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Meinong, Taiwan Earthquake (M, 6.4) -
2016.02.06 Scienc Park /
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Typhoon Meqi, Taiwan - 2016.09.27

_ Infrastructure
e Evacuvation:

14,000 people 2“ rMEpE

» Blackout: 5 mil . | m 5%
households _ i h LB ; 513
» Agriculture:

NT$3.4b (USD
107m)

» Schools: 814
campuses, NT$
160m (USD 5m)
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Natural Disasters: Counting the Cost

I World's costliest natural disasters since 1965

2010 $hn
Insured loss I Economic loss
1’:1 50 100 150 200 250
Earthquake and tsunami, Japan (2011)* | ]
Kobe earthquake, Japan (1995) s ]
Hurricane Katrina, US (2005) | ] [1.0]
Northridge earthquake, US (1994) | I [0.6]
Sichuan earthquake, China (2008) I 1.9
Irpinia earthquake, Italy (1980) ]
Hurricane Andrew, US (1992) | [
Yangtze River floods, China (1998) . [3.0]
Great Floods, US (1993) 1 ] [0.3]
Tangshan earthquake, China (1976)t ] [3.7]
Spitak earthquake, Armenia (1988)t ] 194
River floods, China (1996) |
Drought, US (1988) I | [0.3]
Kalimantan forest fires, Indonesia (1982-83)! | HIIEEE [9.3]
Hurricane Ike, US & Caribbean (2008) . | [0.3]
Niigata earthquake, Japan (2004) ]
Eastern floods, China (1991) | |
River Arno floods, Italy (1966) I [2.7]
NANY/ tomaFrietaea rthquake, LS (1989) 1 | Economic loss, | [0.2]
TECH N;-“ C Friuli earthquake, Italy (1976) . geor of disaster L [1.7]
UN l\ ER Sources: Munich Re; IMF; *Provisional fInsured loss unavailable

. World Bank: The Economist $Soviet Union's estimated GDP
Institute of Catastrophe F.._. .~ . .
Mar 21, 2011, The Economist online



Earthquake Loss of Asia (1960-2016)

Number Killed Number Affected

Rest of the
World,
43,101,135

Rest of the World,
742 988

Total = 191,025,110
Total = 2,576,105  Estimated Damage (USD $ 1,000,000)

Rest of the World, 220492 .80
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Université Catholique de Louvain, Brussels, Belgium (

Total=777,479.58

Source: EM-DAT: The OFDA/CRED International Disaster Database


http://www.emdat.be/

Flood Loss of Asia (1960-2016)

Number Killed Number Affected
Rest of the World, ~—~—— _ Restofthe

142 483
“ : wurld:

181,069,917
Total =6,951,012 Total = 3,636,910,475

Estimated Damage (USD $ 1,000,000)

Rest of the World,
2BB 58159

OSF | TECHNOLOGICAL
J3) UNIVERSITY
Source: EM-DAT: The OFDA/CRED International Disaster Database

Institute of Catastrophe Risk Management Total=731,306.65 Université Catholique de Louvain, Brussels, Belgium ( )



http://www.emdat.be/

ASEAN Needs to Pool Disaster Risk
Management Fund

« Natural Disasters eat up a chunk of economic growth in the
Association of Southeast Asian Nations (ASEAN):

— In the last 20 years, Average Annual Cost is as high as USD 56
billion, more than doubled for the 3 years from 2011 to 2013.

 Tohoku Earthquake and Tsunami in 2011,
* Thai Floods in 2011, and
* Typhoon Yolanda in 2013

* A Disaster Risk Management Fund which can strengthen
financial resilience would be beneficial for the countries in the

region.

by Iwan J. Azis, Office of Regional Economic Integration, ADB, 2014
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Why the Focus on Asia?

Asia has the largest growth of real assets and urban
centers on Earth. This has exacerbated the problems of
Catastrophe Risks.

Asia i1s home to the largest number of ‘poor’ people of the
world. Catastrophe micro-insurance products need to be
developed.

Historically, Asia has suffered the most due to catastrophic
events, but has the least amount of safety net or risk
transfer mechanisms.

Climate change issues will potentially impact Asia more
than any other continent.

Catastrophe insurance penetration is extremely low in
regions / countries in Asia (e.g. under 0.5% in India,
Philippines and China).
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‘Competitive Advantage’ of Business Clusters —
Michael Porter (1990)

 Professor at Harvard Business
School and the leading thinker
around international business
strategy

« Studied how sectorial ‘business
clusters’ in developed countries had
fostered competitive

e The concentration of
resources and competence in
the cluster reaches a critical
threshold such that industries
outside will choose to relocate :

. . Advantage of Nations

Into the cluster to improve A

their competitiveness. h-:'::"..“;t“?: “’ LN | s il b i
igiaiad NANYANG
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U V ] \.l'r 1JI{S[T I&r ‘s '-J.Pﬂ.' |-J demanding bocal cusdomerns

Institute of Catastrophe Risk Management Courtesy of RMS Inc.
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Industrial Clusters in East Asia and

Northeast Asia

China, Taiwan & South Korea
= Capital City
4 Industrial Park
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Tabwan
= Capstal City
a Indusinal Park
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and ... In Southeast Asia

Thailand & Vietnam
& Industrial Park

Indonesia
4 Industrial Park |
= Capital City
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2011 Thal Floods — an unprecedented

flood event?

Return period estimated to be
100+ year by the Danish
Hydrological Institute

| 2011 Floods & River Basins
Rty [Brough Bangkok)
3 Fiver [drang elsewhins)
| B Fiooced Area
}' - Chao Phraya Basin (through Banghook)
‘ I e Basin jnot frcugh Banghok)
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October 13, 1942 at Sanam Luang

Has this happened before?

Courtesy of RMS Inc.



System Shock — Network Topography
of a Consumer Electronic Device
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Slngapore s Waterfront Skyline

» Classic Change in Exposure due
to Urbanization;

» Code for Earthquake Resistant
Design of Buildings against
earthquakes
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GDP Growth of Shenzhen GRII)

When set up as a new city in 1979, GDP of Shenzhen was
US$30 million.

RINL979FEEETT, HHFGDP US$30 millions.
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Asia Urbanization Driving Growth ....

There will be a major shift in urban economic @ Dropout—included in 2007

- : but notin 2025
weight fru!'n the United States and Western Europe Top 25 in both 2007 and 2025
toward Asia ® Newcomer—absent in 2007
Top 25 cities by GDP, 2007 and 2025’ butincluded in 2023
. o |
i oo i
| o !
! ° X ® © % o ;
| 9 '.'-. o e @ i
o L 4 ® !

1 Predicted real exchange rate.
SOURCE: McKinsey Global Institute Cityscope 1.0
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Learning from Tohoku Earthquake,
Japan — Multiple Hazards

Earthquake(s)

» Fires following
earthquake

e Tsunami ensuing

e Nuclear Power Reactor =
Incidents induced
M NANYANG
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Pearl River Delta (PRD): Regional Risk
Assessment Programme

« Risk Assessment of Earthquake, Flood and Wind Related
Hazards
- One of China’ s fastest growing region with Mega Cities

— To establish a Regional R&D programme collaborating with
universities in China and Hong Kong

Guangzhou

Zhaoqing HhEtea

Foshan Dengguan

Shenzhen
Zhongshan

J.. Jiangmen

Hong Keng
Zhuhai
Macao
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Pearl River Delta (PRD): Regional Risk
Assessment Programme

e PRD Area: 41,698 km sq. (0.43% of China’s area)

 PRD is one of the most vibrant economic regions. In
2010,

— Real GDP of the PRD grew by an average of 12.2%
— 4.2% of China’s total population

— 9.4% of China’s GDP

— 10.3% of China’s gross industrial output

— 27.4% of China’s total export

2003 2009

PRD Changes in
per Capita GDP
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[] $3,000 and lower [] $3,001-6,000 [ $6,001-10,000 [l $10,001 and higher



Framework for Seismic Risk Assessment
— challenges for PRD Region

» Evolving nature of catastrophe risk management for a region of
megacities with rapid economic growth, e.g. Pearl River Delta (PRD)
region in Sothern China

* Most catastrophe risk models to date are for a single peril-based

catastrophes, ie localized systems. _ —
EQ Source | Path I:I Soil Building
Modelling | picectivity i Rock |Response

L

y
Risk Hazards: Vulnerability:
Assessment & Peak Ground Buildings and
Loss Estimate: Acceleration Infrastructure
andior Spectra

 The Challenges ahead: HAZUS. eg

— Spatial Effects: network of cities interacting as a complex dynamic
system = Socio-Economic Dimension of Catastrophes

— Temporal Effects: rapid economic growth and urbanization of
megacities =» Future Loss from Catastrophes
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Characterisitics of Catastrophe Risks in Asia

» Escalating
: 3 -
ECOn0m|C ] A 555 ; Top 10 Coastal Megacities exposed
Exposures — s t.n " to flooding in 2070, OECD Graphic,
L. Straits Times
Coastal Megaciteis
. Earthquake Loss Flood Loss
» Increasing Losses — (1900-2016)  (1900-201)
Estirated Damage (L1505 000 Estimated Damage (USDS'000])

Intensified Hazards

» Low Insurance

Penetrations — e st ot 108 8220

Wider Protection

Gaps, thus Higher ¢ 9 .

Burden on _ . O o

Taxpayers -

bay - BN ¢

= Insurance Penetration (1980-2014),
— T . ... i i i i i NatCatService, Munich Re

NANYANG

@ ONIVERSITY 0:0 PERILS
SINGAPORE
Inslifuie of Calastrophe Risk Manag, i

Confidential




Thank You!

Institute of Catastrophe Risk Management
http://icrm.ntu.edu.sg
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System Performance
(Measure of Perormance)

Uncertain,
ambiguous,
unexpected

shocks

Resilience

Resistance

Time

» Fxacerbated by
coupling in particular

» “Bouncing back cycle” of
biophysical systems

= Distributed cognitive
processes of acquiring
knowledge,
understanding and
initiating actions through
senses, experience and
thought, aka “people”

24
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