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ability for a wide range of users, aquatic ecosystem health, and global issues relating to
climate change, water security, water trading and water ethics. There is an urgent need for
practitioners to have a sound understanding of the key issues and policy settings under-
pinning water management. However, there is a dearth of relevant, up-to-date texts that
adopt a comprehensive and interdisciplinary focus and which explore both the scientific
and hydrological aspects of water, together with the social, institutional, ethical and legal
dimensions of water management.

This book will address these needs. It provides the most comprehensive reference ever
published on water resource issues. It brings together multiple disciplines to understand
and help resolve problems of water quality and scarcity. Its many and varied case studies
offer local and global perspectivers on sustainable water management, and the ‘founda-
tion’ chapters will be greatly valued by students, researchers and professionals involved in
water resources, hydrology, governance and public policy, law, economics, geography and
environmental studies.

R. QUENTIN GRAFTON is Professor of Economics at the Crawford School of Economics
and Government at the Australian National University. He is holder of the UNESCO Chair
in Water Economics and Transboundary Water Governance, Director of the Centre for
Water Economics, Environment and Policy (CWEEP). Chief Editor of the Global Water
Forum and Co-Chair of the ANU Water Initiative — a transdisciplinary research and educa-
tion initiative in water resource management. Professor Grafton has over 20 years experi-
ence in the fields of agriculture, the environment, natural resources and economics. He
is the author or editor of 10 books, more than 80 articles in some of the world’s leading
journals, and numerous chapters in books.

KAREN HussSEY is a Research Fellow at the Crawford School of Economics and
Government at the Australian National University, and the ANU Vice Chancellor’s
Representative in Europe (Brussels). She has published widely in environmental polit-
ics and economics, water policy and management and global environment governance.
Dr Hussey is Chair of the COST-funded international research initiative ‘Accounting for,
and managing, the links between energy and water for a sustainable future’ and is Co-Chair
of the ANU Water Initiative.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

WATER RESOURCES PLANNING
AND MANAGEMENT

Edited by

R. QUENTIN GRAFTON

The Australian National University, Canberra

KAREN HUSSEY

The Australian National University, Canberra

BB CAMBRIDGE

% UNIVERSITY PRESS

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

CAMBRIDGE UNIVERSITY PRESS
Cambridge, New York, Melbourne, Madrid, Cape Town,
Singapore, Sao Paulo, Delhi, Tokyo, Mexico City

Cambridge University Press
The Edinburgh Building, Cambridge CB2 8RU, UK

Published in the United States of America by Cambridge University Press, New York

www.cambridge.org
Information on this title: www.cambridge.org/9780521762588

© R. Quentin Grafton and Karen Hussey 2011

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2011
Printed in the United Kingdom at the University Press, Cambridge
A catalogue record for this publication is available from the British Library

Library of Congress Cataloguing in Publication data
Water Resources Planning and Management / [edited by] R. Quentin Grafton,
Karen Hussey.
p. cm.
Includes bibliographical references and index.
ISBN 978-0-521-76258-8
1. Water resources development. 2. Watershed management. 3. Water-supply. 1. Grafton,
R. Quentin, 1962- editor of compilation. II. Hussey, Karen, editor of compilation.
TC409.W369155 2011
363.6"1-dc22 2010042730

ISBN 978-0-521-76258-8 Hardback

Cambridge University Press has no responsibility for the persistence or
accuracy of URLs for external or third-party internet websites referred to in
this publication, and does not guarantee that any content on such websites is,
or will remain, accurate or appropriate.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

Contents

List of contributors
Foreword
Preface

Acknowledgements

Introduction

PartI Understanding ‘water’

1

Climate change and the global water cycle
RICHARD LAWFORD

Understanding global hydrology
BRIAN L. FINLAYSON, MURRAY C. PEEL AND THOMAS A. MCMAHON

Groundwater and surface water connectivity
RORY NATHAN AND RICHARD EVANS

Understanding the basics of water quality
JENNY DAY AND HELEN DALLAS

Inland water ecosystems
JACKIE KING AND CATE BROWN

Water, biodiversity and ecosystems: reducing our impact
CAROLINE A. SULLIVAN AND JAY O’KEEFFE

Global food production in a water-constrained world: exploring ‘green’
and ‘blue’ challenges and solutions
JOHAN ROCKSTROM, LOUISE KARLBERG AND MALIN FALKENMARK

Part I Water resources planning and management

8

Water law and the search for sustainability: a comparative analysis
WILLIAM L. ANDREEN

iX
XV
XVvii
Xix
XX

23
46
68
90

117

131

153
155

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

vi Contents

9 Tackling the global water crisis: unlocking international law as fundamental
to the peaceful management of the world’s shared transboundary waters —
introducing the H,O paradigm 175
PATRICIA WOUTERS AND DINARA ZIGANSHINA

10 Risk and uncertainty in water resources planning and management:
a basic introduction 230
DANIEL P. LOUCKS

11 Collaboration and stakeholder engagement 251
JEFF LOUX
12 Capacity building and knowledge sharing 274

KEES LEENDERTSE AND PAUL TAYLOR

13 Adaptive and integrated management of water resources 292
CLAUDIA PAHL-WOSTL, PAUL JEFFREY AND JAN SENDZIMIR

14 Gender and integrated water resource management 311
FRANCES CLEAVER AND ROSE NYATSAMBO

15 Environmental flows: achieving ecological outcomes in variable
environments 331
RICHARD NORRIS AND SUSAN NICHOLS

Part II Water resources planning and management: case studies 351
III.1 Water and waste water treatment 353
16 Overcoming water scarcity in Perth, Western Australia 355

GEOFFREY J. SYME AND BLAIR E. NANCARROW

17 Cities, agriculture and environment — sharing water in and around
Hyderabad, South India 367
DANIEL VAN ROOIJEN, ALEXANDRA EVANS, JEAN-PHILIPPE
VENOT AND PAY DRECHSEL

18 Pricing urban water services: the case of France 380
CELINE NAUGES AND ALBAN THOMAS

19 Collaborative flood and drought risk management in the Upper Iskar
Basin, Bulgaria 395
KATHERINE A. DANIELL, IRINA S. RIBAROVA AND NILS FERRAND

III.2 Agricultural water use 421

20 The role of research and development in drought adaptation on the
Colorado River Basin 423
CARLY JERLA, KIYOMI MORINO, ROSALIND BARK AND TERRY FULP

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

Contents

21 Climate change in the Murray—Darling Basin: implications for water
use and environmental consequences
WILLIAM J. YOUNG AND FRANCIS H. S. CHIEW

IIL.3 Urban water supply and management

22 The urban water challenge in Australian cities
PATRICK TROY

23 Water sensitive urban design
TONY H. F. WONG AND REBEKAH R. BROWN

24 Water security for Adelaide, South Australia
PETER DILLON

III.4 Aquatic ecosystems

25 Groundwater contamination in Bangladesh
KAZI MATIN AHMED

III.S Industrial and mining water use

26 Water issues in Canada’s tar sands
KEVIN P. TIMONEY

27 Science, governance and environmental impacts of mines in developing
countries: lessons from Ok Tedi in Papua New Guinea
IAN C. CAMPBELL

III.6 Rural and remote communities

28 Aboriginal access to water in Australia: opportunities and constraints
SUE JACKSON

29 Providing for social equity in water markets: the case for an Indigenous
reserve in northern Australia
WILLIAM NIKOLAKIS

III.7 Water infrastructure design and operation

30 Flood hazard, floodplain policy and flood management
HOWARD S. WHEATER

III.8 Managing water across borders

31 Decision-making in the Murray—Darling Basin
DANIEL CONNELL

32 Challenges to water cooperation in the lower Jordan River Basin
ANNIKA KRAMER

vii

439

461
463

483

505

527
529

561
563

583

599

601

629

647
649

671
673

686

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

viii Contents

33 Adaptation and change in Yellow River management 705
MARK GIORDANO AND DAVID PIETZ

34 Managing international river basins: successes and failures of the
Mekong River Commission 724
IAN C. CAMPBELL

III.9 Market mechanisms in water management 741

35 Inter-sector water trading as a climate change adaptation strategy 743
BONNIE G. COLBY AND ROSALIND H. BARK

Contributors 755
Index 767

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

Contributors

Professor R. Quentin Grafton
Crawford School of Economics and Government (Bldg #132), The Australian National
University, Canberra, ACT 0200, Australia

Dr Karen Hussey

Vice Chancellor’s Representative in Europe and Postdoctoral Fellow, The Australian
National University. Based at: Institut d’études européennes, Université Libre de
Bruxelles, Avenue F.D. Roosevelt, 39, Bruxelles 1050, Belgium

Professor Kazi Matin Ahmed
Department of Geology, University of Dhaka, Curzon Hall Campus, Dhaka 1000, Bangladesh

Professor William L. Andreen
Edgar L. Clarkson Professor of Law, University of Alabama School of Law, Box 870382,
Tuscaloosa, AL 35487, USA

Dr Rosalind Bark
AREC, Rm 319D, Chavez Building, University of Arizona. P.O. Box 210023, Tucson, AZ
85721-0023, USA

Dr Cate Brown
Freshwater Ecologist, Southern Waters Ecological Research and Consulting, PO Box
12414, Mill Street, Cape Town, 7705, South Africa

Associate Professor Rebekah Brown
Centre for Water Sensitive Cities and School of Geography and Environmental Science,
Monash University, Melbourne, VIC 3800, Australia

Dr Ian C. Campbell

Principal Scientist, River Health, GHD, 180 Lonsdale Street, Melbourne 3000, Australia
and Adjunct Research Associate, School of Biological Sciences, Monash University

ix

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

X List of contributors

Dr Francis Chiew
CSIRO Land and Water, GPO Box 1666, Canberra, ACT 2601, Australia

Dr Frances Cleaver
Reader, Department of Development Studies, School of Social and International Studies,
University of Bradford BD7 IDP, UK

Professor Bonnie Colby

Departments of Resource Economics, Geography, and Hydrology and Water Resources,
University of Arizona. 1110 E. James Rogers Way, Chavez Bldg, Tucson Arizona,
85721, USA

Dr Daniel Connell
Crawford School of Economics and Government (Bldg #132), The Australian National
University, Canberra, ACT 0200, Australia

Dr Helen Dallas
Freshwater Research Unit, Zoology Dept, University of Cape Town, 7707 Rhodes Gift,
Cape Town, Western Province, South Africa

Dr Katherine A. Daniell
Centre for Policy Innovation, The Australian National University, Canberra ACT 0200,
Australia

Professor Jenny Day
Freshwater Research Unit, Zoology Dept, University of Cape Town, 7707 Rhodes Gift,
Cape Town, Western Province, South Africa

Dr Peter J Dillon
CSIRO Land and Water, Private Mail Bag 2, Glen Osmond, SA 5064, Australia

Dr Pay Drechsel
Theme Leader — Water Quality, Health and Enviroment International Water Management
Institute, 127, Sunil Mawatha, Pelawatte, Battaramulla, 10120, Colombo, Sri Lanka

Dr Richard Evans
Sinclair Knight Merz, PO Box 2500, Malvern, Victoria, Australia 3144

Alexandra Evans
Researcher, International Water Management Institute, IWMI, P.O. Box 2075, Colombo,
Sri Lanka

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

List of contributors xi

Professor Malin Falkenmark

Stockholm Resilience Centre, Kriftriket 2B, SE-106 91 Stockholm, Sweden or
Stockholm International Water Institute (SIWI), Drottninggatan 33, SE-111 51
Stockholm, Sweden

Dr Nils Ferrand
Cemagref UMR G-EAU, 361 rue JF Breton, BP 5095, 34196 Montpellier Cedex 5, France

Dr Brian L. Finlayson
Department of Resource Management and Geography, the University of Melbourne,
Victoria 3010, Australia

Dr Terry Fulp
Bureau of Reclamation, P.O. Box 61470, Boulder city, Nevada 89006, USA

Dr Mark Giordano
Director of Water and Society Research, International Water Management Institute, 127,
Sunil Mawatha, Pelawatte, Battaramulla 10120, Sri Lanka

Dr Sue Jackson
Senior Research Scientist, CSIRO Sustainable Ecosystems, Tropical Ecosystems
Research Centre, PMB 44 Winnellie, NT, 0822, Australia

Professor Paul Jeffrey
Centre for Water Sciences, Cranfield University, Cranfield, Bedfordshire
MK43 0AL, UK

Dr Carly Jerla
CADSWES, University of Colorado at Boulder, 421 UCB, Boulder, CO 80309-0421, USA

Professor Louise Karlberg
Stockholm Environment Institute, Kriftriket 2B, SE-106 91 Stockholm, Sweden or
Stockholm Resilience Centre, Kriftriket 2B, SE-106 91 Stockholm, Sweden

Dr Jackie King
Research Associate, University of Cape Town, Southern Waters Ecological Research &
Consulting, PO Box 12414, Mill Street, Cape Town, 7705, South Africa

Annika Kramer
Senior Project Manager, Adelphi Research gGmbH; Caspar-Theyss-Str. 14a; 14193
Berlin, Germany

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

xii List of contributors

Richard Lawford
University of Maryland, Baltimore County, Hydrological and Biospheric Sciences,
Building 33 NASA GSFC, Code 614.3, Greenbelt, MD 20771 USA

Kees Leendertse

(MA)Cap-Net/UNDP International Network for Capacity Building in Integrated Water
Resources Management. Marumati Building, 491, 18th Avenue, Rietfontein, Pretoria
0084, South Africa

Professor Daniel P. Loucks
Hollister Hall, Cornell University, Ithaca, NY 14853, USA

Dr Jeff Loux
Director of Land Use and Natural Resources, U.C. Davis Extension, 1333 Research Park
Drive, Suite 267, Davis, California 95618, USA

Professor Thomas A. McMahon
Department of Civil and Environmental Engineering, The University of Melbourne,
Victoria 3010, Australia

Dr Kiyomi Morino
LTRR, West Stadium Bldg 58, Tucson, AZ 85721, USA

Dr William Nikolakis
Postdoctoral Fellow, Crawford School of Economics and Government, Australian
National University, Bldg #132, ANU, Canberra, ACT 0200, Australia

Dr Blair E. Nancarrow
CSIRO Land and Water, Private Bag 5, Wembley, WA 6913, Australia

Dr Rory Nathan
Sinclair Knight Merz, PO Box 2500, Malvern, Victoria, Australia 3144

Dr Céline Nauges
INRA-LERNA, Toulouse School of Economics, Manufacture des Tabacs, 21 Allée de
Brienne, 31000 Toulouse, France

Dr Susan Nichols
Research Fellow, Institute for Applied Ecology, University of Canberra, Canberra, ACT
2601, Australia

Professor Richard Norris
Institute for Applied Ecology, University of Canberra, Canberra, ACT 2601, Australia

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

List of contributors xiii

Rose Nyatsambo

Research Officer, Department of Development Studies, School of Oriental and African
Studies, University of London, Thornhaugh Street, Russell Square, London, WC1H 0XG,
United Kingdom

Professor Jay O’Keeffe
Professor of Wetland Ecosystems, UNESCO-IHE, PO Box 3015, 2601 DA Dellft,
The Netherlands

Professor Claudia Pahl-Wostl
Institute of Environmental Systems Research, University of Osnabriick, Germany

Murray C. Peel
Department of Civil and Environmental Engineering, The University of Melbourne,
Victoria 3010, Australia

Professor David Pietz
Associate Professor of History, Wilson-Short Hall 320, Department of History, PO Box
644030, Washington State University, Pullman, WA 99164-4030, USA

Associate Professor Irina Ribarova
University of Architecture, Civil Engineering and Geodezy, 1 Chr. Smirnensky blvd, 1046
Sofia, Bulgaria

Professor Johan Rockstrom
Stockholm Environment Institute, Kriftriket 2B, SE-106 91 Stockholm, Sweden or
Stockholm Resilience Centre, Kriftriket 2B, SE-106 91 Stockholm, Sweden

Dr Daniel J. van Rooijen
Department of Civil and Building Engineering, Loughborough University,
United Kingdom

Dr Jan Sendzimir
International Institute for Applied Systems Analysis, Schlossplatz 1A-2361 Laxenburg,
Austria

Dr Caroline A. Sullivan
Associate Professsor of Environmental Economics and Policy, School of Environmental
Science and Management, Southern Cross University, NSW 2480, Australia

Professor Geoffrey J. Syme
Centre for Planning, Faculty of Business and Law, Edith Cowan University, 270
Joondalup Dve, Joondalup, WA 6027, Australia

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

xiv List of contributors

Dr Paul Taylor

Cap-Net/UNDP International Network for Capacity Building in Integrated Water
Resources Management. Marumati Building, 491, 18th Avenue, Rietfontein, Pretoria
0084, South Africa

Dr Alban Thomas
INRA-LERNA, Toulouse School of Economics, Manufacture des Tabacs, 21 Allée de
Brienne, 31000 Toulouse, France

Dr Kevin Timoney
Treeline Ecological Research, 21551 Twp Rd 520, Sherwood Park, Alberta TSE 1E3
Canada

Dr Patrick Troy AO

Emeritus Professor and Visiting Fellow, Fenner School of Environment and Society,
Building 43, WK Hancock Building, The Australian National University, ACT 0200
Australia

Dr Jean-Philippe Venot
Researcher, International Water Management Institute, IWMI Africa Office, PMB CT
112, Cantonments, AcCRA, Ghana

Professor Howard S. Wheater
Canada Excellence Research Chain, University of Saskatchewan, National Hydrology
Research Centre, II Innovation Boulevard, Saskatoon SK S7TN BHS, Canada

Professor Tony Wong
Director and Chief Executive, Centre for Water Sensitive Cities, Monash Sustainable
Institute, Building 74, Monash University, Melbourne, VIC 3800, Australia

Professor Patricia Wouters
Dundee UNESCO Centre for Water Law, Policy, Peters Building, University of Dundee,
DDI 4HN, UK

Dr William Young
CSIRO Land and Water, GPO Box 1666, Canberra, ACT 2601, Australia

Dinara Ziganshina
PhD Research Scholar, UNESCO Centre for Water Law, Policy, Peters Building,
University of Dundee, DD1 4HN, UK

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

Foreword

Water Resources Planning and Management provides a unique insight into the problems
our planet faces in terms of water quantity and quality, and what to do about it. It is the only
book that adopts both a comprehensive and interdisciplinary focus to combine scientific
and hydrological understanding with the social, institutional, ethical and legal dimensions
of water management. Its contributions from some of the world’s leading water experts,
across many disciplines and with varied case studies from 19 different countries, makes it
the ideal source of information for students, scholars and water practitioners.

Business as usual in terms of water management in many parts of the world cannot con-
tinue. This book provides an essential guide to change. It offers: (1) foundation chapters
to understanding water (such as the water cycle, surface and groundwater interactions,
and water ecosystems); (2) contributions on water planning and management (such as
managing water trade offs, adaptive management of water, and managing environmental
flows); and (3) chapters on the challenges and experiences of water management (such
as Tar Sands of Alberta and Indigenous access to water in Australia). Whether you are
concerned about groundwater contamination from arsenic in Bangladesh that has affected
millions of people, want to understand Hydrology 101, or how to cope with the challenges
of water scarcity in cities, this book has it all.

Simply put, Water Resources Planning and Management is a must read book for all who
wish to make a difference in how to plan and manage our scarce water resources.

Until, and unless, the insights from this book are widely adopted, we risk further degrad-
ation to the most precious of all our natural resources.

The Earl of Selborne KBE FRS

Chairman
The Foundation for Science and Technology
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Preface

The importance of water cannot be overstated: it is essential for all life on Earth. So while
the world is preoccupied by the threat of climate change, all those involved in the debate
understand that when we talk about climate change the subtext is, how will water be
managed? When we discuss the need to ‘adapt’ to climate change, we are, in one aspect,
addressing the need to deal with either more, or less, water. At the same time, anyone who
has been involved in water resource management will tell you that we have been ‘adapt-
ing’ to our climate ever since the Bronze Age, when humans decided to settle down and
establish organised agriculture. Some 4000 years and 7 billion people later, and with all our
clever water infrastructure and technology, we are still trying to get it right.

A simple but true fact illustrates the point: before the 1990s, water resources plan-
ning and management was the domain of engineers and hydrologists; after that time, the
emphasis shifted to ‘least cost’ solutions. And yet, at our home university (as elsewhere),
we now recognise that solutions which will deliver positive outcomes to society, the envir-
onment and the economy, must also engage a spectrum of hydrologists, engineers, and
economists; moreover, they must also engage sociologists, ecologists, lawyers, political
scientists, environmental historians, anthropologists, geographers and others.

Our ‘holistic’ epiphany coincided with the visit to Canberra by Lord (John) Selborne. In
early 2008, both of us (RQG and KH) had the good fortune to be seated next to him at an
official dinner, and we three lamented the lack of a truly interdisciplinary, contemporary
text for policy-makers, planners and researchers. We all were seeking a book that com-
bined the scientific and hydrological aspects of water as a resource, with the social, insti-
tutional, economic, ethical, and legal dimensions of water management. The idea for this
book was born. Together we formed an advisory committee, under John’s Chairmanship,
and in 2008-09 the book started to take shape.

Our goal was that this book would be the first of its kind to bridge the many areas of
water management and planning; it would set out innovative ideas, detailed case studies,
and governance frameworks. We would have liked to have included more but, in the end,
time and the size of the book prevented us from covering everything from everywhere.

The book offers a global perspective on problems in water management; it gives an
extensive coverage of water quality and water quantity issues, institutional and governance
arrangements for management and planning, Indigenous water use, engineering solutions

xXvii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9780521762588

Cambridge University Press

978-0-521-76258-8 - Water Resources Planning and Management
Edited by R. Quentin Grafton and Karen Hussey

Frontmatter

More information

xviii Preface

and their feasibility, the geo-politics of water security, and the implications of embedded
water in the related areas of energy, health and biodiversity conservation and other issues.
We believe this volume, combining the insights and research of so many talented people,
provides an important step towards a global vision of integrated water resources, planning,
and management. The world will need this guidance today and in the years to come.

R. Quentin Grafton and Karen Hussey
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Introduction

There is a pressing global problem of increasing freshwater scarcity. Lack of water has led
to the threat of water rationing in one of the wealthiest regions in the world, California. In
one of the world’s poorest countries, Yemen, a rapidly growing population and overuse of
water for irrigation may mean that its capital, Sana’a, will literally run out of water in the
coming decade unless there is a change in how its water is managed.

The other side to the problem is diminishing water quality, and the quality of water that
is available to billions of people is dire. The Food and Agriculture Organization of the
United Nations estimates that about 3800 children die every day — almost exclusively in
poor countries — as a direct result of unsafe drinking water and lack of sanitation.

Without shift in how water is used and governed, scarcity and quality problems will be
made much worse with the twin challenges of a growing world population and climate
change; both these factors are expected to increase the frequency and severity of droughts
in mid latitudes.

As per capita water volumes decrease, water conflicts will be exacerbated. In response
to water scarcity, diversions of water from one area or catchment to another are likely
to increase. Unfortunately, there are few places left in the world where additional water
can be tapped without imposing substantial costs on existing users or on the environment.
Moreover, in agricultural terms, a growing world population will place a greater strain
on water resources to grow the food to sustain upwards of 2 billion more people. Since
agriculture uses some 70% of total freshwater withdrawals, this will place an even greater
challenge on food security.

Against this sobering background, Water Resources Planning and Management pro-
vides an ambitious guide to both understand and help overcome our water challenges. No
one discipline or single set of experiences can provide the insights necessary to solve the
world’s water problems, so this book brings together different perspectives on water from a
range of disciplines and with many detailed case studies. The message is that to truly tackle
the challenges we have to go beyond the proximate causes (overuse and misuse of water)
and understand the drivers and levers that can be brought to bear to effect change. We must
understand the immensity of the water cycle and the interconnectedness of ecosystems so
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that our management practices work with, and not against, nature. We must learn the causes
of our failures and of our successes. In summary, we must see not only the ‘big picture’
but also grasp the causal loops and the day-to-day practicalities of implementing effective
changes.

Collectively, the 35 chapters in this book offer the seeds of knowledge needed to under-
stand the problems we face, how we might resolve these difficulties, and who should be
part of the solution. The book is structured so that we begin with fundamentals of the key
physical processes, proceed to the practicalities of water resource planning and manage-
ment, and then document the many ways to implement better water practice — be it prob-
lems of water quality in groundwater or water scarcity in cities.

There are many insights and recommendations in the book, but some recur many times.
In particular, a constant theme is the need for policy-making to be supported by robust sup-
port systems, not only in terms of data and modelling but also through the involvement of
key stakeholders, including the general public, in planning processes. Almost all successful
water planning outcomes can be traced to a collaborative, inclusive engagement process. A
second theme that emerges is the need for capacity building ‘on the ground’: water man-
agers, regional planners, and local and regional governments all need sufficient knowledge
of water — in all its facets — to be able to adequately address their regions’ water needs. This
in turn raises the importance of research, development, and education in water planning
and management; the next generation of water professionals should be trained holistically,
with a strong sense of water’s role as the lifeblood of our earth, preserver of the social fab-
ric, and driver of national economies. Finally, a third theme is the need to establish strong,
dedicated institutional arrangements for overseeing and managing water resources cen-
trally, particularly in the case of sustaining groundwater quality and quantity. This latter
point runs contrary to much of the literature, which largely focuses on the need to manage
at catchment or river-basin level alone; in fact, it would seem that a combined bottom-up
(implementation and stakeholder engagement) and top-down (regulation, standards, inte-
grated policy) approach is optimal.

The underlying goal of the book is to be transformational: to promote better water plan-
ning, practices and management — in brief, better water governance — to improve water
availability and quality for our ecosystems and ourselves. There are many ways this might
be achieved but, ultimately, our decisions need to be guided by best practice, the latest
research and development, and a commitment to obtaining the optimal outcome for soci-
ety, the economy, and the environment. By changing what we can change, and improving
water governance, we can shift from ‘trying not to make things worse’ to making the world
a better place and one we can be proud of.

R. Quentin Grafton and Karen Hussey
The ANU Water Initiative
The Australian National University
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