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Foreword: Transboundary Water Management
A Multidisciplinary Approach

For centuries, political and strategic considerations have been the major drivers
behind the delineation of boundaries across the globe. Mountains, rivers, lakes and
entire ecosystems (not to mention human settlements) have been assigned to the
jurisdiction of different states, provinces and other administrative entities with little
regard to their environmental cycles or effective management. Yet natural resources,
and freshwater in particular, know no man-made boundaries, and indeed require
internationally coordinated actions to be sustainably and effectively managed. It is
only in recent years that transboundary waters, both surface and groundwater, have
taken centre stage in international dialogue, as issues of water and food security
force policy makers to take a more holistic view. Climate and global change are
rapidly placing added pressures on the world�s water reserves and the time has come
to strengthen cooperation and build peace amongst states.

UNESCO�s mission to �contribute to the building of peace, eradication of poverty,
sustainable development and intercultural dialogue through education, the sciences,
culture, communication and information� is achieved fully through its international
water initiatives coordinated by the UNESCO International Hydrological Pro-
gramme (IHP). UNESCO-IHP, established in 1975, is the only global scientific
intergovernmental programme of the UN system devoted entirely to water
resources, emphasizing the formulation of policy-relevant strategies for their sus-
tainable management. Through its ISARM (Internationally Shared Aquifer
Resources Management) and PCCP (From Potential Conflict to Cooperation Poten-
tial) programmes, UNESCO provides Member States with high level expertise and
knowledge and assists them in the elaboration of policies for the sustainable
management of transboundary waters.

Transboundary Water Management, edited by J. Ganoulis, A. Aureli and J. Fried, is
the result of several years� of research in the field of international water resources.
The UNESCO Chair that coordinates the International Network of Water-Environ-
ment Centres for the Balkans played an important role in organizing both the
compilation of existing knowledge and the elaboration of sound policy recommen-
dations. It is with great pleasure, therefore, that I welcome the publication of
this title and commend it to Member States. A multidisciplinary approach to the
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management of shared natural resources is indeed paramount to finding solutions
to multi-faceted challenges and I trust that future water managers, policy-makers
and academics will find pleasure in reading this publication as well as benefit from
its findings.

Gretchen Kalonji
UNESCO Assistant Director-General
for Natural Sciences

VI Foreword



Contents

Foreword V
Preface XXI
List of Contributors XXV

1 Introduction and Structure of the Book 1
Jacques Ganoulis
1.1 Part I – A Global View 2
1.2 Part II – Physical, Environmental and Technical Approaches 2
1.3 Part III – Legal, Socio-Economic and Institutional Approaches 3
1.4 Part IV – Bridging the Gaps 4

Part One A Global View 7

2 Transboundary Water Resources Management: Needs
for a Coordinated Multidisciplinary Approach 9
Jacques Ganoulis and Jean Fried
2.1 Introduction 9
2.2 Assessment and Management of Transboundary Waters 14

2.2.1 Hydrological and Hydrogeological Approaches 14
2.2.2 Environmental Issues 16
2.2.3 Legal Aspects 16
2.2.4 Socio-economic Issues 17
2.2.5 Institutional Considerations 18

2.3 The Integrated Water Resources Management (IWRM) Process 19
2.4 Capacity Building and Human Potential: The Role of Education 20
2.5 Conclusions 23

References 24

3 Global Challenges and the European Paradigm 27
3.1 Towards Integrated Management of Transboundary River

Basins over the World 27
Jean-François Donzier
3.1.1 Introduction: Towards a Worldwide Water Crisis? 27

VII



3.1.2 Water has no Boundary 28
3.1.3 Transboundary Cooperation should be Strengthened 29
3.1.4 Basin Management is Essential Everywhere in the World 31
3.1.5 The European Union is a Pioneer 33
3.1.6 Implementing Integrated Transboundary Water Resources

Management Requires Political Will and Long-Term
Commitments 33

Further Reading 34
3.2 Antarctic Subglacial Lakes and Waters: The Challenge

to Protect a Hidden Resource 35
Lilian Del Castillo-Laborde
3.2.1 Introduction 35
3.2.2 Antarctic Environmental Regime 35
3.2.3 Subglacial Lakes and Waters 36
3.2.4 The Vostok Subglacial Lake 36
3.2.5 Conclusion 38
References 38
Further Reading 38

3.3 Progressive Development of International Groundwater
Law: Awareness and Cooperation 39
Raya Marina Stephan
3.3.1 Introduction 39
3.3.2 Development, Evolution and Cooperation at the Global Level 40

3.3.2.1 The Process at the UN ILC 40
3.3.2.2 Cooperation of Two UN Bodies: The UN ILC

and UNESCO-IHP 41
3.3.3 Cooperation and Awareness 42

3.3.3.1 Existing Legal Frameworks 42
3.3.3.2 Legal Component in Projects 44

3.3.4 Conclusion 44
References 45

3.4 The Role of Key International Water Treaties in the
Implementation of the Convention on Biological Diversity 45
Sabine Brels, David Coates and Flavia Rocha Loures
3.4.1 Introduction 45
3.4.2 Water Conventions and the Protection and Sustainable

Use of Aquatic Biodiversity 46
3.4.3 Conclusions 51
References 51
Further Reading 52

3.5 The European Union Water Framework Directive, a Driving Force
for Shared Water Resources Management 52
Elpida Kolokytha
3.5.1 Introduction 52
3.5.2 The EU WFD 53

VIII Contents



3.5.3 Shared Water Management According to the EU WFD 54
3.5.4 WFD: A Driving Force for Cooperation 54
3.5.5 International Cooperation – Transboundary Cooperation 56
3.5.6 Improvement of the Nestos/Mesta GR-BUL Shared

Basin Agreement 58
3.5.7 Conclusions 59
References 59
Further Reading 60

3.6 Transfer of Integrated Water Resources Management Principles
to Non-European Union Transboundary River Basins 61
Katharina Kober, Guido Vaes, Natacha Jacquin, Jacques Ganoulis,
Francesca Antonelli, Kamal Karaa, Samir Rhaouti and Pierre Strosser
3.6.1 Litani River Basin within Lebanon 61
3.6.2 Objectives of the Working Group on IWRM Knowledge

Transfer 61
3.6.3 Description of Results 62

3.6.3.1 Review of Recent EUWI/WFD Joint Process Activities
and Related Practices 62

3.6.3.2 Detailed Description of Pilot River Basin Organizations
and Identification of Weaknesses 62

3.6.3.3 Matching WFD RTD Solutions to the River
Basins� Needs 63

3.6.3.4 Development of Recommendations 64
3.6.4 Conclusions 66
References 66

3.7 Implementation of the Water Framework Directive
Concepts at the Frontiers of Europe for Transboundary
Water Resources Management 67
Didier Pennequin and Hubert Machard de Gramont
3.7.1 The EU Water Framework Directive 67
3.7.2 The EU Water Framework Directive and Transboundary

Water Resources 68
3.7.3 Applying the WFD Concept at the Frontiers of Europe

for a Transboundary Lake and Underlying Aquifer System 69
3.7.4 Discussion and Conclusion 73
References 74
Further Reading 75

3.8 Implementation of the European Union Water Framework
Directive in Non-EU Countries: Serbia in the Danube
River Basin 75
Dragana Ninković, Marina Babić Mladenović, Miodrag Milovanović,
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Preface

This book uses the term �transboundary waters�, as in Transboundary Waters
Resources Management (TWRM), to mean waters crossing the borders of different
riparian countries, which therefore are by definition countries sharing common
surface and/or groundwater resources. The term is synonymous with
�internationally shared waters� and is in accordance with the terminology used by
UNESCO in its international hydrological initiatives, such as the UNESCO/ISARM
(Internationally Shared-Transboundary-Aquifer Resources Management) and the
UNESCO/PC-CP (Potential Conflict-Cooperation Potential) programmes. It is con-
sidered to be a better choice than other similar expressions such as �international
waters�, �multinational waters� or �regional waters�, and avoids misunderstandings
due to political sensitivities over national sovereignty in regions located near the
borders.

�Boundaries� may also exist with different connotations between administrative
regions or between cultural or ethnic entities located within the same country. In
these cases both surface waters (rivers and lakes) and groundwaters (aquifers) may
involve different administrations or various communities and their shared manage-
ment should aim to resolve issues of potential regional or local conflicts in terms of
water needs, water quality, environmental preservation or differences in legislation
and economic issues. When the boundary is international and waters cross the
borders of different riparian countries, then TWRM faces the major challenge of
potential political conflicts and even war. The main issue in this case is how to
convert these potential conflicts into collaborative actions. Such global TWRM
challenges and general tools with which they may be addressed are explained in
Part I: A Global View.

The book aims to serve as a practical guide for enhancing models of collaborative
activities between riparian countries. In this context �collaboration� means the active
involvement of partners and institutions from both sides of the border, which
includes exchange of information, interaction and dialogue between partners, in
order to reach common decisions and find unified solutions to TWRM problems. In
this sense, �collaboration� is considered to be a more advanced stage of �cooperation�
or �coordination�. The first step in cooperation can be achieved by a simple exchange
of information with no further interaction between partners; this may be called
�passive cooperation�. A more advanced second step is engaging in dialogue and
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developing a consultation process; this may be called �coordinated cooperation� and
is a prerequisite condition for the third step, which is �active collaboration�. Only
with active and effective collaboration can sustainable governance of transboundary
water resources be achieved.
Since there is no single universal model for a collaborative approach to TWRM,

this book presents an analysis of various effective models illustrated by case studies
from around the world. Even though case studies are particular and not easily
transferred to different situations, they are very helpful in showing relationships
between different more or less independent variables, such as physical, hydrologic,
hydrogeological, ecological, socio-economic conditions, institutional structures, sta-
keholders participation, legal agreements and political willingness. Themain depen-
dent variable that emerges from this process is the need for active collaboration and
effective governance in TWRM.
Models of collaborative actions in TWRM depend on the approach used, for

example, whether the model is developed by a particular scientific discipline, by a
professional community or by different kinds of scientists.
For engineers, hydrologists, hydrogeologists or environmental professionals

emphasis is placed on modelling the physical and ecological transboundary
hydro-systems in terms of (i) delineating their natural borders (hydrologic basins
for transboundary rivers and lakes or hydrogeological boundaries for groundwater
aquifers), (ii) analysing relationships between physical and ecological variables such
as precipitation, river flow, pollutant inputs, lake water quality, biodiversity or
groundwater recharge and (iii) suggesting structural or non-structural measures
in order to obtain solutions and improve TWRM. These models, conceptual or
mathematical, are more or less accurate subject to data availability and precision and
various assumptions and simplifications in modelling. They are useful for under-
standing how the physical and ecological transboundary systems behave under
natural and anthropogenic inputs in terms of water quantity and environmental
impacts. These kinds of models for transboundary aquifers, lakes and rivers are
presented in Part II: Physical, Environmental and Technical Approaches.
For lawyers and social scientists (geographers, economists, sociologists) emphasis

is placed on human factors, which can be very complex and difficult to analyse or
predict, such as institutional cooperation, stakeholder participation and negotiation
strategies. For lawyers the emphasis is on regulating provisions and duties of
riparian countries in terms of access, utilization, protection, preservation and
management of transboundary waters. The codification of such legal rules is very
useful to the international community, even though this process may be somewhat
general and unable to cover all specific cases. The main challenge is whether
different national administrations will agree to implement international rules at
the national level and at the same time coordinate their activities with riparian
countries through bilateral or regional collaborative agreements. This challengemay
be faced by raising public and stakeholders� awareness in participatory processes
involving national institutions, academic partners and international organizations.
All these approaches are presented in Part III: Legal, Socio-Economic and Institutional
Approaches.
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In the real world all the above issues and approaches coexist and are interrelated.
To achieve effective TWRM these models, whether descriptive or prescriptive,
should merge. In Chapter 8 of Part IV: Bridging the Gaps, two main strategies for
achieving such integration are presented: (i) through effective capacity building and
training in TWRM and (ii) by analysing a general framework of conflict resolution,
based on how riparian countries may share benefits and risks. Both these strategies
are supported by UNESCO�s ISARM and PC-CP programmes.

The main contents of the book are based on updated papers first presented at the
�IV International Symposium on Transboundary Water Management�, Thessaloniki,
Greece, October 2008. Recommendations of this Conference on how to bridge
the gaps are summarized in the �Thessaloniki Statement�, which is reported in
Chapter 9 of Part IV.

I am very grateful to all authors and contributors to this book for their excellent
collaboration during and after the conference. Personally and on behalf of my co-
editors, Alice Aureli and Jean Fried, I would like to thank Dr. Frank Weinreich,
manager ofWiley-VCHWater & Environmental books programme, for giving us the
opportunity to publish this book, and to Lesley Belfit, Project Editor at Wiley-VCH,
for her help with the publication process. My appreciation and special thanks go to
Katie Quartano at the UNESCO Chair, Aristotle University of Thessaloniki, for her
professional contribution to the reviewing and proofreading processes.

Thessaloniki, Greece Jacques Ganoulis
January 2011

Preface XXIII





List of Contributors

XXV

Thomas K. Alexandridis
Aristotle University of Thessaloniki
School of Agriculture
Laboratory of Applied Soil Science
Thessaloniki
Greece

Manolia Andredaki
Democritus University of Thrace
Department of Civil Engineering
Vas. Sofias 12
67100 Xanthi
Greece

Francesca Antonelli
World Wildlife Fund
European Policy Office
Via PO, 25/C
00198 Rome
Italy

Bo Appelgren
UNESCO International Hydrological
Programme
N. Colesanti 13
01023 Bolsena
Italy

and

UNESCO International Hydrological
Programme
1 rue Miollis
75732 Paris
France

Majed Atwi Saab
University of Zaragoza
Faculty of Economics and Business
Administration
Department of Economic Analysis
Gran Vía 2
50005 Zaragoza
Spain

Marina Babić Mladenović
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