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U4 v kA @A 7

A E(indicator) AR : FHeEA(vulnerability)E TAZ o2 =A3 7] YsixA=
AFsE F e AFEd F3Holof 3 BF 137]9 HIAH Axe
2719 ¢ 3lj(hazard) A E7F AAH L.
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N
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A%, 558, 2%, 228,

- 1349 AEE 99, 4%, 4, @ . A7
Feny, A5 AfolR, gololn, dolvd, BAst 4%
— 2709l S8 AHEE FANSS AAH e

2. AR AE : olHF AIEEo] /A AT =EHE= FHAAol A"
S mX=A] Lolrr] Y3 A <A HF (risk perception questionnaire)<
73,
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Building Social Vulnerability Economic
Vulnerability Model Model Vulnerability Model

1. Indicator Selection

« Structural Type . Di
2. Risk Perception Rirec LoBdes

+ Building Use Questionnaire

« Building Codes

* Indirect Losses

» Government

+ Engineering Expenditure
Assessment
- J
Y
Hazard —» | Vulnerability |—, Risk
Assessment Assessment Assessment

<A™2.2.1> 259 AEA HAekd AR Y d oA

o Risk = Hazard * Elements Exposed * Vulnerability

o A38(risk)S 3L Fgr| =2 o33l
o AEe HIE dS FES 9ustH, o= ©Al fdll(hazard), FHeFA

(vulnerability), =% (exposure)Z A2, o] Al 714 &4 F 3 7IA = F7}
L2 A4sd Yo gE2 Wk

o A A Es A A Ao 245 =HUY, Y

rr

T AdgE
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Theme ‘ ‘ Individual in a household Access to services ‘ ‘ Organisational/Institutional
Personal Institutional
* How do personal attributes . * How does state and local risk
Conceptual and living situations affect management policies affect
Framework vulnerability ? | vulnerability?
* How do finances contribute to lation ith com { . * How does federal funding
recovery? contribute to recovery?
1 Age 1 | Rodiprocity T [Wajor Cities Local Gavernmeant
(2 [Income 2| Sanse of efficacy 2 [Tnner Regional 1 | Rasponsibility
3 | Pesidence Type 3 | Cooperation 3 [Outer Fegional State compensation/assistance
4 | Tenure Type 4 | Social Participation A EaHEE 2 | agreemant .
5 | Employment 5 | Civic participation 5 [Very Romete | 3 | Previous NDRA Funding
& [English Skills 6 | Community Suppart 4 unding
Possible 7 Hlouselyhold Type |7 | Network siza & | Chartyfundraising cause
Quantitative 8 | Disability . Fraquancy a;tilnd moda of
Indicators B House Insurance communication
10| Health Insurance 9 | Emotional support
11| Debt and Savings |10 [ Intagration into the community
12 | Car 1 | Comman action
13 | Gender 2 | Bonding
14| Injuries 3 | Bridging
15 [ Hesidence Damage 14 [ Linking
15 | Teclation

2.

Social Vulnerability Model

<A#2.2.3> AL31A Fepdell e vA=

8% AFYH AE

A e A E Aok S

2119).

ol Ql7tel B, AHEI TR Bakel tieby wEolsE shAu, vl
"ol aTHE AT B4 WEelrlw I @we 2o AAgelm
EEE DIECERSER K
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O AR A E(The Earthquake Disaster Risk Index, EDRI)

o Rachel Davidson¢] HAA A o2 v 7}53 XA AU 7715 =9
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xpgt S/33HE Aol 914

913
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xit s WS Hols A8k X9 HE

X2 ) xpst HA AHE HE
xpe: 1T HE
xXprs 24 JAAE A1

xpp: S
22 Qe Xg2: 1990 US$ 7]+ 1919 GDP
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=
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Xro:
Xr3-

Xrq+
Xr5-
Xr6-

1990 US$ 7]+ 1919 GDP

mjs] A=A 1919 GDP A& 10d7
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ol
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T
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<AH2.2.4> 35

AR A DA E

= A

o

7

| Tndicators | Mexico City | 5an Francisco | Tokgo |

whl 21 44 40
xh? 12 48 -1
xh3 B2 41 32
xhl-xh3 27 46 43
xhd 19 33 37
xh5 20 65 65
xht-xh7 Kl 39 48
xhd-xh7 23 46 50
xel-xed 45 43 a0
xed 54 i3 93
xed 7 65 606
xvl-xvi 43 a3 2
Fan] 32 56 28
xel 36 39 97
xe2-mea 44 20 i)
xrl fit] 34 17
xrd-xrd 4 23 18
xrd-xnrs 08 70 ]
xrt B 14 42
RT-Rr9 34 39 38
EDRI 38 37 54
<¥2.2.8> EDRIH o & F9 =X 998 A4 (hazard score) Bl

Qo ZToA B WA FAEE MIZBA A5 v hazard scorers &
WA =2 Hod A& 7K. AdAo R 7 A9 EDRI 9+ ARt
1 ol tr=27] W<, (R. Davidson. An Urban Earthquake Disaster Risk

Index, PhD. Thesis, Department of Civil Engineering, Stanford University,

USA, California, USA, 1997.)
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5. 3{alAel Mt X

(the Hurricane Disaster Risk Index, HDRI)

o Ql&ll(hazard), == (exposure), 3 A (vulnerability), B|4A] A 2 H%5
]/\

(emergency response and recovery capability)2] 4l 7}#A] 2918 1183}

TAHK. Lambert, A Hurricane Disaster Risk Index. Master's thesis,

Department of Civil Engineering, University of North Carolina, North
Carolina, USA, 2000). = 891 % A F =2 v 2.
. HDRIAFol 235t 383} 7 849129 2 A% 25
@ $38l(Hazard)
319 & ¢l(subfactor) A] % (indicator)
1-2%19] sglAde F HA F7]
&l (15, Wind Hazard) 3-4% 9] AL H LA F7I
589 &AL Ht WA F7I
- . THASOZ Qste] o 31 A9
EZ ol 1 7 (= T o o i
EFHY W I FE (5, Storm Surge) 91 (504 70
& olo] W AP
(forward speed)

@ xZ=(exposure)

(building exposure)

39 & ¢l (subfactor) A ¥ (indicator)
Ol A v TN
(population exposure) W o] s} WM
A5E =& 7

g 9 7HA )

AAR ==

(economic exposure)

sRloz e 45

A 5

HeaE2 =5
(lifeline exposure)

2~
qA8d 2 F

AAA HAS)

@ # kA (Vulnerability)

¢l (subfactor)

aol e

] 3% (indicator)

QAT H oy

0-4A, 654 o]/ A9 Hl&

_38_

NJE




16-644 14+ & olFol Al%ko] U=
(population vulnerability) ol Ml
05 WS A%

B4+ BCEGS(average Building Code
Effectiveness Grading Schedule)s &

o524 Feo| Hl

A%E APy

(building vulnerability)

A = ok
A A% A 209 wuke] ALglA uE
(economic vulnerability)

@ BAA] A 2 552 (emergency response and recovery capability)

3}¢] 2.2l (subfactor) A ¥ (indicator)
AAd7s4 X (mainland)2} oA A= A9
(connectivity) (country land)9] H] &

AF8715 3 IdA (shelter) 2] 24}
HIZA] dl=] Al ZE
of| A oyl Q9] W&

CERE!

(evacuation & shelters)

o] ] -
5754 o
. 2o e
(mobility) o = N
(AAgridF e W= 1, o}d A $-ol= 0)
o 107 W By
4o 10% W oAk
(resources)

F(state) GDP

o

HAZUS-MH

s AAGAE HFEMA)NA AAIS A8 B At o 5/4H7r 22
T, AX, SYAIH e Adel] oid e AxEo] FdE delH
o] 2o FFE o] HAZUS-MHEl= AZEY o] 22038 Z3) 7 AdEz
Aok o] AYRJIAE GISE F3 FHdentify)d 4 AL, 7} A Ao
a83 Aol il AdEEoY ¢1Zel wolA dnpirE FnjEo] QA
B7HAssess)ste] oJEA AGdEFAI LTS AAEE Aol 7 o] A A

A Decide)d 4 J=F s+t (Federal Emergency Management
Authority. HAZUS 99. Technical Manual. Technical Report, Federal
Emergency Management Authority Agency, (FEMA), Unites States
Government, Washington, USA. 1999)
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6. EconomistX|2] &te| & X|F&E (Quality of Life Index)
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7. Munich Re Group®2l Megacity2l megarisk®d

AA Aol AR YA S AAL@AARBADE A =A-AY AY
ol AZe] RuANA AA 504 HEA FADL o
AQF AZARANA AAFE WF adn AR HY, HH I,
59 U% 5 243 AN 24 AF5A 52 AA AT gl meh o5

37,

o

AASl A shed LA A 2 BAH Eado] ogEe
dre] madely, dxd MNeFEAR Fe el FEae
Aol Msd Arw F4. (=ade]l AAATAS 71002 JF AT,

Ma3h oL A A 162 Al 1491).
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Sz Aok old fdd wEE gEAnel Agd gg 72w o
= =] = = o - O o ”
FHsta HAg gigo] a7t AS ¢Er] 9 AVolgby B 24
° -
WS 9.
Amsterdam-
Rotterdam
[Handstadi Ruhr area
Frankfurt
Tokyao-
San Francisco Bay Lcndan‘ “ iﬁ?;:g:rg Yokohama
: New York » Hong Kong-_ Shanghai
Chicago Paris \'
Berll?stanbul Pearl River BB'J'”Q Seoul
- ‘ o Madrid ‘ ‘ Teheran delta
. Washington- Milan “‘ Delhi ppoia
Los Angeles Baltimare Athens Baghdad ‘
‘ Miami Alexandria ‘ arachi G ‘b
Cairo  Mumb
Nieaioar ity ‘. Medellin Lagos Bﬁnmgai:)fe ‘ Osaka Kobe-Kyoto
y ‘t KI"U ng Thep Mamfa Quezon
Santa Fe de Bogota ‘ Abidjan Caleutta Singapore
Jakarta
Lima b ‘
o» Hiode Janeiro
Sao Paulo
Santiago ‘ ‘ Johannesburg '

Busnos Ajres

The natural hazard risk index for
megacities makes it possible to
identify the risk potential quickly
and to improve comparability and
transparency.

<AH2.2.5> AAl =] A d A4

Risk index
{Circle size corresponding to risk
index walue, not true to scale)

Sydney

Relative share of risk index components:
Hazard

B Vulnerability

B Exposed values

o Wi

o mIA A FAYAL 2ER Fol= oAb AWEAE ARE 2o
A ARAG =] Ak'm AAANY} 1%H AW, del, A9
Som A% £49 el A cdSeta mdstshs AeolobtE FWH
el AR ATEsE A SN BFF 5 e FLS B el i

o Adee Bl mpEm WA mAEe] A% vE Azbat 43 AW Sof
MEl ok A B3 A3 HAFR dPAE olol(WielAw

AEASE 192 Ao
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Sk WA AES] A uFe] Adelt Alzkue] e s uE
ol WA ANTY sFey Sdol AL TAT A AL 3

o
27, & wIAY RY AEGIERE Fo @plzes dm 9

Hoj&,
Meagacity Country Population {mill.) Area (km?) [City GDP in % of | Natural hazards
m (2) country’s GDP | (4)
(3)
As at Forecast for c g
2003 2015 = E | |E g
g2 |3 |5 |25 5|8 |¢
eS| E|E(25/ 28|23
w | = |k |2 |FE|la | & | @
Tokyo Japan 35.0 36.2 12,100 20
Mew York usa 21.2 22.8 10,768 <10
Seoul, Inchen South Korea 20.3 24.7 4,400 50
Mexico City Mexico 18.7 20.6 4,600 s [
Sao Paulo Brazil 179 20.0 4,800 25
Mumbai India 174 22.6 4,350 15
Los Angeles UsA 16.4 176 14,000 <10
Delhi India 141 20.9 1,500 =5
Manila, Quezon Philippines 13.9 16.8 2,200 30
Calcutta India 13.8 16.8 1,400 <10 I
Buenos Aires Argentinia 13.0 14.6 3,900 45
Osaka, Kobe, Kyato | Japan 13.0 13.2 2,850 o
Shanghai China 12.8 12.7 1,600 <10
Jakarta Indonesia 12.3 175 1,600 ;o ||
Dhaka Bangladesh 11.6 179 1,500 &0
Rio de Janeiro Erazil 11.2 12.4 2,400 15
Karachi Pakistan 1.1 16.2 1,200 20
Ruhr area Germany 1.1 11.1 9,800 15
Cairo Egypt 10.8 131 1.400 50
Beijing China 10.8 11.1 1,400 <5
Lagos Nigeria 10.7 170 1,100 30
Moscow Russian Fed. 10.5 10.9 1,100 20
Paris France 9.8 10.0 2,600 30 |
Istanbul Turkey 9.4 11.3 2,650 25
Chicago USA 9.2 10,0 8.000 <5
Lima Peru 79 9.4 550 50 -
Washington, Baltimore| USA 16 8.6 9,000 <5
London UK 76 76 1,600 15 B
Bogota Colombia 73 8.9 500 20
Teheran Iran 1.2 8.5 500 40

]

Mone [ ILow [ Medium B High

il

<aH2.2.6> AA FaomEA AT A bz vhg 5
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ARGAA dZeM A Bdsw AEde] 7HE Zd Ad Asi=
= AL FEY AEEHE Y
dojee] Aity a7 wd
| A AAA =
715 HAR BEQATE AET A2 30Dl B3 Add 269 HAAS

Jobrlol A A Aol ¢ At AT RPFL 5HW~1o 2|

.

d
o

3
'

oo
=
=
N
™
rlo
>
>
oZ
BN
=
B O-
o
)
a8
M
112
o

= =
A=A @S Fozm FA whd Ty AZ@EAAF, 2ol Ad Aol A
A zo] wrAlsk A9 falg st A ESoF & B FTE 2599 ~309 f2o gt
T By dAIRA dAHG &Aoo diE

M7 HEA| THsHRIRIS

2003 20158  GDPH|
= Shm) oo R
1 EFU(YR) 35002+ 36202 40 710.0
2 MHEREAIATA(0]Z) 7008t 7708t 5 167.0
3 2AMHRYA(D|Z) 16408t 17608t 10 100.0
4 2MF 28, REH(YR) 13002 1460 20 92.0
5 OfojoRo|(ol=) 3908t 4508 5 45.0
6 2(0|=) 21209t 2280t 10 42,0
7 EB(E3) 7008t 7908t 10 41.0
8 obdel, AlEA(HalE) 13902t 16808t 30 31.0
9 E(F=2) 7608t 7609t 15 30.0
10 mRj(ZA) 9802t  10000% 30 25.0
1 A7R(0|2) 9208t 10008t 5 20.0
12 YAIZAE/(HAIR) 18708t 20602t 40 19.0
13 HAE, SE|20{3(0=Z) 7608t 8609t 5 16.0
14 ME, QIEE(ES) 20308+ 24709t 50 15.0
14 HIOIEE=S) 10802t 11102t 5 15.0
16 REXS(SY) 11109 11109t 15 14.0
17 43l0I(E=) 12809t 1270 10 13.0
18 HEAEIC(U|FRC) 7009 80002t 50 12.0
19 ZAIuK2{AoH 10508 10908 20 11.0
20 DYIAR=E(SY) 2708t 2708t 10 9.5

<K www.munichre.com>
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