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Prefeace

The Asia-Pacific Network (APN) for Global Change Research is an international
network of member governments whose mission is to enable investigation of
change in the Earth’s life support systems as it occurs in the Asia-Pacific region
to (a) identify, explain, and predict changes in the context of both natural and
anthropogenic forcing; (b) assess potential regional and global vulnerability of
natural and human systems; and (c) contribute, from the science perspective, to
the development of policy options for appropriate responses to global change that
will also contribute to sustainable development. Recent research and supporting
observations have provided new insights into some changes in the Earth system
and their impacts but have, at the same time, opened a number of new and
challenging scientific issues. The APN seeks to identify such emerging issues
and to promote and encourage regional cooperative research to address these
through the Annual Regional Call for Research Proposals (ARCP) and its Capacity
Development Program, CAPaBLE.

“Strengthening Capacity for Policy Research on Mainstreaming Adaptation to
Climate Change in Agriculture and Water Sectors” is an APN CAPaBLE project
(Reference Number: CRP200902NMY-Pereira). It was initiated in August 2009 by
the Institute for Environment and Development, Universiti Kebangsaan Malaysia
(LESTARI-UKM), in collaboration with the Institute for Global Environmental
Strategies (IGES), Japan, M.S. Swaminathan Research Foundation (MSSRF), India,
and the Institute of Meteorology, Hydrology and Environment (IMHEN), Vietnam.
The project aims to strengthen research capacity on mainstreaming climate change
adaptation concerns into agricultural and water policies and create a network for
adaptation policy research in Asia.

The project partners have participated in two workshops organized in
Malaysia, in 2009 and 2010, in collaboration with principal linkages — the
Asian University Network on Environment and Disaster Management (AUEDM)
and ORBICOM, the Network of UNESCO Chairs in Communication — as well
as national partners. Workshop participants were from government, intergov-
ernmental bodies, academia, research institutes, business, and non-government
organizations in the Asia Pacific. The workshops served as a platform to dissem-
inate project findings, build capacity, and lay the foundation for the proposed
network for adaptation policy research.
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Volume 2, Issue 4 of the Asian Journal of Environment and Disaster Management
is the first collection of 10 peer-reviewed papers from the two workshops. It repre-
sents findings of the project, documenting climate change adaptation perspectives
in the Asia Pacific, and country experiences in the water and agriculture sectors.
The target group is practitioners and researchers. In publishing the papers, the
APN assures that the results of the research project contribute to the development
of a sound scientific base for decision- and policy-making related to climate change
adaptation in the region.

Dr. Linda Anne Stevenson

Executive Science Officer
Asia-Pacific Network for Global Change Research
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Mainstreaming Climate Change Adaptation in Agriculture
and Water Sectors in the Asia-Pacific Region: Current Status,
Issves, and Way Ferward

S.V.R.K. Prabhakar® and Kyoto Matsumoto?

Institute for Global Environmental Strategies (IGES), 2108-11 Kamiyamaguchi,
Hayama, Kanagawa, 240-0115 Japan. E-mail: *prabhakar@iges.or.jp, baquakyon26@yahoo.co.jp

Limited efforts have been made in assessing the status of mainstreaming adaptation in
agriculture and water sectors globally and in the Asia-Pacific region. This paper reviews
various ongoing adaptation initiatives implemented at the national level in agriculture and
water sectors in some of the countries of the Asia-Pacific region and identifies issues and way
forward. The review suggested that many governments have a number of initiatives, either
planned or currently implemented, to adapt to climatic change in agriculture and water
sectors, with a considerable progress in terms of number and nature of initiatives carried
out. Most of these initiatives can be placed in categories of serendipitous adaptation and
climate-proofing of development. However, most of the initiatives are in their infancy, which
do not provide a clear indication of how much risk they intend to reduce in the course of
their implementation, and it is difficult to assess how different they are when compared
to “usual” developmental projects. This paper identifies the need for choosing win-win
adaptation options, that can hold well under a broad range of climate change scenarios in the
future, as a possible way forward in the absence of dependable climate change projections
and vulnerability assessments.

Keywords: Mainstreaming, Agriculture, Water, Win-win adaptation.

1. Iniroduction

It is now widely recognized that warming of the climate system is unequivocal,
as is evident from observations of increase in global average air and ocean tem-
peratures, widespread melting of snow and ice, and rising global average sea
level.® According to the Working Group I of the IPCC, the global mean surface
temperature has risen by 0.74°C + 0.18°C in the past 100 years.'? As a result, some
significant climate change impacts have been observed in the natural systems,
which include reduction in mountain glaciers, such as those in Himalayas, which
feed perennial rivers, such as Ganges in South Asia, and substantial increase in
extreme events such as heavy precipitation, droughts, and tropical cyclones. Spe-
cific projected impacts of climate change on Asia-Pacific region include®: decrease
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in crop yields up to 30% in Central and South Asia by the mid-21st century;
decreased river flows as the glaciers recede in the Himalayas; decreased fresh
water availability in Central, South, East, and Southeast Asia, increased pressure
on natural resources and environment; and increased risk of flooding in the
coastal areas, especially heavily populated mega-delta regions in South, East and
Southeast Asia. It is apparent from the above-projected impacts that the agriculture
and water sectors are the most vulnerable to climate change impacts.

The Asia-Pacific region is vulnerable to climate change impacts due to high
proportion of population dependent on primary sectors such as agriculture and al-
lied sectors that are directly impacted by the climate change; 7 high rural poverty;®
prevalence of historically drought-prone regions in countries such as Afghanistan,
Iran, Myanmar, Pakistan, Nepal, India, China, Sri Lanka, and parts of Bangladesh,
Philippines, Thailand, Australia and the Pacific islands of Fiji, Vanuatu, and Samoa
with high proportion of farmers dependent on subsistence farming;'® and poor
progress in development as reflected from the Millennium Development Goals
(MDGs).!? Hence, adaptation to climate change in agriculture and water sectors
is a priority for the sustainable development of the Asia-Pacific region.

Various national governments in the Asia-Pacific region have already initiated
efforts to respond to climate change threats by initiating programs and projects
that address climate change impacts. However, there are no efforts in the pub-
lished literature that takes stock of the ongoing efforts and analyze strengths and
weaknesses of the same in the light of climate change adaptation. Hence, this
paper reviews some of the ongoing adaptation initiatives in the Asia-Pacific region,
identifies issues, and provides a way forward.

2. Understanding Mainstreaming

Several definitions exist to explain the concept of mainstreaming. Some of them
are given below:

e “Integration of policies and measures that address climate change into
developmental planning and sectoral decision making”® (p. 4).

e “...information, policies and measures addressing climate change are
streamed into ongoing, general development planning and decision
making”? (p. 1).

e “...encompassing the process(es) by which environmental considerations
are brought to the attention of organisations and individuals involved in
decision-making ..."* (p. 1).

e “...mainstreaming refers to the integration of environmental considera-
tions into core institutional thinking and decision-making”*! (p. 9).

e “...a process to fully incorporate disaster risk reduction into relief and
development policy and practice” (p. 16).
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A glimpse at the above definitions of mainstreaming, derived from climate
change, environment, and disaster risk reduction literature, indicate that the main-
streaming is integrating some consideration (climate change or environmental
management or disaster risk reduction) into institutional or sectoral or policy
processes such that the aspect integrated becomes part of the operations of the
entity it is integrated into. Hence, in this paper, mainstreaming climate change
considerations in agriculture and water sectors means that the developmental
plans and programs in these sectors are aware about the imminent risks of climate
change and that suitable countermeasures are planned and implemented.

3. Current Status of Mainstreaming Adaptation and Challenges

A review of current adaptation interventions in agriculture and water sectors in
the Asia-Pacific region indicates that many countries have number of initiatives to
deal with the climate change related challenges (Table 1). Vulnerability assessment
is the first and foremost important step before planning any kind of adaptation
initiatives. Some of the countries have already initiated vulnerability assessments
with respect to the climate change. These vulnerability assessments consisted of
identifying and analyzing the impact of climate change and variability on natural
ecosystems, socioeconomic systems, and human health. Some assessments also
considered the institutional and financial capacities of the local communities,
assessing the spontaneous and planned adaptation measures already taken up,
and developing technical, institutional and financial strategies to reduce vulnera-
bilities. The current adaptation initiatives in agriculture sector can be grouped into
five broad categories listed below.

o Development of crop varieties, which are tolerant to perceived threats
that includes droughts, pests, and diseases (Australia, India, Indonesia,
Malaysia, Vietnam).

o Expanding area under irrigation and efforts for better water manage-
ment including watershed management practices (Australia, Bangladesh,
China, India, Indonesia, Malaysia, Russia, Vietnam).

o Improving weather forecasts and linking with farm decision-making
(Australia and India).

o Drought monitoring systems are being put in place though do not com-
pletely cover the entire country or are in inception stage (China, India,
Vietnam, Australia).

e Investmentin rural infrastructure that promotes access to markets that in
turn enhances the resilience of rural communities which is more relevant
for the developing countries in the region (India, China, Srilanka).

In addition to the above sectoral approach to vulnerability reduction, coun-
tries in the region have also approached the problem through land and rural
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Table 1 List of significant initiatives to deal with water scarcity in some Asia-Pacific countries.

Country Initiatives

Bangladesh o National level comprehensive disaster management initiative that encompasses
drought as a theme which in turn brings together various stakeholders

e Promotion of groundwater use in Barind region

o Development of appropriate land and crop management practices to reduce the
drought risk

China o Drought monitoring using ground-based observatories and remote sensing
o Drought risk zoning classification in place

e Massive plantations being planned and implemented to stabilize the desertification
process

India e National crop weather watch group that monitors drought during monsoon season
o Integrated watershed development projects being taken up in drought-prone areas

e Desert development program (DDP) has been implemented in areas prone to

desertification

Indonesia o Integrated water resource management in Citarum river basin, climate field
schools, SRI

Vietnam o Laws and decrees exist that provides for drought and water management

e People’s participation in water resource management
e Development of water resource monitoring network
o International cooperation in water resource management

e Establishment of Mekong River Commission

Australia o Drought relief payment system put in place for the affected farmers
o National water initiative by Australian Water Fund

o Water-proofing projects, water strategies at state level, improving water use ef-
ficiency in various water-dependent sectors, emphasis on water recycling, water
conservation measures are in place

Source: Ref. 8.

development, recognizing the fact that the natural resource governance related
issues, such as absence of land tenure, would put rural poor to reduced access
to natural resources (as in the case of China) resulting in high vulnerability
as large number of people in these countries depend on natural resources for
their livelihood. These initiatives are largely development-driven initiatives with
adaptation as a co-benefit. Some of the significant initiatives targeting land and
rural development are listed in Table 2.

A meta-analysis of adaptation initiatives by World Resources Institute (WRI)
suggests that the mainstreaming adaptation in development can happen in three
stages, i.e., serendipitous adaptation (where adaptation is an accidental rather
than designed outcome of development), climate-proofing of development (where
adaptation is a planned intervention however the main focus is on development),
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Table2 Land and rural development initiatives that have adaptation as a co-benefit in selected Asian
counrties.

Country Land and rural development initiatives

Bangladesh o Livestock enterprise development

o Microfinance through self-help groups

China o Legal changes that would give farmers long-term security on the land (to provide
tenure security)
India o Secure drinking water supply

o Wage employment, employment assurance, food for work, rural housing, social
security programs, land, reforms, etc.

o Watershed development programs such as Drought-Prone Areas Program (DPAP)
and Desert Development Program (DDP)

Indonesia o Food security enhancement program

Vietnam o Agricultural diversification
o Strengthening the agriculture extension programs

o Ongoing efforts to improve access to rural water supply and sanitation

Srilanka o Significant investment in natural resource management
Source: Ref. 8

and discrete adaptation (where adaptation is the sole intended outcome of the
intervention).” On this scale, the current level of adaptation in agriculture and
water sectors in the Asia-Pacific region can best be placed between serendipi-
tous adaptation and climate-proofing of development since there are very few
adaptation-only initiatives taken up so far, as discussed in the next section.

The current approach to adaptation decision-making and mainstreaming faces
several challenges. One of the major challenges is that most of the above listed
initiatives are based on the experiences and observations of the past climate. This
approach seems to assume that general developmental programs would suffice to
take care of climate change impacts, as inferred from the developmental programs
listed in many national communications under adaptation initiatives. These initia-
tives also do not provide information on how much risk and vulnerabilities they
intend to reduce during the course of their implementation, making it difficult to
answer the question of “what more need to be done.” This could be due to lack
of comprehensive quantification of vulnerabilities and risks and partly due to the
absence of reliable projected climate change impacts. In some cases, the adaptation
initiatives could in fact increase the vulnerabilities of the local communities (what
is called maladaptation) (e.g., as in the case of Bangladesh, promoting ground-
water use in Barind region without putting in place appropriate legal framework
to limit overexploitation and introducing groundwater recharging schemes could
further enhance the local vulnerabilities).



368 S.V.R.K. Prabhakar and Kyoto Matsumoto
4. Ways Forward

This study review suggests that many governments have number of initiatives,
either planned or currently implemented, to adapt to climate change impacts.
This scale of review is far from conclusive to say whether or not these initiatives
are sufficient to adapt to the future climate change impacts due to the following
reasons: the climate change projects and programs are still in infancy stage, the
ongoing projects and programs do not provide an estimation of how much risk
they aim to reduce, absence of reliable climate impact projections to compare the
reduced risks against the projected impacts, and absence of metadata on these
projects to estimate possible risks reduced.

In the context of climate change adaptation, decisions that are valid for the
future are needed. High emphasis on the past experiences while identifying the
future interventions may not be a good strategy since the past experiences may
not hold good for the future as the climate change impacts in the future could
be different from what was observed in the past. Increasing efforts on climate
change forecasts could help but actions cannot wait until the climate science gets
it right. Hence, it is high priority to identify win-win adaptation options, that
can hold good under a broad range of climate change scenarios in the future.
In the word win-win, win-stands for the current climatic conditions, including
climatic variability, and win for the broad range of climate change scenarios in
the future. Some examples of such win-win adaptation options include resource-
conserving technologies such as zero and reduced tillage; moving from ad hoc
measures to planned relief interventions that aims at creating long term livelihood
options; integrated river basin management; complete water balance approaches
that consider water-sharing mechanisms between various water-using sectors
and regions; streamlining land tenure arrangements; enhancing the coordination
between various institutions, and governments at the local, national and regional
levels; regional cooperation in the areas of drought and desertification monitoring
due to its transboundary nature; and promoting participatory processes at all
stages of project and program management.

Acknowledgements

Authors acknowledge the support from APN (CRP2009-02NMY-Pereira) and the
Environment Research and Technology Development Fund of the Ministry of the
Environment (S-8), Japan.

References

1. FAQ, The State of Food and Agriculture 2003-2004 (Food and Agriculture, Rome, 2004).

2. S. Huq and J. Ayers, Taking Steps: Mainstreaming National Adaptation, IED Brief-
ing, November 2008 (International Institute for Environment and Development, UK,
London, 2008).



Mainstreaming Climate Change Adaptation in Agriculture and Water Sectors in the Asia-Pacific Region 369

10.

11.

12.

13.

IFAD, Assessment of Rural Poverty in Asia and the Pacific Region (IFAD, Rome, 2002).
IIED, Environmental Mainstreaming (International Institute for Environment and
Development, UK, London, 2008). Available at http://www.environmental-main-
streaming.org/ (Accessed 10 November 2009).

IPCC, Summary for policymakers, in Climate Change 2007: The Physical Science Basis,
Contribution of Working Group I to the Fourth Assessment Report of the Intergov-
ernmental Panel on Climate Change, eds. S. Solomon, D. Qin, M. Manning, Z. Chen,
M. Marquis, K. B. Averyt, M. Tignor, and H. L. Miller (Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, 2007).

R.J. T. Klein, Mainstreaming adaptation to climate change into official development
assistance. Promoting synergy or diverting money? GECHGS News, Spring 2006, 4-6.
H. McGray, A. Hammill, R. Bradley, E. L. Schipper, and J. Parry, Weathering the Storm:
Options for Framing Adaptation and Development (World Resources Institute, Washington
DC, 2007).

S. V. R. K. Prabhakar, Climate Change Implications for Sustainable Development: Need for
Holistic and Inclusive Policies in Agriculture, Land, Rural Development, Desertification, and
Drought (UNESCAP, Bangkok, Thailand, 2007).

Tearfund, Mainstreaming Disaster Risk Reduction. A Tool for Development Organizations.
(Tearfund, UK, 2005).

K. E. Trenberth, P. D. Jones, P. Ambenje, R. Bojariu, D. Easterling, A. Klein Tank,
D. Parker, F. Rahimzadeh, J. A. Renwick, M. Rusticucci, B. Soden, and P. Zhai, Obser-
vations: Surface and atmospheric climate change, in Climate Change 2007: The Physical
Science Basis, Contribution of Working Group I to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, eds. S. Solomon, D. Qin, M. Manning,
Z. Chen, M. Marquis, K. B. Averyt, M. Tignor, and H. L. Miller (Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA, 2007).

UNDF, UNDP Environmental Mainstreaming Strategy: A Strategy for Enhanced Environ-
mental Soundness and Sustainability in UNDP Policies, Programs, and Operational Processes
(UNDP, New York, 2004).

UNDP, Millennium Development Report 2007-2008 (United Nations Development Pro-
gram, New York, 2007).

UN-ESCAP, State of the Environment in Asia and Pacific 2005: Economic Growth and Sus-
tainability (United Nations Economic and Social Commission for Asia and the Pacific,
Bangkok, Thailand, 2005).






Asian Journal of Environment and Disaster Management 5
Vol. 2, No. 4 (2010) 371-395 g‘
(© Research Publishing Services N
doi:10.3850/51793924011000812

Climate Change Adapiation: An Overview of Southeast Asia

C. T. Tan® and Joy Jacqueline Pereira’

Southeast Asia Disaster Prevention Research Institute, Universiti Kebangsaan Malaysia 43600 Bangi,
Selangor, Malaysia. E-mail: “tanct@ukm.my, Yjoy@ukm.my

Adaptation to climate change is a critical issue in Southeast Asia. Academic and policy
attention are increasing sharply as a result of the growing evidence on unavoidable impacts
in the region. Southeast Asia is one of the most vulnerable regions to climatic hazards
globally. Most, if not all, countries already are experiencing stresses from climate-related
events and phenomena. The situation could be exacerbated by future climate change, which
would lead to an increase in frequency and intensity of extreme events. Vulnerability to
climatic hazards is expected to increase, especially in island states and countries with long
coastlines and low-lying areas. The key vulnerable concerns encompass agriculture and food
security, water resources, coastal zones and marine ecosystems, terrestrial ecosystems, hu-
man health, settlements, fisheries, and others. Already, initiatives have been carried out and
planned in the regions, especially within national boundaries, to either reduce vulnerability
or cope and adapt to future climatic hazards. However, there are several factors affecting
adaptation in the regions. The constraints are wide-ranging and may differ in specific to
country circumstances, encompassing methodological issues, biophysical limitations, socioe-
conomic factors, technological barriers, and institutional and technical aspects. More efforts
are required to drive further responses, covering such aspects as vulnerability and adaptation
assessments; methodology and approaches for modeling and data gathering; building of
human and institutional capacity; financial and technical support; education, training and
public awareness; and networking and information. Adaptation is a knowledge-intensive
undertaking, which requires provision of access to relevant and usable knowledge to ensure
effective implementation and outcome. There are a number of key priorities for the region
in moving forward on adaptation responses, including improvement of data collection,
management and dissemination; advancing integrated assessments covering biophysical and
socioeconomic impacts as well as sectoral and cross-sectoral analysis; enhancement in the
understanding of the relationship between climate change and disaster; and policy measures
supporting implementation in an integrated and balanced manner.

1. Introduction

Climate change has undoubtedly become the most contentious issues in the
international environmental debates. The discussions and negotiations, which
began since 1980s, had evolved United Nations Framework Convention on
Climate Change (UNFCCC) in 1992 and Kyoto Protocol in 1997. Article 4.1(b)
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of the Convention refers to two options to address climate change: adaptation
to the impacts of climate change and mitigation of climate change by reducing
GHG emissions and enhancing sinks. Adaptation and mitigation are two related
but distinct ways that relate to different policy domains under the UNFCCC and
the Intergovernmental Panel on Climate Change (IPCC). Adaptation is referred by
the process for reduction of vulnerability to climate change, whereas mitigation
is referred in the ultimate objective of the Convention to achieve stabilization of
greenhouse gas concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system.*’

Adaptation has gained more importance politically and scientifically at the
international and national levels during recent years. With increasing evidence on
anthropogenic interference being responsible for climate change and that some
impacts can no longer be avoided, academic and policy attention with regard to
adaptation has increased sharply. The challenge ahead is not only about switching
the research from meeting the needs of the mitigation policy agenda to support-
ing adaptation response to future climate change, but also to one that responds
explicitly to the needs of the present day.

This paper aims to provide an insight to critical issues and challenges in the
Southeast Asia when dealing with climate change adaptation. Section 2 gives
an overview of background and assessment of climate change policy responses
especially adaptation. Sections 3 and 4 summarize information on current and
future climate conditions, vulnerability and adaptation response in the region.
Section 5 describes the constraints faced by the Southeast Asian countries when
addressing climate change adaptation, while Section 6 highlights the needs in
order to drive further responses on adaptation. Finally, Section 7 concludes the
paper with recommendations on several research areas that should be prioritized.

2. Overview of Climate Change Adaptation

The IPCC Fourth Assessment Report revealed the projected climate change in
future are expected to include increasing temperatures, rising sea levels, increased
intensity of storms, greater frequency of heat waves, floods and droughts, more
rapid spread of diseases, and accelerated loss of biodiversity. Economic growth
will be impacted and poverty exacerbated. The existing coping mechanisms in
many developing countries in Southeast Asian regions, particularly the densely
populated river deltas and coastal areas, to natural disasters are likely inadequate
to cope with negative impacts of climate change, which in turn will increase their
vulnerability to climatic hazards.

2.1. Climate change adaptation and mitigation

IPCC?0 defines adaptation as “adjustment in natural or human systems in response
to actual or expected climatic stimuli or their effects, which moderates harm
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or exploits beneficial opportunities”. The issues on adaptation to the impacts of
climate change have not been attracting as great attention and interest as the miti-
gation and relatively less developed than mitigation as a policy response,®¢ which
is evident from the Kyoto Protocol itself as its main concern is on the reduction of
greenhouse gas emissions particularly from the developed countries. On the one
hand this reflected the concern of some that a stronger focus on adaptation would
weaken society’s willingness to mitigate climate change, and on the other hand it
signified the belief of others of natural selection and market forces would bring
about adaptation without the need for policy intervention. However, the lag times
in the global climate system mean that no mitigation effort, however rigorous, will
prevent climate change from occurring in the next few decades. The warming now
being experienced is the result of emissions that took place over many decades.
Adaptation is therefore necessary, and should be implemented hand-in-hand with
mitigation measures in order to reduce the risks of climate change.

2.2. Assessment of climate change adaptation

The early research on adaptation mainly surrounds the assessment of climate
change impacts in general, with limited analysis on adaptation measures.%® The
limitation in the assessment of biophysical aspects alone is progressively recog-
nized with more analysis on vulnerability being seen as an important compo-
nent of any attempt to define the magnitude of climate change.'® Vulnerability
assessment provides a starting point for the determination of effective means
of promoting remedial action to limit impacts by supporting coping strategies
and facilitating adaptation.?® Identification of particularly vulnerable nations or
regions can act as an entry point for both understanding and addressing the
processes that cause and exacerbate vulnerability.® As a factor determining level
of vulnerability,’ adaptive capacity is often used when assessing the potential
to adapt to future climate change, although it is important to remember that
whether or not such adaptive capacity is drawn upon to bring about adaptation
will be dependent upon a range of uncertain variables.*® Understanding different
adaptive capacities is thus crucial in determining the impacts of climate change
and necessary adaptation responses.

3. Vulnerability and Adapiation in Southeast Asia

Southeast Asia is characterized by tropical rainforests, monsoon climates with high
and constant rainfall, heavily leached soils, and diverse ethnic groups. Despite the
diversity in politics, economy, and culture, the region shares a common challenge
in the face of climate change: it is one of the most vulnerable regions in the world.
Its vulnerability is attributable to a number of reasons, including geographical
(tropical climate, long coastlines, etc.), demographically (highly dense popula-
tion in coastal and delta areas), economically (major economic activity in coastal
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areas), and livelihood (heavy reliance on climate-sensitive sectors and millions
trapped in poverty with low-adaptive capacity). According to the IPCC Fourth
Assessment Report,'2 warming is likely to be above the global mean in Southeast
Asia. Precipitation in boreal winter is likely to increase in the southern parts of
Southeast Asia, whereas in summer precipitation is likely to increase in most parts
of Southeast Asia. Extreme rainfall and winds associated with tropical cyclones
are likely to increase in Southeast Asia. In addition to impacts of climatic change
and variability, the region also faces increasing vulnerabilities arising from rapid
urbanisation, degradation of resources, and unsustainable development.

Given the expected significant impacts of climate change in Southeast Asia,
adaptation is already underway. In fact, the region has made significant efforts
in adapting to climate change impact, but more needs to be done. One’s priority
is to strengthen overall adaptive capacity through greater efforts to raise public
awareness; more research to better understand climate change and its impact, es-
pecially at local level; enhance policy and planning coordination; and mainstream
adaptation in development planning.

3.1. Observed climate trends and variability

Past and present climate trends and variability in Asia are generally characterized
by increasing surface air temperature which is more pronounced during winter
than in summer. Increasing trends have been observed across the seven subregions
of Asia. The observed increases in some parts of Asia during recent decades ranged
between less than 0.1°C to 0.3°C per decade. Interseasonal, interannual, and spatial
variability in rainfall trends have been observed during the past few decades
across all parts of Asia. Decreasing trends in annual mean rainfall are observed in
Indonesia and Philippines, while annual mean rainfall exhibits increasing trends
along the western coasts of the Philippines. Table 1 lists more details on the
observed characteristics in surface air temperature and rainfall in Southeast Asian
region.13'14'18'23'33'38

There are new evidences on recent trends, particularly on the increasing ten-
dency in the intensity and frequency of extreme weather events in Asia over
the last century and into the 215t century (Table 2).!® In Southeast Asia, extreme
weather events associated with El-Nino were reported to be more frequent and
intense in the past 20 years. Significantly longer heatwave duration has been
observed in many countries of Asia, as indicated by pronounced warming trends
and several cases of severe heat waves. Generally, the frequency of occurrence of
more intense rainfall events in many parts of Asia has increased, causing severe
floods, landslides, and debris and mud flows, while the number of rainy days and
total annual amount of precipitation have decreased. However, there are reports
that the frequency of extreme rainfall in some countries has exhibited a decreasing
tendency. Increasing frequency and intensity of droughts in many parts of Asia
are attributed largely to a rise in temperature, particularly during the summer
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Table1 Summary of key observed past and present climate trends and variability in Southeast Asia.

Country Change in temperature Change in precipitation

General 0.1°C to 0.3°C increase per decade Decreasing trend between 1961 and 1998.
reported between 1951 to 2000. Number of rainy days have declined

throughout the region.

Indonesia Increase of 1.04°C-1.40°C per Decline in rainfall in southern and increase
century. in northern region.

Malaysia Warming trends (0.18°C per decade) —More frequent ENSO warm phase episodes
from 1951 to 1996. since 1977 significantly influenced rainfall in

Malaysia.

Philippines  Increase in mean annual, maximum Increase in annual mean rainfall since 1980s
and minimum temperatures by and in number of rainy days since 1990s,
0.14°C between 1971 to 2000. increase in interannual variability of onset of

rainfall.

Singapore Increase by about 0.3°C per decade Decrease in annual rainfall in the past three
between 1987 and 2007. decades.

Thailand Increase of 1.04°-1.80°C per century.  Decreasing annual rainfall for the last five

decades.

Viet Nam Increase of 1.0°C per century. Decrease in monthly rainfall during

July—August and increase in
September-November.

Table2 Summary of observed changes in extreme events and severe climate anomalies in Southeast

Asia.

Extreme climatic events ~ Key trends

Heatwaves Increase in hot days and warm nights and decrease in cold days and

nights between 1961 and 1998.
Intense rains and floods ~ Increased occurrence of extreme rains causing flash floods in Vietnam;
landslides and floods in 1990 and 2004 in the Philippines, and floods in
Cambodia in 2000.
Droughts Droughts normally associated with ENSO years in Myanmar, Laos,
Philippines, Indonesia, and Vietnam; droughts in 1997 to 1998 caused
massive crop failures and water shortages and forest fires in various
parts of Philippines, Laos, and Indonesia.
Cyclones/Typhoons On an average, 20 cyclones cross the Philippines Area of Responsibility
with about eight to nine landfalls each year; with an increase of 4.2 in
the frequency of cyclones entering PAR during the period 1990-2003.

and normally drier months, and during ENSO event. Recent studies indicate that
the frequency and intensity of tropical cyclones originating in the Pacific have
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increased over the last few decades. The damage caused by intense cyclones has
risen significantly in the affected countries, particularly the Philippines, Vietnam
and Cambodia.

3.2. Climate projections

According to the MMD-A1B simulations in the IPCC Fourth Assessment Report,
Southeast Asia will encounter a warming trend toward the end of the 21st century,
with little seasonal variation.'? Simulations by the CSIRO Division of Atmospheric
Research Limited Area Model and more recently by the CSIRO stretched-grid
model centered on the Indochina Peninsula at a resolution of 14 km have demon-
strated the potential for significant local variation in warming, particularly the
tendency for warming to be significantly stronger over the interior of the land-
masses than over the surrounding coastal regions. A tendency for the warming to
be stronger over Indochina and the larger landmasses of the archipelago is also
visible in the MMD models. As in other regions, the magnitude of the warming
depends on the forcing scenario.

Area-mean precipitation over Southeast Asia increases in most MMD model
simulations, with a median change of about 7% in all seasons, but the projected
seasonal changes vary strongly within the region. The strongest and most consis-
tent increases broadly follow the Inter-Tropical Convergence Zone (ITCZ), lying
over northern Indonesia and Indochina during June-August, and over southern
Indonesia and Papua New Guinea in December—February. The pattern is broadly
one of wet season rainfall increase and dry season decrease. Compositing the pro-
jections from a range of earlier simulations forced by the I592a scenario, a pattern
of rainfall increase was found across northern Indonesia and the Philippines, and
decrease over the southern Indonesian archipelago. The regional high-resolution
simulations have demonstrated the potential for significant local variation in
projected precipitation change.

Rainfall variability will be affected by changes in ENSO and its effect on
monsoon variability, but this is not well understood. However, those parts of
Indonesia that experience a mean rainfall decrease are likely to also experience
increases in drought risk. The region is also likely to share the general tendency for
daily extreme precipitation to become more intense under enhanced greenhouse
conditions, particularly where the mean precipitation is projected to increase. This
has been demonstrated in a range of global and regional studies, but needs explicit
study for the Southeast Asian region.

The northern part of the Southeast Asian region will be affected by any change
in tropical cyclone characteristics. There is evidence in general of likely increases in
tropical cyclone intensity, but less consistency about how occurrence will change.
The likely increase in intensity (precipitation and winds) is supported for the
northwest Pacific (and other regions) by the recent modeling study. Since most
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of the tropical cyclones form along the monsoon trough and are also influenced by
ENSO, changes in the occurrence, intensity and characteristics of tropical cyclones
and their interannual variability will be affected by changes in ENSO.

3.3. Biophysical vulnerability

Many of the populations in Southeast Asian countries live on or near the coastline.
Coastal areas in Southeast Asia are extremely vulnerable to climate impacts, in-
cluding increase in frequency and intensity of tropical storms, increased flooding,
sea water intrusion, coastal and beach erosion leading to loss of livelihoods, land
and property, and infrastructure. The region’s dependency on coastal resources,
such as mangroves and coral reefs, for at least part of their livelihoods, exacerbates
risks of climatic hazards. Tropical storms continue to devastate the region, leading
to extensive trails of destruction, killing and injuring people, damaging homes,
and fishing boats and destroying crops despite efforts to mitigate risk. Temperature
changes and flooding will lead to changes in the vectors of insect-borne infectious
diseases across the region, such as malaria, schistosomiasis, and dengue fever.??
Increases and changes in diarrhoeal and infectious diseases are not only of concern
in coastal areas, but also across the region.

The delta areas near coastline in several Southeast Asian countries are densely
populated and are the key rice cultivation areas. These areas are particularly
vulnerable to sea level rise, storms, flooding, and salt water intrusion. The poor
in urban and peri-urban coastal areas are often located in urban slums that may
be situated in flood plains, and that may also be areas of waste disposal, which on
flooding face lead to loss of property, dislocation, and spread of diseases.! In more
rural areas, vulnerability is often exacerbated by lack of access to basic services,
early warning systems, and disaster management.

Drought and variable rainfall patterns are significantly impacting agricultural
production in these areas, with direct implications for food and nutritional security.
Increases in droughts and warm temperatures are also leading to increases in forest
fires limiting access to forest resources by the poor, and contributing to smog and
pollution domestically and across boundaries. Longer spells and more frequent
severe droughts are being experienced in various parts of the region, reducing food
crop outputs, which has led to food insecurity at the household level, eroding the
nutrition and health status of local population.

3.4. Socioeconomic vulnerability

Accelerated urbanization in the last two decades is a major development transfor-
mation in many countries in Southeast Asia.’ The demographic and development
shift is important in identifying and evaluating both new sources of adaptive
capacity and new types of vulnerability in the context of climate change, as well as
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adaptation to climate change in particular, and other non-climatic stressors in
general. Future predictions of climate change impact and adaptive capacities in
Southeast Asia should foresee this clear trend as one major premise.

Climate changes may act as an additional stressor in an already disadvanta-
geous situation as well as the creator of new conflicts in existing water manage-
ment and allocation practices.'3 Water levels and flows may become more variable,
especially during longer dry spells, causing competition among different services.
The envisaged patterns of a shorter, more intense wet season will increase the
number and severity of floods. Climate change compounds the existing challenges
of managing annual floods that have become adaptive strategies in most low-lying
areas in Southeast Asia.

Demand for food and industrial crops has been increasing in recent years
due to growing population, rising incomes, and changing consumption patterns.*
This has led to intensification of agricultural production, generating considerable
environmental pressure, particularly on water resources that are already under
stress from high population and economic growth.

In some Southeast Asian countries, adaptation responses at community and
household levels include external linkages and off-site options to reinforce their
multiple livelihood portfolios as well as formal and informal credit, or (micro-)
insurance options that can enhance the resilience of vulnerable families. However,
little consideration has been given on the effects of remittance, labor mobility, and
migration as well as credit/loan and insurance facilities as adaptive measures.3?

Health condition in the low-income countries will be most adversely affected in
the face of climate change. Changes in temperature and rainfall patterns, flooding
and water-logging will increase or change vectors for diseases such as malaria and
dengue. Impacts of increased heat stress and pollution in urban centers will be
worst on the elderly, and on marginalized groups and informal workers who lack
clean, spacious, and sanitized settlements.

Existing conventional institutional arrangements and priorities, and dominant
institutional cultures of governments at various levels influence the shaping of
policy and public sector work on adaptation. There are several key challenges
constraining effective governance of adaptation, including interministry coordina-
tion (initiatives may be hampered by interministerial competition and turf wars);
sectoral and departmental silos (stymie flexible ways of planning, implementation,
and problem-solving at various levels); participatory governance mechanisms
(lack of meaningful multistakeholder engagement); and disconnection across
scales (disjuncture between national and local levels and lack of interlinkage of
macro- and micro-scale analyses).3

3.5. Regional adaptation responses and initiatives

There are significant efforts on planning for and research on adaptation in the
context of climate change underway in Southeast Asia.’> Resurreccion et al.3°
categorize the policy and research approaches to adaptation in the region into
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five categories: national efforts to meet obligations of the UNFCCC; assessment
of climate change impacts and vulnerabilities; community-based adaptation and
integrated approaches; disaster risk reduction and climate change adaptation; and
economic analyses and adaptation research. The authors further recommended a
number of specific themes as points of entry to strengthening adaptation research
in Southeast Asia, especially on people’s adaptation to climate change. The themes
include migration, social security mechanism; livelihood security of small-scale
fishers and farmers; strengthening resilience to health-related impacts; and gover-
nance of adaptation across scales. Working on the identified aspects is expected to
enhance adaptive capacity of the vulnerable people in the region. However, there
are wide variations across Southeast Asia and significant gaps between the region
and the developed world, which require continuous efforts to enhance resilience at
a more fundamental level.’ Several factors that need to be addressed in ensuring
a country’s adaptive capacity include (i) income, inequality, poverty, literacy,
and regional disparity; (if) capacity and governance of public institutions and
public finance; (iii) availability or adequacy of public services including education,
health, social protection, and social safety nets; and (iv) capacity for economic
diversification, especially at local levels.

4, Constraints to Adaptation in Southeast Asia

There are several factors affecting effective adaptation in Southeast Asia. The
constraints are wide-ranging and may differ in specific to country circumstances,
encompassing methodological issues, biophysical limitations, socioeconomic fac-
tors, technological barriers, and institutional and technical aspects. Some of such
constraints, pointed out by Glantz,"” include spatial and temporal uncertainties
associated with forecasts of regional climate, low level of awareness among
decision-makers of the local and regional impacts of El Nino, limited national
capacities in climate monitoring and forecasting, and lack of coordination in the
formulation of responses.

4.1. Uncertainties of climaie modeling

Modeling of climate change is a complex activity. Despite progressively improving
knowledge accumulated through research over the years, the understanding of
the precise magnitude of human-induced climate change is still limited by various
sources of uncertainties. This can be attributed to a number of reasons, including
imperfect knowledge and/or representation of physical processes, limitations due
to the numerical approximation of the model’s equations, simplifications and
assumptions in the models and/or approaches, internal model variability, and
intermodel or intermethod differences in the simulation of climate response to
given forcing.5!® In addition to the methodological factors, availability of and/or
access to reliable time series data are also limiting more robust modeling process.
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Uncertainties accumulate in model-based assessments from the methodologies
for establishment of socioeconomic scenarios, environmental scenarios, climate
scenarios and climate impact assessment.!!

4.2, Biophysical limitations

The adaptive capacity of a system has its limits due either to internal properties
or external factors. Some ecosystems, habitats, and species may have narrow
ranges of biogeographic adaptability that constrains the options and effectiveness
of adaptation, while in other cases impacts of climate change may overstretch the
ability of some ecosystems to adapt without dramatic changes in their functions
and resilience.'®

4.3. Economic constrainis

Adaptive capacity is uneven within a country, with the more affluent components
being generally better able to respond, while the greatest impacts may fall on those
currently least able to adapt effectively. Poverty limits effective adaptation as the
poor individuals and groups within the country usually have a low adaptive ca-
pacity due to limited access to information, technology, and other capital assets.!3
When combined with other limitations, poverty also constrains the adaptation in
other sectors.!

4.4. Technological barriers

Identifying the role of technology in adaptation to climate change correctly is
critical to ensure actions are able to reduce vulnerability to the impacts of climate
change successfully. This warrants technology fits into the process of adaptation.
Klein et al.?” elaborate the roles of technology within the four-stage process of
adaptation, which are information development, planning and design, implemen-
tation, and monitoring and evaluation. Nevertheless, the technology transfer pro-
cess could be inhibited by many different factors. Table 3 categorizes such barriers
that also have effect in the context of climate change.’® van Aalst¥ summarizes
several barriers to the transfer of technologies for adaptation:

e Uncertainty about the location, rate, and magnitude of impacts is consid-
erable, which hampers effective anticipatory adaptation and complicates
early-stage private-sector intervention.

o Adaptation as such is often not considered a development objective.
Cross-linkages with other sectors can be instrumental in improving access
to public and private financing.

e Technologies for adaptation will often be initiated for site-specific reasons
and keeping local conditions in mind. However, design and implementa-
tion can be structured by taking into account lessons learnt from similar
situations elsewhere.
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Table 3 Barriers to technology transfer process.

Category Barriers

Institutional Lack of legal and regulatory frameworks, limited institutional capacity, and exces-
sive bureaucratic procedures.

Political Instability, interventions in domestic markets, corruption, and lack of civil society.

Technological ~ Lack of infrastructure, lack of technical standards and institutions for supporting
the standards, low technical capabilities of firms and lack of a technology knowl-

edge base.

Economic Instability, inflation, poor macroeconomic conditions, and disturbed and/or non-
transparent markets.

Information Lack of technical and financial information and of a demonstrated track record for

many environmentally sound technologies.

Financial Uncertainty about the effects of an investment, lack of investment capital and
financing instruments, limited financial return (primarily local rather than global
benefits), and difficulty to create ownership of the results.

Cultural Consumer preferences and social biases.

General Intellectual property protection and unclear arbitration procedures.

o The direct benefits of adaptation, such as crops suited to more arid condi-
tions, are primarily local, as opposed to the direct benefits of mitigation,
such as avoided emissions, which are global.

4.5. Availability of information and knowledge

Effective adaptation requires sufficient information and knowledge on vulnerabil-
ity to and impacts of climate change.*? This poses challenges to Southeast Asian
countries as systems for monitoring and research on climate and responses of
natural and human systems to climate are yet the priority areas in governments’
developmental plans. Furthermore, studies on the interconnections between adap-
tation and mitigation options, costs and benefits of adaptation, and trade-offs
between various courses of actions are also lacking. As a result, it is difficult to
enhance public perception of the risks and dangers associated with climate change
as well as to undertake the best and cost-effective adaptation option.'®

4.6. Inadequate legal and institutional framework

Cruz et al.'® noted the inadequacy in existing legal and institutional framework
in most Asian countries to facilitate integrated response to climate change, and if
political and institutional landscape is changing in response to climate change, it
is slow and could limit future adaptation. In countries already faced with other
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pressing and urgent domestic concerns, attention may be drawn away from the
dangers of climate change and the need to implement adaptation.

4.7. Iimproving and relating future climate and socioeconomic
scendarios

The SRES scenarios developed by the IPCC were mainly aimed to support climate
projection activities. The scenarios of greenhouse gases emission are strongly
related to socioeconomic change, environmental change, land-use change, and
technological advancement. To facilitate assessment of the most plausible impacts
of climate change in future studies, it is necessary to design future social devel-
opment scenarios by various models, which will input to the projection of future
regional and local changes in climate and its variability.>'® The need is recognized
and works are already underway in the IPCC process.3*

4.8. Challenges of abrupt or unexpected climate change

One of the greatest concerns emerges from possible “surprises” in the future as
adaptive capacity will be under great challenge due to abrupt or unexpected
changes in climate, leading to increase in vulnerability to significant impacts.3”
Such abrupt and catastrophic climatic change may include a shutdown of the
“ocean conveyor belt” in less than a decade and collapse of ice sheet over a couple
of centuries if polar water temperatures warm by a few degrees. In addition to
studying change of climate in gradual manner, it is also necessary to shift the
research to cover rapid or abrupt change even if it cannot be predicted with a high
degree of confidence.!3

5. Needs for Adaptation in Southeast Asia

Most, if not all, countries already are experiencing stresses from climate-related
events and phenomena, including severe floods and drought, adverse effects from
changes in the El Nifio Southern Oscillation (ENSO) phenomenon, tropical storms
and changes in their patterns, saltwater intrusion, storm surges, coral reef damage,
and changes in migratory patterns of important species.!® The situation could
be exacerbated by future climate change, which would lead to an increase in
frequency and intensity of extreme events, such as droughts, floods, hurricanes
and El Nifio effects. Vulnerability to climatic hazards is expected to increase,
especially in island states and countries with long coastlines and low-lying areas.
The key vulnerable concerns encompass agriculture and food security, water
resources, coastal zones, and marine ecosystems, terrestrial ecosystems, human
health, settlements, fisheries, among others.
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5.1. Scenarios and projections

Further understanding of the relationships between climate change and the
frequency and intensity of extreme events is hampered by high levels of
uncertainty surrounding the magnitude of the changes that have been projected
using global climate models (GCMs). On the other hand, future changes in the
socioeconomic situation, such as rapid population growth, high food demand, and
land and ecological degradation, would most likely exacerbate vulnerability to the
adverse effects of climate change.

5.2. Daia, capacity, and methodology

The main constraints to the assessment of vulnerability and adaptation relate
to data and capacity. Data available are insufficient to meet the demands of
the methodologies for the assessments. The data required as input to impact
models and assessments were either not present (uncollected), inaccessible, or
inappropriate. On the other hand, there is also inability to conduct the type of
assessments that would generate results reliable enough to be incorporated into
national planning processes. This may be due to the lack of appropriate institutions
and infrastructure to conduct systematic data collection, poor coordination within
and/or between government departments and agencies, the absence of univer-
sities and/or research centers in smaller, poorer countries, among others. Even
if institutional arrangements had been established to carry out vulnerability and
adaptation assessment, many of these institutions lack the capacity and resources
to fully engage in such work. The participation and involvement of technical teams
could be hampered by lack of coordination and lack of clarity over roles and
responsibilities.

While need is recognized for more work to be carried out on integrated
assessments, socioeconomic assessments, identification of adaptation options, and
costing implications, there are methodological problems that would need to be
addressed. These include the lack or inadequacy of local, specific environmen-
tal and socioeconomic data and methodologies; methodologies for integrated
and socioeconomic assessments; and understanding of the magnitude of climate
change impacts on water resources, human health, fisheries, coral reefs, some
local ecosystems, etc.*® Other limitations included unsuitability of methods and
tools, lack of national capacity, lack of data, lack of financial resources, and lack of
appropriate institutional frameworks.

5.3. Research and systematic observation

Scientific data and information are fundamental inputs to integrating climate
consideration into knowledge-based decision-making. Research and systematic
observation activities increase understanding of the possible impacts of climate
change and support in preparing for the development of sound climate change
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strategies. For many developing countries, climate change is an issue yet to be
mainstreamed into national planning; thus limited resources are allocated in sup-
port of scientific research and climatic observation activities. Table 4 summarizes
the needs of developing countries on research and observation as well as the
institutional arrangement that facilitate relevant activities.**

5.4. Education, fraining, and public awareness

Education, training, and public awareness are important in implementing climate
change projects and programs. Although the specific objectives and priorities for
public education differ according to the needs of the target sector, the overall goal is
still to ensure that most persons understand the problems associated with climate
change and assume some responsibility to address these problems. The main
objectives of education, training, and public awareness programs are to strengthen
national capacity to develop and implement climate change action plans. These
can be supported by raising the level of awareness of policy- and decision-makers
on climate change, building and/or enhancing the skills and knowledge of local
experts as well as educating the public on the causes and effects of climate change.
Through such initiatives, institutions involved in project implementation and coor-
dination can be built and/or strengthened, while mobilizing communities/public
to implement projects.

Sustaining the activities aimed at training experts and educating and raising
the awareness of the public continues to be a challenge in most countrie due
to limited financial and human resources and competing priorities. The lack of
experts working on climate change issues is partly due to the high turnover of
experts involved in climate change. Therefore, there is a need for strengthening
governmental, nongovernmental and academic institutions in order to sustain the
programs aimed at building and enhancing local capacities to respond to climate
change. Table 5 summarzes the needs relating to education, training and public
awareness, particularly in developing countries.*?

5.5. Mainsfreaming climate change adaptation

Adaptation to climate change is not a “standalone” agenda. It needs to be consid-
ered not only when designing various development projects but more importantly
in policy-making and planning. Responses on adaptation should be coordinated
with social and economic development in an integrated manner.® There are several
factors that would drive effective integration of climate change considerations into

sustainable development in many developing countries*3:

e Capacity to mainstream adaptation strategy into broader national development;

e Ability to incorporate climate change and other environmental issues in so-
cioeconomic and/or sectoral plans and in achieving Millennium Development
Goals;
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Table 4 Needs on research and systematic observation in relation to climate change adaptation in
developing countries.

Issue Needs

Research o Develop regional data for vulnerability and adaptation;
o Strengthen the research capacity and observation capability in climate,
environment, natural resources, and land-use and cover change;

e Strengthen the research capacity in understanding the impacts of climate
change, and developing appropriate adaptation strategies and measures;

o Tailor research and systematic observation to better understanding of the
impacts of and adaptation to climate change in water resources, coastal
zones and resources, agriculture, forest, and biodiversity, fisheries and hu-
man health;

e Modernize the technology (equipment and capacity) used in the current
networks; and

o Coordinate efforts regionally and internationally.

Observation o Currently no comprehensive marine/oceanographic observation programs
in place;

o Upgrade meteorological and hydrological monitoring programs;

o Rehabilitate and expand the existing station networks for more representa-
tive monitoring of weather, climate, and other environmental variables;

o Upgrade and expand climate observation networks at the national level
and to improve the contribution to the global observing systems through
development, utilization, and accessibility of databases;

o Climate data are scanty and unreliable due to the lack of observation
stations;

o Strengthen existing stations for data to enhance understanding of impacts
of future climate change on agriculture, marine ecosystem, land use and
forestry, biodiversity, waste and water resources; and

o Improve maintenance of observation equipment coverage of systems
through the provision of more resources (financial and technical).

Institutional o Hstablishment of strong and effective institutions to manage observation
strengthening systems including development of human resources and information
technology;

o Invest resources to support observation programs;

o More programs that facilitate the exchange of experts from developing
countries’ institutions to those of developed countries; and

o Lack of availability/accessibility to good quality data and poor research
facilities and opportunities to undertake research.

o Ability to formulate, analyze, and implement integrated strategies and policies;

o Need to strengthen coordination and support mechanisms at national and local
levels;

o Ability to assess and plan adaptation and integrated actions;
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Table 5 Needs on climate change education, training and public awareness.

Issue Needs

Education e Development and integration of climate change into curricula at all levels;
e Development of educational materials;
e Training of teachers; and
e Scholarship programs.

Training e Technical training on vulnerability and adaptation;

Public awareness

Others

e Training for policy- and decision-makers;

o Training directed at target sectors (media, nongovernmental organizations,
community-based organizations, etc.); and

o Trainers training.

e General public awareness;
e Production of print and audiovisual materials; and

e Seminars/lectures/workshops.

o National, regional and international cooperation;
o Translation of materials into local languages;
o Institutional support; and

o Establishment/strengthening of regional centers.

Data collecting, processing, and management for integrated assessment and
decision-making;

Ability to assess technology transfer needs and capacity for project and program
development;

Human resources in policy design and analysis, and negotiation and technical
skills;

Institutional strengthening and capacity to seek synergy among conventions at
national level;

Education, public awareness, and continuous training on the integration of
climate change into sustainable development.

Coherence and consistency of relevant policies, laws and regulations to remove
some of the barriers to the implementation of climate change strategies.

5.6. Initiatives of the private sector

The private sector plays critical role in implementing adaptation response
for reducing vulnerability in developing countries to climate risks by, inter
alia, including addressing underlying drivers of vulnerability through poverty-
reduction strategies and economic diversification, buffering against specific
climate change impacts, etc. To further encourage private sector’s responses,
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guidelines for business to integrate climate change concerns into their routine risk
assessment and strategic decision-making are needed. While “climate proofing”
of private sector investments is important, the role of the private sector is not
limited to managing its own climate exposure as there are also emerging busi-
ness opportunities in helping others to reduce their climate risks. The private
sector could take on various roles that contribute to the scaling up, optimization,
and shifting of adaptation finance. The sector can provide financial resources
for adaptation through investments, financial risk management, the commercial
provision of capital and the philanthropic provision of resources through private
foundations.! It is necessary to raise awareness among the investor community
and finance institutions, bridge the gaps between funders and potential adaptation
projects, and use public finance to help spread private finance more evenly.”

5.7. Technology for adapiation

Technology is a critical component in reducing vulnerability of human and natural
systems to climatic hazards. Despite its important role in climate change policy, a
technology roadmap is yet available to drive innovation and access to adaptation
technology. Compared to mitigation, the scope of technologies for adaptation to
climate change is larger. Negative impacts of climate change endanger the way
in which many sectors function, and adaptation therefore needs to be integrated
in all sectors as a more fundamental planning paradigm rather than “simply”
as a technological switch. Adaptation responses are mainly site-specific and take
place at local level. Indigenous knowledge and technologies may exist in some
areas, particularly for reducing vulnerability to weather-related hazards. Such
indigenous components should be considered and effectively harnessed when pro-
moting the development and diffusion of technologies, know-how, and practices
for adaptation to climate change.

Climate change is expected to impinge on multiple sectors underpinning eco-
nomic growth and social well-being. Public interventions are usually the strongest
and most direct incentives to adapt to these impacts through catalysing the use
and transfer of technologies for adaptation, which are later taken up by the
private sector. In this context, governments are generally considered the dominant
stakeholders in technology transfer for adaptation.*” The process of transfer also
necessitates the role of other stakeholders, including between private partners,
between private partners and governments and between governments, which are
influenced by the social, economic, legal, technological and political circumstances
in each country.®

Developing innovative financing options for adaptation projects are generally
more challenging relatively to mitigation projects. Such constraints are attributable
to a number of reasons as discussed in Table 3. Clearly extra effort is required
to access additional and fit-for-purpose financing for adaptation projects. Instru-
ments and mechanisms that can be considered to improve access to financing for
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adaptation projects include creating linkages to sectors with a regular cash flow,
or involving international corporations as stakeholders in a technology transfer
project.?”

5.8. Roles of information and communication fechnologies

Information and Communication Technologies (ICTs) are undoubtedly part of
the cause to climate change due to the emissions of greenhouse gases globally.
Although relatively low in total global emissions presently, it is likely that this
share will increase over time as the ICTs industry is expected to grow faster than
the rest of the economy. The major contribution of ICTs to climate change comes
from the proliferation of user devices, all of which need power and radiate heat.

ICTs can also be part of a solution to climate change because of the role
they play in monitoring and adapting to it. They are transformative technologies
because they put intelligence at the edges of networks and enable this creativity
to be widely shared at every level from local to global, thereby maximizing users’
capacity to create and adapt. It is, therefore, better to capitalize on ICTs to realizing
beneficial opportunities and moderating potential harm.

The role ICTs can play in supporting topdown and bottomup approaches to
adaptation, as well as the development of new arrangements for governing global,
national, and local responses to climate change could be characterized in three
categories.??>! These categories include first order or direct effects (the use of ICTs
as a tool for monitoring and measuring climate change, assessing its effects, and
controlling interactions with the environment); second order or indirect effects (the
use of ICTs as a medium for increasing awareness and facilitating dialog about the
effects of climate change); and third order or systemic effects (the use of ICTs as an
enabler for “networked governance”). The activities that ICTs could contribute to
climate change adaptation are summarized in Table 6.2%%1

5.9. Ensuring successful adaptation

While emphasis on adaptation is increasing, due mainly to the argument that
mitigation alone is insufficient to addressing climate change, the need to ensure
successful adaptation responses is also recognized. Given the uncertainties sur-
rounding climate change, and variability, it is necessary to design, implement
and monitor adaptation in avoidance of under-adaptation (where individuals and
organizations have failed to respond adequately to a change in their environment)
and over-adaptation (where they have over-reacted and magnified a problem out
of proportion to its true significance). The endeavor in measuring adaptation to
climate change will be vital to driving the identification of the most promising
adaptation options during research and planning, prioritization of sectors, regions
and locations for adaptation action, and monitoring and evaluation of progress in
avoiding and/or reducing adverse impacts of climate change.
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Table 6 Role of ICTs in adaptation of climate change.

Activity Examples

Climate change monitoring o Use of ICTs (including radio and telecommunication technologies,
standards, and equipment) for weather and climate change mon-
itoring, for instance in predicting, detecting, and mitigating the
effects of typhoons, thunderstorms, earthquakes, tsunamis;

o Remote monitoring and data collection using ICT-equipped sen-
sors is essential for research at the typical but inhospitable loca-
tions for climate research (e.g., polar ice caps, glaciers, volcanoes,
the ocean bed, or the upper layers of the atmosphere); and

e Development of aerial photography, satellite imagery, grid tech-
nology and in particular the use of global positioning by satellite
(GPS) for tracking slow, long-term movement, for instance of
glaciers or ice flows.

Climate modeling o ICTs are invaluable in computer modeling of the Earth’s atmo-
sphere. Meteorological services are among the most demanding
users of the world’s fastest supercomputers, and produce progres-
sively more sophisticated general circulation models (GCMs) of
climate.

Climate change adaptation e Tool for monitoring and measuring climate change, assessing its
and disaster risk reduction effects, and controlling interactions with the environment;

e Medium for increasing awareness and facilitating dialog about
the effects of climate change; and

o Enabler for “networked governance”—the new forms of economic
and social organization and decision-making that will likely be
needed not only to adapt to climate change, but to achieve sus-
tainable development.

Unlike mitigation that has more distinctive boundary and globally accepted
metric, there is no universally accepted ways for measuring adaptation. Successful
adaptation may be judged based on such criteria as effectiveness, efficiency, equity
and legitimacy, which are contested and context specific that vary spatially and
temporally.? The indicators to be used should be policy relevant, simple, trans-
parent, comparable, and practical. Fundamentally, it is necessary to determine
what constitutes an adaptation action, whose actions and capacity would count,
and whether the metrics should be based on outputs (policies and programs) or
outcomes (reduced losses).’? IGESq gathered several approaches for pursuing
such measurement:

o The extent of an adaptation option reduces vulnerability over time with in-
dicators on responsiveness, measurability, cost effectiveness, simplicity, policy
relevance, comparability, and communicability;

o “Effective choice” framing, which requires linking an adaptation action to an
outcome that would then be evaluated with selected indicators;
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e “Social learning” framework, which helps to identify generic properties of in-
stitutions that are conducive to adaptation by determining the way institutions
evolve and identifying factors hindering and supporting adaptation in different
contexts.

Tracking adaptation is, however, not easy to institutionalize. Indicators selec-
tion is challenging as it should result in measurement technique that does not
constrain institutional creativity and flexibility. It is vital to determine appropriate
baseline as relative success of an adaptation action would depend upon initial con-
ditions being used to assess the action; to determine the beneficiaries of adaptation
actions; and to identify trade-offs in which some stakeholders may benefit at the
expense of others. Such assessments should be designed more operational, trans-
ferable and comparable through close consultation with policymakers and other
stakeholders. Such participatory approach may serve as tools for promoting com-
munication, and ensuring legitimacy of adaptation among various stakeholders.

6. The Way Forward

Adaptation spans from scientific assessment (climate change projections, impact
assessment, and vulnerability analysis) to policy facilitation (capacity-building,
policy formulation, and planning) and response implementation (piloting, demon-
strating, and full-scale implementation of adaptation actions). It is a knowledge-
intensive undertaking, which requires provision of access to relevant and usable
knowledge to ensure effective implementation and outcome. Knowledge is needed
to address uncertainties associated with climate change and its impacts, and the
societal responses to render adaptation. Thus, it is important to manage and share
the scientific, technological, and socioeconomic insights of adaptation process. The
goal of knowledge management and sharing is to meet the knowledge needs for
adaptation policy setting, planning, and implementation; contribute to improving
the understanding and assessment of impacts, vulnerability and adaptation; and in
making informed decisions on practical adaptation actions, with credible scientific,
technical, and socioeconomic knowledge.

Building an informed understanding of the capacity to adapt to the effects
of climate change, while seemingly a straight forward task, is actually one that
is affected by various challenges. Knowledge, information, and data are needed
with respect to social and economic changes that might manifest in the future,
such as population growth and development and the depreciation and aging of
existing infrastructure.* Scenario planning is one methodology that can support
enhancement of adaptive capacity to uncertain future. The approach is usually
useful for development of long-term strategies in an uncertain future, but also a
suitable methodology in developing scenarios for the short term (see Ref. 25 for
example, on the mitigation case).
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Table 7 Priority response areas to advance climate change adaptation in the Asia Pacific.

Theme

Priority areas

Data collection,
management,
and dissemination

Biophysical impact studies

Socioeconomic aspects

Sectoral and cross-sectoral
assessments

Extreme event and critical
threshold, and disaster risk
reduction

Policy responses,
implementation and
integration

o Establishment and maintenance of observation facilities;
o Collection and compilation of climatic, social, and biophysical data;

e Improvement of information and data management, sharing and
networking.

Basic physiological and ecological studies on the effects of changes in
atmospheric conditions.

o Social vulnerability to multiple stressors due to climate change and
environmental change;

o Identification and characterization of vulnerable communities and
groups;

o Capability to diversify local economies, livelihoods, and coping
strategies beyond tackling the natural systems;

e Migration as adaptation strategy and the support systems and social
networks;

e Institutions and mechanisms supporting social security;

e Economic analysis of climate change impacts and adaptation
interventions.

e More proactive, systematic, and integrated approaches to adaptation
in key sectors (agro-technology, water resources management, inte-
grated coastal zone management, pathology and diseases monitoring
and control; etc.)

o Sectoral interaction such as between irrigation and water resources,
agricultural land use and natural ecosystem, water resources and
cropping, water resources and livestock farming, water resources
and aquaculture, water resource and hydropower, sea-level rise and
land use, sea-water invasion and land degradation.

o Impacts of extreme weather events such as disasters from flood,
storm surges, sea-level rise, heatwaves, plant diseases and insect
pests;

o Critical climate thresholds for various regions and sectors;

e Linkage and integration of responses on climate change adaptation
and disaster risk reduction.

e Mainstreaming science of climate change impacts, adaptation, and
vulnerability in policy formulation;

o Governance across scales and stakeholder groups;

e Raising public awareness of climate change and its impact;

o Communication of research findings to different stakeholder groups;
e Private sector involvement;

o Integrated and balanced responses of adaptation and mitigation.
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The IPCC, through its Fourth Assessment Report, pointed out several key
specific research-related priorities for advancing the understanding of adverse
impacts of climate change in Asia.!® Similar needs apply in Southeast Asian region,
which will require strengthening the academic and research institutions to conduct
innovative research on the response of human and natural systems to multiple
stresses at various levels and scales. Several subsequent regional studies further
identified knowledge gaps, priority research aspects and critical policy responses
on climate change adaptation.*~6153° Key priorities for the Southeast Asia in
moving forward on adaptation responses are summarized in Table 7.
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South Asia with its population of about 1.3 billion is one of the regions in the world highly
exposed to a variety of natural as well as human-induced hazards. Climate change is already
taking place, and the South Asian countries, particularly the poorest people, are most at
risk. The impacts of higher temperatures, more variable precipitation, more extreme weather
events, and sea level rise are felt in South Asia and will continue to intensify. In South
Asia, disasters have 16% stake in South Asia, which contribute to 47% of death and 41%
affected people due to disasters. Increasing trends of natural disasters and their threatening
impacts on lives and livelihood have resulted in a paradigm shift in disaster management
in all the countries of South Asia—f{rom one post-disaster relief and rehabilitation to holistic
management of disasters covering all phases of disasters. The significance of CCA (climate
change adaptation) DRR (disaster risk reduction) synergy cannot be felt more by vulnerable
communities who do not feel the impact of climate change or natural disaster sectorally, but
it hits them as a combined whole with devastating effects.

The South Asian Association of Regional Cooperation (SAARC) initiated a “Regional
Study on the Causes and Consequences of Natural Disasters and the Protection and Preser-
vation of Environment” in 1991 and another study on “Greenhouse Effect and its Impact
on the Region” in 1992, which recommended regional measures in sharing experiences,
scientific capabilities and information on climate change, sea level rise, technology transfer,
etc. Through a series of studies and research, SAARC region has a high political will and
governance framework for both CCA and DRR. There are several initiatives by the regional
bodies (including SAARC), national governments, and research organizations.

Recent review reports on research and practice on CCA of the region (including that
of UNFCCC) suggest a strong need to conduct implementation-oriented research in dif-
ferent sectors affected by climate change. To conduct future comprehensive research, GET
(Governance-Education-Technology) framework is suggested, with specific connotation to
different types of technologies (Implementation-Oriented Technology (IOT), Process Tech-
nology (PT), and Transferable Indigenous Knowledge (TIK)). This framework looks 11 differ-
ent sectors, including urban risk reduction, coastal zone management, mountain ecosystem,
arid area management, water resource management, river management, forest management,
agriculture risk management, health risk management, housing, and economics of CCA. It
is found from the analysis that while there is strong emphasis on IOT, PT and TIK need
additional inputs and resources. In the GET matrix, education-related research has less
emphasis, in contrast to technology or governance. A balanced approach of engineering and
social research is suggested in due course.
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1. Climate Change Adaptation and Disaster Risk Reduction

United Nations Development Program (UNDP) defines climate change adaptation
as: “Changing existing policies and practices and adopting new policies and prac-
tices so as to secure Millennium Development Goals in the face of climate change
and its associated impacts.”?> Adaptive capacity is defined as the property of a
system to adjust its characteristics or behavior in order to expand its coping range
under existing climate variability or future change conditions. The expression of
adaptive capacity as actions that lead to adaptation can serve to enhance a system’s
coping capacity and increase its coping range. Adaptive capacity represents the set
of resources available for adaptation as well as the ability of the system to use these
resources effectively in the pursuit of adaptation.

IPCC* defined adaptation as: adjustment in natural or human systems in
response to actual or expected climatic stimuli or their effects, which moderates
harm or exploits beneficial opportunities. Various types of adaptation can be
distinguished, including anticipatory, autonomous, and planned adaptation:

Anticipatory adaptation: Adaptation that takes place before impacts of climate
changes are observed. This is also referred to as proactive adaptation.
Autonomous adaptation: Adaptation that does not constitute a conscious
response to climatic stimuli but is triggered by ecological changes in natural
systems and by market or welfare changes in human systems. This is also
referred to as spontaneous adaptation.

Planned adaptation: Adaptation that is the result of a deliberate policy decision,
based on an awareness that conditions have changed or are about to change and
that action is required to return to, maintain, or achieve a desired state.

Adaptation to climate change became the central issue at COP 10 (2004) in Buenos
Aires, Argentina where parties, taking into account the outcomes of the activities
under decision 5/CP.7, adopted decision 1/CP.10: the Buenos Aires program of
work on adaptation and response measures.” Under decision 1/CP.10, parties also
agreed to develop a structured five-year program of work on the scientific, techni-
cal, and socioeconomic aspects of impacts, vulnerability and adaptation to climate
change, to address the issues of methodologies, data and modeling; vulnerability
assessments; adaptation planning, measures and actions; and the integration into
sustainable development.!® The initial sets of activities were agreed at COP 12
(2006) in Nairobi, Kenya where it was renamed the “Nairobi work program on
impacts, vulnerability and adaptation to climate change.”

In its Fourth Assessment Report, the IPCC concluded that the evidence for
climate change is unequivocal and that disasters linked to climate-related risks
and extreme events will be exacerbated by climate change.'* As the awareness of
the urgent need for adaptation grew, parties recognized the increasing demand for
policy-relevant information to increase the effectiveness of impacts, vulnerability,
and adaptation assessments. This has promoted methods, tools, and approaches
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that have been developed in related fields, including disaster risk management, to
be utilized in the context of adaptation.!

Adaptation to climate change is a broad concept that addresses a wide range
of events with different time horizons. Many of slow-onset events risks, and
negative consequences, such as incremental sea-level rise and salinization, loss
of water resources, gradual changes in ecosystems, and habitat loss, species ex-
tinction, loss of agricultural production, and health thread triggered by variations
in temperature, are not associated with disasters, while many negative impacts
of extreme evens, such as intensified hurricanes and floods are associated with
climate-related disasters. Frequent occurrence of climate-related disasters has re-
peatedly threatened to derail efforts of sustainable development and long-term
achievement of the United Nations Millennium Development Goals.!® Figure 1
shows the increasing trend of hydrometeorological disasters worldwide. Accord-
ingly, parties have become increasingly aware of the linkages between work on
adaptation and DRR, and acknowledged the value in the wealth of knowledge
from proven practices in climate-related disaster risk reduction that has been
accumulated in the DRR domain. Taking into consideration that climate change
will exacerbate climate-related disasters, the capacity and lessons learned from
DRR institutions, policies, and practices are an important basis to a future climate
change adaptation strategy. The Bali Action Plan, clearly reflecting the need to
harness existing knowledge and capacities for coping with extreme weather events
and climate variability, mandated the following components to be included in the
consideration of enhanced action on adaptation in a future climate change regime:

o Risk management and risk reduction strategies, including risk sharing and
transfer mechanisms such as insurance; and
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Figure 1 Trends of natural disasters. (Source: UN ISDR Prevention Website: http://www.unisdr.org/
disaster-statistics / occurrence-trends-century.htm).
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e Disaster reduction strategies and means to address loss and damage associated
with climate change impacts in developing countries that are particularly vul-
nerable to the adverse effects of climate change.”

These provisions will provide a unique opportunity to address adaptation to
climate change in a coherent manner.

Climate Change Adaptation (CCA) and Disaster Risk Reduction (DRR), though
broadly understood to be linked in some ways, have not yet been taken as a
holistically linked complementary set of actions that require collaborative and
coordinated action by all concerned stakeholders. The significance of CCA-DRR
synergy cannot be felt more by vulnerable communities who do not feel the
impact of climate change or natural disaster sectorally, but it hits them as a
combined whole with devastating effects. It needs to be appreciated that a piece-
meal, sectorally split approach to this complex set of problems will not bear fruit.
Recent work by some of the AUEDM university partners has thrown light on the
intricate linkages between cross-sectoral development activities, their impact on
the environment, subsequent detrimental impacts of a deteriorating environment
on human life, and the integrated approach needed to address this combined threat
of climate change and disasters.? Such an understanding can be very meaningfully
deployed at various levels: from governance to voluntary action to education,
and can go a long way in developing community-based and environment-based
resilience to climate change as well as disasters.

2. Regional Context of South Asia

South Asia with its population of about 1.3 billion is one of the regions in the
world highly exposed to a variety of natural as well as human-induced hazards.
Countries in the South Asian Association of Regional Cooperation (SAARC) region
experienced a number of major disasters in the last one and a half decades,
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which took lives of about half a million people and caused huge economic losses
and massive destruction in the countries’” economy. Among others the major
reasons in increasing vulnerability of people in the region are largely related to
the demographic conditions, rapid technological and socioeconomic changes, fast
expanding urbanization, and development within high-risk environment.!

Climate change is already taking place, and the South Asian countries, partic-
ularly the poorest people, are at most risk. The impacts of higher temperatures,
more variable precipitation, more extreme weather events, and sea level rise are
felt in South Asia and will continue to intensify. These changes already have
major impacts on the economic performance of South Asian countries and on the
lives and livelihoods of millions of poor people. The impacts result not only from
gradual changes in temperature and sea level, but also in particular, from increased
climate variability and extremes, including more intense floods, droughts, and
storms.?

The IPCC* provides specific information for South Asia region concerning the
nature of future impacts. Some of the future impacts include:

- Glacier melting in the Himalayas is projected to increase flooding and will
affect water resources within the next two to three decades.

— Climate change will compound the pressures on natural resources and
the environment due to rapid urbanization, industrialization, and economic
development.

— Crop yields could decrease up to 30% in South Asia by the mid-21st century.

— Mortality due to diarrhea primarily associated with floods and droughts will
rise in South Asia.

— Sea level rise will exacerbate inundation, storm surge, erosion, and other
coastal hazards.

The consequences of such environmental changes include:

— Decreased water availability and water quality in many arid and semiarid
regions, an increased risk of floods, and droughts in many regions

- Reduction in water regulation in mountain habitats

- Decreases in reliability of hydropower and biomass production

~ Increased incidence of waterborne diseases such as malaria, dengue, and
cholera

— Increased damages and deaths caused by extreme weather events

— Decreased agricultural productivity

— Adverse impacts on fisheries

— Adverse effects on many ecological systems

As a result of these changes, climate change could hamper the achievement of
many of the Millennium Development Goals (MDGs), including those on poverty
eradication, child mortality, malaria and other diseases, and environmental
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sustainability. Much of this damage would come in the form of severe economic
shocks. In addition, the impacts of climate change will exacerbate existing social
and environmental problems and lead to migration within and across national
borders. In sum, climate change is clearly not just an environmental issue but one
with severe socioeconomic implications in South Asia.?’

Figure 3 shows the disaster statistics of South Asia, compared to rest of the
world. It shows that the world disasters have 16% stake in South Asia, which con-
tribute to 47% of death and 41% affected people due to disasters. Increasing trends
of natural disasters and their threatening impacts on lives and livelihood have
resulted in a paradigm shift in disaster management in all the countries of South
Asia—{rom one post-disaster relief and rehabilitation to holistic management of
management of disasters covering all phases of disasters. The focus is clearly on
Disaster Risk Reduction (DRR)—preparedness, mitigation, and prevention. Many
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of the risk reduction measures particularly those related to hydrometeorological
disasters, such as drought proofing, flood protection, saline embankment and
bioshields, alternative livelihood development, etc., have similarities with Climate
Change Adaptation (CCA) programs. Therefore, synergies between DRR and CCA
would be necessary not only to avoid duplicities and derive optimal benefits
from scarce resources but also to add value to the projects through lessons learnt
from the respective perspectives. Factoring climate change issues in disaster risk
mitigation projects would enrich the projects and make them more relevant to the
emerging concerns just as risk management tools would assess climate change
from the perspectives of risks and vulnerabilities over time and the cost-benefit
of alternative strategies of adaptation.

3. Key Stakeholders and Actors

Figure 4 shows the key stakeholders at regional, national, and local level. At the
regional level, regional bodies like SAARC, its different centers, bilateral and mul-
tilateral agencies, international NGOs, universities inside and outside the region,
and regional networks of universities, and NGOs play important roles.

At the national level, the key stakeholders are related ministries, centers at
the national level, key universities, and NGOs. At certain level, bilateral donors
also play important roles in the national levels. At the local level, the keys are
the local government, local university or research organization, local NGO, and
community-based organizations. With this general structure of the stakeholders,
Table 1 shows selected key organizations in different countries, who are directly
related to the research and actions related to climate change adaptation. Please
note that this is not the exhaustive list, but only outlines some of the key relevant
agencies.

Figure4 Stakeholder at different levels.
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Table 1 List of key organizations in South Asian countries for CCA research.

Country

Research Institutions/NGOs/Universities

Afghanistan

Bhutan

Bangladesh

India®

Maldives

Nepal

Pakistan

Srilanka

Cross-
cutting
(regional)

University: Kabul University
NGO: COAR, Church World Services

Research Organization: Royal University off Bhutan, Royal Society for Protection of
Nature

University: Dhaka University, BRAC University, Bangladesh University of Engineering
and Technology (BUET)

Research centers/NGOs: Bangladesh Center for Advanced Studies (BCAS), Bangladesh
Institute of Development Studies, Bangladesh Disaster Preparedness Center (BDPC)

University: University of Madras, Tata Institute of Social Science, Jawaharlal Nehru
University, Annamalai University, Indian Institute of Technology (Kanpur, Delhi,
Madras, Bombay), Indian Institute of Management (Ahmedabad)

Research centers/NGOs: Center for Society and Environment, Center of Environmental
Education, The Energy Resource Institute, SEEDS, MS Swaminathan Research Foun-
dation, Indira Gandhi Institute of Development Research, Research Center for Desert
Ecology

Several research institutes in India are working in Maldives (no university in Maldives)

University: Tribhuvan University, Kathmandu University
Research centers/NGOs: Institute of Social and Environmental Transition (ISET)

University: Peshawar University

Research centers/NGOs: Pakistan Institute for Development Economics, Pakistan
Poverty Alleviation Fund, FOCUS Humanitarian Agency, Aga Khan Development
Network

University: University of Colombo, Peradeniya University, Moratuwa University
Research centers/NGOs: Sarvodaya, Sevalanka, International Water Management In-
stitutes

SAARC Disaster Management Center (SDMC), ICIMOD, Asian Disaster Reduction
Center (ADRC), Asian Disaster Preparedness Center (ADPC), Asian University Net-
work of Environment and Disaster Management (AUEDM), Asian Disaster Reduction
and Response Network (ADRRN).

2Due to large number of institutes, NGOs and universities, only a selected are listed which are directly
related to the topic.

4. Evolution of South Asian Regional Initiatives®

The need for regional cooperation addressing the concerns for environmental
degradation in South Asia was voiced way back in 1987 during the Third SAARC
Summit. The trans-boundary linkages of natural disasters with environment in the
region were recognized for regional cooperation. The SAARC initiated a “Regional
Study on the Causes and Consequences of Natural Disasters and the Protection
and Preservation of Environment” in 1991 and another study on “Greenhouse Ef-
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fect and its Impact on the Region” in 1992, which recommended regional measures
in sharing experiences, scientific capabilities and information on climate change,
sea level rise, technology transfer, etc. As a follow-up to these studies, SAARC
Plan of Action on Environment was adopted in 1997. The Action Plan provided
for the establishment of Regional Centers of Excellence. The SAARC Meteorology
Research Centre (SMRC) was established in Dhaka in 1995; the SAARC Coastal
Zone Management Centre (SCZMC) was set up in Male in 2004; SAARC Disaster
Management Centre (SDMC) came up in New Delhi in 2007, and the SAARC
Forestry Center has come into existence in Bhutan recently. All these SAARC
Regional Centres can provide credible institutional support for taking up climate
change and disaster risk reduction issues in the region.

SAARC Declaration on Climate Change.

The Fourteenth SAARC Summit held in New Delhi in 2007 expressed “deep
concern” over the global climate change and called for pursuing a climate resilient
development in South Asia. The member countries pledged for immediate collec-
tive action and stronger regional cooperation for the conservation and utilization
of SAARC shared resources toward addressing the negatives of climate change.
Further, the SAARC Council of Ministers, at their Twenty-ninth Session held in
New Delhi in December 2007, adopted the SAARC Declaration on Climate Change
which reflects the collective vision of South Asia. On behalf of the SAARC H.E. the
president of Maldives presented the declaration in the UNFCC meeting at Bali in
December 2007.

The SAARC Ministerial Meeting on Climate Change held on 3 July, 2008 in
Dhaka adopted the SAARC Action Plan on Climate Change. Dr. H. E. Sheel Kant
Sharma, the SAARC Secretary General, in his inaugural speech laid emphasis
on intensifying the regional cooperation on climate change adaptation. He also
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highlighted that the emphasis of SAARC is to move from a declaratory to
implementation phase and highlighted the roles that SAARC Regional Centres
could play therein. He called upon the SAARC Meteorological Research Centre,
the SAARC Coastal Zone Management Centre, SAARC Disaster Management
Centre, and SAARC Forestry Centre to contribute synergistically with their re-
spective mandates in enhancing the SAARC climate change resilience by pursuing
SAARC Action Plan on Climate Change.

SAARC Disaster Management Centre (SDMC) attaches a very high priority on
implementing the SAARC Action Plan on Climate Change. In fact, SDMC, in its
strategy to evolve the roadmaps on various themes, has taken into account the
integration of disaster risk reduction into climate change adaptation as one of its
priority areas of action.

5. National Initiatives®

Climate change is high on the agenda of every national government of South Asia
region. Figure 5 shows the countries include in south Asian region.

5.1. Afghanistan

Afghanistan, a mountainous and landlocked country, has been experiencing
climate-related disasters like floods, drought, landslide, sandstorms, avalanches,

;SA#RC COUNTRIES

£

Figure5 Map of South Asia.
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and extreme winter events, which cause considerable loss to life and property and
damage an already fragile environment. The National Environment Protection Act
(NEPA) of Afghanistan provides the legal and institutional framework for man-
agement of natural resource, conservation, b10d1ver51ty drinking water, pollution
control, and environmental education.

The Afghanistan National Development Strategy 2004 has set the goal for a
five-year plan for institutional reform and sustainable development strategies,
which include disaster and climate risk management as a priority. The Afghanistan
National Disaster Management Authority (ANDMA) is the nodal agency for for-
mulation and implementation of disaster management policies and plan of action
in association with the concerned line ministries and the provincial governments.

5.2. Bangladesh

IPCC reports suggest that Bangladesh might lose as much as one third of its land
mass due to the potential sea level rise, storm surges, and anomalies in mon-
soon circulations. Bangladesh has attached a high priority on addressing climate
change and disaster management issues in synergy. The Bangladesh Environment
Conservation Act, 1995 provides a framework for climate change adaptations
with provisions for conservation of environment, improvement of environmental
standards, and mitigation of environmental pollution. Water Management Plan of
Bangladesh takes into account climate change as a critical factor for future supply
and demand. Climate change has been factored in cyclone mitigation and coastal
zone management plan. The National Adaptation Programme of Action (NAPA),
prepared by six intersectoral groups of core development sectors with Ministry of
Environment and Forest in the lead, has envisaged integration of climate change
adaptation within the development process. The strategic goals and objectives,
as outlined in NAPA, are to reduce adverse effects of climate change including
variability and extreme events and promote sustainable development.

The Ministry of Food and Disaster Management (MoFDM) is mandated to
coordinate all disaster management activities within the country. The MoFDM
has designed a comprehensive disaster management program which has taken a
holistic approach to disaster risk including the risks of climate change.

5.3. Bhutan

Taking note of the fourth IPCC assessment report that the Himalayan glaciers are
receding Bhutan has identified 26 glacial lakes that are extremely vulnerable to
GLOFs and has put in place risk mitigation as well as climate change adaptation
strategies. The NAPA of Bhutan has spelt out both short-term as well as long-
term strategies for climate change adaptation, vulnerability to the fragile mountain
ecosystems, farming and livestock rearing, health, etc. Bhutan has a national forest
policy, which emphasizes a minimum of 60% forest cover in order to prevent soil
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erosion and maintain climate equilibrium. The National Environment Protection
Act 2000 takes into account climate change mitigation measures by establishment
of an effective system to conserve and protect environment independently by a
high-powered National Environment Commission.

Glaciers lake outburst floods (GLOFs), floods, landslides, and forest fires are
some of the major climate-related disasters confronting Bhutan. The royal gov-
ernment of Bhutan has endorsed the National Disaster Management Framework
under the National Committee on Disaster Management and there is a separate
Disaster Management Division within the Ministry of Home and Cultural Affairs
as the nodal agency to coordinate disaster risk reduction measures in the country.

5.4. India

The Government of India has been an active participant in the climate charge
negotiations since the inception of UNFCC in 1992. The Ministry of Environment
and Forests is the nodal ministry for all environment-related activities in the
country including climate change policy. The National Environment Policy 2006
has laid emphasis on mitigation of climate change. Recently, India unveiled its
National Action Plan on Climate Change, which lays down priorities and future
actions on addressing climate change. Eight national missions, viz., solar mission,
energy efficiency, sustainable habitat, water, Himalayan ecosystem, green-India,
eco-green agriculture, and knowledge have been outlined focusing on both GHG
mitigation as well as adaptation. The National Action Plan forms the basis for
related sectoral developmental planning efforts to harmonize activities in the
respective sectors.

Recognizing that India’s disaster vulnerability is closely linked to climate
change, there are several ongoing centrally funded schemes under implemen-
tation for mitigation of weather-related risks, viz., flood control and drought
proofing, cyclone warning and shelters, malaria eradication, developing crop
varieties resistant to weather-related risks, integrated coastal zone management,
etc. Cyclone mitigation guidelines, released recently, takes into account the
potential sea level rise besides the historical trends of storm surge. National
Food Security Mission and National Rainfed Areas Development Authority taken
up by two separate ministries of government, on a mission mode, have strong
climate adaptation elements. Similarly, there are ongoing efforts on conservation
of Himalayan glaciers taking into account the climate change issues. In fact,
Government of India is spending over 2% of GDP in development measures
with strong adaptation content including those related to disaster preparedness
and mitigation. These programs, in coming days, are likely to be extended and
enhanced to cover additional risks of climate change through provision of financial
resources and introduction of innovative technologies. Further, India has taken
up several initiatives at the national level, inherently supportive of sustainability
and clean development. Use of CNG for public transport, metro rail in many
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cities, and biodiesel program including mandatory blending of ethanol in petrol
are some of the initiatives related to mitigation as well as adaptation. Further,
India has launched the Green India project, the world’s largest afforestation project
covering six million hectares of degraded forest land. Overall, the efforts have
been targeted to enhance natural endowments, ensure environment protection,
and ecological fragility, while addressing the fundamental issues such as food
security and poverty alleviation.

5.5. Maldives

With the IPCC report on sea level rise and the December 2004 tsunami which
exposed the vulnerability, Maldives, by virtue of having its unique geography
and topography, is truly a hotspot island in the region. Low elevation above sea
level, perennial beach erosion, dispersal of population across very small islands,
remoteness and inaccessibility of islands, concentration of economic activities on
tourism, high dependence on imports, and high diseconomies of scale have added
layers of coastal vulnerability in the country. Increasing island erosion has become
a major threat to nearly half of 194 populated islands of Maldives.

Maldives has developed “Safe Islands” program focusing on the development
of larger islands with better economic opportunities, high environmental re-
silience, and incentives for voluntary migration to these islands. To mitigate future
risk from disasters, land use plans of the safer islands have been developed incor-
porating features of high resilience with a wider environmental protection zone,
elevated areas for vertical evacuation in case of floods, establishment of alternative
modes of communication and energy, and detailed disaster management plans.
Currently five islands have been identified for the program and development
plans prepared in consultation with people. Challenges for the program include
geographical population dispersion, difficulties of access to islands, high unit
cost of delivery of construction material, inadequate human resource to manage
projects, and above all unpredictable weather and rough seas.

5.6. Nepal

Recognizing that rise in temperature would cause increased melting of Hi-
malayan glaciers creating negative impact downstream in almost all the sectors
of development—water, energy, food, etc.—Nepal has launched risk reduction
program for the glacier lakes. The Nepal Government, in its five yearly plans,
has been putting into the context the climate change adaptation issues by lay-
ing emphasis on integrated agriculture and forestry development with focus on
poverty alleviation. High priority has been given to natural resources management
through community participation. National Action Program (NAP) places focus
on reclamation of degraded land to prevent expansion of desert-like areas due
to accelerated land degradation, soil erosion, landslide, alkalinity, and salinity in
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the agricultural land. A number of legislations have been implemented for the
conservation and sustainable use of natural resources, particularly the forest, land,
and water. Nepal has put in place a system for the development of Clean Devel-
opment Mechanism (CDM) projects and formed the Climate Change Network to
coordinate climate change activities at the national level.

Nepal has adopted the National Policy Framework for Tenth Plan (2003-2008)
and identified disaster management as the core need of sustainable and broad-
based economic growth. The plan focuses on disaster risk reduction by enhancing
preparedness activities at the national and community levels, by engaging local
bodies, NGOs, community organizations, and the private sectors. Nepal has fur-
ther developed a Water-Induced Disaster Management Policy, 2006 which seeks to

e Mitigate the loss of lives and property arising from water-induced disasters like
flood and landslides;

e Preserve rivers, river basins and water-related environment for the sustainable
use of natural resources;

e Reclaim riverbanks and flood affected areas for the rehabilitation of landless
people and conduct socioeconomic activities; and

e Develop institutions for the control of water-induced disasters and management
of flood affected areas.

5.7. Pakistan

The National Environment Policy of Pakistan 2005 provides an overarching frame-
work for addressing the environmental issues, particularly pollution of freshwa-
ter bodies and coastal waters, air pollution, lack of proper waste management,
deforestation, loss of biodiversity, desertification, natural disasters, and climate
change. It also gives directions for addressing the cross-sectoral issues as well as
the underlying causes of environmental degradation and meeting international
obligations. Toward climate change mitigation and minimizing ozone layer deple-
tion the Policy has prescribed the following:

— Establish National Clean Development Mechanism Authority.

- Develop and implement policy and operational framework for effective man-
agement of CDM process.

— Promote the use of ozone-friendly technologies.

— Phase out the use of ozone-depleting substances in line with the provisions of
the Montreal Protocol.

A Prime Minister’s Committee on Climate Change has been reconstituted as a
policy review forum, while a Global Change Impact Studies Centre has been
established for pursuing related R&D efforts. The country’s effort on coastal zone
management is yet another initiative to reduce the coastal and marine risks taking
into account climate change impacts on these sectors.
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5.8. Srilankea

With its vulnerability to the coastal hazards, Srilanka has been at the forefront to
implement coastal zone conservation. The first Coastal Zone Management Plan
(CZMP) was developed and accepted in 1990. The policy that evolved over the
next few years has led greater community participation, particularly through the
introduction of Special Area Management (SAM). The Policy aims at addressing
not only the causes of coastal erosion but also habitat degradation and the wider
issue of sustainable coastal livelihoods. The approach includes efforts to decen-
tralize, strengthen local institutions, and encourage working with coastal com-
munities toward sustainable resources management. The Government of Srilanka
has recently adopted a National Charter on Environmental Protection, which
envisages binding citizens to a set of guidelines toward protecting and conserving
the environment through individual actions. The country has also put in place
effective mechanisms to incorporate climate change concerns into development
program with the Ministry of Environment and Natural Resources as the nodal
coordinating agency. Srilanka has been experiencing natural disasters caused by
isolated incidents of flood, cyclone, coastal erosion, and landslides until the 2004
tsunami devastated two thirds of Srilanka’s coastline. A National Council for Dis-
aster Management and a separate Ministry for Disaster Management and Human
Rights have been set up under the Srilanka Disaster Management Act No. 13 of
2005 which has provided a holistic framework for disaster risk management in the
country, including the climate-related risks.

6. Integrating DRR with CCA in South Asia

Integration of Disaster Risk Reduction (DRR) into Climate Change Adaptation
(CCA) would be one of the challenges of risk management in South Asia. SAARC
Disaster Management Center (SDMC) has a strong emphasis of integrating the
climate change adaptation (CCA) and disaster risk reduction (DRR), which is
outlined in Figure 6.3 The task can be addressed by identifying those areas which
create divergence between DRR and CCA processes, as also those which create
convergence between the two. The forces that create divergence are the following:

(a) Diverse Institutional Structure: The institutional arrangements that exist in
South Asian countries are such that DRR and CCA experts and functionaries
are usually different, respond to different needs and to the different con-
stituencies, and do not have authority to implement policy decisions in the
areas other than their specific responsibilities. In fact, such structural barriers
also exist at the international and regional levels.

(b) Disconnected Policies, Planning, and Programs: DRR and CAA policies,
planning, and programs often take place in isolation without sharing the
respective goals, methodologies, and objectives.
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(c) Lack of Relevant Information: Information concerned with DRR and CCA
are inherently complex which cannot be packaged easily for integration into
respective concerns. DRR-related info, for example, often does not describe
environmental and socioeconomic information of underlying risk factors
which are required in support of pursuing CCA.

(d) Ad-hoc Short-term Approaches: For most of DRR projects, risks to invest-
ments are not considered for the full lifetime of the project and thus ignore
climate change risks, impacts and adaptation factors. ’

The convergence between DRR and CCA processes has been observed in certain
types of projects which need to be recognized for scaling up and replications in the
region, especially through regional cooperation. These are

(a) Integrated Coastal Zone Management

(b) Participatory Watershed Development Program

(c) Land Use Planning in areas sensitive to climate and disaster risks
(d) River-basin Floodplain Management

(e) Integrated Drought Mitigation

The tools and techniques used for DRR such as early warning systems, hazard,
risk and vulnerability analysis, risk assessment and monitoring, risk mitigation as
well as response strategies need to be integrated with CCA strategies in the critical
sectors like human health, food, water and environmental security, agriculture,
forestry, tourism, etc. There are success stories and good practices demonstrating
such integration, which should be replicated and further scaled up.

There are enabling mechanisms for integrating DRR and CCA through inte-
gration of appropriate technologies like ICTs, Space, Automatic Weather Stations
(AWS), Doppler Weather Radars (DWR), etc. Similarly, networking of DRR and
CCA institutions at national, regional, and global levels coupled with multi-
stakeholder communication and dialogs as well as exchange of information and
expertise may catalyze such integration.

The model for DRR-CCA integration as discussed is presented in Figure 6.
From the “conceptual framework” as outlined above to “actionable strategies,”
the following steps are suggested:

Step I: Targeting Climate-Related Disaster Risks: Most of the Hazard, Vulnera-
bility and Risk (HVR) Assessment efforts are based on the frequency of occurrence
of disasters in spatial and temporal domains. Climate risks are not captured well
and also the simulated climate change scenarios are not factorized to target the
climate-related disaster risks especially in the “hotspots” of South Asian region.
While the strategy calls for recasting HVR mapping efforts, such efforts enable
closer integration of DRR and CCA in the operational domain of end-to-end project
implementation.

Step II: Designing Risk Reduction Strategies: Designing risk reduction strategies
for hydrometeorological risks must essentially be based on using the knowledge
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DRR - CCA Integration
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Figure 6 Framework of DRR-CCA integration (Source: Ref. 3).

of climate risks. For instance, if it is to develop an effective and people’s centered
EWS to provide “actionable” information about a climate hazard to a vulnerable
population, the assessment of climate risk should form the key inputs. Further, the
strategies must be dynamic and in tune with the changing practices and conditions
such as depletion of the ecological foundation of the natural resources such as
coral reefs and mangrove forests may aggravate risks; further effective insurance
and microfinance initiatives to transfer risks and provide additional resources may
reduce risks.

Step III: Integrating Climate, Weather, and EWS Information in Decision-
Making: Besides implanting DRR in CCA projects, it is important to utilize ad-
vanced climate forecast information in managing risks from the existing climate
variability and also utilize results from climate change models especially where
known climate change impacts lead to a certain direction, viz., glaciers retreat and
GLOF in Himalayan region.

As climate hazards are growing in number, more and more people in the region
are turning vulnerable because of poverty, powerlessness, population growth,
and the movement of people to marginal areas. Climate change has the potential
to derail the poverty alleviation efforts in the region, punishing first and most,
the very people least responsible for greenhouse-gas emissions—and increasing
their vulnerability to the natural disasters further. Concerted national efforts are
necessary in support of climate change adaptation and disaster risk reduction.
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Uniquely, with the inherited traditional knowledge, South Asia has got the
civilization heritage in terms of indigenous coping and community resilience.
These heritages need further empowerment in terms of technology and knowledge
to withstand the potential climatic shocks and their extremes. Further, with the
growing climate risk, the adaptive capacity in South Asia is to be enhanced by
providing the necessary financial resources, access to technology and knowledge,
and by enhancing the institutional capacity. For example, the capital-intensive
agricultural systems are less sensitive to climate, perhaps because they can control
many more inputs. Agriculture, water management, land use practices, etc., in
South Asia are therefore to harmonize with changing climate regimes.

While there are efforts in South Asian countries to directly address climate
change adaptation issues through the development of National Adaptation Plans
of Action (NAPAs), their integration to disaster risk reduction needs specific
priority. To address adaptation concerns as part of their national development
plans, the explicit focus on disaster risk is seen only in few cases. For example, the
Safe Island program of Maldives is an integrated effort on addressing vulnerability
through strategic planning for climate change adaptation. Similarly, coastal zone
management efforts in India, Pakistan, and Srilanka are yet another example in
this direction.

Except few cases in the arena of coastal zone management and also in case of
integrated watershed development programs, there is a clear disconnect between
the institutional and legislative systems developed to address disaster risk and
those developed to address climate change. The emphasis is to be laid on climate-
related development outcomes—in areas such as agriculture, water resources,
food security, health, the environment and livelihoods—that are sensitive to both
climate variability, and change.

In South Asia where both climate-related hazard and vulnerability levels are
likely to be drastically affected by climate change, it is necessary, based on the
regional cooperation among South Asian countries, to establish systematic inte-
gration between the institutional frameworks, policies, and strategies to address
disaster risk with those related to adaptation to climate change. A key challenge,
in this context, is to strengthen regional capacities to manage and reduce risks
associated with existing climate variability. To achieve this, closer linkages need to
be forged between the policy arenas of climate change and disaster risk reduction
at national, regional, and international levels.

Further, at the global level, the implementation of the Hyogo Framework needs
to be more clearly recognized as a primary tool to achieve the adaptation goals
of the UN Framework Convention on Climate Change (UNFCCC). The reflection
of such integration assumes greater importance and urgency in the climate risk
hotspot of South Asia through regional cooperation under the SAARC Framework
of Disaster Management.
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7. Research Focus of CCA in South Asia

7.1. Regional research review

UNFCCC made a recent review of the Nairobi Work Program,8 which is directly
linked to the CCA activities, including research, policy dialog, and implemen-
tation. Table 2 shows the NWP partners and its activities under seven specific
items: improving the provision of climate data and information, developing and
disseminating methods and tools, assessing impacts of vulnerability and adapta-
tion to climate change, communicating climate risks, scaling up community-based
adaptation actions, reducing risks of extreme events and climate-related disasters,
and promoting knowledge sharing and learning. A few findings include:

- Ongoing actions are already delivering concrete results on the ground.

— Good practices and lessons learned are being documented and shared within
the adaptation community.

— Challenges as well as opportunities exist for further building adaptive capac-
ity and delivering adaptation actions.

— The NWP has the potential to assist in realizing these opportunities and to
facilitate the implementation of adaptation to future climate regime.

The study also clearly states that a comprehensive framework for adaptation
under the post-2012 climate regime, including enhanced actions on adaptation,
with required financial technological support, institutional structure, and capacity
development. Kyoto University International Environment, and Disaster Manage-
ment Laboratory (IEDM), Asian Development Bank, Christian Aid, International
Union of Conservation of Nature (IUCN), Global Change System for Analysis, Re-
search, Training (START), Institute for Social and Environmental Transition (ISET),
Practical Action, Satkhira Unnnayan Sangstha (SUS), and Stockholm Environment
Institute (SEI) are some of the key organizations mentioned in the list, who have
conducted innovative research and practice in the field of CCA in South Asia.

Rockefeller Foundation'® made a summary report of research centers of ex-
cellence in Asia, which includes several of south Asian centers. Qut of 59 centers
in Asia, 17 are listed from South Asia. The review identified that while there are
examples of stellar pieces of research from some of the stronger institutions, there
is an inconsistency in quality of outputs, even from these institutions. It also con-
cluded that strong institutions are few in numbers, and often based in capital cities.
There is a gap in strong, high-quality institutions that are subnational, especially
in larger countries, such as India. The above-mentioned status can be explained
by the combination of a few positive or negative factors: increase in capacity in
last 10 years, demand outstripping supply, staff turnover, contract-driven agenda,
overload of strong researchers, link to government, and challenging nature of
regional work. Apart from Rockefeller Foundation, the report acknowledges the
regional initiatives of the Asian Development Bank, AUSAID (Australian Agency
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for International Development), DFID (The Department for International Devel-
opment), the Ford Foundation, IDRC (The International Development Research
Center), and Sandee (South Asia Network for Development and Environmental
Economics).

Practical Action’ also made a summary report on south Asian context of
climate change and disaster risks. Table 3 points out six key issues of the climate
change adaptation in south Asia: coastal zones, early warning and forecasting,
infrastructures, terrestrial ecosystem, water resources and agriculture, and live-
stocks and fisheries. It also identifies key technologies required for each of the
sectors; however, the review fails to classify the technology based on its level of
implementation.

In another attempt, Asian University Network of Environment and Disaster
Management® made the comprehensive list of key focus areas related to CCA.
It argues that while there is very popular recent focus on carbon footprints, the
concept of ecological footprints has existed for a long time in the academic domain.
The fact that the environment has a limited carrying capacity beyond which it
cannot support consumption and emission levels has been a well-known fact
for very long, and has been articulated in scientific terms for many decades.
Yet, ecological footprints have gone on increasing exponentially with increasing
consumption patterns that have accompanied development and economic growth.
The study identified the following sectors as the key entry points of CCA-DRR
research and higher education: coastal zone management, mountain ecosystem,
forest management, urban risk reduction, education, and learning approaches, and
local governance system.

Climate Change Impacts Environmental Impacts
Disasters {Flood, Cyclone, River Erosion

| Drought) Deforestation
Severe Cold/ Sea-level rise Sail erosion

People/ Communities Local Government
Faolicies
Plans

Extension Senices

Lives (education, health)

*| Livelihood
Agriculture
Aguaculture
Fishing

- Animal husbandry

" National Govemnment
POIiCiES

: ~ Strategies
Academics _ A - Intemational Negotiation

HUMAN SECURITY. (PEOPLE AND COMMUNITY DINENSION)

Livelihood Ervironmental Social self- Information
Security Security Security Security Security

Life-Stve

Clioices Ereedom Right
Infonmn ?tn N

Figure7 Climate Change Adaptation Model focusing on people and community dimension of human
securlty
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7.2. CCA and Human Security af Local Level

Shaw!? emphasized that the research and implementation activities related to CCA
should be done more on local level. CCA should be looked upon as community
development process, through multistakeholder partnership. Shaw (2006) focused
on linking CCA with human security and looking at the larger dimension of
the environmental changes. This can be considered as people and community
dimension of human security, which should include livelihood security, environ-
mental security, social security, self-security, and information security (Figure 7).
Livelihood security is the first and the foremost priority, where improvement of
lifestyle is desired through income generation in different options: agriculture,
aquaculture, fishing, animal husbandry, etc. Environmental security is the second
dimension, and is found to be important in many rural areas, where natural re-
source management by the community is the key issue. Social security is the third
dimension, which ensures different social benefits to the people, and enhances
people’s choice for social services like health, education, etc. Self-security is the
fourth dimension in which people and communities are engaged in self-help and
cooperation, therefore increasing their degree of freedom. Social security and self-
security are closely related to each other. The fifth dimension is the information
security, in which right to information to people and community is of extreme
importance to take the right decision and action. Needless to say, there are other
dimensions of human security; however, these five dimensions are strongly related
to the CCA approach.

To enhance human security at the people and community level, the
government-people linkage is of utmost importance. People’s activities are more
related to their lives and livelihoods, which get affected by climate change impacts.
For local government, it is more on policy, plans, and extension services, the
effectiveness of which can reduce the climate change impacts. For central gov-
ernment, it is more on policy, strategy, and international negotiation. Thus, where
climate change adaptation is concerned, the activities in the field (demonstration
projects, training activities, awareness raising activities) need to be reflected in
the local government policies and programs to make it more sustainable. Thus, a
strong partnership between people and government is extremely important. Civil
society and academic play an important role in strengthening this partnership and
ensuring its long-term sustainability through policy integration. Self-governance
and local governance are the key factors in ensuring policy integration.

7.3. Gap analysis and potential of future research of CCA in South

Asia ~
The gap analysis is done using two specific concepts: the first one is the GET
(Governance-Education-Technology) matrix, where the future research of CCA
can be aligned to this matrix. The second one is the type of technology. This frame-
work is used for the identified research topics, which are considered important to
the context of South Asia.
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Governance research is focusing more on the policy issue. Simply putting,
governance is the art/science of decision-making. The concept of governance
refers to the complex set of values, norms, processes, and institutions by which
society manages its development and resolves conflict, formally and informally. It
involves not only the state, but also the civil society at the local, national, regional,
and global levels. Four pillars of governance are: accountability, accessibility,
transparency, and efficiency. The governance-related research do not necessarily be
linked to the national level, it can go to local governance or even to the community
level. Governance research needs to emphasize how the harmonious partnerships
are essential between Governments and NGOs, however in many situations there
is a lack of cooperation and a spirit of competition. Often governmental, and NGO
officials accentuate what divides them rather than recognize their shared values.

Education is a cultural issue. Education research needs to focus on the con-
tents and process of education on CCA. The contents part needs to be culturally
calibrated based on the local context of South Asia. The region has different
socioeconomic and political diversity, and the contents need to be very much
customized to the local context. Customization process itself can be an important
research theme of the CCA. The process of education is equally important. There
is a saying “tell me, I will forget; show me, I may remember; involve me, I will
understand.” The involvement of different stakeholders in the education process is
an important research issue of the CCA. The delivery mechanism of the education
should be strengthened, and needs to be customized as per the local issues.

Technology has different meanings to definition. Kameda® defines technology
as “a set of rational means and knowledge pertinent to realizing specific objectives
that have solid logical bases and stability.” In a conventional recognition, tech-
nology meant just engineering products. But when we consider implementation
strategies, technologies should involve not only products but processes as well.
This requires innovation of research community to reform from “product focused
research” to “process oriented research,” or “product-process linked research.”
Kameda® classified technology as:

- Implementation Oriented Technology (IOT): Products from modern research
and development that are practiced under clear implementation strategies

— Process Technology (PT): Know-how for implementation and practice, capac-
ity building, and social development for knowledge ownership

— Transferable Indigenous Knowledge (TIK): Traditional art of disaster reduc-
tion that is indigenous to specific region(s) but having potential to be applied
to other regions and having time-tested reliability

Criteria for each of these types are as follows:
Criteria for Implementation-Oriented Technology (I0T)

o Technically or scientifically acceptable

e Problem identification and methodology development practiced in direct
communication with stakeholders and end-users to create incentive for their
participation and ownership
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e Regional characteristics properly incorporated in terms of local context includ-
ing available materials, cost, and workmanship :

e Most advanced research methodologies mobilized to generate high-quality
products and meet the actual demands of the region

Criteria for Process Technology (PT)

e With emphasis on “practical use” of research

e A tested methodology with social, cultural, economic, ecological, and technical
feasibilities, developed through an implementation/testing process ensuring
results in disaster reduction

e Demonstrated stakeholders’ participation and enhanced ownership

~ of the process
— of results and lessons

e Amenable/adaptable to local context, and with institutionalization potential
e In-depth knowledge and insight gained through experience with disasters and
mitigation

Criteria for Transferable Indigenous Knowledge (TIK)

o Originated within communities, based on local needs, and specific to culture
and context (environment and economy)

e Provides core knowledge with flexibility for local adaptation for implementa-

tion

Uses local knowledge and skills, and materials based on local ecology

e Has been proven to be time-tested and useful in disasters

e Is applied or applicable in other communities or generations

Elevan specific research areas related to CCA are identified based on the earlier
analysis:

— Urban risk reduction

— Coastal zone management

— Mountain ecosystem

— Arid area management

— Water resource management
— River management

— Forest management

— Agriculture risk management
— Health risk management

— Housing

~ Economics of CCA

Among these issues, some of the burning problems of South Asia are: urban
risk reduction,'# which points out the following as the emerging issues of future
research: urban rural linkages, neighborhood level approach in urban context,
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focusing on daily environmental problems as the entry to CCA /DRR, risk commu-
nication strategy, and synergy of international and local knowledge. A related re-
search area is the LECZ (Low Elevation Coastal Zone) in South Asia. Data? shows
that India, Bangladesh, Pakistan, and Srilanka have significant population exposed
to the LECZ (31, 15, 2, and 1 million, respectively). Comparing the fractions of
urban population in LECZ in cities exceeding 5 million, Pakistan seems to have
the highest exposure (92%), followed by India (58%) and Bangladesh (33%). Thus,
research focusing on the urban LECZ can be an important target area of research
in future.

The other important, yet low focused, area of research is water management
or drought risk management in the monsoon areas. Parts of South Asia like
Afghanistan, Pakistan, India, and Srilanka are prone to drought due to con-
ventional low rainfall in the arid climate. However, it is increasingly observed
that the monsoon regions are gradually becoming vulnerable to drought, which
affects the local livelihoods, like agriculture and/or aquaculture. Some parts of
northwest Bangladesh, eastern India, south-central Srilanka are experiencing this.
The key contributing issue is water management through participation of different
stakeholders, and this can be another important research issue in the region.

Coastal zone and mangrove management have been a long-term issue in the
region; however, the integration of social, physical, and ecological dimensions
of mangrove is yet to be done, and there are lots of scopes of future research.
Figure 8 shows the four-level evaluation of the identified 11 sectors. The evaluation
is qualitative, and based mainly on author’s experiences in the South Asian region,
combining with the current trend of CCA/DRR. A quick look at the figure states
that there is strong focus on the IOT in different sectors; however, the PT or TIK
needs significant improvement in most of the sectors. In some sectors, governance
research is done, however, the research related to education (both contents and
process) needs significant attention.

7.4. Way ahead

It has been observed that in most cases of adaptation research, there is significant
focus on the technological or engineering solutions. Figure 9 shows that while
most part of the problem is social problem, the solution or resource allocation
for solving social problem is significantly less. In contrast, while the engineering
problems constitute a small component of the problem, the resource allocation is
the most. This is one of the key issue that needs to be solved for the scientific and
technical research in CCA for South Asia. To solve this dilemma, a holistic research
process and framework are required, which will be a balanced approach of both
engineering and social research.

Figure 10 shows the idealized process for evolution of the CCA research,
and to integrate these to the national development pathway. Considering the
CCA research as a vehicle to reach the development goals, it needs appropriate
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Motintain ecosystem.

resource management

‘Forest Managemenit

 Health risk'management

Figure 8 Current status and analysis of potential future research focus areas in CCA.

Engineering Engineering
Problem Solution
Social Social
Problem Solution

Problem Solution /
Resource Allocation

Figure 9 Gap between problem and solution/resource allocation in adaptation research.

technologies, which can be classified as IOT, PT, and TIK, as explained in the earlier
section. However, we need to remember that technology can be a driver for the
whole process. To enhance the inter-linkage with the development process, the
research results need to be integrated, and for that significant resources, institu-
tionalization, and political commitment are required. This part can be regarded
as the governance structure in the Get matrix, described in the earlier section.
Last, but not the least, is the awareness of the people, communities, and decision
making-process, which are linked to the educational components of Figure 8.
Needless to say, this analysis does not cover the whole spectrum of CCA
research of South Asia. However, this provides a comprehensive overview of the
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[ SI\

Research

Figure 10 Linking CCA research to development process. (Adapted from the original figure by NSET-
Nepal).

gaps and the challenges of CCA research, and has identified the key point of
focusing more implementation-oriented research.
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Adaptation financing is a major challenge for developing countries, including emerging
economies in Asia. No single mechanism can bridge the adaptation funding mechanism.
Focusing on climate change, many reports recently published intensifying potential climate
change impacts on agriculture and suggests where investments are needed to better climate-
proof agriculture. There are many researches, which indicate that diversification of rural
livelihoods through agricultural micro-enterprise development can reduce exposure to cli-
mate risks; farmer access to credit and information are important for adaptation to climate
change; and increased flooding poses the greatest potential risk from climate change. It is
well obvious that these mechanisms need enormous funding and instruments especially for
the agricultural and water sectors in LDCs. Together with funding there is a need to pay
solemn attention to use indigenous knowledge for adaptation, local initiatives for natural
resource conservation and is necessary to support reducing vulnerability. Therefore this
paper raised the issued related to financing adaptation in agriculture and water sectors in
Asia and discussed some financial initiatives for climate change related issues, problems,
and challenges.

Keywords: Adaptation, Finance, Climate change, Asia.

1. Introduction

The World Bank published a report intensifying potential climate change impacts
on agriculture in the developing world, which discusses the causes of vulnerability,
and suggests where investments are needed to better climate-proof agriculture.”
The conclusions of the report are as follows; diversification of rural livelihoods
through agricultural micro-enterprise development can reduce exposure to climate
risks; farmer access to credit and information are important for adaptation to
climate change; and increased flooding poses the greatest potential risk from

*Disclaimer: The views expressed in this presentation are those of the author and do not necessarily
reflect the views and polices of the Asian Development Bank (ADB). The paper was prepared for the
Inception Workshop on “Mainstreaming to Climate Change in Agriculture and Water Sectors,” held on
10 August 2009 in Kuala Lumpur, Malaysia.
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climate change. Why is funding for adaptation in agriculture and water sectors
crucial? There are several reasons: (a) continued reliance of Asian economies in
terms of livelihoods particularly in the agriculture sector (even if proportion of
GDP is declining), (b) high sensitivity of sectors to climate change, (c) loom-
ing food and water insecurity, (c) declining resource flows to both sectors, and
d) interrelatedness of food and water security with the energy and social security.
A review of the different existing financing mechanisms showed that there
are opportunities for enhancing the ability of financing mechanisms to reach
poor countries and communities in developing countries, by broadening their
scope to be more inclusive of agriculture and water sectors, and that can be
easily possible simplifying their procedures and making them more flexible. How-
ever the financing on adaptation should be based on (a) rationale, (b) guiding
principles for adaptation finance, (c) financing requests, (d) mechanisms in the
current regime, and (e) proposed mechanisms for the future regime. Recently
Asia is looking for climate change action but current problems with adaptation
financing are insufficient, unpredictable, unreliable and duplication of activities
such as overlap (of objectives) among PPCR (Pilot Project for Climate Resilience),
AF (adaptation fund), and GEF (Global Environment Facility) funds.®~% Some
fundings are overlapped among bilateral initiatives, level of harmonization, and
finally limited absorption (disbursement) capacity of the recipient governments.
Consequently, adaptation financing is a major challenge for developing countries,
including emerging economies in Asia. No single mechanism can bridge the
adaptation funding mechanism. New adaptation funding instruments are needed
especially for the agricultural and water sectors and need to pay serious attention
to use indigenous knowledge for adaptation; finance local initiatives for natural
resource conservation and use; encourage local financial institutions to provide
credit on timely and at low interest rate; and sectoral budgets may be necessary
to support reducing vulnerability. Therefore, this paper raised the issues related
to financing on agriculture and water sectors for adaptation in Asia together with
financial initiatives for climate change related issues, problems, and challenges.

2. Issues

Within the framework of international climate policy and its associated
mechanisms, under the United Nations Framework Convention on Climate
Change (UNFCCC), a key challenge is how to enable agriculture and water
sector to contribute to climate change adaptation. As the climate change is well
evidenced,? water security links together the web of food, energy, climate, eco-
nomic growth, and human security challenges that simply cannot manage in the
future as we have in the past, or the economic web will collapse.? Water resource
issues have not been adequately addressed in climate change analysis and climate
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policy formulations. Likewise, climate change problems have not been dealt within
water resource analysis, management, and policy formulation.! Consequently to
support the climate change initiatives—which adaptations do need funding? Some
adaptations may have major financial implications: policy-driven, institutional
reform, behavioral changes. Some costs are borne by agricultural or water sector
users and they “finance” their own adaptation.

Some investment is of the “soft” type, e.g., information, research, policy—
Asia desperately needs! But “hard infrastructure” is also required, with major
financial implications e.g., multipurpose storage schemes, irrigated, and rain-
fed agriculture. Now the key issue arises again: do we need hard infrastructure
for adaptation measures? That means, upgrading existing infrastructure such
as protective infrastructure: strengthening dams, ensuring coastal defenses are
workable, or we need other mechanisms such as nonprotective infrastructure such
as reinforcing roads, improving water management to cope with flood risks and
water shortages; designing new infrastructure such as heat resistant and perme-
able roads (rainwater can percolate easily, smaller risk of inundation); hydropower
infrastructure, water supply and demand infrastructure. All these issues need
enormous financing.

3. Some Initiatives

There is a clear need for funding for climate change adaptation programs in
developing countries hard hit by climate change effects, such as droughts, floods,
unpredictable weather, spread of diseases, and other impacts. One piece of good
news is that arguments for funding adaptation projects do not suffer from the
statistical uncertainties that climate change mitigation suffers from. There is a po-
tential problem, however, in that climate change adaptation is still a very nebulous
concept. At the multinational level, currently there are several funds and financing
mechanisms for climate change adaptation, but most of these are not fully funded
or operational. Less than 5% of funds available for climate change issues are
available for adaptation.”'? Table 1 shares some climeate change initiatives by the
world research groups funding mechanism in the current regime.

There is a need for approximately US$2 billion right now.6~810 There should be
continuing discussions about funding mechanisms for longer term. The total GEF
funds for adaptation since 1991 was $330 million, total allocations were $172 mil-
lion, and the total disbursements were $78 million. Table 2 indicates the country-
specific adaptation funding status and states detailed adaptation initiatives by the
Asian region.

Now we share some climate change initiatives should be taken by the world
research groups to finance for adaptation in agriculture and water sectors as
(a) Agriculture—$14 billion/year, (b) Water sector—$23 billion/year (USD 531
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Table 1 World research groups funding mechanism in the current regime.

Sources Cooperation

UNFCCC Funds o GEF Trust Fund
e Least Developed Countries Fund

o Special Climate Change Fund

Adaptation Fund o Under the Kyoto Protocol Compensation and Development Fund
(Kyoto Protocol)

Other UN Conventions e Convention on Biological Diversity
e Convention on Wetlands

o Convention to Combat Desertification

Adaptation Funds o World Bank: Strategic Climate Fund
e (SCF) with a Pilot Program for Climate Resilience (PPCR)
e ADB: Climate Change Fund,
e SGA, Water Financing Partnership Facility

Bilateral Funds ¢ Japan—Cool Earth Partnership
o Korea—Fast Asia Climate Partnership
e Australia—MRC Climate Change Adaptation Initiative
e European Commission—Global Climate Change Alliance (GCCA)

¢ United Kingdom—International Window of the Environmental
Transformation Fund (ETF-IW)

¢ Spain—Millennium Development Goals (MDG) Fund
o Germany—International Climate Protection Initiative

o Norway-—Agency for Development Cooperation (NORAD) Rainforest
Initiative

Source: Authors’ compilation from Refs. 6-8 and 10.

billion from now to 2030), (c) Water supply/conservation—$11 billion/year, and
(d) Coastal zones—$11 billion/year. However, in LDCs the funding alloca-
tion is (a) (38 NAPAs): Agriculture—$270 million, (b) Water—$141 million, and
(c) Coastal—$96 million.*~8

4. Proposed Funding

The estimated costs of climate change adaptation and mitigation in the agriculture
and water sectors by researchers are well estimated recently, which exceed public
and private resources currently available in the world economy. Proposed funding
mechanisms for adaptation in the future climate regime beyond 2012 recently pub-
lished by World Bank”1? are shown in two categories namely global market-based
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Table 2 Country-specific adaptation funding status (M = million dollars).

Country Status of projects and funding sources

China o Mainstreaming Adaptation to Climate Change Into Water Resources Manage-
ment and Rural Development (World Bank)—$5.8 M; Co-financing—$50 M

India o Climate-resilient Development and Adaptation (UNDP)-$5.7 M (in the
pipeline)

The Philippines e Climate Change Adaptation Project (World Bank)-$5.8 M: Co-financing-
$254 M

Vietnam e Climate-resilient Infrastructure Planning and Coastal Zone Development in

Vietnam (ADB/UNDP)—$3.4: Co-financing—$180 M

Regional: Pacific o Adaptation to Climate Change Project (PACC) UNDP—14.8 M
Islands

Source: Authors’ compilation from Ref. 6-8 and 10.

levies and regional and national market-based levies which are mentioned below:

I. Global Market-based Levies

Increasing levy on CDM (e.g., from 2% to 5%)—$0.3%—$1.7 billion /year in 2020
(Bangladesh and Pakistan); 5% levy = $200—$750 million (2008-2012)
Extending levy to other market mechanisms (IET and JI)—10-50 million (2008-
2012); 300 million—2.25 billion/year after 2012

Currency transaction development levy (Tobin tax)—15-20 billion/year

Air travel and shipping levies

International air travel levy at $7-$10/ticket ($8-$14 billion/year) (LDCs)
Solidarity tax on air travel (France)

Levy on marine bunker fuels ($4-$15 billion/year) (LDCs)

Auctioning of allowances for international maritime and aviation emissions
($22-$40 billion/year) (Tuvalu)

Levy on REDD funds (5% ~ $600 million)

Agricultural carbon storage payments similar to REDD

IL. Regional and National Market-based Levies (in Developed Countries)

Auctioning a portion of Annex I emission allowances—$15-$25 billion with 2%
of AAUs (Norway)

Levy on fossil fuel sales in Annex I (Tuvalu, 2005)

Portion of income from border tax adjustment measures (based on carbon
intensity) by Annex I

e Auctioning a portion of EU-ETS allowances ($2.3 billion/year by 2020)

Business adaptation (e.g., EU wine industry—CLAWINE)

US Congress—Boxer-Lieberman-Warner bill $3-$25 billion/year (proposed but
failed)
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5. Conclusions

The arguments state that adaptation funding is critical for the survival of millions
of climate change affected people especially in the developing Asian countries. It
is also critical for development strategies and as a matter of climate justice, since
many affected communities (i.e., south Asian LDCs) did not cause the climate
problem, but suffer the most. A number of voices from developing countries assert
that this is a make or break issue for the success or failure after the COP15 confer-
ence. The unconstrained deal between developed and developing nations in the
COP15 and the provision of funding by industrialized countries to the developing
world can deal with climate change adaptation. However, financial leveraging
is to generate US$20-$100 billion a year in 2030 through large-scale mitigation.
However that requires mobilization of both public and private resources, including
linkages with existing investment and financial flows to rural development. These
flows—comprising international debt, FDI, and ODA—are small compared with
the expected costs of adaptation and mitigation in agriculture and water sectors.
New adaptation funding instruments are needed especially for these sectors. Now
the time has come to pay attention to use indigenous knowledge for adaptation,
financing on local initiatives for natural resource conservation and use encourag-
ing local financial institutions to provide credit on timely and at low interest rate,
and sectoral budgets may be necessary to support locally. If we utilized new and
additional resources for climate change, positive synergies could be obtained in
future and the next generation will get a new clean future.
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Adaptation to climate change is critical to minimize the impacts of changing climate.
However, owing to the lack of appropriate metrics for adaptatation, the progress in adaption
has been rather slow compared with the mitigation actions that have clear metrics for
greenhouse gas emissions. To develop adaptation metrics, it is critical to consider the fact
that adaptation happens at regional, national, and local scales so that the metrics has to be
applicable to these levels. In addition, adaptation actions are also often seamlessly integrated
with various other developmental actions that make it difficult to identify their impact. Once
standardized metrics are established, it has potentials to be utilized to evaluate adaptation
projects or to prioritize policies and measures technologies.

Keywords: Adaptation metrics, Determinants of adaptative capacity, Prioritizing adaptation
actions.

1. Introduction

At the global negotiation under the United Nations Framework Convention on
Climate Change (UNFCCC), mitigation and adaptation have been identified as
equally important measures to deal with climate change. However, the progress
on adaptation is much slower than mitigation, partly owing to the lack of the
appropriate metrics. For mitigation, a major advance was made with clear targets
for the Kyoto Protocol in 1997, which was possible because there was a clear metric
of the actions, “the greenhouse gas (GHG) emissions.” In addition to the lack
of the metrics, adaptation is more complicated than mitigation for the following
reasons. First, it is locally oriented so that necessary local actions can substantially
vary, which makes difficult to generate standard actions. Second, it is the complex
interaction of biophysical and socioeconomic elements, which necessitates for
adaptation to be made at a system level. This creates a condition that an adaptation
option can have different impacts and outcomes at different times and geographic
scales.
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This paper makes a case on the need for adaptation metrics through elaborating
on aspects such as criteria for selecting adaptation metrics, and the types of metrics
available thus far, particularly relevant for the agriculture sector are discussed. The
main purpose is to highlight the challenges involved in developing an adaptation
metrics.

2. Need for adaptation metrics

The need for metrics for adaptation has been emphasized in the global negotiation
under the UNFCCC process. The Bali Action Plan, which was agreed at the Confer-
ence of the Parties 13 (COP13) in Bali in 2007 states “Enhanced action on adaptation
with consideration of ... prioritization of actions. .. and support adaptation in a co-
herent and integrated manner,” and “Positive incentives for developing countries
for enhanced mitigation and adaptation actions”.'? To make these provisions in the
Plan feasible, it is critical for adaptation actions to be measureable, reportable, and
verifiable with appropriate “metrics.” Once the metrics are established, it becomes
feasible to prioritize and incentivize appropriate adaptation actions, and also the
metrics allow for clear targets to be set with a certain time frame and steps. Finally,
the standardized measurement system (adaptation metrics) can help set a base line
of adaptation to compare the progress and effectiveness.

Determinants of adaptive capacity (e.g., economic resources, technology,
information etc., Figure 1) are variable at a local scale as well as at national scale.l4
Hence, metrics have to be flexible enough to be applicable to various conditions

Determinants
Unadequat

Determinants
adequate

Figure 1 The determinants of adaptation and their link with the system vulnerability.®
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and location-related aspects. In addition, the adaptation metrics need to be able
to measure adaption at any given scale and sectors so that it can provide a means
to compare the level of adaptation reached in different locations, regions, societies,
and nations. The establishment of the adaptation metrics can help decision-makers
to identify and prioritize appropriate adaption actions, to fund these actions, and
minimize the risk of maladaption.

3. Criteria fo Select Appropriate Adapiation Meirics

There are a few criteria for adaptation metrics to be effective. The metrics have
to be measurable and cost effective. As adaptation can vary with time and space,
adaptation metrics have to be scalable spatially and temporally.® And, it should
be comparable in a wide range of opportunities. Reflecting the context-specific
nature of adaptation, the adaptation metrics should be specific to the system
being measured, and they have it has to be sensitive to the degree of change in
adaptatation. Table 1 lists several methodologies for choosing adaptation metrics
in the agriculture sector. As adaptation metrics are a relatively new concept, it is
necessary to develop new methodologies that are simple and be able to be used at
the operational level.

4, Types of Adaptation Metrics

Many options can be considered for effective adaptation metrics. It can be
qualitative and quantitative depending on costs and time resources. In some cases,
it has to be indirect metrics using proxies when direct measures are not possible.*
The metrics can be utilized to prioritize adaptation policy and measure options
before adaptation actions are taken, or the metrics can be applied to evaluate the
effectiveness of the implemented adaption actions. Although various adaptation

Table 1 Methods for choosing adaptation metrics in agriculture.

Methodology Geographical scope  Sources

Benefit—cost analysis L, N, R? Tubiello and Rosenzweing11
Cost-effectiveness analysis LN, R Rosenqweig and Tubiello”
Multi~criteria analysis L,N,R Dolan et al.®

Expert consultation (workshops) L,N,R Rosenzweig and Tubiello®
Dynamic crop models LN, R Tubiello and Rosenzweig!!
Modeling relationship between stressor L Luers et al.5

and outcome variables

GIS-based index based on normalization ~ Subnational Swanson ef al.’

and aggregation of determinants

Historical trend analysis and construct-  Subnational Allison and Hobbs!

ing conceptual models

?L, N, and R represent local, national, and regional levels, respectively.
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metrics have been proposed as listed in Table 2, some difficulties to form appropri-
ate adaptation metrics have been noticed. First, many of those metrics are single
metric because policy-makers usually prefer single composite index representing
the entire sector with a single number. However, that approach often fails to
provide an overall picture of adaption in agriculture sector. Secondly, although
composite indices (e.g., Gross Domestic Product and Human Development Index)
have been suggested as possible metrics for adaptation metrics, the composite
indices can grossly average out and even nullify the impacts at the sectoral and
subnational level. In addition, the use of the composite indices as adaptation
metrics is criticized as either primitive or too unattainable as in the case of HDL
Therefore, some researchers have tried to come up with new composite indices
for adaptation metrics such as “Index of usefulness of practices for adaptation
to climate change (IUPA)” developed by Claudio Szlafsztein, Federal University
of Para, Brazil.!9 The index is calculated by integrating both qualitative and
quantitative parameters into a single number. However, it is found to be rather
difficult to choose appropriate weighting coefficients for individual parameters.

Table2 Adaptation metrics from existing studies.

Metric/s Description on availability and limitation Sources
Mean and variability of yield Measured and computed metrics. Available Tubiello and
and production, income, at local, national, regional, and international Rosenzweig11
aggregate of value added levels in many countries. The aggregate of value

added may need to be computed at the local

level as such statistics will not be readily

available.
Nutrition index Computed metric (sum of local production and  Tubiello and

net imports divided by total food demand). Can  Rosenzweig!!

Yield estimates

(remotely sensed), yield
variability, highest relative
yield /yield percentile

be computed at national regional level.

Estimates could help in filling the gaps in the
existing yield data, validating the measured
yield data, etc. Accuracy could be an issue when
resolution of remote sensing is low.

Luers et al.?

Agricultural export, farm Agricultural exports and outmigration of Venema®®
income, out-migration from farming are mostly applicable at the macro-
farming, emergency payments  economic level, while data on rest of the metrics
could be sparingly available.
Sources of income, livestock It was not clear on how many sources of income ~ Brooks and Adger?

number, source of fertilizer

is considered as optimal, and also the number of
cattle. However, it is suggested that the higher
the sources of income, with more diversification
into nonfarm sources, the higher the adaptive

capacity.
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5. Discussion and Conclusions

First, it has been found that adaptive capacity of people and policies is an
important element for identifying metrics.* Second, the linkages between causes,
effects, and responses are critical for the stress on community-based adaptatation.
In these cases, metrics need to be based on qualitative indicators. Third, the
challenges to initiate adaptation actions are often related to the long-term nature
of climate change, difficulties to find cause-effect relations, lack of attribution
of climate change on the impacts of social change, lack of baseline data, and
inadequate understanding of the complex social problems. Fourth, it is found that
reliability, cost effectiveness, measurability, comparability, and local applicability
are important criteria for adaptation metrics. Fifth, societies especially in develop-
ing countries are exposed to climate change and globalization, which has increased
vulnerabilities of the societies. Sixth, adaptive capacity indicators should include
biophysical, socioeconomic, and technological aspects. Seventh, the metrics need
to be applicable at various scales to reflect impacts on various sectors. Finally, the
metrics need to be simple enough for making it possible for regular monitoring.

Some consensuses are possible on adaptation metrics. First, it is found that
metrics are essential for prioritizing adaptatation. Second, to establish adapta-
tion metrics, purpose (such as screening of adaptation projects in multilateral
development banks) and context (such as to set global adaptation targets) should
be as clear as possible. Third, adaptation metrics have to be scalable, transferable,
independent, comparable, and cost-effective, and it has to be flexible enough
to accommodate changes as experiences accumulate. Fourth, adaptation metrics
may need to have two different sets to be used before and after adaptation
interventions. Fifth, it is critical to have involvements of policy-makers and local
communities in deciding metrics. Sixth, adaptive learning and management must
be reflected while developing adaptation metrics as the process of developing
indicators itself is important for communities to learn adaptation. Seventh, it
will be necessary to consider linkages between mitigation and adaptation when
developing adaptation metrics as some of the mitigation measures (such as carbon
offsets and supports on land use change) have relevance to adaption. Eighth, it is
still debated how emphasis on “quantitative versus qualitative metrics” or “direct
versus proxy indicators” should be placed. Ninth, methods for evaluation of the
metrics need to be established. Tenth, over-reliance on adaptation metrics should
be avoided as it may end up with managing metrics than managing adaptatation.
Eleventh, it needs to be clarified how important the metrics is for decision-making,
as compared with other information such as climate risks at local level and long-
term climate information.
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6. Future Work

We plan to establish a theoretical framework that governs adaptation metrics,
which is based on the current understanding of the risk management principles.
Then, a set of metrics (or a single adaptation index) that can capture the multiple
dimensions of adaptation will be identified by investigating ongoing adapta-
tion projects. Identified adaptation metrics will be prioritized using multicriteria
approaches. The metrics will be then validated and refined further to enhance its
applicability different conditions.
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This paper presents available evidence for climate change impacts in India and discusses
issues and barriers that make mainstreaming adaptation difficult in agriculture and water
sectors in India. Evidence suggests a wide range of climate change impacts in Indian agri-
culture and water sectors. Most important ones being severe reduction in crop production
due to a combination of factors such as warming, incidence of pests and diseases, changes
in rainfall patterns, and reduction in freshwater sources for irrigation. Information that is
useful for initiating action by various stakeholders involved in agriculture and water sectors
is very poor. Lack of vulnerability assessment tools, awareness at the extension level, focused
research, financial and human resources, political and institutional rigidity, inaccessible
data, and absence of proper knowledge management systems are some of the key barriers.
Overcoming these barriers requires a set of policies, institutional reforms and investments
in capacity building, and deploying tools for vulnerability and risk assessments and for
monitoring and evaluating adaptation interventions.

Keywords: Agriculture, Water, National action plan on climate change, Mainstreaming,
No-regret adaptation.

1. Introduction

There is a compelling evidence of climate change and its impacts.!! The potential
impacts of climate change are very broad including widespread droughts, floods,
change in the behavior of tropical cyclones, spread of insect pests, and sea level
rise. Given the projected extent of climate change impacts, governments, insti-
tutions, and individuals need to prepare mechanisms that will help the society
to adapt. There have already been several initiatives to mitigate climate change
through reducing greenhouse gas (GHG) emissions. However, the GHG mitigation
alone will not suffice and there is a need to complement adaptation measures
which address the vulnerability to current and future climatic changes and associ-
ated impacts.
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Developing countries like India are considered particularly vulnerable to cli-
matic changes due to their dependency on climate-sensitive sectors, such as agri-
culture, fisheries, forestry, water and other natural resources and limited capacities
to anticipate and respond to climatic changes.?” Most of the Indian rural popula-
tion live in harsh climate regions of mountains, desert, and river delta, which make
them more susceptible to changing climate.

The Ministry of Environment and Forests, Government of India, in its initial
national communication to the UN Framework Convention on Climate Change
stated that the livelihoods of the majority of the Indian population are threatened
due to the impacts of climate change.?’ Adverse impacts on water availability due
to changes in glaciers, rainfall patterns, and flooding may threaten food security,
degrade ecosystems, and impacts on the coastal system due to sea level rise were
projected.!” Because of the above-stated reasons, adaptation becomes paramount
for India. However, the progress in mainstreaming adaptation in some of the
vulnerable sectors in India is still negligible making a case for objective evaluation
of reasons behind the limited progress in mainstreaming climate change adap-
tation. Keeping this in view, this paper reviews climate change impacts in India
and identifies issues and barriers for mainstreaming adaptation in agriculture and
water sectors in India.

2. Climate Change Trends and Impacts in Agriculture and
Water Sectors

2.1. Climate change frends in India

Preliminary assessments of the historical climatic records available in the literature
reveal that the mean annual surface air temperature has risen by an average of
0.4°C in the last 50 years (1948-1998).28 However, temperature change has not been
uniform across the country with warming observed along the west coast, central,
interior peninsula, and over Northeast India, and cooling patterns were observed
in North West and some parts of southern India.® No clear trend in monsoon
rainfall was observed during the past 100 years. However, some regional patterns
and random variations were observed including increase in the intensity of rainfall
and reduction in number of rainy days.® The intensity of rainfall has gone up and
the number of rainy days has come down in certain areas.

The climate projections available from HADCM?2 model for India indicated
different trends for different parts of India. An increase in annual temperature
in the range of 2°C and increase in rainfall to the tune of 30% in the northeast
region were projected for the duration of 2041-2060.2° Projected trends for the
rest of the country were severe with warming to an extent of 3°C and decrease in
precipitation to the magnitude of 30% when compared to the long-term historical
averages. A raise in sea level (40-80 mm) was predicted in the next 3 decades which
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would have a profound impact on human lives, economic assets, and a variety of
coastal livelihood systems spread over a vast stretch of 7500 km of India’s coastline.
In addition to the above observed trends, India is already very vulnerable to
gradual aridification process. According to the estimates available, about 32.7%
of the total land area is affected by aridification and related land degradation
processes.'? With climate change, the process of land degradation could further be
accelerated leading to widespread impact on local livelihoods and environment.

2.2. Impacis on agriculfure and water sectors

Much of Indian agriculture has been historically dependent on the rainfall as a
source of water and hence has been severely impacted by any changes in the
rainfall patterns in the past.'® The impacts of vagaries of rainfall and other weather
patterns on the crop production have been significant (with significant negative
impacts in some northern states such as Uttar Pradesh, Haryana, and Punjab)
and hence are termed as highly climate-sensitive. Such high climate sensitivity
is detrimental to the development of the country in general and for the agrarian
sector in particular. Similar sensitivity could be observed from the available data
on food grains and pertinent rainfall patterns too.

Potential impacts of climate change on agricultural production will depend
on two factors: the degree of climate change and the intrinsic capacity of the
agriculture system to overcome those impacts, including ability to adapt.” In
the Indian context, few research analyses have shown the correlation between
raise in temperature and yield reduction. An estimated yield reduction of
0.71 ton/hectare with one degree increase in the minimum temperature was
reported.?® Slightly deviating from the above study,? (as cited by Kumar'’)
reported that a 2°C increase in mean air temperature could decrease rice yield by
about 0.75 ton/hectare in the high-yield areas and by about 0.06 ton/hectare in the
low-yield coastal regions. The studies also revealed a substantial yield reduction
of wheat due to global warming® (as cited by Kumar'’). According to Kumar and
Parikh,'* a temperature rise of 2°C to 3.5°C would result in 9% to 25% loss in
farm-level net revenue after accounting for farm-level adaptation. They confirmed
that even with adaptation of cropping patterns by farmers, the losses would
remain significant. Recent IPCC report!! and Parry et al.?? indicated a probability
of 10%-40% loss in crop production in India with increases in temperature by
2080-2100 (as cited by Boomiraj et al.?).

Climate change is likely to aggravate the heat stress in dairy animals, adversely
affecting their productive and reproductive performance.?® A preliminary estimate
indicates that global warming is likely to lead to a loss of 1.6 million tons in milk
production in India by 2020 (Upadhyay, National Dairy Research Institute, 2008;
personal communication by Aggarwal?). Increasing sea and river water tempera-
ture is likely to affect fish breeding, migration, and harvests.® A rise in temperature
as small as 1°C could have important and rapid effects on the mortality of fish and
their geographical distributions.’
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India has 20% of the world population yet dependent on less than 4% of
the world water resources. Water resources are already scarce in many parts of
India and the future water availability in India is highly vulnerable to climate
change. Literature suggests that there will be significant changes in water runoff
systems. For example, Sharma and Bharat®* suggest that under a changed climatic
regime for any given region the combined water effect of lower rainfall and more

“evaporation would have dire consequences. According to these authors, these
would lead to runoff and substantially change the availability of freshwater in the
watersheds.

The vulnerability of water in a given region could be understood in terms of
land use and management (as storage of water depends on land morphology,
cover, and soil), state of groundwater (changes in watertable in terms of overdraft
and recharge), stream flow (precipitation and potential evaporation) and seasonal
and yearly variation in regional supplies of water to streams and soils, and the
frequency of extreme events like droughts and floods.

Apart from the decreasing quantity of water, water quality is fast emerging as a
major concern in both urban and rural areas of India. Some of the rapidly declining
water sources, including deep aquifers, face the risk of increasing concentration
of existing minerals like arsenic, fluoride, etc., having profound implications for
western regions of India. In addition, growing incidence of floods across the
country amplifies the risk of biological contamination of water sources. Thus,
in India where large population is dependent on single source of water, water
quality deterioration further exacerbates the problem of water security. It is against
this backdrop of climate change that guaranteeing water availability for food
security in India is critical. Therefore, there is a strong need to accelerate research
activities and knowledge dissemination on the impact of and vulnerability to
climate change.

3. Issues and Barriers to Mainstreaming Adaptation

There are already several developmental initiatives taken up at state and national
level in both project and program modes. These are largely relating to develop-
ment objectives paying little deliberate attention to adaptation as a viable option
though few adaptation-only initiatives could be found in project mode in several
parts of the country. As an overarching initiative to promote climate actions at
the national level, the Indian government unveiled the National Action Plan on
Climate Change (NAPCC) in July 2008, which lays emphasis on the need to
be proactive and recognizes “development and poverty eradication” as the best
form of adaptation to climate change.'® The NAPCC addresses climate change
through eight core national missions, which include special missions on water
and sustainable agriculture. The national strategy emphasizes both climate change
mitigation and adaptation and synergies between the two.
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3.1. Agriculiure secfor

Over the time, agricultural systems and practices have adapted to changing
climatic, physical, social, and economic conditions. Consequently, adaptation
in the agricultural context could be examined at different levels especially at
the farm level, technological, and institutional levels. A wide variety of adap-
tive actions may be taken to lessen or overcome adverse effects of climate
change on agriculture.!” While some of the adaptations are natural consequences
(autonomous adaptation), some are planned and deliberate. Planned adaptation
strategies could include strategic selection of crops and varieties that can take
advantage of changes in the growing season,® new market opportunities, and
innovative agrotechnologies that leapfrog from the existing technologies.

Some of the well-established adaptations in agriculture would include chang-
ing varieties/crops, altering agronomic practices, avoiding water shortages
through water harvesting and improving irrigation efficiency, conserving soil
moisture by crop residue retention, altering the timing or location of cropping
activities, diversifying income including livestock raising,! promoting conserva-
tion farming practices that sequester carbon for improving soil organic matter and
physicochemical conditions, and promotion of risk-coping practices such as crop
rotations, agroforestry, crop-livestock associations, etc.8

3.2. Water sector

In India, water management for irrigation purposes is decentralized and it is
for the state governments to institute policies and programs for effective use of
water at the state level. However, all the state governments and water manage-
ment authorities are not at the same level of understanding the issue of climate
change and in implementing proactive water management practices. One of the
ways to adapt is to develop more flexible institutions in the water sector. Water-
management organizations should use the best available information in their
planning in order to adapt to climate change. For this, it is imperative for the water
management institutions at all levels to understand the challenges associated
with water security, specifically in terms of the sensitivity, vulnerability, and key
response measures. An adequate regulatory mechanism to generate incentives to
enhance water use efficiency is very critical in this context.

In some parts of India, water user associations were created by state level
legislation (for example, watershed level water user associations were formed in
many parts of the state of Andhra Pradesh, and at the canal level in the state of
Maharashtra.?! Such water user associations are yet to spread across the country to
make any significant change in the way the water resources are governed. Sharma
and Bharat* have indicated that lack of risk assessment framework for water
sector in India is a major bottleneck for adaptation in the sector. Water rationing
and allocation systems are also very poorly developed. Making available weather
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projections and translating that information in a way useful for water users and
managers is at most priority for efficient use of water resources.

3.3. Overarching bdrriers

There are several barriers that make mainstreaming adaptation difficult in India
though they may not be very specific to the country. They arise from the fact
that India is a very diverse country, both in terms of physical and cultural en-
dowments, having different agroclimatic zones, and partially due to the complex
organizational and hierarchical systems that render institutions slow to respond
to changing circumstances and external pressures. Agriculture and water are two
critical sectors for the Indian economy. As a result, these sectors have been part
and parcel of national developmental agenda for the past several decades because
of which the country has witnessed considerable investments and interventions in
these sectors. However, these investments continue to decline over the years due to
several reasons among which noteworthy to mention in the context of adaptation is
poor composition of public expenditure and inadequate allocations to agriculture
and irrigation development.?’

Lack of information, vulnerability assessment tools, awareness at the extension
level, focused research, resources, political and institutional rigidity, inadequate
capacities, inaccessible data, and absence of proper knowledge management sys-
tems are some of the key barriers. One of the main challenges in the climate
change context is the uncertainty. Use of macromodels with long timeframes has
an element of uncertainty.'® In addition, uncertainty in economic projections was
found to be a main barrier in strategic planning for improving the resilience in
India.l8 Also, there are different levels of certainty (projections, risk extremes,
major events) which do not help in effective planning. Research information on
managing climate variability is very poor.

4. Conclusion

In this paper, an effort was made to review the climate change trends, impacts,
adaptation interventions, and existing barriers. A range of climate change impacts
is reported in the literature. However, the existing uncertainty in this impact
literature makes it far from being useful for initiating interventions at the local
level. Nevertheless broad evidence does support initiating overarching programs
and policies with reasonable success on a regional basis in the country. This also
necessitates the need to search for no-regret adaptation options that could be
applicable in a range of climate change projection and impact scenarios available.
Investments, both public and private, in agriculture and water sectors are to be
boosted with proper allocation depending on the socioeconomic status of the
administrative units in the country. Prioritization of these investments should
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consider the use of adaptation metrics in areas such as identification and dissem-
ination of best practices across the states and overcoming distortive farm policies
including water management and river management regulations. Dissemination
of customized weather and climatic information to related stakeholders, especially
to farmer and water user groups, along with capacity building to enable proper
understanding and use of this information is needed. Risk-resilient farming prac-
tices identified in this paper in combination with weather-linked crop insurance
programs need to be promoted. In addition, it is important to ensure that the
provisions of the NAPCC are utilized to assist in the integration of adaptation
into existing policies. NAPCC should address issues such as institutional reforms
providing local level players needing flexibility to strategize and act on issues such
as climate change.
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Building adaptive capacity against climate change is one of the central targets in adaptation
responses. The ability to cope with the change in climate can be enhanced for the projected
future climate change (end-point approach) or improved in the present systems to respond to
stressors (starting-point approach). This paper reviews the understanding of and approach
for assessing adaptive capacity in adaptation policy and the water sector in Malaysia. The
findings of two national studies, which were carried out in the 1990s to address the potential
impacts of climate change, were examined on the approaches of the adaptation measures for
the water sector. There was limited consideration on the capacity of the sector, both its current
and future ability, to cope with future climate change as the proposed adaptation responses
may not have been driven directly toward enhancing adaptive capacity to climate change.
They would, however, if implemented, improve the ability to either moderate the potential
damages or cope with the probable consequences of the projected change in future climate.
The paper concludes with several critical factors that should be addressed in future research
on adaptive capacity of the water sector in Malaysia.

1. Introduction

Climate change exaggerates stresses on natural and human social systems,
prompting response for necessary adjustment. The changes in climate cannot
be totally avoided, and is likely to be continuous for many decades and could
be more rapid and pronounced than expected.® Countries, irrespective of their
material standards of living and social and economic development, are potentially
vulnerable to climate change biophysically and socioeconomically.?” This paper
reviews the conceptual basis and approaches of adaptation in the water sector
in Malaysia. The findings of two national studies carried out in the 1990s were
examined on their adaptation approaches in order to identify needs for future
research that can enhance adaptive capacity in the water sector.

453
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2. Vulnerability and Adaptive Capacity in Climate Change
Adaptation

The global surface temperatures have increased by 0.76°C + 0.19°C over the last
150 years and 11 of the 12 years from 1995 to 2006 rank the warmest years since
1850.16 This warming is expected to escalate in the future, as scenarios show
an increase of global average temperature by 0.2°C per decade for the next two
decades.'® The warming is likely to be accompanied by changes in precipitation
amounts and patterns, resulting in more and intensified occurrence of flood and
drought. Adaptation measures are therefore necessary to avoid or cope with the
potential adverse impacts, particularly the more vulnerable ones in a system.
The extent of which a system, human, or nature, is impacted by the change in
climate depends greatly on its degree of vulnerability. Vulnerability is a function
of the character, magnitude, and rate of climate change and the variation to
which a system is exposed, its sensitivity, and its adaptive capacity.?® With the
increasing focus on adaptation in climate change policy;,>! there are more research
in dissecting the role of adaptive capacity in formulating adaptation strategies.>”
Building adaptive capacity in the implementation of adaptation is particularly
important to developing countries.!”

3. Definition and Evolution of the Understanding of Adaptive
Capacity

As a critical factor in determining the impacts of climate change, adaptive capac-
ity is the potential or ability of a system in moderating the potential damages,
taking advantage of the prospective opportunities or coping with the probable
consequences.'5183337 This definition mainly aims to address the end-point vul-
nerability, where adaptations are designed or carried out in the face of future
climate change and the vulnerability in biophysical factors.#?2%” This is also
consistent with the characteristics of the first generation adaptation research as
reviewed by Burton et al.!® However, considering adaptive capacity as an end
point is fraught with uncertainties.>?”37 Such uncertainties may originate from
external factors, including climate scenarios, climatic effects on sectors, and future
socioeconomic conditions, or internal drivers of whether the adaptive capacity
assets will be drawn upon in time of need as per the projections.?’*”4% As climate
change may alter in a different way than expected over time, the predefined
adaptation measures, technological ones in particular, may become inappropriate.
Furthermore, with the social and economic factors, in addition to the biophysical
factors, being increasingly included in the adaptation assessment,®>3 enhancing
the adaptive capacity of the present systems’ ability to deal with and respond
to stressors as well as to secure livelihood is gaining greater attention.'%?” Such
approach, sometimes known to as starting-point approach, assesses the way the
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conditions or risks due to current and past exposures and sensitivities are dealt
with, including the factors and processes that facilitate or constrain the choices.3*
Besides being a practical means of coping with changes and uncertainties in
climate, 3 this approach also promotes sustainable development!3253241-43 and
facilitates cheaper adaptation strategies that target the poor and vulnerable groups
more effectively than many larger scale, technological or infrastructural adaptation
measures.”

3.1. Assessment of adaptive capacity

The capacity to adapt varies from the level of country down to individual.?3637
Globally some assessments of country-level adaptive capacity have been under-
taken with the view to assisting international decision-making around investments
in adaptations under the United Nations Framework Convention on Climate
Change (UNFCCC) mechanisms.”!#24 At the national level, assessing the adap-
tive capacity of different systems and groups allows greater comprehension of
their vulnerability, including the processes that trigger and aggravate it, so that
decision-making is grounded on knowledge and information in such a way that
the available resources are mobilised to target the most vulnerable areas and
groups of people effectively. Adaptive capacity is influenced by a number of
factors, including economic wealth; technology; access to resources; institutional
capacities and decision-making processes; human and social capitals; accessibility
to risk-spreading processes; the public’s perceived attribution of the source of
stress; and others.?1427,30.39

3.2. Adaptive capacity in water sector

The management of water resources is influenced by hydrological cycle and water
use. As one of the many pressures on freshwater systems, anthropogenic climate
change affects freshwater quantity and quality (e.g., water availability as well as
floods and droughts) as well as impacts the use of water. Significant changes in
water use or the hydrological cycle (affecting water supply and floods) require
adaptation in the management of water resources.?’ If not properly addressed, the
implications of climate change on water, including drought-related stresses, flood
events, water quality problems, and growing water demands, could impact across
many sectors of the economy, society, and the environment.’

Adaptation options in the water sector include supply-side management
through increase of capacity (e.g., building reservoirs or structural flood defenses),
changing in operating rules for existing structures and systems; and demand-
side management by managing demand and changing institutional practices.’
While changes to meet altered conditions and new ways of managing water
are autonomous adaptations which are not deliberately designed to adjust with
climate change, there are also planned adaptations that take climate change specifi-
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cally into account to evaluate risks and response options.?’ Arnell et .5 reviewed a
range of institutional, technological, regulatory, cultural, financial, and governance
factors affecting the adaptive capacity of water sector to climate change.

4. Climate Change Impact and Adaptation Assessment
in Malaysia’s Water Sector

Several studies had been undertaken in Malaysia in the last two decades with
the main focus on potential impacts of climate change and adaptation strategies.
Despite the uncertainties of the timing and magnitude of climate change impacts,
these studies were either driven by the belief that developing country like Malaysia
would be hit greater by the change in climate or in response to the commitment
under the UNFCCC. Two such national studies were carried out in the 1990s to
address the potential climate change impacts on several key resource and eco-
nomic sectors, including water. The studies are Climate Change in Asia: Malaysia
Country Report in 1994* and Malaysia Initial National Communication (INC)
that was submitted to the UNFCCC in 2000.2% Both were undertaken through
multilateral funding supports. The former one was initiated in 1992 while the latter
was carried out in the second half of the 1990s. They were the earliest national level
assessments that took place during the decade, with the main focus on the impacts
of and adaptation to climate change, and covered more than one particular sector.

The Malaysia Country Report study projected a 9% increase in flood peaks that
would lead to widespread flooding caused by a larger overbank spill and have se-
vere implications on design criteria and costs for future flood mitigation structures
as well as raise the need to reassess the safety of existing structures. The present
30-year return period flood would have the same impact as a 50-year return period
in future. Floods would increase in occurrence and inundate larger areas. On the
contrary, a 30%-35% increase in water deficit during dry season would exacerbate
the present shortage of water for irrigation, leading to reduction in cultivable area
and water supply would become more costly. Water intake point just upstream
from tidal influence will be increasingly threatened by sea level rise and decreased
discharge from rivers. Unlike the aquifers in west coast of Peninsular Malaysia that
are naturally protected by impermeable clay layer, the rise in sea level may cause
intrusion of saline water into aquifers adjacent to the shore along the east coast.
The study recommended watershed management to address the imbalance spatial
distribution of future rainfalls in order to maximize the harnessing for channelling
to the more needed areas. Catchment areas of rainfall at the upper courses of river
basins need to be identified through surveys, not necessarily for dam building,
but to maximize interception and minimize surface runoff. The flood mitigation
program at the lower course of basin should pay attention to the implication of sea
level rise.
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The sensitivity analysis approach was adopted in the INC study to assess the
impacts that climate change may potentially have on water resources due to high
uncertainty in climate modeling and the lack of simulation on extreme events. The
report discussed the impacts due to excessive (flooding, and erosion and sedimen-
tation) and deficit conditions (water availability). It highlights the importance of
improved information of various aspects, especially climatic conditions, for more
accurate forecast of water availability. Essentially, the options for reducing climatic
and nonclimatic stresses on water resources are similar. The options discussed in
the report could be categorized as supply-side and demand-side managements, as
summarized in Table 1.

Both studies adopted the impact assessment approach that evaluates the poten-
tial effects of projected climate change scenarios on the water sector. The climatic
stimuli were developed based on the assumed 2xCO, case, before being applied
on the sector for evaluating its exposure and sensitivity in the assessments of
the vulnerability to potential impacts.'? Limited (if not none at all) consideration,
however, was given to the sector’s adaptive capacity with regard to its current or
tuture ability to cope with future climate change. The inadequacy in such detailed

Table 1 Adaptive measures and policy response for water sector in the INC.23

Suppy-side management Demand-side management

Enlarge reservoir capacity

Change the operating rules of wate
resources systems

Promote widespread use of groundwater
Improve long- and short-range hydrologic
forecasting

Institutional and regulatory approaches in
watershed management

tighter enforcement of present water and
land regulations

implementation of Environmental Impact
Assessment (EIA), Environment
Management Plan (EMP), River Catchment
Management Plan (RCMP) in major water
resources and land development projects
establishment of the National Water
Resources Council and river management
authorities

national water resource study for a
comprehensive long-term plan for all
aspects of water resources development

Use of low water-demanding technologies
Recycling of water used

Harness rainwater for secondary
consumption

Discourage excessive use of resources (water
and electricity) through water pricing policy
Control of flood volume and pollution

at source

Optimum land use planning and

management to reduce water pollution and
optimize demand pattern spatially and

temporally

Address erosion and sedimentation
problems in agriculture and forestry
industries, and during property

development

Education and awareness programs
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analysis may be attributable to the projected future scenarios of climate change that
remain greatly uncertain and the assessment of adaptive capacity only emerged as
a critical focus of attention as observed in the IPCC Third Assessment Report.?

The adaptation measures proposed in the studies are mainly related to supply-
side management; moreover, the INC emphasizes water resource management
development programs that advocate supply management over the demand
management approach. Besides the typical engineering or structural measures,
there are also planning, institutional, regulatory, and behavioral responses being
recommended. The measures generally target physical or natural factors, except
those awareness and education, and regulatory and institutional approaches that
focus more on human system. Although the suggested responses may not be
driven directly toward enhancing adaptive capacity, they would, if implemented,
improve the ability to either moderate the potential damages or cope with the
probable consequences of the projected change in future climate.

5. Conclusions

This paper reviews the understanding of and approach for assessing adaptive
capacity in adaptation policy and the water sector in Malaysia. By examining
two national studies funded by multilateral agencies in the 1990s, it is found that
vulnerability to the climate change was assessed as the end point of a sequence
of analyses beginning with projections of future emission trends, moving on
to the development of climate scenarios, thence to biophysical impact studies
and identification of adaptive options.!® There was limited consideration on the
capacity of the sector, both its current and future abilities, to cope with future
climate change as the proposed adaptation responses may not have been driven
directly towards enhancing adaptive capacity to climate change.

Pursuant to the recommendation in the INC,2 a number of studies have been
commissioned since 2006 to analyze the implications of climate change on existing
and future water resource system on a basinal basis.?® However, these studies
would examine the biophysical sensitivity of the basins under the exposure to
projected future climate; hence it may be inadequate to gain insight on their current
adaptive capacity and whether such adaptability will transform or facilitate actual
adaptation in the future.

While the confidence level of global and localized climate models are in-
creasing progressively, there is a need to begin addressing adaptation through
the enhancement of the present adaptive capacity to cope with and respond to
stressors and secure livelihoods. Addressing present-day vulnerability will reduce
vulnerability under future climate conditions.!® As more adaptation initiatives will
be implemented in future, it is important to ensure that adaptive capacity is drawn
upon and translated into action, by identifying and removing barriers, to ensure
successful adaptation.?”#5~4” Future research on adaptive capacity of the water
sector in Malaysia should examine a range of carefully selected factors, which
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is context-specific and could refer to those generic factors as discussed above, to
ensure that coping capacity of the present day could adapt to future climatic risks.
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Climate Projection shows the impacts of climate change on agricultural sustainability and
relevant livelihood sustainability vulnerable in Malaysia. Here mitigation is necessary but
adapting to future risk is more important for immediate and long-term action relating to
the larger number of stakeholders in local scale. Generally, adaptation policy has different
levels and approaches that relate with different challenges. Several countries have already
prepared their adaptation approaches in their own way. Malaysia is on the way to develop
its adaptation policy for last couple of years. This paper focuses on few guidelines that
need to examine carefully while determining the climatic change adaptation approach for
agricultural sector in Malaysia.

1. Introduction

The changing patterns of climate factors adversely affect the social, economical,
and environmental agents all over the world. The direct impacts of climate change
include loss of life, destruction of resources, and vulnerability of livelihoods. The
agricultural sector is fully sensitive toward the changes of climate factors. So, any
little changes in climate factors adversely affects agricultural production as well as
relevant stakeholders.

According to FAO?® agriculture accounts for 24% of world output that uses 40%
of total land area. Among all agricultural output, rice, wheat, and maize make up
85% of world cereal exports which are the main sensitive crops to climate change.
Under current climate change scenario, temperature above 25°C may decline grain
mass of 4.4% per 1°C rise,” and grain yield may decline as much as 9.6%-10.0%
per 1°C rise.? But the average temperature of rice-growing areas in Malaysia is
about 26°C. Singh et al.” mentioned that the actual farm yields of rice in Malaysia
vary from 3 to 5 tons per hectare, where potential yield is 7.2 tons. They also
mentioned a decline of rice yield between 4.6% and 6.1% per 1°C temperature
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increase under the present CO, level. Alam et al.! mentioned that total yearly
rainfall in Malaysia is increasing but its monthly variation is too high. In Malaysia,
the effect of lower rainfall is almost possible to check through proper irrigation
system, but the opposite phenomenon of over rainfall for any particular time,
especially at the end of the crop cycle or at the maturity period, causes serious
damages to crops, which is absolutely uncontrollable now.

Due to high greenhouse gas emissions, the temperature is projected to rise by
0.3°C to 4.5°C in Malaysia. Warmer temperature will cause a rise in sea level about
95 cm over hundred-year period. The changes in rainfall may fluctuate from about
—30% to +30%. This change will reduce crop yield and prone to drought in many
areas so that cultivation of some crops such as rubber, oil palm, and cocoa will not
be possible.®

NRS® projection shows more than 0.4% changes of rainfall by 2020 and 1% by
2060 will cause a decline to the earning of farmers under a certain level of tem-
perature. Moreover, NAHRIM? projection shows maximum monthly precipitation
will increase up to 51% over Pahang, Kelantan, and Terengganu, while minimum
precipitation decreases between 32% and 61% all over Peninsular Malaysia. At
the same time, annual rainfall will increase up to 10% in Kelantan, Terengganu,
Pahang, and North West Coast, and decrease up to 5% in Selangor and Johor by
2050. This variation in climate factors will cause the agricultural system vulnerable
in Malaysia. As poor people are mostly engaged in agricultural activities, the
poverty rate will increase more in the agriculture sector based on the projected
variation of rainfall and temperature. Moreover, climate change will be likely to
exacerbate inequalities due to the uneven distribution of the burden of damage
and remedy actions. Under these circumstances, adaptation policy is very cru-
cial for the agricultural sustainability as well as the livelihood sustainability in
Malaysia. This paper is an attempt to provide some essential issues that need to
examine carefully while determining the climatic change adaptation approach for
agricultural sector in Malaysia.

2. Levels and Approaches of Adaptation for Malaysia

Adaptation is not a substitute of mitigation, but there are arguments for adap-
tation to consider as a response measure. Mitigation actions never stop a cer-
tain degree of climate change due to historical emissions and the inertia of the
climate system.* Moreover, mitigation effects may take several decades to mani-
fest, where most adaptation activities take immediate effect. Adaptation reduces
risks associated with current climate variability as well as addressing the risks
associated with future climate changes, where mitigation only focuses on future
risks. The measures of adaptation can be applied on a local scale or root level
with the involvement of large number of stakeholders, where mitigation works
in the decision-making level. In the current world, climate factors are exogenously
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variable that are immitigable in a quick manner; as a consequence adaptation is
the most appropriate way to cope the system properly.

Different approacheds have been taken by different countries to adapt to cli-
mate changes. Nepal takes the approach of community-based adaptation measures
to weather-related disasters, microfinance mechanism through special insurance
scheme to cope with increasing flash-flood, and adaptation through institutional
arrangement. Mongolia takes the approach of policy framework for adaptation
strategies for the Mongolian rangelands to climate change at multiple scales, and
risk communication at multiple levels to build common awareness. India takes
the approach of promoting integration of adaptation strategies into developmental
policies by effectively communicating climate risks and adaptation measures. The
Philippines takes the approach of mainstreaming climate change adaptation in
watershed management and upland farming. Bangladesh takes the approach of
participatory climate risk assessment and development of local adaptation action
plans, community-based practice to survive in changing ecosystem condition—
permanent flood (water logging), and household level adaptation.

Malaysia is in the process of developing its policy for upcoming adverse
negative climate impacts. It recognizes adaptation as an important component of
policy response to climate change strategy® that has been reflected in the basic
principles of Second National Communication to the UNFCCC Project (NC2)
Malaysia: fit in with the nation’s development priorities (poverty alleviation, food
security enhancement, action plans under MEAs); to reverse trends that increase
maladaptation and raise risks for human populations and natural systems; contin-
uous reassessment of current plans for increasing the robustness of infrastructure
designs and long-term investments; improvement of societal awareness and pre-
paredness for future climate change (policy-makers to local communities); increase
understanding of factors that enhance or threaten the adaptability of vulnerable
populations and natural systems; create a focus toward assessing the flexibility
and resilience of social and natural systems; ultimately rely on a thoughtful
assessment involving a robust stakeholder process rather than being dependent on
the availability of high-quality data and extensive experience on computer-based
models.

While developing an approach of adaptation, Malaysia should carefully
focus on few issues. IPCC* mentioned few issues while refers to adaptation
assessment—"practice of identifying options to adapt to climate change and eval-
uating them in terms of criteria such as availability, benefits, costs, effectiveness,
efficiency and feasibility”. Policy-makers also need to focus on the determinants
of adaptation capacity that have been suggested by Yohe and Tol'!: the range of
available technological options for adaptation; the availability of resources and
their distribution across the population; the structure of critical institutions, the
derivative allocation of decision-making authority, and the decision criteria that
would be employed; the stock of human capital, including education and personal
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security; the stock of social capital, including the definition of property rights; the
system’s access to risk-spreading processes, e.g., insurance; the ability of decision
makers to manage information, the processes by which these decision-makers
determine which information is credible and the credibility of the decision-makers,
themselves; and the public’s perceived attribution of the source of stress and the
significance of exposure to its local manifestations.

3. Options of Adaptation for Malaysia

The options of adaptation depend on the local socioeconomic—cultural-political
perspectives. The adaptation should be taken in different stages—government,
farm, and other relevant service providers’ level. Smit and Skinner® said adapta-
tion approaches need to be followed in the technological level, government level,
and farm level. While defining the adaptation policy, Malaysia needs to consider
the following issues carefully.

(1) Technological developments: The technological adaptation is being practicing
almost all developed countries. In several places it is sponsored by federal and
provincial governments and found effective. The technological development
needs to adapt in the following different ways:

® Resource management innovations: To address the risk of moisture deficiencies,
increasing frequency of droughts, and improvement of irrigation, water man-
agement innovations need to be developed. Farm-level resource management
innovations need to be develop to address the risk associated with changing
temperature, moisture and other relevant climatic conditions.

e Crop development: To increase the tolerance and suitability of plants under dif-
ferent temperature, moisture and other unfavorable climatic conditions, crop
variation, hybrids, new crops, and alternative crops development are very
important.

e Weather and climate information systems: Weather forecast, early warning system
and ensuring delivery of proper information to farm level is also very important.

(2) Government programs: Government as the policy and law-making authority
has to play a most influential role to ensure adaptation in all level. Government
roles in adaptation approach can proceed in the following ways:

o Agricultural subsidy and support programs: Proper policy for financial support—
subsidy, incentive, compensation, assistance—need to be set up to influence
farm-level production practices, risk-management strategies, financial manage-
ment, disasters or extreme events challenge, and ensure income stabilization
programs.

e Resource management programs: Develop and implement policies to ensure proper
utilization of the resources—water, land, infrastructure, etc.—time to time in the
light of changing climate conditions.
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(3) Farm production practices: Farm production adaptations include farm-level
decisions with respect to farm production, land use, irrigation, the timing of
operations, etc. Details of options are as follows:

o Farm production: Farm needs to change the intensification of production and di-
versify crop types and crop substitution to address the environmental variations
and economic risks associated with climate change.

o Land use: Farms need to utilize land properly and change the location of crop
production to address the environmental variations and economic risks associ-
ated with climate change.

o [rrigation: Farm needs to develop efficient irrigation practices to address the
moisture deficiencies associated with climate change and reduce the risk of
income loss due to recurring drought.

o Timing of operations: Farm needs to adapt to the changing duration of growing
seasons and associated changes in temperature and moisture.

(4) Farm financial management: Farm financial adaptation options include re-
sponses toward farm income and financial management strategies related to
the risk of climate change that elaborate following options:

o Crop shares and futures: To reduce the risk of climate-related income loss, farm
needs to take protection through crop sharing, and financial options such as
hedging/future option, insurance, etc.

o Income stabilization programs: Farm needs to take income stabilization programs,
such as portfolio of investment, saving scheme, minimum income protection by
government or insurance, etc., to reduce the risk of income loss due to changing
climate conditions and variability.

Among all of these options, it is also important to project more accurate changes
in climatic factors and level of effects of the changes. Ultimately, the adaptation will
be highly dependnt on technology in the long run and financial protection in the
short run. So, the complete adaptation policy should be flexible with respect to
options and time. At the same time coordination among all the stakeholders also
need to be prioritized.

4, Conclusions

Considering the discussion and the projection, the overall agriculture and relative
livelihood in Malaysia will become vulnerable, and their socioeconomic develop-
ment and sustainability will be hampered due to the climatic changes. In recent
years, adaptation has gained prominence as an important response measure, espe-
cially for vulnerable countries, as it has become clear that some impacts are now
unavoidable in the short- to medium-term. Mitigation is necessary but adapting
to future risk is more important for immediate and long-term action for various
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actors including government, development partners, research organizations, and
community organizations.

Several countries follow their own approaches of adaptation for climatic
changes based on the local characteristics as well as general barriers to adaptation,
such as ecological, financial, institutional, technological, information, and cogni-
tive hurdles. Malaysia is in the process to develop its adaptation approaches. It
should carefully determine its adaptation policy based on climate change relevant
to potential socioeconomic vulnerability among different stakeholders at different
levels.

Agricultural adaptation options regarding climatic change in Malaysia should
be followed in farm or individual farmer level, and policy level. Technological
advancement needs to be focused to ensure its most crucial roles to solve the
problem in the long run. Government bodies also need to take preferable subsidy
policies and ensure financial sustainability to the farmers and farm. Overall,
co-operation among different groups, stakeholders, and agencies is very important
to better cope with the changing nature of climatic factors.
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This paper reviews climate change adaptation in water and agricultural sectors in the
Philippines. It discusses the current and potential impacts of climate change, particularly the
associated climate variability and climate extremes, and presents the adaptation strategies
practiced by the local stakeholders. Most adaptation practices for the water and agriculture
sectors were found to be reactive in nature. Efforts toward more proactive, systematized,
and well-planned adaptation are recommended to be prioritized over the existing, short-
span adaptation strategies. The need for long-term sustainability and wide-scale adaptation
approaches were emphasized. Local government units and communities should also be
strengthened to be prepared to take on the challenge of climate change.

1. The Philippines and Climate Change

The Philippines, covering an area of approximately 30 million hectares (M ha), is
home to 88.5 M Filipinos.!” The country ranked 12th and 15th among the most
populous and mega-diverse countries in the world, respectively. With a dense
population and its biodiversity in critical condition due to the degradation of
natural systems, the country is also extremely vulnerable to climate change.

Historical data in the Philippines have indicated anomalies in climate obser-
vations. A 55-year record (1951-2006) of the El Nifio Southern Oscillation (ENSO)
and La Nifia events by the Philippine Atmospheric, Geophysical and Astronom-
ical Services Administration (PAGASA) showed a warming trend in the country
(PAGASA, n.d.). The occurrence of ENSO events became more frequent since
1980 (figure 1). The Asian Development Bank (ADB)! reported that water stress
increased in Southeast Asia, particularly during El Nifio years, causing damage to
crops, shortage in drinking water, and a drop in electricity production. The 1997-
1998 El Nifio was recorded as the worst drought ever, reducing the amount of
water in Angat reservoir by 10%, and affecting other hydroelectric power plants in
the country.

471
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Figure 1 ENSO occurrences from 1950 to 2006 (PAGASA, n.d.).

Between 1990 and 2003, about 20 tropical cyclones visited the country each
year, of which 9 would make landfall. Data records also indicated an increase
in the number of strong typhoons with more than 185 kilometers per hour (kph)
wind speed throughout the years. This could be attributed to the rising sea surface
temperature which enhances the strength of tropical cyclones. Meanwhile, almost
80% of disasters occurring in the country were weather-related, which caused
landslides and flash floods leading to loss of lives and properties (Amadore 2005
in Ref. 1). Therefore, an increase in the intensity of the tropical cyclones could lead
to far greater adverse effects.

Sea level rise was observed in Manila Bay since 1960s, while Cebu, Davao, jolo,
and Legazpi have recorded an increase in sea levels in 1970s. This could lead to
increased salinity of groundwater resources, which are sources of drinking and
irrigation water (Perez, 2008 in Ref. 1).

Among the climate-related hazards experienced in the country, typhoon is
the most damaging of all. Records from 1975 to 2000 showed average annual
deaths of 593, damage to property amounting to PhP4.5 B ($83 M), and damage to
agriculture at PhP 3B ($55 M). In 2006 alone, around 2.38 M families were affected
by typhoons and 0.678 M families were displaced. Deaths reached 1158; damaged
houses amounted to 0.82 M; and agriculture and infrastructure losses summed
up to about PhP 19 B (NDCC, 2006 in Ref. 20). A strong typhoon coupled with
excessive rains also proved more damaging, usually resulting in landslides and
flash floods.

On top of this, recent climate projections revealed more frequent ENSO events
and a shift in seasonal cycle.® It is expected that these would lead to heightened
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chances of summer droughts and increase in the intensity and frequency of tropical
cyclones. All sectors particularly agriculture and water would be highly affected
by the future impacts of climate change.

This paper, therefore, reviews the current impacts of climate change, partic-
ularly the associated climate variability and climate extremes, to the agriculture
and water sectors. It assesses the adaptation strategies practiced by the local
stakeholders, and identified the issues and challenges facing the two sectors. The
paper highlights the need for a more proactive, systematized, and well-planned
adaptation strategies, instead of band-aid approaches to the impacts of climate
change.

2. Impoacts of Climate Change in Agriculture and Water Sectors

Water and agriculture are most vulnerable sectors to erratic weather occurrences
and a changing climate. Productivity for both water and agriculture depends on
the weather and climate situation.!

2.1. Agriculiure

Studies on the economics of agricultural production as influenced by climate
change suggested a negative outlook in the future (Bruinsma, 2003 and IPCC,
2007 in Ref. 1). For instance, Cline (2007 in Ref. 24) estimated a 15.9% decline in
global agricultural production in 2080 if global warming would remain unabated.
The worst projected impacts would be experienced by developing countries with
a 19.7% decrease in agricultural production.!

Future impacts would affect developing and low-lying countries, such as the
Philippines, which have limited capacity to adapt to climate change. As is the
case in other Southeast Asian countries, agriculture is one of the major economic
activities in the Philippines, with 14% contribution to the Gross Domestic Product
(GDP) in 2007 alone. It also employs at least 36% of the country’s working
population.’” Thus, the impacts of climate change on agriculture would be critical
to many populations and to the country’s economy at large.

The Philippines has a total farm area of 9.67 M ha, which is about 68% of
the country’s total alienable and disposable lands® (Table 1). In the past three
decades (1980-2002), the average farm area cultivated per family was observed
to have decreased by 30%. Nevertheless, the volume and value of production also
increased. For instance, the volume of production between 1980 and 2002 increased
by 2%-4% primarily due to agricultural advances (46%). Considering the impacts

Presidential Decree 705 of 1975 defines “alienable and disposable lands” as lands of the public domain
which have been the subject of the present system of classification and declared as not needed for forest
purposes
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of future climate change, however, such technological advances may not be able to
bring about the same level of productivity.'”

Table 1 Philippine statistics on water and agricultural sector.'”

1980 1991 2002
Number of farms (M) 3.42 4.61 4.82
Farm Area (M ha) 9.73 9.98 9.67
Average farm area (ha) 2.82 2.16 2.00
2005 2006 2007

Volume of production (Th MT) 73,725.9 77,401.1 78,775.7
Value of production (MP) at current prices  410,303.1  459,585.3  510,266.2
Area harvested (Th Ha)

Palay 4,070.4 4,159.9 42729

Corn 2,441.8 2,570.7 2,648.3
Yield per hectare (MT)

Palay 3.60 3.68 3.80

Corn 2.20 2.37 2.54
Total employment in agriculture

With ATE less than 20 6,072 17,125 20,098

With ATE more than 20 96,430 97,326 103,757
Status of irrigation (in ha)

Total irrigable area 3,126,340 3,126,340 3,126,340

Total service area 1,413,236 1,427,924 1,434,597

Irrigation development (%) 45.2 45.7 46.0

Climate change threatens crop production. In seasonally dry areas, a 1°C-2°C
rise in temperature could lead to increase in irrigation requirement, decrease in
freshwater availability, changes in flowering of plants, and decrease the produc-
tivity of crops such as rice and corn.!4°1423 As demonstrated by vulnerability
studies in the Philippines*!1%2223 increasing temperature not only amplifies
evapotranspiration but also creates stress to crops. This is especially the case in
water-scarce areas, such as rainfed farms in the uplands. This eventually results in
reduction in crop yield, thus also leading to decrease in farmer’s income.

The El Nifio years of 1983 and 1998 caused losses of approximately 3 million
metric tons (MT) of rice and 0.5 million MT of corn.? A study of the International
Rice Research Institute (IRRI) in 1994 also revealed a 10% decline in rice production
with every 1°C increase in growing season minimum temperature (Peng ef al.
2004 in Ref. 1). The same is true for corn with a 5%—44% decrease in productivity
depending on the location of production (ONEP, 2008 in Ref. 1). Meanwhile,
findings by Lansigan and Salvacion'* showed as much as 30% decline in corn
production would be experienced in Bukidnon and Laguna with a 2°C increase
in air temperature, and 15% decrease in Isabela (Figure 2).

Cline (2007 in Ref. 24) investigated the impacts of climate change in agriculture
in 2080 using Ricardian statistical and crop models. Results showed a global
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Figure2 Relative change in corn production with increase in air temperature. (Source: Ref. 14).

reduction in agricultural production by 3% with carbon fertilization effect and 16%
without carbon fertilization effect. Developing countries were seen to be highly
affected by this, particularly South Asia, where a reduction of —9.1% and —21%
would be experienced with and without carbon fertilization effect, respectively.
For the Philippines, the model indicated a decrease of —11.9% and —23.4%, with
and without carbon fertilization effect, respectively. These projections therefore
warrant a well-planned adaptation strategy that would counter such impacts.

2.2. Weter

Water resources in the Philippines include rainfall, surface water and groundwater
from 18 major river basins and 421 principal river basins. The groundwater reser-
voir of the country extends to an aggregate area of 5M ha. Various rock formations
underlie the 10 M ha groundwater basins located in Northeast Luzon, Central
Luzon, Laguna Lake basin, Cavite-Batangas-Laguna basin, Southeast Luzon,
Mindoro Island, Negros Island, Northeast Leyte, Ormoc—-Kananga basin, Agusan-
Davao basin, Occidental Misamis basin, and Lanao-Bukidnon—Misamis basin.
Rains and seepage from rivers and lakes constantly recharge these groundwater
resources (PEM, 2003 and EMB, 2006 in Ref. 6).

The country receives an annual rainfall ranging from 1000 to 4000 mm. About
50% of total rainfall is collected as water runoff in the country’s 421 principal river
basins, 59 natural lakes and a number of small streams (Kho, 2005 and NWRB,
2003 in Ref. 6). About 145,900 million cubic meters (MCM) freshwater resources
are available annually. This estimate is based on 80% probability for surface water
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and groundwater recharge of 20,200 MCM/year (NWRB-SPM, 2003; PEM, 2003;
and ASEAN, 2005 in Ref. 6). In 1996, the water demand was 48.23% (of 29,944
MCM/year) higher than the available groundwater recharge for domestic, indus-
trisal, and agricultural use (PEM, 2003 Ref. 6). The total volume of water resources
potential of the country (145,000 MCM) should give an adequate supply of water
for said uses. However, current weather and climate-related variations can lead to
water shortages, particularly in highly populated areas. This is further supported
by the study of Lansigan'® which projected water scarcity in the Philippines for the
years 2010, 2015 and 2025. These projections were based on water withdrawal-to-
availability, water consumption-to-availability, and water availability-per-capita.

Impacts of climate change on the water sector could be high streamflow,
increased average annual runoff, and increase in water volume in some wet areas
by 10%—40%. This higher supply of water could also lead to floods, landslides, and
flash floods. On the other extreme end, impacts of climate change could also lead
to water scarcity due to 10%-30% decrease in water supply in dry areas which are
already water-stressed and water-related extreme events—such as droughts. These
are compounded by increasing demand of the population for water.

In Southeast Asia, an increase in evapotranspiration in rivers, dams, and other
water reservoirs was already observed leading to decreased water availability for
human consumption, agricultural irrigation, and hydropower generation. Other
pressures on the water sector that are believed to be caused by the changing climate
are decreased river flows and water level in many dams and water reservoirs,
particularly during El Nifio years; increased populations under water stress; in-
creased stream flow particularly during La Nifia years leading to increased water
availability in some parts of the region; increased runoff, soil erosion, and flood-
ing, which affect the quality of surface water and groundwater; and advancing
saltwater intrusion into aquifer and groundwater resources leading to decreased
freshwater availability (Boer and Dewi, 2008; Cuong, 2008; Ho, 2008; Jesdapipat,
2008, and Perez, 2008 in Ref. 1).

3. Key Adaptation Options

Adaptation measures increase the system’s resilience to climate risks. Adaptation
efforts have been undertaken in many Southeast Asian countries, yet a more
holistic approach in building the adaptive capacity of the vulnerable groups and
localities is still wanting. Such an approach would enhance policy and plan-
ning coordination across different stakeholders (ministries and different levels of
government) for climate change adaptation. Most of the adaptations applied or
practiced were noted to be reactive not proactive, autonomous not well-planned,
and developed to address climate variability and not change.’

Drawing from the adaptation options in the Southeast Asian region as high-
lighted by the Asian Development Bank,! the Philippines, key adaptation options
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Table 2 Philippines’ key adaptation options for agriculture and water sectors.

Practice Scale Reactive/ Planned/ Prevalence
Proactive Autonomous

Adjustment of cropping Local Reactive Autonomous ~ Widely used

calendar and pattern

Changes in management and  Local Reactive Autonomous ~ Widely used

farming techniques

Use of heat-resistant varieties ~ Local/ Proactive Autonomous ~ Widely used

Subregional

Diversified farming, Local Proactive Autonomous ~ Widely used

intercropping, crop rotation

Development of early warning ~ Local/Regional ~ Proactive Planned The

systems Philippines,
Thailand,
Viet Nam

Multipurpose reservoirs, Regional Proactive Planned Widely used

dams, water-impounding

system

Metering and pricing to Local Reactive Autonomous ~ Widely used

encourage water conservation

Sources: Boer and Dewi, 2008; Cuong, 2008; Ho, 2008; Jesdapipat, 2008; and Perez, 2008 in Ref. 1.

for the agriculture and water sectors are listed in Table 2. Many of the responses are
reactive in nature due to a need for a complete analysis of the past impacts brought
about by different climatic phenomena. It is noted that being proactive would
entail less cost as compared to being reactive to the impacts. Such an approach
could also lead to a planned course of action which will allow mainstreaming/
integration of options suited to a locality /watershed /community. However, most
of these adaptation options as observed by IPCC’ were autonomous in nature.

Adaptations for the agriculture sector based on the initial National Communi-
cation on Climate Change in 1999 were divided into three categories: economic,
technological, and institutional. This was trimmed down into the most common
adaptations for agriculture such as changes in cropping patterns and cropping
calendar, and improved farm management.'?? Effective farm-level adaptation
practices enhanced by institutional and policy support from the government can
be helpful in coping with climate variability (OECD, 2008 in Ref. 1). The effective-
ness of household level adaptations is dependent on the availability of support
systems.

The adaptation strategies above show a need to scale up the responses of the
Philippines toward stresses caused by climate change on agriculture and water
sectors. The integration of comprehensive water management practices should be
applied more widely in the above strategies to capture multiple benefits such as
flood prevention, efficient use of water supply, and clean power generation,! like
the Small Water Impounding Project of the government. Benioff (1996 in Ref. 10)
noted the above water adaptation practices as part of the supply adaptation.
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Meanwhile, enhancement of irrigation efficiency, introduction of low water use
crops and efficient farming practices, recycling (reuse) of water, improvement of
monitoring and forecasting systems for floods and droughts, and use of water
pricing policies and structures were considered as demand adaptation practices.

Recent findings showed varied practices employed by farmers in response to
climate variability and extremes (Table 3). These studies were conducted in dif-
ferent localities and results were compiled for purposes of this review. Those per-
formed by IRRI using yield / production experiments were mostly conducted in the
northern part of the country, where the ill effects of El Nifio and strong typhoons
are highly felt.*” Farmers were able to devise new strategies and improve existing
practices to reduce risks from climate-related phenomena. It was observed that
when farmers have knowledge on the imminent occurrence of El Nifio in the next
cropping season, they reduce the size of cultivated farm lands to lessen potential
negative impacts in production as well as income. Some also modified the choice
of crops and cultivars through a trial and error process or experimentation to check
whether any crop would be sensitive or resilient to the drought season. There are
those who applied varying amounts of fertilizers to cope with the needed nutrient
requirements for crop growth. Furthermore, the use of “pump irrigation” system
for those near bodies of water was practiced even if it commands higher cost. This
is sometimes thought to be the only feasible strategy so that they could earn a little
and not totally lose the investment already made.

On the other hand, wise use of farm wastes by converting them into commercial
products and shifting to organic farming are less costly due to the application of
time-tested principles of soil replenishment, biodiversity and ecological balance.
Cropping sequence and schedule should be planned in such a way that it takes
advantage of the available moisture or should be dependent on the sufficiency of
accumulated rainfall. Meanwhile, Lansigan et al.1? quantified the risk levels crucial

Table 3 Examples of location-specific adaptation strategies to climate variability and change in
agriculture.

Adaptation Strategies Location Literature
Reduction in area cultivated Los Bafios, Daet, Iloilo Lansigan et al.1!
Modification in choice of crops or Los Bafios, Daet, loilo Lansigan et alll
cultivars

Changes in agronomic practices Los Bafios, Daet, Iloilo Lansigan et al.!!

(fertilizer use, irrigation, and control
of pests and diseases)

Using farm wastes wisely Central Luzon Tibig and Lansigan??
Organic farming Cordilleras Tibig and Lansigan®
Use of sulfate-containing fertilizers Central Luzon Corton et al.>

Direct seeding crop establishment Central Luzon Corton et al.®
Planned cropping sequence and Los Banos, Daet, Iloilo Lansigan et al.!!
schedule

Crop insurance Isabela and South Cotabato ~ Lansigan'®
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in the formulation of crop insurance coverage policy needed in the processing of
loan and insurance application in agricultural banks and insurance companies.
The study also saw the necessity to review the uniform policy on crop insurance
premiums levied across different locations.

4. Some Issues and Challenges

The current impacts of climate variability and extremes demonstrated the high
degree of vulnerability of the agriculture and water sectors. While some adaptation
strategies have been implemented by farmers and local communities, key issues
and challenges need to be addressed for more effective and efficient responses.
Some of these, distilled from available literature and analysis by the authors,
include the following;:

e Raising public awareness and appreciation of climate change issues and concerns.!
Public awareness is a vital element for any successful endeavor as an informed
public can serve as partners toward climate change adaptation. Public aware-
ness can create a big impact in reducing current risks to climate change because
their knowledge can make them plan ahead and improve present adaptation
strategies.

o Implementing enabling laws and national adaptation framework to mainstream adap-
tation in development policies and programs. Climate Change Act of 2009, signed
into law on 23 October 2009, is a concrete policy that integrates/mainstreams
adaptation options to all development programs/projects. It is expected that
through this Act, the different sectors, especially the local government units,
will be guided on the implementation of mitigation and adaptation strategies
to future climate risks, highlighting partnerships among them. However, a
major challenge to the Climate Change Act and its recently completed national
adaptation framework is the political will in the part of the government to
allocate sufficient resources and implement what is contained in the provisions
of the law. Incidentally, past experience shows that the Philippines is quite good
in formulating good laws but very poor in their implementation.

o Strengthening the capacity of local government units to champion effective adaptation
strategies at the local level. The Province of Albay is the first and pioneering
local government unit that has mainstreamed climate change adaptation due
to its past experiences of frequent and severe climate hazards. The province
has institutionalized Albay Public Safety and Emergency Management Office
(APSEMO); established its Community-based Early Warning System, Commu-
nication Protocol, and Evacuation Procedures; kept a good working relation-
ship between APSEMO, Warning Agencies and the Local Media; established
Disaster Operation Center as the hub of action and the center of emer-
gency coordination and communication; and developed the Cluster Approach
on Recovery Program.!® The Albay experience in mainstreaming climate
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adaptation demonstrated the presence of a strong and committed LGU as critical
for effective integration of these strategies in the water and agriculture sectors.
This is a viable guarantee for a more sustained and effective implementation
of adaptation efforts. Along the lines of strengthening the LGUs is the need
to capacitate its officials and personnel for a comprehensive and integrative
outlook on the issue. It would be a good start to disseminate the importance
of collective action to minimize future consequences of climate change.

Strengthening local adaptive capacity through the provision of better climate
information, research on and development of resilient crop varieties and other
techniques should also be prioritized.!

o Improving the science of climate change projection relevant to national and local levels.
While there are still a lot of uncertainties with regards to future climate change,
climate scenarios through the use of computer modeling would be instrumental
particularly on planning and preparedness. However, scenario outputs usually
cover continents and regions and there is need to downscale the projections to
be useful for national and local-level planners. Information on climate change
projection is not available for a small locality, and this is where future efforts
should be directed in order to be of practical help to the local-level planners.

e Enhancing capacity of researchers to conduct integrated assessment of climate change
impacts, vulnerability and adaptation. The increasing attention gained by climate
change from various sectors and disciplines has stirred interest among many
to engage in climate change research and other activities. However, we still
have to develop our capacity to effectively conduct climate change assessments,
particularly focusing on impacts, vulnerability, and adaptation.'8 This requires
an interdisciplinary approach to fully understand the dynamics of risks and
impacts brought about by a changing climate. Hence, partnerships among
scientists and institutions need to be emphasized.

e Strengthening the science—policy-local action interface. Climate change research
should not end with the writing of the final report or the publication of its find-
ings in scientific journals. Instead, efforts should be undertaken to communicate
the research outputs to policy-makers down to local level, so that these will be
integrated in the policies, programs, and local community actions. There is also
a need to evaluate through a feedback mechanism whether local communities’
capacity was improved.

o Adopting a more holistic approach to building the adaptive capacity of vulnerable
groups and localities and their resilience to shocks. Employing a holistic approach
(watershed /landscape approach/ecosystem-based approach) toward reducing
shocks/vulnerability of both human and biophysical systems should be taken
into consideration, in order to have more integrated and effective projects
and programs, thereby also avoiding fragmented approaches and redundancy
(Locatelli et al., 2010).
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o Building on the experience of indigenous adaptation strategies to enhance effectiveness
of future adaptation. The sustainability of present adaptation strategies to support
agricultural production is a concern by most farmers, especially those who
depend on rainfall. A well-analyzed and well-planned adaptation option that
caters to the long-term sustainability of water supply and agricultural pro-
duction should be prioritized. In this regard, building on existing adaptation
strategies employed by communities, particularly those indigenous or local
practices, could minimize costs and efforts rather than developing new and
unpopular ones.?! This would be more acceptable among the end-users as it
would not deviate very much from their current practices, and the applicability
of the approaches is also likely to be higher.

e Developing and using adaptation metrics for planning and monitoring purposes to
enhance adaptation effectiveness. Local communities are faced with the problem of
ineffective adaptation strategies to weather-related risks and vulnerability. This
is usually brought about by high costs associated with the strategy, complexity,
and the presence of barriers.!® Reliable, adequate and cost-effective adaptation
strategies are needed to sustain resilience of both sectors to the impacts of
climate change. Appropriate adaptation metrics will serve as a useful guide to
assist in determining suitable investments for adaptation as well as to monitor
progress of these investments.

5. Conclusions

The sensitivity of water and agriculture sectors to climate change calls for effective
and efficient adaptation measures to reduce risks and impacts. However, most of
the adaptation options for the above sectors were found to be reactive in nature.
Efforts towards more proactive, systematized and well-planned adaptation should
be prioritized over the existing, short-span adaptation strategies. The long-term
sustainability of adaptation strategies and its application to a wider scale should
also be given further attention. Local government units and communities should
also be strengthened to be prepared to take on the challenge of climate change.
Adaptation strategies are evolving through time, with more approaches being
developed by various research institutions, such as IRRL. Some are found to be
complicated while others are user-friendly. Nonetheless, it is important to employ
an adaptation measure that is acceptable among the communities, and feasible for

their surroundings. In this case, building on current practices would prove very
helpful.
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Climate Change Adaptation in the Agriculture and Water Sectors:
Current Status, Issues, and Challenges in Vietnam

Tran Thuc, Nguyen Van Thang and Tran Dinh Trong
Vietnam Institute of Meteorology, Hydrology and Environment (IMHEN)

This review explores climate change adaptation in water and agricultural sectors in Vietnam
and presents the current status, issues, and constraints in climate change adaptation. So far,
the implications of climate change for Vietnam are not well understood and recognized
and there is a lack of awareness within government and the general public outside the
scientific community. This study presents a number of barriers for implementing climate
change adaptation in Vietnam, which include (a) uncertainty in the climate change scenarios;
(b) weak planning, institutional setup and coordination for responding to challenges of cli-
mate change; (c) limited awareness and poor data to support planning and implementation;
and (d) weak capacity to undertake climate change impact analysis and identification of cost
effective adaptation measures. In this paper, we argued that there is a need to bring together
various stakeholders to bridge these gaps through a comprehensive national framework for
climate change adaptation that cuts across different sectors and geographical scales.

1. Introduction

Vietnam’s climate, complex topography, and long coastline make the country
particularly vulnerable to natural disasters.! Most analysis and scenarios"6~814
suggest that climate change will exacerbate vulnerability, particularly in coastal
regions and influence most economic sectors, regions, and communities in Viet-
nam. The ongoing research by the authors suggest a number of barriers to imple-
menting climate change adaptation exits, including (a) uncertainty in the climate
change scenarios; (b) weak planning, institutional setup and coordination for
responding to challenges of climate change; (c) limited awareness and poor data to
support planning and implementation; and (d) weak capacity to undertake climate
change impact analysis and identification of cost-effective adaptation measures.

Taking the above country context and the climate change vulnerabilities, this
study aims to explore climate change adaptation in water and agricultural sectors
in Vietnam and presents the current status, issues and constraints, and impacts of
climate change.
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2. Current status of Climate Change in Vietnam

Vietnam is situated in Southeast Asia, stretching from 8°27 to 23°23 N and from
102°08 to 109°30 E. The land area occupies 330,992 km?. The coastal line of
3,260 km covers the East and the South. Three-fourth Vietnam territory is covered
by mountains and hills with the elevation mostly from 100 to 1000 m. The plains
concentrate in the downstreams of two big rivers: the Red and Mekong rivers. The
river network in Vietnam is rather dense with the average density of 0.6 km/km?.
Based on climatic and topographic conditions, Vietnam is divided into seven
regions: (i) Northwest of the North; (ii) Northeast of the North; (iii) The Red River
delta; (iv) Northern Central coast; (v) Southern Central coast; (vi) Central highland;
and (vii) The South.10

Vietnam possesses a monsoon tropical climate with plentiful heat and humidity
but due to the lengthy territory stretching on many latitudes and diversified
topography, the differentiation of climate between the regions is rather clear. It
means that the seven regions can be characterized by their own climate.

Annual mean temperature in different regions ranges from 18°C to 29°C.
Monthly mean of the coldest month is about 13°C-20°C in the northern mountain-
ous part and from 20°C to 28°C in the southern parts. Temperature of the summer
varies from 25°C to 30°C. Vietnam is located in the area affected by typhoon and
tropical cyclones in the Northwest Pacific Ocean. On average, annually, there are
five to six typhoons/tropical cyclones affecting Vietnam.'?

Annual rainfalls are very different in different regions, ranging from 600 to
5,000 mm. About 80%-90% of rainfall concentrates during rainy season; the num-
ber of rainy days in the year is also very different between the regions and ranges
from 60 to 200. In several regions, floods and inundation occur during rainy season
but in dry season, drought is often recorded.

The results of analysis®” of observed data indicated the changes of climate
parameters and sea level with the following noticeable features:

— Temperature: During the last 50 years (1958-2007), the annual average
temperature in Vietnam increased by about 0.5°C to 0.7°C. Winter temperatures
increased faster than those of summer and temperatures in Northern climate
zones increased faster than those of Southern climate zones (Figure 1(a)). The
annual average temperature for the last four decades (1961-2000) was higher
than that of the three previous decades (1931-1960). Annual average tempera-
tures for 1991-2000 in Ha Noi, Da Nang and Ho Chi Minh City were all higher
than the average for 1931-1940 by 0.8°C, 0.4°C, and 0.6°C respectively. In 2007,
the annual average temperatures at these three locations were all higher than
the average for 1931-1940 by 0.8°C-1.3°C and similarly higher than the average
for 1991-2000 by 0.4°C-0.5°C.57
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Figure 1 Trend of temperature (a) and rainfall (b) over Vietnam for the last 50 years.

Rainfall: At every location, the change of annual average rainfalls for the last nine
decades (1911-2000) was not distinct and not consistent with each other. There
were ascending and also descending periods. The annual rainfall decreased over
Northern climate zones while increased over Southern ones (Figure 1(b)). On
average for the whole country, the rainfall over the past 50 years (1958-2007)
decreased by about 2%.5”

Cold fronts: In the last two decades, the number of cold fronts affecting Vietnam
was reduced remarkably. Anomalous events, however take place more fre-
quently such as the most recent extremely and damaging cold surge lasting con-
secutively for 38 days during January and February 2008 in Northern Vietnam.®
Typhoons: In recent years, there were more typhoons with higher intensity affect-
ing Vietnam. Typhoon track has a tendency of moving southward and typhoon
season tends to end later. There were more typhoons with abnormal movements
(Figure 2).2

Drizzle: Drizzle is a specific characteristic of climate in North Vietnam in winter
with a little rain amount of under 5.0 mm. The average number of drizzle days
in Ha Noi gradually decreased since the decade of 1981-1990, and in the last
10 years, the number of drizzle days decreased to half (15 days/year) of the
long-term average number (38.7 days/year).?

Sea level: Data from tidal gauges along Vietnam coasts show that sea level rise
was at the rate of about 3 mm/year during the period 1993-2008 which is
comparable with the global trend. In the past 50 years, sea level (Figure 3) at
Hon Dau station rose to about 20 cm.”
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Figure 3 Changes in sea level at Hon Dau oceanographical station.

3. Climate Change Impacts on Water Resources and Agriculture

The impacts of climate change on water resources are mainly presented in the
form of variability of precipitation, runoff, and groundwater regime. First, the
annual distribution of precipitation in Vietnam is significantly changing resulting
from temperature changes. Rainfall can concentrate in some rainy months with the
amounts higher than before. Rainy season can end 1 month sooner than normal,
and the dry season can be longer than normal. Second, the runoff is variable as an
effect of precipitation variation. According to MONRE,® the runoff changes will
be significant after 2030 with 10%-30% reduction if the amount of rainfall reduces
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by 10% and above. A significant change will be found in Northwest and South
of the Middle with the contrast trend. The pattern in runoff changes depends on
the regions and conditions within the climatic regions. Third, climate change can
impact the groundwater resulting in the groundwater exploitation. If the annual
rainfall and runoff do not change until 2020, the decrease in groundwater will be
insignificant. However, if the runoff decreases to 15%-20% in the South plain and
30% in the dry season then the groundwater level can decrease by 11 m and 17 m
in comparison with the normal, respectively. Finally, climate change can impact on
the other aspects such as water pollution, salinity in the coastal zone, drought, and
inundation.

In terms of agriculture, climate change can influence the planting seasons,
crops yield, area under mangrove forest, pest and diseases, forest fires, and dis-
aster risks.! Because of temperature increase in the whole country, area under
tropical crop will expanded while the area under subtropical crop has reduced.!!
The boundary of tropical trees expands to the high mountains and northward.
Domestic animal productivity and crops yield are reduced causing increases of
frequencies, intensities, and variability of extreme climate events. The cultivating
lands also reduced due to climate change, especially in the lowlands, coastal zones,
and Red and Mekong river deltas.

4. Climate Change Adapiation in Agriculture and Water Resources

4.1. Agriculfure

Policies to respond to climate change in agriculture include the development of
an agriculture that is diverse, sustainable, good agriculture practices, and effective
application of scientific achievements; new and high technologies and competitive
in local and international markets;®10 construction of new rural areas with devel-
oped and modern infrastructure with relevant economic structure of agriculture—
industry-services; ensure enough employment, hunger eradication and poverty
reduction, a rural model of socially civilizing, democracy and equity; ensuring
food security, ecological balance and bio-diversity.

Ministry of Agriculture and Rural Development and other ministries and sec-
tors develop a program of the climate change adaptation, among, which noticeable
contents comprised of the follwing:

— Develop and improve the framework of synchronous legal documents, laws,
and circulars to ensure that the agriculture increases in commodity, diversity,
and sustainable development;

— Amend and improve policies and mechanisms to support the application of
new technologies, modern scientific and technical solutions to change cropping
pattern, livestock and new farming techniques suitable for climate change;
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- Develop and implement scientific and technical activities to adapt to climate
change in agricultural sector;

— Plan effective use of agricultural land and water for fishery in consideration
of immediate and potential impacts of climate change to ensure sustainable
agricultural production.

4.1.1. Specific activities for adaptation in agriculture™

- Increasing irrigation water use efficiency;

— Development of crop varieties resistant to drought, salt, flood, disease, and pest;

— Developing appropriate farming techniques: Change in planting and harvesting
times, soil fertility maintenance, fertilizer use and application, and erosion
control;

— Increasing quantity and quality of processed animal feedings as well as selecting
high productive breeds;

— Development of weather early warning system;

— Restructuring the agriculture production plan and cropping patterns;

- Protecting natural forests and enhancing reforestation/afforestation;

— Increasing the efficiency of using and exploiting the forest products with forest
raw materials converted to forest products;

— Use of different variety of forest trees and crops plants;

— Development/improvement of national forest fire management plans;

— Protecting and developing mangrove forests and natural forests;

- Diversification and intensification of food and plantation crops.

4.2. Water resources

According to National Target Program,® key policy to respond to climate change
is utilizing water resources scientifically, properly, and cost-effectively. To ensure
sufficient safe water, the following key activities must be promoted:

— Develop and improve a legal framework including laws and regulat1ons, circu-
lars, and policies to adapt to climate change;

— Related ministries/sectors strengthen their management mechanism over water
resources at different levels in the context of the climate change;

— Develop implementation plans and programs to respond to climate change in
the field of water resources at all sectors and levels;

— Identify suitable scientific and technical solutions, such as overall plan for river
basins, change specifications for water use and exploitation projects, methods
for cost-effective use of water sources, protection and preservation of water
sources, and water pollution control;

— Raise community awareness on methods for water use in response to climate
change.
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4.2.1. Specific activities for adaptation in water resources

o Building reservoirs, upgrading existing dykes;

o Effective use of water resources;

e Enhancing residual soil moisture through land conservation techniques;
Reforestation/afforestation to increase natural water storage;
Conducting studies in long-term water resources prediction;

e Improving the water management system;

e Enhancement of flood controls and drought monitoring.

-]

5. Issues and Current Challenges for Adaptation

5.1. Issues

Climate change impacts most economic sectors, regions, and communities in Viet-
nam, and it requires actions by many stakeholders, scientists, policy-makers within
a coherent framework. However, there are a number of barriers to implementing
climate change adaptation in Vietnam, including (a) uncertainty in the climate
change scenarios; (b) weak planning, institutional setup and coordination for
responding to challenges of climate change; (c) limited awareness and poor data to
support planning and implementation; and (d) weak capacity to undertake climate
change impact analysis and identification of cost-effective adaptation measures.58

5.1.1. Uncertainty in climate change projections

In the first place, Vietnam faces the critical question over what climate change
scenarios can be used for future planning and investments in both adaptation
and mitigation. At the moment, climate change scenarios for Vietnam have been
submitted to the Vietnamese government by IMHEN,” but it still need to be
improved and updated in order to develop reliable climate change scenarios for
the country, because there is still a great deal of uncertainty over the precise scale
and nature of climate change and over its social economic effects.

5.1.2. Need for planning and institutional setup

Climate change requires specific actions by sectors and at localities. Climate change
increases vulnerability, for example, it makes storms, floods and droughts worse;
and it is caused by many activities in the global economy and increasingly also in
Vietnam. This calls for specific actions by sectors and localities, to reduce risks and
vulnerabilities and to start investing in the development of a low-carbon economy
now. Ministry of Natural Resources and Environment (MONRE) will coordinate
and facilitate sectors and provinces in formulating and implementing their own
action plans on climate change. The key programs/projects at the national level
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will be defined in the National Target Program to Respond to Climate Change
(NTP-RCC) document and supporting implementation decisions. However, there
is a need for high level leadership, an appropriate institutional setup, and a
coordination mechanism for both policy-making and implementation because the
issues go well beyond MONRE’s mandate.

5.1.3. Need for increasing awareness

The implications of climate change for Vietnam are not well understood and there
is a lack of awareness within the Government and the general public—outside
a small scientific community and a limited number of agencies. However, both
internationally and in Vietnam there are practical experiences with effective ap-
proaches to response to climate change—in particular, community-level strategies
and interventions to cope with climate change effects including extreme weather
events. Nevertheless, especially the national experiences and successes have not
been well documented and learned. A thorough review and publication of these
practices will help better raise awareness and advocate and shape policy devel-
opment and planning to ensure integrated policy and people-centered approaches
that build on poor people’s priorities and capabilities, and that respond to their
needs, in terms of risk reduction and also their energy security.

5.1.4. Weak scientific capacity

According to Government Resolution No. 60/2007/NQ-CP of 3 December 2007
and Decision No. 158/QD-TTg dated 2 December 2008, the NTP on Dealing
with Climate Change has been implemented. This has the potential to become
a sound policy framework to encourage sector ministries, provinces, and others
to respond to the challenges of climate change. To develop a comprehensive and
feasible NTP and action plans requires vulnerability and impact assessments and
thorough analysis of sources of Green House Gas (GHG) emissions, now and into
the future. Climate change is an environmental, social, and economic challenge.
MONRE expertise is limited to hydrometeorology and environment, and its man-
date and capacity is to provide reliable and timely weather and hydrometeoro-
logical information to other stakeholders. MONRE lacks substantive knowledge
and experience on the social and economics fronts while climate change requires
an integrated approach. Therefore, MONRE must work with other ministries
and institutions to: (i) undertake vulnerability and impact assessments, identify
evidence-based adaptation measures, and develop options for adaptation; and
(i) develop policies and mechanisms for low-carbon investments and controlling
GHG emissions. ~
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5.2. Challenges
According to Le,* the challenges for adaptation in Vietnam are as follows:

o Policies on climate change are more commitment than implementation, more
qualitative than quantitative;

o Measures on climate change focuses mainly on short-term response to disasters
and weather extremes rather than risk prevention, reduction, and adaptation;

o Weak mainstreaming climate change policies into national, sector, and regional
development strategies;

e Lack of concern among local policy-makers, stakeholders, and people for climate
change;

o Lack of awareness, knowledge, and assessment techniques relating to potential
climate change impacts and related extreme events;

e Social and economic impacts of climate change and adaptation options have not
been studied adequately;

e No cost assessments for climate change impacts;

o No cost/benefit analysis available for decisions on coastal protection/dyke
strengthening;

e Limited financial means and human capacities for risk reduction and adaptation
efforts.

6. Conclusions

With the complexity of its climate, topography, and long coastline, Vietnam is par-
ticularly vulnerable to natural disasters. Climate change will exacerbate vulnera-
bility, particularly in coastal regions and influence most economic sectors, regions,
and communities in Vietnam. It will be important to discover the current status of
climate change and define current challenges for climate change adaptation.

Water resources and agriculture are influenced by climate change. Therefore,
adaptation strategies for these sectors are important at all levels of the country.
The key policy for climate change adaptation in water resources is utilizing water
resources scientifically, properly, and cost-effectively. In terms of agriculture, the
key policies for climate change adaptation are to develop diverse, sustainable, and
good agricultural practices, and effective application of scientific achievements.

There are a number of barriers to implementing climate change adaptation in
Vietnam. These include (a) uncertainty in the climate change scenarios; (b) weak
planning, institutional setup and coordination for responding to challenges of
climate change; (c) limited awareness and poor data to support planning and im-
plementation; and (d) weak capacity to undertake climate change impact analysis
and identification of cost-effective adaptation measures.

Overcoming the above barriers requires a multipronged approach that consists
of (a) reducing the uncertainty in climate projections; (b) better planning and
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institutional setup; (c) raising the awareness among diverse stakeholders; and
(d) improving the scientific and technical capacity building among the researchers
and technicians involved in climate projections and those involved in managing
agriculture and water resources.
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