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Foreword

The world’s water resources are facing unprecedented pressures from population growth and economic
development. Estimates indicate that, with current practices, the world will face a 40 per cent shortfall
between forecast demand and available supply of water by 2030. Climate change is worsening the situation,
making water availability more unpredictable and increasing the frequency and intensity of floods and
droughts.

With growing water scarcity, determining who can use water, for what purposes, in what quantity and of
what quality, where and when—in short, determining water allocation—represents a major challenge.
In transboundary basins—where (potentially conflicting) interests of different water users overlap with
(potentially conflicting) interests of different countries—the challenge is even greater and the political
sensitivity high. Yet, sustainable transboundary water allocation is increasingly important and urgent, as
60 per cent of freshwater resources globally cross national boundaries.

History shows that transboundary water allocation arrangements can work for the benefit of the States
involved, but only if they are well designed, jointly agreed, adaptable and effectively implemented. It
was therefore decided to develop this Handbook under the Convention on the Protection and Use of
Transboundary Watercourses and International Lakes (Water Convention), which is serviced by the United
Nations Economic Commission for Europe (UNECE). The Handbook aims to promote a better understanding
of the benefits and challenges of transboundary water allocation and guide interested States through the
process of assessing the potential usefulness of water allocation in their shared basins, and support the
establishment of such arrangements.

A rich intergovernmental process under the Water Convention produced the Handbook, which benefited
from the participation of more than 100 countries, 70 international organizations and 20 river basin
organizations, and the knowledge and practice of more than 50 experts. It is the first time that existing
experience on transboundary water allocation at the global level is gathered and systematically analysed
to distil criteria, good practices and solutions. And through this highly participative and multidisciplinary
process, the Handbook has already contributed to a better understanding of the benefits and challenges
of utilizing water allocation in transboundary water cooperation.

The Handbook, and the experiences it builds upon, send a strong message on the importance of
transboundary cooperation and of adaptability. Indeed, while allocating water in transboundary basins is not
anew practice, the looming water crisis, accelerated social, economic and technological developments, and
climate variability and change call for new, flexible approaches in allocation, in order to future-proof water
management. Moreover, more controversy and disagreement can be expected, and only transboundary
cooperation can ensure sustainable, equitable and resilient solutions that can prevent and address conflicts
and promote development and peace.

It is my hope that the Handbook will help build the capacity needed to address this complex issue and
contribute to the sustainable management of our transboundary waters. The way we manage our precious
shared freshwater resources will determine not only the achievement of Sustainable Development Goal 6
on clean water and sanitation but also progress across other Sustainable Development Goals.

-

Olga Algayerova

United Nations Under-Secretary-General
Executive Secretary of the United Nations Economic Commission for Europe
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Preface

The development of this Handbook on Water Allocation in a Transboundary Context has drawn significant
interest, understandably. The basis for this Handbook originates from a global workshop on water allocation
in transboundary basins, organized under the Water Convention in Geneva in 2017. Many delegates called for
further activities to promote sustainable, equitable and resilient water allocation, including the development
of a document for guiding related efforts. Recognizing this interest, the Water Convention’s Programme of
Work 2019-2021 included as an aim under Programme Area 3 to “support the development of equitable and
sustainable transboundary arrangements on water allocation, and, to this end, increase understanding and
knowledge of the criteria, mechanisms, tools and good practices for water allocation in transboundary basins
and aquifers”. The Handbook is a major step towards this aim.

An Expert Group supported the development of the Handbook and its main messages. Composed of
experts from all continents, from governments, river basin organizations (RBOs), academia, civil society and
international organizations, it provided guidance on the structure, substantive content and illustrative case
studies. Specific expertise gaps were then filled based on identified needs, which further served to strengthen
balanced representation and the diversity of perspectives. “Members” of the Expert Group were participants
specifically invited to make a nomination for/join the Expert Group in seeking to achieve a balanced composition
and diversity of representation and having met a minimum set of criteria. “Guests” themselves requested to
participate in the Expert Group and met the same minimum criteria. There was no distinction in terms of
functional participation in the Expert Group. | wish to thank all participants of the Group.

The Expert Group met three times (Geneva, 21 October 2019, and Geneva (online) 30 and 31 March and
20 and 21 October 2020) and was regularly consulted in the development process for technical inputs,
reviewing content and providing feedback. The Handbook’s review and feedback milestones were aligned
with the Convention'’s regular meetings, including the annual Working Group on Integrated Water Resources
Management (WGIWRM), the Working Group on Monitoring and Assessment (WGMA) and the Task Force
on the Water-Food-Energy-Ecosystems Nexus. A full draft was shared with the joint WGIWRM and WGMA
meeting in April 2021 and the Convention’s National Focal Points in English, French and Russian languages.

A number of regional events and sessions in transboundary water cooperation workshops have been held
to discuss the Handbook, including relevant case studies, and gain inputs and feedback. A dedicated session
on water allocation was held in the “Regional workshop: Enhancing transboundary water cooperation in the
MENA region: progress, challenges and opportunities” on 3—4 March 2020 in Beirut, Lebanon. A virtual “Regional
workshop on equitable and sustainable water allocation — Sharing experiences on transboundary water allocation
and water scarcity” hosted by Hungary and focused on countries in the European Union, the Balkans, the Caucasus
and Eastern Europe was held on 5-6 October 2020. A virtual online “Regional meeting on water allocation and
environmental flow assessment in a transboundary context” (22-23 September 2020) was also held as part of
a regional process implemented by the International Water Assessment Centre (IWAC) in Kazakhstan, covering
10 countries in and around Central Asia, with case studies and outcomes provided for the Handbook.

| trust this Handbook addresses a significant and burgeoning interest in the topic and will serve as a valuable
resource and modular guide for those working on water allocation. Further activities and events to disseminate
the Handbook and build capacity on water allocation in a transboundary context are envisaged in collaboration
with regions, basins and States where there is interest to learn more, including workshops where allocation is
considered as part of a suite of tools and approaches under the Convention, such as the water-food-energy-
ecosystem nexus approach. We look forward to receiving readers’ feedback on the Handbook and to working
together to strengthen the practice of water allocation in a transboundary context so that shared waters can

be more effectively managed.
Yot B

o e —

Mr. Péter Kovacs

Chair of the Expert Group
Head, River Basin Management and Water Protection Department, Ministry of Interior, Hungary




ACKNOWLEDGEMENTS

Acknowledgements

This publication has been prepared under the framework of the Convention on the Protection and Use of
Transboundary Watercourses and International Lakes (Water Convention). It would not have been possible
without the generous contributions of many governments, individuals and international organizations.
The Water Convention secretariat and the lead party, Hungary, express their gratitude to the members of
bodies under the Convention, as well as all those who provided case studies, contributions and comments.

The secretariat particularly thanks the members of the Drafting Team who researched, drafted and edited
most of the text of the publication:

Antti Belinskij, University of Eastern Finland (UEF)

Suvi Sojamo, Finnish Environment Institute (SYKE)

Tuula Honkonen, UEF

Hafsa Munia, SYKE

Lauri Ahopelto, SYKE

Tanja Dubrovin, SYKE

Mika Marttunen, SYKE

Marko Keskinen, Aalto University

Saija Koljonen, SYKE

Anna-Stiina Heiskanen, SYKE

Susanne Schmeier, IHE Delft Institute for Water Education
Remy Kinna, Water Convention secretariat, UNECE
Annukka Lipponen, Water Convention secretariat, UNECE
Sonja Koeppel, Water Convention secretariat, UNECE

The secretariat also wishes to praise the efforts of the Expert Group that was responsible for preparing
and reviewing the publication. The Expert Group was composed of the following Members:

Peter Kovacs (Chair), Ministry of Interior, Hungary

Mohammed Mahmood Ahmad Arshid, Ministry of Water and Irrigation, Jordan

Rob van der Veeren, Rijkswaterstaat, Ministry of Infrastructure and Water Management, Netherlands
Alma Imamovic, Federal Ministry of Agriculture, Water Management and Forestry, Bosnia and Herzegovina
Rafig Verdiyev, Ministry of Ecology and Natural Resources, Azerbaijan

Sergey Belyaev, Russian Research Institute for Integrated Water Management and Protection, Russia
Janejira Chuthong, formerly of the Mekong River Commission (MRC) Secretariat, followed by Winai
Wangmipool, MRC Secretariat

Dinara Ziganshina, Scientific Information Center of the Interstate Commission for Water Coordination of
Central Asia (SIGICWC)

Gabriel de los Cobos, GESDEC, Environment Office of the Canton of Geneva

Alpha Oumar Balde, Organization for the Development of the Senegal River (OMVS)

Lenka Thamae, Orange-Senqu River Commission (ORASECOM) Secretariat

John Dore, Department of Foreign Affairs and Trade, Australia

Aaron T. Wolf, Oregon State University (OSU)

Anwar Kadir, Indo-Bangladesh Joint Rivers Commission

Phera Ramoeli, Permanent Okavango River Basin Water Commission (OKACOM) Secretariat

Seifeldin Hamad Abdalla, Nile Basin Initiative (NBI)

Zhanar Mautanova, International Water Assessment Centre (IWAC)

Tommaso Abrate, World Meteorological Organization (WMO)

Alexandre Martoussevich, Organisation for Economic Co-operation and Development (OECD)

David Tickner, WWF

Jaap Amtzen, Centre for Applied Research (CAR)

Dustin Garrick, University of Oxford



HANDBOOK ON WATER ALLOCATION IN A TRANSBOUNDARY CONTEXT

Jonathan Lautze, International Water Management Institute (IWM)I)

Gabor Baranyai, formerly of the National University of Public Service

Bradley Moggridge, University of Canberra

James Dalton, International Union for Conservation of Nature (IUCN)

Richard (Rich) Moy, Independent Consultant

Pedro Cunha Serra, Independent Consultant

Peep Mardiste, Independent Consultant

Sonia Carpio, Ministry of External Relations, Honduras

Max Campos, formerly of the Organization of American States, followed by Andres Sanchez, Organization
of American States

Bogadi Mathangwane, Ministry of Land Management, Water and Sanitation Services, Botswana
Le Viet Hoa, Ministry of Natural Resources and Environment, Viet Nam

Mofazzal Hossain, Bangladesh Water Development Board, Bangladesh
Abdelwahab Smati, Ministry of Water Resources, Algeria

Abdybai Dzhailoobaev, Kyrgyzstan State Agency of Water Resources, Kyrgyzstan
Riccardo Biancalani, Food and Agriculture Organization of the United Nations (FAO)
Karen G. Villholth, International Association of Hydrogeologists (IAH)

Susanne Schmeier, IHE Delft Institute for Water Education

Antti Belinskij, UEF

Suvi Sojamo, SYKE

Anna-Stiina Heiskanen, SYKE

Remy Kinna, Water Convention secretariat, UNECE

Annukka Lipponen, Water Convention secretariat, UNECE

Guests of the Expert Group were:

Sibylle Vermont, Federal Office for the Environment, Switzerland

Niokhour Ndour, Ministry of Water and Sanitation, Senegal

Seppo Rekolainen, Chair of Task Force on Water-Energy-Food-Ecosystem Nexus, Finland
Laura Turley, University of Geneva

Jasmine Moussa, Ministry of Foreign Affairs, Egypt

Tesfere Asbaye, Ministry of Foreign Affairs, Ethiopia

Antonio Branco, Portuguese Environment Agency, Portugal

Alice Aureli, United Nations Educational, Scientific and Cultural Organization (UNESCO)

The secretariat also would like to acknowledge the contribution of specific research conducted by:

Melissa McCracken, Tufts University

Alexandra M. Caplan, Oregon State University (OSU)
E. Lynn Porta, OSU

Amanda M. Carlin, OSU

Aaron T. Wolf, OSU

The secretariat also would like to acknowledge the contribution of the International Water Assessment
Centre (IWAC) and a Regional Group of Experts for a regional water allocation process in Central Asia that
also contributed major findings and case studies to this Handbook.

Central Asia Group on Water Allocation

Vi

Murat Beknyiazov, Expert of Kazakhstan

Yerkin Orolboeyv, Expert of Kyrgyzstan

Yarash Pulatov, Academy of Sciences of the Republic of Tajikistan
Vokhidjon Akhmadzhonov, Expert of Uzbekistan



ACKNOWLEDGEMENTS

Kurbanmurad Ovezmuradov, Expert of Turkmenistan

Chen Huiping, Xiamen University

Faizullah Durrani, Expert of Afghanistan

Eisa Bozorgzadeh, Ministry of Energy of the Islamic Republic of Iran
Peep Mardiste, International Consultant

Central Asia Group on Environmental Flow Assessment

Diana Burlibayeva, Water Resources and Standardization Department, Kazakhstan Agency of Applied
Ecology "KAPE"

Rosa Kaidarova, Water Resources and Standardization Department, Kazakhstan Agency of Applied
Ecology "KAPE”

Igor Shenberger, Water Resources and Standardization Department, Kazakhstan Agency of Applied
Ecology "KAPE"

Lidia Orolboeva, Kyrgyz State University of Geology, Mining and Natural Resources Development after
name of U. Asanaliev

Karimdzhon Abdualimov, Agency for Meteorology of the Committee for Environmental Protection,
Republic of Tajikistan

Batyr Mamedov, Expert of Turkmenistan

Zulfiya Yarulling, State Ecology Committee, Uzbekistan

Davaa Basandorj, Mongolian Water Partnership

Valentina Dubinina, Federal State Budgetary Institution “Central Department for fisheries expertise and
standards on the conservation, reproduction of aquatic biological resources and acclimatization”, Russia
Boris Minarik, International Consultant

Serik Akhmetov, International Water Assessment Centre (IWAC)

Mukhtar Zhakenov, Ministry of Foreign Affairs, Republic of Kazakhstan

Case study inputs, review, comments and other contributions and assistance in the development
of the Handbook were provided by:

Alistair Rieu-Clarke, University of Northumbria

Raunak Shrestha, Asian Institute of Technology

Chukwuebuka Edum, University of Geneva

Jill Baggerman, United States Institute of Peace

Salman Salman, International Water Resources Association (IWRA)

Christina Leb, World Bank

Anoulak Kittikhoun, Mekong River Commission Secretariat

James Morschel, Department of Foreign Affairs and Trade, Australia

Marian J. Neal, Independent Water Expert

Vladimir Korneev, Central Research Institute for Complex Use of Water Resources, Belarus
Tamara Kutonova, Organization for Security and Co-operation in Europe

Heide Jekel, Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, Germany
Desheng Hu, Chongging University

Steve Cobham, Environment and Climate Change, Canada

Julian Katchinoff, Department of State, United States of America

Elisabeth “Tess” A. Ericson, Department of State, United States of America

Monica Guadalupe Camarena Garcia, National Water Commission (CONAGUA), Mexico
Francisco “Dan” Sainz, International Boundary and Water Commission

Jesus Luevano, International Boundary and Water Commission

Danka Thalmeinerova, Ministry of Environment, Slovakia

Dominic Mazvimavi, University of the Western Cape

Nancy Koech, Ministry of Water and Sanitation, Kenya

vii



HANDBOOK ON WATER ALLOCATION IN A TRANSBOUNDARY CONTEXT

+ Robert K. M. Sunday, Ministry of Water, Tanzania
Juan Carlos Sanchez, Gesellschaft fir Internationale Zusammenarbeit (GIZ), Germany
Nitzan Arny, Ministry of Foreign Affairs, Israel
- Juan Carlos Pomerada Munoz, Ministry of Foreign Affairs, Peru
- Christian Schilling, Federal Ministry of Agriculture, Regions and Tourism, Austria
Jane Korck, Bavarian State Ministry for Environment and Consumer Protection, Germany
Syed Muhammad Mehar Ali Shah, Ministry of Water and Power, Pakistan
- Ashwin B Pandya, formerly of the Central Water Commission, India
+ Gulnar Aliyeva, Clean Country
Melissa Mullane, University of Geneva
Tendai Sawunyama, Inkomati-Usuthu Catchment Management Authority
- Fiona Marshall, Convention on Access to Information, Public Participation in Decision-making and Access
to Justice in Environmental Matters (Aarhus Convention) secretariat, UNECE
Elena Santer, Convention on Environmental Impact Assessment in a Transboundary Context (Espoo
Convention) and the Protocol on Strategic Environmental Assessment secretariat, UNECE

In the Water Convention secretariat, Remy Kinna coordinated the development of the publication and the
Expert Group. Annukka Lipponen provided strategic advice, content input and review and coordination
assistance throughout the process. Mayola Lidome and Minako Hirano provided administrative support to
the process. Sonja Koeppel, Komlan Sangbana, lulia Trombitcaia, Hanna Plotnykova, Chantal Demilecamps,
Diane Guerrier, Francesca Bernardini and Alisher Mahmadzanov (formerly of the Water Convention secretariat)
contributed to the improvement of the publication through their inputs, comments and coordination on
text and/or case studies.

The English language version of the Handbook was edited by Jenny Rouse. Stéphane Bothua designed
the publication.

Finally, this publication would not have been possible without funding from the Ministry of Interior of
Hungary and the Swiss Federal Office for the Environment, and in-kind support from the Ministry of
Agriculture and Forestry of Finland.

While every effort was made to name all contributors, the Water Convention secretariat and UNECE regret
if any individual or organization has been overlooked in the lists above.

viii



CONTENTS

Contents
FOTEWOI ..oos e ssss s 585585585555 iii
PIETACE .m0 iv
ACKNOWIEAGEIMENTS ..o smsssssssssmsssss s ssssssssssssssssss s ssssssss oo v
ACTONYMS ANA ADDIEVIGLIONS ..oooveeeieeees e sissss s sssss s ssss s sessse s XV
IMAIN MESSAGES .....ooovitiitiiticstninisitsistsisssisssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 1
PART 1 - FOUNDATIONS 6
CHAPTER I: Introduction to Transboundary Water Allocation and the Global Handbook............ 7
1. Water Allocation in a Transboundary Context 7
a. Water allocation across borders in an era of changing circumstances 7
b. The role of water allocation in transboundary water resources management 8
2. The Handbook on Water Allocation in a Transboundary Context 10
a. Mandate for developing the Handbook 10
b. Process for developing the Handbook 11
c. Target audience of the Handbook and its added value 12
d. Table of Contents and how to read the Handbook 13
e. Dissemination and feedback 14
CHAPTER II: Definitions, Objectives and Components of Transboundary Water Allocation ....... 17
1. Definitions and Objectives of Water Allocation in a Transboundary Context 17
2. Understanding Water Available for Allocation 18
3. Key Processes, Approaches and Mechanisms of Transboundary Water Allocation...........cecceeveenneen. 20
4. Basis of Water Allocation in International Water Law 24
5. Cooperative Frameworks and Scales of Governance for Water Allocation 24
6. Shared Knowledge and Data for Water Allocation 28
CHAPTER llI: Issues Water Allocation Can AdAress..........cuiireisnsnsssnnsssnssasnssssassassssessssassssassssssassssass 31
1. Understanding the Drivers and Roles of Water Allocation in a Transboundary Context..........cc...... 31
2. Availability, Variability and Associated Uncertainty: Now and in the Future 32
a. Availability of surface and groundwater resources 32
b. Managing temporal and spatial variability in transboundary water allocation 34
c. Climate change as a cross-cutting challenge 35
d. Drought 38
e. Flooding 4
3. Water Uses and Needs 43
a. Environmental needs 43
b. Water use sectors and functions 45
4. Impacts on Allocable Water 49
a. Water management infrastructure 49
b. Water quality 53
c. Ecosystem degradation 55
5. Balancing Different Water Uses and Needs 57
a. Considering historical, current and future uses 57
b. Balancing water uses and needs in transboundary water allocation 61



HANDBOOK ON WATER ALLOCATION IN A TRANSBOUNDARY CONTEXT

CHAPTER IV: Limitations to Water Allocation and its Linkages with Broader Approaches........... 65

1. Limitations of Water Allocation 65

2. Broader Approaches to Consider 66

a. Integrated water resources management 67

b. Basin-wide planning or strategic basin planning processes 68

c. The water-food-energy-ecosystem nexus approach 69

d. Identifying, assessing and sharing benefits of transboundary water cooperation 69

PART 2 - OPERATIONALIZING 74
CHAPTER V: Objectives of Water Management and Related Principles of International Law to

Guide Transboundary Water AllOCatioN.........cceeeeeeerecercesresesnsesnsnsassssassssassssasassasassasassesassasassasassasassssess 75

1. Cross-cutting Objectives of Water Management (and Related Principles) Relevant to Allocation.... 75

a. Reconciliation of different water uses and needs 75

b. Water quality and good status 77

c. Protection of ecosystems 79

d. Indigenous water allocation and cultural flows 80

e. Water stewardship 82

f. Valuing water 83

2. Core Principles of International Water Law to Guide Transboundary Water Allocation...................... 85

a. No significant harm (preventing, controlling and reducing transboundary impacts) 86

b. Equitable and reasonable utilization 88

c. Principles of cooperation and good neighbourliness 90

3. Additional Principles in International Law Relevant to Transboundary Water Allocation.................. 94

a. Public participation and stakeholder engagement in allocation decision-making 94

b. Human rights and humanitarian law principles relevant to water allocation frameworks..........o.... 98

C. Sustainable development 100

4. Emerging Legal Principles Relevant to Transboundary Water Allocation 101

a. Community of interest approach 101

b. Rights of the river and ecosystems 102

CHAPTER VI: Cooperative Frameworks for Transboundary Water Allocation .........cccceceeeeveueceencee 105

1. Transboundary Water Agreements 105

a. Framework from the United Nations global water conventions 105

b. Binational and multilateral agreements 105

2. Water allocation in transboundary water agreements 106

a. Global trends in water allocation agreements 108

b. Hydropower 110

c. Groundwater 14

3. Joint Bodies and Cooperation Arrangements 115

a. Tasks of joint bodies 115

b. Joint bodies and transboundary water allocation 17

4. Adaptive Capacity of Water Allocation Arrangements 119

a. Climate and development outlook 119

b. Adaptive management 119

5. National Water Laws’ Coherence with Transboundary Arrangements 123

a. Implementation of transboundary water allocation arrangements at national 1evel...........vceevcrc. 123

b. Subnational level 124




CONTENTS

CHAPTER VII: Knowledge Base for Transboundary Water Allocation...........ccececeevernncscsnsnsssccenens

1. Information Needs for Water Allocation
Elements and importance of shared information and data harmonization
Joint monitoring and assessment of shared basins
Integration of different forms of knowledge
Scenarios and transboundary water allocation
. Assessing available water resources
2. Assessing Environmental Requirements

®an oW

127
127

128

131

132

133

a. Understanding water-related ecosystems and their contribution to livelihoods, development and

economy
b. Different approaches to assessing environmental flows
¢. Assessing and incorporating environmental flows into SDG indicator 6.4.2, including groundwater
d. Environmental flows in a transboundary context: challenges in scope and effectiveness
3. Assessing Uses and Needs

a. Determi

b. Methods for water use assessments

c. Sharing

4. Assessing Transboundary Impacts
a. How to assess transboundary impacts of water allocation
b. Legal requirements regarding transboundary impacts of allocation

5. Structured

a. Knowledge base, structured decision support and decision support systems
b. Multi-criteria decision analysis in transboundary water allocation
c. Decision support systems

d. Manage

136

ning sectoral water uses and needs

information on sectoral water uses

Decision Support and Management Responses for Water Allocation...........cceeeeeeerenee.

ment responses for water allocation

CHAPTER VIII: Operationalizing Transboundary Water Allocation: Processes, Mechanisms and

Examples..........

1. Phase 1: Assessing Motivations and Knowledge Base for Transboundary Water Allocation...........

a. Step 1: Understanding the setting and identifying the water management issues at stake
b. Step 2:Identifying key stakeholders and institutional frameworks
c. Step 3:Shared knowledge base
d. Step 4:Identifying alternatives and addressing diverging understandings
2. Phase 2: Transboundary Water Allocation Agreements and Arrangements
a. Step 5 Negotiating at transboundary level for suitable arrangements and agreements
b. Step 6: Establishing water allocation agreements or arrangements
c. Step 7: Development of allocation mechanisms and plans

3. Phase 3: Implementation of Transboundary Water Allocation Arrangements and Agreements.....

a. Step 8 Implementation
b. Step 9: Monitoring and ensuring compliance

c. Step 10

Dispute prevention and resolution mechanisms

ANNEX: Typology of Transboundary Water AllOCation ..........cccecevcecerensnsescsssnsassescsnsnsasssesssnsassasasnsns

Purpose of
Context an

I

N

Disclaimer

BIBLIOGRAPHY

Typology of Transboundary Water Allocation Methodology
Analysing General Approaches to Allocation
Application of the Typology
General Conclusions

Research
d Data for Research

and Additional Information

Xi



HANDBOOK ON WATER ALLOCATION IN A TRANSBOUNDARY CONTEXT

List of Figures

FIGURE 1: Simplified decision-making hierarchy in transboundary water allocation

FIGURE 2: Overview of timeline for development of the Handbook

FIGURE 3: Total water resources and water available for allocation

FIGURE 4: Global trends in the type of allocation mechanism over time

FIGURE 5: Example of interaction between levels and scales in transboundary water allocation..............
FIGURE 6: Simplified diagram of available water and water for allocation in a transboundary context.................

FIGURE 7: Percentage change of mean annual streamflow for a global mean temperature rise of 2°C above
1980-2010 levels (2.7°C above pre-industrial levels)

FIGURE 8: Simplified visualization of linkages between water allocation and complementary approaches.......
FIGURE 9: Conceptualization of integrated water resources management and its related subsectors...............
FIGURE 10: Theories of allocation and a community of interest approach in international water law ................

FIGURE 11: Sequencing of Chapter VIl and the elements associated with a shared knowledge base in
transboundary water allocation

FIGURE 12: The monitoring cycle in transboundary water management
FIGURE 13: DPSIR assessment framework

FIGURE 14: Example of climate change, irrigation and hydropower modelling in the Mekong as part of

a scenario process
FIGURE 15: Simplified visualization of the main emphasis for environmental impact assessment (EIA)

and strategic environmental assessment (SEA) and their key characteristics

FIGURE 16: Decision cycle
FIGURE 17: Potential benefits of multi-criteria decision analysis

FIGURE 18: The 10 general steps across three phases of transboundary water allocation

FIGURE 19: Conceptualizing actors and tools involved in water allocation processes

FIGURE 20: Rationale, typology and methods for stakeholder analysis

List of Tables

TABLE 1: Approaches to transboundary water allocation and associated examples of considerations.................
TABLE 2: General approaches, associated explanatory mechanisms and example allocation agreements..........

TABLE 3: Allocation characteristics vis-a-vis broader approaches to transboundary management
and cooperation

127
128
129

133

143
146
147
151
153
154

67

TABLE 4: Benefits of transboundary cooperation identified in the Drina River Basin

71

TABLE 5: Hydropower division of benefits according to the method of water allocation classification
used in the Handbook

72

TABLE 6: Frequency of explanatory clauses in surface and groundwater allocation mechanisms
in international water agreements

TABLE 7: Breakdown of allocation context clauses

TABLE 8: Frequency of different mechanisms for hydropower benefits division
TABLE 9: Comparison of the three general categories of e-flows estimation methodologies

TABLE 10: Examples of multi-criteria decision analysis applied in transboundary water Systems.......ne.

TABLE 11: Purpose or context of transboundary water allocation mechanisms

TABLE 12: Water allocation mechanisms

Xii

109
110
m
137
148
166
167



CONTENTS

List of Boxes

BOX 1: Use of “transboundary” in the Handbook

BOX 2: Status of the Handbook

BOX 3: Summary of contents of the Handbook

BOX 4: Typology of Transboundary Water Allocation methodology
BOX 5: "Water stress vs “water scarcity”

BOX 6: The OECD “Health Check” for water resources allocation

List of Case Studies

CASE STUDY 1: United States of America and Mexico transboundary water allocation on the Colorado River
and Rio Grande: the 1944 Water Distribution Treaty

157

26

CASE STUDY 2: Spatial limitations to abstracting non-renewable groundwater from the Saqg-Disi aquifer.......

CASE STUDY 3: Allocation lessons from the United States’ governance of intracountry cross-border rivers:
drought contingency plan on the Colorado River

38

CASE STUDY 4: Developing climate-adaptable arrangements to manage floods and dry periods in the
Pripyat River Basin

42

CASE STUDY 5: Ecological flow and water allocation in the Samur River

44

44

CASE STUDY 6: Springtime artificial ecological water releases in the Dniester River Basin

CASE STUDY 7: Allocation for irrigation with monitoring and maintenance systems in the Zarumilla River
Basin

46

48

CASE STUDY 8: Vuoksi River hydropower generation and flow levels
CASE STUDY 9: Joint management of water infrastructure in the Chu-Talas River Basin

50

CASE STUDY 10: Value of investing in nature-based solutions and implementing measures where they make

51

a difference, even across borders: flood protection in the Rhine River Basin

CASE STUDY 11: Addressing water quality in transboundary water allocation for the Great Lakes ...

CASE STUDY 12: [dentifying ecologically sustainable levels of take: an intracountry, cross-border example

.54

56

from the Murray-Darling River, Australia

CASE STUDY 13: Allocation lessons from Australia’s governance of intracountry cross-border rivers..................

CASE STUDY 14: Storage infrastructure and joint monitoring for flow reallocation needs in the lower

.57

60

Orange-Senqu River system

CASE STUDY 15: Determining allocation priority uses and proposal for a risk-based approach in the Incomati

River Basin

61

CASE STUDY 16: Identifying benefits of cooperation with a nexus approach as a broader perspective
to revisit flow regulation in the Drina River Basin

70

CASE STUDY 17: Cooperation on the use of water and energy resources of the Syr Darya River Basin
(Central Asia)

72

CASE STUDY 18: Indigenous water allocation and cultural flows in the Murray—Darling Basin ...
CASE STUDY 19: Vuoksi River water allocation and compensation for loss due to transboundary harm........

CASE STUDY 20: Temporary cooperation arrangements bridging broader allocation disputes: the example
of the Gab¢ikovo-Nagymaros Project

.. 81
.88

91

CASE STUDY 21: Transboundary river basin legal regime for the Senegal River based on good
neighbourliness

93

CASE STUDY 22: Public participation in overseeing allocation arrangements for the Zarumilla River ..................

CASE STUDY 23: Southern African Development Community Revised Protocol and subsidiary instruments
for developing transboundary water allocation arrangements

106

Xiii



HANDBOOK ON WATER ALLOCATION IN A TRANSBOUNDARY CONTEXT

CASE STUDY 24: Transboundary water allocation incorporated in the peace treaty between Israel
and Jordan

CASE STUDY 25: Developing an adaptable allocation treaty regime via a multi-phased project for Lesotho
and South Africa

CASE STUDY 26: Genevese Aquifer Agreement, 1978: capping groundwater abstraction and managing
aquifer recharge

CASE STUDY 27: Dniester River Basin: a joint body preventing and resolving disputes

CASE STUDY 28: River basin authority charter and technical body to advise ongoing allocations for the
Senegal River

CASE STUDY 29: Important role of a joint body in transboundary water allocation in the Amu Darya River
Basin

CASE STUDY 30: Adaptive capacity of water allocation arrangements: the Portuguese-Spanish Albufeira
Convention

CASE STUDY 31: The Amu Darya River Basin: short- and long-term adaptability in water allocation............cco....

CASE STUDY 32: Allocation of flood control and hydropower benefits through coordinated management
of the Columbia River

CASE STUDY 33: Genevese Aquifer Agreement
CASE STUDY 34: Agreement between Bosnia and Herzegovina and the Republic of Croatia ...,

CASE STUDY 35: Exchange of hydrological data in the Sava River Basin: diverse providers and users unified
by a common policy and standards

CASE STUDY 36: E-flows knowledge base and capacity-building via stakeholder engagement in the
Pungwe, Buzi and Save River Basins

CASE STUDY 37: Assessments of cumulative transboundary impacts in the Lower Mekong River Basin.........

CASE STUDY 38: Public participation and consensus-building in water management for the Great Lakes
Basin

CASE STUDY 39: Jointly developed knowledge-based management of the transboundary deep thermal
groundwater body in the Lower Bavarian/Upper Austrian Molasse Basin

CASE STUDY 40: Role of a third party in negotiating the Indus Waters Treaty

CASE STUDY 41: The International Boundary and Water Commission’s use of Minutes for adaptable
transboundary water governance: updates governing the Colorado River

CASE STUDY 42: Regional recommendations on transboundary water allocation from Central Asia and
the neighbouring States

CASE STUDY 43: Joint management of Doosti Dam by Iran and Turkmenistan
CASE STUDY 44: Indus Waters Treaty dispute resolution mechanisms
CASE STUDY 45: Dispute prevention and settlement provisions in the Mekong River Agreement ..o,

CASE STUDY 46: Mechanism for settling differences and compensation in the Finnish—Russian cooperation
framework

Xiv

107

m

114
115

116

118

119
121

124
124

130

138
142

155

158
162

163

170
171
177
178

179



ACRONYMS AND ABBREVIATIONS

Acronyms and abbreviations

DCP
DPSIR
DSS
EIA
FAO
GWP
IFTD
IHP
IWRM
MCDA
MENA
OECD
RBO
SDG
SEA
UNECE
UNESCO

Water
Convention

Watercourses
Convention

drought contingency plan

Driving Forces—Pressures—State—Impact-Responses
decision support systems

environmental impact assessment

Food and Agriculture Organization of the United Nations
Global Water Partnership

International Freshwater Treaties Database
Intergovernmental Hydrological Programme

integrated water resources management

multi-criteria decision analysis

Middle East and North Africa

Organisation for Economic Co-operation and Development

river basin organization
Sustainable Development Goal
strategic environmental assessment

United Nations Economic Commission for Europe

United Nations Educational, Scientific and Cultural Organization

Convention on the Protection and Use of Transboundary Watercourses and

International Lakes

Convention on the Law of Non-navigational Uses of International Watercourses

XV



	_Hlk76479246
	_Hlk76478978
	_Hlk60833565
	_heading=h.2xcytpi
	_heading=h.iaivyqv024lg
	_heading=h.2b6u9ywuqjw6
	_heading=h.1ci93xb
	_heading=h.4i9n1hmsd2vm
	_heading=h.qsh70q
	_heading=h.e0ovovbh4zs7
	_heading=h.3as4poj
	_heading=h.2p2csry
	_Hlk61792529
	_heading=h.2dxwn1e95m3h
	_heading=h.3o7alnk
	_heading=h.23ckvvd
	_heading=h.ihv636
	_heading=h.32hioqz
	_heading=h.1pxezwc
	_heading=h.41mghml
	_heading=h.kbl0olbz1cqw
	_heading=h.96u8r7rx5aya
	_heading=h.prz3bcr8zvhs
	_heading=h.ks7djpwxyiwi
	_heading=h.4cubm6co7zyu
	_heading=h.g9gevccn9kvv
	_heading=h.pp4yn4z9srtb
	_heading=h.2bzn3cyjpfhj
	_heading=h.4f1mdlm
	_heading=h.2u6wntf
	_heading=h.19c6y18
	_heading=h.3tbugp1
	_heading=h.p7wz0jlynhva
	_Hlk61792895
	_Hlk61775083
	_heading=h.8ezz0p1qhgfc
	_heading=h.nb6ra0e6munk
	_heading=h.pqybdgcrfano
	_heading=h.r7bbn3yy7c9r
	_heading=h.26in1rg
	_heading=h.lnxbz9
	_heading=h.35nkun2
	_heading=h.1ksv4uv
	_heading=h.5ok73irpq6xg
	_heading=h.x4p6nfdn3eyi
	_heading=h.fijhaq62lm6n
	Foreword
	Preface
	Acknowledgements
	Acronyms and abbreviations
	MAIN MESSAGES
	PART 1
	FOUNDATIONS
	CHAPTER I: Introduction to Transboundary Water Allocation and the Global Handbook
	1.	Water Allocation in a Transboundary Context
	a.	Water allocation across borders in an era of changing circumstances
	b.	The role of water allocation in transboundary water resources management

	2.	The Handbook on Water Allocation in a Transboundary Context
	a.	Mandate for developing the Handbook
	b.	Process for developing the Handbook
	c.	Target audience of the Handbook and its added value
	d.	Table of Contents and how to read the Handbook
	e.	Dissemination and feedback


	CHAPTER II: Definitions, Objectives and Components of Transboundary Water Allocation
	1.	Definitions and Objectives of Water Allocation in a Transboundary Context
	2.	Understanding Water Available for Allocation
	3.	Key Processes, Approaches and Mechanisms of Transboundary Water Allocation
	4.	Basis of Water Allocation in International Water Law
	5.	Cooperative Frameworks and Scales of Governance for Water Allocation
	6.	Shared Knowledge and Data for Water Allocation

	CHAPTER III: Issues Water Allocation Can Address
	1.	Understanding the Drivers and Roles of Water Allocation in a Transboundary Context
	2.	Availability, Variability and Associated Uncertainty: Now and in the Future
	a.	Availability of surface and groundwater resources
	b.	Managing temporal and spatial variability in transboundary water allocation
	c.	Climate change as a cross-cutting challenge
	d.	Drought
	e.	Flooding

	3.	Water Uses and Needs
	a.	Environmental needs
	b.	Water use sectors and functions

	4.	Impacts on Allocable Water 
	a.	Water management infrastructure
	b.	Water quality
	c.	Ecosystem degradation

	5.	Balancing Different Water Uses and Needs
	a.	Considering historical, current and future uses
	b.	Balancing water uses and needs in transboundary water allocation


	CHAPTER IV: Limitations to Water Allocation and its Linkages with Broader Approaches
	1.	Limitations of Water Allocation
	2.	Broader Approaches to Consider
	a.	Integrated water resources management
	b.	Basin-wide planning or strategic basin planning processes
	c.	The water-food-energy-ecosystem nexus approach
	d.	Identifying, assessing and sharing benefits of transboundary water cooperation


	PART 2
	OPERATIONALIZING
	CHAPTER V: Objectives of Water Management and Related Principles of International Law to Guide Transboundary Water Allocation
	1.	Cross-cutting Objectives of Water Management (and Related Principles) Relevant to Allocation
	a.	Reconciliation of different water uses and needs
	b.	Water quality and good status
	c.	Protection of ecosystems
	d.	Indigenous water allocation and cultural flows
	e.	Water stewardship
	f.	Valuing water

	2.	Core Principles of International Water Law to Guide Transboundary Water Allocation
	a.	No significant harm (preventing, controlling and reducing transboundary impacts)
	b.	Equitable and reasonable utilization
	c.	Principles of cooperation and good neighbourliness

	3.	Additional Principles in International Law Relevant to Transboundary Water Allocation
	a.	Public participation and stakeholder engagement in allocation decision-making
	b.	Human rights and humanitarian law principles relevant to water allocation frameworks
	c.	Sustainable development

	4.	Emerging Legal Principles Relevant to Transboundary Water Allocation
	a.	Community of interest approach
	b.	Rights of the river and ecosystems


	CHAPTER VI: Cooperative Frameworks for Transboundary Water Allocation
	1.	Transboundary Water Agreements
	a.	Framework from the United Nations global water conventions
	b.	Binational and multilateral agreements

	2.	Water allocation in transboundary water agreements
	a.	Global trends in water allocation agreements
	b.	Hydropower
	c.	Groundwater

	3.	Joint Bodies and Cooperation Arrangements
	a.	Tasks of joint bodies
	b.	Joint bodies and transboundary water allocation

	4.	Adaptive Capacity of Water Allocation Arrangements
	a.	Climate and development outlook
	b.	Adaptive management

	5.	National Water Laws’ Coherence with Transboundary Arrangements
	a.	Implementation of transboundary water allocation arrangements at national level
	b.	Subnational level


	CHAPTER VII: Knowledge Base for Transboundary Water Allocation
	1.	Information Needs for Water Allocation
	a.	Elements and importance of shared information and data harmonization
	b.	Joint monitoring and assessment of shared basins
	c.	Integration of different forms of knowledge
	d.	Scenarios and transboundary water allocation
	e.	Assessing available water resources

	2.	Assessing Environmental Requirements
	a.	Understanding water-related ecosystems and their contribution to livelihoods, development and economy
	b.	Different approaches to assessing environmental flows
	c.	Assessing and incorporating environmental flows into SDG indicator 6.4.2, including groundwater
	d.	Environmental flows in a transboundary context: challenges in scope and effectiveness

	3.	Assessing Uses and Needs
	a.	Determining sectoral water uses and needs
	b.	Methods for water use assessments
	c.	Sharing information on sectoral water uses

	4.	Assessing Transboundary Impacts
	a.	How to assess transboundary impacts of water allocation
	b.	Legal requirements regarding transboundary impacts of allocation

	5.	Structured Decision Support and Management Responses for Water Allocation
	a.	Knowledge base, structured decision support and decision support systems
	b.	Multi-criteria decision analysis in transboundary water allocation
	c.	Decision support systems
	d.	Management responses for water allocation


	CHAPTER VIII: Operationalizing Transboundary Water Allocation: Processes, Mechanisms and Examples
	1.	Phase 1: Assessing Motivations and Knowledge Base for Transboundary Water Allocation
	a.	Step 1: Understanding the setting and identifying the water management issues at stake
	b.	Step 2: Identifying key stakeholders and institutional frameworks
	c.	Step 3: Shared knowledge base
	d.	Step 4: Identifying alternatives and addressing diverging understandings

	2.	Phase 2: Transboundary Water Allocation Agreements and Arrangements
	a.	Step 5: Negotiating at transboundary level for suitable arrangements and agreements
	b.	Step 6: Establishing water allocation agreements or arrangements
	c.	Step 7: Development of allocation mechanisms and plans

	3.	Phase 3: Implementation of Transboundary Water Allocation Arrangements and Agreements
	a.	Step 8: Implementation
	b.	Step 9: Monitoring and ensuring compliance
	c.	Step 10: Dispute prevention and resolution mechanisms


	ANNEX: Typology of Transboundary Water Allocation
	1.	Purpose of Research
	2.	Context and Data for Research
	3.	Typology of Transboundary Water Allocation Methodology
	4.	Analysing General Approaches to Allocation
	5.	Application of the Typology
	6.	General Conclusions
	7.	Disclaimer and Additional Information

	BIBLIOGRAPHY
	Figure 1 
	Simplified decision-making hierarchy in transboundary water allocation
	Figure 2 
	Overview of timeline for development of the Handbook
	Figure 3 
	Total water resources and water available for allocation
	Figure 4 
	Global trends in the type of allocation mechanism over time
	Figure 5 
	Example of interaction between levels and scales in transboundary water allocation
	Figure 6 
	Simplified diagram of available water and water for allocation in a transboundary context
	Figure 7 
	Percentage change of mean annual streamflow for a global mean temperature rise of 2°C above 1980–2010 levels (2.7°C above pre-industrial levels) 
	Figure 8 
	Simplified visualization of linkages between water allocation and complementary approaches
	Figure 9 
	Conceptualization of integrated water resources management and its related subsectors
	Figure 10 
	Theories of allocation and a community of interest approach in international water law
	Figure 11 
	Sequencing of Chapter VII and the elements associated with a shared knowledge base in transboundary water allocation 
	Figure 12 
	The monitoring cycle in transboundary water management
	Figure 13 
	DPSIR assessment framework
	Figure 14 
	Example of climate change, irrigation and hydropower modelling in the Mekong as part of a scenario process
	Figure 15 
	Simplified visualization of the main emphasis for environmental impact assessment (EIA) and strategic environmental assessment (SEA) and their key characteristics
	Figure 16 
	Decision cycle
	Figure 17 
	Potential benefits of multi-criteria decision analysis
	Figure 18
	The 10 general steps across three phases of transboundary water allocation
	Figure 19
	Conceptualizing actors and tools involved in water allocation processes
	Figure 20
	Rationale, typology and methods for stakeholder analysis
	TABLE 1 
	Approaches to transboundary water allocation and associated examples of considerations
	TABLE 2 
	General approaches, associated explanatory mechanisms and example allocation agreements
	Table 3
	Allocation characteristics vis-a-vis broader approaches to transboundary management and cooperation
	Table 4
	Benefits of transboundary cooperation identified in the Drina River Basin
	Table 5 
	Hydropower division of benefits according to the method of water allocation classification used in the Handbook
	Table 6 
	Frequency of explanatory clauses in surface and groundwater allocation mechanisms in international water agreements
	Table 7 
	Breakdown of allocation context clauses
	Table 8 
	Frequency of different mechanisms for hydropower benefits division
	Table 9
	Comparison of the three general categories of e-flows estimation methodologies
	Table 10
	Examples of multi-criteria decision analysis applied in transboundary water systems
	Table 11 
	Purpose or context of transboundary water allocation mechanisms
	Table 12
	Water allocation mechanisms
	BOX 1: Use of “transboundary” in the Handbook
	BOX 2: Status of the Handbook
	BOX 3: Summary of contents of the Handbook
	BOX 4: Typology of Transboundary Water Allocation methodology
	BOX 5: “Water stress vs “water scarcity”
	BOX 6: The OECD “Health Check” for water resources allocation
	CASE STUDY 1: United States of America and Mexico transboundary water allocation on the Colorado River and Rio Grande: the 1944 Water Distribution Treaty 
	CASE STUDY 2: Spatial limitations to abstracting non-renewable groundwater from the Saq–Disi aquifer
	CASE STUDY 3: Allocation lessons from the United States’ governance of intracountry cross-border rivers: drought contingency plan on the Colorado River
	CASE STUDY 4: Developing climate-adaptable arrangements to manage floods and dry periods in the Pripyat River Basin
	CASE STUDY 5: Ecological flow and water allocation in the Samur River
	CASE STUDY 6: Springtime artificial ecological water releases in the Dniester River Basin
	CASE STUDY 7: Allocation for irrigation with monitoring and maintenance systems in the Zarumilla River Basin
	CASE STUDY 8: Vuoksi River hydropower generation and flow levels
	CASE STUDY 9: Joint management of water infrastructure in the Chu–Talas River Basin
	CASE STUDY 10: Value of investing in nature-based solutions and implementing measures where they make a difference, even across borders: flood protection in the Rhine River Basin
	CASE STUDY 11: Addressing water quality in transboundary water allocation for the Great Lakes 
	CASE STUDY 12: Identifying ecologically sustainable levels of take: an intracountry, cross-border example from the Murray–Darling River, Australia 
	CASE STUDY 13: Allocation lessons from Australia’s governance of intracountry cross-border rivers
	CASE STUDY 14: Storage infrastructure and joint monitoring for flow reallocation needs in the lower Orange–Senqu River system
	CASE STUDY 15: Determining allocation priority uses and proposal for a risk-based approach in the Incomati River Basin
	CASE STUDY 16: Identifying benefits of cooperation with a nexus approach as a broader perspective to revisit flow regulation in the Drina River Basin
	CASE STUDY 17: Cooperation on the use of water and energy resources of the Syr Darya River Basin (Central Asia) 
	CASE STUDY 18: Indigenous water allocation and cultural flows in the Murray–Darling Basin 
	CASE STUDY 19: Vuoksi River water allocation and compensation for loss due to transboundary harm
	CASE STUDY 20: Temporary cooperation arrangements bridging broader allocation disputes: the example of the Gabčíkovo–Nagymaros Project 
	CASE STUDY 21: Transboundary river basin legal regime for the Senegal River based on good neighbourliness
	CASE STUDY 22: Public participation in overseeing allocation arrangements for the Zarumilla River
	CASE STUDY 23: Southern African Development Community Revised Protocol and subsidiary instruments for developing transboundary water allocation arrangements
	CASE STUDY 24: Transboundary water allocation incorporated in the peace treaty between Israel and Jordan
	CASE STUDY 25: Developing an adaptable allocation treaty regime via a multi-phased project for Lesotho and South Africa
	CASE STUDY 26: Genevese Aquifer Agreement, 1978: capping groundwater abstraction and managing aquifer recharge
	CASE STUDY 27: Dniester River Basin: a joint body preventing and resolving disputes
	CASE STUDY 28: River basin authority charter and technical body to advise ongoing allocations for the Senegal River
	CASE STUDY 29: Important role of a joint body in transboundary water allocation in the Amu Darya River Basin
	CASE STUDY 30: Adaptive capacity of water allocation arrangements: the Portuguese–Spanish Albufeira Convention
	CASE STUDY 31: The Amu Darya River Basin: short- and long-term adaptability in water allocation
	CASE STUDY 32: Allocation of flood control and hydropower benefits through coordinated management of the Columbia River
	CASE STUDY 33: Genevese Aquifer Agreement 
	CASE STUDY 34: Agreement between Bosnia and Herzegovina and the Republic of Croatia
	CASE STUDY 35: Exchange of hydrological data in the Sava River Basin: diverse providers and users unified by a common policy and standards
	CASE STUDY 36: E-flows knowledge base and capacity-building via stakeholder engagement in the Pungwe, Buzi and Save River Basins
	CASE STUDY 37: Assessments of cumulative transboundary impacts in the Lower Mekong River Basin
	CASE STUDY 38: Public participation and consensus-building in water management for the Great Lakes Basin
	CASE STUDY 39: Jointly developed knowledge-based management of the transboundary deep thermal groundwater body in the Lower Bavarian/Upper Austrian Molasse Basin
	CASE STUDY 40: Role of a third party in negotiating the Indus Waters Treaty 
	CASE STUDY 41: The International Boundary and Water Commission’s use of Minutes for adaptable transboundary water governance: updates governing the Colorado River
	CASE STUDY 42: Regional recommendations on transboundary water allocation from Central Asia and the neighbouring States
	CASE STUDY 43: Joint management of Doosti Dam by Iran and Turkmenistan
	CASE STUDY 44: Indus Waters Treaty dispute resolution mechanisms
	CASE STUDY 45: Dispute prevention and settlement provisions in the Mekong River Agreement
	CASE STUDY 46: Mechanism for settling differences and compensation in the Finnish–Russian cooperation framework

