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CONSEQUENCES PROBABILITY

RISK CALCULATION

Calculate the expected value of economic damage and the expected value of the number of fatalities on the basis of the
product of the probability and consequences per scenario. The expected value is the probability-weighted sum of all possible
outcomes. The scenario probabilities and consequences of each scenario can be used to describe the societal risk (FN curve),
the economic damage curve (FS curve), the local individual risk (LIR) and the local individual risk without evacuation.

SCENARIO SCENARIO PROBABILITY X DAMAGE
Scenario probability, x E,
Scenario probability, x E,
Scenario probability, x E,

Sum total Expected value for damage Expected value for fatalities

Flo, WESPHEROMFHEICKNT, VA7 Z2HERIOMA Y 227 TR, Ziud, HDHFTIVD ANILE
W&o Tzl L IR E~T,
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Ji
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s 22 |30 |42 |56 |31|38| 51 |100| 40 | 50 | 63 | 100
5 23 |41 |54 | 67| 30|44 | 60 | 73 | 40 | 50 | 68 | 81
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F 11 KEH & HEFARRL D B L7 B DA AR O# 75 11

EE% JE % & Tk ERifEES | AN ofEut J=3:0) FEENEEY /NE
PrER 84.9 11.3 0.1 1.3 15.5 15.5 117.2 245.8
1975 05 2014 - F TOAMHE DR ERF « KELERE S SR H L72HE,
1 TKREHRGER (1975 4~2014 /) EHIw@yE (ERE) KEE - ELReR G)iIE)
MR 2 : byl TSEREk (1975 F~2011 )
4.3.2 [HEEER
EHEEEZRSKED I b, HEBETRFENICEMTE S 3HEBIZOW L, TAKRFRE~==2T L

(®) 1 (Etzz@En)ilm, 200544 H) (TS, M#EgEL LTRELL, £l 1) BE¥EEILE

Ko 2) FREZRIT DISEXREN, 3) FEFCBT DISEXRBEMN TH S,

HEERER

ERERRRIT, RAROMEEE I, BEFILE MRS I 2EE ARSI A — B 4720 OfHnfiifE z

FUCHH L,

PERERVERIFEREZ LIz, UTOXNTHIED 25HL, Thboadte LTHEEEIHAAZRH L,

Di = MiX(no+n1/2) XPi
i PEERAE. M B P MnihEs (H/ (L. B) ) .
nO:EWEIER . nl1: 2B A

LRI TRO LB T, Ei B EUE 1 A5 2 5T,

Z 12 (FIEE /TR L2 AE (A& 12

KT 7
FUIGR 100 200
4 j i ~ L
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A 13 WFEL 1 A 25720 0filifd 2015 FiFfhi#d, F9/(A - H)) 13

FEFESHH At
PRSE. PRAZE. WOFIERINGE 115,235
T 23,254
Bl 31,460
WA AR - BVIERG - KGEEE 93,098
THHBIE 38,749
JHly, EEZE 24,543
HIZEE. /hoek 26,464
BRI, PRI 20,439
TEIEERE. VIRERE 46,152
SEAITIE. BT - Bl — e R 3 35,924
HIA¥E, MEY— e ¥ 21,594
AETERE Y — v R RS 22,317
HE. FEEE 24,046
B, twhlk 16,969
HEHY—v ¥ 20,216
F—rR¥E 20,924
YN 20,924

il AKEFRE~ =27 W(R) FREEFMEML 0T 7 L—2—)
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& 15 (CERFBNICHF O XM (5kE) (il - 1000 F9/ 1) 15

. KT KL
IR

45cm A 50cm AT 50~99cm | 100~199cm | 200~299cm | 300cm Ll E
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AN
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BN Ahon sy = Zhilon poe
B 2 cilien yon =~ 3biles por
e = b bilo e
W < calen ywn =~ Shilen pae
5 cilon v

ke
INmaon Hinst
~1 hivn v
11 dten yoy = Zhilon por
B 2 cilen yon =~ 3biles por
W 3 cilicn pen =~ Sbilun par
W < calen ywn =~ Shilen pae
5 cilon v

PR3983.10December 2021 20



HRY

4.4 FHIROFEFNZBIT HHE

BEOWEORETIECOOTL, 4.1 Hird 4.3 HiTh~2%, ThERIRUMIREITICGEAT 2 &, BEMN
RWENRETE D, H 0T v a T, MEREFNRIN, A Ka 7 71 o0 TRENgEZ R L

7oo BEHREORESCHINCLD2E N, NA KT T TOENNILDLEEBLREITHONT, ZORNS ARG
%, M 10 4.3.3 HiTik, BIREFT KP4.2 IZoW\W T, HAHIOHE M4 Lz, FoFRIF, THE] 0¥
F U A TEHE SN ERICETRVA, k] 0 F Y A CIRLEGFENRR D720, FHE S geEsHIc
ENELDZEERLTND, WEHEITRNTT U ATK 800 M., ATV ATHR2,690EH LMD, £
DEFTBLEIHF/TH S,

TRCOTT VA ERD L, BADELT ) A oOFEEL, LT 1.5~-2.5FEThs, =12, Tk
KP56.4 1IBIFA T, ZDEIF 6 F L RKEL MR- D, ZD7=®, TOMIREATCIX. BEWREN, JIEHEN
LD & A 7 L BURICE LT B,

F 17 [HE) T VL TPk =TV FOMEFHER G 5 1) 171

ARG Bk B %*f£:~
FLIN_KP4_2 83200 83200 83200
ALN_KP5_2 170400 170400 170400
FLN_KP6_4 362700 201800 362700
FLN_KP7_0 308000 224800 308000
PEES +#5_KP56_4 311300 143500 290200
+/B5_KP58_0 465600 309300 450200
+#%5_KP59_6 568200 488200 541200
+W5_KP61_4 641300 597600 637400
+5_KP62_4 606800 547800 606800
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£ D MR e E 13, FRICEHERA V7 T RRAK LIS BITRE REEENEEL S D,

YRR DT U ATHEERR L LD 2 LiE, ZOMIREFNIITILRICEL T VAN 1L D02 O Lh RN &2 EKT 5,
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5.1  XIGHusofEEEsR

ok 28 AEALMEE SE RN S E OBR, A7 IA TR O SR M 54,000 A[1NZHEEER S/ ma e Lz 25, 5%5‘3}
_E?E%Lt D% 1,954 A[2] (3. 6%) DH T o7, FEROBEEHERZ M LR AKBOEE R 2 HE T 5720
T, BAREBADOANNEARNTA =2 L LTRETDOLERD D, 722, [k 28 FAMBHEZNIE] Tlix, #
f“ﬁ BT & DR AREEDR R o Tefed, EREORHEERZ W5 O#E TRy, 22T, AVr V=7 |
TiX, BRL AT v X OBEAFOREEERRE FiEE ~— A2, HARIZEBIT 2 REBKEDOHCEHEICHHA T 5
BT MR E AR IR R T D,

5.2 R OBRIETTE

5.2.1 HADOTIE

HARIZEIT DIRAKIEDHE L EHEET H72012, HARLEKEIICE TS5 6 SOILEL L i, WHREZRD -
[3]. % 18 IZRL7ZIBE 6 RIOKEROBHEREZEIZ, 0%, 40%, 80% & FHAFRE L L, BABEOESEA
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BREEE 2 T B6 . EBEOBEEER L 3R 5 FRMENE 2 bivd, FEEEOBEEER A JHEBKFED Y 27 553412
FUBNE D20, JIESIC X 2 2 2 b —2 2 AW BIBHE [6]°B 512 X 2o EERAHFIE
[7]72 L. W ODEFNRD D,

18 I 5D 1 B 18

K KERASE HEER (%)
RHFZEN 1982 13
HFEE 2000 44
BE 9 =, bR 2002 32

19 CBris B SR )
HREIEN 2004 23 (Bl iR =)

36 CHrg R HHT)

BIE 23 5, MK 2004 33
W)= e R —TF 2005 80 (==—AV v XH)
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5.2.2 FI7UXDFE

AT T, BMEA~OBEI REIC > CRAKHIROMEERAZRE L, HTREHETH, 8) ZHERT T
VAOBEEEAHEE L, Y 7 (ig) oGO HEEZ RN T 5, b0y T U AE, LITO
W o AL > THET A, FRC DEEOEM &R 13, BT A0/, Whbwwsd [V —RKZ 1 4]
TEHSN, V—FZA LB HD0, V—FEA LBRENDIZASKIENH DN L - T, R
DD,

1. BEOBRM &R

2. ARk RS ORI - BT ARSI X D EERE &g ORI

3. e #EEEOIE L L— b
VAT E OBHEREHEE T D721, B OIRMEROASERS e &, S E S ER RN A B Lo
TNEMERT S, 207D, M1LIRTEY . FHEENE & HIRIELBERICE T, RBIC, BERZHET D
T2DDONRT A= L LTHET T XTOARY "NEGTA Xy MY U —2ERT D, 22 THETLNDLRE
I, WATIEEWR Z SICIEFEKRENREL TRV, ETVOBHAAEESST Y ) 7L —a VR R Ehn
TN EThD,

(K11 By 27 = F DstEf 11

w-“‘ lefracties (met bandbreedte) ~

Overgangsgetsed binnen Gjuning -~
Evacuatiefracties
Verwachtingswaarde (5-tallen)
B 10% (102%)
B 5% (1020)
I 25% (2050)
_ 40% (30-60)
I o -

55% (45-75)
B 0% 45-7%)
B eo% (50-70)
[ 65% (5520)
B 75% (5590)
B 20% (60-90)
B o0% (20-95)
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5.2.3 HAL AT U HFOFEOaTRL— g

FEEZEBICL, ATVn Y27 TR BAERNTARSN TS REOKET »r— MEFRREZNEL, £<
DKREFEGIZ IS T NI AN DY Y — 2B L, AEENEZ B L otiR () 2HEd 25, 1~

VR U =i, BOKERNCERNSS gD Y — R2 A L% L1,
BEER) . BEWU — & A 4 G L) 03503 ) U F TRz HEE L, Bk L7z,

5.3 FHFRERT —F B L OME#
HARICET 57 v r— MRS < IE, BBk, FIRBBIC &> TAFICl - T ER &R 4RI, L b

DThHD, ThHDRENHHELNIERIL, KEROEROITELLI AR L. 2 RA 7RI  R s

U—RZ AL/l Y —FZA L5 (3

BB G EOBFHIFE L TWD, A7av s FTIE, BAROKET v — Mk 86 FHI DT — 2 %

WL, A X PV —2Epld 2 (R19) . 2EL, EFAEOREPENENRRD-OEENLETH

50

A 19 RIE L7 HADAFFHI19

Year Target disaster

Target area

1982 |Yamato River Flood

Qji town, Nara prefecture

1982 |Yamato River Flood

Matsubara city, Osaka prefecture

1982 |Flood in September, 1982

Kishima area, liyama city, Nagano prefecture

1982 |Flood in September, 1982

Tokiwa area, liyama city, Nagano prefecture

1983 |Heavy Rain Disaster in Sanin region

Suzu, Misumi town, Shimane prefecture

1983 |Heavy Rain Disaster in Sanin region

Furuminato, Misumi town, Shimane prefecture

1983 [Heavy Rain Disaster in Sanin region

Monden, Misumi town, Shimane prefecture

1983 |Heavy Rain Disaster in Sanin region

Ekimae, Misumi town, Shimane prefecture

1983 [Heavy Rain Disaster in Sanin region

Minatoshimomachi, Misumi town, Shimane prefecture

1983 |Heavy Rain Disaster in Sanin region

Morimizo, Misumi town, Shimane prefecture

1983 |Heavy Rain Disaster in Sanin region

Misumi, Misumi town, Shimane prefecture

1983 [Heavy Rain Disaster in Sanin region

Mukainota, Misumi town, Shimane prefecture

1983 |Heavy Rain Disaster in Sanin region

Kurosawa, Misumi town, Shimane prefecture

1983 |Flood in September, 1983

Tokiwa area, liyama city, Nagano prefecture

1986 |Typhoon No.10

Motegi town, Tochigi prefecture

1986 |Typhoon No.10

Akemono town, Ibaraki prefecture

1986 |Typhoon No.10

Ishige town, Ibaraki prefecture

1986 |Typhoon No.10

Mito city, Ibaraki prefecture

1998 |Flood in Ketsu region Niigata prefecture

Sasakami village,Niigata prefecture

1998 |Heavy Rain Disasterin East Japan

Kooriyama city, Fukushima prefecture

2000 [Heavy Rain Disaster in Tokai region

Tenpaku ward, Nagoya city, Aichi prefecture

2000 |Heavy Rain Disaster in Tokai region

Nishi ward, Nagoya city, Aichi prefecture

2000 [Heavy Rain Disaster in Tokai region

Shinkawa town, Aichi prefecture

2000 [Heavy Rain Disaster in Tokai region

Nishi-biwajima town, Aichi prefecture

2000 [Heavy Rain Disaster in Tokai region

Kita ward, Nagoya city, Aichi prefecture

2001 [Heavy Rain Disaster in Southwestern Kochi prefecture)

Shimokawaguchi village, Kochi prefecture

2002 [Typhoon No.6 Flood

Higashiyama town and Kawasaki village, Iwate prefecture

2002 [Typhoon No.6 Flood

Kooriyama city, Fukushima prefecture

2004 [Heavy Rain in Niigata and Fukushima prefecture

Sanjo city, Niigata prefecture

2004 [Heavy Rain in Fukui prefecture

Toyooka city, Hyogo prefecture

2004 [Typhoon No.23 Flood

Fukui city, Fukui prefecture

2005 |Heavy Rain in Northern Kyushu region

Kawayama area, Mikawa town, Yamaguchi prefecture

2005 [Heavy Rain in Northern Kyushu region

Naguwa area, Mikawa town, Yamaguchi prefecture

2005 |Heavy Rain in Northern Kyushu region

Nekasa area, Mikawa town, Yamaguchi prefecture

2005 [Heavy Rain in Northern Kyushu region

Iwakuni city, Yamaguchi prefecture

2006 |Heavy Rain in July, 2006

Stsuma-kawauchi city, Kagoshima prefecture

2006 |Heavy Rain in Northern Kagoshima prefecture

Satsuma town, Kagoshima prefecture

2006 [Heavy Rain in Northern Kagoshima prefecture

Ookuchi city, Kagoshima prefecture

2006 [Heavy Rain in Northern Kagoshima prefecture

Hishikari town, Kagoshima prefecture

2006 |Heavy Rain in Northern Kagoshima prefecture

Yusui town, Kagoshima prefecture

2006 [Heavy Rain in Northern Kagoshima prefecture

Ebino city, Miyazaki prefecture

2006 |Heavy Rain in Northern Kagoshima prefecture

Minowa town, Nagano prefecture

2007 [Typhoon No.9 Flood

Kamiochiai area, Fujioka city, Gunma prefecture
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Year Target disaster Target area
2009 |Heavy Rain in Chugoku and Northern Kushu region  |Sayo town, Hyogo prefecture

2009 |Typhoon No.9 Flood Ootoshi area and Hirakawa area, Yamaguchi city, Yamaguchi prefecture
2010 [Heavy Rain Disaster on 15th, July Kani city, Gifu prefecture

2010 [Heavy Rain Disaster on 15th, July Yaotsu town, Gifu prefecture

2010 [Heavy Rain Disaster on 15th, July Mitake town, Gifu prefecture

2010 [Heavy Rain Disaster QOyama town, Shizuoka prefecture

2011 |Typhoon No.15 Flood Kooriyama city, Fukushima prefecture

2011 [Typhoon No.15 Flood Sukagawa city, Fukushima prefecture

2012 [Heavy Rain in Northern Kyushu region Tatsuda area, Kumamoto city, Kumamoto prefecture
2012 [Heavy Rain in Northern Kyushu region Hita city, Ooita prefecture

2012 [Heavy Rain in Northern Kyushu region Nagano area, Yame city, Fukuoka prefecture
2012 [Heavy Rain in Northern Kyushu region Joyomachi, Yame city, Fukuoka prefecture

2012 |Heavy Rain in Northern Kyushu region Hoshinomura,Yame city, Fukuoka prefecture
2014 (Flood in August, 2014 Wajiki area, naka town, Tokushima prefecture
2015 [Heavy Rain in Kanto and Tohoku region Joso city, Ibaraki prefecture

2016 [Typhoon No.10 Flood Otomo, Iwaizumi town, Iwate prefecture

2016 |Typhoon No.10 Flood Mukaicho, lwaizumi town, lwate prefecture

2016 |Typhoon No.10 Flood Horono, Iwaizumi town, Iwate prefecture

2016 |Typhoon No.10 Flood Hinata, lwaizumi town, lwate prefecture

2016 [Typhoon No.10 Flood Hikage, Iwaizumi town, lwate prefecture

2016 [Typhoon No.10 Flood Otofuke town, Hokkaido prefecture

2016 |Typhoon No.10 Flood Minamifurano town, Hokkaido prefecture

2017 |Heavy Rain in Northern Kyushu region Tofo vallage, Fukuoka prefecture

2017 |Heavy Rain in Northern Kyushu region Asakura city, Fukuoka prefecture

2017 [Heavy Rain in Northern Kyushu region Hita city, Ooita prefecture

2018 |Heavy Rain in Western Japan Aki city, Kochi prefecture

2018 |Heavy Rain in Western Japan Seiyo city, Ehime prefecture

2018 |Heavy Rain in Western Japan Kawabe, mabicho, Kurashiki city, Okayama prefecture
2018 |Heavy Rain in Western Japan Arii, mabicho, Kurashiki city, Okayama prefecture
2019 [Typhoon No.19 Flood Nagano city, Nagano prefecture

2019 |Typhoon No.19 Flood Kashimadai, Oosaki city, Miyazaki prefecture
2019 (Typhoon No.19 Flood Higashimatsuyama city, Saitama prefecture

2019 |Typhoon No.19 Flood Chofu city, Tokyo metropolitan area

2019 |Typhoon No.19 Flood Oosato town, Miyagi prefecture

2019 (Typhoon No.19 Flood Marumori town, Miyagi prefecture

2020 |Heavy Rain in July, 2020 Takayama city, Gifu prefecture

2020 |Heavy Rain in July, 2020 Seki town, Gifu prefecture

2020 |Heavy Rain in July, 2020 Nakatsugawa city, Gifu prefecture

2020 |Heavy Rain in July, 2020 Hitoyoshi city, Kumamoto prefecture

2020 |Heavy Rain in July, 2020 Gero city, Gifu prefecture

2020 [Heavy Rain in July, 2020 Yashiro city, Kumamoto prefecture

2020 |Heavy Rain in July, 2020 Shirakawa city, Gifu prefecture

2020 [Heavy Rain in July, 2020 Kuma village, Kuma district, Kumamoto prefecture

5.4 it &R
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WEEED U — N2 A L

AK7uY =7 MIBT LY — FZA LE, HED OREEERT S TOMBE SRR GREEERF OB THE) 2%
BL, TR_RTOT—AT—HETRDIZN, AR THTEINRFRKE DK EFRHFIZL T, il -
JMNZEITRDDERVBNWEAS S, BRITHET H72DDY — RZ A LAOERIT, HEFRSPERI TN
O, EOWRE, ok, BAREDKEPRETHET, HOIWIIREKAMICET 2 ETORHRTHS (X
12) , RBERBEICNE R ) — RZ A SiE, BED LRI E TOMRRE[9] & MR OATTIEE[101IC &L Y
HEET D, ZOMR, BERY — RF A LIE, SHTITRERR 200 NEH TR 1.4 K, 2hllsto A
0.6 R & /e o7z (F220) , BMNITAATHEEDIZIFNS D 72D[11], BTITHEA 0D AD Y — R X
A LI 2.8 Befi, 2SO NIFHK 1.2 I TH D (£ 21)
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®70 ° o N
) ° °
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20 o * o iMin o Lead time: 153hrs
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10 Min —
0
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Lead Time to Evacuate (hour)

Display N =53 (all: 86) on the graph excluding the followirg cases
+ Cases where the issuance of evacuation information was delayed+ Cases of No lead time

Long kead time{3hours or mare) Min, Ave, Max
®  Long kad time(3hours or more) tEach Case

= Short kead time(less than Shours) *Min, Ave, Max
® Short kad time{less than Shours) :Each Case
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V- F&x4n ES FLE BK
oY — P2 A4 L0 (3 R . 7.1% 40.9% 81%
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Io7uYy PO, BEERE SESERERLOMBEMGEHONCT D, £OPTYH, BEEREKE
ZIHEITRR L2 AOEIE & CTEOMBNBNT-AIZONT, A7 r V=7 MTTRITT 2,

ZIT, BEICKEELRER LI AOEIE LI, WEOKEICIIT D ERBCBERRORIA 2R LT
Do M THEFENDRVERZ, 2 OT U — FMREIRRBW OKERRICET 2 EMEE R 20720 Th
%o 32 T RTITIW T, B LOKERBREREOMFRAMIELLE 2 A, KITRT XL SICTIEOME (H
Bt E r = 0.60) M EONTZ, Ziud, PrERRBRCREERRRO H o ERIT, KEISHT o aEE = <
BEHET 2 ATREME S EVMEINICH 5 2 L 2R LT D, TORICHESE, UTDO X I ITKERREZ /T A—F L
L 7oREERa S (— B3R 2E ST Z &R TE D,

y = 0.5869x + 19.625
ZTIT X KRERBRE (%) |y R (%) THD, ZOBBOUIA ML, KENRREAE LTI
72< LK 20% DREER G TE D 2 NS, ZOREEBICL Y | EED x OKERBREOEIE)
(SIS DR HEE 95 Z LN TE, L0 Mg E 2 S U 7oe R 2 BOE 0 2 LS ATREIC e D,

[ 14 K ZiRGE G N T A — 5 & LT 14

100 NF3e
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.
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5.6 iR

K 151%, V—F¥A DL CTHER SN v T A R RV U —ThHhD, FEOY —RZ A 7L, U—
RZ A L (BEFEFIARG) . V—RZ A LEW GEEMLLE) O&LFEIZ, AV vy =y FCTIE LZFHO
BEANRTA=F T2 F VAT EDOELTRT, TORIX, I ATLOB#EREZRL TS, 22T

. V=R A LRRWGE, H5WITEERORBRP BN LA L, ERNLEEITHHE T X 20 E L,

WEHEREZ 0% & LTz, U— REA LRENGAE, V— R¥ A AREWGEOBERT, 1T 41%, 44%T
botz, BRTHR MFE) 1326%, 20707 ST, BEERNSEH SN A RAKBOEBEAND (#
E<E) 2D, BAKBROECREHE L TCWET, £z, BERL2 M EIE572012, =a—F Y U XHICBT
A= e B R —FREOEE (80%) ZEMLTWET, AVaY s b TlE, LilOBEEEROIE S
1B LR DM AR R T D,

LI 15 I — N& 4 A ZHS o T N b J—15

Evacuation

information issued

No Lead Time Short Lead Time Long Lead Time
40% 30% 30%

(33/86cases) (27/86cases) (26/86 cases)

Bvacuation Rate Ave. BEvacuation Rate Ave. BEvacuation Rate

0% 4% 44%

Overall Ave.(Expected Value) =0.4X0% + 0.3 X41% 4+ 0.3 X44% = 26%

5.7  EEEEO A MESREM:

WL, AN OITEINE ORI KR E REBE G2 5720, WS ONORMEEEZESI TR DS, 23 2=/
—Yal, WMEOKER, B, ANxOFEHk. DX BRI, Zh o T TOMmAREE O T O TR
BRIET, Tz, ERHIEIN~O TRERBEEE & STFTIC & 2 BT~ OB DN S | BRBRGFT~ORERICK
ELHET D, LENR-T, ZO7—<IZBELTL, BEEOZE LILE Y 2 7 BBO I OV THMFEZ RD
D120, SLRDMENRLETH D,
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5.8 T T NVUGEDORSR

SHBROBEE LT, SOISHERRRE - REDPLETH D, SBOTRRENEL LT, BARTIIREBKEN
BIHELTWDTD, RHOEHR R, V— N2 A L7RL) ZBML, ZIUTESNTA Ny b ) — L0
R DHEREMET NS THD, TN, BEERZEHTOLENDH D, o, AT vV =7 bTE, &
TOFFIHE L THEEER E LT — ¥ A ATER LAy, RERIE, KERRZR SlEER L AREEDH 5
BHRITEH L. KERLEATOBELRLHEST RETH D, BT, ZObaEOsRORFNEEZ =T,

o EHIEWMAE L LITA XY MY U —2AERT D,

o HNHAKERFOMRAZEEEZ, ERVPLZRITHETED Y — N2 L& RET,

o U—RNZALLSIOESR OKERER, Yok ¥— vy 7OREMER PSGIROSMRR L) LREEEROM
BRI T 0, EDEHE (RiEHEM) MR OBEERICHELE L TV D2 a0t 5,

o LILAEBEZT, SOICHIFFMEEZ KB LIcA N2 MY Y — 2 BT D,

o HFBEEROBETIEEHRET 5,

K16 R Ii - tE 7 16

Flood threat

Short Long
Lead time Lead time
40% 30%

No Lead time
30%

Stay at home Stay at home Stay at home
50% 30% 10%

Shelters Shelters Shelters
40% 45% 50%

Outside
B threatened area

10%

Outside
B threatened area

25%

Outside
B threatened area

40%
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5.9
(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

275 3CHk

T+ R (5K 13 WHETkR 7300 A72%8E, HIATC¢d 1954 A 2016 4
https://kachimai. jp/article/index php? no=2016831133129. (HAFEDH)

HWIAT TR 28 FEHE 10 51 X 2 KEICOMEEFER ] 2017 4F
https.//www.cnty.oblhlro.hokkaldo.Jp/_res/prOJects/defauIt_project/_pageJOO1/002/382/zen
bun.pdf .(HAZED &)

E Lo KER - HLRER KEOWEIRES T OFI & (P 25 F3817H0) ) 2013,
https://www.mlit.go.jp/river/basic_info/seisaku_hyouka/gaiyou/hyouka/pdf/higaisihyou_h25.
pdf .(HAGED #)

SR RES [T 27 9 ARIE - HALEM K EIC B T 2 ER O IERIUFIRIU I B TH) 0 L EER
B IR, 22 %, 2016, http://library.jsce.or.jp/jsce/open/00906/2016/22-
0345.pdf .(HAZED #)

R EROEE LS - Wty £ — 40 2 F 7 ASENKECE T 3 ERBETEFALT] S 3
7 H, https://www.pref.gifu.lg.jp/uploaded/attachment/243366.pdf .(HA&GED &)

JNEHE— [BEMNEHED-ODKEY X7 ala=yr—ya YTEY R T LD HARGHEZHIE -
FOCEE 23 %, 25, pp.309-318, 2006,
https://www.jstage.jst.go.jp/article/journalip1984/23/0/23_0_309/_article/-char/ja/ . (HA&
D H)

BGHEZ S [FEYRER % F o 72 1R EK IR O RESE R HEE 12 B 3 2 EERINIST ) LR AR F2, K
T. MR, 67 %, 15, pp.12-27, 2011,
https://www.jstage.jst.go.jp/article/jscejusr/67/1/67_1_12/_article/-char/ja .(HAKZED &)
Maaskant,B. et al., Evacuatieschattingen Nederland, Rapport HKV lijn in water, 2009.
lisax_%%‘ﬁm%“‘ﬂl%% [GET ARHBSKEER A v F 7y Z7-EBR o< 0 - #IXE 50K
Y | pp.58-59, 174-175, 2005.(HAED &)

E LB AT R T R R - R sGEMEREE [P K E 50 < 0 FHESEE I 200 2 5SS 1K)
2013, https://www.mlit.go.jp/common/001000488.pdf .(HAGED #)

AKEFSIk, TORER TR % e BRIRAME T I 3 1 2 K ERESE IR o AR AT B I B 3 2 FEBRIMEGT ) 2016, K
Yol Bl, KLY, 724, 45, pp.1333-1338, 2016,
https://www.jstage.jst.go.jp/article/jscejhe/72/4/72_1_1333/_article/-char/ja/ .(HARZED &)
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6.1 EFEOKFICBITLHRT YT DIEEE

RO & 912, KT v =7 s OMGHIRTH S a Kl T3, Pk 28 FALifpE SN K F IV T, LI

L DRARBEEITAC TRV, B EMERIC B DR ORI [1]%2 KD & 2016 FIFFER 2 frok

MTHDZ Lmbmnd, £7z, 2016 FLRTOWEMEREKMIEZ, 35 FE#-72 1981 i D, TDT=H, ITHIT
KREOHEG R, BAKICIDAEGREL TORWHIRTH 2,

223 |G HE T, S e — 2 K[ 1]23

MEHE LR ' — 2 Kz (m)
1 1962.8.4 38.12
2 2016.8.31 38.07
3 1981.8.5 37.54
4 1957.9.19 37.05
5 1961.7.26 37.00
5 1972.9.17 37.00
7 1955.9.8 36.88
8 1958.8.28 36.60
9 1964.8.26 36.49
10 1962.9.9 36.22

6.2 FEEBOFIEITE

6.2.1 HADIIE

RAKBEDIFEELEHEEICE 2> T, HATIRERE LEEN =2 —F VA TRELIEAY F—2 - I R —F
DANMEIOWFEE L1510 (LIFESIm) [21MH S TW5A[3]1[4]. 20T, #5EE OFE (65 m%
LI E/65 MoRim) #ME 2729 2T, BAFITS UL EREREL TV D, WEHEN 65 il EOBAITHE
DOfx FHEE CIREGEEEA AL, 65 AR OB AL TEE B O B ORFICRET S AT LTS (X

17) . Z LT, KE) O OEKIZBKRED D fEBKN . LKA, ZRKMHED 3 DI/ LI BT
2, BYIORENSEREMNAREZHE L b02R U T, BEREAHEET D (£24) , AN B[3]IE, EED
R, SHOE S, FHEESN, BARBTREREN W LA2#HER L ET, 5wl EOXRBHKEICRBIT
DR A HEE LTz,
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/X 17 LIFESim =70 #[3][4], 17

&5 years and older Younger than 65 years Inundation depth
from the top ceiling

Danger Water Level - 1.8m or more
Inundation depth  |critical water Level 1 1.2m or nrore
/\ from the top floor Less
than 1.8m
/ 1.8m fety Water Level
A or more ~ T
Danger Water Level 12m Floor
Critical Water Le i or more e
height
Less
Safety Water LeVll| loof than 1.8m
Floor Floor
height height

24 RZAKFEIZN U720 105 [3][4) 24
IR D418 By |

fEBR ALY 91.75
e b VA 12.00
L ApIR AL 0.023

6.2.2 AT UHDIE

BRI DIFEHEIHET TG 72> T, AT & TIHILERME 2 B S ) 72 B R A AR AT T LN &
TWA[5][6]. S.N.Jonkman [5]i%. /K% 3 SO @RREIAT, KA AMIC LR 558, £
DOOFER) 13, SHEIBICIRKIEE T A—F L U RERZEM L, 0 - BAKIC X DS HEE
L7, B. =X b H[6]1F, EHEEoU 2737’ m Y =27 b VNK2 (Floris2)[7]® U 2 7 FHliZ 50
T, FEEDORED 2 DO OB BRI LA 28k, ootk (a8 - #ESh-7=9. S.N.
Jonkman OETIVEWE L TRAEE 4 D208 LT, IR & OBEREM LR CHEEE, LITIIRT,

Tl 68 T4+ 3 0D AU
d-v27m~2/s 7»> v22m/s
Fps= 1

Y TRET=N (A o A W% 12013
(d+v<7m2/s £7-1% v<2m/s) =L T (d=2.1m ¥ w=4m/hr)

In(d)—uN
oN

Fo,rise (d) =Py ( )uN=1.46, on=0.28

BRI
(d-v<7m?/s or v<2m/s) and (d = 2.1mand 0.5m/hr < W < 4m/hr)

Fb,rise=Fp,Remai
Fp = Fp,remain +(W — 0.5)%
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Z Ot D FEK
(w<0.5m/hr £72i% (w =0.5m/hr 2>> d<2.1m) 7>> (d-v<7m?2/s £7-1% v<2m/s)

Fb,remain(d) =®y, (‘“(‘fr#) uN ==7.60, on=2.75

Z T, diRKE(m). viltd(m/s). wikAZ EF-R(m/h), FIETER, OHRMEIER AN O R RS K
B w h OFHE, o @ h OIFEHERE,

K18 7 F 2 5 DI E# 18
1.0

oo —Rise Rate =< 0,5 m/u
' ~—Rise Rate = 1 m/u
08 +— ——Rise Rate =2 m/u

| =—Rise Rate =3 m/u

e
~

e Rise Rate >= 4 m/u

mortality (-)
© o o o
w = w [}

o
N

°
-

o
°

Water depth (m)

6.2.3 JEHTIEDER

AAROENNEA T o IR TRAET, ZOMKLML Tl Ths, o), WINLETS &, K19
D EHIZ, BARTITRBMIEREITFHIOF RS K E RTINS L o THik - BIE L0 T FFMNERE L TN D
[8][9]. i - BIEOHFZE[10][11IC L B &, S eKAr EHIC & 0 ERSEEHITENCBATIC, 5D\ i
HRTTHETDIFRRE SN TS, (LATF 2 20HFIE2/RY, Wk 27 4 4 9 ARMKE - HIbZRKREIC
B DRI EHRTT T ORARA LAHE 0.5m/h, FAk 30 4F 7 A ZlKEICIS T 5 M LR A E T ERETCTo
FRARNL BT - 1.0m/h LEYEES [12]05 /8 - iN[13)Ic i nid, #EE0RMEE LT, 2 BEnE
HDOVIEEH#HE THoTmZ L b MESN TS, 20D, BAROKEICLAZEEREKERHEET 5720
WZiE, AAROILEREI L OMEERFES G UC, TESPTE T KA B FE S O KBRS0 8 O F i
EEETRETH D,
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K119 (7)) THIRLBEN TV TRLELESSE (P 31 4F 10 7 19 5 REFIRELEFII7EE) (2581124 Vi
) . () KBGO T OBKTSE (Frk 30 47 A R ETTERR)  (ZZ 9] /2L U #i#E) 19

1st floor of own house

House where
; House washed away
people died

2nd floor of own house, other

©® Vathed aaay T
Large daage I:I Breach Point |

§ © Nediun danses B 2 \% "
Sy SN
‘%’E‘Q‘M

:» e

@ Washed away

® 2nd floor damagedlst
floor damaged

® Partial ly damaged

® Inundation only

+4 ERCURECES
OHut ste. washed
anay

EFEOKEFEICLDHERNEEE 2 5 & BRTHEMAZ G & LI EBHEEICH - Tk, KBEEHEE L TR
KR, VR T), KL LA HEEOBERELEBE T REThHD, Elo, KB ORMEEZZBE L., HRE OMigs
PEIZOWTHEBETRETH S, AROIFECREBAEH S5 HIEE., Bkx kB EME2BET 581280 T
WERZRbOTH D, —J7 T, LIFESIm £7 VL, BAKE OKGIH) TEDEREZHEZTEY, KEGEGEE L
TIERAKEDHDBFRIZ L EFE > TWDHN, HEEDOFHE (65 sk, 65l kay) #BE L, EEEHD
FITAREM A2 E D TV D RS TH 5,

PLEZEE % SRBREERFICARE S N D ARG T AHE O P CF AR /) ZE O ACE T TN 8 < AR A, KE#Se
BB bR - I ORI K D 287K ERZZET 2 R DA T EEEAEA S5 HiEE AW, A
AKOFEWNTRET N EZMEAT 2I0hlo THREN S ED, €2 T, AV Y=y M TIEHEEEMEET IV

(6.5 fiii) DYEAEANT D,

6.2.4 LR

HARDRBLOBEHES L A% OMBE R E 2. WIKOHEF T4 T v ¥ ORTREREERT s LIC Lz, &6
(I DATITICIE, B R E A L TERTH LN TE 5, KOMICBNTIL, A7 4
DIET R E AW EE B>V TR T 5,

3 WIRIZR T DA EE

2T AR FEE TRETIATSTRPUC LY | BIEOEREEET LN TE S, LT, HEHD
EIWZOW T 5,

o O

i
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6.3.1 AH

KGR O A M3 28,800 ATH D, ZHbHA, fERRICS b SNAERE WD Z&I124%, FRIZ, ZOH
Y NIRE TR 27 e IS

K20 A 17D 5247 20
t e

Legenda
Fopudation

10

TIIIIIE
j8¥sssxys
8838888y

6.3.2 LR

BUEEZRO DI, KB, EAE iE%E 6.2.4 B0 CEEEEAWTRET 2, ETEL, TITORE
HAEETRTORKNRE = ICONWTEHEAT D, 2T, HoMEEHIC, FECERORDFEZHAT D, FH
i, R U A OREEHLS KP61.4 OKIREZRLIZHDTH D,

[121 ®A TV FIZL 0 KP61.4 58I L /= 575Dk 21
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ZORIKEEILE > T U A ORIKAL ER-REMAGDE, HCRLFHET D, KM2213{HA vy azm3—FD
FELHEAERL, FECHFEIT0.1%KENHEHTIL 10%U L& X625 R H D, Ziud, —MRITKIENES 722
FERHCENPELSRDZ L THATE D,

(22 K7V AIZL D KP61.4 J3RME L 72 55 DI L5 22

6.3.3 EEH

BRER TV A OERIT, FHTRITHEHELZEE L AN EZRCTHEET 2, #2ZET5 L, MAAEnT
BEERIIG T, EEBROBMENZELL 55, FTORIZ, BRDOWUE ST VA Kk, &/ KR 2—20)
& 3 OOmEEEER HEEEEE L ORBL (0%) | TR (O0HE) 26%. LIRIE 80%IC W THEHE Sz R
T BT ) A K> U OEHAN R 5720, ARICE L SN ARBRRD1, ZRBRICEERTH
Do

H#25 T U DIEEK—E 25

G

i O =

w w u
ALA_KP4_2 4076 17 13 3 4076 17 13 3 4076 17 13 3
F#LA_KP5_2 7830 23 17 5 7830 23 17 5 7830 23 17 5
HLA_KP6_4 15594 56 42 11 9358 9 7 2 15594 56 42 11
ALN_KP7_0 13930 28 21 6 10445 2 2 0 13930 28 21 6

iEES +5_KP56_4 13411 186 139 37 5985 27 20 5 12427 | 118 88 24
+5_KP58_0 21555 | 162 121 32 14200 47 35 9 20769 | 127 94 25
+5_KP59_6 26884 | 340 253 68 23204 | 134 100 27 25533 | 225 168 45
+I¥5_KP61_4 30421 | 337 251 67 28893 | 218 162 44 30283 | 289 215 58
+5_KP62_4 28880 | 179 133 36 26558 76 57 15 28880 | 179 133 36
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ALN_KP4_2 11289 40 30 8 3906 14 11 3 7619 36 27 7
FLA_KP5_2 13861 58 43 12 6638 17 13 3 13575 57 42 11
FLN_KP6_4 20556 | 100 74 20 8946 6 5 1 16335 53 39 11
ALH_KP7_0 20179 67 50 13 10539 3 2 1 18326 51 38 10
ok +5_KP56_4 35769 | 365 272 73 5366 22 17 4 21006 | 165 123 33
+5_KP58_0 36646 | 566 422 113 13526 41 31 8 26538 | 169 126 34
+5_KP59_6 37052 | 879 655 176 23014 | 115 86 23 30825 | 310 231 62
+I¥5_KP61_4 39174 | 834 622 167 28380 | 164 122 33 33886 | 352 262 70
+5_KP62_4 34274 | 414 308 83 25887 60 45 12 35913 | 514 383 103

FEHEBSEITIC LD . PRV OBER DR R OB R Z 5 SR TIRN L 22D 2 ENnnd, Zhiud, HBIo
HHBAPANE D bitEP LD, ILEOFHARE 2D LVEDABERIZSLENDTZDOTH D,

BH SN pE LT 2 & EEBITNZ RN DWEDNA K1 7T 7 ORIRIC L BURIC ST 2 2 &M
Shb, TRKR] T UAL THRRRY 22— FHVFOEIHEKHNESS, 2/THDL, L, Ta/hl
TV AL ORFIHEBRIRE S, 20FICETRDIL LD D,

TEIX, KP61.4 xRk TV A TlEEZEBE LAaWIGED, MEHikicB i) 288800 iR L TW\5, Zh
M. EEHED LW EDOERE 7D,

(23 A7 V4 KP61.4 (25517 B3I EDZEH] 774 23

4 Legenda
Loss of Life
<10

1.0-5.0

5.0 - 10.0

10.0 - 15.0
> 15

6.4 SEEEOTFEHICET DA HEFEME

FEBOWETENTH, B ORHERAINS . Ay —ARAS T THE, 47 > ¥ ORERET N % HHT

Do ZOJEIE, 1953 AT o F TRAE LTLEICHESW TR Y . BLL TH Y R E 22 0B I 0 T hE

T ML oENE DERIE THL0ThS, TOMDHIEL, LY RHMRT e ARHRERLD D & &
HNELTEY, ZTAUCL VRERICERPELD Z LI 5,
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£, ZOFETLEFRERDO N2 OALEICHBETH 5, ANAOKES BTV D 56101, ERET
NOFERICEEERIET, OF D BEHEE 7 L L EERET NV OMBE DR LAHEERICL Y EEROENT
HeTE LB 2RO D Z ENATRRIC R DD TH D,

F7o. HIRZ L ORI G . B OREE. ADOERSAN. KESKMRE, HERICKRE L BET D,

DX RAHEFEMLIESE 2 BAEREER LN X7 12OV T IV IEVWREBEZEL DI, 2Oy
ICOWTCELRBMWERMETHD EE XD,

6.5 BT EEBHATETT NV ORE

A7aYxy bTHEH, MEOHEMNE - EAXPEN, AREXIG L LI EEBHEE T T VOHEE T IEIZ DN T
Fx fpiam e b LR & LT, BEREREO OIS, BRI X 2 87K LR Z2BET 28056,
AT xs FCRETREKEZBEHSEL FEEZHWE, LrLAaRS, FETleARICHEHTIICHE-
T, BROFMEHEIZEDETZETVORENKLETHS, ZOD, K7av =y hORE LT, Hil/zsts
BHEETTNERET S, 5%, RET AL 2EAMEORIESENLETH B,

6.5.1 FHRA

FAS - AR G[14]OREIC L 2 & K24 1R T L 51, [EES) G EER Y I2b—vay) 2FELIS
INZE->Th,  [BEREFT LI OFIR] (ICHB SN DB REAE LR oz, L LARRL, BiRO &SI AK
DITAEOKERORBHEFRIEZ LD & RPREREFT L TIIFEROMK - BIESFE LV, €O, R
DIEERHEEIZ DT~ T, [BEREFT L O] (S S 5 E 2 WYICFHiid 2 0813 H 5, 2 2 Tid,
(AR &R IE ORIk 12 LTz,

K24 4 JF[F S 2 b—2g 2 FELE G~ > 7 [14] 24

AR

Tokachn aner

Hazard Zone:
B The breach zone
The zone with
rapidly rising water
The remaining zone
O Breach Point

(AR E T AHE O] OFEZXFE LT, AEY KLU HiED OFRPMEEE LB, ZRNIZWD AR
100%% L9 % (FD,B=1) ZE&EEELTWD, ZOkD, FERAFEIIAT 2G5 a—ay XTHDS
FlEO@mNAEY ROV TG OFBOMEEESRME (K25) 15) 16)3H0N 6TV,
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—H T, HRTEAERED EOLEEN/ROEOBRAH S (1426) [17], REEEIX, AEV RV TiE
D DAEBITEEANTHRAEICH <, MENRESLSRDILEBBEZOND, KEEMEROZBHEREICLSNT
3. BEEEERIRT — 2 OXBOME ORiE - IEMIE) | S8 (IRFHE - EE - RE) 208L, £2
BRT =7V OF VL, WEREEOREOBERZHE T 2 FENHVLN TN 18), ZhbaliEx
DL, RBHEEPEELRICE > T, FEROMHENRRD ZENWALNTH D, FrT. KEWEHIEER O FZ B E
METIE, RERCIRGETR OISR AME S L TRHMES TV D, Zhud, AAT 1995 4F 0 Pk R 5
R 2011 FORAARREN 2 &EOMD THERNPDJAR THIRIC L 2HENFKEL TEHY . HEFRHDZHME S
NTNDZEnD, FRHICESWTEEOMEHME LT TE 2 L )R- Teibidn 5, LLaenb, KEIZ
£ 2 FBEHEEITEEIMERICH 5 b 0D, KHERIC K 2FBHED &L 9 A —F =123 iRy, 2ok
O, ATrY=r bR, [BEREFTHEOEK] OREREMER L, BFEMEO L E2—Ic k> T, KER
BROBERERET DI L & LI,

25 L0 RN L D) KD FIHESE15)25

Uh, m/s
i —
Qo
3 3 Total disruption
<
2
22 Flooding Partial
g damages
21
E \
0 e
0 1 2 3 4 5

Flow velocity (m/s)

B 26 HAKICHEITSETEOMENFG.  (4) HARDE,  (F) #E17) . 26
Percentage of houses to be built by structure (Japan, 1988-2018)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
m\Wood = Steel framed reinforced concrete ® Reinforced concrete m Steel ®mConcrete = Others

Percentage of houses to be built by structure (Hokkaido, 1988-2018)

1988 —

1993 I —
1998 | _
2003 | _
2008 __
2013 —_
2018 _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
mWood = Steel framed reinforced concrete m Reinforced concrete m Steel mConcrete = Others
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Compar ison of house collapse conditions
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Collapse, house that complied with the new seismic criterion (Wooden house)

Collapse, house that complied with the old seismic criterion (Wooden house), verification: Yagi and Kure (2020)
Large damage, v2d=10, Kawata and Nakagawa (1984)

Washed away, v?d=20, Kawata and Nakagawa (1984)

= === Damage occurs, v'd=15, Sato et al. (1989)

An uninhabitable houses appears, v2d=2.5, Sato et al. (1989), verification: Tabata et al.(2018)
— Houses may be damaged, vd=1, survey results in New Zealand, verification: lino (20089)

L
Washed away and large-scale damage occurs, 2<v & 2<d, Priyambodoho et al. (2020)
=== Dartial damages, the Nethadands (Masonry and brick houses

)
Total disruption (collapse), the Netharlands ( Masonry and brick houses)
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Compar ison of house collapse conditions
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Inundation depth (m)
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Flgw velocity(m/g)

= === Darage ocours, v2d=15, Sato et al. (1989)

An uninhabitable houses appears, Vid=2 5, Sato et al. (1989) , verification: Takata et al.(2018)
==== Partial damages, the Netharlands (Masonry and brick houses)

Total disruption (collapse), the Netharlands { Masonry and brick houses)

AK7ay =7 bPORRIC LY UTOH7=2REBMEEET L2, SROMRETHREL LTRET 5,

[REBR 8 T 30T o> A 3]

v?-d > 2.5m3/s?
Fp,a=1

Uk iz & 54 5 5Ei])
v?-d < 25m3/s?and (d=22.1m > w=4m/hr)
Forise (d) =y (M) yN=1.46, oN=0.28 (-12)
[ER IR
v?-d<25m®/s?and (d =221m and 05m/hr <w < 4m/hr)

Fb=Fh%mm+(w—a®@ﬂiﬂﬂﬂ

3.5
[# o fth D fE])
(W<0.5m/hr £721% (W 20.5m/hr 222 d<2.1m). 722 (v2-d < 2.5m?/s?)
Fo,remain (d)= @y (“‘(‘ff#) uN=7.60, oN=2.75 (ﬁ)

T 2T, diEKEE(m). vidiE(m/s). wiKAL ERFE(m/h), FIETE, O FFEREIER S o R R
w: h OFEE, o h OEMERFERRL £,

6.5.4 A%&OIGH)

LSHBOWEEE LT, FTOMRBLETH D, HEMEORILICHT- > Tk, Fak 30 47 AW (LAt
EFRT) | FRk 31AERE 19 5 (RBFRELFM) | SAUCE 7 AZEW (BARRIREER) % OHE S0 KB
72 TR E O LR S 2B E 2. AAR~OBEAMEZIERT 208N D 5,

PR3983.10December 2021 46



HRY

(e s & T+ 32 D ik ]
o IFEITBIT 2HELBUKEICK T L HBMEORGE, A A~ AMEDREE,
o BEIEMFSEICIE S W TS R & OS2 RIS D i,
o ISR L EFEHOBRIEOIE, FREIEFME~OEEL-DOBE,
o ITHEOHWERRIIES S KEHBERKDOEA,
o WEAKFEICHES TR DL,

ki3 adic 53 248K]  [#ofommE]

o BHEMLTOREBIEA N =X KO & HEHH,

o AAROKEIFIFITHS  FEILOE T G & O LR O,

o FEFEMONLES I 2l —3 3 k> TELIN DKM EFIEEDERE,
o WRFEMDBE,

o MEDFERLAOHEDOEIDEWEEE,

FERDEZ S

HERDBZZ L LTUL, A v Y= M THR L2 IRMEAESIMEE (RIE) LB OBERENBEZ L5125
D, VR D BERE LT BIER ORISR ARET R ERE LIZGEIIE, M E bICREZFR L eb, HED ORI, B
61 4 8 H OILERFOFH BT A 5T R E LT\ 5, BRI R ORRER OGN E /D & g 10 L0 Bl L%
BnZ (K30) ZEnb, HMEREE (1950 4) ([Zxhic LIEFEED, MEEERENESNIZZERTH 5 AN R,
IHMREREICXS L TWA Z &AL LIEGAITIE, B Ch 5 IHMEIEMERHG T OIS & RaRFEH & 5 Rk -
TVEfE D OBBEEM AT 5 Z N TE D, 20ES (K 31) BREBFHRICK LML THD LIAETE D,

B 30 RAFEIEL & FROLIF  (ZEZIH22) (2014#) 30

10
L + Small damage
A : Medium damage
:\Vj 8 - @ : large damage
T [ = : Renovated house
‘8’ L
s§8fa
© !
= !
g PA ‘B
E [ ol
x e L °
=2 r CApA~~
L AO 8
LG
Q, a B

Elapsed years (year)

PR3983.10December 2021 47



HRY

] 31 [HMPRAE IS I L 7o ARG E DA 31

7K Inundation depth (m)

Comparison of house collapse conditions

pact
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0 1

2 3
Flow velocity (m/s)

Collapse, house that complied with the old seismic criterion (Wooden house), verification: Yag and Kure (2020)
= === Darmage occurs, v&d=1 5, Sato et al. (1989)

An uninhabitable houses appears, VAd=25, Sato et al. (1989), verification: Takata et al.(2018)
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Pf,scenario,zlq = Pf,section,zlq : [1 - (Pf,scenario,llq)]
Pf,scenario,slq = Pf,section,3|q : [1 - (Pf,scenario,llq + Pf,scenario,z |Q)]

Pf,scenario,n|q = Pf,section,nlq : [1 - sum?_l(Pf,scenaria,nM)]

Pr scenarion| @137V A DBERERTH Y . LIROEAENRREZMIE LT b DO TH 2, ZORMEIZ, LT
UAOREEFRL, L) 27 ORHBIZHNS,
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&b EROEs v a T, FNEY BEROLEBIZZEE LW D, U4 L7 LR MRITE L 2
%o 2F/BADE I v a i onTIL, Ltk 7 v a USSR L2ARWEA IO BTREE T 5 720 BRERREER D D
T%, FLT3FKEDOEZ v a it FEOBEYZ Vg Atk iy 27 BMMERT 5%, ZE LTV,

7.3 o) ARk

LEERAEREROIAR ST U ALY, KIELE 2 E 272 Tk ORBICEBIT i EO LS @mkE R 42 J 4
b, INDOMEELE 29 ITRT,

# 29 TV AL TR, TR E 29
ST Y ADRRAERE (KT

)
FLAN_KP4_2 1/29708500
FLN_KP5_2 1/363030
FLN_KP6_4 1/1530
FLN_KP7_0 1/1130
+¥_KP56_4 1/60
+¥_KP58_0 1/3900
+¥_KP59_6 1/480
+¥5_KP61_4 1/174820
+¥5_KP62_4 1/180

SURISEN D R

DRk okt e Nz ORPEZHET D2 & T2 23T %, #£ 3012,
) OWRPLTOILEF MR 2R, LERAERRIL k) ORLEV /IS Ro TS,

# 30 7V AVLE AT, 85 30

— ¥F ﬂuiﬁz)ﬂézﬁ(i@%?
FLIN_KP4_2 1/1533756680
FLIN_KP5_2 1/6906020
FLIN_KP6_4 1/26380
FLIN_KP7_0 1/39570
+¥5_KP56_4 1/90
+B5_KP58_0 1/22290
+B5_KP59_6 1/1870
+Br_KP61_4 1/1007420
+Br_KP62_4 1/7100
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OERAMRICEEL 5220 9 —2OMEIL, MEEEEROTEIMETH S, AWM CIELEERE %
ERT 223, EiB#ERED 95% LIREE HW 2D LI0ERAMEN L2, £ 3112, MEOBBEMERD 95%
[RAE DL T AR Z RS, 7B, 95% LIRMEIX 95%EM XM O LIRMETH VD . FEEITITMEERSAMD 97.5 /%
—tEFANTHD,

#* 29 OILBRAERR L T 5 & RITEOBIBREROBIMZLD | BRNF LIRS RTINS,

3 31 27 Y AR A (JFH 95%) . 31
VU AR AR (RO

95%) .
FLAN_KP4_2 1/2863600
FLA_KP5_2 1/35000
FLN_KP6_4 1/160
FLN_KP7_0 1/70
+¥5_KP56_4 1/50
+¥_KP58_0 1/1770
+¥_KP59_6 1/290
+¥5_KP61_4 1/63760
+¥5_KP62_4 1/20
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8 BEY RS

NEEY 2213, FRSNZILERERRICLEOREBZ R LU TR D, VA2, RFENY A2 LFEEKY 27
THEY, RETIE, HEOr—2AZZ 7 IO Y 27 258 H L, ~T, URZH TR, TRE & [
Kl DY AT DENERL, EHICAA Rl T 7 ORIROENDHERICKITTEECHOWNT HIRN5,

8.1 ®HEWU R/

8.1.1 REFHAIHE OHIFFHH

TRFF R OWFHEIL, 27U 4 2L OINERAEMRRICRFIRE LR L, TRzl ) FICHAALTH
325, [UREBOZEZ RO D20, Tk & ek o T ) A TRRERT, £ 32 TiE, TEE) &
TV FOREFE Y A7 2R LT D,

BRHEY 27 I TOXTHRNT S,

n
Economic risk = Z Pr scenn " Damagescenn
1
n = {IEETPIT

BB 2 EOIIFHEIIN 37 BAH/EL D, ZORFMY 271X, BEREFT KP56.4 NEERE2->TED,
P E VSR CREEST 5 2 L & e o T B,

SEEMEZEEST D L. WERMER L EENBINT 2720, BEMY 227 BN+ 5 (£ 33) . BEMHED
WIFHEIL 204 8 64 5 HM/FICHINT 2, ZHE 5.5 FOEINTHY . EDED 50% Lk MEREOHIM X %
B, 50%ITRFHILEDINC LD LD TH D,

BRI CIE, BTV AN TR N Fa 2l I 72T 5, MESTOD, Bipd A FarsF
TORRAENNVTREN Y A7 27 L, TEE] o F AT B8iEm/ s KRR & &

N OFTRR10% E o7z, ZhiE, T@E] OF—F &y MIBKOBIRIZE 2N Fu 7T 7 OBMIR
HILTNWD T2, BFHNREEOCEHNREN TH D Z LICLD, UL, 4.4 HioWEHR L —8T 2,
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32 BIRLEEG IO VX2 & i) DRI 17 S iikm VX 2 32

RSP | DEBAEREE(P) wEE (M) | BENY A7 (@HMN/E)
FLN_KP4_2 1/1533756680 83200 0.00
FLN_KP5_2 1/6906020 170400 0.02
FLN_KP6_4 1/26380 362700 13.75
FLN_KP7_0 1/39570 308000 7.78
+¥5_KP56_4 1/90 311300 3296.58
+¥_KP58_0 1/22290 465600 20.89
+¥_KP59_6 1/1870 568200 304.38
T¥5_KP61_4 1/1007420 641300 0.64
+H5_KP62_4 1/7100 606800 85.51
L 3,729

k) > FVATIE A Far 770 TRl TR/ . TRRRY 2—24) HMOEEBHRKRENTZD,
MEE] O F VAT TRIE Y 27 ~DB L RE 7D, LRRolBh, TROREFNY 2715, ik
KI A e T I 7CTRHELE, TR U A% Dk #EHT2 &0 BEFITH 6400 75 M /H 1
L. 35m1 L5,

# 33 HHEEPFOfEGF Y 22 & TR KA OigiEr ) 22 33

RS PT LSRR (PF) Em (HAM) | REGY X7 (BAA/F)
FLP_KP4_2 1/29708500 268983 0.01
FL_KP5_2 1/363030 330438 0.91
FLIN_KP6_4 1/1530 483160 314.83
FLIN_KP7_0 1/1130 480609 426.26
+¥%_KP56_4 1/60 833980 13346.00
+J¥%_KP58_0 1/3900 855874 219.20
+#%_KP59_6 1/480 865033 1791.73
+5_KP61_4 1/174820 917039 5.25
+5_KP62_4 1/180 798407 4359.83
At 20,464

FREORENY A271%, REOFHBEHRTHE Lz, LERERROHEICEBMERDO FIRE (95%) %M
W5 & JAERAMRELILE Y X 7 13N 5, #£ 36 Tidk, TORIWMICEBITHRFNY A7 24, REFERY
A7V 3.5 FIZEM L, BEMY 27 OWIFHEIX 716 (8 18 B/ L o7,

7 34 FIBH T OfEgF Y X2 & TR DY - ViR D 95% |- [REUHEF DigiErs U X 2 34

TR LS A =R (PF) #EE (55 M) \ BRENY X7 (BHMH/E)
FLPI_KP4_2 1/2863600 268983 0.09
FLPI_KP5_2 1/35000 330438 9.44
FLIN_KP6_4 1/160 483160 3029.52
FLP_KP7_0 1/70 480609 7082.86
+-B5_KP56_4 1/50 833980 15709.33
+H5_KP58_0 1/1770 855874 484.17
+H5_KP59_6 1/290 865033 2993.99
+H5_KP61_4 1/63760 917039 14.38
+5_KP62_4 1/20 798407 42294.25
& 71,618
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8.1.2 REFERIE D IFHE D 22 43 A

PEOHFHE (8.1.18) (TLV, HlEkoY 27 2RT, ZORENY 27 OMFHEL, ikl omS&
HZEHTED, K321, M@E] TV AOEMOAZRLIEbDOTHL, THITED, BEFHY 27 O
VLB 3235, RAEEBOLET, K33 IRl ThHhDH, FFHY A7 OFRKPBEICERNL TN D, Z0
HMZ, JUEERAEMRPRE S Ro7o 2 b & JURHME LU SARES RoTe Z e A b2 &I
&2,

[X]32 T2 DFEFFY X2 DRI (B ) . 32
f" -, ﬁ" i ‘.>

o

i Legenda

Economic Risk (Y/year) {5

<5.0

5.0 - 10.0

10.0 - 15.0

15.0 - 20.0

20.0 - 25.0

25.0 - 30.0

30.0 - 35.0

35.0 - 40.0

i Legenda

8 Economic Risk (Y/year) &
<5.0

5.0 -10.0

10.0 - 15.0

15.0 - 20.0

20.0 - 25.0

25.0 - 30.0

30.0 - 35.0

35.0 - 40.0

> 40.0

‘.
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X 33 Liud, BHFRIY A7 0%, KEDPRBRE VR TR LSV L3005, THuE, €O R HIK
WIBTITHY . TRTORKST VA TEOHIBOKIEP RO REL RS> TWNDLZENLHRPITE D, £z, #
RO T, BEHY A7 R@EOHk b H Y . ZHIIMMEDOR WA T INHET S BRI LTS L E
AbNET, TOXIRGEHO—FlzX 34 ITRT,

[X] 34 FRFHT U X 2 DR D — 34

8.2 EHEKU RV

8.2.1 JFEAEOWIFFHE

FEEHOMFHEIZ LY | LI L 2 EMERE R TIRET 2 2 LB TE 5, FEHFHITHET TR TOHTICE
WO, ERRRMEERTH D 26% 2 A Lic, KUBELBOEEL RO L0, THE] & k) oI+
WX BRERERT, #3512, MLl OVF )BT 2EELOHHFMEEZ 7T, WHEEIE., 0 1.63 A/FET
T, ZOERDOV A7 1%, MEERT KP56.4 N EFEKTH Y, HEAE WRER L /o T D,

KIEEE N BB SN D & MERMER LIEELBHM L, CORER, A 27 b+ 5 (£ 36) . FLEEK

DOHFHEIL 7.6 NFEITHINT S, AT 4.5 F0BINTH Y, ZD7ED 50%ITMIRHEROBEM, 50%1T5EE
oML s2b0Thd,
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K 35 FRIEIAFIICN TSI EHIFIE L i) DRI TS 1718 35

R 10 3% £ RS (PF) FERY 27
FLN_KP4_2 1/1533756680 13 0.00
FLA_KP5_2 1/6906020 17 0.00
FLHN_KP6_4 1/26380 42 0.00
FLN_KP7_0 1/39570 21 0.00
+;_KP56_4 1/90 139 1.47
+5_KP58_0 1/22290 121 0.01
+H_KP59_6 1/1870 253 0.14
T H_KP61_4 1/1007420 251 0.00
+s_KP62_4 1/7100 133 0.02
&3 1.63

K 36 FRIELAPIICN TS IEZEIIFIE L TIFH) WIS TS i 7518 36

AR AT R A e =R (PF) FHERY AT
FLIN_KP4_2 1/29708500 30 ~0
FLP_KP5_2 1/363030 43 ~0
FLPI_KP6_4 1/1530 74 0.05
FLP_KP7_0 1/1130 50 0.04
+5_KP56_4 1/60 272 4.35
+-B5_KP58_0 1/3900 422 0.11
+#5_KP59_6 1/480 655 1.36
+5_KP61_4 1/174820 622 0.00
+5_KP62_4 1/180 308 1.68
& 7.60

FREOFEER Y A 7R, O E iR A2 IV CEMR L7z, JOEER AR o BRI i R o _ERE
(95%) ZMWW2 & LI AMR LU Y 27 138N 2, £ 37 Tk, 2ORIICET DERY X7 2R

LTW5, UAZX3.5[FITHEML, BEHY X7 OMFHEIL 25.16 N/E L7225,

2 37 KBRETFIZAT B IEEHOMIFEEL [FEAe) DYeHE J- OEIRD 95% LI 1275 TEB DRI 18 37

RS T LEREME(PH) AR ARV RS
FLN_KP4_2 1/2863600 30 0.00
FLP_KP5_2 1/35000 43 0.00
FLN_KP6_4 1/160 74 0.46
FLN_KP7_0 1/70 50 0.74
% _KP56_4 1/50 272 5.12
+#5_KP58_0 1/1770 422 0.24
-+ _KP59_6 1/290 655 2.27
+5_KP61_4 1/63760 622 0.01
+5_KP62_4 1/20 308 16.32
&3 25.16
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8.2.2 HAVYRZ

AV ZZIZED . HDEAPFFEDHAT CHET DFEMMEREZ, BMEOHRLZO TR 22 LN TE D,
AV Z270F, 7 U LR AR, TR, BElRZHAGDELLOTH L, BERICOWTIL, FHE
TH2D 26%%/MMH LT,

AV 22712, LT TR S,

n
Local individual risk = Z P scenn - MOTtscenn - (1 — evac.percentage)
1

n = L2 AT

TEIZ, #E) ORWICBTAMAY A7 2R LD THD, VAT OEWEFIL, 7¥—ARAZT ¢ Hilgho
EEICAZIE L, BENR Y A7 L —&KT 5,

B 35 i) DRKICIIT SN Y X 2 35

|||||

i Legenda

Local Individual Risk (Pf Past) SEEREEE
B < 107

10-7 - 10-6

10-6 - 10-5

10-5 - 10-4
I > 104

SEEES B E 22 A, V) AOJLERAMRIIEN L, FRRKO®E BT LRSS, LEORE L
LD OEINT, FETRD EFIZORN D, K36 DiEFsk] ORI AEAY 2 7 0E#HFEIT Bk
ORWMED KREL 2D, RV RITEELS 2D,
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] 36 117 DRI 1T SN Y 22 36

- p 4

1| Legenda
Local Indivdual Risk 8
B < 10-7
10-7 - 10-6
10-6 - 10-5
10-5 - 10-4
M > 104

LEOBAY A7, REOFBRMERIC L > TR 72, DEREREOFHEICERMERDO LIRME (95%) %
MWD & OEFRAMR LY 2 271384 5, K37 TiX. 20X 5 2RISR DAY 27 2/ LT
o AU A7 ORIEZREIMZ S50 HAY 227 734 1/1,000 28 2 21k b & 5,

B 37 7] DRH L imED O5% LIRFEFDIGA Y X2 37
,' o

S 25 7 5

Legenda
Local Individual Risk FESE
B < 107 :
10-7 - 10-6
10-6 - 10-5
10-5- 104
Bl 10-4-10-3
I > 103
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EANY A 705, BEARGH CIEHREHER 26% Tl Lz, oG L & AV X738+ 5, K38
TIE, WD 80% T2 HmAEDENY A7 2nd, U A7 OWBDIE, BEHERD 26%70°5 80%IZHM L2 &
LFEE, 3fETH D,

#2

%38 0% iE#E D

DA J X

[Pk H, 8 7| TE(LTE O EIEE I, 7712 95% LR, 38

i Legenda
Local Individual Risk (Pf Past)
- <107
107 - 10-6
106 -10-5
10-5 - 10-4
. > 104

8.3 LAY R 7 DOAMEFENE

AREFEMIE, LY 27 2RD2 9 AT, GloTHE TR WBERICH D, LY 27 2RO DT X TOEME
IZBWT, RHEEMEDOIY BN @R LT (3725670, Lz T, LY A7 2R DB 0 Rt
L 0D X2 2R D BB T D AHEEM A EREICER L b D TH D,

O Y A7 2R 2 B\ T, RRROARHEEMIT, JDEFREMRRORE L, FHIKBEAG OBIBEE Th
60

PR3983.10December 2021 62



HRY

9 Z8, fmiits

L O, BFARE, EBLORREID LY 27 bAREEEZ G0 LibiroT,

RFHIEEIZ OV T, REEROZ A4 FOBENNC L > T, BHENAWEMICREREEL L5252 & nbn
ST, JUEHEIL, WMHEROBENI L > TEMT D, FIZ, 23TV A TEEBEREENRAKL, BovT
UATIRRALRWES, BHENAWMEFICRE RENE LD, TOH, PEEO G ECRE I E 2 s
DEFEEEIC L > TED LD REBLEZITENTHONWT, WO EITS Z ENEETH D,

HIROFFTIE, PRz 26% & Lz, ZHUTHBHIEWEIS T, U— &A1 LARENZ LR ERKFIAT
D, MIRENOO, FIFRENFEFITH S EM L, SRIKBIEET D AIREES H 5,

BIE OB 15Tl ZBRBBFEEITNICVWD N E, BETHERIZSLINTWD AL T, BROHIZ 2 »FTo skt
o TWnD, LZANERITIE, AT SEIEREICBY ., BHEICHLENESH D, ARHEIMIND AT
MeBs TiE7e < . fERRHUI N OBEEEFTIZN D NITHEFE TIEH D2 L OO AEIZND ALY HIETE TIER N,

o MHMEETILOWEIZLY ., ILEOBEND - T2HE D A& OBEEEBFTICOWT, L EMICiERET2 Z &0
T& 5, MHET VWEDEEL, 3T WP3 ofiEEIziEf#isn s,

o  WEINTFETIE, BEEMENHEINT-E X, AR EZIAT ATRERE VI ERT, Ax B 0n55
TS Lo THEFSENR R D720, HEHET AL ZOEWVCAEDLE THEOLENH D, Lizii-> T, B
HEMK 2 L BRI ¥ 2 7o DI2id, SEEHET A HUE LR TR 5720,

o HEBRFTOBEWVC K DEELET NVOURITMA, AKRKOEYEEZIRY AND Z LT, SHITET VDY
BINTE D, BUEOF T 2 HRE, A7 X odiEE (27 ) —F) IZES5< 50T AARDEYE
WEIIARENRZ WO, BEOFREMEN R <. TIUT X W IBEHE OREMENE 8D, Zib, HADRN
IZHEbhE, ETAVOEENRTEDHRTHD,

O A 2713, LEREMELINEEELEDEL b DO THD, TORER., KEORE WG TREK Y 277

BB ENDNo TN, SEEERFIREICRES REEL 525 2 W bhole, ZNODBEHTIZKT
LHOKIZH T D MEIHEICBEI L. S 600D D Z L RBERTH S,
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SFEAEFOEEITRE <, —F TIHILEOFPHCILERAFMEN RS D, b5 — Tk, JRERARRNEML.
TR Y 2 7 BRIEIZHEINT 5,

WEY A7 1%, EEBOWMFHE LAY R7 TET, BESNDEEKIL, RERARRN K S &\ OAEEET
IZBWTEL o TWWD, BEENLVEL 52T ) 3T, ILERAMRD AR -0, FEEHRY 22
ELTHEHE Y EETITARY, RFNY A7 2BE 2. [EESHN 25T 2T RE V.,

AV ZAZI2ED | HOBEAPFEDHFFT THLE T DERMERZ, HEONRLED THHRET 22 LR TE 5,
WIROHFEHITIZ, IRNEZATIIFEM L H50 100 E, JBENC Lo UIFEM L T LU ED I AT Bd 5.
AT, BREATIC L o THHRMERA R E VWE ZARERFRTER->TND, —FH, 7 FDOILHEY
27 BOR TR, B O BIERERESAMEEIC L > TR T AHERNBLER 10 540 1 (0.001%) %iEx
TEFHRLRNZ LIRS TWVD, TRUBRWVDDLTFREAY AT LI LD TH D,

9.1  REFHIBE

IO —AREZT L IZBWTIE, BFEMIWEL BADOFRTRD, ZOFETIE, Ex B EOMIHE & =K%
ZRO, BAKREOWERELEEOINMEIZE U CRHHET 5, ZOHEER, 47 0 FORBEIPEEDORDFH & L <
LT s,

BV 9 2REIPEFIL, BEREFTC L > TRERTLOENH D, RFMPEFDAET, KKRT8HITHLRD,
MHEROENT L 2 1 S OMIREHTN TOBERHEOZEIL, 1.5~3.5 FREOF—F =12k D,

KRB L, D 5 DREFAIEIC OB L LE T, MEOBIMI LY | LB AR, LR, LR
LIMT 5, BV D 2WE~OREIT, BIREFNICL > TRARDD, 1L.5HE»D LD,

9.2 HEEELEHIL

HARD 86 FHIDT—XIZL Y, FEREHEERE 26% L L, U— FZA LRRVIGEED 0%02 5 Y — R A L3
B BE GRRMILLE) @ 44%E TORIBRIEZFRE LT,

FEHEBIT, AT F O R L EHEROMAADOETRD I, FEERERICITILESE OKE, KA LA
FOFH) #ANT, TRTOMATOREEERD, TOF—ARZT 40| REOPEELFERE BE
)72 BB BUIMAREATIC KL o TRERIZSDERDH D T DB oTz, WL OO T U AR TIE, BEEESR
DOHIFHEZ BB L TH, SEEHEOBIIEE ANCDIED, BIREHTOEWC L 2EEHDOEIL, HKT20 /12
DIFED,
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o, MHEROEWC LD 1 SOBIRMEN TOREE RO AR E < 2.5 /010 20 ff0A4—#—IZ
2%, ARE20 10T MHEOERRENWZ EBRFE L R>TND,

SURZSEN L, IEERZRFEE RN bR 2 KIT L, WEOHINC KV | LR AR, O, DR
M %, WAERZREEHA~ORENL, BIRETIC L - TRAE D0, 2400 3.5 /B0 —4 -5,

ZDTi, FHEBOHEIIL, MHBREORIK & # S 3RS BT 5,
9.3 UK Y A7

9.3.1 ®&FHU R~

BB 27 0%, Bk ( BRE] ) ERBEEEZETIRI ( HER) ) 2OV TEHE Lz, [UEREBNRKFEN Y
AT EZ D BIIRBIZ 5.5 THY . TOED 50%IFHHEMEROEM, 50%ITRFHIHEEOHIMCL DD
DThHD,

BRI ) A 7 OFFRICIE, SFEIR iR BB TR LR AR 2 5, 95%1E X ot i
RO LRMEZH AT 5 &0 DEIRAEREIIHEINT 2, ZORIITUERERENRELSRD L, BRFHY 2T
T 3.5fFI2H 725,

BFED) A7 OEMSAERD . T —AAZT 4 JHBHIOPF CTH L TERBICBWTRER I A BHDH &
Nodd, FIZELSOE, AODICEELREEDOEMNZHINCB W TR, RFEN Y 27 BHEE< 25 2
LThD,

L7ehio T 26 OmEfiifEOE E &I DM IEC SN TS bR 20N BBETH S 9,

9.3.2 EHEHEI RV

BB A7, SEESY 27 %, Bk (TEE) ) ERELEZ SR ( TSk ) IcoWTHEIT
Do REEBDBHEEBICRITTHEBIBLZ 4.5 THY ., TDED 50%ITAIEMESROEINM, 50%IFEELEK D
BNz X A,

ABIBMERD 95% LIRMEA AW 5 & RERAEMRII LT T2, ZOL ) ICLEREMRBNPREL 2D L, HH
¥V 22713 3.5 fEHmd 5,

AV ZZIZED . HDEAPFEDOHAT CHET DFEMMEREZ, BMEOHRLZO TR 22 LN TE D,

BIROFEFITIE, W TIXEM L Foo 1 UL, BNk >TI 1L T 1UEDV R 03HD5 Z Enboo
Too ZTHUE. WL DD OBIREITIZ I W TR FEREN PR E NS ZANRERFR & 725 T 5,
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