{\H‘r-n r\m

‘?’4 Resmence

Jr*‘i

t o Ry \1‘ LI

m,n* sand e

beclsm‘ Makm
i ARARE AL

;“:1 Marchw 21,2003
Oth Pam ic ctence

Fy




Symposium on Climate and Extreme Events in Asia Pacific:
Enhancing Resilience and Improving Decision Making

Report of a Symposium conducted as part of the
20™ Pacific Science Congress
Bangkok, Thailand
March 19-21, 2003

Eileen L. Shea, East-West Center
A. R. Subbiah, Asian Disaster Preparedness Center



Support for the Symposium on Climate and Extreme Events in Asia Pacific: Enhancing
Resilience and Improving Decision Making and the production of this report was provided by the
Office of Global Programs of the U.S. National Oceanic and Atmospheric Administration
through a contract to the East-West Center (NOAA contract #DG133R-02-SE-0788).

Cover photos of flooding in Sri Lanka and Thailand provided courtesy of Erik Kjaergaard.

Cover photo of “El Nifio Is Here” billboard from Pohnpei, Federated States of Micronesia,
provided courtesy of U.S. National Weather Service, Pacific Region Headquarters.

This report and other related materials from the Symposium are available in PDF format on the
East-West Center website. For more information, contact:

Publication Sales Office

East-West Center

1601 East-West Road

Honolulu, Hawaii 96848-1601

Email: ewcbooks@EastWestCenter.org
Tel.: (808) 944-7145

Fax: (808) 944-7376

Website: www.EastWestCenter.org

© East-West Center 2004



TABLE OF CONTENTS

EXECUtIVE SUMIMATY ...c.viiiiiiiiiiiiiieteetestee ettt ettt ettt st sbe e e 1
ACKNOWIEAZEMENLS ...ttt ettt ettt et e st e e b e e ssaeeaneens 5
ALCTOTIYIIIS ..ttt ettt ettt ettt e ettt e et e et e e et eesabteeeabteeeabeeesabeeenbeeenbeesnseesnnne 7
Introduction and Background .............coooiiiiiiiiiiiiiieeeee e 8
Keynote AdAIESSES. ....ccuuiiiiiiiieiie ettt ettt ettt et et eee et e e 12
National and Sectoral Experiences: Lessons Learned ...........ccccooeeviinieninniniinenncnnienen, 13
Integrating Theme DISCUSSIONS.......cccuieiiiiiiieiieeie ettt ettt 19
Guiding Principles for Mainstreaming Climate Information.............cccccoceviinenicncenennne. 31
CONCIUSION ..ttt ettt et b et st sae et e e s bt et st saeebeessesbeenaes 33
RETETEINCES ...ttt st 33
Appendix A—Symposium AZENda ..........cccuiiiiieiiiiiiieie e 34
Appendix B—List of PartiCipants...........cccuieeiiriiiiieiiiie et 38

Appendix C—Message from Dr. R. K. Pachauri, Chairman,
Intergovernmental Panel on Climate Change ............occvevieiiienieciiienieeieee e 51



EXECUTIVE SUMMARY

Climate-related disasters can jeopardize social development goals—such as ameliorating
poverty; providing adequate food, water, housing, sanitation, and health care; and
protecting the environment—as well as economic development investments that provide
employment and income. At the same time, the drive for social improvement and
economic growth can create new disaster risks (UNDP-BCPR 2004). Thus it is critical to
integrate disaster management within the sustainable development agenda.

National, regional, and global agencies are increasingly aware that resilience to climate
variability and change is an integral component of sustainable development planning.
They also recognize that Asia Pacific communities are among the most vulnerable in the
world, particularly small island states and low-lying coastal areas. Hydrometeorological
conditions account for 80 percent of Asia Pacific’s natural disasters, and the region
accounted for over 80 percent of the world’s climate-related disasters in 1991-2000
(IFRC 2000). Short-term climate variability—including seasonal monsoons, the El Nifio-
Southern Oscillation (ENSO), and the Interdecadal Pacific Oscillation (IPO)—is
compounded by potential long-term changes in temperature, precipitation, storminess,
and sea level associated with global warming. The region is particularly vulnerable
because:

e Water resources are already stressed in many Asia Pacific countries;

¢ Climate-sensitive sectors (e.g., tourism and agriculture) and resources (e.g., coral
reefs and fisheries) are at the heart of current and future economic development
plans; and

e The rich biodiversity and unique ecosystems of Asia Pacific are sensitive to
climate variability and change (with both local and global implications).

During the past decade, a number of research programs were designed to enhance our
understanding of the nature and consequences of climate-related extreme events in the
Asia Pacific region, and to explore the application of climate information to support
decision making. Some of the more prominent examples include: the Extreme Climate
Events Program implemented by ADPC/ECE; Climate Forecast Applications in
Bangladesh, based on models developed by the University of Colorado’s Program on
Atmospheric and Oceanic Sciences and Georgia Institute of Technology; the Pacific
ENSO Applications Center (PEAC); the East-West Center’s (EWC) Pacific Islands
regional contribution to the first U.S. National Assessment; and the Pacific Islands
Climate Change Assistance Program coordinated by the South Pacific Regional
Environment Programme (SPREP). In parallel, regional organizations like ADPC, the
South Pacific Applied Geosciences Commission (SOPAC), and EWC’s Pacific Disaster
Center (PDC) have been developing integrated assessment techniques and new
technologies to support comprehensive emergency management in the region.

As described in a UNDP report titled “A Climate Risk Management Approach to Disaster
Reduction and Adaptation to Climate Change” (UNDP 2002), the concept of climate risk
management—reflecting a more effective integration of climate adaptation with



comprehensive emergency management programs—continues to take shape with the
UNDP-BCPR, the International Federation of Red Cross and Red Crescent Societies
(IFRC), the International Strategy for Disaster Reduction (ISDR), the World
Conservation Union (IUCN), disaster management agencies, and humanitarian relief
organizations actively leading those discussions. The regional consequences of climate
change, including the effects of climate-related extreme events, are expected to provide
an important focus for the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC, see Appendix C).

One common element of all these discussions is a recognition that adaptation to natural
climate variability not only promises to reduce vulnerability in the near term, but also
provides insights and experience that will prove valuable in enhancing resilience to long-
term climate change as well.

In this context, EWC, ADPC, and the Pacific Science Association convened the
Symposium on Climate and Extreme Events in Asia Pacific: Enhancing Resilience and
Improving Decision Making, as part of the 20" Pacific Science Congress. The
Symposium was sponsored by NOAA/OGP, UNDP-BCPR, EWC, and ADPC/ECE (with
funding from NOAA/OGP and the U.S. Agency for International Development, Office of
Foreign Disaster Assistance).

In the Symposium’s opening keynote address, Dr. Michael (Mickey) Glantz highlighted
the importance of addressing the integrated “climate-society system.” He emphasized
that we must consider societal context, decision-making frameworks, and information
needs as well as the ability to monitor, understand, and anticipate changes in the physical
climate system. We must create and sustain partnerships among the multidisciplinary
community of scientists interested in climate adaptation, and the governments, resource
managers, and businesses for whom adaptation represents a matter of survival and
sustainable development.

Individual presentations, working groups, and plenary discussions addressed five
integrating themes:

o Communication—the content, format, and dissemination of climate information to
support decision making, as well as the identification of critical information gaps;

e Participation—engaging relevant stakeholders and establishing a dialogue with
users of climate information;

e Information use—how climate information has been and can be used to support
decision making, including responses to individual events and the routine
integration of climate information in development planning;

e [nstitutional capacity—institutional barriers as well as opportunities to enhance
the capabilities of current and emerging organizations;

o Scientific and technical issues—critical information gaps and future priorities.

The individual presentations on national and sectoral experiences confirmed the exposure
and sensitivity of the Asia Pacific region to climate-related extreme events, and



highlighted opportunities in a number of key sectors: agriculture and food security;
drought, flood, and fire management; disaster management; tourism; health; water and
other natural resource management; and fisheries. These presentations and subsequent
working group discussions also reinforced the central importance of a highly
collaborative, participatory process in which scientists and decision makers share
responsibility for developing and applying climate information to enhance the resilience
of Asia Pacific communities and improve decision making.

Symposium discussions highlighted the following points that might be considered
guiding principles for climate information systems.

e Address the integrated climate-society system

o Climate risk management in a sustainable development context
o Climate risk management as a valuable framework for building
partnerships and guiding climate information systems

o Understand vulnerability and focus on building resilience

o Place and context matter

o Understand decision-making framework(s) to help guide climate
information development, delivery, and applications

o Provide mechanisms to continuously assess vulnerability, adjust decisions,
identify new opportunities, and routinely integrate new insights and
capabilities

o Emphasize proactive planning

e Focus on useful, usable, and actionable information

o Scale, timing, format, language, and content of information appropriate to
a particular application/user community

o Products and process responsive to user needs

o Tools and technology appropriate to a given user and application

e Recognize the importance of climate information on a continuum of time scales
from extreme events through variations in climate on seasonal, intra-seasonal and
year-to-year time scales, and climate change on decadal and longer time scales

o Provide a valuable focus to galvanize the commitment of scientists,
government, the private sector, and the public

o Address today’s problems while planning for the future

o Protect public health and safety, improve decision making in critical
sectors, and support long-term planning and policy development



o Utilize a team/network approach with partners engaged in an iterative,
participatory process

o The process of communication and dialogue between the providers and
users of climate information is at least as important as the individual
climate information products

o Building trust and credibility is essential to success

o Sharing experiences, expertise, and tools among teams/networks is vital to
regional success

e Recognize the vital role of trusted information brokers (individuals, institutions,
associations)

e Build on existing systems, institutions, programs, relationships, and networks
and recognize the necessity of education, training, and capacity building

This provides only a shorthand version of some of the rich discussion that characterized
the March 2003 Symposium on Climate and Extreme Events in Asia Pacific. Additional
details are provided in the full Symposium Report. The report, as well as Symposium
presentations and background materials, can be found online at:

www2.EastWestCenter.org/climate/extreme
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INTRODUCTION AND BACKGROUND

According to the 2000 World Disaster Report issued by the International Federation of
Red Cross and Red Crescent Societies (IFRC 2000), over 80 percent of the world’s
climate-related disasters in 1991-2000 occurred in Asia. While acknowledging the lack
of sufficient observational data to accurately assess trends, and the need for enhanced
spatial detail in models used to project changes in some phenomena, the Third
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC TAR)
provides some estimates of scientific confidence in observed and projected changes in
extreme events (IPCC 2001). Many of the conditions discussed—such as more intense
precipitation events, increased summer continental drying with associated risk of drought,
and changes in tropical cyclone intensities and tracks—have significant potential
consequences for countries of the Asia Pacific region. The IPCC TAR also points to
likely increases in the extremes of drying and heavy rainfall associated with El Nifio and
an increase in the variability of Asian summer monsoon rainfall. The El Nifio-Southern
Oscillation (ENSO) cycle is associated with changes in patterns of extreme events such
as droughts, floods, and tropical cyclones that already present significant challenges to
Asia Pacific countries.

National governments, regional organizations, and international scientific, development,
and donor agencies increasingly recognize the importance of enhancing resilience to
climate-related extreme events as an integral component of sustainable development
planning. The United Nations Development Programme (UNDP), the Organization for
Economic Cooperation and Development, the World Conservation Union (IUCN), the
World Bank and regional development banks, and other partners have begun a dialogue
on how to integrate adaptation to climate variability and change into poverty reduction
and environmental management programs.

The concept of climate risk management—reflecting a more effective integration of
climate adaptation with comprehensive emergency management programs—continues to
take shape, with the UNDP Bureau of Crisis Prevention and Recovery (UNDP-BCPR),
the IFRC, the International Strategy for Disaster Reduction (ISDR), disaster management
agencies, and humanitarian relief organizations actively leading those discussions. Early
planning for the IPCC Fourth Assessment Report focuses increasing attention on regional
consequences with the effects of extreme events highlighted as a particularly important
focus (see Appendix C). One common element of all of these discussions is a
recognition that adaptation to natural climate variability not only promises to reduce
vulnerability in the near term, but also provides insights and experience that will prove
valuable in enhancing resilience to long-term climate change as well.

During the past decade, a number of research programs designed to enhance our
understanding of the nature and consequences of climate-related extreme events in the
Asia Pacific region, and to explore the application of climate information to support
decision making, have emerged. Some of the more prominent examples include: the
Extreme Climate Events Program implemented by the Asian Disaster Preparedness
Center (ADPC/ECE); Climate Forecast Applications in Bangladesh based on models



developed by the University of Colorado’s Program on Atmospheric and Oceanic
Sciences and Georgia Institute of Technology; [UCN’s Southeast Asian Dialogue on
Water and Climate; the Pacific ENSO Applications Center (PEAC); regional climate
assessments such as the EWC’s Pacific Islands regional contribution to the first U.S.
National Assessment; and the Pacific Islands Climate Change Assistance Program
coordinated by the South Pacific Regional Environment Programme (SPREP). In
parallel, regional organizations like ADPC, the South Pacific Applied Geosciences
Commission (SOPAC) and the Pacific Disaster Center (PDC) have been developing
integrated assessment techniques and new technologies to support the development of
comprehensive emergency management programs in the region.

To date, however, no attempt has been made to synthesize the results of these programs
in terms of their implications for the development and application of useful climate
information in the Asia Pacific region.

To that end, EWC, ADPC, and the Pacific Science Association convened the Symposium
on Climate and Extreme Events in Asia Pacific: Enhancing Resilience and Improving
Decision Making as part of the 20™ Pacific Science Congress. The 2'2-day Symposium
was organized to facilitate the sharing of individual experiences and discussion of
integrating themes that will provide a framework for comparing programs and identifying
common problems and opportunities.

Symposium Themes

Individual presenters and plenary discussants were asked to address the following
integrating themes:

o Communication—the content, format, and dissemination of climate information to
support decision making, as well as the identification of critical information gaps;

e Participation—engaging relevant stakeholders and establishing a dialogue with
users of climate information;

e [Information use—how climate information has been and can be used to support
decision making, including responses to individual events and the routine
integration of climate information in development planning;

e [nstitutional capacity—institutional barriers as well as opportunities to enhance
the capabilities of current and emerging organizations;

o Scientific and technical issues—critical information gaps and future priorities.



Symposium Format!

The Symposium began with an opening keynote address by Dr. Glantz entitled “Problem
Climates or Problem Societies?” He provided insights into the nature of climate-society
interactions that define a community’s vulnerability to changes in climate and set the
stage for subsequent discussions of the challenges and opportunities faced in working to
enhance the resilience of Asia Pacific communities.

Following Dr. Glantz’ presentation and an overview of the Symposium objectives by the
Co-Chairs, the participants heard a series of individual presentations on national
experiences designed to reduce vulnerability to extreme events through the development
and application of climate information. The first of these sessions focused on
experiences in Asia, with presentations on climate forecasting and applications in
Indonesia, Vietnam, the Philippines, and Bangladesh. The second session on national
experiences focused on Pacific Island jurisdictions with insights from speakers
representing PEAC, SOPAC, the Federated States of Micronesia (FSM), and Australia.

These national perspectives were then complemented with presentations focused on the
challenges and opportunities for climate forecast applications in climate-sensitive sectors
throughout the Asia Pacific region. This session included presentations on agriculture,
water resources, public health, tourism, and urban and coastal infrastructure prepared by
representatives of Indonesia, the Philippines, ADPC, FSM, and the Republic of Palau.

On the morning of March 20, the third Symposium session focused on the capabilities,
responsibilities, programs, and plans of key regional institutions and programs engaged
in climate and extreme event forecasting, vulnerability assessment, and applications in
the Asia Pacific region. This session began with a panel presentation highlighting key
issues in the context of four integrating themes—communications, participation,
institutional capacity, and scientific and technical issues. In the context of this opening
panel, individual Symposium participants then made brief presentations to share some of
their own experiences, programs, and plans. Representatives of regional programs and
institutions who spoke during this session are as follows:

Linda Stevenson, Asia-Pacific Network for Global Change Research (APN);

Taito Nakalevu, SPREP;

Scott Power, Australia Bureau of Meteorology;

Jim Salinger, New Zealand National Institute of Water and Atmospheric Research

(NIWA);

Kamal Kishore, UNDP-BCPR;

e Harry Proctor, U.S. Agency for International Development, Office of Foreign
Disaster Assistance (USAID/OFDA);

e Glenn Dolcemascolo, ADPC.

' The complete Symposium Agenda is included as Appendix A.
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Following these presentations, Symposium participants engaged in a facilitated
discussion of how the individual and shared assets of these regional institutions and
programs might be applied in the context of an integrated program of climate risk
management in the Asia Pacific region.

During concurrent, small-group breakout sessions organized around the Symposium’s
five integrating themes, participants were able to explore some of the climate risk
management concepts emerging from the presentations and began to develop a practical
framework to help guide the implementation of those concepts in the region. Working
group discussions were preceded by formal presentations from the following:

e Cheryl Anderson (Social Science Research Institute, University of Hawai‘i), who
spoke about the challenges and opportunities for communications and
participation drawing from experiences associated with PEAC;

e Stan Goosby (PDC), who highlighted the potential value of recent developments
and new capabilities in science and technology including hazard modeling,
geographic information systems (GIS)-based visualization techniques and
decision support tools;

e Glenn Dolcemascolo (ADPC), who highlighted some of the issues associated with
institutional capacity building for enhancing resilience to climate-related extreme
events.

Following a closing keynote address provided by Mr. Thomas Brennan (UNDP) on
Friday, March 21, Symposium participants heard from an invited panel of experts who
provided a summary of the insights drawn from the working group discussions. These
closing panel discussants were selected on the basis of individual expertise and
connection to programs and institutions that are in a position to further advance the
emergence of effective climate information services in the Asia Pacific region. The
closing panelists included:

e Mickey Glantz (National Center for Atmospheric Research), who moderated the
session;

e Maxx Dilley (International Research Institute for Climate Prediction of Columbia
University), who reported on working group discussions of issues associated with
communication and information use;

e Michael Hamnett (University of Hawai‘i), who presented findings from the
working group discussions of issues associated with participation;

e Kamal Kishore (UNDP-BCPR), who reported on working group discussions of
institutional capacity-building;

e Jim Salinger (NIWA), who reported on working group discussions of science and
technology issues.

Following these presentations and plenary discussions, Eileen Shea (EWC), Symposium

Co-Chair, provided a summary of the key points presented by the panelists and the
findings and recommendations that emerged from the Symposium deliberations in the
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form of some guiding principles for mainstreaming climate information to enhance
resilience in Asia Pacific communities. The Symposium concluded with closing remarks
from Symposium Co-Chairs.

KEYNOTE ADDRESSES

Holding the Symposium as part of the 20™ Pacific Science Congress provided an
opportunity for two keynote addresses that would be open to all Congress participants.
On the morning of March 19, 2003, Dr. Glantz delivered an opening lecture entitled
“Problem Climates or Problem Societies?” Dr. Glantz’ address provided an historical
perspective on societal considerations of climate as a hazard to be avoided, a resource to
be exploited, and a constraint on economic development. Dr. Glantz defined climate as
comprising variability from season to season and from year to year; fluctuations on the
order of decades; and change on the order of centuries. He noted that governments are
becoming increasingly aware of the implications of changes in climate on all of these
time scales. While highlighting the particular challenges presented by climate-related
extreme events (e.g., droughts, floods, and tropical cyclones), Dr. Glantz noted that
climate-related extreme events can provide a valuable focus for capturing public and
policy attention as well as exposing society’s strengths and weaknesses in evolving
appropriate responses.

Rather than a more traditional approach of thinking about changes in climate in isolation,
Dr. Glantz encouraged Symposium participants to address the integrated climate-society
system. This integrated approach requires recognizing that issues of climate vulnerability
and resilience reflect changes in both the physical climate system and social factors (e.g.,
demographics, policies, institutions, and human behavior). Dr. Glantz boldly predicted
that the twenty-first century might come to be known as the “Climate Century,” and he
encouraged Symposium participants (as well as scientists, governments, and institutions
more generally) to:

e Complement scenario-based studies of future climate conditions with studies of
historical and contemporary climate to develop insights into the nature of the
climate-society partnership and identify opportunities to strengthen that
partnership;

e Conduct further research on the nature of climate-society interactions and identify
critical cause-and-effect relationships in the climate-society system;

e Embrace a scientific and public policy approach that addresses both near-term
needs and long-term opportunities,

® Recognize the importance of seasonality—rather than long-term trends—in the
climate-society system;

o Emphasize a proactive, precautionary approach to dealing with the uncertainties
that will continue to characterize our understanding of the integrated climate-
society system.
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On the morning of March 21, Tom Brennan of UNDP-BCPR provided a closing keynote
address on “Climate and Disaster Management.” This address placed the Symposium
discussions of regional experiences in a broader context of international discussions of
climate vulnerability and adaptation and laid the groundwork for the final day of
Symposium deliberations. In this context, Mr. Brennan reinforced earlier discussions
regarding the climate-related vulnerability of Asia Pacific communities with an emphasis
on the significance of climate-related natural disasters such as floods, droughts, and
tropical cyclones. Mr. Brennan highlighted the important contribution that climate
adaptation can make to broad development goals such as economic development, poverty
alleviation, and human development/quality of life. By way of examples, he encouraged
Symposium participants to consider pursuit of the following objectives:

o Short-term: Improve awareness of climate forecasts and applicability to farming
practices and water resource management;

o Medium-term: Maximize potential gains from climate forecasts, minimize crop
losses from floods and droughts, and preserve assets (housing, livestock, etc.);

e Long-term: Incorporate climate change into national land use and economic
development planning.

A summary of Mr. Brennan’s assessment of key players and critical actions required to
pursue these three objectives is provided in Figure 1.

NATIONAL AND SECTORAL EXPERIENCES: LESSONS LEARNED

The national and sectoral presentations (which are listed in Figure 2) confirmed the
exposure and sensitivity of the region to climate-related extreme events. The
presentations reiterated the significant costs of extreme events in the region, including
damages, recovery costs, and lost income. They also highlighted opportunities for
climate forecast applications in agriculture and food security; drought, flood and fire
management; disaster management; tourism; water and natural resource management;
public health; and energy. Also, nearly every presentation highlighted the central
importance of water resources to public health and safety and economic development in
the region, and noted that the availability and quality of water resources are significantly
and routinely affected by climate variability, especially tropical cyclones in the Pacific
Islands and Asian coastal communities.

13



Figure 1: Short-, medium-, and long-term objectives for climate information services in the
Asia Pacific region (as provided by Tom Brennan, UNDP-BCPR, during Symposium
closing keynote address, March 21, 2003)

Short-Term Objective

Critical Players

Critical Actions

Medium-Term Objective

Critical Players

Critical Actions

Long-Term Objective

Critical Players

Critical Actions

Improve awareness of climate forecasts and applicability to farming
practices and water resource management.

Hydrometeorological, agricultural, water resource management, public
information, and disaster management agencies.

(1) Enhance short-, medium-, and long-term forecast capabilities

(2) Translate forecasts into understandable messages

(3) Apply forecasts to decision making at national level

(4) Disseminate forecast information to farming/fishing communities

Maximize potential gains from climate forecasts, minimize crop losses
from floods and droughts, and protect assets (housing, livestock, etc.).

Hydrometeorological, disaster management, water resource management
and agricultural agencies; agricultural research and extension agencies
and programs; housing design companies and agencies; financial
institutions; nongovernmental organizations; public works agencies;
provincial/municipal/village authorities.

(1) Enhance policy/organizational mechanisms to assure coordinated and
comprehensive approach to disaster risk management

(2) Develop flood maps/flood referencing tools and flood models

(3) Identify and promulgate alternative cropping strategies

(4) Further refine forecasts into actionable messages

(5) Provide accurate and timely early warning

(6) Establish and apply disaster-resistant building codes

(7) Implement community-based disaster management programme

(8) Assist in flood-proofing vulnerable communities

Incorporate climate change into national land use and economic
development planning.

Hydrometeorological, national planning, land use planning agencies,
financial and insurance institutions.

(1) Plan and zone coastal communities in accordance with climate
change forecasts
(2) Establish national insurance schemes to share residual risk
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Figure 2: Presentations on national and sectoral experiences

e (limate Information Applications in Vietnam (Nguyen Dai Khanh, National Hydro-
Meteorological Service of Vietnam)

e (Climate Information Applications: Indonesian Experiences (Hery Harjanto, Indonesia
Department of Meteorology and Geophysics)

e Responding to Climate Risk in the Philippines (Nathaniel A. Cruz, Philippine Atmospheric,
Geophysical and Astronomical Services Administration)

e (Climate Forecast Applications in Bangladesh (S. M. Mahbubur Rahman, Institute of Water
Modeling, Bangladesh)

e The Pacific ENSO Applications Center and Disaster Management: Lessons Learned from
the 1997-1998 El Nifio (Michael P. Hamnett, Social Science Research Institute, University
of Hawai‘i)

e National Experiences in the Development and Application of Climate Information for
Reducing Impacts of Climate-Related Extreme Events (Atu Kaloumaira, South Pacific
Applied Geosciences Commission, Fiji)

e Australia’s Experience in the Development and Application of Climate Information to
Reduce Vulnerability to Extreme Events: Risk Management in a Variable, Non-stationary
Climate (Holger Meinke, Queensland Department of Primary Industries/CSIRO, Australia)

e Climate Prediction Activities in the South Pacific: The Island Climate Update (Jim
Salinger, New Zealand National Institute of Water and Atmospheric Research)

e Challenge and Opportunity of Climate Information Application in the Agricultural Sector:
Indonesia (Rizaldi Boer, Bogor Agricultural University, Indonesia)

e Vulnerability and Adaptation in Urban Water Resources Management (Susan Espinueva,
Philippine Atmospheric, Geophysical and Astronomical Services Administration)

e Challenges and Opportunities in Climate-Sensitive Sectors: Public Health (Eric Tayag,
Philippines Department of Health)

e (limate Change in Palau (Techur Rengulbai, Bureau of Public Utilities, Palau Ministry of
Resources and Development)

e CFAB: Climate Forecast Applications in Bangladesh (Glenn Dolcemascolo, ADPC on
behalf of ADPC, Georgia Institute of Technology and University of Colorado)

Note: Complete presentations can be found at the Symposium website:
www?2.EastWestCenter.org/climate/extreme
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Enhancing Information

Asia Pacific experience in the development and use of climate forecasts—most notably
forecasts of ENSO—confirms that significant improvements in forecasting capabilities
have been made in the past decade, but there are still limitations, including:

The limited spatial resolution of most computer models used in climate
forecasting and assessment and the need to transform models of global and
regional climate processes (such as ENSO and [PO) into specific information
about conditions in a given locale—what the scientific community calls
“downscaling”;

A similar lack of detailed regional or local information on the impacts of changes
in climate on individual communities, resources, and sectors as well as the options
available to mitigate or adapt to those impacts;

The need to significantly enhance the resources available for regional
assessments of vulnerability and resilience on a variety of time scales—from
individual extreme events through seasonal, intra-seasonal and interannual
variability, to long-term projections of climate change associated with greenhouse
gases;

The lack of baseline data, historical observations, and sustained monitoring of
critical climate parameters such as temperature, humidity, precipitation, tropical
cyclones, and sea level, and similar limitations on historical data and future
projections of changing economic and demographic conditions,

The need to document and understand the differences between individual ENSO
events (what one participant called the different “flavors” of ENSO) and to
accurately describe the meaning of “normal” (non-event) years;

The need to further explore and exploit the capabilities of systems analysis as an
important conceptual approach that can provide an integrated perspective on the
integrated climate-society system and the potential benefits of new information
management and data visualization tools (such as GIS) and model-based decision
support tools.

Enhancing Communication

A host of other lessons learned from the Asia Pacific experience relate to the challenges
and opportunities associated with establishing and sustaining a highly collaborative,
participatory process through which scientists and decision makers share responsibility
for the development and application of useful climate information designed to enhance
the resilience of Asia Pacific communities. In this context, Symposium participants
identified a number of factors that appear to be critical for success:

Establishing and maintaining an interactive dialogue between providers and users
of climate information services. Many of the examples shared during the
Symposium reinforced the concept of coproduction of knowledge—an
evolutionary process of shared learning and joint problem solving by teams
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comprising the providers of climate information and the users of that information
(see Figure 3). These teams of individuals and institutions leveraged the special
expertise and capabilities that each brought to the table and worked together to
identify information needs, develop and evaluate new information products, and
use climate information to address the needs of real people in real places.

° Conceptual Model of a Pacific Climate Information Service

& |dertification of irformation nesds
& Product design and evaluation
« Future needs and opportunities

.H;.,,,,f Continuous Interaction  provigerser
Camate mformation g Information Flow '“""'f""“"""

#Product developrent and distribution
* Information interpretationtranslation
* Communication outreach/education

Assessment as Continuing Process of
Shared Learning and Joint Problem Solving [Shea, 2001)

Figure 3: Climate assessment and information services as continuing process of
shared learning and joint problem solving (Shea 2001)

17



e Developing and sustaining trust and credibility in the people, processes, and
products that comprise a climate information system. One of the early members
of the PEAC scientific team, for example, emphasized that eyeball-to-eyeball
contact—regular communication with users—is an essential requirement, and
building such trust is a long-term effort. This also involves:

o Identifying and engaging trusted information brokers—individuals and
institutions that are already perceived as credible sources of climate (and other
scientific) information. Part of that credibility is institutional (e.g., universities or
meteorological services with established reputations), but part of it also appears to
be personal. The individuals who took the initiative in creating effective climate
information systems in Asia Pacific established themselves as reliable members of
the community in which they lived and worked, and their work had demonstrated
value to the communities and governments of the region. Symposium participants
also noted that press and media, the private sector, traditional teachers, and
community leaders are critical information brokers that have not always been
effectively engaged as partners in climate forecasting and information systems. In
this context, there needs to be a shared and consistent vocabulary and a
commitment to effective translation of climate forecast information into
understandable, useful, and actionable messages.2

e Acquiring a continuum of information that spans time scales from extreme events
(droughts, floods, tropical cyclones) through seasonal to interannual variability to
long-term climate change. Symposium participants consistently highlighted the
fact that ENSO-based forecasts assist Asia Pacific communities in addressing
today’s problems, and provide valuable insights into vulnerability and adaptive
capacity in the long term.

e Recognizing that for most decision makers and policy officials, climate is only
one factor in a complex, multi-hazard context. Most decision makers are
addressing a myriad of interacting social, environmental, and economic stresses at
any one time. Successfully integrating considerations of climate variability and
change as part of a comprehensive risk management program requires an
understanding of the decision-making framework(s) currently in place, including
knowledge of traditional sources of information and approaches to risk
management; the timing and nature of key decisions, including critical periods
and specific decision points during which climate information can be utilized; and
tailoring climate information to meet the specific information needs of a decision
maker.

e Reinforcing the important links between climate adaptation and sustainable
development in the Asia Pacific region and related national and international
efforts to implement the United Nations Millennium Development goals.

2 This concept of actionable messages was reinforced by Mr. Brennan, UNDP Bureau of Crisis Prevention
and Recovery, in his closing keynote address.
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INTEGRATING THEME DISCUSSIONS

Following the presentations on national and sectoral experiences, Symposium
participants engaged in small working group discussions focused on the following
integrating themes:

e  Communication issues related to the content, format, and dissemination of climate
information to support decision making as well as the identification of critical
information gaps;

e Information use issues related to how climate information has been and can be
used to support decision making, including responses to individual events and the
routine integration of climate information in development planning;

e Participation issues related to effectively engaging relevant stakeholders and
establishing an interactive dialogue with users of climate information;

o [nstitutional capacity issues, which include institutional barriers as well as
opportunities to enhance the capabilities of current or emerging organizations in
the Asia Pacific region;

o Scientific and technical issues with particular attention to filling critical
information gaps and identifying future priorities.

Based on some of the insights from the discussion of national and sectoral experiences,
issues of communication and information use were combined, resulting in the
organization of four working groups:

e Communication and Information Use, moderated by Maxx Dilley (International
Research Institute for Climate Prediction of Columbia University);

e Participation, moderated by Mike Hamnett and Cheryl Anderson (University of
Hawai‘i);

¢ Institutional Capacity, moderated by Kamal Kishore (UNDP-BCPR); and

e Science and Technology, moderated by Jim Salinger (NIWA).

During the afternoon and evening of March 20, the working groups explored the
strengths, weaknesses, opportunities, and constraints of mainstreaming climate
information into decision making to support resilience. Working group moderators
summarized the group discussions in plenary on the morning of March 21 (See Tables 1
through 4).

19



Table 1: Working Group on Communication and Information Use

Communication and
Information Use

Strengths

Weaknesses

Opportunities

Constraints

Information on extreme
climate events

e Credible and reliable
scientific information

e El Nifio is a signal and a
source of some skill

e Probabilistic information
on ENSO impacts

e Low accuracy forecasts
of ENSO strength

Seek for more predicta-
bility within climate
system

Better climate informa-
tion, including forecasts

Model improvements

¢ Information is complex

o Low skill of forecasts in
places

e Limited understanding of
climate system

Information on socio-
economic factors
contributing to climate-
related outcomes

e Social contribution to
losses is not well
appreciated or identified

“Hindcasting” recent ex-
treme climate events pro-
vides an opportunity to
decision makers to identi-
fy strengths and weak-
nesses, opportunities and
constraints in past re-
sponses; “look back to
look ahead”

¢ Not enough data
(especially on impacts)

Information overall

e There is useful
information

Extremes bring

communities together:
Variability research
Change research
Policymakers
Public
Media
Corporations

e Climate information is
not useful in all contexts
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Table 1: Working Group on Communication and Information Use

Communication and
Information Use

Strengths

Weaknesses

Opportunities

Constraints

Factors affecting informa-
tion interpretation

e High societal awareness
of El Nifio impacts and
forecast availability

e Demonstrations of
forecast value in certain
situations

e Different national
perspectives/experiences
in past ENSO events

e People act on the
previous ENSO event

e Low societal awareness
of La Nifia impacts

e [fan Fl Niflo is forecast,
funds become available to
agencies; there may be a
reluctance to update the
forecasts as El Nifio
evolves

e Updates are not always
picked up

e Distortion of information
due to perception, vested
interests

Recurring climate im-
pacts and losses draw
attention to climate and
can persuade people to
adopt preventive
practices

Involve decision makers
in data collection, moni-
toring, and analysis
Document cases where
climate information was
not used

Regularize to routinely
issue updates
Combination of past with
future information to
formulate messages
(Potential of) better un-
derstanding of the mean-
ing of “normal” climate

e Not every ENSO event is
the same, nor are its
effects and impacts
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Table 1: Working Group on Communication and Information Use

Communication and
Information Use

Strengths

Weaknesses

Opportunities

Constraints

Demand

Extreme climate event
information is highly
sought after; demand for
information is high.

Lack of understanding of
limitations of forecasting
weather, climate, and
extremes by the public
Limited private sector
involvement

Maintain awareness of
communication sources
(magazines) in other
fields

Rising expectations of
forecasting groups
Credibility loss when
forecast is perceived as
bad

Capacity to communicate
and meet information
demand

Climate research capacity
does exist in many Asia
Pacific countries.

User <--> provider com-
munication improving
Getting a better apprecia-
tion of what information
is useful

Some degree of climate
information and applica-
tions network formation
both internationally and
nationally with some de-
gree of institutionaliza-
tion

Limited understanding of
climate—impact links
Ad hoc communication
channels

Lack of systemic ap-
proach to end-to-end
climate and applications
information
Communication is diffi-
cult due to diversity of
uses, users, genders, and
sectors.

Opportunity to target
audiences based on in-
creasing understanding
of who they are and what
kind of information they
need, as well as how they
get the information
Tailored forecast devel-
opment and production
Clearer terms and lan-
guage to communicate
better

User’s needs are diverse
and difficult to address
Limited budgets
Human, financial, and
infrastructure resources

Information access

Several reliable forecast
sources on the Internet

Too many amateur fore-
casts on the Internet

Work closely with me-
dia; strengthen mutual
awareness

Media do not really
understand El Nifio
forecasts, and tend to
sensationalize El Niflo.
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Table 1: Working Group on Communication and Information Use

Communication and
Information Use

Strengths

Weaknesses

Opportunities

Constraints

Multiplicity of
information sources

e Many external sources of
forecasts (amplifies
forecast messages)

People are confused by
conflicting information.
Global information does
not always reflect region-
al contrasts.

e Develop approaches to
producing consensus
forecasts

Disparate sources of
forecasts

Communication gaps

Confusing and often
inconsistent terms used
by decision-makers,
policymakers, users, end
users, intermediaries,
public

Communication gap
between academic jargon
and operational needs

Communication gap
between operational
community and
media/public/policy-
makers (language)
Language barriers

Climate variability and
change

¢ Climate change is draw-
ing attention and research
funding, fostering capac-
ity, and intense concern
with impacts in Asia
Pacific.

Not enough known about
climate change

High uncertainty

Lack of regional-scale
information about climate
change

¢ Gain credibility with
climate variability fore-
casts to generate credi-
bility for climate change
adaptation measures

e Discuss climate change
possibilities through ref-
erence to extreme events

Global warming is
changing the averages
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Table 2: Working Group on Participation in Mainstreaming Climate and Extreme Event Information into Projects, Policy,
and Everyday Practice

Participation

Strengths

Weaknesses

Opportunities

Constraints

Participation can help to
do less expensive, more
productive projects where
the information created is
more useful (e.g.,
Mekong River)

Engages community in
identifying solutions for
problems they are trying
to fix (e.g., land use in
Fiji)

Departments of Health
have to deal with
community and has
mechanisms in place to
deal with other organi-
zations (e.g., Dengue
epidemic)

Local meteorological
services not consulted in
information that regional
organizations put out, but
local meteorological
services may have to
respond

Weather service has to
pay TV to disseminate
climate information (e.g.,
Fiji and other Pacific
Island countries)

Among partners, there are
strengths and weaknesses;
often in partnerships, one
has more resources and
dictates the process,
failing to listen to the
weaker partner

Leaders define priorities,
but most leaders are not
environmentalists. They
may limit access to infor-
mation and participation
in climate work.

Pool resources with other
agencies and organiza-
tions (e.g., Philippines
Department of Health)
Involve everyone in plan-
ning at the beginning of
the process. Identify
stakeholders and sectors,
and include them in
planning.

Assess the user needs to
be able to provide the
information that is useful
Make a list of products or
information that climate
information producers
can provide. Intermediary
to match the services and
needs.

Engage end users.
Growing interest from
end users in receiving
information. Opportuni-
ties to tailor-make infor-
mation.

For Meteorological
Services to help media
better frame the in-
formation so that they re-
port correctly and under-

Need to secure funding
from outside source to
engage in “participatory
meetings” like Climate
Outlook Forums

Not enough resources
identified before engag-
ing in participatory activ-
ities, so expectations are
built without being able
to deliver products
ASEAN Specialized Met
Center preparing and
downscaling information,
but not all nations in the
region have access to this
information
Governments and policy-
makers do not necessarily
use information in the
ways that it is intended.
They restrict the sharing
of information and this
constrains participation.
Political constraints—
restriction of information
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Table 2: Working Group on Participation in Mainstreaming Climate and Extreme Event Information into Projects, Policy,
and Everyday Practice

Participation

Strengths

Weaknesses

Opportunities

Constraints

stand ENSO

For East Timor to
structure a system based
on best practices and
recommendations from
Symposium participants
Partnerships in East
Timor. Not easy, but
there is an opportunity to
build a participatory
climate system based on
partnerships.
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Table 3: Working Group on Institutional Capacity Building

Institutional Capacity

Building Strengths Weaknesses Opportunities Constraints
Skills e Existing skills ¢ Insufficient capacity Increased awareness for Lack of high level
e Existing networks ¢ No financial capacity the need to train support
e Institutional memory e Lack of analytical skills Increased awareness of Lack of resources for
e Traditional methods of  |e Lack of skills beyond dis- | climate at school level education and inter-
forecasting ciplinary boundaries Information and commu- disciplinary work
e Lack of information nication technology
Resources ¢ Enough resources in e Not well coordinated Examples of success Ineffective use of existing
some countries to do e Skills lacking stories resources
extra work Upscaling from indi- Lack of appreciation of
vidual cases to broader interlinkages
lessons learned Lack of integrated use of
existing resources
Mechanisms e Systems and procedures |e Lack of mainstreaming Build capacities Few opportunities and

for collecting data
Greater emphasis on end-
to-end systems

Different socio-
economics pose different
challenges

Look at larger complex
systems that cut across
disciplinary boundaries

incentives for cross-
disciplinary work
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Table 3: Working Group on Institutional Capacity Building

Providers Users (Policymakers)

Meteorological Services
and Disaster Management

A Financial A Land Use

. Institutions A Water
Agencies, etc. A Corporations, Allocation
etc. A Fiscal Policy
A Financial
Provisions,
etc.

A Eddcation

Intermediaries Private Public
» < o sector sector

A Agriculture A Health

A Fisheries A Water
A Aviation Industries Management
A Health A Food

Professionals Distribution
A Tourism Operators A Forestry

A Education

Users (Decision Makers)
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Table 4: Working Group on Science and Technology

Science and
Technology

Strengths

Weaknesses

Opportunities

Constraints

Abundance of modeling
tools for prediction
(climate forecasts not
available 10 years ago)
Systems modeling as a
good communication
tool, as well as GIS
scenarios

Process modeling tools to
forecast system response
well developed, e.g., hy-
drology, climate, agro-
meteorology

Real and near real time
monitoring, e.g., ground
and satellite, radar, GPS
Multidisciplinary scienti-
fic networking and col-
laboration for science and
policy development
Abundance of applied re-
search programs reaching
to national level and
below

More development agen-
cies making resources
available

Variation in Internet ca-
pacities and capabilities
Science resources not
well developed in devel-
oping countries (DC)
Lack of awareness in DC
because of limited impact
studies—which are re-
quired in the development
agenda. The awareness in
developed countries has
come from advocacy.
Having strategies to de-
ploy a technology to a
region

Lack of local monitoring
of climate and sea level in
DC

Downscaling of predic-
tions to the local level
Quality and reliability of
climate forecasts

Local knowledge and
needs not being commu-
nicated to the science and
technology sector
Understandable commu-
nication of science infor-
mation to the end user

Coupled analysis of tra-
ditional knowledge and
scientific approaches
Involve users at local
level in data collection
More sectoral analysis at
the socio-economic and
cultural levels (beyond
health, agriculture, and
water)

Education on climate
issues in schools and
community

Education in computer
technologies for use of
climate products

Large opportunities to
mobilize resources for
research and applications
in climate adaptation
Using scientific tools to
improve risk management
tools (GIS)

Existence of many re-
gional organizations, e.g.,
SOPAC, SPREP, APN,
ASEAN

Local downscaling of
predictions

Funding

Tremendous variation of
human resources in the
region

Mindset of local users,
and at every level, of tra-
ditional versus scientific;
acceptance (doubt) of
new technologies
Dealing with scientific
uncertainty

Which scientific institu-
tions are responsible in an
operational setting and
legal authorization

Lack of local modeling
and information
Scientific knowledge
gaps and understanding
of the climate system
Donor resources are often
restricted in many ways
Communication of
science in plain language
Information overload to
national government,
local government, and
end users
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Table 4: Working Group on Science and Technology

Science and
Technology

Strengths

Weaknesses

Opportunities

Constraints

e Strong human resource
base now in climate
science, which is very
available internationally

¢ Good computer technol-
ogy and transfer of tech-
nology to personal
computers available

¢ Healthy interest from cli-
mate science and scien-
tists to apply the science

Lack of knowledge of
local language across
cultural and linguistics
gaps

Lack of analysis of
traditional technologies
and observations of
environmental change
Application models and
decision support tools re-
quire further development
Fear of hidden costs of
computers and
technologies

¢ Filtering of information
¢ Better development of
climate response systems

29




As reflected in Tables 1 through 4, the themes used to organize these small-group
discussions are not mutually exclusive; many of the groups touched on similar challenges
and opportunities. Essential factors mentioned by all four working groups included:

o Training, education, and capacity building in all components of an effective
climate information system designed to enhance the resilience of Asia Pacific
communities, governments, and businesses;

e FEnhanced information on regional and local impacts of climate variability and
change and more detailed information on the nature of climate-society
interactions at each level;

e Early and sustained engagement of users to identify information needs, develop
and evaluate tailored information products, and explore future applications;

e Continuous communication, even between climate events (e.g., between ENSO
events), and building and sustaining interpersonal communication skills;

o Understanding, articulating, and supporting the roles and responsibilities of key
institutions in the climate-society partnership in each given place and/or sector—
i.e., who is responsible and what they are doing;

e Leadership in government, scientific organizations, communities, and businesses;
o Transforming data and information into knowledge that can be used to support
decision making, including issues related to identifying, developing, and applying

tools and technologies that are appropriate to each location and user group;

e A focused effort to more effectively engage the private sector in climate
information systems and adaptation programs and activities;

e Developing a shared vocabulary that is easily understood by multidisciplinary
teams representing both providers and users of climate information;

o Commitment to a process of shared learning and joint problem solving (co-
production of knowledge and shared responsibility for action);

o Documenting, analyzing, and sharing individual experiences to develop guiding

principles for mainstreaming climate information into decision making in the Asia
Pacific region.
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GUIDING PRINCIPLES FOR MAINSTREAMING CLIMATE INFORMATION

The Symposium provided an opportunity to begin articulating guiding principles for
developing and using climate information to enhance resilience in the face of climate
variability and change. Eileen Shea, Co-Director of the Symposium, described some of
these guiding principles during the closing plenary session (see Figure 4).

Symposium participants committed themselves to implementing these guiding principles
in their programs and institutions. Since March 2003, they have undertaken a number of
activities that continue the spirit of regional collaboration and capacity building,
including:

Presenting initial Symposium findings and recommendations at a number of
regional, national, and international discussions of climate adaptation;

Integrating Symposium insights into planning for national and regional climate
services programs;

Incorporating Symposium insights and guiding principles into planning for the
ADPC Climate Risk Management Program, which is the successor to
ADPC/ECE, and related planning for a collaborative regional climate risk
management program involving EWC, ADPC, PDC, and a number of other
institutions represented at the Symposium;

Developing plans for a June 2004 Pacific Island Training Institute on Climate and
Extreme Events organized by EWC, NIWA, and the University of the South
Pacific with support from the APN CAPaBLE program and NOAA;

Incorporating Symposium insights and guiding principles into EWC’s review of
PEAC’s first 10 years of operation, with an eye toward developing
recommendations for climate forecasting services in the U.S. National Weather
Service Pacific Region;

Developing a regional Dialogue on Water and Climate initiated by [UCN that
targets further development and application of climate and water risk management
in emerging NAPA and IWRM plans.
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Figure 4: Some guiding principlesfor mainstreaming climate information in Asia Pacific:
improving decision making and enhancing resilience

Address the integrated climate-society system

o Climate risk management in a sustai nable development context
o Climate risk management as a valuable framework for building partnerships and guiding
climate information systems

Understand vulnerability and focus on building resilience

0 Place and context matter

o Understand decision making framework(s) to help guide climate information development,
delivery, and applications

0 Provide mechanisms to continuously assess vulnerability, adjust decisions, identify new
opportunities, and routinely integrate new insights and capabilities

o0 Emphasize proactive planning

Focus on useful, usable, and actionable information

0 Scale, timing, format, language, and content of information appropriate to a particular
application/user community

0 Products and process responsive to user needs

0 Toolsand technology appropriate to a given user and application

Recognize the importance of climate information on a continuum of time scales from extreme
events through variations in climate on seasonal, intra-seasonal and year-to-year time scales, and
climate change on decadal and longer time scales

0 Provide a vauable focus to galvanize the commitment of scientists, government,
the private sector, and the public

0 Addresstoday’s problems while planning for the future

0 Protect public health and safety, improve decision making in critical sectors, and support
long-term planning and policy development

Utilize a team/network approach with partners engaged in an iterative, participatory process
0 Theprocess of communication and dialogue between the providers and users of climate
informationis at least as important as the individua climate information products
0 Building trust and credibility is essential to success
0 Sharing experiences, expertise, and tools among teams/networks is vital to regional success

Recognize the vital role of trusted information brokers (individuals, institutions, associations)

Build on existing systems, institutions, programs, relationships, and networks and recognize the
necessity of education, training, and capacity building
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CONCLUSION

The Symposium brought together a diverse mix of scientists, resource managers, and
government officials from 17 nations as well as representatives from a number of
regional and international scientific, development, and environmental organizations. The
participants shared individual experiences and explored lessons learned from both
successes and failures in early efforts to use information about climate variability and
change to reduce vulnerability in the region. Through their interaction, Symposium
participants committed to a new level of collaboration and identified a set of guiding
principles for a climate information system designed to enhance resilience and improve
decision making.

During his opening keynote address, Dr. Glantz highlighted the importance of addressing
the integrated climate-society system. To effectively enhance resilience and improve
decision making, we need a collaborative program that considers societal context and
information needs as well as changes in the physical climate system. Creating and
sustaining the partnerships required for such an endeavor is both a grand challenge and an
unprecedented opportunity for the multidisciplinary community of scientists interested in
climate adaptation as well as the governments, resource managers, and businesses for
whom adaptation is a matter of survival and sustainable development.
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APPENDIX A
SYMPOSIUM AGENDA

SYMPOSIUM ON CLIMATE AND EXTREME EVENTS IN ASIA PACIFIC:
ENHANCING RESILIENCE AND IMPROVING DECISION MAKING

20™ Pacific Science Congress
Bangkok, Thailand
March 19-21, 2003

Wednesday 19" March

8:30-9:30 Plenary Keynote: “Problem Climates or Problem Societies?”
Dr. Michael Glantz, National Center for Atmospheric Research, USA

10:15-10:30  Symposium Objectives and Integrating Themes
Eileen Shea, East-West Center, USA

10:30 - 12:00  Session One: Asian experiences in the development and application of climate
information for reducing vulnerability to extreme events

Facilitator: Glenn Dolcemascolo, Asian Disaster Preparedness Center,
Thailand

“Climate Information Applications in Vietnam”
Nguyen Dai Khanh, Vietnam Institute of Hydrological and Meteorological

Research

“Climate Information Applications: Indonesian Experiences”
Hery Harjanto, Indonesia Department of Meteorology and Geophysics

“Responding to Climate Risk in the Philippines”
Nathaniel Cruz, Philippine Atmospheric, Geophysical and Astronomical

Services Administration

“Climate Forecast Applications Bangladesh”
S. M. Mahbubur Rahman, Institute of Water Modeling, Bangladesh

12:00-13:30 Lunch

13:30 - 15:00  Session One, cont. Pacific experiences in the development and application of
climate information for reducing vulnerability to extreme events

Facilitator: Glenn Dolcemascolo, Asian Disaster Preparedness Center,
Thailand
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“The Pacific ENSO Applications Center and Disaster Management: Lessons
Learned from the 1997-1998 El Nifio”
Michael P. Hamnett, University of Hawai‘i and PEAC, USA

“National Experiences in the Development and Application of Climate
Information for Reducing Impacts of Climate-Related Extreme Events:
Pacific Islands”

Atu Kaloumaira, South Pacific Applied Geosciences Commission, Fiji

“Australia’s Experience in the Development and Application of Climate
Information to Reduce Vulnerability to Extreme Events”

Holger Meinke, Queensland Department of Primary Industries/CSIRO,
Australia

“Climate Prediction Activities in the South Pacific: The Island Climate
Update”

Jim Salinger, New Zealand National Institute of Water and Atmospheric
Research

15:00 - 15:30  Coffee

15:30 - 18:00  Session Two: Challenges and opportunities for applications in climate-sensitive
sectors

Facilitator: A. R. Subbiah, Asian Disaster Preparedness Center,
Thailand

“Challenges and Opportunities in Climate-Sensitive Sectors: Agriculture”
Rizaldi Boer, Bogor Agricultural University, Indonesia

“Vulnerability and Adaptation in Urban Water Resources Management”
Susan Espinueva, Philippine Atmospheric, Geophysical and Astronomical
Services Administration

“Challenges and Opportunities in Climate-Sensitive Sectors: Public
Health”
Eric Tayag, Philippines Department of Health

“Climate Change in Palau”
Techur Rengulbai, Ministry of Resources and Development, Palau

“CFAB: Climate Forecast Applications in Bangladesh”

Glenn Dolcemascolo, Asian Disaster Preparedness Center (on behalf of
ADPC, Georgia Institute of Technology and University of Colorado)
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Thursday 20™ March

10:30 - 12:00

12:00 - 13:30

13:30 - 15:00

Session Three: Capabilities, responsibilities, programs, and plans of key
regional institutions and programs engaged in climate risk management,
forecasting climate and extreme events, vulnerability assessment, and
applications

Communications Challenges and Participation Issues—Cheryl L.
Anderson, Social Science Research Institute, University of Hawai‘i, USA

Institutional Capacity—Glenn Dolcemascolo, Asian Disaster Preparedness
Center, Thailand

Scientific and Technical Issues—Stan Goosby, Pacific Disaster Center,

USA

Presentations from organizations engaged in climate risk management and
the development, dissemination, and use of climate forecast and assessment
information:

Lunch

Linda Stevenson, Asia-Pacific Network for Global Change
Research

Taito Nakalevu, South Pacific Regional Environment Programme
Scott Power, Australia Bureau of Meteorology

Jim Salinger, New Zealand National Institute of Water and
Atmospheric Research

Kamal Kishore, Bureau of Crisis Prevention and Recovery, United
Nations Development Programme

Harry Proctor, U.S. AID, Office of Foreign Disaster Assistance
Glenn Dolcemascolo, Asian Disaster Preparedness Center

Working group discussions of Symposium integrating themes

Overall Facilitator: Eileen Shea, East-West Center

Communication and Information Use, moderated by Maxx Dilley
(International Research Institute for Climate Prediction);
Participation, moderated by Mike Hamnett and Cheryl Anderson
(University of Hawai‘i);

Institutional Capacity, moderated by Kamal Kishore (UNDP
Bureau of Crisis Prevention and Recovery); and

Science and Technology, moderated by Jim Salinger (New Zealand
National Institute of Water and Atmospheric Research).
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15:00 - 15:30

15:30-17:30

Coffee

Working group discussions of integrating themes, continued

Friday 21* March

10:30 - 11:15

11:15-12:00

12:00 - 13:30

13:30 - 15:00

Plenary Keynote: “Managing Climate Risk”
Tom Brennan, UNDP Bureau of Crisis Prevention and Recovery

Closing Panel: Findings and recommendations from working group discussions
of strengths, weaknesses, opportunities, and constraints

Facilitator: Mickey Glantz, National Center for Atmospheric Research,
USA

Panelists:
Participation Issues, Michael P. Hamnett, University of Hawai‘i and

PEAC, USA

Institutional Capacity Building, Kamal Kishore, UNDP Bureau of Crisis
Prevention and Recovery, India

Science and Technology, Jim Salinger, National Institute of Water and
Atmospheric Research, New Zealand

Communication and Information Use, Maxx Dilley, International
Research Institute for Climate Prediction, USA

Working Lunch

Conclusion and Symposium Closing Remarks

Eileen Shea, East-West Center
A. R. Subbiah, Asian Disaster Preparedness Center
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APPENDIX B
LIST OF PARTICIPANTS

SYMPOSIUM ON CLIMATE AND EXTREME EVENTS IN ASIA PACIFIC:
ENHANCING RESILIENCE AND IMPROVING DECISION MAKING

20™ Pacific Science Congress

The Sofitel Central Plaza Bangkok Hotel
Bangkok, Thailand
March 19-21, 2003

AUSTRALIA

1. Dr. Holger Meinke
Principal Scientist, Cropping Systems Modeling
and Climatology (APRSU and QCCA)
Agricultural Production Systems Research Unit (APSRU)
Department of Primary Industries
P.O. Box 102
Toowoomba, Queensland 4350

Tel: 617-4688-1378
Fax: 617-4688-1193
Email: holger.meinke@dpi.qld.gov.au

2. Dr. Scott Brendan Power
Research Scientist
Bureau of Meteorology Research Center
GPO Box 1289K
Melbourne, Victoria 3001

Tel: 613-9669-4214
Fax: 613-9669-4660
Email: s.power@bom.gov.au

BANGLADESH

3. S. M. Mahbubur Rahman
Senior Specialist
Institute of Water Modeling (IWM)
House 476, Road 32, New DOHS

Dhaka-1206
Tel: 88-02-8824-590
Fax: 88-02-8827-901

Email: smr@iwbd.org
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CAMBODIA

4. H. E. Nhim Vanda
Senior Minister, First Vice President
Council of Ministers
The National Committee for Disaster Management
274 Manivang Blvd.
Phnom Penh

Tel: 855-23-982-441
Fax: 855-23-211-030
Email: ncdm@everyday.com.kh

5. Mr. So Bang Heang
Assistant to the National Committee for Disaster Management
The National Committee for Disaster Management (NCDM)
274 Manivang Blvd.
Phnom Penh

Tel: 855-23-211-171
Fax: 855-23-211-030
Email: 012829180@mobitel.com.kh

6. Mr. Veasna Bun
Program Officer of the Water Resources Management Programme
Mekong River Commission Secretariat
364 Manivang Blvd.
P.O.Box 1112
Phnom Penh

Tel: 855-23-720-979
Fax: 855-23-720-972
Email: bveasna@mrcmekong.org

EAST TIMOR

7. Mr. Francisco Rosario
Chief, Office of National Disaster Management
Dili

Fax: 670-390-325-121
Email: franciscofmr@hotmail.com
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8. Mr. Jorge Rui de Carvalho Martins
Director of Environment
Directorate of Environment at East Timor
Department of Environment
Fomento Building
Rua Aceizo Corterreal Manoarin

Dili
Tel: 670-390-333-9119
Fax: 670-390-325-9121

Email: kmanek1@hotmail.com
FLJI

9. Mr. Atu Kaloumaira
Risk Reduction Advisor
South Pacific Applied Geosciences Commission (SOPAC)
SOPAC Secretariat, Private Mail Bag

GPO, Suva
Tel: 679-338-1377
Fax: 679-337-0040

Email: atu@sopac.org

10. Mr. Rajendra Prasad
Director, Fiji Meteorological Services
Private Mail Bag
Nadi Airport

Tel: 679-672-4888
Fax: 679-672-0430
Email: rajendra@met.gov.fj

INDIA

11. Mr. Kamal Kishore
Regional Disaster Reduction Advisor
United National Development Programme
Bureau of Crisis Prevention and Recovery (BCPR)
UNDP, 55 Lodhi Estate
New Delhi 110045

Tel: 91-11-2462-8877 Ext. 408
Fax: 91-11-2462-7612

Mobile:  91-98-1009-5470

Email: kamal.kishore@undp.org
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INDONESIA

12.

13.

Mr. Hery Harjanto

Chief, Analysis Division

Meteorological and Geophysical Agency (BMG)
JI Angkasal, 2 Kemayoran

Jakarta Pusat 10720

Tel: 62-21-424-6321
Fax: 62-21-424-6703
Email: hery h@bmg.go.id

Dr. Rizaldi Boer

Head of Dept. of Geophysics & Meteorology
Faculty of Mathematics & Natural Sciences
Bogor Agricultural University

Jurusan GEOMET, FMIP IPB

Kampus Baranangsiang JI Raya Pajajaran
Bogor, West Java

Tel: 62-251-312708
Fax: 62-251-313384
Email: rboer@fmipa.ipb.ac.id

JAPAN

14.

15.

Dr. Linda Stevenson
Programme Manager

APN Secretariat

5th Floor, IHD Centre Building
1-5-1 Wakinohama Kaigan-Dori
Chuo-ku, Kobe 651-0073

Tel: 81-78-230-8017
Fax: 81-78-230-8018
Email: Istevenson@apn.gr.jp

Mr. Satoru Nishikawa

Executive Director

Asian Disaster Reduction Center (ADRC)
1-5-1 Wakinohama Kaigan-Dori
Chuo-ku, Kobe 651-0073

Tel: 81-78-230-0346

Fax: 81-78-230-0347
Email: nishikawa@adrc.or.jp
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LAO PDR

16. Mr. Phetsavang Sounnalath
Deputy-Director General of Social Welfare
Ministry of Labor and Social Welfare
National Disaster Management Office (NDMO)
Pang Kram Road 1

Tel: 856-21-219-460
Fax: 856-21-219-525
Email: ndmo@laotel.com

NEW ZEALAND

17. Dr. James Salinger
Principal Climate Scientist
National Institute of Water and Atmospheric Research (NIWA)
P.O. Box 109-695, Newmarket

Auckland
Tel: 649-375-2050
Fax: 675-375-2051

Email: j.salinger@niwa.co.nz
PALAU

18. Mr. Techur Rengulbai
Chief, Bureau of Public Utilities
Ministry of Resources and Development
Water Branch
P.O. Box 497
Koror 96940

Tel: 680-488-2438
Fax: 680-488-3207
Email: lei@palaunet.com

PAPUA NEW GUINEA

19. Ms. Debbie Kapal
National Agricultural Research Institute (NARI)
Highlands-High Altitude Programme (Tambul)
P.O. Box 120
Mt. Hagen 281
Western Highlands
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20.

Tel: 675-542-3443
Fax: 675-542-2279
Email: jenny.batua@global.net.pg

Mr. Kasis Inape

Chief Climatologist

PNG National Weather Service
P.O. Box 1240

Boroko, N.C.D.

Tel: 675-324-4477
Fax: 675-325-2740/5201
Email: kinape70@yahoo.com.au

PHILIPPINES

21.

22,

23.

Mr. Edgar Nigel B. Lontoc
Regional Director, OCD Region 1
San Fernando City, La Union

Tel: 63-2-912-2424
Fax: 63-2-421-2074, 63-2-912-5979
Email: ocdrcl@digitelone.com

Dr. Enrique A. Tayag

Assistant Regional Director

Center for Health Development Region 3
City of San Fernando, Pampanga

Tel: 63-2-732-2493
Fax: 63-45-961-7654
Email: erictayagddoh@hotmail.com

Mr. Nathaniel Cruz

Supervising Weather Specialist

Philippine Atmospheric, Geophysical and Astronomical
Services Administration (PAGASA)

Climatology and Agrometeorology Branch

Science Garden, Agham Road, Diliman

Quezon City 1104

Tel: 632-927-9308

Fax: 632-927-9308
Email: natcruz@philonline.com.ph
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24,

Ms. Susan Espinueva

Weather Facilities Specialist 11

PAGASA, Weather & Flood Forecasting Center
BIR Road, Diliman, Quezon City

Metro Manila 1104

Tel: 63-2-9282754
Fax: 63-2-9294065, 63-2-9294865
Email: shenry112293@yahoo.com

SAMOA

25.

Mr. Taito Nakalevu
Climate Change Adaptation Officer

South Pacific Regional Environment Programme (SPREP)
P.O. Box 240

Apia
Tel: 685-21929
Fax: 685-20231

Email: taiton@sprep.org.ws

THAILAND

26.

27.

Mr. Anond Snidvongs

Southeast Asia START Regional Center
Old SWU Pathumwan Building

No. 5, Chulalongkorn University

Henri Dunant Road

Bangkok 10330

Tel: 66-2218-9464
Fax: 66-2251-9416
Email: anond@start.or.th

Mr. Suporn Ratananakin

Foreign Relations Official

Department of Disaster Prevention and Mitigation
Ministry of Interior

3/12 U-Thong Nok Road

Dusit, Bangkok 10300

Tel: 66-02-243-2202 Ext. 3362
Fax: 66-02-243-2204
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28.

29.

30.

31.

32.

Mr. Arjunapermal Subbiah

Program Manager

Extreme Climate Events Program (ECE)

Climate Forecasting Application in Bangladesh (CFAB)
Asian Disaster Preparedness Center

P.O. Box 4

Klong Luang, Pathumthani 12120

Tel: 66-02-516-5900
Fax: 66-02-524-5350, 66-02-524-5360
Email: subbiah@adpc.net

Ms. Chaminda Rajapakse

IUCN Asia Regional Office

No. 63, Sukhumvit 39 Soi Prompong
Sukhumvit Road

Wattana, Klongtan 10110

Tel: 66-02-260 7681 to 5
Fax: 66-02-662 4387 to 8
Email: chaminda@iucnt.org

Ms. Chutamart Prateepavanich

Deputy Director—General

Department of Disaster Prevention and Mitigation
3/12 U-Thong Nok Road

Dusit, Bangkok 10300

Tel: 66-02-243-2231
Fax: 66-02-243-2231

Mr. Glenn Dolcemascolo

Project Manager

Extreme Climate Events Program (ECE)
Asian Disaster Preparedness Center
P.O. Box 4

Klong Luang, Pathumthani 12120

Tel: 66-02-516-5900
Fax: 66-02-524-5350, 66-02-524-5360
Email: glennd@adpc.net

Mr. Montree Chanachaiviboonwat

Senior Civil Engineer

Department of Disaster Prevention and Mitigation
Bureau of Disaster Mitigation Engineering
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Sunandha Palace, Ratchasima Road
Dusit, Bangkok 10300

Tel: 66-02-243-2209
Fax: 66-02-243-2212
Email: montrichat@hotmail.com

33. Mr. Thomas Brennan
Bangkok SURF, UNDP
12th Floor, United Nations Building
Rajdamnern Nok Avenue
Bangkok 10501

Tel: 66-02-288-2129
Fax: 66-02-288-3032
Email: thomas.brennan@undp.or.th

34. Ms. Vivian Raksakulthai
Program Coordinator
Extreme Climate Events Program (ECE)
Asian Disaster Preparedness Center
P.O. Box 4
Klong Luang, Pathumthani 12120

Tel: 66-02-516-5900
Fax: 66-02-524-5350, 66-02-524-5360
Email: vivian@adpc.net

USA

35. Dr. Allen Clark
East-West Center
1601 East-West Road
Honolulu, HI 96848-1601

Tel: 808-944-7509
Fax: 808-944-7399
Email: ClarkA@EastWestCenter.org

36. Ms. Cheryl Anderson
Doctoral Candidate/Planner and Program Manager, UH SSRI
Department of Political Science
and the Social Science Research Institute (SSRI)
University of Hawai‘i
2424 Maile Way, Saunders 719
Honolulu, HI 96822
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37.

38.

39.

40.

Tel: 808-956-3908
Fax: 808-956-2884
Email: canderso@hawaii.edu

Ms. Eileen L. Shea

Climate Projects Coordinator
East-West Center

1601 East-West Road
Honolulu, HI 96848-1601

Tel: 808-944-7253
Fax: 808-944-7298
Email: SheaE@EastWestCenter.org

Mr. Harry Proctor
Environmental Coordinator, USAID/OFDA

U.S. Agency for International Development Information Center

Ronald Reagan Building
Washington, DC 20523-1000

Tel: 202-712-5117
Fax: 202-216-3524
Email: hproctor@USAID.GOV

Mr. Hassan Virji

START Secretariat

American Geophysical Union Building, Suite 200
2000 Florida Avenue NW

Washington, DC 20009

Tel: 202-462-2213
Fax: 202-457-5859
Email: hvirji@agu.org

Mr. Maxx Dilley

Disaster and Risk Management

International Research Institute for Climate Prediction
The Earth Institute at Columbia University

Room 119 Monell Building

Lamont-Doherty Earth Observatory, 61 Route 9W
Palisades, NY 10964-8000

Tel: 845-680-4663

Fax: 845-680-4864
Email: mdilley@iri.columbia.edu
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41.

42.

43.

44.

45.

Mr. Michael Ernst
Hydrological Advisor
USAID/OFDA/Asia

Tel: 66-6-828-5011
Email: michaelernst@alum.mit.edu or mernst@ofda.net

Dr. Michael H. Glantz

Environmental & Societal Impacts Group

National Center for Atmospheric Research (NCAR)
P.O. Box 3000

Boulder, CO 80307

Tel: 303-497-8119
Fax: 303-497-8125
Email: glantz@ucar.edu

Dr. Michael P. Hamnett

Director, Social Science Research Institute
University of Hawai‘i

2424 Maile Way, Saunders 704

Honolulu, HI 96822

Tel: 808-956-7469
Fax: 808-956-2889
Email: hamnett@hawaii.edu

Dr. Nancy D. Lewis
Director, Research Program
East-West Center

1601 East-West Road
Honolulu, HI 96848-1601

Tel: 808-944-7245
Fax: 808-944-7399
Email: LewisN@EastWestCenter.org

Mr. Roland Fuchs

START Secretariat

American Geophysical Union Building, Suite 200
2000 Florida Avenue NW

Washington, DC 20009

Tel: 202-462-2213

Fax: 202-457-5859
Email: rfuchs@agu.org
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46.

Mr. Stan Goosby

Pacific Disaster Center

590 Lipoa Parkway, Suite 259
Kihei, HI 96793

Tel: 808-891-0525
Fax: 808-891-0526
Email: sgoosby@pdc.org

VIETNAM

47.

48.

Mr. Hoang Minh Hien

Expert on Disaster Management

Department of Dike Management, Flood and Storm Control
Room 407, Building A9

2 Ngoc Ha, Ba Dinh

Hanoi
Tel: 84-4-91-2041987, 7336658
Fax: 84-4-7336641

Email: hmh@netnam.vn

Mr. Nguyen Dai Khanh

Senior Expert, International Cooperation Department
Hydro-meteorological Service

No. 4, Dang Thai Than Street

Hanoi
Tel: 84-4-824-4191
Fax: 84-4-826-0779

Email: icd. hms@hn.vnn.vn

The following invited participants were unable to attend due to last minute
scheduling conflicts:

FEDERATED STATES OF MICRONESIA

49.

Mr. John Sohlith

Office of Planning and Budget
Government of Yap

P.O. Box 471

Columbia, Yap 96943
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JAPAN

50. Mr. Martin Rice
Programme Manager
APN Secretariat
5th Floor, IHD Centre Building
1-5-1 Wakinohama Kaigan-Dori
Chuo-ku, Kobe 651-0073

Tel: 81-78-230-8017
Fax: 81-78-230-8018
Email: mrice@adrc.gr.jp

USA

51. Ms. Candyce Clark
NOAA-Office of Global Programs
1100 Wayne Avenue, Suite 1225
Silver Spring, MD 20910

Tel: 301-427-2089 Ext. 23
Fax: 301-427-2082
Email: candyce.clark@noaa.gov

52. Dr. Roger Pielke, Jr.
Center for Science & Technology Policy Research
University of Colorado, CIRES
1333 Grandview Avenue
Boulder, CO 80309-0488

Tel: 303-735-3940
Fax: 303-735-0451
Email: pielke@cires.colorado.edu

53. M. Avis Robinson
Senior Advisor
Office of Atmospheric Programs
Office of Air and Radiation
U.S. Environmental Protection Agency
501 Third Street NW, Mail Code 6201-J
Washington, DC 20001

Tel: 202-564-3988

Fax: 202-656-2147
Email: robinson.avis@epa.gov
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APPENDIX C

MESSAGE FROM DR. R. K. PACHAURI
Chairman, Intergovernmental Panel on Climate Change (IPCC)

I am deeply disappointed that other commitments will prevent me from joining you at
Bangkok for the Symposium on Climate and Extreme Events in Asia Pacific. This indeed
is a very timely meeting, given the fact that the world is witnessing an increasing
frequency and severity of extreme events in various parts of the globe. The World
Meteorological Organization (WMO) monitors and maintains data on extreme events,
and has observed that there has been a doubling of such events in the last 10 years. It is
particularly relevant that the Symposium is focusing on the Asia Pacific region, because
not only does this region experience a large number of extreme events, but a substantial
fraction of the population in the Asia Pacific region is highly vulnerable to their impacts,
because of widespread poverty and lack of infrastructure and institutional capacity for
coping with these impacts.

The impacts of climate change in general would be serious for the countries of this
region, because not only is the nature and extent of climate change specific to different
parts of this region a cause for concern—such as changes in precipitation patterns and
significant increases in temperature—but given the fact that agriculture and water
resources would be affected adversely by climate change, focusing on these issues
becomes urgent. Societies in the Asia Pacific region will have to adapt to climate change,
irrespective of mitigation measures that are taken globally to tackle this problem.

The Fourth Assessment Report of the [PCC will make a major attempt to emphasize
regional dimensions of climate change and its impacts, and to that extent the Symposium
is being held in Bangkok, I am sure will add to the understanding and knowledge of the
scientific community. I would greatly look forward to receiving the material presented
and the outcomes produced at the Symposium. I would like to wish the organizers and
participants of this event my very best on this occasion.
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In March 2003, the East-West Center, the Asian Disaster Preparedness Center, and the Pacific Science
Association convened a Symposium on Climate and Extreme Events in Asia Pacific: Enhancing Resilience and
Improving Decision Making, as part of the 20th Pacific Science Congress. Individual presentations, working
groups, and plenary discussions addressed five integrating themes:

Communication issues related to the content, format, and dissemination of climate information
to support decision making, as well as the need to identify critical information gaps;

Participation issues related to engaging stakeholders and establishing dialogue with users
of climate information;

Information use issues related to how climate information supports decision making,
including responses to individual events and the routine integration of climate information
in development planning;

Institutional capacity issues, including barriers and opportunities for enhancing the
capabilities of existing and emerging organizations; and

Scientific and technical issues, with particular attention to critical information gaps and
future priorities.

As noted by Mickey Glantz during his opening keynote address, it is important to address the integrated
climate-society system. We must undertake a collaborative program that considers societal context, decision-
making frameworks, and information needs as well as enhancing the ability to monitor, understand, and
anticipate changes in the physical climate system. Creating and sustaining the partnerships required for such

an endeavor is both a grand challenge and an unprecedented opportunity for the multidisciplinary

community of scientists interested in climate adaptation and for the governments, resource managers, and
businesses for whom adaptation represents a matter of survival and sustainable development.

The Symposium brought together a diverse mix of scientists, resource managers, and government officials
from 17 nations as well as representatives from a number of regional and international scientific, development,
and environmental organizations. The participants shared individual experiences and explored lessons learned
from both successes and failures in early efforts to use information about climate variability and change to
reduce vulnerability in the region. Through their interaction, Symposium participants committed to a new
level of collaboration and identified a set of guiding principles for a climate information system designed to
enhance resilience and improve decision making.

The Symposium was sponsored by the Office of Global Programs of the U.S. National Oceanic and
Atmospheric Administration (NOAA/OGP), the United Nations Development Programme Bureau of Crisis
Prevention and Recovery, the East-West Center, and the Asian Disaster Preparedness Center’s Extreme Climate
Events Program with funding from NOAA/OGP and U.S. Agency for International Development Office of
Foreign Disaster Assistance.

Symposium presentations and background materials, can be found online at:
www2.EastWestCenter.org/climate/extreme

This report can be found online at the East-West Center website:
www.EastWestCenter.org
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