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Time trend of reported
disasters, 1975-2010
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Loss data separate In
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Typhoon Loss Assessment System 44\

Post disaster
estimation of
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Loss Researches in Taiwan
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Disaster Survey by
NCDR
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- Literature review- Loss Assessment

... (Shawetal,2005)

Darmage

Loss

+ Min

/Lost value of service flows from the date of the flood
unttil the date of the decision to restore the damaged
capital

'\

/

of the decision to restore the damaged
capital until an indefinite future.

\
ﬁLost value of service flows from the dab

2. The cost of restoration plus the lost
value of services during the period of
restoration

3.The cost of replacement plus the lost

value of services during the period of
replacement




FeOROMIeS T RES I
L L N

Content Method NMethod
(1) The loss
of car services
. V €
during the car ‘
broke
(2) The loss of v v
replacement
Thel f
(3) The 0SS 0 . o
restoration .
Total Loss N (1)




Framework of risk assessment

(Grossi et al. 2005, Cutter et al. 2003)

Risk Assessment

/A

NCDOIR

Hazard Inventory

Flood Loss

v

Vulnerability

Hazard

flood depth,
duration, area etc.

Inventory
household
member, asset,

building value etc.

|

Loss

v

Decision Processes

|

Risk Management
Strategies

Vulnerability

Mitigation
mitigation measures, insurance etc.
Socio-economic vulnerability
House possession, experience, income,
gender, age, education, race etc.




The Content of Loss Estimation

Capital

ltem

Human
Capital
Loss

House
Loss

VAZN

NCDOIR

Loss Content

The cost for absence form work

Medical expenses

The cost of disease

caused by disaster The cost for

absence form work

The cost of structure recovery

The cost for taking refuge

The cost of clean and Absence from work

decoration

Pay for clean

Appliances Loss

Land Loss

The cost for fixing or losing furniture or electric
equipment.

The value of land




Flood loss model for households 22\

The survey data of flood loss

| Survey
Typhoon --MINDULLE (2004/07/01)
Typhoon --AERE (2004/08/25)
911 Flood (2004/09/11)

| Survey area : Five counties
(Taipel, Keelung, Taichung, Chiayi and Yulin)
Survey method : 367 samples
(sample erroris 5.1%)
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Loss Simultaneous Model A/

X, : hazard indicators

X, : exposure indicators

X, : vulinerability indicators related
to preparedness, coping and recovery
abilities



Flood household loss model

Income )

F value

Variables Coefficient statils_tics P Value
Constant -1.418 -0.582 | (0.561)
Log (flood depth (cm)) 1.966 8.300](0.000)***
Log (regional flood duration 0.493 3.512 | (0.001)***
(hour))

Log (house member) 0.756 2.875 (0.004)**
House possession dummy -1.515 -2.969 | (0.003)**
Log (flood experience) 0.346 1.782(0.076)
Log (average household 0.166 0.708/(0.480)

(16.758)*




Verification of flood loss model 22

Data ] Inaccuracy
Flood survey on 2004 27,407 NTD
11.22%
Model Result 30,483 NTD

AvcElayc IU

e [naccuracy

Flood survey on 2005
Model Result

Model accuracy nearly 90 %
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Landslide household loss model &=

/ Hazard indicators \

Landslide

Height of land

The size of t
sto

KK /
/— Exposure indicators _\

Y
Household type

Number of household
people

\ =

f Vulnerability indicators A\

[—



A

Landslide household loss model

The total effective sample size were 241.

* Significance at 0.05 level " Significance at 0.01 level *** Significance at 0.001 level
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Typhoon Events of Business Loss VAAN
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Typhoon Events of Business Loss A

1998 Typhoon ZEB

Flood depth 5m
Total loss US 200 Million
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Typhoon Events of Business Loss A

000 Typhoon XANGSANE

lood depth 8 m
otal loss US 100 Million
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Typhoon Events of Business Loss RN

2001 Typhoon NARI

Flood depth 8 m
Total loss US 1 b||
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Typhoon Events of Business Loss A

2004 ¥ F| (AERE)
125 [ES

2004 Typhoon AERE

Flood depth 3 m
Total loss US 70 I\/||II|on
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DATA SURVEY VAN

m Fubon Financial AboutUs  Brand Story CSR Investors  Corporate Governance  News

@ > About Fubon > Milestones

Milestones Yours [l

= Fubon Insurance takes over the top spot in Taiwan's property and casualty insurance market.

+ Cathay Insurance Co., Ltd.—the predecessor of Fubon Insurance—is founded, launching the

Fubon Group on its path to prosperity.




DATA SURVEY-QUESTIONNAIRE A
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DATA SURVEY

. losslssue |
/ ® Building \

® Machine

® Electric

® Stock

® Decoration

® Transportation
® Basement

\ ® Business Interruption /

VAZAN
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DATA ANALYSIS_ sample type AZa)

— ;
S v L §

iyl

Mining Water Construction
==
INDUSTRY Power  Manufacturing
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DATA ANALYSIS_ typhoon events 220

Total 26 events
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Wlnd LOSS-Taipei & New Taipei city @
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Agriculture Loss




Agriculture Loss A
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Agriculture Loss A
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Rice Loss ratio

== \\ind Loss (%)

- Rain Loss (%)
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A

riculture Loss Factors %42
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Aariculture Loss Factors %44
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Agrlculture Loss Factors %44

m LOSS — Typhoon radius
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Loss Factors

4 Typhoon path
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Loss models

Our system now able to calculate loss by 27 main land-use

/A

NCOIR
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TLAS Taiwan Framework A

Social welfare
Live k facilities .
Ivestoc ditches
breeding
Hospitals
Wood land fishery dykes
) schools
Agricultural land forestry commerce Water pumps
Government
o instituti d
Building land agriculture industry 'nse;:ji";::znatn Floodgates
N




TLAS character

A ArcGis 10.0 based
system

Using a ArcGis tool
"Model builder “to

build Loss models

calculation processes

Recognizing Spatial

égeographlcal area
ata only

A

NCOR
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Automatically produced bar chart : Affected household Numbers, loss of
productlon / structures
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Produced .shp files
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Cost-benefit analysis
(single event example)
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Top-10 typhoons for Tzeng-wen river baﬁ@

The End of Century
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The river dlscharge asses;ment. A
Tseng-wen river basin sy

TOP1 TOP2 TOP3 TOP4 TOPS TOPB TOP? TOPE TOP9 TOP10

- 7719.586 3156.794 3780836 5441 979 3387.93 3856473 1311.433 3507.61 2343.363

N 6750.627 7840.786 3367139 5758.54 7926.844 4445 437 2353 962 4801 892

Design discharge: 9890cms )

The analysis on extreme weather
event shows that

The frequency of exceeding
design discharge will increase
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Flood Loss with Land Usage
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| FACTOR ANALVS | (%
NCDIR

| Total rainfall > 4 ~
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ADAPTATION
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NCDOIR

Act Early : Loss — Rainfall Curve
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ADAPTATION

Reduce Peak Runoff

Runoffreduce ratio %
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ON E more

household preparedness

% Loss reduce
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/  EVACUATION

/ \ Drill and Operation
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84



DOUBLE



\ %

E
\ \v o ‘ S N '
A = oo W:o : S N\
$,9 i — . . - \
e — . "\ "
Ve - 8 ’ NN ~
s P )._ N \\ N ., ~
¥ . ., | P N
s s , |
5 3 % L d
O LOSS reduce
86



Diftficulties and future

| To Keep updating Land-use information from
government

| Upgrading Loss estimation models and updating
social-economic parameters

/A

NCDOIR
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National Science and Technology Center

NCDIR for Disaster Reduction

Thanks for your attention




