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Foreword by WMO

The Fifth Assessment Report (2013) by the Intergovernmental Panel on Climate
Change (IPCC), adopted by 110 governments, provides conclusive new scientific
evidence that human activities are causing unprecedented changes in the Earth’s
climate. The report confirms that it is extremely likely (95-100 % probability) that
most of the warming since 1950 has been due to human influence.

The new report further states that greenhouse gas emissions at or above current
rates would induce changes in the oceans, ice caps, glaciers, the biosphere and other
components of the climate system. Some of these changes would very likely be
unprecedented over decades to thousands of years. Limiting climate change would
require substantial and sustained reductions in emissions of carbon dioxide (CO2)
and other greenhouse gases.

In a changing climate, our valuable water resources will be one of those areas
most impacted. For example, there is very high confidence that glaciers have
continued to shrink and lose mass worldwide, with very few exceptions. By 2100,
global glacial volume could, under one scenario, decline further by as much as
35-85 %. Meanwhile, the extent of Northern Hemisphere snow cover has decreased
since the mid-twentieth century, especially in spring, and this decline, too, will
continue.

It is likely that human influences have affected the global water cycle and its
patterns since 1960. For example, in recent decades, precipitation has increased in
the mid-latitude land areas of the Northern Hemisphere.

The UN-wide Global Framework on Climate Services (GFCS) led by the World
Meteorological Organization (WMO), with a wide range of partners, assists gov-
ernments to produce and use climate information and predictions for adapting to
and mitigating climate change while transitioning to a green economy. Climate
services can empower decision-makers, making water resources management
decisions more climate resilient. The Integrated Flood Management and Integrated
Drought Management approaches, adopted by the WMO in partnership with the
Global Water Partnership are just two risk-based, resilience building methodologies
that will improve the coordination and collaboration between the climate and water
communities as part of the GFCS User Interface Platform.



vi Foreword by WMO

This book contains a collection of individually authored chapters, which provide
increased knowledge of the impacts of climate change on the water cycle and
identify practices and procedures that can assist in adaptation to a changing and
variable climate. I commend the authors of these chapters for their contributions
and the Editors for bringing the material together and urge readers to critically
examine, review and make use of the material in the most relevant and practical
manner.

Michel Jarraud
Secretary-General of WMO



Foreword by UNESCO

Water—the basic ingredient of life and a fundamental human right—holds the key
to global sustainability. The UN International Year of Water Cooperation, 2013,
emphasised that cooperation around water, for water and through water must
happen everywhere—between states and within states. While we talk about water,
we are really talking about human rights, about the sustainable development of our
societies, about sustainability of ecosystems. This publication constitutes a joint
effort between scientists and other experts from around the world, and is testament
to the spirit of the UN International Year of Water Cooperation, during which the
preparations for the book started.

UNESCQ’s International Hydrological Programme (IHP) is the only intergov-
ernmental water science programme of the United Nations. Over the past 12 years,
The Netherlands, through the Secretariat of its National [HP Committee, has been
one of the most active countries worldwide contributing to the Programme. The
Secretary personally has also been instrumental in supporting many water profes-
sionals from developing countries and countries in transition. In addition, the Asian
Institute of Technology (AIT) has indeed a long history of working together with
the United Nations, in research, education and capacity-building, at a high level.

The IHP is an intergovernmental programme that is implemented in phases. IHP
operates in accordance with the needs of its Member States, and thrives thanks to
their support and contributions. In 2014, the eighth phase of IHP began, focused on
six themes along three axes:

e Mobilizing international cooperation to improve knowledge and innovation to
address water security challenges;

e Strengthening the science—policy interface to reach water security at local,
national regional and global levels;

e Developing institutional and human capacities for water security and
sustainability.

Despite the intergovernmental nature of IHP, the essential contributions to the
Programme have always been the work of dedicated individuals with their hearts in
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viii Foreword by UNESCO

the right place. They are the ones who deliver the substance and tangible results that
advance humanity. This book is an excellent contribution to the Programme that
highlights these achievements. East and West come together: water cooperation and
science diplomacy in the true meaning.

It is also due to my personal involvement in the Intergovernmental Panel on
Climate Change (IPCC) that I am delighted to see this publication ‘Managing
Water Resources under Climate Uncertainty’, addressing one of the most important
current issues globally in water resources management. I sincerely hope that it will
raise awareness of sensitive and urgent questions related to water resources man-
agement and climate uncertainty, in order to ensure that ecological principles,
including hydrology, are at the heart of economic development and decision-
making. In this regard, I would like to thank the editors of the publication for their
excellent work. It reflects the rich expertise of participants from various geo-
graphical and cultural backgrounds, and thus the true spirit of water cooperation!

Blanca Elena Jiménez Cisneros
Director, Division of Water Sciences
Secretary, International Hydrological Programme, UNESCO
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United Nations International
Educational, Scientific and Hydrological
Cultural Organization _ Programme
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Foreword by SEA-EU-NET

The availability of safe water is a major global challenge for the future owing to a
rapidly growing population and unsustainable consumption pattern, increasingly
urbanised populations, rapid shifts in land use and climate change. Global water
demand has tripled in the past 50 years." and just 2.5 % of the world’s water resources
are freshwater of which only 0.4 % are available and accessible for use. Water is
intrinsically linked to the most pressing challenges we face today, including food
security and safety, health, climate change, economic growth and poverty alleviation.

The United Nations projects that by 2025, half of all countries worldwide will
face water stress or outright shortages. By 2050, three out of four people around the
globe could be affected by water scarcity. Water problems in Asia today are severe—
one out of five people (700 million) does not have access to safe drinking water and
half of the region’s population (1.8 billion people) lacks access to basic sanitation.
Although Asia is home to more than half of the world’s population, it has less
freshwater, i.e. 3,920 cubic meters per person per year, than any other continent. As
population growth and urbanization rates in the region rise, the stress on Asia’s water
resources is rapidly intensifying. Climate change is expected to worsen the situation.
According to the Intergovernmental Panel on Climate Change (IPCC), by 2050,
more than one billion people in Asia alone are projected to experience negative
impacts on water resources as a result of climate change. Experts agree that reduced
access to freshwater will lead to a cascading set of consequences, including impaired
food production, the loss of livelihood security, large-scale migration within and
across borders, and increased economic and geopolitical tensions and instabilities.

Within ASEAN, overall water demand is expected to increase by one-third by
2015.% Although most Southeast Asian countries do not experience physical water

! UNEP - A Tale of Two Trends: providing information and knowledge for decision-making in
water-scare regions through water assessments — http://www.unwater.org/downloads/www.Singh.
pdf.

2 ASEAN (2005) ASEAN Strategic Plan of Action on Water Resources Management. Accessed
http://environment.asean.org/files/ ASEAN %20Strategic%20Plan%200f%20Action%200n%
20Water%20Resources%20Management.pdf 27 May 2011.
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scarcity, seasonal water scarcity can be an issue, e.g. in Cambodia and Vietnam.
High rates of development put pressure on the sustainable water supply and sani-
tation, and increase competition for water resources. Some ASEAN member states
are unlikely to meet the Millennium Development Goals relating to drinking water
and sanitation. The key water challenges for the ASEAN region have already been
set out in the ASEAN Strategic Plan of Action of Water Resources and Manage-
ment.” They plan includes aspects such as collecting and maintaining high quality
data, mitigating the effects of extreme events on water resources (especially to
subsistence farmers and the poor), sustaining and improving water quality,
improving governance systems and acquiring financing for the development of new
water infrastructure.”

To address these challenges, we have initiated the project ‘SEA-EU-NET 2—
EU-ASEAN S&T cooperation to jointly tackle societal challenges’. The SEA-EU-
NET 2 project aims at strengthening the bi-regional dialogue on international S&T
cooperation between Europe and Southeast Asia, particularly by tackling societal
challenges, creating direct linkages to the policy dialogue, development of addi-
tional funding sources and improved dissemination of project results to the inter-
ested public. The SEA-EU-NET 2 project is working within the framework of the
official EU-SEA cooperation in Science, Technology and Innovation. Cooperation
between EU and ASEAN, which has been ongoing for 30 years, has gained sig-
nificant momentum over the last decade.

One of the primary aims of the project is to stimulate deeper and more productive
cooperation in three global societal challenges: health, food and water. The rationale
for the selection of the three societal challenges was recognition that these are areas in
which the EU and Southeast Asia have strong and complementary interests. In health,
Southeast Asia is increasingly coming to resemble Europe, with non-communicable
diseases burdening health systems and taking over from infectious disease as the
leading cause of death. Yet the region still suffers from high incidences of infectious
diseases which Europe—though climate change and global connectedness—is also
exposed to. Southeast Asia is a major exporter of food to Europe, providing a strong
rationale to work with the region to ensure the security and safety or Europe’s food
supply. Disruption caused by flooding in Southeast Asia affects the production
facilities of European companies and disrupts the plans of holidaymakers, and ten-
sions over transboundary water resources threatens the stability of the region. These
challenges are also interlinked; extreme weather events could threaten food supplies
while also spreading waterborne diseases. These societal challenges also reflect the
areas in which much EU-ASEAN collaboration already takes place.

3 ASEAN (2005) ASEAN Strategic Plan of Action on Water Resources Management. Accessed
http://environment.asean.org/files’/ ASEAN%20Strategic %20Plan%200f%20Action%200n%
20Water%20Resources%20Management.pdf 27 May 2011.

* ASEAN (2005) ASEAN Strategic Plan of Action on Water Resources Management. Accessed
http://environment.asean.org/files/ ASEAN %20Strategic%20Plan%200f%20Action%200n%
20Water%20Resources%20Management.pdf 27 May 2011.
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International exchange and collaboration is necessary to tackle these complex
and interrelated issues. This book is proving that there is much international
knowledge and expertise which should help develop innovative solutions.

Christoph Elineau

SEA-EU-NET Coordinator

International Bureau of the German Federal Ministry
of Education and Research (DLR)

4 SH-HU-HET

% partners in science



Acknowledgments

A number of individuals have contributed to the preparation of this book, and to
whom we extend our deepest gratitude, but because of space constraints it is not
possible to mention all the names here. However, it would be an injustice if we
failed to mention a few individuals whose contributions are particularly significant.
Our sincere thanks to all contributing authors who prepared the chapters despite
their busy schedules, and who were always supportive despite constant and frequent
reminders. We would also like to thank all the reviewers for their valuable
feedback.

Special thanks to Smriti Malla and Kshitij Parajuli for their tireless efforts in
communicating with the contributing authors and compiling and formatting all the
chapters throughout the publication process.

Xiii



Contents

Part I Understanding the Impacts

Impact of Climate Change on the Water Cycle. . . . ... ........... 3
Velma I. Grover

Uncertainty Assessment of Climate Change Impacts on Hydrology:
A Case Study for the Central Highlands of Vietnam. ............. 31
Dao Nguyen Khoi and Phan Thi Thanh Hang

Assessment of the Impact of Climate Change on Water Availability

in the Citarum River Basin, Indonesia: The Use of Statistical

Downscaling and Water Planning Tools . . . . ....... ... ... ... ... 45
I. Putu Santikayasa, Mukand S. Babel and Sangam Shrestha

Impact of the Uncertainty of Future Climates on Discharge
in the Nam Ou River Basin, Lao PDR . . ... ... ... .. ........... 65
Manisha Maharjan and Mukand S. Babel

Integrated Modelling of Climate Change and Urban Drainage. . . . . . . 89
Ashish Shrestha, Mukand Singh Babel and Sutat Weesakul

Estimating the Impacts and Uncertainty of Climate Change
on the Hydrology and Water Resources of the Koshi River Basin . . .. 105
Anshul Agarwal, Mukand S. Babel and Shreedhar Maskey

Uncertainty Analysis of Statistically and Dynamically Downscaled
Precipitation Data: A Study of the Chaliyar River Basin, Kerala,

Santosh G. Thampi and N.R. Chithra

XV


http://dx.doi.org/10.1007/978-3-319-10467-6_1
http://dx.doi.org/10.1007/978-3-319-10467-6_2
http://dx.doi.org/10.1007/978-3-319-10467-6_2
http://dx.doi.org/10.1007/978-3-319-10467-6_3
http://dx.doi.org/10.1007/978-3-319-10467-6_3
http://dx.doi.org/10.1007/978-3-319-10467-6_3
http://dx.doi.org/10.1007/978-3-319-10467-6_4
http://dx.doi.org/10.1007/978-3-319-10467-6_4
http://dx.doi.org/10.1007/978-3-319-10467-6_5
http://dx.doi.org/10.1007/978-3-319-10467-6_6
http://dx.doi.org/10.1007/978-3-319-10467-6_6
http://dx.doi.org/10.1007/978-3-319-10467-6_7
http://dx.doi.org/10.1007/978-3-319-10467-6_7
http://dx.doi.org/10.1007/978-3-319-10467-6_7

XVi Contents

Assessment of the Impact of Projected Climate Change on
Streamflow and Groundwater Recharge in a River Basin . . ... .. ... 143
Santosh G. Thampi and K.Y. Raneesh

Assessing the Impacts of Climate Change on Water Resources:
Experiences From the Mediterranean Region . . . ... ....... ... ... 177
Ivan Portoghese, Michele Vurro and Antonio Lopez

Effect of Climate Change in Wastewater Treatment Plants:
Reviewing the Problems and Solutions . . . ... .................. 197
Anastasios Zouboulis and Athanasia Tolkou

Part I Adaptation

Managing Hydropower Under Climate Change in the Mekong

Tributaries . . . ... .. ... .. 223
Thanapon Piman, Tom A. Cochrane, Mauricio E. Arias,

Nguyen D. Dat and Ornanong Vonnarart

Managing Water Resources Under Climate Uncertainty:
Opportunities and Challenges for Cambodia. . . ... ... ........... 249
Thun Vathana

Transboundary Water Resources Management in the Context
of Global Environmental Change: The Case of Bhutan Himalaya . ... 269
Om N. Katel, Dietrich Schmidt-Vogt and Ngawang Dendup

Addressing Climate Change Impacts Through Community-Level

Water Management: Case Studies from the South-Eastern Coastal
Regionof India . . . ...... .. .. .. ... .. .. ... ... . . .. .. ... ... 291
Ronjon Chakrabarti, Ni Luh Made Ashanapuri Hertz,

Sibylle Kabisch, Alice Reil and Till Wolf

Climate Adaptation and Governance and Small-Scale Farmers’
Vulnerability Through Artificial Glacier Technology: Experiences

from the Cold Desert of Leh in North-West Himalaya, India. . . . .. .. 319
Falendra Kumar Sudan and Jennifer McKay

Governing Disaster Risk Reduction in Nepal. . . . . ............... 343
Dallas Blaney


http://dx.doi.org/10.1007/978-3-319-10467-6_8
http://dx.doi.org/10.1007/978-3-319-10467-6_8
http://dx.doi.org/10.1007/978-3-319-10467-6_9
http://dx.doi.org/10.1007/978-3-319-10467-6_9
http://dx.doi.org/10.1007/978-3-319-10467-6_10
http://dx.doi.org/10.1007/978-3-319-10467-6_10
http://dx.doi.org/10.1007/978-3-319-10467-6_11
http://dx.doi.org/10.1007/978-3-319-10467-6_11
http://dx.doi.org/10.1007/978-3-319-10467-6_12
http://dx.doi.org/10.1007/978-3-319-10467-6_12
http://dx.doi.org/10.1007/978-3-319-10467-6_13
http://dx.doi.org/10.1007/978-3-319-10467-6_13
http://dx.doi.org/10.1007/978-3-319-10467-6_14
http://dx.doi.org/10.1007/978-3-319-10467-6_14
http://dx.doi.org/10.1007/978-3-319-10467-6_14
http://dx.doi.org/10.1007/978-3-319-10467-6_15
http://dx.doi.org/10.1007/978-3-319-10467-6_15
http://dx.doi.org/10.1007/978-3-319-10467-6_15
http://dx.doi.org/10.1007/978-3-319-10467-6_16

Contents

Role of Sustainability Policy Entrepreneurs in Building
Water-Sensitive Cities to Respond to Climate Change:

A Case Study in Adelaide, Australia. . . . ... ..................

Ganesh Keremane

Managing Water Resources in Mexico in the Context of Climate

Change . . ... ..

Ursula Oswald Spring

Rainwater Harvesting as an Effective Climate Change Adaptation

Strategy in Rural and Urban Settings. . . . ....................

Ezgi Akpinar Ferrand

Coevolving Water Infrastructures for Adaptation to Climate

Change . . .. ... ... . . .

Tse-Hui Teh

XVvii


http://dx.doi.org/10.1007/978-3-319-10467-6_17
http://dx.doi.org/10.1007/978-3-319-10467-6_17
http://dx.doi.org/10.1007/978-3-319-10467-6_17
http://dx.doi.org/10.1007/978-3-319-10467-6_18
http://dx.doi.org/10.1007/978-3-319-10467-6_18
http://dx.doi.org/10.1007/978-3-319-10467-6_19
http://dx.doi.org/10.1007/978-3-319-10467-6_19
http://dx.doi.org/10.1007/978-3-319-10467-6_20
http://dx.doi.org/10.1007/978-3-319-10467-6_20

Abbreviations

ADB
AGIloCAP
ANN
ANOVA
AOGCM
APHRODITE

AR4
ASR
BEA
BOD
BPL
BRO
CA
CBOs
cC
CCS
CER
CH,
CIRCE
CNR
CNRS-L
Co,
COD
CPRC
CSO
DCA
DD
DEFRA
DEM

Asian Development Bank

Adaptation to Global Changes in Agricultural Practices
Artificial Neural Networks

Analysis of Variance

Atmosphere-Ocean General Circulation Model

Asian Precipitation Highly Resolved Observational Data
Integration Towards Evaluation of Water Resources
Fourth Assessment Report

Aquifer Storage and Recharge

Bhutan Electricity Authority

Biochemical Oxygen Demand

Below Poverty Line

Border Roads Organisation

Christian Aid

Community-based Organisations

Climate Change

Climate Change Scenarios

Certified Emission Reduction

Methane Gases

Climate Change and Impact Research

National Research Council of Italy

National Council for Scientific Research of Lebanon
Carbon Dioxide

Chemical Oxygen Demand

Chronic Poverty Research Centre

Combined Sewer Overflows

DanChurchAid

Dynamical Downscaling

Department for Environment, Food and Rural Affairs
Digital Elevation Model

XiX



XX

DHM
DWT
EDA

EI
ENSO
EPA
ESD
ESS
EWEs
FAO
GCM
GDP
GEC
GHF
GHG
GHGES
GHR
GIS
GLOF
Gol
GWL
HadCM3
HFCs
HRUs
ICIMOD
IDFs
1™
IMD
INCCA
INEGI
IPCC
IRI
IRIN
IUWM
ITWMI
K-S test
LAF
LARS-WG
LDOF
LGA
LULC
MB
MEoF
MONRE
MRC

Abbreviations

Department of Hydrology and Meteorology
Depth to Water table

Exploratory Data Analysis

Efficiency Index

El Nino Southern Oscillation

Environmental Protection Agency

Ecologically Sustainable Development
Ecosystem Services

Extreme Weather Events

Food and Agriculture Organization

General Circulation Model

Gross Domestic Product

Global Environmental Change

Global Heritage Fund

Greenhouse Gases

Gas Emission Scenarios

Greater Himalayan Region

Geographic Information System

Glacial Lake Outburst Floods

Government of India

Global Water Law

Hadley Centre Coupled Model version 3
Hydrofluorocarbons

Hydrological Response Unit

International Centre for Integrated Mountain Development
Intensity Duration Frequency Curves

Indian Institute of Tropical Meteorology

Indian Meteorological Department

Indian Network for Climate Change Assessment
Instituto Nacional de Estadistica, Geografia e Informatica
Intergovernmental Panel on Climate Change
International Research Institute for Climate Prediction
Integrated Regional Information Networks
Integrated Urban Water Management
International Water Management Institute
Kolmogorov—Smirnov test

Leaf Area Index

Long Ashton Research Station—Weather Generator
Landslide Dam Outburst Floods

Local Government Authority

Land Use and/or Land Cover

Mean Bias

Ministry of Environment and Forests

Ministry of Natural Resources and Environment
Mekong River Commission



Abbreviations

MSL
MVMC
N,O
NAFOSTED
NAFTA
NCEP
NCRMP
NDN
NDTV
NGOs
NIW
NMHS
NMSE
NRRC
NSE
NWC
PBIAS
PDFs
PDS
PFCs
PRECIS
PWD
R&D
R2
RACCM
RCM
RCOF
RGOB
RMA
RMSE
SD
SDSM
SI
SRES
SRTM
SSO
STI
SWAT
SYB
Tmax
Tmin
ToRs
TSS
UNDP
UNEP

XX1

Mean Sea Level

Metropolitan Valley of Mexico City

Nitrous Oxide

National Foundation for Science and Technology Development
North American Free Trade Agreement
National Center for Environmental Prediction
National Cyclone Risk Mitigation Project
Nitrification/Denitrification

New Delhi Television Limited
Non-Governmental Organisations

Nahr Ibrahim Watershed

National Meteorological and Hydrological Service
Normalised Mean Square Error

Nepal Risk Reduction Consortium
Nash-Sutcliffe Efficiency

National Water Commission of Mexico
Percent Bias

Probability Density Functions

Public Distribution System

Perfluorocarbons

Providing Regional Climate for Impacts Studies
Public Works Department

Research and Development

Coefficient of Determination

Regional Assessment of Climate Change in the Mediterranean
Regional Climate Model

Regional Climate Outlook Forum

Royal Government of Bhutan

Royal Monetary Authority

Root Mean Square Error

Statistical Downscaling

Statistical Downscaling Model

Statistical Interpolation

Special Report on Emission Scenarios
Shuttle Radar Topography Mission

Sanitary Sewer Overflow

Science Technology and Innovation

Soil and Water Assessment Tool

Statistical Year Book of Bhutan

Maximum Temperature

Minimum Temperature

Terms of Reference

Total Suspended Solids

United Nations Development Program
United Nations Environment Program



XXii

UNESCO
UNFCCC
UNICEF
UNISDR
UPaRF
URE
USACE
USDA
UW CIG
VE
VNU-HCM
VOCs
WEAP
WHO
WF
WMO
WWT
WWTPs

Abbreviations

United Nations Educational, Scientific and Cultural Organization
United Nations Framework Convention on Climate Change
United Nations International Children’s Fund

United Nations International Strategy for Disaster
UNESCO-IHE Partnership Research Fund

Urban Rainfall Effect

US Army Corps of Engineers

United States Department of Agriculture

University of Washington’s Climate Impacts Group
Volume Error

Vietnam National University Ho Chi Minh City

Volatile Organic Compounds

Water Evaluation and Planning

World Health Organization

Water Footprint

World Meteorological Organization

Wastewater Treatment

Waste Water Treatment Plants



About the Editors

Dr. Anil Kumar Anal is an Associate Professor in
Food Engineering and Bioprocess Technology at the
Asian Institute of Technology (AIT), and coordinator
of Food Agriculture and Biosystems cluster. His
background expertise is in the valorization as well as
bioprocessing of agro-industrial waste and its appli-
cation in functional foods, neutraceuticals, cosmetics
and pharmaceuticals as well as the formulation and
delivery of cells and bioactivity for human and vet-
erinary applications, controlled release technologies,
and particulate systems. He also has interests in
physicochemical characterization, interactions and
applications of biopolymers and bioactive compounds in the functionality and
delivery of cells and other bioactive compounds, detection and control of food
pathogens using biosensor/nanotechnology; and biopackaging. His recent research
focusses on the valorization of waste from plant and animal sources including
seafood and other marine waste, bioprocess technology, post-harvest technology
towards green growth, food safety and food security issues in developing countries,
micro-/nanoencapsulation technology of marine omega-3 fatty acids, cells, probi-
otics, immunoglobulins, peptides, enzymes, vitamins, and antioxidants for gastro-
intestinal targeted delivery to enhance the stability and bioavailability for
optimising health benefits. He has published various articles in peer-reviewed and
internationally referred Life Science Journals, books, and conferences. One of his
recent works on the encapsulation of probiotics has been granted a U.S. Patent and
World Patent. His two books on Food Waste Valorisation and Ultilisation and
Functional Foods published by Wiley, are under preparation and due to be pub-
lished soon. He is a guest author in the book series of the Pharmaceutical Manu-
facturing Handbook and Pharmaceutical Sciences Encyclopedia: and similarly for
the chapters in various books. He is currently serving as an Editorial Board Member

XXiii



XXiv About the Editors

in some of the relevant International and Regional Journals. Dr. Anal received his
Ph.D. in Bioprocess Technology from the AIT, Thailand. He has held previous
academic and research positions in industries and academia including Otago Uni-
versity and Massey University, New Zealand.

Dr. P. Abdul Salam received his B.Sc. (Eng.)
(Honours) in Mechanical Engineering (1991) from the
University of Peradeniya, Sri Lanka; Master of Engi-
neering (1994) in Renewable Energy and Doctor of
Engineering (2005) in Energy Technology from the
AIT. He is currently an assistant professor at the
Energy Programme of School of Environment,
Resources and Development, AIT. He has more than
15 years of teaching, research and consultancy expe-
rience in the area of renewable energy, rational use of
energy, climate change mitigation, clean coal tech-
nologies, carbon capture and sequestration, low carbon
cities, etc. He has carried out, so far, 17 sponsored research projects and organised
20 seminars and workshops at AIT. Dr. Salam has published 4 books/monographs;
35 internationally refereed journal articles and conference papers; 15 non-refereed
development reports and articles. He has also had 3 years’ experience working as
the General Manager and Chief Design Engineer of an energy service company.

Dr. Sangam Shrestha is an Assistant Professor of
Water Engineering and Management at the Asian
Institute of Technology (AIT), Thailand. He is also a
Visiting Faculty Member of the University of
Yamanashi, Japan, and Research Fellow of the Insti-
tute for Global Environmental Strategies (IGES),
Japan. His research interests are within the field of
hydrology and water resources including, climate
change impact assessment and adaptation on the water
sector, water footprint assessment, and groundwater
assessment and management.

After completing his Ph.D., Dr. Shrestha continued
his postdoctoral research in the GCOE project at the University of Yamanashi in
Japan until 2007, where he was involved in the development and application of a
material circulation model and groundwater research in the Kathmandu Valley. He
then worked as a policy researcher at the IGES, where he was actively involved in
research and outreach activities related to water and climate change adaptation and
groundwater management in Asian cities. Dr. Shrestha has published more than
three dozen peer-reviewed international journal articles and presented more than
three dozen conference papers ranging from hydrological modelling to climate




About the Editors XXV

change adaptation in the water sector. His recent publications include ‘Kathmandu
Valley Groundwater Outlook’ and ‘Climate Change and Water Resources’.

His present work responsibilities at AIT include delivering lectures at the
postgraduate and undergraduate levels, supervising research to postgraduate stu-
dents and providing consulting services on water related issues to government and
donor agencies, and research institutions. He has conducted several projects relating
to water resources management, climate change impacts and adaptation, with
awards from International organisations such as APN, CIDA, EU, FAO, IFS, IGES,
UNEP and UNESCO.

Dr. Michael R. van der Valk was trained as a
hydrologist with degrees in physical geography and
geographical hydrology from VU  University,
Amsterdam, The Netherlands. Since its initiation in
1993, he has been final editor of Stromingen, the
professional magazine of The Netherlands Hydrolog-
ical Society, where he currently is the board member
for international relations. From 2002 to 2008, he
served as the water expert in the International Rela-
tions and Strategy department of the Royal Nether-
lands Meteorological Institute (KNMI). From 2008
onwards, he has been coordinator of the Communi-
cation and Information portfolio of the Cooperative Programme on Water and
Climate (CPWC), which included organising sessions on climate change adaptation
during the fifth and sixth World Water Forums, coining the Water and Climate
Days during the World Water Week in Stockholm, and a high-level panel on
groundwater and climate change in Africa during the UNFCCC COP-15 in
Copenhagen. He is currently the Scientific Secretary of The Netherlands National
Committee IHP-HWRP (the scientific water programmes of UNESCO and WMO),
an advisory commission for the Government of The Netherlands. He is a board
member of The Netherlands’ chapter of the International Association for Hydrog-
eologists (IAH) and director of CrossVision Communications.

Michael van der Valk has contributed to the UNECE Guidance on Water and
Adaptation to Climate Change, and he was author of the UN Commission’s report
on Transboundary Flood Risk Management. Over the years he has served on
several commissions and working groups of the International Hydrological Pro-
gramme (IHP) of UNESCO and as a member of the Commission for Hydrology of
the World Meteorological Organization (WMO). He is editor of about 25 publi-
cations on hydrology, water resources and climate change (adaptation) including
Climate Change Adaptation in the Water Sector.




About the Authors

“

Mr. Anshul Agarwal is a Doctoral Researcher at
Asian Institute of Technology (AIT), Thailand.
Mr. Agarwal has a Master’s degree in Water Engi-
neering and Management from AIT and a Bachelor’s
degree in Agriculture Engineering from MPUAT,
Udaipur, India. He has recently completed his Ph.D.
research regarding Assessment of climate and land
use change impacts on hydrology and water resources
of the Koshi river basin, Nepal. His recent work
involves statistical downscaling of future climate pro-

| jections, uncertainty analysis, GIS-based analysis,

hydrological modelling, crop modelling etc. He has

been dealing with the statistical downscaling tools: SDSM, LARS-WG, ANN;
hydrological models: SWAT, HEC-HMS, MIKE-11; crop models: DSSAT,
CROPWAT and remote sensing and GIS tools: ERDAS, ENVI, ArcGIS, Quantum-
GIS. Mr. Agarwal has published many peer-reviewed international journal papers
and conference papers ranging from crop modelling, hydrological modelling to
climate change impacts and adaptation on the agriculture and water sector.

Dallas Blaney is an Assistant Professor of Political
Science in the Department of Public and Environ-
mental Affairs at the University of Wisconsin-Green
Bay. Mr. Blaney earned his Ph.D. at Colorado State
University, where his research explored the role of
non-government organisations in the global gover-
nance of freshwater resources. Mr. Blaney has pub-
lished on the topic of global water resource
governance, generally, and the governance of envi-
ronmental flows, specifically. His current research
projects explore the role of non-governmental

XXVii



XXviii About the Authors

organisations in the governance of water-induced disaster risk reduction in Nepal,
examine the linkages between groundwater resource management and environ-
mental flows, and evaluate the post-2015 development agenda. Mr. Blaney teaches
courses on Global Environmental Politics, the Politics of Developing Areas and
International Relations.

Ronjon Chakrabarti is Scientist and Project Man-
ager at Adelphi. His research and work focusses on
integrated water resource management, water supply
and innovative water treatment technologies, climate
change and renewable energies, technology coopera-
tion and participatory approaches. Currently, he is
collaboration manager and leading scientist for the
Indo European water treatment research collaboration
project ‘ECO-India’ aiming at developing energy effi-
cient community-based water supplies. He also works
as a technical expert for climate change adaptation
measures in the water sector and their participatory
development with public and private stakeholders.

He studied Environmental Engineering and Philosophy at the Technical
University in Berlin, where he focussed on water quality control and integrated
water resource management. In addition to his employment at Adelphi, he is
writing and pursuing his applied research on IWRM and surface water treatment
solutions in rural areas with the Technical University, Berlin and the Jadavpur
University, Kolkata.

Ezgi Akpinar Ferrand is an Assistant Professor of
Geography at Southern Connecticut State University.
She is a physical geographer with research interests
in water resources, past-to-present human-environ-
ment interactions, climate change and sustainable
development.

She has authored and co-authored papers in these
areas for Environmental Science and Policy, Geography
Compass, Ancient Mesoamerica, Global Water Forum,
and Encyclopedias of Global Warming and Climate
Change and Energy. She is one of UC Irvine’s
Empowering Sustainability Fellows. Akpinar Ferrand
holds a Ph.D. in Physical Geography from the University of Cincinnati.




About the Authors XXIX

Dr. Velma I. Grover is currently a Bryant Drake
Guest Professor at Kobe College, Japan. After com-
pleting her Ph.D. (University of London, U.K.),
Dr. Grover has worked in the area of environment and
international development with Climate and Devel-
opment Knowledge Network, UNU, UNESCO, the
Economic Research Forum and various additional
non-governmental organisations. She teaches at the
McMaster and York Universities, and has consulted in
the areas of water and waste management. Her work
involves capacity building in integrated water resources management; impacts of
climate change on the water cycle (health and food security); trans-boundary lake
basin management; integrating supply of safe drinking water, sanitation, health and
the reduction of poverty; and introduction of good governance practices in Asia,
Africa and North America. Dr. Grover has been a visiting research fellow at Kalmar
University, the Smith School of Enterprise and Environment at Oxford, and
the School of International Relations and Public Affairs, Fudan University,
Shanghai China.

Dr. Om Katel is a Bhutanese citizen and has completed
his Ph.D. from Natural resources management field of
studies, under School of Environment Resources and
Development, Asian Institute of Technology, Thailand.
Currently, he is working as a lecturer at the Department
of Forestry, College of Natural Resources, Royal
University of Bhutan. Dr. Katel teaches Integrated
Watershed Management, Climate change Adaptation,
Environmental Governance, Natural Resource Eco-
nomics and Applied Conservation Science. Since the
year 20013, he has been involved in three small scale
research projects; (1) The cost of land use change on
improvement of ecosystem services at Toebesa, Bhu-
tan, (2) Farmer’s vulnerability to climate variability in Punakha-wangdue valley
and (3) Human wildlife conflict and species conservation in biological corridor in
southern Bhutan. Dr. Katel’s research interest is broad and falls within the theme of
Biodiversity conservation, Water resources management, Adaptation to climate
change, Ecosystem services, Land use and land cover change.




XXX About the Authors

Dr. Ganesh Keremane is a research fellow at the
School of Law, University of South Australia. He
completed his Ph.D. at the University of South Aus-
tralia for which he received the 2008 CRC Irrigation
Futures Director’s Award. He also has a Master’s
degree in Agricultural Economics from the University
of Agricultural Sciences, India. After completing his
Ph.D. Dr. Keremane continued at the CCWPL and is
currently working with his colleagues on different
research projects at the Centre including institutional
analysis of implementing desalination projects and
an integrated urban water management strategy. Dr. Keremane’s research interests
lie in the field of natural resources management with an emphasis on institutional
and policy analysis of surface and groundwater management. He is also interested
in assessing community attitudes and perceptions towards alternative water sources
and has published several peer-reviewed international journal papers and book
chapters related to these topics.

Mr. Dao Nguyen Khoi got a Ph.D.’s degree in inte-
grated river basin management from University of
Yamanashi, Japan in March 2013. He then joined the
University of Science, a member of Vietnam National
University Ho Chi Minh City (VNU-HCM), since April
2013, as a lecturer of Faculty of Environmental Science.
His work responsibilities in the university are giving
lectures and supervising research to graduate and under-
graduate students. Besides that, he has also worked as
Head of Department of Research and Development at
Center of Water Management and Climate Change (WACC), which belongs to VNU-
HCM. He has been conducting several projects related to climate change impacts on
eco- and social-hydrology being funded by VNU-HCM and NAFOSTED.

Manisha Maharjan is a research associate at Asian
Institute of Technology (AIT), Thailand. She received
her B.Eng. in Civil Engineering from Tribhuvan
University (Institute of Engineering, Nepal) in 2010.
She then received her M.Eng. in Water Engineering
and Management from AIT and Masters of Science
Hydroprotech (Dual Degree) from University of Nice,
France in 2012. She is currently working as a post-
graduate researcher for Postdoctoral Research
Programme on Adaptation to Climate Change




About the Authors XXXi

(PRoACC2), the project under UNESCO-IHE, The Netherland. Her research
interest includes climate change and water resources, river hydrology, water
modelling and sediment management.

Dr. Piman is a Technical Advisor under Climate
Change and Adaptation Initiative, Mekong River
Commission (MRC), Lao PDR and Research Asso-
ciate of University of Canterbury, New Zealand. He
graduated his Master’s degree in Water Resources
Engineering from Chulalongkorn University and
doctoral degree in Water Resource Engineering and
Management at Asian Institute of Technology,
Thailand. He was a postdoctoral fellow in water
resources under the Department of Civil and Natural
. Resources Engineering, University of Canterbury
from 2011-2012 under the ‘River at Risk’ project.
Dr. Piman has published a number of peer-reviewed international journal papers in
climate change, hydrology, and water resources development and management. His
present work at MRC is supporting Lower Mekong Countries (Cambodia, Lao
PDR, Thailand and Vietnam) in climate change adaptation planning. His main
responsibilities include developing database, monitoring and reporting system on
climate change and adaptation, climate change and hydrological modelling, sup-
porting basin-wide vulnerability assessment and formulating Mekong Adaptation
Strategy.

Ivan Portoghese is Research Scientist at the National
Research Council of Italy—Water Research Institute
(IRSA) since 2005. His research is addressed to the
hydrological characterisation of Mediterranean catch-
ments and the development of methods for water
resources assessment. At the IRSA, he is responsible
for the research programme on the evaluation of cli-
mate change impacts on water resources management.
Current activities concern the assessment of hydro-
logical response under climate change, with particular
emphasis on groundwater, and the development of
water resources scenarios and related implications on
water management.

He is author of more than 40 papers published in international journals, book
chapters and conference proceedings, and reviewer of several science journals in
the field of hydrology. He was lecturer in post-graduate courses in the field of
hydrology and water resources.




XXXii About the Authors

w I W 1. Putu Santikayasa currently, is a Ph.D. candidate
in Water Engineering and Management at Asian
Institute of Technology, Thailand. He received his
M.Sc. on the Information Technology for Natural
Resources Management (IT for NRM) from Bogor
Agricultural University, Indonesia. Previously, he was
worked in the various areas related to hydrology, water
resources management and climate change, analysing
the data using the tool such as GIS, remote sensing,
climate analysis and downscaling tools. He is also one
of the teaching staff at Geophysics and Meteorology
field of study, Bogor Agricultural University, Indonesia since 2005 to date. As part
of his Ph.D. research, he is working on the hydro-economic model to analyse
agriculture water use sustainability. The model combines the hydro-economic
model to evaluate the scenario impacts on the water use sustainability under climate
change. On the economic assessment, the model uses the optimization approach to
maximize the expected utility in the farm level.

Mr. Ashish Shrestha is a Research Associate at
Asian Institute of Technology (AIT), Thailand. He
completed his joint degree masters programme on
Urban Water Engineering and Management from
AIT, Thailand and UNESCO-IHE Institute for Water
Education, The Netherlands, in 2013. His research
interests are focussed on climate change, urban hy-
droinformatics, hydrology, urban floods, urban water/
waste water systems, environmental engineering,
environmental assessment and water-energy-carbon
nexus. His recent research works involve climate
modelling to project future climate variables at high
temporal and spatial resolution using statistical downscaling tools like SDSM,
LARS WG and rainfall disaggregation tools; hydrodynamics 1D and 2D modelling
of urban floods using tools like PCSWMM, MIKE MOUSE, MIKE URBAN,
MIKE FLOOD, MIKE 21 and GIS tools.




About the Authors XXXiii

Ursula Oswald Spring (Mexico), full time Professor/
Researcher at the National Autonomous University of
Mexico (UNAM) in the Regional Center for Multi-
disciplinary Research (CRIM) and lead author of
IPCC. She was national coordinator of water research
for the National Council of Science and Technology,
first Chair on Social Vulnerability at the United
National University Institute for Environment and
Human Security; founding Secretary-General of El
Colegio de Tlaxcala; General Attorney of Ecology
(1992-1994), first Minister of Ecological Develop-
ment in the State of Morelos (1994-1998). She was
President of the International Peace Research Association and General Secretary of
the Latin-American Council for Peace Research. She has studied medicine, clinical
psychology, anthropology, ecology, and classical and modern languages. She has a
Ph.D. from the University of Zirich. She received the following prices: Sor Juana
Inés de la Cruz, Environmental Merit, Tlaxcala, UN Development Prize, Academic
Women, from UNAM and Women of the Year 2000.

Dr. Falendra Kumar Sudan is currently working as
Professor at Department of Economics, University of
Jammu, Jammu and Kashmir, India with specialisation
in Environmental and Natural Resource Economics.
He is Adjunct Research Fellow, Centre for Compara-
tive Water Policies and Laws, University of South
Australia, Adelaide. Dr. Sudan has been awarded
various interdisciplinary postdoctoral research projects
and national and international fellowships in multi-
disciplinary perspectives. He has been awarded Senior
Professional Research Fellowship for the ‘International
Training and Research Program 20062007 on
‘Groundwater Governance in Theory and Practice’ by International Water Manage-
ment Institute, Sri Lanka. He has served as Editor of International Journal of Envi-
ronment and Development for the period June 2004 to June 2008 and Member,
Editorial Board of Applied Economics and Policy Analysis (An International Journal)
and Journal of Social and Economic Policy. He has extensively visited foreign
universities for academic and research collaborations and participation.

o &

4
/4



