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Outline
Southeast Asia: Exposure, vulnerability and 
knowledge gaps in enabling adaptation
CORDEX-SEA: A step towards enabling 
adaptation
Future research priorities
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Southeast Asia • Home to > 0.65 billion people & growing
• High exposure and vulnerability to climate 

extremes: floods, droughts, typhoons, SLR
• Various key sectors could be severely 

impacted
• Need to adapt and minimize impacts; need 

robust policy for adaptation, increase 
climate resilience and implement NAP

• Large knowledge gaps on how climate 
change impacting critical sectors (IPCC 
AR5 WGII, 2014)

• Inter-country variations in knowledge 
availability and capability in generating 
climate change information
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Climate related disaster 1980-2011
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Dagli & Ferrarini 2019 (The Growth Impact of Disasters in Developing Asia, ADB Economic Working Paper Series)
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Dagli & Ferrarini 2019 (The Growth Impact of Disasters in Developing Asia, ADB Economic Working Paper Series)
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MALAYSIA: 
Natural disasters 1963-
2018, 75% Flood events
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The amount of information supporting conclusion regarding  observed and projected 
impacts (Table24.2 IPCC AR5 WGII)
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National Adaptation Plan

https://www.calgary.ca/UEP/ESM
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IPCC AR5 SYR 2014 
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• Climate information (past, 
present and future) is at 
local scales is vital in risk 
assessment of climate 
impacts

• Future climate 
information must be 
based on robust 
projections (multi-models, 
multi-scenarios, high-
resolutions) to become 
the basis for NAP

Risk of Impacts as functions of Climate Hazards, Exposure and 
Vulnerability
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Modelling Future Climate Using Global Climate Model (GCM)

Resolution 100 - 300 km

CMIP5

CMIP6

(Eyring et al. 2016)
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Regional Climate Downscaling (RCD)

Landmasses in GCM and RCM

GCM vs. RCM
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Tangang et al. (2021)
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• Model ensemble
combination of 
several models

• Confidence & Robustness
More models can give

more confidence to model 
output & robustness in 

the   projection

• Model spread

RCM outputs

NEAR FUTURE MID FUTURE FAR FUTURE

←----------------------- PROJECTIONS ----------------------------→

WORST CASE

BEST CASE

High-resolution, multi-model and multi-scenario climate downscaling can be very expensive and time 
consuming to implement!!
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(Adapted from Kirtman et al. 2013)



WEATHER AND CLIMATE EXTREMES IMPACTS UNDER GLOBAL WARMING 1.5OC AND 2.0OC TO MALAYSIA 

Coordinated Regional Climate 
Downscaling Experiment (CORDEX)
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Initial Workshop convened by Fredolin 
Tangang and hosted by VNU Hanoi 

University of Science, Vietnam, 2-3 Aug 
2012

Led to the formation of the Southeast Asia Regional Climate Downscaling 
(SEACLID) (a Project funded by APN), which later streamlined into CORDEX and 

became the 14th domain of CORDEX and now better known as CORDEX Southeast 
Asia or CORDEX-SEA.

With involvement of scientists from 
various institutions
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14th Domain of CORDEX
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Tangang et al. (2020, Clim Dyn)

SEACLID/CORDEX SEA MODELS: 11 GCMs and 7 RCMs 
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Tangang et al. (2018)

Projected Mean Temperature Increases over Southeast Asia
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Projected Changes in Seasonal Mean Rainfall
DJF JJA
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Tangang et al. (2020, Clim Dyn)

Gradual and long-term changes of annual 
mean rainfall under RCP4.5 and 8.5
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Projected Changes of Annual Extreme Indices by the 
end of the 21st century RCP4.5 RCP8.5

Supari, Tangang et al. (2020, Env Res)
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2oC (2032 – 2061) 4oC (2070 – 2100)

Projected Changes in Seasonal Consecutive Dry Days (CDD) for 
Worst Case Scenario (RCP8.5) under Global Warming 2oC and 4oC

(JJA)

(SON)

Supari, Tangang et al. (2020, Env Res)

• Drying tendency for Maritime 
Continent, especially Indonesian 
region for months of June to 
November

• This is equivalent to the amplitude 
of drying experienced during El 
Nino in current climate

• This implies in future warmer 
periods, drier condition 
(comparable to those associated 
with El Nino) is projected to be 
occurring annually 
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CORDEX 
Southeast Asia

• Downscaling CMIP6 GCMs with more 
ensemble members and reduce 
uncertainties

• Further model tuning through 
physical processes parameterisation

• Ultra-high resolution < 5km

• Convective permitting modelling

• Regional Atmosphere – Ocean 
Coupled Model 

Research Priorities in regional modelling & 
CORDEX SEA Future Plan
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CORDEX – MAIRS-FE 
Joint Programme

Climate 
Change
Vulnerability, 
Impact and 
Adaptation 
(VIA) 
Communities

Global 
Climate 
Modelling,

Regional 
Climate 
Modelling
Communities

Robust Policy & Actions Towards Climate Resilience, Enabling Adaptations and 
Minimizing Impacts of Climate Change
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Sectors likely to be impacted by Climate Change
Agriculture, food security
Health
Air Quality, Forest Fires, Haze
Water resources
Environment
Forestry
Marine ecosystem
Socio-economic impacts
People Livelihoods
Marginalised communities
Mega cities

• Countries need to narrow knowledge 
gaps in some of these critical sectors 
& carry out assessments of risk and 
impacts of future climate change

• CORDEX SEA data can be used for 
assessments in these sectors

• Robust assessments can lead to 
robust policy and enabling NAP
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Impacts on 
Critical Sectors 

& Livelihood

Public Health

Socio-economic 
& Livelihood

Challenges & 
solving it with 
robust sciences

CMIP5, CMIP6

Evidence on Changes of 
Weather and Climate 
Extremes

Understanding 
on Drivers of 

Changes

Evidence on 
Emerging Risk 

of Weather and 
Climate 

Extremes

Climate Projection 
Data Portal 

IR-Early Warning 
System

Emerging Risk on 
Water balance and 

Stresses

Evidence - based 
inputs for Climate Change 

Policy 

Socio-Economic 
Impacts of Weather & 

Climate Extremes 

Emerging Risk on 
Health and Air Quality

LRGS Programme (led by Prof. Fredolin Tangang) in Assessing Impacts of Climate Extremes on Water Balance, Health 
and Socio-Economics under GW 1.5 and 2.0oC

Water Balance
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http://www.rucore.ru.ac.th/SARCCIS
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The Southeast Asia Regional Climate Change Information 
System (SARCCIS), CORDEX-SEA Data Portal
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SARCCIS is jointly managed 
and operated by

http://www.rucore.ru.ac.th/SARCCIS

• Accessed by 
Scientists for studies 
in assessing impact 
of climate change in 
Southeast Asia

• Used by countries for 
National 
Assessment: 
Philippines, 
Indonesia, Vietnam 
(more in future)

• Currently used by 
IPCC for Regional 
Atlas in Sixth 
Assessment Report

Launched in May 7, 2018 jointly by the President 
of Ramkhamhaeng University, Bangkok, Thailand 

and UKM Deputy Vice Chancellor at UKM, 
Malaysia 
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