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. D PPC-MJ I IT I 2015-2020-2030 Advancing science and technology for disaster risk reduction and resilience

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”
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20 YEARS
COMMEMORATION WEEK

2004 INDIAN OCEAN EARTHQUAKE AND
TSUNAMI IN BANDA ACEH, INDONESIA

SUSTAINABLE RESILIENCE AGENDA

25th-26th December 2024 | Time: 1.30pm - 4.00pm (UTC+7)
Venue : The Aceh Tsunami Museum, Banda Aceh, Indonesia

Kindly scan QR Code for more details
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International Dialogue & Forum:
Sustainable ReS|I|ence Learnmg from the past and strlvmg for future DRR Agenda 2030 and beyond
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https://mijiit.utm.my/dppc/2024/20th-commemoration-tsunami- aceh/ & https://www.youtube. com/watch?v—J3tEnb|CEgQ
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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 | December 2024 @ https://mijiit.utm. my/dppc/2024/20th commemoration-tsunami-aceh/ & https //www.youtube. com/w ?v=j3tEnbiCEgQ
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ASSOCIATION
OF SOUTHEAST
 ASIAN NATIONS

OPPORTUNITIES FOR ALL INDONESIA
2023 ©

A COMMUNITY OF ?~ ASEAN

ASEAN Leaders’ Declaration on Sustainable Resilience

Home } ASEAN Leaders' Declaration on Sustainable Resilience

Home ) Statements } ASEAN Leaders' Declaration on Sustainable Resilience

ASEAN Leaders’ Declaration on Sustainable Resilience

September 5, 2023
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ASEAN-ADInet recorded a total of 1,899 disaster events in the 10 ASEAN Member States from A ﬂ n at[ ng ,\IﬂLn jble
July 2012 to May 2020. These disasters affected more than 147 million people, displacing 3
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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COMPOUND DISASTER, SYSTEMIC RISK
Multi-Challenges, local urgency issues and high demands of
extreme weather events & climate-induced disaster
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TRANSDISCIPLINARY APPROACH (TDA)
FOR STRENGTHENING DISASTER RESILIENCE

khamarrul.kl@utm.my
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13 .4 % (44,435km2)

TotalFlooding areas in Malaysia

32 % (10.4 million people)
Population vulnerable to floods

RM 18.1b1illion

Annualaverage damage

Source: Department of Irrigation and Drainage (DID) Updating of
Conditions of Flooding and Flood Damage Assessment in Malaysia 2023
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for Building Societal Re

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

/ Transdisciplinary \

Approach

olistic and Transformative Process
of Building Resilient Society

UNDRR-ISC

Preparedness
tructural and non-structural)
Response

itigation
rotection
Recovery
\ Rehabilitation /

Co-Design, Co-Produce, Co-Deliver, and Co-Implement

Information
Profiles

2025 Update

i

S

REVIEW AND OPPORTUNITIES FOR RESEARCH, POLICY AND
PPRACTICE FROM THE PERSPECTIVE OF CLIMATE, ENVIRONMENTAL
AND DISASTER RISK SCIENCE AND MANAGEMENT

Sunje uoisaq
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GUNDRR & RISKKAN

# e, @UNDRR

Disasters, Asian Civil Engineering Coordinating Council (ACECC)

TC21 Transdisciplinary Approach for Building Societal Resilience to

Source:

https://pure.iiasa.ac.at/id/eprint/17848/

https://www.undrr.org/publication/documents-and-publications/hazard-

information-profiles-hips-2025-version

khamarrul.kl@utm.my ; ; ; .
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“1-in-20-year flood can cost Malaysia up to 4.1 percent of GDP in
/’ q 2030, in the absence of adaptation efforts"— World Bank, 2024
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Malaysm has one'of the world’s hlghej;ilevels of expos lood-related
disasters, ranking 12th in the world in terms of the frequency of events but
. 78th in terms of the average annual damages - Worldﬁa.nk (2024)
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* The different dimensions
Climate change, extreme weather events ~of disaster risk '
>> New, emerging hazards, systemic risk |

Injury ~ Damage or
destruction

R W

Natural Human-made  Socionatural

E - Loss of life

[ It's the result of the interaction
t  between'hazard, exposure, and
vulnerability

A hazard can lead to death; injury, property
-loss, or environmental harms.

URBAN DISASTER o
D E - R I S K © Climate change ::;;ﬂrzesﬂ’yr'ng risk driver o

CLIMATE-RELATED Other hazards
Other DS (geological, Other
underlying . environmental, underlying
. ; Including slow-onset s . K ;
risk drivers and biological, chemical, risk drivers
processes and trends technical, societal)
EXPOSURE CASCADING VULNERABILITY

H ° h d f - Ecosystems POTENTIAL + Susceptibility
Ig e g re e o + Physical assets IMPACTS « Lack of capacity to prepare,
+ People and livelihoods prevent, cope or adapt
+ Sectors and

disaster damages | TNCHEEETER. . o & & 2
& economic losses s

w

ECOLOGICAL SYSTEMS o .
Decision-making space

These factors determine how

Defini . ¥ COMPREHENSIVE Riek priorftizati
(Defining otI)ntex‘f, ; jectives RISK ASSESSMENT isk prioritization, urgency to act severely people are affected
and risk criteria) < - . :
Understanding risk and entry
peints for DRR and CCA ° oo g y
+ Safeguard human lives o ﬂ\fm e . . .
. . ¥ U
and livelihoods Identify and revise measures Prioritize measures . h A IL') ﬁ AL
* Sustainable Development Monitoring, evaluation ‘H’i\rm EE ﬁ : !Illll
Goals N Implement measures < :
@ and learning @ People Infrastructure Housing Production
« Other existing goals and ~” Integration 9 : : capacities
HIEHELE L Existing policy New strategies and Risk multiplies when vital assets
and planning framework planning instruments and lives are exposed to hazards
khamarrul. kl@ utm.my Objectives, goals, values Risk-informed decision-making and planning

Source: PreventionWeb - UNDRR
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Transdisciplinary Approach (TDA)
for Building Societal Resilience to Disasters

Emerging Hazard, Systemic Risk
and Compound Disaster

Gombak River 9

Q

Pusu River

PENINSULAR MALAYSIA

Kl Riv Langat River Dam . . . . .
o St Exploring local practices, benchmarking and unique recipe for
new and improved solutions towards mainstreaming

disaster risk reduction and resilience

]
\ .
e Langat River ° .
Tekala River @ :
Ruj. Kami: JMM.RML06/599/46/JLD. SQ(SS)MW’“QNWHH i
Lan erine floods, coastal disaster S Tt
ver
Klang River . e s
{“‘ ' * Topca Cylone ntensity
Langat River N U — N
g! 1'[ J,C’??‘\o-f V:%\::{ =S::,.‘Tm
S km n o uaca & Geofizik Nasional < . 2 13ukn : .
Strait of Malacca Selangor: Langat River Pahang: Bentong, Karak, Mentakab, Temerloh, Negeri Sembilan: Jelebu
innovative e entrepreneurial e global .

khamarrul.kl@utm.my
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Jabatan Perancangan Bandar dan Desa
Negeri Selangor

(PLANMalaysia Selangor) URBAN PRIORITY AREAS 1 AND 2

Perancangan Melangkaui Kelaziman

CONCEPT OF DEVELOPMENT FOCUS ON URBAN AND SUBURBAN REGIONS

RANCANGAN STRUKTUR

NEGERI SELANGOR 2035
(PENGUBAHAN)

Economic Footprint |
‘Commute to Work
L

STRUCTURE PLAN 74%
SEI-ANGOR (166,013.80 Hectares)
STATE g

2035 -

Suburban Area

[AMENDMENT] ® Administration
= i Area g
.
Petaling, Sepang, Cities/Towns Within
Hulu Langat, Klang bt A =
andGombak N SeanaiiERee | wee
Districts. CONCEPTUAL THEORY OF DEVELOPMENT FOCUS
ON URBAN AND SUBURBAN REGIONS 5
A
3, '-k A .1 %
o Legend: Others:
© Urbanisation Zone £ k= Botwckwy
Legend : Others : 2 : Resources and K5AS Conssrvation Zone Bi";':‘;““m’\’
y Paddy Con: z

© Urbanisation Prierity Area | - state Boundary 3 o wlu‘fnumf::';:;;:uzxum ~ Main Road
& Urbanisation Priority Area 2 ~~ District Boundary | @ Peatland Conservation Zona o ol A
# Resources Conservation Area Highvway e ST Coastal Conservation Zone =Rt _

Agricultural Area Main Rood & =t ® Major Growth Centrs “-= MRT, LRT & Monarail Rall Line

+# KTM Rall Line ® Strotagic Srowth G “4# ECRL Rail Line.
& ooy L tiharion ated “* ERL Rail Line " & intametionl Tranai Cenire - Propased MRT3 Rail Lina
Svetarandy, -=- MRT, LRT & Monorail Rail Line. . & T ++ Proposed ERL Extension Rail Line (Megeri sembilan)

- xpoh <+ ECRL Rall Ling = Rl Srrrbation Boundony © Coastal Zone (3 Nautical Miles)

Port “# Propossd MRT3 Rall Line & waterbody
— Natlonal Conurbatien Boundary “+# Proposed ERL Extension Rall Line (Negsri Sembilan)

@ Coastal Zone (3 Noutical Miles)
khamarrul.kl@utm.my
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Selangor State, Land Use Strategic Plan 2035 (Amendmeht) lﬂ ﬁ e i =
% RS

e &b PLAN 2035 (AMENDMENT)
\
SELANGOR
Scale 1:520,000 LEGEND -
Main | L POLICY

Category
=W Urbanisation Priority 1 MP1, MP2, MP3, MP5, MPT
F .o @ Urbanisation Priority 2 MP1
A\ Agriculture Area MP12, MP13, MP14, MP15

Y EMERGING

» ® City State

¢ ey ™ HAZARD

wd Industry BM4, BM5, BMB, MPB

 pombmsiy woows  (BAHAYA BARU

B, ¢% Sports, Shopping and MICE
a4l

4 Development Activities { Physical
] Characteristics with KSAS Status M U N C U L)
"™ Mighlands
v @ Paddy Cultivation Area MP12, MP13
To Bantang Zon Persisiran Panlai MP20

- ® Cockle farm MP12

© Waterbody MP21, MP26, MP27

@& Quartz Ridge MP18

et B0 CE e SYSTEMIC

@ Central Forest Spine (CFS)

Flagship Proiect
=3i=" O Integrated Development Regicn in South R I S K
= \

LS8 Selanger - IDRISS

O Selangor Maritime Gateway Economic BM1, BM4, BMS,
b (RISIKO SISTEMIK)
Sabak Bemam Developments
Area - SABDA

®
2 3 l(l.lilfsﬂan?of

PUBLIC TRANSPORT PROPOSAL

Infrastructure and Utilities &
Highway

2 e COMPOUNDING

>V ++ KTM Rail Line
s+ MRT Rail Line MM15. MM.16
+++ Rail Freight MM17, MM18, D ISASTE R
+++ ECRL Rail Line BM10
== BRT Line

R (BENCANA

1. Proposed R of C Rail
Rawang - Coal
2. Proposed North Integrated Terminal (TBU) Elmina
3. LRT proposal
Sungai Buleh - Shah Alam - Puchong - Cyberjaya -
Putrajaya - Bangi New Town
4, Port Klang - Seremban Bypass Railway Track
5. Proposed LRT Puchong - Serdang - Kajang

© Major Transit Centre
o e BERGANDA)
2=
Others
NOTE : - -~ State Boundary
- g . g —— District Boundary
m:wu;:mﬁwm;wdemm Coastal Zone {3 Nautical Miles)
++ Proposed ERL Extension Rail Line {Negeri Sembilan)
kp\" ; SOURCES #++ Proposed Klang - Sabak Bemam Rail Line
G Kajian Rancangan Struktur Neger Selangor, 2035 (Pengubahan)
gt Rancangsn Fizital Negara K4, 2020
G R
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%%% Making our Cities more Resilient | Promoting risk-informed urban development in a changing climate

nt PLANMaLayS|a ENVIRONMENT PHYSICAL o
~ Perancangan Melangkaui Kelaziman DEVELOPMENT PLAN ’ WectICIty
Planning : Beyond Conventional HIERARCHY DISASTER RISK AND RESILIENCE MANAGEMENT Hazard intensity = . ey
______________________________________ o - Frequency of danger . Rivav:ge
: E : Ecosystem service House and
G P : <|_:’_ List of Disaster Events Spatial Maps indicate Disaster Areas :‘::ir::n ey land use
: 5 and Location —— (Mountainous, highlands,flood plain,

coastal erosion, sea level rise.

v
20] 9 S s Pl : Zoning Plan on Disaster Hazard Area
fomes 5 tate Structure Plan  <—_ General Map on Disaster Risk — (slopes, floods, tsunami, earthquake,
BANDAR BERDAYA TAHAN BENCANA v ' coastal erosion etc.)
DI MALAYSIA '

District Local Plan

v

DISASTER RESILIENCE CITIES ECONOMY

Income

Job

Asset
Finance and
Savings

City budget

Strategic Map on Zoning Map indicate
Disaster Risks the level of hazard risk area

l

Disaster Risk Assessment

Special Area Plan

v

i, Planning Permission |
(Development Proposal Report) j :
v

Population
Health

___________________________________________________________

___________________________________ SOCIAL - Education
NATIONAL GUIDELINE Implementation Agencies i‘r’::;r’;"de:i
D.evelopmer!t. Planr.'":‘g for Federal Government State Government Local Authority Technical Developer
Disaster Resilient Cities, 2019 Department
Technology Enhanced Stakeholder Collaboration for
University of

Salford

MANCHESTER

,:—J/"" Supporting Risk-Sensitive Urban Development (TRANSCEND)
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40% of large dams are at high risk i >
12% are aging dams (> 50 years) $¥Seon Sl :
-r-:.'-'..’j‘g: _' -
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%ﬁ;x el e 4 el
5 BB T, B8 wPh6t6'by BERNAMA, 27 February 2022

Extreme weather event & climate-induced disaster risk @ large hydro dam
Power Generation & Critical Infrastructure Disruption | Business Continuity
Massive evacuation | Impact-based Early warning system | Complex decision-making
Systemic risk & emerging disaster | Local DRR Resilience Strategy
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4 people stranded, disrupted Jpperatlons possible dam- break

No communication, no road’access no bridge, no resources

Complicated due major dmfster at a district Ievel by 2%
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RISK COMMUNICATION FRAMEWORK ON DEBRIS FLOW
FOR DISASTER RISK MANAGEMENT AND COMMUNITY RESILIENCE AT JERAI GEOPARK

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). R \\ e #0
— [/ PEMETAAN GEOLOGI KEJURUTERAAN
OBJECTIVES: // e~
1. To assess risk and analyze CASE STUDY wm /. ' 4 =
geological mapping on debris flow G / ‘5' i v R
and its impact. o ¢ e ‘ R i
2. To produce national integrated risk 6' LITERATURE REVIEW J
communication framework on ) (: & -
people-centric and end-to-end O FOCUS GROUP DISCUSSION //* ""'
debris flow early warning system |:E (FGDE)NgéiEAEIT\EIES'II:DER //' -) v ek
(EWS) for disaster risk L L
management and community = 3’_ Sl P
it QUESTIONNAIRE W et
resilience. e o i |
3. To strategize Disaster Risk Co/ S A ; - M;Hg
| Reduction (DRR) local action plan Wi s : L/\'f\ e —
‘ and to produce the Geopark \ ] | e / ;il
‘ Resilience Model. ]
In Malaysia, it is recorded from 1995 that Economic losses: RM75 Million
geological disaster debris flow occurred Affected Settlement: 1,732
more than 25 times with 442 casualties. Affected business premises: 124
This framework can be beneficial to other Geoparks in Malaysia Affected chalets: 14

as an effective guideline, implemented policy into action at the local level



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

Study Background:

KEJADIAN BENCANA GEOLOGI TANAH RUNTUH DAN ALIRAN PUING
GUNUNG JERA]

EWS For All
People-centric &
end-to-end Debris
Flow Early Warning
System (EWS)

T

Resilience
Living Lab

R

Community-
based Disaster
Risk
Management
(CBDR4

Community-
led Disaster
Risk Reduction
(CLDRR)

> I._-;:-' é
SISTEM AMARAN AWAL | SEIARAH B GREOLOG
EFENCANA GEQLOGT ALIRAN PUING ¢ ALIRAN FUIHG V8 OGO THTY
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Anticipatory action allows

humanitarian interventions ahead of a disaster

RESILIENCE MALAYSIA 2025-2030 Forcast  peaklgat

- Adaptation

New, emerging hazards, { J‘ Anticpatory

Mitigation Preparedness = Action Response Recovery Reconstruction

----------- e
systemic risk & compounding disaster T

I 1 1 1 |

Opportunity for Disaster Risk Reduction

Anticipatory action connects early warnings,
early actions, adaptation and disaster preparedness

2025-2027-2030 It requires dedicated finance that is released

Early Climate when forecasts meet pre-agreed triggers
warnings adaptation

H k H Arranged at any time Arranged BEFORE the disaster Arranged AFTER the disaster
R I S M a p p I ng Systems to forecast, A long-term strategy

L e e et [ e—
1 h ds, Il resilience to climate-
Risk Assessment i D

' FINANCE for DRR Pre-Arranged Finance Reactive Finance

to prepare
. and respond For example. i Anticipatory  For exemple for Disasters
Risk Governance Anticipat Boeme e RS LU Dt
dar Unds and loans B t t
nuci pa o ry oms  lriggeratie that pay out on Hﬁrr?:nirt;ilar?aa;;.\zzls

finance for:

. . . . ".. SEfraste i . nence o 39 clllsasterf Borrowing
loans ivat Qs 'S O i
Risk Communication action e A b
bo 8 otner risg transter
is interwoven with other hm_jﬂ >
R' k I t t humanitarian and DRR S
IS nvestmen s | S _ e R
Eal‘ly Disaster Money arrives Money arrives BEFORE Money arrives AFTER

R i S k Re d u ct i o n action preparedness at any time the disaster the disaster

Interventions before or
immediately after a

Any pre-emptive

- e Early warning and early action saves lives,

to reduce disaster

impacts protects livelihoods, and preserves dignity

khamarrul.kl@utm.my Source: UN OCHA & UNDRR, 2024
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Town and Country Planning Act 1976 (Act 172)

Mainstreaming disaster
risk reduction (DRR)
action into development
planning and control

Investing into risk-sensitive
urban and regional
development strategies for
societal resilience
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Transdisciplinary Approach (TDA)
for Building Societal Resilience to Disasters

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.

Table 1.
Examples of DRR products and processes that incorporate scientific
evidence or methodologies

DRR types of actions
Under di . Strengthening

and preventing current risk
future risk

Responding
and
rehabilitating

Recovering and
reconstructing

preparedness
(readiness)

Identify the specific Identify local

Hazard and risk DRR laws / Geographic Hazard Information Damages and Prospective urban
mapping Land use and Information Profiles (HIPs)" / Losses Assessment  plans (relocation needs of the user knowledges and
zoning maps / System (GIS) & Evacuation maps  (DALA) tool®/ and to pursue a DRR experiences that can
Hazard remote sensing (including Drones & other UAS  reconstruction)/ aim be embedded within
micro-zoning / tools / participatory Enhanced hazard
River engineering  Building codes cartography) / and risk maps / the DRR product
tools Local DRR Enhanced design process
Participatory/ brochures and flyers building codes
crowdsourced
geographic
information systems
Demographic Prospective urban  Maps of Civil defense and  Post-Disaster Post-disaster Design a DRR DESIGNING Find the type of
analysis plans (exposure) disaster loss community level Needs Assessment urban plans product considering product that could
assessments plans (PDNA) tool® (dynamic o
vilneratiily and its real context of A D RR fulfill that need
exposure) use and the kind of PRODUCT
problem it solves
Behavioral Training models for  Nudges® / EWS design of Emergency Models for
psychology various groups of | Emergency public alerts communication long-term
models people / evacuation drills® (e.g., social media, rehabilitation of

Humanitarian
standards®

crowdsourcing) and recovering

from post-disaster
trauma

Find the scientific
evidence needed

Translate the

Building codes /
evidence into

Architectural Modern building Resilient building  Emergency housing ~ Build Back Better

innovations materials / Insurance construction plans  plans (BBB) guidelines

Indigenous DRR packages stories,indicators to develop that

technologies!’ maps,diagrams product and

and other understand its

Artificial Epidemiological Hazard event Evacuation models = Rapid damage Indigenous, communication scope
Intelligence trends for health forecasting / for local authorities = assessments sustainable and it

managers Risk mapping/ safer building P!

EWS for models

high-speed trainsf™
Figure 1. Designing DRR Products and Processes

https://www.irdrinternational.org/knowledge pool/publications/131

Disaster Intelligence - Community Resilience — Risk Reduction
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POLICY
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RECOMMENDATIONS

We urge the science academies, funders, and
governments across sectors to embrace
context-specific, diverse, and plural knowledge as a
crucial step toward strengthening evidence-based
decision-making processes and accelerating DRR

action, particularly at the local level. This effort can be

Recommendation 1

To encourage place- and context-specific
development of DRR processes, products, and
approaches that enable impactful risk
reduction actions and support collaboration
between research, data, and local
policymaking communities. It is essential to
embed specific users, including local
communities and practitioners, in the
co-design and co-production of these
approaches and products.

supported by co-produced DRR processes grounded
in dialogue, incorporating local knowledge and
community-based mechanisms along with available
technologies to support evidence synthesis and ensure
that scientific research is relevant to policy questions. A

way to achieve this is:

Recommendation 2

To promote the adoption of local science
advisory mechanisms that help make science
useful, relevant, and credible by integrating
diverse forms of knowledge into DRR
products. By leveraging new technologies,
these mechanisms can support the
identification, analysis, and dissemination of
evidence for policy development and
evaluation, bridging technical capabilities with
the diverse expertise and needs of real-world
users

RISK-INFORMED

DEVELOPMENT
@ ASEAN

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.

Disaster Intelligence - Community Resilience — Risk Reduction .
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CONCLUSION

1. Investing new knowledge,
technology, and solutions based o
Transdisciplinary Approach (TDA) «

2. Addressing the creation of new r|sk
and its impact at a basin scale x 4

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