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Abstract

The World Risk Index (WRI) has been published annually since 2011 to assess countries’
vulnerability and exposure to natural hazard such as earthquakes, floods and so on. The WRI is
widely accepted because of its simple system to determine risk level by quantified risk index,
where the risk is defined using several indicators from social and economic perspectives on
a global scale. It is essential to obtain a better understanding of WRI rating system and its
range of application since only limited data is used for the WRI. In this study, we discussed
the characteristics and the tendency of the WRI in detail and revealed dependency of the WRI
on regions and economic conditions of the countries. Furthermore, we further investigated the
characteristics and changes in Japan's risk estimation through the comparisons with other
countries and through the calculation of the risk index of Japan for the past ten years from
2005 to 2014 based on the WRI rating system. As a result, issues related with the evaluation
of the WRI were pointed out and the important points in assessing the disaster risk were

summarized.
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%o TL Ao FRZTAN, 3 xy, ALK
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Vo) P TH B, WRRITHFENEHRT 747 ~ A
(Alliance Development Works) 12 X V) 20114E (12 #%7
W2 AT SN, ok, EEKFERE - ABO
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SE M3 0 B ¢ 5 R0 B RTINS B L C RS
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ERRE S E THWW SN ENFAE R (GDP) < [
RitA i (GNP) @ £ 9 Zffi—igfE % BRKE
D FWIT KO BH T2 2 LU ETH D
LR L, AR EZ VIR (Gross National
Safety for natural disaster; GNS) & Z 1L 125
G BRI 7 B S0 KR SR O M & & IR L 72910,
GNS O &lE, WHAKEK»S 1 4F#% O The
Japan Times D725 1 JHAER 7 Trifr &, B
BNOWENE T > T AL, FEELOTV—TF
HHEZE L7 GNS TlE, 4 2 BREEOF A
HKCTHHBEHR ARV AT ADNEFHEOMAS
DLV AZBEOR B ZHEL TnD 7
O, FMOFINERTEEO WRLZ 5L, 0O
WAL R, RS AR T 5 2 LIXERD D
%o
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BEOBAET— & & 5H$ 5 2 & TERAEOHK

KEIIT 2 A7 QR R ORTOMES
JaEET L L1, RIS
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2. BRAXEICIHWHT 2 U X7 $EE World
Risk Index DI E

2.1 World Risk Index D& & & HTIDEE
20MALHR D & KBELH 7 13 Lo &3 H BT
EHAKEOMMBARBINTEBY, EHiZI L
=7 LAETERFEAM (20054F) 12 & [ A SR 5 E
(20004 ) WIZCT NS OBIFRIEICH B ik
R FEEL, ERLTwA, BREEEILE B
EORICHET A28 T 25 EE L Th DA,
WRI CiZ 20 &9 R EREOEICHEE) L TR
W77 a2 % BREED ) 275D An
TWwho F7, FESCEEITFHEIFICIZDBAA,
KEFER IR AN T 5 720, HRKE
) A7 EHIIC RV b D8 LT, R EE
WKOWTHHELERLTOL IV TH L,
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1Z World Risk Index 2014 D5 %% & 5124041 L
FUARSEEIZHS 5 ) A7 12OV TR EE & HA
L 2255 Z OISO WTEREAT ) .

2.2 WRIICHT B U R FHEiFR &4
HARKEIIR 35U 2 73BE, —ikiz (D
DX LEEEMEE LTEHE N5,

Risk=f(H,E,V,R,) 1)

ZZT, HIZBARKEOHB R A % I L
72 fE ks (Hazard), E X BEARKEICH S L5
A r FETERTGEE (Exposure), VIidERKEZ
%19 2 a55 7 (Vulnerability), R (9EIH$ 5
S EE (Resilience) % ZNENR LT\ b, —fk
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DR E SRR L L 72 fabii (Hazard) &% ~NOBEFRE I, R2IORTHE, BN, i
ELIAEHE o TnAI bR b.Thbb, HKIZW ST AN e THED, Gl EA I & -

E=HxE

TENPENDLANHE L (050FETRELEDE

O AR RO ATl LT L7 b 0

THhbo T/, MHELrEIT VRSN THhbo BAMIZIIUTORTEHRINS., T4
(Susceptibility) @ S, xf L & 73 & Wl (Lack of bH,
coping capacity) ® C, % L CHEILHESI KA (Lack

of adaptive capacity) ® A ® 3 D DRIEIZ L > T

((HhEE, BN, PRI STV S AR %10
+ (FIiEo, ¥Em EFIC k> TEISNAAE)

Lj\—F@ﬁ"@?‘:{ﬁéﬂ‘(V\éo j_&b%, XO.S/EW‘%‘%\\)\E]XIOO (5)
= S+C+A
y=2=77 4)
3 LD,
3B, VoOEHBAEIZIZEICH (Resilience) 2R —Ji, MEEEVOEETHS C S, AliES
F1 WRLIIBI 2 FIREOEFD
i e JE 5
I 55 1o FI#3 % (Natural Hazard) [ZBE SN TW B A4 OEIGTH B, MR, SN, dk 512
(Exposure) EM b0 LTFIEo, WHEA2%L 35,
eBELEa H#HIS (Natural Hazard) R5BELEBOELEOZIIRTSTH Y, HGIRM, i‘i/\E’J RN,
(Vulnerability) BREEIERICBILR L T\ b B85 (Vulnerability) (3@ (Susceptibility) , REJJ R A0
(Lack of coping capacity), #J5#E/J KA (Lack of adaptive capacity) ﬁ‘%%ﬁ‘i?ﬂ%o
&S E# 315 (Natural Hazard) 384 B 2 EDZIT R TS TH S,
(Susceptibility)
X ALRET T AN BBl % (Natural Hazard) R 5EZEBIC & 2 BRE  WHTEIR G % Fio T H12R/h
(Lack of coping capacity) |FRIZHIZ 2REIIDIKRSTH S,
TG RES] K AN 34 (Natural Hazard) RS BEEB)C L 2 B BIHEIG LT 2o ot o ZA4L,
(Lack of adaptive capacity) | &€, BIE O 2 23, dHLRE & 135840, RN EREZ SR ET 5,

*=2 2B BgEREOH EEY
G E T D HRKE B
H7E (Earthquake) 7= (Earthquake) (2N & 5415 EN O AL
FJANT (Storms) FJAM (Storms) 1ZHG S 52 EIN O A%
#K (Floods) #EK (Floods) (I & 5115 BN O A
F1E> (Droughts) T2 (Droughts) 12 & - TE» &N ENO A
HET 5 (Sea level rise) i _E 5 (Sealevel rise) (2 & » TE M S5 END AL
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(1) &1 (Susceptibility)

Al A TR TR
2% % 5 4 (Share of the population without access to improved 50
A 7 T O 98,57 sanitation)
(Public infrastructure) ’ #iELKAELE (Share of the population without access to an improved 50
water source)
et A7 LES NOEE (EboE &5
et 0 | (Share of the population living in slums; tion of semi-solid| -
(Housing conditions) : population living in slums; proportion of semi-soli
and fragile dwellings)
SRATFIN 14.29 FALMO NOEE 100
(Nutrition) ) (Share of population undernourished)
HeiE NI % (Dependency ratio) 50
BN L ARAT 28,57 (12.5USS /HULF CHEIET %) AR ADE S
(Poverty and dependencies) ’ (Extreme poverty population living without USD 1.25 per day or 50
less)
RFET & B ORS 1 A& 729 @ GDP (GDP per capita) 50
(Beononic capaciyand | 2857 _ et i nden 0
(2) ®HLEESIxan (Lack of coping capacity)
At AL RO T
B - 245 45,00 Ji&E WiRa%ds %L (Corruption Perception Index) 50
(Government and Authorities) ’ JERRY ke (Good governance) 50
FEANO 2 & R E#EHHICL2ARKE) A7 AT X2 b
(Disaster preparedness and 0 (National dlsaster risk management policy according to report to -
early warning) the United Nation)
1077 N 7= Y ki %k 50
B — ¥ X 45.00 (Number of physicians per 10,000 inhabitants)
(Medical services) : 107 NdH 72 0 Ik EL 50
(Number of hospital beds per 10,000 inhabitants)
AN 2 —
H;Sz; c;ir;lljn:t\r;ork)ﬁ 0 F B - 3685 (Neighbors, family and self-help) -
%.ﬂ%{%% 10.00 | ##F (Insurances) 50
(Material coverage)
(3) #ISHESI K AN (Lack of adaptive capacity)
Al R TR T
HE - WigE 95.00 BN F#EFE (Adult literacy rate) 50
(Education and research) ’ k% (Combined gross school enrollment) 50
o - ?lﬁ(/\ﬁ)%' iﬂl‘ﬁ% ((iEI;ler parity in education) 50
10 : X SR oY/ 1=V
(Gender equity) (Share of female representative in the National Parliament) 30
JKEJ5 (Water resources) 25
BRETIRUL A RE R R4 W% Rk & BB 2%
(Environment status/ 25.00 (Biodiversity and habitat protection)
Ecosystem protection) FAMEFE (Forest management) 25
A (Agricultural management) 25
I FARE L SUEEB G T 5 720 0 70 Y = 7 b
LIS 3 .
(Adaptation strategies) 0 (Projects and strategies to adapt to natural hazards and climate -
change)
fEREZ B9 5 BUfF 321 (Public health expenditure) 33
wE 95.00 SP¥7 4y (Life expectancy at birth) 33
(Investment) ’ TEHE LB A 8 A S 33

(Private health expenditure)
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SICT OB ICHEBORTREIFIE L, & TEE
IEHDOT — I ML 0 B TR IKTBEORIIEE
EHEABBO—EERT, 2720, WRITIZZ
D27 D 9 H AL ZE (Housing conditions),
KEAO 2 & T W2 (Disaster preparedness
and early warning), #:4 4 v b7 — 2 (Social
network), #J53E (Adaptation strategies) 137 —
FOAFORES PSRN SITE Y, FEBOR
FCIZ23MM ORI & 0 A S Tw
5o TNTOIERIE, TN ETNORIRET, \ZE
A w, R LTINS EMIEM & § 5 HET
FHEND, bbb,

Z(Ililei):ZZ(IZiszi):ZZZ(IBiXWBi) 6)

THEND. WRIDIRRREARWIZT7 ) —T 2
CAWR LT =5V —ADT—F 2 HWTED
KRFRHEELREVHERL TV BIBELIY AN
TWwho sEEFE, 7= 7 O#»HE (0~
1) L<EAESE (0~100) TR SN HfEid
ZETO~10EG2HEEL L THY TS,
72, KRN0 2 5 DI 0~ 1 O#HFHIC
INFE D L) IEELSN TV L, ZThb5UAD
¥Rl e ¥ LCT1 AH 721 @ GDP (GDP per
capita), f#HE (2B 3 % BURF 2 (Public health
expenditure), f&FE (2 B3 % il A 52 (Private
health expenditure), F 34 % @y (Life expectancy
at birth) (LT ORI & o TEELAF STV
5o

1) 1 AH720 @ GDP (GDP per capita), fEREIZ
B3 % BT 32 (Public health expenditure), &
FEIZBI$ 518 ASZH (Private health expenditure)
IZoWwWTig,

I =-logw/v,_) (7)

2) F¥FH 4y (Life expectancy at birth) (22W\ T
X,

1, =0.25log (log(85/v,) (8

ELTwd, 22T, v, 3KEDMH, o 13WK

iz L ZEOETH Y, FEZRE OB Z 5l &
LTEHEINT 5,

2.3 WRI2014DFER LR P EOHFE

X 112 WRI20140 EAF - F 147207 [El > WRI %
RERC S 2 BEFEm, MEistk s, MRty %
B, RPALRE D AN, IS RE ) KN A AR T,
WRI2014CO HIRSEE ) A 7 5@ BAL 3 2 idN
2TV, TANEY, NUHTHoTz. ABRKE
) A7 H3E O AL 3 21d WRI OFIRR T & %2011
ERLIO3HENEDTVDL, HAD WRIE
ALIZ20114E CTLE35M2 TH - 7245, 20124121316
frd L2 LH L, PIREISAIY (20134F), 17619 (2014
) LHER LT D, 201145 5 20124E 122013 ¢
O WRILIERZ O & b5 0%, IEgstEosmic X 28
BTH DN, TOFEMIBLT S, T2, s
@ WRLIEM D FA72207 [ & AR CTHEZERESKE
<, MEEFHEDPMERWZ LA TH Y, Hiio LT
LRERETHLZ EDTREN TV 5,

WRR2Y T, #5745 E > WRI OINERL R £ifil 12
Mz CHEIEDONEN LMK ENT WD LD
O, TR O BARMEC Hk =k ofE, S SI12H
KOY) A7 OFBIEHS 2SN T, 2
ZHB5IE, B IR L7z WRI2014 0 32 B 70 45 1%
BT L, #4812 o
WTERET L, 9, WRI201412DWCHE R O
Juy M CTHKEORERE~EIEEYR2 (1) 1R
To Tz, MU T L ORRRHEI OISR Y R
4R, 22T, HISIX AN E S O kX
FIZESVTHEL, TYT7 QLAE), T7Y
g (507 ), Fe7=7 (8AFE), F—1 v
A7/ ED), HE (1547 E), Wk 287 HE), db
k(27 ©7HIBICFELAEYW, 22T, X
2 (1) 1iF 5l oo i dufill & WRIE O & =5 (V
X E = const.) DXFMERLTWbH, ZIhHD
RS Mmoo RTind, Bz,
775 (A) ORI A TR
W5 s ( ZAR I IR S o b — A, W
Bk (O) 137 7)) 71 &g | 2B FE A 1912
Ll R, F2, AT 2T (W) 1T,
WRI EA2204 BN 5 2 EZSE ENCTB Y, /WX
Tk b rAIdREER, L IR TE <,
WIS E LTOWRIDIZSDEATRE WV, &
i, WRI OBEFEE IS EA N T 21BEO
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WA E4 World Risk Index| " Row it Kegst: BEE L RLREA K | EIGRE ) S
Exposure Vulnerability Susceptibility | Lack of Coping :Lack of Adaptive
Capacities Capacities

1 NRITY | 36.5 IIf 63.66 IIF 5734 | | 36.4 | 81.16 | | 5445 |

2 T4Y Y 2825 5246 53.85 i 33.35 : 30.03 G

3 % 2823 51.08 I 29015 81.8

4 T T 20.68 Ic: | I Rz | I |

[l I A TYY I:I:3 1.7 61 | I 4028] 605 | 5696 ]

6 e 1 1918 29.98 63.98 | 4537 85.44 61.12

7 axBz YA 1733 261 40.68 2.98 | 6461 | 34146

8 T LA LS RV 17.12 [ 326 [ 525 | | 320 | 7535 ] | 50.13 |

9 HRDT 17.12 27.65 [ 619 | I 4199] [ 89 | 5674 |
10 |77 =a—%=7 16.74 [ Jaoa 6715 | 56.06 | oE GG

11 HF 4 E—)L 16.41 L 2573 s | T |HEG | [l |

12 T FA 16.23 1] [ 3948 [ 1797 [ 63.08] =

13 =NSIT 14.87 27.23 B 5463 | I 3779 R | 4

14 T—Usrx | 1478 37.35 39.36 T ligo4 61.68 | 38.07

15| _¥=7evy |Z 375 |:l e [eo: M | e

16 74— [ 1365 B o7 4928 23.33 75.43 47.08

17 A A [ 1338 [ 4591 [ 2ba4 [ l1755 [ 3828 [ 31s8

18 AR A 1500 [ 3535 [ 5164 | [ 27/98 | 7687 | | 50.05 |

19 FreT [ 11223 [ 11929 G | BGs: | Bl | s |
20 Cx~A N [ ]2 [ 5% a7 27| [ 2707 2 | 5]

51 F T UK [ | 825 [ 30.57 [ 26.98 [ | 1484 [ 4315 | b3.96
152 TIUR [ 269 [] 925 29.08 [ Ji1613 [ 4329 [ ohs3
153 vzwer7ar (I 252 [l o912 [ 2766 [ ] 1287 [ 444 [ oRe7
154 r—vz I 251 [l 599 B 418 [ D [ 632] [ 399
155 AA A [ 248 [ o956 [ 25098 [ 1493 37.92 [ Dbs1

156 TR =7 [ 243 [l 723 33.57 [ lige7 5115 30.89
157 f27x (I 238 [ 641 [ 3712 [ laas [ 5893 33152
158 IV — | 231 [] 858 [ 2686 [ | 1441 [ 4005 26.13
159 V7 [ 229 [ am [ 4856] [ 21.34 | 7186 | I 4648]
160 omm—n (I 225 [ 7% [ 78 [ ] 1aa [ 490 [ b7
w61 74508 I 224 [l 319 [ J738 [ 1156 [ 3039 [ d7
162 =wz—5vr [l 219 [ 797 [ d749 [ J1539 [ 4009 [ Jdeis
163 777 EEEES (| 191 [ 59 3327 [ 1047 I s6s] [ 204
164 N—r—> 1.78 [ 427 41.56 [ ] 1304 [ 6657] [ 4507
165 ¥ U AR I 1.72 | 305 e | D3 | s | 43.34
166 714=x5vr | 1.56 [l 567 [ 2746 1 15 [ 4315 [ ban1
167 s I 1.44 I 3.13 [ 46.15| | 24.99 | 69.03 | | 4443
168 Ak 121 | 346 34|95 [ Ji68s [ 5036 3743
169 vworser | 1.17 | 293 39.42 [ 11519 7005 | I 342
170 ~ VA | 0.62 [ 1.65 37.67 [ ]1528 [ 5958 [ 3316
171 B — )L 0.08 0.28 303 [] 897 [ a4l76 37 6

1 World Risk Index _-fiz 3 X OV F {720 % [E| (WorldRiskReport2014° 07— % % ffi[f])
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