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This project aims to build the regional and local capacity 
by reinforcing risk-informed decision making for action 
and realigning domestic DRR and resilience strategies 
for societal transformation in the cities. It revitalizes 
health-emergency disaster-risk-management (Health-
EDRM) to prevent future pandemic risk in an extreme 
climate. Open science, citizen science, and ICT-based 
innovative solution are the highlight. It strengthens 
multi-sectoral coordination, communication and 
information-sharing ranging from preparedness, 
response and inclusive-recovery plan to emerging 
technologies and humanitarian coordination. A 
transdisciplinary approach coupled with sociotechnical-
based system enabled by collaborative foresight and 
disaster informatics upscale our impact to a larger 
digital society of APEC member economies. 
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1. Needs and demands for disaster 
risk reduction (DRR) agenda at 

national and local level
2. Challenges and priorities for DRR 

investment & decision-making for 
climate resilience

3. Emerging hazards, systemic risk        
& compounding disaster:            

Opportunity and Ways Forward
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DPPC-MJIIT I 2015-2020-2030
Vision  2030

A leading disaster risk reduction and management (DRRM) institute in 
multi-hazards and climate change to strengthen community resilience

“fostering inclusivity, empowering local champion, promoting science & 
technology, and strengthening societal resilience”  

DISASTER PREPAREDNESS AND PREVENTION CENTER (DPPC), MALAYSIA-JAPAN INTERNATIONAL INSTITUTE OF TECHNOLOGY 

Advancing science and technology for disaster risk reduction and resilience

Disaster Intelligence  - Community Resilience – Risk Reduction

https://mjiit.utm.my/dppc/



International Dialogue & Forum: 
Sustainable Resilience - Learning from the past and striving for future DRR Agenda 2030 and beyond

https://mjiit.utm.my/dppc/2024/20th-commemoration-tsunami-aceh/ & https://www.youtube.com/watch?v=j3tEnbiCEgQ



School Preparedness and Disaster Education - Community-based Sustainable Resilience (CBSR) –  ASEAN Resilience Living Lab – Podcast: Book Review - 
Sharing Session by DRR Local Champions - 20 Years Tsunami Exhibition & Forum @ The Aceh Tsunami Museum – Book Publication

20-year Commemoration Week - Aceh Tsunami I December 2024 @ https://mjiit.utm.my/dppc/2024/20th-commemoration-tsunami-aceh/ & https://www.youtube.com/watch?v=j3tEnbiCEgQ



REFLECTION & COMMITMENTS 

CIVIL ENGINEERING CONFERENCE IN THE ASIAN REGION 2025 (CECAR10) 23 October 2025 @ Jeju, South Korea

ASEAN (2024)



https://asean.org/asean-leaders-declaration-on-sustainable-resilience/

Disaster Intelligence  - Community Resilience – Risk Reduction

SUSTAINABLE RESILIENCE
Rejuvenating vulnerable cities 

and communities
ASEAN-ADInet recorded a total of 1,899 disaster events in the 10 ASEAN Member States from 
July 2012 to May 2020. These disasters affected more than 147 million people, displacing 
more than 18 million, resulting in almost 84,000 casualties (dead, injured, and missing), and 
amounting to at least USD 17 billion in damages. 
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RESILIENCE 2030
DRR @ MALAYSIA

RISK TO 
RESILIENCE

Disaster Intelligence  - Community Resilience – Risk Reduction

khamarrul.kl@utm.my



Technology Enhanced Stakeholder Collaboration for Supporting 
Risk-Sensitive Urban Development (TRANSCEND) 2019-2022 COMPOUND DISASTER, SYSTEMIC RISK

Multi-Challenges, local urgency issues and high demands of 
extreme weather events & climate-induced disaster

TRANSDISCIPLINARY APPROACH (TDA) 
FOR STRENGTHENING DISASTER RESILIENCE khamarrul.kl@utm.my
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13.4  % ( 4 4 ,4 35  km 2)

To t a l Flo o d in g  a re a s  in  Ma la y s ia

32 % ( 10 .4  m illio n p e o p le )

Po p u la t io n  v u ln e ra b le  t o  flo o d s

RM 18 .1 b illio n
An n u a l a v e ra g e  d a m a g e

Source: Department of Irrigation and Drainage (DID) Updating of 
Conditions of Flooding and Flood Damage Assessment in Malaysia 2023
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Seminar Pengurangan Risiko Bencana Kepada Pegawai Sekretariat Pengurusan Bencana Angkatan Pertahanan Awam Malaysia

ISSUES/ CHALLENGES I COST-EFFECTIVE SOLUTIONS & SERVICES 
NEEDS & DEMANDS COLLECTIVE & SHARED RESPONSIBILITY

CECAR10 CIVIL ENGINEERING CONFERENCE IN THE ASIAN REGION 2025
23 October 2025 @ Jeju, South Korea
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TDA (transdisciplinary approach) to accelerate local DRR agenda – by working together with 
various stakeholders (public, private, academia, civil society, media & parliamentary) to go 

beyond disciplinary and sectoral limit, in making holistic solutions & building societal resilience 
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https://pure.iiasa.ac.at/id/eprint/17848/
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Seminar Pengurangan Risiko Bencana Kepada Pegawai Sekretariat Pengurusan Bencana Angkatan Pertahanan Awam Malaysia
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Malaysia has one of the world’s highest levels of exposure to flood-related 
disasters, ranking 12th in the world in terms of the frequency of events but 

78th in terms of the average annual damages - World Bank (2024)

“1-in-20-year flood can cost Malaysia up to 4.1 percent of GDP in 
2030, in the absence of adaptation efforts"– World Bank, 2024
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GEOHAZARD
UTM DRR 2030

Advancing disaster risk reduction for societal resilience 

Climate change, extreme weather events
>> New, emerging hazards, systemic risk

URBAN DISASTER
DE-RISK 
INVESTMENT

High degree of 
disaster damages 
& economic losses



Emerging Hazard, Systemic Risk 
and Compound Disaster

Exploring local practices, benchmarking and unique recipe for 
new and improved solutions towards mainstreaming 

disaster risk reduction and resilience

Selangor: Langat River Pahang: Bentong, Karak, Mentakab, Temerloh, Negeri Sembilan: Jelebu

Typhoon-induced, Dam-related, Sediment-related disaster

khamarrul.kl@utm.my

Landslide, debris flow, riverine floods, coastal disaster
18-20 December 2021 
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EMERGING 
HAZARD 
(BAHAYA BARU 
MUNCUL)
&
SYSTEMIC 
RISK 
(RISIKO SISTEMIK) 
& 
COMPOUNDING 
DISASTER 
(BENCANA 
BERGANDA)
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NATIONAL GUIDELINE
Development Planning for 
Disaster Resilient Cities, 2019

Making our Cities more Resilient I Promoting risk-informed urban development in a changing climate

Technology Enhanced Stakeholder Collaboration for 
Supporting Risk-Sensitive Urban Development (TRANSCEND)

Disaster Intelligence  - Community Resilience – Risk Reduction
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GEOHAZARD
UTM DRR 2030

Multi-Scale Disaster Risk and Resilience Model: Anticipatory Action for Local Climate Crisis I MJL-JICA MJIIT

To address emerging hazards, systemic risks and climate resilience, this 
study aims to promote a transdisciplinary approach for building 

societal resilience and de-risk strategy towards preventing future 
climate-induced disaster losses in Malaysia

MULTI-SCALE DISASTER RISK AND RESILIENCE MODEL: 
ANTICIPATORY ACTION FOR LOCAL CLIMATE CRISIS
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Extreme weather event & climate-induced disaster risk @ large hydro dam 
Power Generation & Critical Infrastructure Disruption I Business Continuity 

Massive evacuation I Impact-based Early warning system I Complex decision-making
Systemic risk & emerging disaster I Local DRR Resilience Strategy

Photo by BERNAMA, 27 February 2022

40% of large dams are at high risk
12% are aging dams (> 50 years)
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GEOHAZARD
UTM DRR 2030

Disaster Intelligence  - Community Resilience – Risk Reduction

4 people stranded, disrupted operations, possible dam-break
No communication, no road access, no bridge, no resources
Complicated due major disaster at a district level 



This study aims to use the knowledge of multi-discipline; geoscience and disaster 
risk management to develop a comprehensive and integrated framework of risk 
communication using people-centric early warning system (EWS). 

This framework can be beneficial to other Geoparks in Malaysia 
as an effective guideline, implemented policy into action at the local level

M
ET

HO
DO

LO
GY

CASE STUDY

LITERATURE REVIEW

FOCUS GROUP DISCUSSION 
(FGD) & STAKEHOLDER 

ENGAGEMENT

QUESTIONNAIRE

Risk Communication Framework

OBJECTIVES: 
1. To assess risk and analyze 

geological mapping on debris flow 
and its impact.

2. To produce national integrated risk 
communication framework on 
people-centric and end-to-end 
debris flow early warning system 
(EWS) for disaster risk 
management and community 
resilience. 

3. To strategize Disaster Risk 
Reduction (DRR) local action plan 
and to produce the Geopark 
Resilience Model.

Study Area: Debris Flow at Jerai Geopark on 18 August 2021 

In Malaysia, it is recorded from 1995 that 
geological disaster debris flow occurred 
more than 25 times with 442 casualties.

Source: Geological disaster debris flood study 
report, 2022

Economic losses: RM75 Million
Affected Settlement: 1,732
Affected business premises: 124
Affected chalets: 14

RISK COMMUNICATION FRAMEWORK ON DEBRIS FLOW 
FOR DISASTER RISK MANAGEMENT AND COMMUNITY RESILIENCE AT JERAI GEOPARK

Liyana Hayatun Syamila Binti Ramlee, Disaster Preparedness and Prevention Center (DPPC) Malaysia-Japan International Institute of Technology (MJIIT) UTM 



Study Background: 

RISK COMMUNICATION FRAMEWORK ON DEBRIS FLOW 
FOR DISASTER RISK MANAGEMENT AND COMMUNITY RESILIENCE AT JERAI GEOPARK

Capacity Building  for Community Resilience: 

Resilience 
Living Lab

Community-
based Disaster 

Risk 
Management 

(CBDRM)

Community-
led Disaster 

Risk Reduction 
(CLDRR)

EWS For All
People-centric & 
end-to-end Debris 
Flow Early Warning 
System (EWS)
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Advancing Disaster Risk Reduction (DRR) Action for Societal Resilience GEOHAZARD
UTM DRR 2030

khamarrul.kl@utm.my

RESILIENCE MALAYSIA 2025-2030

New, emerging hazards, 
systemic risk & compounding disaster

2025-2027-2030

Risk Mapping
Risk Assessment
Risk Governance
Risk Communication
Risk Investment
Risk Reduction
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Mainstreaming disaster 
risk reduction (DRR) 
action into development 
planning and control

Investing into risk-sensitive 
urban and regional 
development strategies for 
societal resilience

NEW, UNIQUE STRATEGY: MULTI-SCALE DISASTER RISK REDUCTION (DRR) AGENDA & ACTION

Town and Country Planning Act 1976 (Act 172)

CECAR10 CIVIL ENGINEERING CONFERENCE IN THE ASIAN REGION 2025
23 October 2025 @ Jeju, South Korea



https://www.irdrinternational.org/knowledge_pool/publications/131

A set of approaches for developing science-based DRR products and processes, 
highlighting good practices that integrate science and diverse forms of 
knowledge into actions at local and national levels.

khamarrul.kl@utm.my
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This brief is intended to guide sub-
national and local authorities, as well 
as research and academic institutions. 

The policy recommendations 
acknowledge the need for the 
proposed local and regional actions to 
work within a corrective and 
prospective overall national policy 
framework for DRR management.

RISK-INFORMED 
DEVELOPMENT 

@ ASEAN

Disaster Intelligence  - Community Resilience – Risk Reduction
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CONCLUSION
1. Investing new knowledge, 

technology, and solutions based on 
Transdisciplinary Approach (TDA)

2. Addressing the creation of new risk 
and its impact at a basin scale

3. Understanding systemic risk, 
compounding and cascading 
hazards in the urban setting

Disaster Intelligence  - Community Resilience – Risk Reduction

khamarrul.kl@utm.my
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Tel: +6019-3649495 Email: khamarrul.kl@utm.my; Web: https://mjiit.utm.my/dppc/

1 Senior Research Fellow, Disaster Preparedness and Prevention Center (DPPC), 
Malaysia-Japan International Institute of Technology (MJIIT), Universiti Teknologi Malaysia (UTM) 

2 Scientific Committee, Integrated Research on Disaster Risk (IRDR), International Science Council (ISC) 
3 Former Science and Technology Expert Panel for Disaster Risk Reduction (STEP for DRR) 

National Disaster Management Agency (NADMA), Prime Minister’s Department Malaysia  
4 Former Co-Chair, Working Group on Climate Change & Disaster Risk Reduction, 

   Global Young Academy, Germany @ https://globalyoungacademy.net 
5 Technical Committee, Asian Civil Engineering Coordinating Council (ACECC) Japan, 
TC21: Transdisciplinary Approach for Building Societal Resilience to Disasters, Japan

6 Member of ASEAN Science Diplomats, the Philippines
7 Executive Council Member of MERCY Malaysia

Dr. Khamarrul Azahari Razak, PhD
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