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A Basic Study Toward a Generalized Assessment of Urban Flood Vulnerability Using 3D City Models
A City Planning Approach to Risk Assessment for Disaster Prevention Guidelines

AR 2 g T
Takashi Kobayashi* and Masahiko Kikuchi**

This paper presents a basic study on a method for generalized assessment of urban flood vulnerability using 3D City
Models developed by Project PLATEAU. Detailed population distributions were derived by redistributing mesh-based
population data according to building distribution, and flood risk assessments were overlaid on these distributions. From
a city planning perspective, this approach revealed vulnerabilities that hazard maps alone cannot identify, evaluated
through four lenses: evacuation to designated shelters, evacuation to higher ground within homes, evacuation to nearby
taller buildings, and prolonged flooding. The results demonstrated the importance of evacuating to nearby taller
buildings, revealed that vulnerability factors vary by municipality, and indicated that prolonged flooding is emerging as
amajor challenge in urbanization promotion areas, offering a basis for local disaster prevention guidelines.
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7B, VAZ NAIF4 SOBLEOWTNTEZS T DA
ACH Y ZAIENDBRIRIZ DN TERE S TR 8,
4 SOBRELRBRE LT-EBLE1TO . RN HERA
W (463,132 ) 134T AERNLEMERNEECSH V| B
BT~ VE TH D, ZDHH, BEEAT~b RN
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[FHRARHERE (6,693,335 N) 1, BNL SR 2R T3
SORZREIEHHE L 72D, 20 9 BREHEEATE CRIEREE
THHAAFE2382964 N 95%) &7poTe,
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3 U A7 NAMSZOTHEATR OFHIRER  BaeA [ ] KRN A DI 258, () 13U 22 AR 2518
SRV - PS & BI PO HI CRIFFEIC L A10)) . * 130 AR (A L A80)) . = 15 h HhE - BEcn GREBICHEYY, WD)

RAKEERAO (YZRZAO Iﬁﬁﬁ?ﬁf‘]iﬁlﬂﬁ BEEAR SRR [ERENRSHER [RIIMIR KRS
N 1,767,064 910,895 [52%] 0 (0%)| 276,257 (30%) 60 (0%)| 761,381 (84%)
SIFNX 658,048 657,582 [100%]| 612,955 (93%) 134,240 (20%) 3 (0%) 645,606 (98%)
BIiX 683,206 651,087 [95%]| 570,786 (88%) 176,749 (27%) 2,591 (0%)| 547,479 (84%)
Rl 634,511 633,615 [100%]| 631,366 (100%)| 329,071 (52%) 38,549 (6%)| 119,101 (19%)
BEX 451,953 451,805 [100%]| 435,894 (96%) 142,472 (32%) 879 (0%)| 447,777 (99%)
BHET 1,000,894/ 411,035 [41%] 1,291 (0%)| 160,571 (39%) 6,438 (2%)| 320,704 (78%)
IRX 389,480 363,353 [93%]| 363,096 (100%) 30,750 (8%) 0 (0%)| 267,929 (74%)
R 432,020 303,724 [70%] 31,505 (10%) 71,981 (24%) 465 (0%)| 254,554 (84%)
R 403,927 270,463 [67%] 58,352 (22%)| 251,180 (93%) 12,499 (5%) 10,459  (4%)
Jnam* 437,694 264,042 [60%] 0 (0%) 82,065 (31%) 368 (0%)| 252,621 (96%)
Iz B2 7 313,182 228,791 [73%] 8,791 (4%)| 135,241 (59%) 7,587 (3%)| 199,083 (87%)
EHX 265,883 219,270 [82%]| 206,103 (94%) 33,819 (15%) 427 (0%)| 131,798 (60%)
UN=T 8 605,810 210,979 [35%] 866 (0%) 190,806 (90%) 32,673 (15%), 29,388 (14%)
ALY 210,841 196,702 [93%] 0 (0%) 33,457 (17%) 0 (0%)| 196,469 (100%)
R 578,101 196,483 [34%] 1,807 (1%)| 112,140 (57%) 352 (0%)| 116,022 (59%)
Al 264,297| 195,384 [74%]| 185,247 (95%) 44,663 (23%) 736  (0%), 962  (0%)
AREX 187,199 180,935 [97%] 0 (0%) 10,945 (6%) 0 (0%)| 180,899 (100%)
1&g 912,274 175,275 [19%] 221 (0%) 69,187 (39%) 50 (0%)| 113,170 (65%)
JLX 207,357 153,982 [74%] 55,758 (36%) 42,753 (28%) 546 (0%)| 145,855 (95%)
=T 225,344/ 151,966 [67%]| 123,082 (81%) 75,893 (50%) 12,441  (8%), 3,632 (2%)
AB KT 147,720 147,639 [100%]| 147,463 (100%) 64,954 (44%) 8,424 (6%) 72,159 (49%)
CyIH 230,519 138,708 [60%] 404 (0%) 10,764 (8%) 0 (0%)| 133,747 (96%)
=t 139,732 137,654 [99%] 1,249  (1%) 30,331 (22%) 509 (0%)| 136,348 (99%)
AT 321,833 135,305 [42%] 1,284 (1%) 51,801 (38%) 33 (0%)| 124,052 (92%)
|?EIJ.IT+T* 283,190 133,050 [47%] 14,126 (11%)| 125,643 (94%) 17,149 (13%) 5377 (4%)
RT3+ * 196,885 130,224 [66%] 14,565 (11%)| 118,927 (91%) 23,375 (18%), 33,044 (25%)
FHE™ 150,426| 126,048 [84%] 842 (1%) 30,735 (24%) 120 (0%)| 124,511 (99%)
REF*** 224,167 125,179 [56%] 74,856 (60%)| 111,005 (89%) 49,507 (40%) 17,797 (14%)
KIEMH* 128,660 122,394 [95%] 16,134 (13%) 74,634 (61%) 17,969 (15%) 117,206 (96%)
SWiEH 364,439 116,680 [32%] 12,554 (11%) 91,062 (78%) 5,949 (5%), 33,930 (29%)
K2 RN STEIARE R A o 2 AT DM (PRI A L )

LTI REF) . KRR OGRS . RABE CAcmr i/ iR/ )

Fed  HSEHPERINOHS T OMEESERHR WA [ ] KA NICR AES, () 13) A2 ANICR A EE
L, - T LI HEOUTRA: - 505 | AT TSRO PG H, FRECH - Ak LRI FREHe « F03 | S HT D AR, 520 - it st

wAO BABEREBAAD | YXZ A0 WIS TREERE | A ERARSRRRSE | EHEARSRERES | RIS A#kE
mft | 56,761,015 22,099,704 [39%] 13,482,210 (61%)| 4,173,441 (19%)| 4,700,317 (21%)| 254,062 (1%)| 10,629,739 (48%)
JEigF®| 1,656,808 589,419 [36%] 289,690 (49%) 87,568 (15%)| 208,994 (35%) 22,914 (4%) 113,486 (19%)
AR | 4,247,650 1,639,814 [39%] 1,330,216 (81%)| 612,809 (37%)| 765,422 (47%)| 125,529 (8%) 824,412 (50%)
JEigEte | 1,504,619 338,076 [22%] 226,533 (67%)| 128,961 (38%) 150,565 (45%) 21,967 (6%) 63,347 (19%)
#WEtH 557,551 175,749 [32%] 119,019 (68%) 64,969 (37%) 92,621 (53%) 12,567 (7%) 24,433 (14%)
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6) BAFEICKDHIHE~DEE
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vV a2 RBUT, ST — 2 2 NAIZ RIS T
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6. £&H

AT TIL 3D HHET N EZEI L ETH4A—T T —
ZETE L, BREEOZ G 2 =R b5 L EIRAC,
WEEE BT D fE e E R b5 Z & T BuKIRKIZR
LS ORHm AR T, ET f/yléﬁf@%
SHUCWDERFIAEA O 2, B3I otﬂfﬁ“#
% Z L TR N A HEE L Eﬂﬁﬁ%&ﬁt z
NE Z L DK Y 27 3Hh L Eradibtd 2 LT #
TONEEEZ, a) BEHEHGFT~OREE, b-1) HERNZ M
. b2) ITBERNZ AR, o) EHIRR/KKEE D 4o
OB T 2 FEL BIMET 5 2 &3 T& 7, Thve
IINTRIRARIRCHER LRGSR, a) BEEESAT~OREEE, b-1)
HEBNE2MER, o) REIMIRZKIKGED 3 SOULEHFRE
EOMETH D, b-2) ITENE MR REE2 N0
I%, b-1) BEERNZLHERINEED 1/10 LT THY | bt
WS U7 SEEGREE O ATREME SRR R & W 2 & 2R
T ENTE I, THXETAZ & ORI, RN A
W95 U 27 NAOOEEDTHXATR Z &2k & < B
0. = R~ 7 DITEHE T E 72 TR 2 & Offe
FIEEIA ST DI ENTETZ, £z, 4 DOBENG
st A wH ld 2 Z & T, HRKETRZ &l g & U 2
T\ 55 Z LRSI otz F, Ay ol
NEOFHICIE, RN DRI sk XA
%ﬁz’(*ﬁﬂﬂj‘é’*é & 75‘(‘2‘ 71:_0 %Bﬂ'/\* CE @nzl:'fﬂﬁf
ﬁﬁ%Eﬁiﬁ%ﬁﬂ%Eﬁ%&%@b\&KE&WAD
(Zx % U A7 NOOEGOER RN SRERAEEA 11X
DIRNB DD, EHIRIRAKIETEA 232N L DSERANT
IREIIZ, 3D EHET VOREE AL, 2SO
REHONTZ 81T, ZOFEORESREEEL VR D,
WIZ, AWFGEOEZ 7~ T, FHIOMERE Thkx Z0ES
Bz W Clat 217> TR Y S BOSRA S 5, £7-.
3D HBiET L OFEFPHAN AN > T & T2 &I 2 R
TSN & ETEHETICIRBWTHIEHTE 28
F—HNTENRSH D Z A X WD N Oy TE AR
BRI B2 o T2 N BB E LT MO D4
3T, IBIC, HHOMEHEE RN 280, Al
D 4 JFUSNT S FREBESUEAERIR A BREIC AN S,
BUEE DA EBBIZAND Z L 8, Bix ellinyE z b
b, L0 ZmANEST ORI LT 2 & AWh
HWCHAHD, Fio, THEFEROBSHROINE rTHER B L EE

BTV, AAERCTHKETRBIOHEE HEO I I 358 L
UWVRUVEZDUD AT OHEEHE & B
TRURER & 7r o7, LTURVA T, SATHEDHEE HIE L A S
Fo-5  HEOBEST — 2 2 NAC AR S TR 23T L, BEDT 21T ToAE R
RKEERAQ Yzx7AA BEISFEERE | AEENRESREREH | EHMENRSERER REARRAREE:
2 Fyya g 2 Fyya g 2% Fyya g 21 Fyya g 21 Fyya g 21 FyyaFy
n=32,176 n=30,535 n=10,474 n=30,162 n=3,029 n=11,773
ELAE(E 9,774,952\ 303.8.A| 5,480,057 A 179.5A| 2,596,402\ 247.9\| 2,178,380\ 72.2\| 116,233A 38.4\| 3,736,742A 317.4\
M ERRE | -0.10% -0.2+11.2A| -0.80%|-1.5+10.9A| 0.00% -0.1+7.7A| -2.50% -1.8+12.5A| 0.00% -0.0+4.8A| 0.10%+0.2+10.6\|
’fﬁi&’&ﬁ%f -0.20%| -0.9+24.6 | -0.10%|-0.3+21.8 A -0.10%|-0.5+17.4A| -1.10%|-0.9+22.3A] -1.10% -1.3+12.1A| -0.50%|-1.8+26.3A|
ngfgﬁ -0.40%| -1.4+30.9A| -1.20%|-2.3+27.5A| -0.20%|-0.7+22.8\| -5.00%|-3.7+27.5A| -1.50%| -1.4+14.6 | -0.60%|-2.3+33.7A
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