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Major Disasters: Mikawa Earthquake (2,306 persons), Makurazaki Typhoon (3,765 persons)
20000 Major Disaster: Fukui Earthquake (3,769 persons) Major Disaster: Great East Japan
ajor Disaster: Nanki Rains (1,124 persons)

10000 Earthquake (21,893 persons)
Major Disaster: Touyamaru Typhoon (1,761 persons)

8000 /Mamr_DlsasLer;ﬁlsf;aay.,‘lxnnm_u,m,pﬂsnnsl_
/ Major Disaster: Hanshin-Awaji Earthquake (6,437 person
6000 -
4000
2000
0
ST SR EERBRc BB CEEE R 8858cs88s58=2
O OO IO TN OO OCOCOC O
\ J Records of dead and missing from natural disasters were kept starting from 1945
I (Chronological Scientific Tables). Between 1946 and 1952 they were kept in the
f h - 2 Japanese Natural Disaster Report, between 1953 and 1962 in the National Police
Before the Basic Act on Disaster Agency records, and from 1963 onward they were created in the Cabinet Office

Control Measures was established, based on Fire and Disaster Management Agency documents. Deaths in 1995 included
: . 919 additional deaths considered to be linked to the Hanshin-Awaji Earthquake
a number of disasters occurred in (Hyogo Prefecture data). Dead and missing in 2011 were collected by the Cabinet
which more than a thousand lives Office as preliminary figures. Data on dead and missing from the Great East Japan
Earthquake in 2011 came from the Fire and Disaster Prevention Agency records
were IOSt' (2011) "Damage Status from the Tohoku Region Pacific Coast Earthquake (Great
East Japan Earthquake) (as of March 1%, 2015). The figure includes related deaths.

(Source: FY 2015 Disaster Control White Paper)
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DRM investment in Japan S
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Note: National budget for Preparedness is total of "Science and Technology", "Disaster Preparedness" and "Disaster Management".
National budget for Recovery and Reconstruction is total of "Disaseter Response”.

Source:

Budget for DRM: White Paper on Disaster Risk Management 2017 (
http://iwww.bousai.go.jp/kaigirep/hakusho/h29/honbun/3b_6s_35_00.html)

GDP:White Paper on Economics 2017 (http:/iwww5.cao.go.jp/j-j/wpiwp-je17/h11_data01.html)
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mgm Emgﬁgt ﬂB https://www.jishin.go.jp/

The Headquarters for Earthquake Research Promotion

YV b
Two major earthquakes risks As of 01.01.2010 - 60% & Mw=9.0 : L1
J 9 ( Cl Max casualties 320,000 4 ‘

in Japan for the next 30 Direct Loss 1220 trillion

years produced by the

Headquarter of Earthquake @ Tokyo

Metropolitan |
research promotion of the | M%ws |
Japan Government.

First one is located in the

Kochi Prefecture, Shikoku

Island, Japan.

Nankai Trough (Tokai, Tonankai, Nankai) based on 2012 Scenario predicted up to a magnitude

of 9.0 will be causing a direct damage of 220 trillion with 320,000 people killed/missing and
up to 1.3 million collapsed buildings.
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Tokai (M:8.0, 86%)
Fatalities: 9,200,
Totally destroyed houses:260,000 i
Economic lgss: 37 T. yen L 4 The east Jgpan
e great earthquake
E, Fatalitiesf19,000
o? ta g 5 M=9.0
A ey » | Tokyo bay chokka (M:7.3, 70%)
2 ¢ y . Fatalities: 11,000,
i | ) ' T.D.H.:850,000
. ' Economic loss: 112 T. yen

At the same time
Fatalities: 18,000,
Nankai (M:8.4, 50%) T-D-H.:360,000

Tonankai(M:8.1, 60%)
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Photo shows the landmark constructed to memorize the landslide dam induced by Hoei-

Nankai earthquake in 1707 resulting the flooding in the vicinity township (small photo)
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- Landslide record compiled in 1889

A S
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Record is not only about the location with such illustrative map, but also detailed information about the
conditioning and triggering factors causing the landslides. This is an important lesson learned for us to
compile and record all disaster events - persistent policy for landslide inventory mapping in Malaysia
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Slides by Yusuke Amano, Director of International Cooperation and Engineering for

Infrastructure Policy Bureau, Ministry of Land, Infrastructure, Transport and Tourism (MLIT)
Promote Public Investment in DRR @ Global Forum on Science and Technology for Disaster Resilience

BEAREN (TRER e

River improvements were implemented based B m_f,;:mw
on the July 2004 flood experience. -— A
Total cost : about 118.2 billion JPY e U
~ Shinano River Ikarashi River Kariyata River
F /River Improvement Work &
Retarding Basin
A =

hetarding ba_S—IAnF - k xcavation of flood
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hannel by 1-2 m
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| River channel

(March 2009) (December 2010)
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I In July 2011 the Shinano River Basin experienced a total rainfall of approx.
1,000mm, which was the largest rainfall on record and 1.6 times more than that of

July 2004, but both damages to buildings and human casualties were reduced
dramatically. The investments were successfully justified in the end!

1) Kasabori rain gauge station
2)2004.7: 171387 R %E®H KFEE8E (March 2006 Niigata Prefecture)

2011.7: Produced by Niigata Prefecture based on (B 1 EFER23IG7AME- - HRAEFRHRRESAR)
3)Shinano River Downstream, Ikarashi River, Kariyata River Disaster Rehabilitation Emergency Project Pamphlet (Shinano Karyu River Office, Nilgata Prefecture)
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; an Integrated Research Framework
“Disaster Resilience Model”

R=f(D,AT)
Where

R: Resilience; D: Damage =f (H,E,V); A: Human Activities; T: Time

where D =f(H,EV)

R=f(HEVAT)

2

‘ 4"
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JICA PARTNERSHIP PROGRAM (JPP) 2018-2022

Strengthening the Disaster Risk Reduction Capacity to Improve the Safety
and Security of Communities by Understanding Disaster Risk (SeDAR)
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Strengthening the Disaster Risk Reduction Capacity to Improve the Safety and Security of
Communities by Understanding Disaster Risk (SeDAR)

JICA PARTNERSHIP PROGRAM (JPP) 2018-2022

Overall@®roject@Goal:@

LocalEZgovernmentogether@wvithBtcommunityBstakeholderskinEtheRStatelbfbelangorfarelableoldeveloplkand
implement@RMplansibased@Bn@isaster@iskEssessments@oBtrengthen®heir@esilience@olhatural@isasters

Output 1:Misaster risks are scientifically assessed & understood by local stakeholders

~

Activity 1-1:
Organizelkick@ff
workshop@vith@rojectl
stakeholdersB
S

Activity 1-3: Activity 1-4:
Conduct@lisasterf@isk? Develop@isaster@isk?
assessmentsibased@nl mapRZssessmentl

exis@glatal

report@®fiargettireasl

)

Activity 1-2:
Conduct@aselinel
analysis@nlvailablel!
DRMiata!
v

Output 2:@RM Framework is developed 1 Output 3:Priority DRM activities are implemented
Activity 2-1: Activity 2-2: Activity 3-1: Activity 3-2:
Review@nd@nalyzel Develop@egional@DRME Iden@y@riority®DRME Conduct@oT@&ndR
exis@hgltegional@DRME Framework@ased@nl ac@i@sasedn implementBc@i@esdnk
plansEndBOPsE riskEssessments(il 1.R2.A selected@ommuni@sl

3

=/

Output 4:MRM activities are monitored/evaluated and good practices are disseminated

(

¥

~

Activity 4-1:
DevelopM &EPR

otherfdevels[]

GuidelineR@pply@ol
DRMBEc@i@esi

Activity 4-2:
Develop@brojectl!
publica@nsHorl

dissemina@nk

Activity 4-3:

Conduct@eminarsof
sharel@xperiences@ol
otherl#egionsk

Activity 4-4:
Conduct@ommunity
co-leaningrogram@ni

Japan@orkeyi/Ps

innovative e entrepreneurial e global



Mobilise International Conference on Disaster Risk Reduction, 29 October 2018

Multi-Agency Collaboration for Building Resilient Communities @ Putrajaya

QUANTITATIVE HAZARD RISK ASSESSMENT

Risk = Z (I P(T|HS) (P(S|HS) Z(A(ERlHS)*V(EMHS))))

All hazards Pr=

Risk = Hazard x Exposure x Vulnerability

Probabllity of Physical Impact of Homents Degree of loss ol o
hamful oflected disturbanc speciic eloment due

W A"
M% A o b4
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’ Disaster Education & Community Resilience | Ehime Prefecture, japan

s

Provide instruction, facilitation
and time allocation

6 students

TOWN WATCHING
HANDBOOK

FOR .
Local Regional
gove?ﬁﬁqentg communities
2 Neighborho
2 Parents [ Assomaﬂon

1 DRR division[]

Shaw R, Takéuchl et al (2009
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UTM DRR Day in Rantau Panjang, Kelantan, 13 Oct 2016

!

edaviap 1"
—— e s
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Town Watching for DRR & Community Resilience |. communities identifying their

own risks through Town Watching
Komuniti mengenalpasti risiko mereka sendiri
melalui “‘Town Watching”

A Community Hazard Map
Peta Bahaya Komuniti

* Comparing and calibrating with

Official Hazard Risk Map scientific hazard map perbandingan
Peta Bah aya Ris iko Rasmi dan penilaian dengan peta bahaya saintifik

e Conduct exposure & vulnerability

assessment by various physical
Electricity Population Income Mainstreaming | Hazard Intensity . . .
Water Health Employment Crisis Hazard and social dimensions Ppenilaian

Sanitation Education Assets Management :"q“':“y

Roads Social Capital Finance & Institutions COsySIee

: Services .

Tand Ose Preparedness Savings Collaborations Land Use e Overlay with hazard map to create
=y City Budget Good Environment . H

Governance Policies disaster risk MapP Penindihan peta bahaya

untuk menghasilkan peta risiko bencana

Physical Social Economic Institutional Natural

keterdedahan & kerentanan aspek fisikal dan sosial

* DRR planning and implementation
DRR Action Planning & Implementation based on disaster risk map

DRR Plan Tindakan & Imp/imentasi Perancangan dan implimentasi DRR pada peta
risiko bencana

Monitoring & Evaluation e Evaluate effect of DRR actions &

update disaster risk map penilaian
hasil tindakkan DRR & kemaskini peta risiko
bencana
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https://www.unisdr.org/we/inform/events/50547 NEWS | DONORS | CONTACT

) UNISDR

United Nations Office for Disaster Risk Reduction

WHOWEARE ~ WHATWEDO - WHEREWEWORK v WHO WE WORKWITH ~

HOME WHAT WE DO WE INFORM EVENTS

Universiti Teknologi Malaysia Disaster Risk Reduction Day  [&] = Ei [ ©

2016

Type: Meeting or Conference GLOBAL PLATFORM FOR
Organizer: Malaysian University of Technology (UTM) DISAST ERRISK REDUCTION
Date: 13 Oct 2016 2-26 Ma

Location: Malaysia (Pasir Mas, Kelantan)

Venue: Gual Tinggi Elementary School ‘ ‘ @ @

The Malaysia-Japan International Institute of Technology (MJIIT) of Universiti Teknologi Malaysia (UTM) Kuala
Lumpur with the support of Japan International Cooperation Agency (JICA) will be organizing the UTM
Disaster Risk Reduction Day 2016 (UTM-DRR2016) to be held on October 13, 2016 in Jajahan Pasir Mas,
Kelantan, Malaysia, which experienced the historic flood disaster in 2014. 5th Global Platform on Disaster Risk Reduction

FROM SENDAI NCUN * FROM COMMITMENT TO ACTION

#MEXDCOGPQOW

in May 2017,

This program actively supports the International Day for Disaster Reduction of the United Nations Office for
Disaster Risk Reduction (UNISDR) on October 13 and the Malaysia's Disaster Preparedness Month with
the aim of developing and building a culture of risk awareness and disaster reduction.

Several community-based activities, including "Town Watching for Disaster Risk Reduction” will be organized

with technical support by various governmental agencies and non-governmental organizations,
including the National Disaster Management Agency (NaDMA), Malaysia Civil Defense Force (APM), Fire & we vnca e

_Rescue Department, Ministry of Health, local city council and non-governmental organization. The program

innovative e entrepreneurial e global
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High Impact Community based Disaster Risk
Reduction @ Sabah, IMG & NADMA, 08-13 Oct
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Stakeholder/Community Engagement, Field Visit &
Disaster Education and Preparedness Program

Mobilise International Conference on Disaster Risk Reduction, 29 October 2018
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Tsunami Drill & School Disaster Preparedness funded by UNDP &

National Disaster Management Agency @ Kedah, 06-07 Aug 2018

DPF

B Disasty
. »_,/)fi Prey

—

With Dato’ Seri
Wan Azizah Wan
Ismail, Deputy
Prime Minister
and YTM Dato’
Seri Diraja Tan Sri
Tunku Puteri
Intan Safinaz
Almarhum Sultan
Abdul Halim
Mu’adzam Shah,
Chairman of
Malaysia Red
Crescent
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© Malaysia-Japan
International
Institute of Technology
JASTIP Y UNIVERSITI TEKNOLOGI MALAYSIA (MJIIT)

S tion P

Research Collaboration - Kyoto University and Universiti Teknologi Malaysia

Promoting Public-Private Partnership (PPP) in DRR

= Engaging private sector in Malaysia
. Establishing ARISE Malaysia

O, arise@

United Nations Office for Disaster Risk Reduction PRIVATE SECTOR ALLIANCE FOR DESASTER RESILIENT SOCIETIES

innovative e entrepreneurial e global @ khamarrul.kl@utm.my
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- ©@UTM

UMVERSIT TEXNOLOG!H ALAYSA

STRENGTHENING PRIVATE SECTOR FOR DISASTER RESILIENT IN MALAYSIA

RESILIENCE

FOUNDATION Chulalongkorn University

pdrf e DEadNSNIUMINAAE

UNIVERSITI TEI(NOLOGI MALAYSIA @

- % Institute of
The Universy of DA NANG, Uniesia Gaci c, IDMHG_/\’F - Disaster Mitigation for Urban Cultural Heritage,

Vietnam Indonesia Ritsumeikan University
Local Partners: Sa 4ot BGED .

Participations:
M | PERLIS
S . 50% - Private

- 20% - Community Officer
20% - NGO
10% - Universities

Nathenal ORaiter Managament Agency.
B Permas Mkt Oeganmant

TNB RESEARCH

g CRIEAVI

CONSTRUCTION RESEARCH
INSTITUTE OF MALAYSIA

NADI M

f’ ir')l Ah‘(" LRLSAN BENCANA X fﬂ-\” S-V

TFia B = mmn S B o T
The Sumitemse Feundatien

) THE TOYOTA FOUNDATION

MELAKA
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Framework for Sediment Disaster Management

Where (spatial)? When?
(Monitoring & Prediction)

Mapping Analyzing regional

potential debris susceptibility zones _ _

flow torrents for debris flow Disaster analysis
What & How (vulnerability)? Farly warning

system

Inventory of possible affected ;
_ _ Rainfall based
zones/community & Elements-at-risk model

1

Where (temporal) & What (risk level)? Rainfall >
Engineering Landuse restriction .
‘ Disaster Info.
(database development
Residential Relocation Evacuation** Evacuation Updating & dissemination)
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Kundasang (Ranau, Sabah) — home to UNESCO’s World Heritage Site in Malaysia

— Most tectonically active region in Malaysia, most attractive to tourism, community-at-risk
[ T ST B A n a7\ &
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Legend
D Zoning of Debris Flow

Coordinate System : GDM2000 BRSO East Malaysia
Projection | Rectfied Skew Orthomorphic Natural Ongin

Datum : GOM2000
Units - Meter

00408 16 24 32
e Kilometers 1:68,000
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Debris flow simulation and analysis: a case study in Mesilau river, Sabah

3 BEFORE R, AFTER
Lrp t Rain EARTHQUAKE UGN EARTHQUAKE

“Porous
Soll
Eroded

Ground \ Water
Water - Decreasoed

Basement Rock SPrings Basement Rock Springs
(Non-Porous) {(Non-Porous)

* Impact of landslides on the hydrological systems of Mount Kinabalu water catchment.
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N/ i ~
> = T S @\h{f"ﬂSA?

7 /a\\ ' <’~“ KYOTO UNIVERSITY
JAJSASE—!: IP ‘ United Nations : UNESCO Chair on

 Japan-
S asaton Pt W E N D I Educations, Scentific and +  Witer, Energy and Dsaster Menagement for Sustasinable Development (WENDI)
Cultural Organization . Kyolo University, Japan

ERSITY

Advancing Science in the UNESCO World Heritage Site
for Disaster Resilience

= Supporting Disaster Resilient City initiative,
= Assessing impact of socio-economic and environment
= Mainstreaming DRR into development planning/control
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Climate is changing, we face a new disaster risk — An integrated approach
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The Hstoric Urban Landscape of George Town 28

A World Heritage Site SEFORE —

B oE R R B R

World
Heritage
Convention

United Mations
Educational, Scientific and
Cultural Organization
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PHYSICAL

ENVIRONMENT

Electicity
Water
Sewage
Road
House and
land use

Hazard intensity
Frequency of danger
Ecosystem service
Land use
Environment policy

DISASTER RESILIENCE CITIES ECONOMY

Income

Job

Asset
Finance and
Savings

City budget

Population
Health
Education

I'ﬁ'l Social Media
EXd I % x ;ﬁ Preparednes

E$2; SHIBAURA INSTITUTE OF TECHNOLOGY
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New Approach : Multi-Hazard & Disaster Risk Management

. Future trends Data management Hazard Triggering Elements-at-risk
Th ree main Risk Inventories factors Building footprints
Climate change - Floodin ; Land parcels
communication ) Hurricanes - ¢
com ponents: Landuse change Landslides Rainfall data Linear objects
Population change | Decision support | Point objects
Risk reducti | Map visualization | Factor maps Characteristics
. Isk reduction I ; Structural type
Digital Elevation Geolo Yp
1) Technical alternatives | Querying | || = || : 4 : Ecc;nomlic value
) opulation
Early Warning Landuse Geomorphology
assessment | patabases |
. Land use planning | Access to data | Ri ili
isk maps Loss maps Vulnerability
(hazard and risk) — . _ linerabili
2 D . . k Structural mitigation | Metadata | Multi-hazard Hazard scenarios
) Decision makin Physical & Physical
g No:n-itiS;:;thic;gral | Data standards | Population Elements at risk population
(use cases)
Data management
3) Data Multi-Criteria =
Evaluation
Risk Analysis Loss Hazard analysis
Mma nagement Indicators estimation
Weights Stakeholders Risk information: Flood hazard
— economic Iossesl assessment n
. . Objectives Population losses Exposure analysis Hydrc_)loglcal & 8
Risk Evaluation Scale hydraulic modeling Q
Risk acceptabilit - Vulnerability - —
P Y Legal framework Single hazard Assessment Landslide hazard ©
Multi-hazard assessment ©
Cost-Benefit Sectors Statistical & -
Analysis Quantitative Economic losses physically based 9
Qualitative Population losses modeling & run out o
Qualitative modeling ;
Quantitative c
Decision Making Technical assessment 3
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Sendai Framework for Disaster Risk Reduction 2015-2030: Progress & Challenges

Priority 1 T
Multi-hazard Vulnerability Exposure . Priority 4
Understanding assessment assessment. assessment Enhancing
disaster risk preparedness for
assessment » response
' ‘ ’ ‘ Rehabilitation
o &
Priority 2 Stronger connection between DRR Policy (federal-, state; foca) Reconstruction
Strengthening DRR academia & policy /decision makers S b ke Bl i 2 <o e ,
R 1 NSRS v
prios v ik ecuton s
iority 3 Risk Reduction Activities Stakeholders
Investing in DRR T
for resilience Academia iti 3 :
sttt it NGOs || Gow || Private
sectors
Information
Knowledge i :

Complexity of disaster — multisectoral & disciplinary group - special need & interest
Action oriented program — scientific-based decision support — transdisciplinary approach

@ khamarrul.kl@utm.my
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Khamarrul Azahari Razak, PhD

UTM RAZAK School of Engineering and Advanced Technology
Universiti Teknologi Malaysia

54100 Jalan Sultan Yahya Petra

Kuala Lumpur

Tel: +6019-3649495

Email: khamarrul.kl@utm.my; khamarrul@gmail.com
Web: http://www.razakschool.utm.my/khamarrul

Visiting address:-

Room no. 32, Level 6,

Malaysia-Japan International Institute of Technology (MJIIT)
Universiti Teknologi Malaysia

Jalan Sultan Yahya Petra, Kuala Lumpur

Disaster Preparedness and Prevention Center
Malaysia-Japan International Institute of Technology

$

Universiti Teknologi Malaysia (UTM) Kuala Lumpur

Geospatial Intelligence Research Initiative
Cascading GeoHazards Research Initiative
UTM RAZAK School of Engineering and Advanced Technology
Universiti Teknologi Malaysia (UTM) Kuala Lumpur
54100 Jalan Sultan Yahya Petra, Kuala Lumpur

UNIVERSITI TEKNOLOGI MALAYSIA
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