
1

Climate-Related Disaster Risk Reduction
in South-East Asia

National Climate Change 
Ad t ti S i

Pak Sum LOW 
UKM-YSD Chair in Climate Change

Universiti Kebangsaan Malaysia; and
Adjunct Professor, Bond University, Australia 

E-mails: plow@bond.edu.au

Adaptation Symposium 
16-17 November  2011

Putrajaya, Malaysia

Climate-Related Hazards in SE Asia

• In SE Asia, climate-

related hazards are 

many.  

Th b d t t l li t• They can be due to natural climate 
variability (e.g., ENSO, monsoon) 
and/or human-induced climate change 

• Hazards may or may not turn into 
disasters depending on impacts on 
human environment and ecosystems

Sea-Level Rise (SLR) due to expansion of the 
warmer ocean, and melting of glaciers

The global average SLR for the 20th 
century was about 0.17 [0.12-0.22] m.  

Future changes just from these 
processes could be up to 0.5 m  by 2100, 
and up to 1 m within about 2-3 centuries, 
depending on the concentration of GHGs

(IPCC, 2007).

Recent study indicates that 
glaciers in Greenland and 
the West Antarctic are 
sliding into the ocean 
significantly faster than 
was previously predicted, 
and these could result in 
SLR of over 1.5 m by 2100. 

Maldives

Nam Dinh, Viet Nam, 
14 August 2003

El Niño-induced drought in Southeast Asia 
Seasonal Percent of Normal Rainfall –

1 October 2004 to 20 March 2005 

Low level of Mekong raises 
concerns over water management

Mar 15, 2010, 14:53 GMT 

• Bangkok - The 4,800-km-long 
Mekong River, South-East Asia's 
longest waterway, is at its lowest 
level in 50 years.

• Signs that the Mekong had sunk 
to unusually low levels began toto unusually low levels began to 
emerge last month when travel
had to be halted on sections of 
the river and Vientiane, the capital 
of Laos, reported water shortages. 

• Rain levels in the region have 
been unseasonally low, causing a 
region-wide drought this year that 
is affecting southern China and 
most of South-East Asia
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Drought in Myanmar, May 2010
Inle Lake Inle Lake

Asia's Most Devastating 
Droughts Reconstructed
Science Daily (Apr. 22, 2010) 

• A new study of tree rings published in Science in April 
2010 provides the most detailed record yet of at least four 
epic droughts that have shaken Asia over the last thousand 
years, from one that may have helped bring down China's y , y p g
Ming Dynasty in 1644, to another that caused tens of 
millions of people to starve to death in the late 1870s. 

• There was evidence of a mega-drought in the wider region 
around Angkor from the 1340s to the 1360s, followed by a 
more severe but shorter drought from the 1400s to 1420s. 
The droughts were interspersed with severe flooding, and 
the ancient Khmer kingdom collapsed shortly after. 

http://www.sciencedaily.com/releases/2010/04/100422153929.htm

Top 10 most important Drought disasters for the period 1900 to 2010
sorted by numbers of killed at the country level:

Country Date No Killed

China P Rep, Drought 1928 3,000,000 
Bangladesh, Drought 1943 1,900,000 

India, Drought 1942 1,500,000 
India, Drought 1965 1,500,000, ,
India, Drought 1900 1,250,000 

Soviet Union, Drought 1921 1,200,000 
China P Rep, Drought 1920 500,000 

Ethiopia, Drought May-1983 300,000 

Sudan, Drought Apr-1983 150,000 

Ethiopia, Drought Dec-1973 100,000

Source: "EM-DAT: The OFDA/CRED International Disaster Database 
www.em-dat.net - Université Catholique de Louvain - Brussels - Belgium"

Top 10 most important Flood disasters for the period 1900 to 2010
sorted by numbers of killed at the country level:

Country Date No Killed
China P Rep, General flood Jul-1931 3,700,000 

China P Rep, -- Jul-1959 2,000,000 

China P Rep, General flood Jul-1939 500,000 

China P Rep, -- 1935 142,000 

China P Rep, General flood 1911 100,000 

China P Rep, -- Jul-1949 57,000 

Guatemala, -- Oct-1949 40,000 

China P Rep, -- Aug-1954 30,000 

Venezuela, Flash flood 15-Dec-1999 30,000 

Bangladesh, -- Jul-1974 28,700
Source: "EM-DAT: The OFDA/CRED International Disaster Database 

www.em-dat.net - Université Catholique de Louvain - Brussels - Belgium"

ENSO

• Model simulations show wide disagreements in projected 
changes in the amplitude of future El Niño events. 

• ENSO influences the monsoon variability in South East 
Asia, a relationship which is also poorly understood, , p p y ,
contributing to uncertainty in climate projections for this 
region.

(Source: UNDP/Oxford University Climate Change Country Profiles, 2008)

• In El Niño years, the southern part of East Asia (southern 
China, Philippines, Vietnam, etc.) is less likely to be 
affected by intense typhoons but the reverse happens in 
La Niña years (Johnny C. L. Chan). 

La Niña has brought heavy rainfalls in our region 

Sea surface temperature in the equatorial Pacific 
Ocean (above). Current La Niña is expected to strengthen 
and continue through the Northern Hemisphere winter 2011-12.
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July – November 2011 Flood 
in Thailand• Monsoon rains

+ Tropical Cyclone Nock-ten 

(kingfisher in Lao) that 

made three landfalls and hit     

the Philippines China Vietnam Laosthe Philippines, China, Vietnam, Laos

and Thailand  

+ La Niña (since mid-2010)
• Unsustainable development in 

the past, including deforestation

Upstreams and filling up of the country’s 

once vast wetlands? 

• Poor water management?

Flood in 
Thailand, July-
November 2011

Adaptation: plastic bottles 
boat, Thailand, July 2011

www.edu.buu.ac.th/vesd/

Adaptation: Flood in Thailand, November 2011

http://www.thairath.co.th/content/life/214852  : 14-Nov-2011

An index of six observed variables (such as pressure, air and sea-
surface temperatures, zonal and meridional winds, cloudiness) over 
the tropical Pacific is used to monitor the coupled ocean-atmosphere 
phenomenon known as the El Niño-Southern Oscillation (ENSO). "El 
Niño" warm phase (red spike areas) and the “La Niña" cold phase 
(blue spike areas) of the ENSO phenomenon are indicated. [From the 
NOAA Climate Diagnostics Center] 
(http://www.cdc.noaa.gov/people/klaus.wolter/MEI/)

El Niño

The frequency, persistence and magnitude of El-Niño events have 
increased in the last 30 years, and this trend is projected to continue.  
How would this affect the regional and subregional climate and 
associated haze pollution?

La Niña
(Source: 
Sovann, 20
06)
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Projected increase in 
frequency, magnitude 
and intensity of extreme 
events globally, though 
there may be regional 
variations and in some 
cases, there are still 
uncertainties in terms of 
frequencyfrequency 

Malaysia is quite lucky, as 
it is not so much affected 
by tropical cyclones like 
the 
Philippines, Vietnam, Myan
mar and China.

Tropical Cyclones  
• are likely to become more 

intense on the whole under a 
warmer climate as a result 
of higher sea surface 
temperatures (but great 
uncertainty in changes in 
f d h t

Kammuri 3-8 August 2008

frequency, and changes to 
storm tracks 

• The uncertainty in potential 
changes in tropical cyclones 
also contributes to 
uncertainties in future wet 
season rainfall 

(Source: UNDP/Oxford University Climate Change 
Country Profiles, 2008)
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Typhoon Ketsana hit the Philippines, Vietnam, Cambodia 
and Lao PDR in late September/early October 2009

“Super” typhoon Ketsana hit the 
Philippines, Vietnam, Cambodia and 
Lao PDR in late September/early 
October 2009
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Manila areas, the Philippines, 2-3 October 2009
Number of death reported on 3 October: at least 293;

with more than 3.1 million people affected

Central Vietnam, 30 September 2009 
(Damage across 14 provinces has  risen to US$785 million, killed 163 
people and left 17 missing when it struck on 29 September 29,  with an 

estimated 3 million people affected)

Quang Nam

Danang     

Hoi An

Hoi An

Kampong Thom Province, Cambodia,  30 September 2009
Number of death reported on 3 October: at least 17

Ketsana hit Lao PDR
Savannakhet, Saravan, Attapeu, and Xekong provinces (the latter two were 

the worst affected, with at least 24 death, thousands of people homeless 
people, and 854 billion kip in damages.

A week  after Typhoon Ketsana, 
Typhoon Parma hit the Philippines on 3 
October (Death toll has increased to 299 
as of 9 October, with most victims from 
central and northern Luzon being killed 
due to landslides and floods. A total of 
20,263 houses were damaged with 1,794 
totally and 18,469 partially damaged; and 
about 170 000 people displaced)about 170,000 people displaced)

Date: 27 NOV-9 DEC 1993, Typhoon  #35 that hit the 
Philippines, Viet Nam, Cambodia and Laos
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Date: 17-24 NOV 1993, Typhoon  #34 that hit the 
Philippines, Viet Nam, Cambodia and Laos

Date: 2-9 SEP 1973, Typhoon  #15 that hit 
China and Thailand

Date: 15-29 OCT 1992, Typhoon  #26 that hit the 
Philippines, Viet Nam, Cambodia, Laos and Thailand

Date: 7-17 AUG 1987, Super Typhoon  #9 that hit 
the Philippines, Viet Nam, Laos and Thailand

Date: 18-27 OCT 1995; Typhoon  #27 hit the 
Philippines, Viet Nam, Cambodia, Laos and Thailand

Date: 21-31 AUG 1995, Typhoon  #13 that 
reached Myanmar
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Date: 7-24 AUG 1987, Typhoon  #10 that reached 
Myanmar

Date: 24 JUL-8 AUG 1979, Super Typhoon  #9 
that reached Bangaldesh

Date: 14-26 NOV 2004, Typhoon MUIFA 
just missed Malaysia Peninsular

Date: 12-29 OCT 1992, Typhoon  #24 that came 
close to Malaysia

Date: 16 AUG-6 SEP 1986, Typhoon  #13 that 
showed the complex tracks

Track of Cyclone Nargis

Source: Tun Lwin 
(2011)
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Cyclone Nargis hit Myanmar, May 2008
(1.6 - 2.5 million people severely affected, 

140, 000 people dead or remain missing) (12 Sept 2008) Cyclones in Myanmar 

Source: Tun Lwin (2011)

Source: Tun Lwin (2011)

Higher monsoon rainfall intensity, resulting in increased runoff 
which, in turn, dramatically impacting on agriculture by 
increasing   soil degradation and land erosion and resulting in 
increased flash floods.

Temporal and Spatial Changes in 
Precipitation Patterns 

• Climate change is affecting the 

temporal and spatial precipitation 

patterns, which have significant 

implications for water resources

• Study linked air pollution  in 

Europe to famine in Africa 

(i.e., sulfate aerosols were 

able to alter the physics of 

cloud formation miles away through a

“teleconnection” process, which could

reduce rainfall in Africa by as much as 
50%)

• Atmospheric Brown 
Clouds consist of 
particles (black carbon, 
sulphates, organics, 
dust, etc.) which absorb 
and scatter sunlight 
(“ l b l di i ” t th(“global dimming” at the 
surface)

• INDOEX involved a 
team of 200 scientists 
from a number of 
countries

• See Ramanathan et al. (2005) 
in Proceedings of National 
Academy of Sciences, March 
2005.

Atmospheric Brown Clouds (ABCs)
• The regional effects of ABCs:

– Slowing down of the monsoon circulation  

and reduction in monsoon rainfall in the

tropics

– Increase strength and frequency of winter 

and spring time temperature inversion. 

– Enhancing the greenhouse warming g g g

of the atmosphere thus contributing to glacier melting. 

• These impacts include: 

– Impacts on regional temperature, climate and marine and 
terrestrial ecosystems 

– Impacts on precipitation patterns and water budgets 

– Impacts on agriculture 

– Impacts on human health  

(Source: Ramanathan, V. et al., 2008)
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DRR and CCA
• What are the response measures to climate-

related hazards or disasters in SE Asia?

• In recent years, the linkage between Disaster 
Risk Reduction (DRR) and Climate Change 
Adaptation (CCA) have been increasingly 
recognized, though there is limited progress in 
cross-sectoral DRR planning and limited 
progress in integrating CCA in DRR and vice 
versa, as part of sustainable development 
planning.

• The vulnerability of each SE 
Asian country depends on its 

i ti lunique national 
circumstances

Vulnerability and Risk Assessment 

(social, economic, environmental & even 
human and political factors)

(natural or human-
induced)

Climatology, Duration of exposure
Probabilities, 
Forecasts

Population growth and shifts
Urbanization
Technology (EWS;
Water conservation
technologies)
Land use practices
Env. degradation
Water use trends
Govornment policies
Env. Awareness
Capacity (technical & institutional)
Poverty

Hyogo Framework for Action 2005-2015:
Building the resilience of nations and 

communities to disasters (HFA)
• Adopted by the World Conference on Disaster 

Reduction held from 18 to 22 January 2005 in Kobe, 
Hyogo, Japan 

• Priorities for action 
1. Ensure that disaster risk reduction is a national and a 

l l i it ith t i tit ti l b i flocal priority with a strong institutional basis for 
implementation 

2. Identify, assess and monitor disaster risks and 
enhance early warning 

3. Use knowledge, innovation and education to build a 
culture of safety and resilience at all levels 

4. Reduce the underlying risk factors 
5. Strengthen disaster preparedness for effective 

response at all levels

Priority Countries Progress
Priority 1: Ensure that DRR is a national 
and local priority with a strong 
institutional basis for implementation

Lao PDR Some progress, but without systematic policy and/or 
institutional commitment

Brunei and Myanmar Institutional commitment attained, but achievements are neither 
comprehensive nor substantial

Indonesia, Malaysia, 
Philippines, Thailand, Vietnam

Substantial achievement attained but with recognised 
limitations in capacities and resources

Priority 2: Identify, assess and monitor 
disaster risks and enhance early warning

Myanmar Some progress, but without systematic policy and/or 
institutional commitment

Brunei, Thailand and Vietnam Institutional commitment attained, but achievements are neither 
comprehensive nor substantial

Indonesia, Malaysia, Lao PDR 
and Philippines

Substantial achievement attained but with recognised 
limitations in capacities and resources

Priority 3: Use knowledge, innovation 
and education to build a culture of safety 
and

Brunei and Myanmar Some progress, but without systematic policy and/or 
institutional commitment

and
resilience at all levels Indonesia, Lao PDR, 

Philippines and Vietnam
Institutional commitment attained, but achievements are neither 
comprehensive nor substantial

Malaysia and Thailand Substantial achievement attained but with recognised 
limitations in capacities and resources

Priority 4: Reduce the underlying risk 
factors

Brunei and Myanmar Some progress, but without systematic policy and/or 
institutional commitment

Lao PDR, Philippines, Thailand 
and Vietnam

Institutional commitment attained, but achievements are neither 
comprehensive nor substantial

Indonesia and Malaysia Substantial achievement attained but with recognised 
limitations in capacities and resources

Priority 5: Strengthen disaster 
preparedness for effective response at 
all levels

Myanmar Some progress, but without systematic policy and/or 
institutional commitment

Brunei, Indonesia and Lao PDR Institutional commitment attained, but achievements are neither 
comprehensive nor substantial

Malaysia, Philippines, Thailand 
and Vietnam

Substantial achievement attained but with recognised 
limitations in capacities and resources

HFA Progress: Priority 1: Ensure that DRR is a 
national and local priority with a strong institutional 

basis for implementation
• Lao PDR: Some progress, but without 

systematic policy and/or institutional 
commitment

• Brunei and Myanmar: Institutional 
it t tt i d b t hi tcommitment attained, but achievements are 

neither comprehensive nor substantial

• Indonesia, Malaysia, Philippines, Thailand, 
Vietnam: Substantial achievement attained 
but with recognised limitations in capacities 
and resources

Source: WWW.UNISDR.ORG/ASIAPACIFIC
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HFA Progress: Priority 2: Identify, assess and 
monitor disaster risks and enhance early warning

• Myanmar: Some progress, but without 
systematic policy and/or institutional 
commitment

• Brunei, Thailand and Vietnam: Institutional 
it t tt i d b t hi tcommitment attained, but achievements are 

neither comprehensive nor substantial

• Indonesia, Malaysia, Lao PDR and 
Philippines: Substantial achievement attained 
but with recognised limitations in capacities 
and resources

HFA Progress: Priority 3: Use knowledge, innovation 
and education to build a culture of safety and

resilience at all levels
• Brunei and Myanmar: Some progress, but 

without systematic policy and/or institutional 
commitment

• Indonesia, Lao PDR, Philippines and 
Vi t I tit ti l it t tt i dVietnam: Institutional commitment attained, 
but achievements are neither comprehensive 
nor substantial

• Malaysia and Thailand: Substantial 
achievement attained but with recognised 
limitations in capacities and resources

HFA Progress: Priority 4: Reduce the underlying risk 
factors

• Brunei and Myanmar: Some progress, but 
without systematic policy and/or institutional 
commitment

• Lao PDR, Philippines, Thailand and Vietnam: 
I tit ti l it t tt i d b tInstitutional commitment attained, but 
achievements are neither comprehensive nor 
substantial

• Indonesia and Malaysia: Substantial 
achievement attained but with recognised 
limitations in capacities and resources

HFA Progress: Priority 5: Strengthen disaster 
preparedness for effective response at all levels

• Myanmar: Some progress, but without 
systematic policy and/or institutional 
commitment

• Brunei, Indonesia and Lao PDR: Institutional 
it t tt i d b t hi tcommitment attained, but achievements are 

neither comprehensive nor substantial

• Malaysia, Philippines, Thailand and Vietnam: 
Substantial achievement attained but with 
recognised limitations in capacities and 
resources

ASEAN
• ASEAN adopted the ASEAN Agreement on Disaster 

Management and Emergency Response (AADMER) 
in July 2005 with the aim of providing effective 
mechanisms to reduce in disaster losses. The 
AADMER incorporated key elements and strategies 
from the HFA.

• ASEAN also outlined a strategy for sub-regional 
cooperation and promotion of multi-stakeholder 
partnerships, known as the ASEAN Regional 
Programme on Disaster Management. The strategy 
also contained the regional strategy, priority areas and 
activities for DRR from 2004 to 2010 and is 
implemented by the ASEAN Committee on Disaster 
Management.

Information Sharing in ASEAN
• The Online Southeast Asia Disaster Inventory 

(launched in 2007 as part of the ASEAN Disaster 
Information Sharing and Communication Network). 

• Disasters preparedness and response capacities have 
also been strengthened at the sub-regional level, with 
the adoption of Standard Operating Procedures andthe adoption of Standard Operating Procedures and 
the establishment of a coordination centre. 

• Through the ASEAN Humanitarian Task Force, 
ASEAN has supported the incorporation of disaster 
risk reduction strategies into post recovery 
planning processes and extended significant support 
in the recovery and reconstruction phase following 
Cyclone Nargis.
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Information Dissemination at 
Country Level

• Myanmar and Thailand have noted 
continuing challenges in the 
dissemination of information,dissemination of information, 
particularly among local 
communities.

• The scientific literature in English 
will need to be translated into local 
languages

Country Efforts
• Indonesia, the Philippines and Vietnam: Watershed 

developments drought proofing programmes and crop 
diversification among others

• The Philippines: The National Economic Development 
Authority is developing training modules aiming to enhance 
capacity to develop, manage and administer climate change 

I f t Cli t Ch A d i i thprogrammes.  In fact, a Climate Change Academy is in the 
works to ensure sustainability. With the passage of the 
Climate Change Act of 2009, better integration between DRR 
and CCA institutions is also expected.

• The Philippines completed the Hazards Mapping and 
Assessment for Effective Community Based Disaster Risk 
Management (READY Project) in the current review period 
and has carried out hazard identification and risk assessments 
across several provinces of the country.

Country Efforts
Malaysia: National Policy on Climate Change

•National Green Technology Policy. 

•National Green Technology and Climate Change 
Council was established in 2010 (chaired by the Prime 
Minister). 

M l k D l ti Di t Ri k R d ti 2011•Melaka Declaration on Disaster Risk Reduction 2011.

•Outreach activities and awareness

•Myanmar launched the Myanmar Action Plan on 
Disaster Risk Reduction for 2009-2015, which aims at 
carrying out vulnerability and risk assessments and at 
producing a hazard and vulnerability atlas of Myanmar.

Country Efforts
Cambodia: National Committee 
for Disaster Management at 
Ministerial level, chaired by the 
Prime MinisterPrime Minister

Singapore: Singapore’s National 
Climate Change Strategy

Mapping Sea Level Rise Impacts: 
Vietnam

• Vietnam, with its high population densities in 
low-lying areas, is projected to be one of the 
worst hit by sea-level rise. To this end, a 
number of climate change models havenumber of climate change models have 
already been developed. Areas such as Ca 
Mau and Mekong Delta have mapped the 
projected impacts of sea level rise on major 
urban settlements, transport infrastructure as 
well as rural communities, including the 
extent and coverage of sea water intrusion.

Selected Initiatives in 2009-2011
• The Philippines: US$ 111 million (approx.) allocated 

to the National Disaster Risk Reduction and 
Management Fund.

• The Philippines: The Departments of Education and 
Health pledged to make 100,000 education and 
health facilities in the country safe from disasters ashealth facilities in the country safe from disasters as 
part of the ‘One Million Safe Schools and Hospitals 
Programme’.

• Thailand: A National Disaster Prevention and 
Mitigation Plan 2010-2014 and a Strategic National 
Plan for DRR 2010-2019 have been developed.
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Some Issues with 
“Downscaling” of GCMs 

• Simulating climate change at the 

regional  and national levels is 

essential for policy-making. 

• Future climate change impacts have

been projected based on the outputs 

of the General Circulation Models (GCMs)of the General Circulation Models (GCMs).    
• At the regional level, the “downscaling” of the GCMs has been 

applied for impacts, vulnerability and adaptation assessments using 
various climate change and socio-economic scenarios, especially 
those developed by the IPCC.  The Special Report on Emissions 
Scenarios (SRES) used by IPCC for the Fourth Assessment Report 
(2007) was released in 2000.  So SRES is already 11 years outdated!  
Yet a number of SE Asian countries, with the assistance of 
international consultants, are still using these SRES for their 
vulnerability and adaptation assessment in their national 
communications.  

Uncertainties in GCMs and RCMs
• The inherent uncertainties in both the global and 

regional models as well as the lack of data for model 
validation have made the projected climate change 
questionable for adaptation planning in specific 
developing countries.

• Thus, we must be cautious not to “plug in” theThus, we must be cautious not to plug in  the 
models and treated the projected climate scenarios 
as “real” without giving due consideration of the 
uncertainties and the models’ limitations, and use the 
outputs for adaptation planning.  

• Otherwise it could lead to maladaptation, which can 
be costly.

PRECIS
• For example, in Thailand’s Second National Communication 

submitted in March 2011, the following paragraphs are noted:

• “In the scenario with less GHG emissions (that is, a more 
environment-conscious global economic development), the 
extent of higher rainfall will be less, while the frequency of 
rainfalls and heavy rainfalls will remain the same. Similarly, 
changes in maximum and minimum temperatures will bechanges in maximum and minimum temperatures will be 
fewer and not every region will experience the same trends.”

• “When the same model was used to derive climate change in 
Krabi province, it was found that over the next three decades, 
the temperature in Krabi province will increase by 1 degree 
Celsius, the amount of rainfall will drop by 10%, the rainy 
season will be shorter, and rainfall intensity will be lower.”

• How real is the projection?

New Emission Scenarios
• Currently, the IPCC is facilitating and 

coordinating the development and 
assessment of new emission scenarios 
to be used for the Fifth Assessment 
R t d i 2013/2014Report due in 2013/2014. 

• The new scenarios are expected to 
reduce the uncertainties and improve 
the reliability of the vulnerability and 
adaptation analysis at the regional and 
local scales.

Need Greater Investment in Science
•Enhance science-policy interactions  between scientists 
and policy makers so that the best available scientific 
information and data specific to the country are used for 
DRR and CCA planning;

•Enhance scientists-communities interactions to ensure that 
communities are benefited from best available scientific 
i f i f h i i ( f il ) b d dinformation for their community (or even family)-based and 
ecosystem-based DRR and CCA activities;

•Enhance scientists-public interactions to raise public 
awareness;

•Avoid and prevent maladaptation;

•Establishment of Malaysian Panel on Climate Change 
(MPCC?) 

Thanks for your kind attention!


