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Intensive Seismic Intensity Survey
on the 1982. 3. 21 Urakawa-oki Earthquake
—Intensity Distribution in the Whole Area of Hokkaido—

Noritoshi Goto, Hiroshi Kagami and Yutaka Ohta
Department of Architectural Engineering
Faculty of Engineering
Hokkaido University

Abstract

The Urakawa-oki Earthquake (M=7.1) of March 21, 1982 caused somewhat serious damage in the
Hidaka coastal area. Although the maximum intensity as high as VI was reported at Urakawa by Japan
Meteorological Agency(JMA), no continuation to intensity V was reported at any affected areas. Such
an unusual event is mostly due to that in Hokkaido there are only 17 meteorological stations at which
the intensities are determined and reported.

Aiming at having a detailed intensity distribution, 6325 questionnaire sheets were delivered to 210
unit areas of city, town and village in Hokkaido. The returned answers which arrived at 86.5% were
quite enough for calculation of the area-dependent intensity. The smoothed isoseismal map was
made, and the deviations from the well-known attenuation curve of intensity were also mapped. It is
confirmed that these deviations are systematic so as to be correlated closely with the regional geological

structure.
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Origin time March 21, 1982 11h 32m 05.7s
Magnitude 7.1
Epicenter 42.07°N  142.60°E
Depth. 40km
Intensity VI Urakawa
Vv

v Sapporo Kutchan Hiroo Obihiro Otaru
Iwamizawa Tomakomai Mutsu

m Kushiro Muroran Asahikawa Hakodate Haboro

Mori Aomori Hachinohe Morioka Miyako
Ichinoseki

o Esashi Fukaura Ofunato

Monbetsu Rumoi Nemuro Akita Yamagata Sakata

Mito Kofu Ishinomaki Kumagaya Mishima
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No. CODE NAME OF TOWN Number of answers I LAT LONG DELTA
1) 01100 SAPPORO SHI 7525+ 238 3.8 43.0 141.3 150.4
2) 01202 HAKODATE SHI 153 3.5 41.7 140.7 167.0
3) 01203 OTARU SHI 94 3.3 43.1 141.0 176.6
4) 01204 ASAHIKAWA SHI 149 2.5 43.7 142.4 181.1
5) 01205 MURORAN SHI 86 4.0 42.3 141.0 138.1
6) 01206 KUSHIRO SHI 124 3.0 42.9 144 .4 177.6
7) 01207 OBIHIRO SHI 140 3.9 42.9 143.2 104.8
8) 01208 KITAMI SHI 101 3.0 43.8 143.9 220.3
9) 01209 YUBARI SHI 37 3.4 43.0 142.0 114.6
10) 01210 IWAMIZAWA SHI 56 3.9 43.1 141.8 132.4
11) 01211 ABASHIRI SHI 47 2.0 44.0 144.2 252.1
12) 01212 RUMOI SHI 45 2.8 43.9 141.7 216.1
13) 01213 TOMAKOMAI SHI 111 4.1 42.6 141.6 102.9
14) 01214 WAKKANAI SHI 4 0.0 45.3 141 7 365.7
15) 01215 BIBAI SHI 32 3.6 43.3 141.8 151.8
16) 01216 ASHIBETSU SHI 52 2.8 43.5 142.2 161.7
17) 01217 EBETSU SHI 48 3.7 43.0 141.6 133.0
18) 01218 AKABIRA SHI 28 2.8 43.5 142.1 163.6
19) 01219 MONBETSU SHI 42 0.8 44.3 143.3 253.7
20) 01220 SHIBETSU SHI 40 1.7 4.1 142.3 226.1
21) 01221 NAYORO SHI 39 1.3 44.3 142.5 247.0
22) 01222 MIKASA SHI 44 3.9 43.2 141.9 138.2
23) 01223 NEMURO SHI 24 2.6 43.3 145.6 286.9
24) 01224 CHITOSE SHI _ 50 3.9 42.8 141.7 110.9
25) 01225 TAKIKAWA SHI 38 3.4 43.5 141.9 168.7
26) 01226 SUNAGAWA SHI 44 3.3 43.4 141.9 158.4
27) 01227 UTASHINAI SHI 24 3.0 43.4 142.0 155.5
28) 01228 FUKAGAWA SHI 49 3.1 43.6 142.0 176.6
29) 01229 FURANO SHI 81 3.3 43.3 142.4 137.0
30) 01230 NOBORIBETSU SHI 58 4.0 42.4 141.2 124.2
31) 01231 ENIWA SHI 35 4.0 42.8 141.6 116.8
32) 01233 DATE SHI 46 3.7 42.4 140.9 148.7
33) 01301 HIROSHIMA CHO 26 4.0 42.9 141.6 124.7
34) 01302 ISHIKARI CHO 25 3T 43.2 141.4 160.7
35) 01303 TOUBETSU CHO 18 3.8 43.2 141.5 155.6
36) 01304 SHINSHINOTSU CHO 9 4.2 43.2 141.6 150.7
37) 01305 ATSUTA CHO 11 3.3 43.3 141.5 164.5
38) 01306 HAMAMASU MURA 14 3.3 43.5 141.4 187.6
39) 01331 MATSUMAE CHO 15 1.8 41.4 140.1 225.9
40) 01332 FUKUSHIMA CHO 16 3.1 41.4 140.3 209.9
41) 01333 SHIRIOCHI CHO 18 3.1 41.6 140.4 194.6
42) 01334 KIKONAI CHO 27 2.9 41.7 140.4 191.9
43) 01335 KAMIISO CHO 25 3.6 41.8 140.6 172.9
44) 01336 OHNO CHO 19 3.3 41.8 140.6 172.9
45) 01337 NANAE CHO 20 2.9 41.8 140.7 164.5
46) 01339 TOL CHO 16 3.4 41.7 141.0 142.3
47) 01340 SHIRIKISHINAI CHO 18 3.7 41.7 141.1 134.2
48) 01341 TODOHOKKE MURA 20 3.9 41.8 141.1 131.1
49) 01342 MINAMIKAYABE CHO 13 3.5 41.8 141.0 139.5
50) 01343 SHIKABE MURA 21 3.5 42.0 140.8 153.2
51) 01344 SAWARA CHO 13 3.5 42.1 140.7 161.5
52) 01345 MORI CHO 26 3.3 42.0 140.6 170.2
53) 01346 YAKUMO CHO 18 2.8 42.2 140.3 195.8
54) 01347 OSHAMANBE CHO 24 3.4 42.5 140.4 192.3
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CODE NAME OF TOWN Number of answers LAT. LONG. DELTA

01361 ESASHI CHO 21 2.9 41.8 140.1 214.9
01362 KAMINOKUNI CHO 16 3.3 41.8 140.1 214.9
01363  ASSABU CHO 25 3.1 41.9 140.3 196.6
01365 KUMAISHI CHO 20 0.9 42.1 140.0 220.9
01366  TAISEI CHO 19 0.7 42.2 139.8 238.2
01367 OKUSHIRI CHO ' 20 1.8 42.1 139.5 263.4
01368 SETANA CHO 17 2.5 42.4 139.8 240.2
01369  KITAHIYAMA CHO 14 3.1 42.4 139.9 231.8
01370 IMAKANE CHO 18 3.5 42.4 140.0 223.4
01391  SHIMAMAKI MURA 16 2.0 42.7 140.2 214.6
01392 SUTTSU CHO 14 2.1 42.8 140.2 218.3
01393 KUROMATSUNAI CHO 22 3.2 42.6 140.3 203.3
01394 RANKOSHI CHO 24 2.9 42.8 140.5 195.0
01395 NISEKO CHO 25 2.7 42.8 140.7 179.7
01396 MAKKARI MURA 15 3.3 42.7 140.8 167.4
01397 RUSUTSU MURA 22 3.4 4.7 140.9 159.8
01398 KIMOBETSU CHO 19 3.3 42.7 140.9 159.8
01399 KYOGOKU CHO 19 3.2 42.8 140.9 164.8
01400 KUTCHAN CHO 43 3.3 42.8 140.8 172.2
01401 KYOWA CHO 15 2.5 43.0 140.6 197.6
01402 IWANAI CHO 26 3.2 42.9 140.5 199.7
01403 TOMARI MURA 22 0.0 43.0 140.5 204.9
01404 KAMIENAI MURA 17 0.6 43.1 140.4 217.7
01405 SHAKOTAN CHO 21 2.8 43.2 140.6 209.8
01406 FURUBIRA CHO 21 3.4 43.2 140.6 209.8
01407  NIKI CHO 20 3.1 43.1 140.8 189.8
01408  YOICHI CHO 26 3.5 43.1 140.8 189.8
01409  AKAIGAWA CHO 15 3.5 43.0 140.9 176.5
01421 KITA MURA 14 3.8 43.2 141.7 146.1
01422 KURISAWA CHO 13 4.1 43.0 141.8 123.0
01423 NANPORO CHO 26 4.1 43.0 141.6 133.0
01424 NAIE CHO 18 3.6 43.4 141.9 158.4
01425 KAMISUNAGAWA CHO 23 3.0 43.4 142.0 155.5
01427  YUNI CHO 17 3.8 43.0 141.8 123.0
01428 NAGANUMA CHO 18 4.0 43.0 141.7 127.8
01429 KURIYAMA CHO 21 4.0 43.0 141.8 123.0
01430 TSUKIGATA CHO 21 3.9 43.3 141.7 155.7
01431 URAUSU CHO 15 3.1 43.4 141.8 161.8
01432  SHINTOTSUKAWA CHO 23 3.3 43.5 141.9 168.7
01433 MOSEUSHI CHO 17 3.1 43.6 142.0 176.6
01434 CHIPPUBETSU CHO 15 %.8 43.7 142.0 187.2
01436 URYUU CHO 17 3.2 43.6 141.9 179.2
01437 HOKURYUU CHO 11 3.0 43.7 141.9 189.6
01438 NUMATA CHO 18 3.4 43.8 141.9 200.2
01439 HOROKANAI CHO 20 3.9 44.0 142.2 216.2
01452  TAKASU CHO 14 2.4 43.8 142.4 192.1
01453 HIGASHIKAGURA CHO 20 2.7 43.6 142.5 169.4
01454 TOHMA CHO 25 2.4 43.7 142.5 180.5
01455 PIPPU CHO 18 2.0 43.8 142.5 191.6
01456 AIBETSU CHO 18 0.9 43.8 142.6 191.4
01457 KAMIKAWA CHO 22 1.0 43.8 142.8 192.1
01458 HIGASHIKAWA CHO 19 3.0 43.6 142.5 169.4
01459  BIEI CHO 19 2.5 43.5 142.5 158.4
01460 KAMIFURANO CHO 17 91 43.4 142.5 147.3
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No. CODE NAME OF TOWN Number of answers B LAT. LONG. DELTA
109) 01461 NAKAFURANO CHO 15 3l 43.3 142 .4 137.0
110) 01462 MINAMIFURANO CHO 15 3.6 43.1 142.6 113.9
111) 01463 SHIMUKAPPU MURA 13 33 42.9 142.4 93.3
112) 01464  WASSAMU CHO 16 2.3 44.0 142.4 214.2
113) 01465 KENBUCHI CHO 16 2.9 44.0 142.4 214.2
114) 01466 ASAHI CHO 9 1.7 44.0 142.6 213.6
115) 01467 FUREN CHO 12 2:3 4.2 142.4 236.3
116) 01468 SHIMOKAWA CHO 23 0.9 4.2 142.7 235.9
117) 01469 BIFUKA CHO 16 0.8 44 .4 142.4 258.5
118) 01470 OTOINEPPU CHO 19 0.0 44.6 142.3 281.3
119) 01471 NAKAGAWA CHO 15 0:3 4.8 142.1 305.2
120) 01481 MASHIKE CHO 15 3l 43.8 141.5 212.5
121) 01482 OBIRA CHO 17 2.9 43.9 141.7 216.1
122) 01483 TOMAMAE CHO 17 1.8 44.2 141.7 247.5
123) 01484 HABORO CHO 23 2.1 4.3 141.7 258.1
124) 01485 SHOSANBETSU MURA 16 0.1 4.5 141.8 277.2
125) 01486 ENBETSU CHO 22 1.0 4.7 141.8 298.8
126) 01487 TESHIO CHO 16 0.3 44.8 141.8 309.6
127) 01488 HORONOBE CHO 18 2.1 44.9 141.9 318.9
128) 01511 SARUFUTSU MURA 14 0.0 45.2 142.1 349.3
129) 01512 HAMATONBETSU CHO 26 0.0 45.0 142.4 325.0
130) 01513 NAKATONBETSU CHO 18 0.0 44.9 142.3 314.5
131) 01514 KITAMI ESASHI CHO 25 0.0 44.9 142.6 313.5
132) 01515 UTANOBORI CHO 21 0.0 44.8 142.5 302.5
133) 01516 TOYOTOMI CHO 18 0.8 45.1 141.8 342.2
134) 01518 RISHIRI CHO 21 0.0 45.1 141.2 355.3
135) 01519 HIGASHIRISHIRI CHO 20 0.0 45.1 141.2 355.3
136) 01541 HIGASHIMOKOTO MURA 18 3.2 43.7 144.3 230.0
137) 01542 MEMANBETSU CHO 20 2.1 43.8 144.2 233.8
138) 01543 BIHORO CHO 19 2.8 43.7 144.1 219.9
139) 01544 TSUBETSU CHO 20 2.9 43.6 144.0 206.1
140) 01545 SHARI CHO 21 3.0 43.8 144.7 260.1
141) 01546 KIYOSATO CHO 20 2.8 43.8 144.6 254.5
142) 01547 KOSHIMIZU CHO 20 2.4 43.8 144.5 249.1
143) 01548 TANNO CHO 13 2.7 43.8 143.9 220.3
144) 01549 KUNNEPPU CHO 22 3l 43.7 143.8 206.5
145) 01550 OKETO CHO 15 2.7 43.6 143.6 188.9
146) 01551 RUBESHIBE CHO 20 2l 43.7 143.6 198.9
147) 01552 SAROMA CHO 22 2.4 44.0 143.8 236.0
148) 01553 TOKORO CHO 26 2.5 44.1 144.1 257.4
149) 01554 IKUTAHARA CHO 15 2.0 43.8 143.5 205.7
150) 01555 ENGARU CHO 27 0.7 44.0 143.5 226.5
151) 01556 MARUSEPPU CHO 16 0.6 43.9 143.4 213.3
152) 01557 SHIRATAKI MURA 30 0.7 43.8 143.2 197.9
153) 01558 KAMIYUBETSU CHO 16 1.3 44.1 143.5 236.9
154) 01559 YUBETSU CHO 21 2.1 44.2 143.6 250.1
155) 01560 TAKINOUE CHO 8 0.0 44,1 143.1 228.5
156) 01561 OKOPPE CHO 14 2.3 44 .4 143.2 262.8
157) 01562 NISHIOKOPPE MURA 12 0.2 44.3 142.9 248.1
158) 01563 OUMU CHO 22 0.0 44.5 142.9 270.2
159) 01571 TOYOURA CHO 17 2.8 42.5 140.7 167.8
160) 01572 ABUTA CHO 24 3.5 42.5 140.8 159.7
161) 01573 TOUYA MURA 20 3.4 42.6 140.8 163.2
162) 01574 OHTAKI MURA 12 3T 42.6 141.1 139.8
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No. CODE NAME OF TOWN Number of answers I LAT. LONG. DELTA
163) 01575  SOUBETSU CHO 20 3.3 42.5 140.9 151.6
164) 01578  SHIRAOI CHO 23 4.0 42.5 141.4 112.2
165) 01579  HAYAKITA CHO 16 4.3 42.7 141.8 97.1
166) 01580  OIWAKE CHO 16 4.4 42.8 141.8 105.2
167) 01581  ATSUMA CHO 23 4.5 42.7 141.9 91.4
168) 01582  MUKAWA CHO 19 4.3 42.5 141.9 75.9
169) 01583  HOBETSU CHO 16 4.9 42.7 142.1 81.5
170) 01601  HIDAKA CHO 17 3.8 42.8 142.4 82.4
171) 01602  BIRATORI CHO 17 4.3 42.5 142.1 63.6
172) 01603  MONBETSU CHO 24 4.6 42.4 142.1 55.9
173) 01604  NIIKAPPU CHO 16 4.8 42.3 142.3 35.9
174) 01605  SHIZUNAI CHO 170 5.2 42.3 142.4 30.6
175) 01606  MITSUISHI CHO 99 5.4 42.2 142.6 14.4
176) 01607 URAKAWA CHO 861 5.4 42.1 142.8 17.3
177) 01608  SAMANI CHO 21 4.4 42.1 142.9 25.7
178) 01609 ERIMO CHO 26 3.9 42.0 143.1 43.2
179) 01631 OTOFUKE CHO 30 3.9 42.9 143.2 104.8
180) 01632  SHIHORO CHO 19 3.5 43.1 143.2 124.6
181) 01633 KAMISHIHORO CHO 25 3.6 43.2 143.3 138.2
182) 01634  SHIKAOI CHO 18 3.7 43.0 143.0 108.2
183) 01635  SHINTOKU CHO 20 3.5 43.0 142.8 104.2
184) 01636  SIMIZU CHO 25 3.8 43.0 142.9 105.9
185) 01637 MEMURO CHO 20 3.7 42.9 143.1 101.0
186) 01638 NAKASATSUNAI CHO 21 3.8 42.6 143.2 77.5
187) 01639 SARABETSU CHO 13 3.9 42.6 143.2 77.5
188) 01641  TAIKI CHO 16 3.8 42.4 143.3 69.7
189) 01642  HIROO CHO 16 4.0 42.2 143.3 61.2
190) 01643 MAKUBETSU CHO 24 3.8 42.9 143.4 113.9
191) 01644 IKEDA CHO 18 3.7 42.9 143.4 113.9
192) 01645 TOYOKORO CHO 12 4.0 42.7 143.5 103.2
193) 01646 HONBETSU CHO 19 3.7 43.1 143.6 141.7
194) 01647 ASHORO CHO 24 3.7 43.2 143.5 146.1
195) 01648 RIKUBETSU CHO 25 3.1 43.4 143.8 178.4
196) 01649 URAHORO CHO 23 3.8 42.8 143.6 116.8
197) 01661  KUSHIRO CHO 15 3.1 42.9 144.5 184.8
198) 01662 AKKESHI CHO 17 3.0 43.0 144.8 212.2
199) 01663 HAMANAKA CHO 17 3.1 43.1 145.1 239.6
200) 01664  SHIBECHA CHO 1 3.3 43.2 144.6 209.8
201) 01665 TESHIKAGA CHO 20 3.1 43.4 144.5 217.2
202) 01666 ~ AKAN CHO 17 3.5 43.1 144.1 170.2
203) 01667  TSURUI MURA 12 3.2 43.1 144.3 183.1
204) 01668  SHIRANUKA CHO 20 3.9 42.9 144.1 156.4
205) 01669 ONBETSU CHO 21 3.4 42.8 143.9 136.3
206) 01691  BEKKAI CHO 26 3.3 43.3 145.1 250.6
207) 01692 NAKASHIBETSU CHO 23 3.2 43.5 145.0 256.4
208) 01693  SHIBETSU CHO 18 2.9 43.6 145.1 269.7
209) 01694 RAUSU CHO 14 1.9 44.0 145.2 305.0
TOTAL 7525+ 6581
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7y hr— B - B GiEELHOBESTEANLENTT > r— FHEET -1 EEMAEE
3, BELOMERETCINZ CIfAbNTELLNEA Wz, FARMIE 9T 201 BIFHb¢T 210 IS
Et 3, BAESER, AD 10 HAMLEOIMHEICIE 100 5, £nlstomiciz 501, sk officizenin
95 T OB 6,325 W EERMm L, THRE I & DERENFHEEL KDz, FURk - @ - =5 - FPUCEEL T,
o 2 WOFAETEN S N 2R E LFTHICHW:, AXREIWIIANZLICF & CHIRAT - AIRESE~%
NENBEIN, HINEENH DL LicEEx B, 72720, ks & CERBOFMAE T, FhE
EfF - B Th AT 2, ENENABAEZNEELA D [HERICES b5 DERIZHT 5 [
e & HETANIC ) b CHEL 72, H2 ENARZOEENEIL, ZNLIIh bIF R ENEETRTY
NThb, Lizhi-T, BAKEE I %) B mAEEABLNTwEEEbH S, LCIK3IA2 Hiz#E
KOWE TH-722 b b0, HOFATFICHBE L Tz AOBAHELES - 722 EH7) A2 %o FA
RISEE S, LW 1 7 Al Th 5, AEZOEA L, ALRH B & O FEHET %Ry TEEF 6325 T, 29 v,
£ 86.5% D EK % 872, BEATENTETFIZ 20817, 209 b0 2 DOETH %K< 206 THEH 2 5 EE %
B, Znofic, FLIRE T 10,000 26 (EINEE 81.0%), ERBOWET - =H-#MNT 1,700 &6 (EIEE72.
9%) NELAT - ERA T TH L2,

HENHE BENENETY7r—BRFENTFHE Ta— FEENEEE | AOBERES, HEED
F—gH—FIRCHGEELNT —F £y MICATENE, ZOK, FA K 553 HET A OATEX 5
ZBE 5 T B 7o, EIEZHIMERIC X ORI W22 THEEN, TN EICHEN ThNE, 4B,
E&EE1ACOE 1 DOBELEH L, CNOEF2T-> TEHEEL RO T2, BERIE, —HHEOR
ENFEGFHOENF 2RI EME L - TE I e LEMML £, ZOBEN FHIC D>
THENUFLLAHECBERN TRV EWATE2L > Twb, LT, [RRFERNEE L HEEIC
SRR L, ERARVEEXLEHCELRMEREEIN TS, ZOEMRTH/ I—TE LEEILIZ
I ~VITh D5, EARII~VICEHANTWD, SEDEROBESTO & J ICEE 0 ~VINFHE % #HE
ONE LT 258, BE0~[0EHTEBREMOMNE CROCHEIEL T, AERCBVT &
BH AR, OERIE 1 OTh ), EBREEEZRBEINTRERKD) THHIH, iEknBHFR (KH
1, 1979) D & S IcAMEAEBR CEA LT CTEHBEL KD S &, BREEZLZADEAINS (Lo
L%, BEONERLEE, ZNOBEIHET b, LIA->T, SEANGFHETRT Y 7— X1 BTl
SOBELEN L (ERORKIEE), AHELEERCL2EAR DT AwIEicLl, NI LTS
LA, AROBIFCIIEEIU LTI LA CERTEIREIRLNAT S,

T r— f O b KD SN BB NEE [ o ¥ RRTRE [ DR7—MSERT 233,

I jma =2.958X% (Iq —1.456) ** (1q >2.22414 DIE)

Ima =1.506% I q —0.789 (1q £2.22414 DHE)
ERG, Ll ALOERRICAVLNTHSEROEEIR 251w =5 OHEAT, oML
32 Th b, SEANMENTARERL LEH, 4BLT—FNEMEME->T, LICEEIUT, VEETE
DBED L WERR~NRESLFIND,

3. BRBLIUZ LD

B2 &0, AR = & O RE %% (Number of answers) - F#EEE (1) -#HE (LAT.) -#EEZ (LONG.) -
EokpEg (DELT, km) # £ 2 Tl TH <, aFHI N BEMBIE /RS2 MUTE2Y) HT2E
ERLTW3, ZOEANBEAT S EARFEEN LT 2 &ICK 2, MR EICEMOEEEZ 7D Y b
T2 L ENOBESMHIPFETE 5, HroWITHN THMEIE, Tnin SN KNEHLNDD, EkF
B Ll Ta b &, £ DEWHTHEE S WREBEBOFEIEI U E> T b, B 1RIZEED
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Intensive Seismic Intensity Survey
on the 1982. 3. 21 Urakawa-oki Earthquake

—— Intensity Distribution and Human Behaviors

in and around the Epicentral Area —

Hitomi Ohashi, Kazuhisa Fujibayashi and Yutaka Ohta
Department of Architectural Engineering
Faculty of Engineering
Hokkaido University

Abstract

Intensity distribution and human behaviors during and after shaking was investigated in and
around the epicentral Urakawa area by a questionnaire method. About 1200 sheets weré collected and
following results were obtained. (a) Along the Hidaka coastal line of 150 km, the attenuation of
intensity as well as peak ground acceleration is more rapid in the east direction of harder system of
rocks than in the west. (b) Correlation of intensity deviation to site soil condition is shown and
the same trend is found in the 1952 Tokachi-oki and the 1974 Tomakomai-oki earthquakes. (c)
Although there was no fire caused by this earthquake, 20% of households point out some potential risk
of fire in Urakawa town. (d) Human response during shaking is affected by existence of fires in use

and/or children. (e) Injury becomes more frequent as a person is older and as a house is smaller.

1. BLwic

Y ELC B B S & i & RROATENE, LU, F 22 plih) 5 FHRIECIRDEITH B,
5% 13 1978 AR EIREL I OIS, TEE K S HLTERE o) ATRIATENC WF B R L Wil & L 22 Okl K
5 (1979), kG- A (1980)), 1982 fEiliFli Uit TlE, £ TRHMeMMWE 3 & 20, MR IEI A &
A% HBED & OIWER, ROSHZERD, Witk AT & 2 AU IG 2 A LT 52 =Hye L,
Trar— L EIT-o 7,
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Table1 Comparison of damages in the surveyed towns and an outline of the survey.

Urakawa Mitsuishi Shizunai
Population = 19408 6955 26235
Ordinary households * 5961 1940 7794
Seriously injured 9 3 5
Slightly iniured 73 11 33
Total of the injured 82 (0.42%) 14 (0.20%) 38 (0.14%)
Damaged dwellings #* 141 67 476
Tatal loss (thousand yen) #= 188040 67111 119680
Intensity questionnaires
distributed 1049 204 300
collected 894 103 227
effective 841 80 156
Behavior questionnaires
distributed 1049 204 300
collected 899 110 226
sum of family listed 2957 286 696
Survey period from the end of April April 8 April 10
to May 6 April 12 April 20
* 1 1980 Population Census of Japan

#= . Hokkaido prefectural government (June 3, 1982)

Table 1 ICRAENFEEL R, @AW+ EL2AENRE L, =G0 - BHEIC L OBE L LML,
BERELL, Trr—EEHEOVE ) HRARL C L0 FERERL T2 BREAER (KH - M (1979))
18R, WHORBERE - HE - BRE &2 DHERTRUEROTE - MERNEEXRE L &2/ 178
FEZ1WMEMR T, 28WE Ly Mo L CEA L2, B - BENOEFELRZIMREOMENFICL 5. H
T CEETRSEE & L iesd, H&ED 6o % VR ET— s 0B s i, —%, =F - BN TIREREH
BALHNZ b, BEREEAKRBREL? HOEENZ,

2. BEST
2.1 HEBEDEEDME

HEMWWMEH@%K%aT%#E<@<,ﬁ«ﬂ#ofiﬂ%b(%%#(&é@ﬁ#%é(Hg
UOT&h%,iObWﬁ(Tdi%%-éﬁ%-%%ﬁmﬁﬁﬁﬁmt\ﬁm~ﬁmﬁusﬁ%-¢%ﬁ
DEEE B E L CERT 2B - TG ramT 5. =8 - BN - FEAHIIE IR - EHR
DEE RN R i bR Do, S HICHB)IA & E/ ML TR EFHATEINEA > T 5,

BRI SAMOBEEY 15km ¢, KB - (1982) i3, BEET /L. L TES 20km, 1&30km, BT
n ¢ dip angle 60" N B #12EL Tb, 22 TINETNE{REL, Ohta and Satoh (1980) N75k
T,y L w

Ay )= [ D(oyds [ 4L
I, DIENE, L MERE, WIIE 1 MMEN&LsAr b bBRlSE THERE P RE
ICEb BT A— I CERENLIE ARZENE2HLZNLETHIAICOVWTEHEL L, ZNfElR, ME
E#%%M#Mu?ﬁénéﬁﬁmmﬂ%ﬁé%%L,ﬁﬁ@th@ﬁRu&wc

EAMEA 5 2 ) HICE] B 150 km DEEARICIE - TEE - AfE - BAILEE Uk -1 (1982) DFAEIC L
) RUB L EE ORI B L sREENELE 7oy F Lns Fig. 1 TH 2, AERIMBEICRKLE
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Fig.1 Attenuation of seismic intensity, computed A-value, and observed or estimated peak ground
acceleration along the Hidaka coastal line and variation of upheaval. JMA seismic intensity
determined by our questionnaire method is, after rounded off, equal to the conventional one-digit
intensity in Japan, and so forth.

SHERKRELT, BEIREMFLELF L L CW0ICH LT, BELMEEIIRM (2 LHHE) Dk
BHEL v, ZoffEe7 o WBICERT S L EbNb,
BRICELECEM - =8 - BHD N2 T, BEMREM&#EC & Fig. 20 L5145, FHE
BEIZHA (5.43) L=H (5.47) 2IUTFELL, VEVIOBERICH B, BRIZRRAIEC5.25 L7z,
WO & A OEEHEEFIR 2! 1, EFORERIZI | 1 THAOFHIHEIKRE W E V) EIREZT
22, WKL 3 D 1TH), MENEERIIEREL W NDHBLALFHETHS ),

2.2 BIGEFEOFMBESM & &4
ERSNAT>or—t &, EWENOHKEZEEL ) 2 CHA4E, =ZGHT9 &, HAEHE 31 S5,
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Fig.3 Distribution of JMA seismic intensities calculated by a questionnaires method and site soil condi-
tions in and around the epicinter. A number of questionnaires is indicated in parenthesis. A dashed
rectangle is an approximate projection of a fault model (after M. Takeo (1982)).
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Fig.4 Topography, soil conditions represented by geological columns of boring wells and JMA seismic
intensity in the main part of Urakawa town. A number of questionnaires is depicted in parenthesis.
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Fig.8 Damage and intensity distributdon in the main part
of Urakawa town at the 1952 Tokachi-oki earthquake.
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B TEpKE, 2 TRAFEUEEL NI,
A DBIEHVNE W22 B 5, EEBDEED
BEL LT, BESOHE ZNEHNATE
Huwiz, EORTHFEHERKIZ4.6~4.9, &
#(3 31~32WTH N (Table2), EZHFHFHEIC
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Table 2 Number of dwelling rooms and Japanese tatami per household.

Number of dwelling

rooms per household

Number of tatami

per household

Sample 1980 Sample 1980
population population
census census

Urakawa mean 4.95 4.32 32.0 28.7
S. deviation 2.10 15.0

Mitsuishi  mean 4.81 5.08 37 35.3
S. deviation 1,73 15.0

Shizunai mean 4.65 4.13 30.8 27.8
S. deviation 1.64 13.9
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Fig. 11 Housing conditions such as type of construction, number of story and use of building of survey

samples.
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Fig. 12 Family preparedness against earthquake disasters.
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Fig. 14 Disability to put out a fire according to kind of device and various potential risk of fire.
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Fig. 16 Behaviors and moving distance during shaking of the people who are more than 15 years old
and are at home.
(a) and (b) : Comparison of 3 towns.
(c) : Behavioral difference according to existence of fire in use and /or children in Urakawa town.
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Fig. 17 Behaviors shortly after shaking (for about 10 minu-
tes) of the people who are more than 15 years old and
are at home. A Broken line represents Sendai at the
Miyagi-ken-oki earthquake.
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Fig. 18 Kind of injuries among questionnaire samples and
among patients registered by town offices.
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SYNOPSIS

UDC : 550. 34. 042(524S )
QUESTIONNAIRE SURVEY FOR DESCRIBING MICROZONING
CHARACTERISTICS IN TERMS OF SEISMIC INTENSITY
—A case study in Sapporo, Japan—

by SHIGEYUKI OKADA, TADAYOSHI MIYAKAWA, and Dr.
YUTAKA OHTA, Department of Architectural Engineering,
Hokkaido University, Members of A.1.]J.

This paper proposes a simple but precise method to estimate the local differences of seismic intensity in an
area of moderate-to-large city by an introduction of the questionnaire technique, a case study of which was per-
formed in Sapporo city.

Immediately after a large earthquake which occured off Urakawa, Hokkaido, on March 21, 1982, a seismic in-
tensity survey by delivering 10,000 questionnaire sheets throughout Sapporo city was conducted and a high-
precise isoseismal map was derived. By comparing with the geological data in the area it was found that the
obtained intensities are well correlated with surface soil types and are in a good functional relation with soil
layer thickness.

Based upon this result an empirical equation for estimating seismic intensity at any point in Sapporo city was
also derived. It is
0.256 silt
0.182 peat
0.050 volcanic ash
0.040 sandy silt
L=f(M,A)+|—0.051 sandy and clayey silt |+0.040 H,
—0.156 river deposit
—0.274 gravel
—0.396 andesite
—0.406 talus soil type

where
f(M, A)=2 M —4.601logA—0.00166 A—0. 32 (Kawasumi, 1945), and

M : magnitude by JMA

A : epicentral distance (km)

H : thickness of surface soil (m)
H=H, for H<10m
H=10.0, for H=10m.
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