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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.
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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
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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.

UNESCO’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 IHP 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:

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

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

• 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

vii



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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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.1 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
2015.2 Although most Southeast Asian countries do not experience physical water

1 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%20of%20Action%20on%
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.3 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.4

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