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3. OUTLINE OF EARTHQUAKE
DAMAGE

Kinya MIURA (Hokkaido University)
Yutaka ISHIKAWA (Shimizu Corporation)

Susumu YASUDA (Tokyo Denki University)

ABSTRACT

The general outline of damage caused in 1993 Hokkaido-nansei-oki Earthquake is
introduced in this chapter; a condensed summary of the damages discussed in the succeeding
chapters is presented.

The human and economical damages are summarized in the table. The statistical data for
the damage is compared with those of other earthquakes in Japan.

The damages relating geotechnical engineering are classified and summarized on the
maps and the tables at the damaged facilities: roads, railroads, sea and air ports, river dikes,
agricultural facilities, residential sites and lifelines. The features of the geotechnical damages
are discussed; the damages to fills, embankments and dikes, and the damages caused by

liquefaction are mainly reviewed. The time table of the activities for restoring the damaged
facilities is also presented.
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9BETAR HIZREL - L ER AR IL, RECEVWAREZIIUOER &I
SESILPERI L, ZOTOLRRBTIIHBERRE LI1TL A LRI RE IR
BL, ERhRERALDIDVE-T, BERICBRNEEENEL, COBEBIZ LS
FEE - ITAABEIRD0E B, #HESHELIEETHED D 02T TH1,300EMIZ L -
TWb, RINCEEODOFEOFELHERE 2R T, 4EOLEEREEHBEIZZD
BEREDP LR T, BRODPEOKEL LEROHEMEL LTHNESITONE,

FHREETIIRELUREICBNT, HEE, Sl 5 - 20, IR, BEix, 4%
H, 547547 EEBZROZHERT L IC9BELBERHEHHECRE L EERR
IZDOWTRERT 525, REIZBWTR, FTC0HMBTELABHEOLKGLEBET %,
LIP3 28 s B TdipE, LiERER. ¥RE 2 Lo BETEG L BBEEEOS K
OV IHEEFHIIOVWTRRE, 3G Tl ERET B LV RELEED—
B 2 RRUICOWT, BIRICEIAHERPKKOMED SO TERET D, 34H TIIHEHR
E0)LbHBRIGERT IHEICHERD . HBKEOSH LIFHIIOVWTEET S, B
IZ3SENIC BV THRBOERKOEIRZBICIOVWTHEICT LD 5,

®31 BEOLIETRELATLHIRE

(Table 3.1 List of Destructive Earthquakes in Japan since 1946)

£ A H W OE & M | EE - AHE | BEE
1946. 12. 21| HifEHLR 8.0 1,443 3,842
1948. 6. 28 | fEHHLE T 3,769 22,203
1949, 12. 26| 4 THHE 6.4 10 163
1952. 3. 4| THipHbE 8.2 33 287
1952. 3. 7| KEFMHME 6.5 q 8
1952. 7. 18| HHME 6.8 9 136
1960. 5. 23| ) #EEE 9.5 139 872
1961. 2. 2| EMH#E 52 5 30
1961. 8. 19| JtEigHE 7.0 8 43
1962. 4. 30| EREIIHHE 6.5 3 272
1964. 6. 16| HBHWE 1.5 26 447
1968. 2. 21| X UOHE 6.1 3 42
1968. 5. 16| +HihiE 7.9 52 330
1974. 5. 9| FEHI-EMHE 6.9 38 102
1978. 1. 14| FERETHEH/HE | 7.0 25 211
1978. 6. 12| EWEhHE 7.4 28 1,325
1983. 5. 26| HA#@EHIHHE 1.7 104 163
1984. 9. 14| REFEGEHMHE 6.8 29 10
1993. 1. 15| $IEEihHE T8 2 966
1993. 7. 12| dbiEEREIMHE | 7.8 230 323
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3.2 HEWHEDMET

JbiE I ERE S 7 [JhiE R ra PR K E AR 2SRt L 721993 4 duidg E R v ith
HEIC L ABERRERI2~FIOITTY, 20 b, FIAILEETH FOHK BRR
DEEEHTHY, ERGTEOREMHRERELFIBRIN TV, CORYEIF
BICR-OFHEIZTHY) , HEFRDIAE o ZBFEE (ILET) CB 5 £itak
3.4TH A, RISIFEESHDALZODWTETININICBELALDTHS, B, HE
¥R T ERTHEHMEB IOV TR UIRL TV 5, E36ICIBETHHED 428
ERITICOWT, FEIFICRE LI BOHE LB L2 02RLTWA, #
BHERLEBEEDO AL LTERERE, MABRTOIELTBY., Z0) bFERETHEDOHE
WA EE L 7-205E3.7TH A, IR L Twiwvd, FREET L AERKERP -1
DHEL FHESHTHOEESELTWEY, —F, BEMISOHEL L T, tEEERER
P L-ARFTEOKERIAR 2 BHE L - 0HK38TH L,

IhSDRLVHALPR LI, LEBERHEPRARICLAEEI NI LZDIDITED S
L, tEEOOTIHBLUEFRE, KHEO-FICEITRATYVS, KESAIIIEE
FFAFED DT THL00EMAEZE 2L TBY (R3.2) . FEIAICEEL JBTHED
RO ERHSOEHD2.4512 Lo Twd (FK3.6) o ITHOHEDOH TIIWILZTICS
JABENRDKREL, HESHTRS LEELIPNLRIMEAD ) bORHTRIZH 7255
999fEM AT THE LTS (KR35 o ZhTHRRAATOEESPeaEHERDK
X, MIUETOHELSED ) bOH6%. EBERTIH LTHIH0%E EDHTWV 5, #
EHEOEHOWRE RS & (£3.2) . TAREEVHIMEHTHRDSL (. R\ THER
£ KEHE, BEREDOE L L>TWD, —F, 3SR LX), EFERTLI
L HEERR R OLEHC X 2 AIRAEO B EEIWNMEAH Y, ZohTizmiil, #&
BOWHEIKE W,

ABBEEIETERTHREDI1E. THAAHBEBETH Y (#3.2) . ZHIEREKRH
HToOREILEMZ AL, LEERHETHMETOES - THABHEOAFHIBMEIZES,
SO EBVEBLRBEEL W o BRI TREE - THAHEZESHLETI98LIZE-> TH
D (F34) . THIZEFRETOAOO#4%IHLETA2EFETHL, $/-, BERLEEDPLRE
FHREBICT T OEAREMN TS KERET (10%) . BB (74%) . @i (6%) . duigll
BT (5%) . fEAA (24) . Bl (1%) 0K TESE - THARHBE #mE ST
Vb,

SRIOMEBEICINELS 26N FDECITREICLEDD (KFE) THAHA, OIS
SBERMMBERBXICBWTRELZEBNICLI VAT UPEEL, BAELUE BT L
BoTwWa?, 7, BRIFHHBRICBVTRELEBEAETL2ZOFHFTEL 2N
TWwa, AW ED) bERERIINIETHY) . TNIZEEIFICREEL YK ED
BROEREEMB6L L NITL R > TWSE (3.6 » cHIZSEDHETKEL
WELXZF-OWPEBMALDOLEVETRTH o7 28, %5 TICLIIFRE L7 IEk ihit
BTEHCRONLBBIILAREI L o722 LItk L BbNE,
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#?32 dLHBEICH T AHERR (s 2

(Table 3.2 Damage Contents Reported by Hokkaido Prefectural Government (Total)?)

4 G % ¥ | BEHE (TH) X i B | #EE (TR
& F 201 + B 67 13,420,900
ok 1TH A 28 ﬁ S 1 66,437
g K 1 83 # Tt 1,179 52,263,437
£ % 5 20 5 o B % 676 6,693,820
3t 552 *Q B #H 838 1,259,628
b 601 * Bt 1,514 7,953,448
& = % 616 by ik
A H 1,688 5,812,737 . S [F)FH e A% 214 1,942,465
H OB 408 # F O 765 1,252,302
* * O\ g d 416 B (#8) 1,332 1,539,901
A R 1,294 1990,206 | | & KB
Hom 5,488 £ O kb 34 804,260
#| fﬁf B 6,188 3t 3,859 13,492,376
A R 17,146 3,970,961 A H# 1 350,000
B R 216 i 5L 3%
w| B X[ uwn 2 N
A R 644 219.578| | *F HEW
S oo 136 = 0
B X 1t 139 * ~E 1 350,000
A B 388 16,050 # i 75 20,104,000
B X 6,849 B — 5 lHE 10 372,000
Fi % 7,590 ’ P S| 110 187,817
A B 21,160 12069532 | % HEw
o | BHEW 11 181,396 5 =0t 42 723,390
£ DAt 556 610,577 7hn 5 237 21,387,207
13-5 niEY 27 156,846 i 238 21,737,207
| ¥ &
b + it 166 278,237 ko E 56 251,631
. . RIEY 38 338242 5 | g ® ¥ 25 307,574
) Z ot ™ sse814| (%[ @ A 2 16,777
25| 0. — R T 12 262,260
Ei 119 838,242
- e H 1,495.0 1,184,784 i 3 1,467 3,409,050
| & 18 302.0 sa0| |& I % 219 2,591,563
FY 452 8,949,000 % 2 0 i 610 7,081,286
e SEFI G 42 224,766 ot 2,206 13,081,899
= ERER 520 693,143 sk N 88 1,547,363
t o f 16113 |3 o g 40 845,965
it 1,014 13,212,945 X o OB 19 110,285
1 S | 291 3,925,000 g F DT 12 31,528
& " E 59 13,607,600 &t 159 2,535,141
-~ BB - BAEA R 63 186,400 HEMEmE 58 448,206
_ H OB 494 3,980,400 | |4 & i 42 462,866
x * w B 12 119,000 ®E A 6 8,454
ViR B 919 21,818,400 & at 48 471,320
®l T a7 735,000 BT R 2 56,261
= lg BB 127 1,129,900 g—) D3t FAGE 27 516,687
% w R 5 255000 |{t £ it 1,469 358,361
2 it 179 2,119,900 &t 1,522 931,309
40F | o 13 14,837,800 HESE (TH) 132,308,670
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s s 3HEIRR (XFR) ?

(Table 3.3(1) Damage Contents Reported by Hokkaido Prefectural Government (Each Branch)?)

oA H W X T # & X oW X 7 ® E X 7
A B # % | HER (TH) | % B | (TR | # B | B (TR | % | HEE (T
¥® E 1 192 8
A THAH 27 1
o) E 5 70 8
& L 33 190 13
H 39 479 30
X 15 558 28
2 B ik d 15 569 32
A B 51 242,000 1,549 5,272,433 88 298,304
L5 4 109 286 13
& L HE 116 286 14
A R 379 668,189 887 1,274,400 28 47,617
MO 1,386 3,530 549
%| % ?EB % 1,562 4,024 555
A B 4,722 2,140,665 | 10,744 1,633,097 1,571 193,738
B O® 116 100
#® g 5}!3( e 115 116
A 343 141,612 301 137,966
oM 1 93 41
g ; NG 1 93 ”
A B 3 284 12,040 97 4,000
i 1,511 4,583 71
&t 3 % 1,694 5,087 761
A R 5,155 3,050,854 | 13,807 8,333,582 2,085 681,625
s & A EW 11 181,396
FO 1t 3 6,050 491 557,047 62 47,480
§ P ZIEY 2 5,200 17 125,596 8 26,050
# F0it 29 52,150 93 217,557 44 8,530
= 5t oI EY 2 5,200 28 306,992 8 26,050
e 2L 2 58,200 584 774,604 106 56,010
'ﬂmﬂ)ﬂ M - 45 10,000 758.6 2,006,000 107.3 41,000
A B B 18.0 14,237 1,460.0 1,152,449 17.0 18,098
x| ® P 302.0 88,139
A 25 496,000 420 8,103,000 7 350,000
# SEFIE R 10 95,388 31 127,060 1 2318
% ERMR 127 239,988 77 446,642 16 6513
o 4,240 9,776 2,097
Bt 162 859,853 828 11,933,066 24 420,026
@ 43 577,268 179 1,835,998 68 1,510,718
& B 12 495,500 29 12,502,300 17 608,800
slT Whh - SHER R 6 3,600 50 99,000 5 82,800
E OB 155 314,270 322 3,426,230 15 43,900
& " % B 2 15,500 10 103,500
A B 218 1,406,138 590 17,967,028 105 2,246,218
B " Ao 10 183,000 ) 452,700 4 79,300
pe :;TI E OB 50 329,400 68 730,900 9 69,600
% w B 2 50,000 3 205,000
VI i 62 562,400 103 1,388,600 13 148,900
W 4 3,931,000 5 10,530,200 2 321,300
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£33 (ZM2) BEICHIIHERR (XFE) ?
(Table 3.3(2) Damage Contents Reported by Hokkaido Prefectural Government (Each Branch)?)
[ = F &= OB OXOF # B X IF WL ox F ® & X T
B B # O | HER(HH) | 4 8 |3 (N | 4 ¥ | 8EE GR) | 4 3 | #EE 6N)
e "B 13 721,800 31 11,917,300 21 757,800
* = @ 1 66,437
g Bt 297 6,621,338 730 41,859,565 141 3,474,218
5 ik 553 3,753,420 122 2,929,400
B #H 7 4,500 580 808,378 251 446,750
* B &t 7 4,500 1,133 4,561,798 373 3,376,150
b
E FFEIF A ek 14 27.254 140 1,605,047 59 308,043
p Db 25 30,250 546 1,083,801 194 138,251
R (%) 1,054 1,123,544 78 416,357
k4 KEMRS
+ @ b 1 200 27 778,044 6 26,016
& 47 62,204 2,900 9,152,234 910 4,264,817
L
& iyt
% OB
# 0 HEY
£ D
*¥ A E
o 9 625,000 60 18,564,000 8 915,000
| — 16 AR 9 152,000 1 20,000
e * E 3 2,500 9 182,517 8 2,800
|2 HE®
# +ofe 19 644,750 23 78,600
A B 29 1,272,290 191 19,177,117 17 937,800
Hi 29 1,272,290 191 19,177,117 17 937,800
Xx & 13 103,247 28 130,453 8 16,240
% | % & i 6 70,392 11 215,460 6 21,673
AL |\ A 11 10,600 s 2,990 9 3137
& —REBEREYALE ik 5 67,350 6 194,570 1 300
&t 35 251,629 50 543,473 24 41,350
B % 583 1,250,338 516 1,959,760 25 182,730
? I % 149 1,440,943 54 999,610 16 151,010
% £ o 310 4,301,739 207 2,631,360 93 148,187
it 1,042 6,993,020 777 5,590,730 404 481,927
R 36 475,954 45 1,066,897 7 4,512
§ ik 24 19 105,554 18 738,772 3 1,599
% m OB 7 39,397 7 69,614 3 870
’g T OB 6 20,838 5 9,071 1 1,619
it 68 641,783 75 1,884,354 14 8,600
HEHEHRE 28 300,534 23 145,462 4 1,220
# & 3L 25 309,900 15 152,216 1 250
% B A 3 300 2 6,820 1 1,334
& it 28 310,200 17 159,036 2 1,584
FAAs 2 13 48,578 2 80 9 3,303
g Ak TRiE 27 516,687
1t Z O 1 1,000 1,447 287,084 13 50,223 8 20,054
at 1 1,000 1,487 852,349 15 50,303 17 23,357
HEEH (TM) 1000 21,279,454 99,920,518 10,418,584
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LBEIC U BHERR RFRD ?

(Table 3.3(3) Damage Contents Reported by Hokkaido Prefectural Government (Each Branch)?)

®sr I o& T m X F m B X T B & X T & & &t
<} B B\ BEE (FH) | # N | dEE (FA) | 4 & WEE G | 4 % | dEE (FA)
¥ =& 201
ok THAH 28
% E 5 83
# 23 1% 4 240
= 4 552
BN 601
= B i 4 616
A B 1,688 5,812,737
M OR 408
& * 8 R 416
A B 1,294 1,990,206
LA pc] 5,488
* & % HE 47 6,188
A A 109 3461 17,146 3,970,961
M om 216
# g i W 731
A B 644 279,578
B OB 1 136
& g x| EEx 1 139
A R 4 10 388 16,050
W % 24 6,849
at R 48 7,590
A R 113 3471 21,160 12,069,532
& it 11 181,396
. 0t 556 610,577
g % e 3 1) 27 156,846
% D1t 166 278,237
5 L EY 38 338,242
01t 722 888,814
5&31’ G 8704 |  2,057,000.0
. B H 1,495.0 1,184,784.0
x| ©@ 1 302.0 88,139.0
R¥EE MR 452 8,949,000
# St [FF) F ik 42 224,766
. ERMER 520 693,143
£ O b 16,113
1 1,014 13,212,945
ool 1 1,016 21 3,925,000
= = 1 1,000 59 13,607,600
sl B - Smat e 2 1,000 63 186,400
H OB 2 196,000 494 3,980,400
=
* ® B 12 119,000
A 6 199,016 919 21,818,400
# # "o 1 20,000 47 735,000
= g E OB 127 1,129,900
é " B 5 255,000
Vi -1 1 20,000 179 2,119,900
RG] 2 55,300 13 14,837,800
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£33 (FM4) dBBEICH T IHEHRR EFR) ?
(Table 3.3(4) Damage Caontents Reported by Hokkaido Prefectural Government (Each Branch)?)
x e A ®H X T = ® X B B & X T = # &
3 B M| BEE (TA) | # X | EEE (T | fF 3| B ) | & | B )
+ ' B 2 24,000 67 13,420,900
= S 1 66437
% It 11 298,316 1,179 52,263,437
i o B gk 1 11,000 676 6,693,820
w  #H 838 1,259,628
7K B B 1 11,000 1,514 7,953,448
MR AR
E @RI MR 1 2,121 214 1,942,465
W £ D1 fadx 765 1,252,302
BR (W) 1,332 1,539,901
% KER SR
* o b 34 804,260
it 1 11,000 1 2,121 3,859 13,492,376
* o 1 350,000 1 350,000
|7 HEW
#*
£ b
E 3 A B 1 350,000 1 350,000
] 75 20,104,000
| — i L 10 372,000
A * 110 187,817
|5 HEY
#* 2ot 4 723,390
VI 07 21,387,207
at 1 350,000 238 21,737,207
b S | 3 442 4 1,249 56 251,631
# | 5% o ¥ 2 49 25 307,574
2% @ A 1 50 2 16,777
Tl _mmmwasmg 12 262,260
it 3 442 7 1,348 119 838,242
G 73 16,222 1,467 3,409,050
% I ¥ 219 2,591,563
2 o & 610 7,081,286
&t 73 16,222 2,296 13,081,899
B 88 1,547,363
N
i th 2 40 845,965
§ L 2 404 19 110,285
B romrsms 12 31528
B it 2 404 159 2,535,141
HEHE R 3 950 58 448,206
it S 1 500 42 462,866
g ® A 6 8,454
% it 1 500 48 471,320
UK 2 4,300 26 56,261
;E; LA TFAGH 27 516,687
Lick 2 0ft 1,469 358,361
Bt 2 4,300 1,522 931,309
HEEE (TA) 442 11,000 677,672 132,308,670
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#34 dLBEICHITAREHRR (REM ?

(Table 3.4 Damage Contents Reported by Hokkaido Prefectural Government (in Okushiri Town)?)

X vy # B | BEE (T X VN # W | #EE TR
VA 172 + B 8 10,008,000
X 797 % z ® i 1 66,437
& E % 50 = & 244 32,105,167
% 2 93 . % a7 3,037,900
it 41 - 170 313,986
OB 437 & k 1 591 3,351,886
& &% it 442 ATy
A R 1,242 3,909,200 E e [ il A% 49 1,122,921
B O 88 . + DithfEE 405 877,043
. E - 1 kg 88 wa () 938 950,525
A R 276 308,000 |F ZCEE Bsh
O 827 £ 0 4 571,478
%| & ;E g 1,126 &t 1,987 6,873,853
' A B 2,256 694,500 # o
L - 4 47 . il
w| ® E i ‘
2 X jinicd 4 47 o wE
A B 148 101477| | # HEY
O 11 # F 0
FIE T [ ewn 1 # P
A A 38 3,300 # i 43 15,422,000
MO 1,410 | — 1 LBt A 8 312,000
it i1 1,714 K * # 2 11,658
A R 3,960 5016477| | % % S
o g | BEW 9 178,996 i ot 2 66,300
= DA 341 108,569 N ki 55 15,811,958
g - wIEW i 55 15,811,958
# £ oft 4 5,486 Ko & 2 66,821
- " 3t 9 178.996| |4 | 5 I 3 81,215
Fofts 345 114,055 % e B A
5 W i | —gmmpumsn 3 138,000
(ha) Bt 8 286,036
F £ & 44.0 18,098 [ 107 1,728,290
x| ™ bl 10.0 437 ? I % 15 881,700
BEARE 14 188,000 % o 82 2,024,210
# 3 FFI G 3 2 10,000 & 204 4,134,200
% B R 34 98,400 " IR 5 888,183
0 # 9376 | % e 2 651,256
&t 100 324,311 % ®s K 1 3,068
T B 2otk 2 5,500
- w 19 9,297,300 : &t 10 1,548,007
sl By - BEARER 11 25,300 HEHFHER
A - 175 2810430| |4 & % 3 4,550
x " w R 3 53,000 7 wA 1 6,770
A F 208 12,186,030 |[& it 4 11,320
# " @ 10 89,500 P
§ g - B 14 216,500 f} Ak TFAGE
% wm R 1 80,000 |t Z Ofth 2 15,897
A E 25 386,000 B 2 15,897
] 2 9,458,700 #HEEHE (TH) 66,420,277
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(Table 3.5 Amount of Damage in Each Municipality Reported by Hokkaido Prefectural Government?)

#£35 AUBEFRE O S HETH =55

AN Hf 647
B ®  # 4,990,698
F & 3,154,423
Bom oMo 315,753
MoOoBR W 474,992
= & o H 20,989
2 B # 27,124
w & A A 7,740

#w R X F 71T %
(8TH43MHT9%F)  60THHETAS
a ¥ 18] (1)
% B 1Tl (17)
® oW 1087 (10)
% & 1mETes  (18)
& A 21 18T (3)
= & 187 (1)
A8 & 47 4f24 (10)

(AL : FH)

i1 & -4 ¥ E £ B WO A & B E &€ #H

E X 5 OB 674

B @ % 0 1,800

EI T ) 19,647

| &5 W 591,597

BT 7,996,664 | 8 5 135,449

/A ] 203,276 | # HE A K 205,987

w® B 301,988 | & S+ B 260,415

m A 274383 | W ¥ H 59,281

A A OB 406451 & W M 96,118

£ B 4,144319| #& F JII AT 1,250
X B W 394,960
+t f& W 503,635

B % 10500f # & T ==

. 1l T 74360 & R IR 7

B E E M 00 ® OROH 435
M O¥ I O 12,750
;S 200
# i 29,177
£ ] 2,281,952

AN E 656,243 :

& B & 3988,526] ® W i 13,003

T N S ] 55,000

SN R 2,266

L £ 2,525463| # EF 54,001

s EH OB 308,895 & @ A 357,939

E R & K 1,901,424 & W H 710

4 Y 1032276 W & A 190,019

BE A& T 358,339 K @& H 700

X OB H 5910,719| = B 4,016

E R 66420277 B ¥ 18
wmOWm 3,141,662
it & W 11,542,186
4 & 6,779,277
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}®3.6 dtmEmEAFHER &R PEROBEDO LR

(Table 3.6 Comparison of Damages between Hokkaido-nansei-oki Earthquake and Kushiro-oki Earthquake)

B EREAAPE e Feipaahaug.
X 2 (a4 #HEHTMH) = BHEHTH)
14 = 201 )
A ==
T A A&~ H 28 0
53]
& 83 116
#
& B % 240 850
& 552 968
* il b'g 6,849 12,069,532 5,618 2,555,205
?&; i e T 7,590 6,484
k= =4
= A =] 21,160 19,286
?iF N o HOE Y 38 338,242 3 1,200
%
j@é T 2 o 722 888,814 48 147,894
B ¥ # £ 1,014 13,212,945 2,131 4,386,022
T K #H £ 1,179 52,263,437 1,993 21,396,805
X OE O £ 3,859 13,492,376 157 1,609,009
X OB £ 238 21,737,207 196 1,731,288
H £ B = 119 838,242 294 918,985
m L # & 2,296 13,081,899 5,698 16,577,012
NI XEHEE 159 2,535,141 395 1,186,242
HESEF K ® 58 448,206 123 997,658
& f8 At B R% 48 471,320 165 231,660
¥a %)) i) 1,522 931,309 216 3,285,371
HESETH 132,308,670 55,024,351

(F) WTFNRbEENORELEMTH D, BNOREZEFO TV RV,
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#3.7 FHECHIHEHRRY

(Table 3.7 Damage Contents Reported by Aomori Prefectural Government?)

(B ERHAL © TH)

X 4 |[# £ # # O F A 7
AW #E — & 1% (KMEH, 378, B)
R 4 {fzﬁz ¥ & %
s B el pre=m o 4%
PER 430 265
X JF o
LT & BS R 570 | #EHK 2t %
WEH 570
X g REERER | FofMiEdtiEk
A TE R AL BE AR 1,282 | #EH THERE k)T
HEH 1,125 157
X 4 (5= 72 fte 2% KB RE
BORIR R R 10,473 | #EEH Ofita ik 5t
WER 4,673 5,800
e 227 Pir%z.fﬁ*% <] %I ﬁi’ﬁ’“ ﬁtﬁiﬁ?&%
. 4 B Pan | B an. i 7
HIZMIR | L%y 8% 61 70
=4 14,293 32,705 4,180
ARG R T+ # % B M &
R | kmpeseic E ¥ H B
Bk % 452,578 & %@L B2 S & A RE 2
B ER | 260467 1.65ha | 271477 8.86ha | 415 AT | 3fpT | 2677 | 9OfFT
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*3.8 IBERRRAENKEMEAR®
(Table 3.8 Amount of Damage Reported by Hokkaido Development Bureau®)
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(Table 3.9(1) Tsunami Damage Contents and Reconstruction Plan for Each District'®)
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(Table 3.9(2) Tsunami Damage Contents and Reconstruction Plan for Each District'”)
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(Table 3.9(3) Tsunami Damage Contents and Reconstruction Plan for Each District')
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(Table3.10 Contents of Fire Damage at Aonae in Okushiri Town®")
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(Photo3.6 Fire Damage at Aonae)
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(Fig. 3.3 Map of Fire Damage Areas of Aonae in Okushiri Town)

—148—




3.3.3 KKDOHE

LR E R VR P H R TR A S, B2, MR SG DR SEAE Lz, &
nHtL, BRIEHHR TRELLBYAS2MIEH L. HUBRRZETIRKLEEZ-
720 BHHER TOKEDHEEICOWTIRT TICHAERRLHA S, EELAER. HB5iE
AR L EARIRE oW TEHERARED O shTwb, T2 TIRIAS O
ICEDX, FHHRTRELLERAEOBEICOVWTI (HEICHY L5,

HEBEN KD ERZT -0 ZIRREFHHEORM 2 FHILICEC A2 HIETH S (ORE
H2., BEE36ER) . B33ICHKMNELRT 25, KK LV EE LRI -BOE id
BT L AR S ER L TV B, 31010 2 DEEBEASKIC X A EOE 2 R$05,
BEFRSEEHI24951,000m” (5.1ha) . BEIRHERREARIZ419,000m’, HEREEBIIEE - WEZ &
DTRMIIKATVS, HEXEB O LIBENBR SN, T0) bk kKICLS
WEERESN TV,

HKBERIZOWTIIRE,P SDOHKTHS ED, BEHETHL EIFo-i06 HAL
20BN H LD, FHIIOVTHEBETIAATHL, 7L, LROIHE Tidw
THROL2EIHLU LD S DB KOTEEMFE N L 2L T b,

HFHHX TOKREILALZERE LTIZRD LI LI LRI T WA,
OFERIZEEISHENLDITEANBELTBY), Z000HEA» TbI e do 7z,
QFEFEHIC L ) EEISTH SN, TR HEKEBFTEL P72,
QUFHIRIZIZL AL RERETH) . BEE D HLBEHE P> 72,
@BFETIIBEHOITHY v 7R LPH AR RYPELEAENTEY, T HHE LR

EOBERE 2o -TREMD 5,

HER DL IR BOWKBERLI S, FEBEOREREICBIT 5 EE 2k
HEHO—2IZEIFonTwa, LaL, HEICHERIZLDRKIZIAEDTE HELES
BELTWwhholic®d, %ri[%m*ﬁﬁﬂk”m%ét&mmfu&wﬁjamﬁ
FbdhokdTHs, 4EOEFHME TOESEX KIZHER L OB REL W) LR
BRI H - 22l A, %#éxﬁxﬁﬂﬁﬁLLﬁkmﬁ%ETé:t%&bfﬁw
MESNBRERE Lol F72, —BEREKEFRAETLE, HRICL AT ST HE
(AN EEL L TEEICE) HE) FEELR2Y), ZOHAKEEELZS LOSWHEEID
5T ENRBBmINT,

3.3.4 ZDIEDOIHEEDIFH

LG P R TR AR EDK Ehofefad, T2 3 I HOHE b AWHEDH L
THY, BHTHBEEIEROEREY S RRBIC BT 2 I EAIEL s,
L LaAS, 320 CR LABERE 25 B 2% X510, Fhblshicd Bk, giE,
Wit e PO ARBERHEHROWEL L. EELEAOMEL ED T T ST #EN
ELTWA, £l OBERRITREDETHELIGLOASLDT, UTFTIEZIT

—149—




NSV THAEIBEEDHMICOVWTERL T,

—RET L EO TEREREN I, RBENREREPRVBEH T2 ) IZIIER
EEHOKELZHEIL L, HEOLQITERLMBERIIERTLODOTH- 2, &
BICEHLTIE, AR IICEDO THERMICRE TS L) EKRICHLTIZEBRICES
WHEICHBANDLTHA ) 20, RS2 HE L LTLRELENOMAZIT>TH
L EHRRUTRTH D, —HRICHEBMKICIEEEFEORESEZ BRI E S5 2B 20
EHHBD, BESKOESCVOMBEL LTRATHWREVLE DS, T/, #
BEROBBEICDWTIEEABEDICLLBT LI 0TH 5, GREFTOETO DL
B RAENVETH Y, BRI RMICALT 2 22 HEB X R EO R #E°
MEERAI,
ASEOHMEZFIERVESL T TO R, DIPETRFBESMOME L - TRIHEL, BVt E
UrETEHEILDPEEICHATETVEEEIZENTELS, LALENS, —4
THEOBBORKOBEINE Lo LFEEMRICARO N LT, HELXERLTRLOT
AEAELONDE T — AP R v, FICHVEY - BEWIIERENZMEL AT
WATREMATE VA, 9 L BF RO RBE COBMPLHEIC OV TIE, B Y72
FD FicH4H, BENLHBIREV D, BN LZIHEADG R STV 2O K
Thb. SHOMEMEOKEZLRAETHA ),

SEOBEIC L VEEEZIT LTI HIZBEISGT L L ENIZEREREHTIZ LD 2
72720, BEHEZILODLETARMETHREIN TV L) 2BHEABBEXEORMEIIE
Ehhot Bl EERELOXBEES RECHFETEORIK: EORENFRS iz,
BRI BEDOHBETH -7l Lddo TRBEISL (. ANEFCERE 202 2o
Too $72, FA 74 VKE FBLLIBOETHRRLNS) IKHLTH, BHRKEY
AT LOBEEIEF2REECO RN o0, REBIChZ o THREBICXEL D 725
TEVoLMERAECRERIE L2 o, 7L, BRITFHHBR TEE S — TVD°
2HRME DR LoD — BB L A EFEIABICE o420, WEHR LIZS (D
BEBICLDEFRIEI R %L, BREROBREEICISRICUETERELS
KL,
SEOHETIRELOANBEESFEL-ZLICNAT, BRITFHBR 2 I 0D E T
BV OPDEFETERICE VRERHELZIT-2 26, H40OBEWOEL 524IH
LV REICIZ T, HEROFERE W) BEPEAENLLTWD, F/2, WHLEIBOA
LOTHEKBEOBMETHOILLEY t o/, DT VERSINT I adr oM EIZD
WTHHEIF O TWwD, HRATIISHROEHICRRONTWARELL 4 575,
THOLZBBEICH LTI TIZT vy — MRAER LI WEBADAEP LEB 2 ML 2%
BERIBENTWE, BARKICIIHE - HBOME, #EIH - BEOZE, HHEE ., KR
FEOME. FEOHECHDLLIEE, #EBREOE LI, HEFOBHEOMELR & T
HBEYTH, 2 LRSS OBERICEFS T A L s ha,

—150—




3.4 HWBEEOLHEKG

i EHTE R T, LR RO &R & P S EOBEWR T4 7 54
FUHRGEENRE L, BRCIABEIRAEDOIOTHN . AEEL K X5 -
2o BEHOWE ICBVTIZ, BRELHEHCRRILICERT 2 88 L s oz
- BEGBER L RONDEENE L ASLN, KHTIR, 20 L S LK ES Bz
BEOEKBERY T LHTVED,

REICELDONTVA L I, HERLBEFES 0L T 2HLEELSE 54
B, KBRICITELASML A, 22T, 4BUROSBYEYT IR CHE BB
LTBH, FEFPKRERHE, BYUNLEELRLICBIRLTRLTWS, . AifE
HEOWELE, BB UL EYOEHPHEBICRET 2MEITH 2> TRY K o TWw
BOT, A - BEMREEYIC B DR CHENLEE, BECLABEL SIConTiE
HRTEAZBVOTWVZN,

341 HBEEOBMELHH

COHTIE, ITHRICLIZBMELHEZZITI-HRICL > THELT, FhODM
BEER34@~@IRT EEII, HEORRZRIFIEL TV, 28, [3.4(a)
~E) BT AEEKBTIFENLETRIENCHELTWAS,

DFCid, BHEOHEEICOWTHEIIESETL,

(a) EEEOHE

BB T 2HEICL L EROBEIIE MM, EEOBRICRATYS, LiE
BEICLD L, WEERICBA2FRICL ARAETAKY S0 2 L 2ET1E O K 1240 B
M. ORXMIZRATYS, BEOKE R2HEDEIZ, HEHIC L2EBROEEN. B
T FRICX A1, EEIC L BHEEBEEoTWA,

ERETOHER, BEHEZERE T 2HRBHBICBIT IR HEL, HBLETOR
WL BEFRIC T B EHTED, KETHBIC BT 2 BT OBREBIZILEE BT 2H
B, HE, MEIJLACEELTYS (a-1,4,7,89,10,17) » 20 TiZE® S5 SREFH
IR IS BT ERBELHIE a-1) BRADDIDTH D, HTFAINE VAR ZIC BT
AR LB EARETBIIBEITELTEY, MEMIEE I L THRELE 22
bATW A, COBREHRETIE, BETS ] RBROKEREL ICOHESRY (b4) . &
BITCEAMEEZEL TS, —F, BRIEICER T2 %EIINEBHVOEE 5 282
KPELTWD (a-23) , WEORE, SO OWKT. REOHBE L BE ORKIL T A5
MEEBHBIH > TREL TV, BRERICBVLTIHBVRBASESR L TWT, #BTFA
MALBHENC EAEIRMELZERTH 59, BBV TIR, LESEHT 2 AR5
HRY (KRILK) DR LIS X BHED RSNz,

B UEOBRLORTIZEIAEZDORER, SL0BRCBVWTEHELTE RS

=15l




c-18 E
f-1 2 x y—igH

17 ER#E. 7z ) —i%H
a-23 718 b 2 L (EE22958)
a-9 BAET~ AT (EH2295)
b-4 BFE~EGH GEEER) o
e1s wynen 0 A
a—22 284 F2R)L (EiE299)
a-10 HAE GHiE783%)

1 S @ES), -3 B WATKK
o-16 ARME Mot e-1 BIBERT DM
e-13 HMMBETTHE J° BY mmeg /‘2- d-8 REMEE
c-15 BHE A orgilfeac=g” @!l ;
a8 ALALET~ 4 B (RiH2308) '!‘\., L b B ERAR)
e-12 ALMUBTME R ) 78 N 018 BFEHIE @BITH). -1 RHBAE
-2 EAEHHI 3;;;5_-_. Lo 3 7
o17 SSETRE BT, 41 KB L X ' B Ap—
a7 AT~ A8 LB (RE20% RBDDEE) AR ARZ— o1 2
d-5 X&) C] e-2 EFHMH. -3 EFHETKR. o4 b/ RINER
o-11 *ﬁm“‘“xm A N o2 B/ R @ESB). -2 BHHEE/ R~ER
o6 AR b2 AL @225 e e
14 KRMFEE~EH \ 2 L2 a3, d-4 I (DES)
o5 BRI (2208 \
e-10 Z SRET $RET

e§ A ial

f-6 EARREE

£-10 BEF@Rs Y :
a-20 IR (58 229%) /ﬁ
d-1 EREBI /

a-4 L/ EBr~ Z 88T (Hif227, 229%)

A a-19 LEAERIE (BE2288)

/

1 gﬁ:?ﬁ L o-13 IEE { ‘" b-3 EEAE~ET5EERA (WEEH)

O: : =l -5 T BETM ’

z gﬁ?ggﬁﬁémmg *\ ' b-2, -8 EEME~ AR (REHRER)

g g??%f%ggg (a) AL EFEAS ((a) Southwest Hokkaido)
?ﬂgggff'?: (i::;]\jmmt /NN o ‘%\%t::ﬁ

Jpmmees 4 a7 :rﬂ:jﬁ%.
a-16 BROA GEEIT0%) o-21 migas o “
a-11 A\l GEE1708) \‘
‘ ‘ [

\-
=12 -1:1
a-21 R 2 B1E (Red) O

\ o-11 MBHIY-4-31k Aé\.«ii f'
w2 puE RS g FAN ; (

o-10 IS ,
Z -1 BHEES 7 . el
o-15 MR GEE170%) Y o-19 BRB S > -
@ R o9 4 ; Vi
e-16 BRBH WS e w0y
o8 HRSH

a-14 "R (GHE170%)
f-9 HYEIRBHR
d-6 MANI

a-24 FRIFHIE GHE1708)

-3 H#ERMEE 6 EHR
-7 BHWGH

o4 RO& -5 BN

22 RRZE Ve BEEEZOMT
(b) BRAEB ((b) Okushiri Island) (¢) EEETHE ((c) Hakodate City)

3.4 1993FitBEMETHEICS 3B EEDSTE
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(Table 3.11 (1) Classification and Explanation of Geotechnical Damages in 1993
Hokkaido-nansei-oki Earthquake)
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(Table 3.11 (2) Classification and Explanation of Geotechnical Damages in 1993
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(Table 3.11 (3) Classification and Explanation of Geotechnical Damages in 1993
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(Table 3.11 (4) Classification and Explanation of Geotechnical Damages in 1993
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(Table 3.11 (5) Classification and Explanation of Geotechnical Damages in 1993
Hokkaido-nansei-oki Earthquake)
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(Table 3.11 (8) Classification and Explanation of Geotechnical Damages in 1993
Hokkaido-nansei-oki Earthquake)
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(Table 3.11 (7) Classification and Explanation of Geotechnical Damages in 1993
Hokkaido-nansei-oki Earthquake)
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(Table 3.11 (8) Classification and Explanation of Geotechnical Damages in 1993
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(Fig.3.5 Landslide Sites in Okushiri Island Surveyed by Kumaki*”)
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(Fig.3.6 Landslide Sites in Okushiri Island Surveyed by Yasuda and Arima®*")
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Landslide Sites in National Forests*?)
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#®3.12 HWEHETAOMNE L URIBEE
(Table 3.12 Activities for Restoring the Earthquake Damage)
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