platform for discussing water issues, where 

representatives of all stakeholders can participate and defend their interests. The composition of 

the river basin councils will include representatives of the authorized state bodies in the field of 

regulation of the use and protection of water resources, local executive bodies of state power, as 

well as representatives of water users, civil society associations and other stakeholders. Members 

of the RBC will consist of representatives of district and regional Hukumats; water supply and 

sanitation organizations – urban and district water utilities; melioration and irrigation departments 

– regional and district; hydropower; hydroelectric power stations; agriculture departments; land 

resources departments; local units of the Committee for emergency situations and civil defense; 

local units of the Committee on Environment and the Agency for Hydrometeorology; 

hydrogeology; sanitary-epidemiological service; water users (WUAs and their Federations)[14]. 

The main objectives of the River Basin Council are the following: 

• consideration and recommendation of seasonal water distribution plans 

between different users, medium-and long-term plans of basin water 

resources development; 

• discussion with RBOs and other stakeholders on the actual implementation of 

these plans; 

• presentation of ideas and views on various issues related to water 

management, distribution, use, protection and quality; 

• assistance and resolution of disputes between stakeholders and water users, 

associations and their federations. 

• collection of information from organizations on water distribution, supply 

and quality within the framework of annual plans and submission of 

proposals for their improvement; 

• gathering the views of interested parties: management and regulation of 

water resources; water distribution and water quality; quality of services and 

the forwarding them to their respective RBOs. 

Basin Plans of water resources management 

In the framework of the reform of the water sector for the basins of the rivers Syr-Darya, 

Zeravshan, Panj, Vakhsh and Kafirnigan rivers basin plans for water resources management will be 

developed. Development and implementation of the basin plans will enable river basin organizations 

to conduct a comprehensive analysis and assessment of the existing water situation, to plan water 

use and protection of water bodies for the basin in the short, medium and long term. 

Basin plans will include systematic materials on the status of water bodies and their utilization 

and are the basis for the implementation of water management measures and activities for the 

protection of water bodies located within the boundaries of the river basins. 
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6.5. IWRM: Gender and Science 

According to the results of the research, the well-being of residents of Central Asian countries 

depends on the availability of water resources, equitable distribution of water, sound water 

management, taking into account the interests of all segments of the population, men and women. It 

is also an important condition for sustainable human development and the implementation of the 

SDGs, the National Strategy for the Development of the Republic of Tajikistan until 2030, and the 

implementation of water sector reform. 

In general, Tajikistan has created a favorable environment for implementing gender programs, 

primarily at the level of gender policy, but the problems of gender inequality, including in the 

country's water sector, exist and hamper the development of society. According to the annual Global 

Gender Gap Report 2017 published by the World Economic Forum, Tajikistan ranks 95th in the 

ranking among 144 countries with gender equality at 67.8 percent. This is slightly below the global 

average of 68 percent. 

Women are important stakeholders in water management in agriculture - they play a key role 

in protecting and managing water and land, collecting rainwater and managing the watershed 17. At 

the same time, there is a gender gap in water management, which is a consequence of the gender 

division of labor and gender norms in society, due to which many water-related responsibilities are 

assigned to women, and most water-related responsibilities and rights are granted to men. 

The concepts of “female”, “gender”, “gender roles”, “gender stereotypes”, “gender issues” 

 By gender, all people can be divided into men and women. This is a biological floor - 

biological differences between a man and a woman; 

 But, in addition to biological differences, there are social or gender differences between 

men and women in any society - this is gender - social gender - social understanding of 

the differences between men and women.  

 Gender roles - the expected patterns of behavior of men and women in society. 

 Gender stereotypes - generalized ideas (beliefs) formed in culture about how men and 

women behave. 

 Gender problems are, first of all, social problems, i.e. problems not only women but 

also men, problems of the whole society. 

Female Equality - Gender Equality 

 Equal rights - equal rights of men and women (principle of equality before the law) - de 

jure equality 

 Equal opportunities for men and women (access to services - education, healthcare, 

labor, politics, land, water, etc.) - de facto equality 

 Equal responsibility (in the family, at work, politics, etc.) 
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 Equal partnerships (in the family, at work, politics, etc.) 

Gender inequality is one of the most widespread inequalities in the world, as indicated by the 

following figures: 

Legislation: 

 about 60% of countries do not have legislation providing equal opportunities for 

employment, equal remuneration for labor; 

 almost all countries have laws requiring maternity leave; 

 In approximately half of the countries, an equivalent post-return post is not guaranteed. 

Economics: 

 Women are less economically active than men in the public sector; feminization of 

poverty; 

 The largest number of working women is in the Scandinavian countries, and they 

receive all forms of social security support. The lowest rates are in the Middle East, 

North Africa and West Asia, as well as in South Asia, where women do not work for 

either legal or cultural reasons. Even women with higher education do not work outside 

the home because of ideas prevailing in the family. And these are huge missed 

opportunities; often households are quite poor; 

 Worldwide, in 83% of firms, men are top managers; 

 In 66% of firms, women do not have a share of ownership; 

 Women spend 4 times more time on unpaid work than men. 

Politics: 

 Women on average in the world occupy 23% of the seats in parliaments; 

 The highest rate in the world is Rwanda (a state in Africa), where 63.8% of women are in 

parliament. 

 For comparison, in Yemen - 1%, in Tajikistan - 20.6%. 

International standards of gender policy of the Republic of Tajikistan 

 Universal Declaration of Human Rights 

 Convention on the Elimination of All Forms of Discrimination against Women (1993) 

 Convention on the Rights of the Child (1993) 

 International Covenant on Civil and Political Rights (1998) 
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 International Covenant on Economic, Social and Cultural Rights (1998) 

 Beijing Declaration and Platform for Action (1995) 

 United Nations Millennium Development Goals (2000) 

 UNSC Resolutions 1325, 1820, 1888, 1889. 

Gender Policy of the Republic of Tajikistan 

 In Tajikistan, in general, a favorable environment has been created for the 

implementation of gender programs, primarily at the level of gender policy; 

 «State Program for Ensuring Equal Rights and Opportunities for Women and Men for 

2001-2010 ”, Additions to the State Program on“ Access of Rural Women to the Land 

”(2004) 

 Law of the RT “On state guarantees of equal rights for men and women and equal 

opportunities for their implementation” (2005) 

 «National Strategy for the Activation of Women in the Republic of Tajikistan for 2011-

2020 ”(2010) 

Problems of gender equality in the Republic of Tajikistan 

 Lack of public awareness of the need for gender equality and gender policy;  

 The presence of traditional stereotypes about the role and place of women in society;  

 Imperfection of the legislative framework;  

 Formal equality of men and women;  

 Obstacles remain for women in the exercise of their rights in the fields of labor, 

economics, culture, politics, etc. 

Gender Equality Issues in Water Management 

 The Constitution of the Republic of Tajikistan guarantees universal equal rights for men 

and women, but in the context of the existing inequality, special measures are necessary 

to implement these rights in various sectors, including access to water and sanitation, 

which have a significant impact on women and their reproductive role.  

 Quality and access to water are essential for good public health and poverty alleviation.  

 The population of the rural areas mainly use water from open reservoirs and an 

irrigation network for household drinking needs. As a result, 80% of the rural population 

actually does not have sustainable access to clean drinking water. 
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 To a greater extent with the problem of access to water, including drinking, girls and 

women collide, because they are mainly engaged in household chores, cooking, laundry, 

etc. in families. 

Women and Water Management in Agriculture 

Women are important stakeholders in water management in agriculture - they play a key role 

in protecting and managing water and land, collecting rainwater and managing the watershed.  

The Food and Agriculture Organization of the United Nations (FAO) estimates that 925 million 

people worldwide are malnourished, and by 2050, food production needs to increase by 70% in order 

to feed a population of 9 billion. Of the 1.5 billion hectares of cultivated land around the world, 

irrigated lands account for only 277 million hectares, and the remaining 82% are irrigated lands1. 

Women play an important role in both irrigated and non-irrigated agriculture, with non-irrigated 

agriculture producing two thirds of the food in most developing countries employing more women 

than men. According to recent FAO estimates3, women make up an average of 43% of the agricultural 

labor force in developing countries, but despite this, it is still mistakenly believed that farmers are 

men in agricultural water use policies, which downplays the role of women in water management. 

There is one important circumstance that unites the activities carried out today or 

recommended for the future to implement the principles of IWRM. It is a comprehensive approach to 

save water by all possible means, careful attitude to it. Here we come close to one very important 

factor, i.e. the human factor. Water can and should be saved not only by economic incentives for 

water users, but also by intensifying the human factor, i.e. by re-structuring societal consciousness in 

relation to water, by eliminating the gap between "my" and "our" or "state” property. This can be 

achieved through the introduction into the minds of people, especially the younger generation of the 

concepts such as "water - the greatest good and at the same time bestowed on us the greatest 

value", "a human being, like water, is a part of nature, so s\he cannot become a master of either 

nature or water." The revival of the reverent attitude of our ancestors towards water: "to 

contaminate water is a great sin", "water is the light, water is the life!" But it is not enough to use 

only slogans and appeals, there is little that can be achieved with only words. Societal consciousness, 

attitude and behavior can be changed in the right direction only on the basis of purposeful, 

comprehensive and persistent training of people on the basis of accumulated knowledge about 

water, experience of water use by our ancestors and contemporaries, not forgetting about the 

failures and mistakes of the past generations in relation to water and nature in general [2]. 

At present moment, in the educational system of most countries in Central Asia and the 

Caucasus the heavy reliance on programmes designed and applied in the times of the Soviet Union 

can be still observed. However, in some states there are already some improvements in general 

education programmes. 

In support of these efforts to reform general obligatory education programmes, the Global 

Water partnership for Central Asia and the Caucasus, together with SIC ICWC and the Regional 

Environmental Centre (CAREC), is proposing an Initiative to promote the inclusion of water and 

environmental issues in educational programmes. The purpose of the Initiative is to provide scientific 
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and methodological facilitation and assistance to specialists of public education and teaching units in 

the field in improving general education programs in a number of school subjects (history, geography, 

chemistry, basic economic knowledge, legal knowledge) in order to develop by the end of the school 

students' understanding and sustainable knowledge on water issues, contributing to the formation of 

a conscious and careful attitude to water. [2]. 

The IWRM requires the integration of science and industry in the pursuit of more advanced 

technologies and locally tested and adapted solutions. There is a need to strengthen the link between 

learning, applied research and best practices in the region and around the world through internships, 

through inviting international lecturers, joint regional and international training and learning from 

projects to promote best and locally adapted experiences. Capacity building must occur with the use 

of results of research and field testing [13].  

This objective also requires the constant participation of research institutes, universities, 

academia, and the entire scientific community in the process of the IWRM implementation; and in 

parallel, it is necessary to build up one's own IWRM capacity through interaction with practitioners. 

One should pay special attention to the development dry-resistant varieties of crops, water resources 

assessment, management of risks associated with agriculture, as well as the implications from the 

influence of instability in water sector on the development of agriculture. 

Regional practice of knowledge exchange, innovation and partnership 

It is essentially significant that various water organizations, national and regional water 

management institutions, educational and scientific institutions, development agencies and 

international organizations work in partnership to create learning opportunities and assist in 

generating and acquiring new knowledge, skills and positions. A wide range of knowledge sharing and 

innovation platforms need to be accessible and developed. 

Capacity development and education can also contribute to the promotion and creation of 

conditions for communication and interactive dialogue among representatives of the Central Asian 

republics in order to promote peaceful cooperation in the field of transboundary waters and achieve 

consensus on water issues. Joint regional projects and training seminars provide excellent 

opportunities for informal communication and mutual learning. Countries should also invest in future 

leaders in the field of water resources by supporting young professionals in completing Master's and 

Doctoral degree studies in IWRM abroad. A number of young professionals have already completed 

their education at universities in Germany (projects), the Netherlands (UNESCO-IHE), the UK 

(University of Dundee) and other countries. Unfortunately, local universities in the region are not yet 

ready to meet these needs, but some steps have already been taken.  

The experience of Central Asia demonstrates that the development of IWRM capacity is a slow 

process, which should be driven by local demand and constantly supported. This requires long-term 

commitment and strong leadership, which can be a catalyst for changes. It is now recognized that 

governance and leadership can be exercised by individuals at all levels (Linklaen Arriens and Wen de 

Montalvo, 2013). The region should do everything possible to make full use of the largest resource - 

human capital [13]. 
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The network of GWP CACENA (Caucasus and Central Asia), involving a contribution by the 

UNDP (international network for capacity building on IWRM issues), plays a very effective role in the 

dissemination of knowledge on IWRM in the region. 

6.6. Example of Syr Darya River Basin planning 

The Syr Darya river is one of the main rivers of Central Asia on the territory of Tajikistan has a 

length of only 105 km. In the Syr Darya basin there are sovereign states of Central Asia: the Republic 

of Kazakhstan, the Republic of Kyrgyzstan, the Republic of Tajikistan and the Republic of Uzbekistan. 

The length of the Syr Darya from the confluence of the Naryn and Karadarya rivers to the Aral Sea is 

2.337 km, and together with the Naryn river is 2.790 km, the basin area is 150.100 km2 [16]. 

 

Picture 7. Syr Darya river basin and its Tajik part  

At present time, the population of the Tajik part of the Syr Darya river basin is 2.13 million 

people (the population of Sughd region is 2.51 million), and the total area is 12.657 km2 (9 % of 

the total territory of the Syr Darya basin). 

Hydrological characteristics of the Tajik part of the Syr Darya river basin are quite 

complicated, including due to excessive irrigation networks built during the Soviet Union. The 

construction of large irrigation schemes and reservoirs has significantly altered hydrological 

conditions, altering river flows and connecting several sub-basins in their lower reaches. The Tajik 

part of the SyrDarya basin is hydrologically divided into fragments and consists of twenty-two sub-

basins. Only five sub-basins are located entirely in Tajikistan, while the remaining seventeen are 

transboundary sub-basins with large areas located in Uzbekistan and Kyrgyzstan. Such examples 

can be called the Northern Fergana canal (North-Eastern sub-basins of the Asht-Syrdarya water 

resource zone) and the Great Fergana canal in the South, connecting the Isfara and 

Khodjabakirgan rivers [16]. 

The Tajik part of the Syr Darya river basin is one of the four national river basins envisaged for 

the implementation of the Water Sector Reform Program of the Republic of Tajikistan, approved 

by the Government of the Republic of Tajikistan in December 2015, №791. It is located in the 

North of the Republic of Tajikistan, and is limited by the border line of Tajikistan with the Republic 

of Uzbekistan and the Republic of Kyrgyzstan. In Tajikistan, the boundary line of the SyrDarya basin 

is the watershed of the Turkestan range and southern borders of the districts of Shahristan and 
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Devashtich (hydrological boundary of Zeravshan basin), other parts of the border of the basin pass 

through the state border with Uzbekistan and Kyrgyzstan. 

In accordance with the Water Sector Reform Program, the Tajik part of the Syr Darya river 

basin, as a unit of water resources management, includes the Zeravshan sub-basin despite the fact 

that the hydrographic sub-basin of the Zeravshan river is a part of the Amu Darya river basin. The 

Tajik part of the Syr Darya river basin, taking into account the Zeravshan sub-basin, is the only 

basin with an area equal to the area of the administrative territory of the Sughd region. Other river 

basins of Tajikistan do not fit into administrative borders. 

The main hydrological object in the SyrDarya river within the borders of Tajikistan is the 

reservoir "Bahri Tojik" (former Kayrakkum), which has regional importance for regulation of the 

flow, including for irrigation for the riparian countries of Kyrgyzstan and Uzbekistan (upstream), 

Uzbekistan and Kazakhstan (downstream). 

Syr Darya originates in Kyrgyzstan and is formed at the confluence of its two main tributaries 

of the Naryn and Karadarya rivers. The river flows into the Aral Sea. 

The Tajik part of the Syr Darya river basin was divided into 7 water resource zones [16]: 

 Asht-Syrdarya: sub-basins of Punuksai, Pangazsai, Mullomirsai 

 Samgar-Mirzoravatskaya: sub-basins Karasarai, Saihunsai, Utkansai 

 Matcha-Syrdaryinskaya: sub-basins Ravatsai, Cholatsai, Takelisai 

 Zafarobod-Syrdaryinskaya: sub-basins of the Lower Shahristansai, Lower Kalonsai 

(Kattasai) 

 Istaravshankaya: sub-basins of the Upper Shahristansai, Upper Kalonsai (Kattasai), 

Shirinsai 

 Khoja Bakirgan-Isfana-Aksuyskaya: sub-basins Akusai, Asfanasai, Tomchisai, 

Khojabakirgansai, Arkasai 

 Isfarinskaya: sub-basins, Kanibadam, Isfara, Sokh. 
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Picture 8. Water resource zones 

 

The Water Plan of the Tajik part of the Syr Darya river basin for 2020-2025 was developed 

with the assistance of the National Water Resources Management Project, funded by the Swiss 

Development and Cooperation Office, within the framework of the Water Sector Reform Program 

of 2016-2025, adopted by the Government of the Republic of Tajikistan in December 2015. During 

the basin planning process, a ten-step approach was applied, according to the methodology 

developed by the NUVR Project, which was approved by the Ministry of Energy and Water 

Resources as a guidance document for the development of basin plans for all river basins of 

Tajikistan. 

The Water Plan of the Tajik part of the Syr Darya river basin for 2020-2025 is the result of 

joint work of all stakeholders and users of the basin, with the involvement of national experts and 

the Working Group of the future Basin organization of the river, which are permanent members of 

the Syr Darya Basin Dialogue (SBD) in Tajikistan. The SBD performs the functions envisaged for the 

future River Basin Council. The local administration, stakeholders, including the population of the 

basin, are informed and consulted on the Water Plan of the basin and their views and comments 

will be included in the final version [16]. 
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In general, the Water Plan of the basin is a plan for the balanced use of available water 

resources, taking into account the needs of water for socio-economic development of the basin, 

while maintaining a good state of the environment. It is a long-term strategic plan that sets out 

the goals and objectives to be achieved in order to make the vision of the basin a reality by 2030. 

At the same time, it is a medium-term Action Plan that must be implemented in the five-year 

period of the program for 2020 - 2025 and 2025-2030 to achieve the goals and objectives of the 

basin.  

The adopted Water Plan of the Tajik part of the Syr Darya river basin will become a tool for 

the future River Basin Organization to coordinate the use, protection and development of water 

resources between all water users. This will be ensured even in conditions of population growth, 

climate change scenarios, while maintaining a good ecological status of the basin. 
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7. CONCLUSION 

The currently existing system of data collection and processing on water resources 

management in Tajikistan is outdated and cannot provide effective management of the existing 

water infrastructure. The collection and dissemination of this information is carried out by 

different organizations and as a result it is difficult to get an overall picture of the use and 

protection of water resources, to carry out planning at different levels: the river basin, the region, 

or at the national level.  

In order to collect reliable information, it is first of all necessary to restore the system of 

monitoring of the volume and quality of water, i.e. to restore the network of hydrological posts on 

irrigation and drainage infrastructure with modern high-performance and radio equipment. 

The information collected must be available on the Internet in accordance with the 

established regulations. In order to achieve this, it is necessary to establish an information 

network at the level of sub-basins and river basins, as well as at the national level of the Ministry 

of Energy and Water Resources of the Republic of Tajikistan.  

To establish an information-management system it is necessary to accomplish the 

following: 

1. Development of the Strategy of the National information management system 

IWRM-Tajikistan; 

2. Modernization of the existing, and where it is necessary to build new hydrological 

posts to improve the monitoring system for the volume and quality of water; 

3. Development of a software for the elaboration of management Information system 

of IWRM in Tajikistan; 

4. Equipping of all the necessary points of the information network with computer 

equipment and Internet access. 

5. Provision of training for relevant personnel for the effective use and management of 

the National information and management system of IWRM-Tajikistan.  

Transition to IWRM in Tajikistan is considered as a long-term process of improving water 

resources management. It is known that IWRM is the result of coordination of the integrated 

branches of economy concerning optimization of use of water resources for the purpose of 

receiving the greatest benefit for the national economy. Tajikistan is only at the initial stage of this 

process and at another stage, only market relations in the economy are a moving force for the 

introduction of early elements of IWRM in the country. With the development and integration of 

other sectors of the economy, the need for the introduction of a fully complete IWRM in the 

country will increase. 

As a result of the transition to IWRM, based on the principles described in this publication 

and taking into consideration the organizational, technical and other activities, as well as providing 

sufficient funding, practical results can be achieved in the countries of the region on the reform of 

the water management system. 
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Main outcomes are the following: 

 achieving stable water supply; equitable and fair distribution of water resources across 

sub-basins and canals of all levels, with a significant reduction in non-productive water 

losses in water supply systems; 

 implementation of the principles of democratic water resources management by 

involving representatives of all parties and sectors interested in the use of water 

resources, gradual transfer of leadership to them at the lower levels of the water 

hierarchy and active participation of them and the state in partnership in the 

maintenance and development of the systems; 

 resolving some parts of the social problems associated with fairequitable and 

sustainable provision of water to the population and, first of all, drinking water; 

 solving environmental problems related to water management, including land 

reclamation; 

 as the ultimate goal, increasing the productivity of water and land resources. 

 conducting thematic sessions, seminars and trainings with the support of the Ministry 

of Energy and Water Resources of the Republic of Tajikistan and international 

organizations. 

 organization of national and regional Conferences on water issues. 

 production of brochures and other printed materials. 

 provision of necessary technical assistance in carrying out targeted research on IWRM 

by interested donors and ministries.  

To implement the IWRM following is required:  

 Regardless of the political decision, the process of creation of WUAs, WUAs 

federations, strengthening their capacity, comprehensive solution of the problems of 

accumulated debts, improvement of water accounting, tariff system, harmonization 

and creation of mechanisms for the implementation of the provisions of the Law on 

WUAs, Water, Tax and Customs Codes, etc. all of these can continue, as it is of 

paramount importance for the promotion of IWRM, where the basin approach will 

eventually prevail over the administrative territorial method of management and will 

clearly delineate the political and economic functions in water use. 

 At the national level, the issues of IWRM promotion should be addressed within the 

framework of the current Coordination Council under the Government of the Republic 

of Tajikistan on water and energy issues, and at the regional level within the 

International Fund for Saving the Aral sea, its Inter-state Commission on Sustainable 

Development and the Inter-state Water Coordination Commission (ICWC). 

 In order to ensure an integrated approach and coordination of stakeholders ' activities 

in the water sector, donor and budget support for the activities of the working core 

office of the existing Coordination Council under the Government of the Republic of 

Tajikistan on Water and Energy issues, approved by Decree of the Government of the 

Republic of Tajikistan dated December 2, 2009 № 660.  
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 In order to provide social support for the promotion of IWRM, special, differentiated for 

different segments of the population, training programs with mechanisms of interest, 

mobilization of the community, appropriate training and targeted information are 

required.  

 In the context of the existing administrative - territorial principle of water resources 

management, the real implementation of IWRM is possible in the context of the 

reorganization of the general structure of public administration, but not by changing the 

boundaries of administrative districts and regions, but by creating separate structures 

within the hydrographic river basins and implementing existing legislation.  

 In transboundary water basins, the introduction of IWRM will require the preparation 

and signing of agreements and the organization of inter-state commissions with the 

relevant powers regarding financial and economic mechanisms 

 With a low level of payment for services in the water sector and energy sector (20-60%), 

the introduction of IWRM is problematic. To predict the 100% level of payment for 

water services and electricity, a real assessment of consumers ' solvency and a 

corresponding economic justification of tariffs are needed. In case of a large difference, 

state regulation can be carried out, provided for by the current legislation with the 

provision of benefits, subsidies, etc. 

 Clear legal, institutional, financial and economic mechanisms are required to address 

water and related energy, environmental and other problems at the national and 

regional levels. The development and conclusion of a new comprehensive inter-state 

instrument could contribute to the achievement of those goals. IFAS could initiate such 

a process, as it is the only regional organization where all five Central Asian countries 

still are interacting.  

 To rehabilitate irrigation systems and improve access to clean drinking water for the 

population of Tajikistan, it is necessary to draw up sound and attractive investment 

projects for donors, as well as to establish appropriate coordination mechanisms 

between national agencies and international donors.  

 The optimization of legislation is necessary to provide the legal basis for the 

forthcoming reforms, regulation of property rights, improvement of the system of 

monitoring of water and climate change, as well as harmonization of planning and 

implementation of activities in the sub-sectors of the water sector. According to 

preliminary estimates, it is necessary to change 78 legal documents, based on the 

current realities and further development, and to make amendments and supplement 

for about 100 different documents.  

 The main directions of improvement of regulatory and legal regulation in the field of 

groundwater are issues of ownership, water quality, control and protection, monitoring, 

maintenance of the water Registry and zoning, recognition of groundwater as minerals, 

and in general, harmonization of the Water Code and the Law "On subsoil".  

 The application of water quality legislation is more complicated process than the 

management of water consumption. Mutually beneficial cooperation is required in 

harmonization of the legislation on water quality in general with the water legislation, 

establishment of water quality standards, ensuring their achievability. Too stringent 
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standards can be prohibitively expensive to apply and can undermine confidence in 

legislation. Legislation on prevention and elimination of consequences of water natural 

disasters. 

 Specialized services for the study, forecasting, zoning and monitoring of the harmful 

effects of waters should be strengthened. For active and safe use of mountain and other 

areas of Tajikistan, it is necessary to increase the level of equipment of the relevant 

services and the reliability of their activities to prevent or reduce the harmful effects of 

water. In general, there is a need to consider the optimization of the state system of 

prevention and elimination of emergency situations and its functional sub-system of the 

state monitoring of the sub-soil with groundwater. 

 IWRM ensures de facto equality of all water users, coordination of economic sectors, as 

well as participation of beneficiaries, transparency and cost-effective local management. 

 Implementation of IWRM will require reforms at all stages of planning and management 

of water resources, drawing up a common action plan with methodology to achieve the 

changes. Implementation of the strategy will require reforms of water legislation and 

water management organizations. This is likely to be a time-consuming process with the 

gradual changes. 
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