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A Household Survey on Damaging and Restoring Processes
due to the 1983 Central Japan Sea Earthquake

Hitomi OmasHIi, Hiroshi KacgaMI and Yutaka OHTA
Faculty of Engineering, Hokkaido University

(Received September 9, 1985)

At the 1983 May 26 Central Japan Sea earthquake (M=1.7), dwelling and agricultural
facilities were severely damaged by sandy soil liquefaction in rural town Wakami, Akita
prefecture. This paper presents how each household was affected by and responded to the
earthquake disaster for a considerable period of time. Waiting for 6 months after the earth-
quake, a questionnaire survey was performed for all the 2198 households and interviews were
made supplementally for the seriously affected 161 households. The questionnaire asks char-
acteristics of family and housing, damage to dwelling, damage to farming, fishing, shops and
so on, effects on daily life after the quake, economic impact, and surrounding conditions
related to seismic intensity.

The results obtained are as follows.

1) Distribution of dwelling damage along 20km within the town, distinctly different
between the northern and southern parts, is similar to those of seismic intensity and gas pipe
damage. Micro topography of dune and coastal plain amplifies the damage.

2) Severe damage to rice field in the northern part of the town resulted in decrease of
harvest. Damages to farm land and dwelling are economically equivalent and together amount
to 60% of annual income there.

3) Methods to repair a dwelling depend mostly upon degree of damage, partially upon
building age and insurance payment. Reconstruction costs ¥ 15 million in average and tends
to make houses larger than before. However needy families find it difficult to get proper
fund for restoration and suffer from insufficient repairing.

4) Economic loss is covered far more by public or private loans than by insurance pay-
ment. Among ¥ 2.9 billion of total direct damage to households in the town, only 18% can
be paid by insurance. Economical hardship is likely to last for decades.

5) It takes from one week to one month to resettle surroundings, to recover gas supply
and to return to daily lives. Repair of houses starts later and finishes 4 months after the
quake in average. Repair works of dwellings scatter largely from just after the quake to
late fall. Some were still waiting for the next spring. Reconstruction takes about 121 days
in average and many families stay in temporary housing.

WRf0 59 4F 4 A 5 HREER
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Fig. 2. Distribution of dwelling damage, gas damage and JMA intensity.
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Fig. 3. Distribution of dwelling damage due to 5. ERETREELN 10 ﬁiﬁbl'
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Fig. 4. Detailed map.of severely damaged area. Hyic A7V —TFT — 7D THK
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(1957) o E 0 HxERT5. ¥ Table 1. Discriminant analysis on cause of dwel-
AL LTk ling damage
Y= X, (Wr, HEFEF, =& Data All the town
) Class Heavy or Slight
b X, B moderate or less
SR G "’ft) Cases 151 588
+EE X, (B, &= Score T3 -0.34
— b, a2y Correlation ratio 0.44
- 1) Item Category Partial Category
+REF X, (1964 LI, 1965 T
~1974, 1975~) Topo?raghy 0.64 5.5
e ° une °
+HE X, (L, 1BbHH, 2 2. coastal plain -0.20
2 3. terrace - -0,61
LERD site 0.18
w{RET 5. 1. cut -0.26
> 5 = 2. £ill 0.17
LENC DWW TR PMEEN S B & D Foundation 0.06
LT EmbedE Ll —MEEUTI2 1. independent -0.11
4Lt KRz Table 1 ©RT4, 3 goperete o
HRoBEEZRTHEERX 0.4 & Year built 0.06
A . _ 1. before 1964 -0.04
HemWEL LS. REEREEL Y7 2. 1965-1974 0.07
=) — &2 7 DIBIT &AL DB 3. since 1975 -0.08
K X Addition 0513
ExRLTW22, MEESHREDZ 1. none 0.07
2 1 b Jh & 2. 1st story -0.28
EHThDh, DED>HEL>ELD 2 ina ehery i

IBic i ENn DT 5. oKL Y)
T X O HEENEL, HEXHET2HED
EBEATH CHEXETEA XSS E, FYEREL VL5,

BESLEF LI oW Th A OB RAH, R LEEFBECMET 50T
LARFATE D SHHE S 2 R L E-. L LB LTt ERoER (B>
L) ARD oM, FAMERCHERTCERERORH 2 Lhlbn b, BEFCOWTX 1975
FELEDOH L\ b DA 65~T4 L DI EWVIERICK D, HLUWRELHRBOZOL
SERB L TEIbEHDECEIHICETHNS T ENENICHTHS 5.

32, BEH=

EERTOERBFHur 1,227 &, $HmEii: 2,613ha (1980 £8%E) ThH 5. JLEok
HOZEWHICH D, KELHEOLDIHTH Im iK€= —AHzH-TW52, KR
fbic kb 30ha Te=—Ap5[EHrNlc) ERCBEHTHIHEENRE L. ToOMICHIE
e MBEOWEN D, FAFTEKEZLE T 145ha, HELEF I 151 F (12%) <&k
L. Z5 LcBuEET L W BKEDNE B, BAKEENER D, AR5 EMER
CETLEE L.

Fig.5 3@ = L okBEHESEEOE L &S v OB KERTH Y, HEBICHOTO
HEAMERLTH 5. EROBELABCORPRL~DEDHLOITBE CRFESHRLE
L BIROHEBEILLLNIA, ChEFEEERNS HHERI DR DTH B.
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K (QFEKR - @FA - LR

PN _ ) e ’
P S%"/> R) OKEEENEREZICLSTH
Z // /" (per agricultual househoid) AEEETE @l-i?&l{ﬁﬂ:@%éfﬁ/j\ e
7 4
S | BTHD 5.
& % TDXSRBYHE  BERESR
E i e RETEEYENCHT 2EIE L
EL E LT+ 5L Fig. 6 285, FiE
mean g 600 2 4 5 8 11214 Teha EToxERIZEE (KA - R
Damaged Household  Average Area of Damaged Rice Field .
) (per housshold) E) DINERY, FHLLWHEDOK
Fig. 5. Distribution of rice field damage. FE LTREEOEE, HEECEBEEY
B T3, Licai > THEE DHES
N O & A EEHER, KEHESEREL
AT 5 Else g« EERER . % : %,Z
speme sl EORBELTY 5. HELlRE, B
. L Nl ETLREOHBRIZERRBEL LY,
jy ] ‘ a@g& M TEHbE TFHERD 60% 1©
oK R LET S FEEROAE VK TIA
ol T—. i ',,um'; & By 5 SRR L - T OBUEICHE B
1L < DKL, BEES 10% LTFOBH
13 / Unexpecfed TIXEHCEL CHIcHAOT 5.
14 o o expenditure Self
15 ’/
\ 2
i[5> e §4. WEOHELBM
IIE! \; Funds for restoration 4.1. E % ﬂ")j g
Cause of income cut m:dcys T‘:&b @gﬁ & B%ﬁaﬁﬁ;xﬂkf‘;) Z)" ﬁ!“
““ Else HEOREBENLOBOEIBAL - B
Use of expenditure Fieid BErHEETHS LT SRTHDBY, B
of house| |E|se
0 100% DICEFHIART v v L Te EHEEE R,

=1 ST e
Fig. 6. Evaluation of economic impact, its ﬁﬁ”’"&@{/";tmﬂ%%@%#&”u:gk

cause and funds for restoration. X\,

SEDEEHEDSE, MR ERBOLHNEZ L, BENFER a) L) IhbLHE b)
EEOITOE L—BWA Cr v ¥ 7 v 7 L HEROFES EBEEL ST 25—, o HIW
REBrANSRS. BEHELBEERECEGYRT Fig. 7 2»2bWEDHEEMN L D2,
S L ik b/ MEEIEZD T B0 L Al { fswhy, BFRER ERERIREED D,
KNELCBRICE L, 78y 2E5ROTCHBIFRAA L EDERZET T2

EEF kD ERCEH AERYHA L rcT browd, LBUKEET — # ROITRE»DAF
LiER ey, B HERas. HETRE LTRERE, BYoKE, BFORENL
EREL, FOBRALVENT — & kO THE L ABCKORBCIEYAV 5. HIARZ

=%E X, (&%, ¥E-WETTLL)
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+rEgE X, (1964 LR, 1965
~1974, 1975~)

+3E% X; (0~50 FH, 50~200,
200~)

+/rE X, (0~200 5 M, 200~
400, 400~)

+RE X (BEEE, BEFRSE,
i)

ET 5.

Table 2 DFERNG, BHEBEDRE
HEGREERLHEENNKEL, BE
g, HENR IR ST EDbhn b,
BEOKEIRVEFEOL IAKIE
B WEI OB BKREL V2
5. BEEOFERIzCCHEMET, 20
FELEOEWEE TN LD TEEY
ONZTWAHETFTHS. MBI
0.58 & BRI EWD, r—A BAED
DL —ROBIIEEIL L/ HH D
PG EoTHR Y, THiHRTES
NS Bl Y/ G

L ATEREIRERIESHITBEE
HECI2TRED, TORAETXHE
HeEbTRETLH 5. LT TEE
BRYRCBRRIERBHATL
MROFE I HC L 3EEFESTER
Z7z. (Table 3), EEFEDELE
BRATHEDOE A4 1,500 FH A
5 &, BHEEOZTH Iz T
TI7ADMER L, FETIZEFTDSH
NEAYNTTB2 Ealhn b,

FEICNHEEOREOKERRZIT
¥ 184 m? CEOEED 161l m? itk
NTKREL DT 5, TR 16

491

heavy 5 22 14 | total
reconstruct. 4l
: _ .
moderate [2 35 29 |6
small repair replacing
foundatiorn T2
little/no 16 l M Ts
none 30
L 1 s L L s
(o] 100 %

Fig. 7. Relation of damage category and method

to repair a house.

Table 2. Discriminant analysis on methods to

repair a house

Class Cases Score
1. none 19 -1.81
2. small repair 51 =0.10
3. replace found. 56 0.52
4, reconstruct 19 0.56

Correlation ratio 0.58

Item Category Partial Category
COrr. score
Damage 0.66
1. heavy 0.76
2, moderate 0.17
3. slight or less -1.47
Year built 0.36
1. before 1964 -0.60
2. 1965-1974 0.24
3. since 1975 0.05
Insurance payment(¥) 0.30
1o 0-0.5 million -0.33
2. 0.,5-2 million 0.34
3., more than 2 million 0.21
Income (¥) 0.12
1 0-2 million -0.12
2. 2-4 million 0.03
3. more than 4 million 0.14
Occupation 0.08
1. farming 0,12
2. farming and others 0,02
3. else -0.09

F, BORTECH%. BEIEGORSEHECS D BROEM TS 5.
RREEOLDOERANEEMELEL LTKRODDNSS.

EESBMAEO K FHREEE T H\ TREF 5.05% TLUTORER (FH) Ths.
BE T30+450 (+#uH8) +230 (i)

s 360+230 (B#)

+230 (%)
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Table 3. Multiple regression analysis on the REZBEDIT B TUTEF] 3% TUTF
cost to repair a house DOBREE (5M) Th5.
Data 95 cases 180 (4% - #ik), 120 (&%), 80
Mean (¥ million) 3429 (58)
Standard deviation 4,56 . N -
Correlation coefficient 0.92 ¥ o ENT/r KRN T BIGEY
Item Category Partial Category REKENDMANZ .
corr. score KEWHEC X ARFEERK LT
Method to repair 0.91 bl BREMAEHA~S (Fig. 8).
12. nomlal ) -?-;g LEEEEITFEY 672 FH, =0 40%
. Ssma repair -1. 8 . N
3. replace foundation 0.12 EWIFE OB EN 0T, FE
5 4, reconstruct i 11.68 i 301 FA, =0 30% wIFERH A
amage 5
(13. heavy 0.51 —35%. MEEOFERIFTHTHE
2., moderate -0.42 | RAS ST N \
3. slight or less 0.46 %J?{&L HRRPEARC L O R
Insurance pay(¥) 0.10 sz 5.
1. 0-0.5 million -0.21 = 5 R
2. 0.5-2 million 0.16 FHHNCIT, BAHFECRERAL
3. more than 2 million  0.24 FIRLTL D2 TEEOEEEXTE
I ¥ 0.08 .
neot® 812 mit1ion 0.04 &, FEOBETIIREROHIME E
g. 2-4 miklllioz 311 8.;2 EBEMOHEYEDTVAH. L1 LE
o n -0. = P
sosupatitn o G.24 A - BERER LBALRSE OHIEE
1. farming 0.53 EREINCEB S TLR B E (Table 4),
2. farming and others 0.40 Y
3. else -0.63 HWMabBELTH DL - FETHLHE

HE 7o, B OBART BIXFH
127 F A & —gitE o 305 F AN

| | cae B, B - RBEIC
Cost o ' - MAT HEmb7cl, KREFJMES

DEFEE LTI AEMER
EDRNEENEE LB EZATHS.

Public loan

H: ngsinq loan |H D
O Bt fund | 3-“° 4.2, BRERZ=OER
Building BmEAGROIBESE (EIBHEM)

insurance

o

LIEIRE S 0 BT bR 2T
e 4 o T Lo Fig. 9 TH 5. FHsit
v e E% 3ha o 1/3 Tl - EEAE L
gL oy, BRI 10 7 -
W 40 FEAELCW5. £f, Ho 13 CRDE»E5, FESOHEC L HRINE 2
L2, HbRTIEL 3~vd EETLEETE 5. BREE~ORMERE L L TAIMFRER
%4 (150 M, EF) 4.6%, 20 £LURA) 235 5055 F0TRIE72D, KEOEIRCIZET DE
Bix s LT\ 5.
B DEA, RECH - - BB SEERERYES R RRE ST T
S, BEZINE LA ENEECESORC L EEYEY, EFHNORBENLEINS.

! 1 1

L
2 4 6 8

or
Or 5

Fig. 8. Cost to repair a house.
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Table 4. Damage and difficulty in recovery of needy families

Household Incom

Member Age Occupation

¥thousand Damage Repair

Cost to repair
and fund for it

e Dwelling

Y.Hi 3 - farming 2206 moderate small ¥1400 thousand
handicaped
Sele 1 62 injured 977 moderate none still hospitalized
before eq.
B.S« 2 44 mother and child 0 heavy demolished but not rebuilt
disaster housing
Ke.Aw 1 67 pensioner 0 heavy replace foundation, public
loan not available due to age
M.S. 1 70 pensioner ? slight none
M.I. 7 - farming+fishing 1250 moderate replace foundation, ¥3000
handicaped
R.Ka. 3 - farming 4300 heavy small
handicaped
KT 1 53 fishing 1088 moderate small ¥1200, big damage
to boat, plan to work away from home
S.M. 5 - pensioner 0 moderate small ¥500 thousand
T.0. 1 60+ pensionex 1461 heavy small ¥600
M.H. 2 77 pensioner 1380 moderate small and urgent ¥200
T:Ts 5 - employee 2557 heavy small by their son
handicaped
HE - HIEREEECAE S ERE
BLEDEHRRKED T—ILDNEEIXT Dwelling repair | Agriculture | Fishery
. B e o . (162 cases) (103) ()
X T\ 5H3, AR ZFZ2 5 A, Damage T‘ rISiE;—ﬁ_e-lc—!‘l ré;;r—:ﬁl}(_-}
BEYRETNLSHE 10~20 FE0EE 378| | ___ 380 i____ 480}
ﬁ; :Euan\l ) *L D E-isc;t;:r harvest
= = 150;
4.3. BEIERORETM o : | |
un or
= restorati
iﬂ%? J: 57{2%0 ﬁ% & WKDTET gf;?msgggl?gan \:('3 G Annual Income
% Bt 5 LIHMK CIREMDE0% et | z2obasd 2o 277 305
: Insuranse
w1 HE s ) OB E AR GGovenmenals——3 3§z 4 6 2 406 _2 4
¥ million

W fE & b AHOBEET D S D RPE B O HIR
NfER L& oA (Fig. 10), #
ALt E&r ke LB, it
IR FHRE N 300 T % - 2 5.
T - BHEILDEANEEDOERE
BRBETH B, Thxansdlall
BEHETTHH Y. BTHE TR
WERRSERIEZNORKEED
30~509% 1M D O BEATE
Db, 721,000 FABRE LD
TWaenERERZ T EN LS C
ERTER.

Table 5 iz ERFELEHFL AR L

Fig. 9. Loss to dwelling, agriculture and fishery
and fund for restoration.

E

’ = N ——
ding

Buildin
/\n insurar?ce o
Public loan

Paa

\'

FUN 00PN AN HGIN —

s
N E

o

1\

—

5
million

2 3 3

¥

Fig. 10. Distribution of insurance payment and
public loan per household.
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TableZ5. Comparison of total loss and fund for restoration in Wakami town.

Ttem Cases Sum %
(¥thousand)
Outgo Public damage 2,544,530
Private damage 2,893,100
Sum 5,437,630

Income Building insurance 332 365,720 13
Agricultural mutural aid 41 23,620
Relief contribution 283 102,480

Tax reduction - 22,630 8
Disaster relief fund 204 276,500
.By housing loan corp. 118 575,700
Fund for a farmer 57 60,000

Fund for a fisherman 43 146,500 37

A

Sum 1,573,150 54

$ = Ratio to private damage

LR EHRIEEE, £, BEOREL ) A LitbnT, e LTORENSZYRT.
EOEEEEC/R AHER 29 £ (1383 FA/ME) 0 5%, BETEDHEMEIL 18% %
HA—FTBETETY, AMEELEDTL 54% KEEoTw 5. RFICh 2RENIEEEH
BECHEIR LS.

§5. 7EIHDERMEE

5.1. BELFEADER

BT, BEKENHEEIHLTHTRBRCIHEIR LK. &y A0 HEED /I
WEESTCIL 3~4 HTCEE L. Ui LR ciiy AMEEATE (g OMFINE -
WRC L VAR DEDOLDEORANEL LY, HHREHCI»AXELL

RE, »EnicdF, BEEGEAD
BiR, 7 AEECEEEERRE 2 ER

n i .
g Gt S DT SED s
s> il LU S S B Ly seariuiige L
f,;- ﬁ/ r;pu;l;/ell';::nstrucnon (Fig. 11). :{tﬁ;iﬂ}gkl% lor—7
o[, i RIS — 2B D, REHEEOE
OF ey e A B X HTw 5. EROEFE LT
Y 1 RAEEE LD kAT (10 B
' bEmiSdk L, EORICH At
< HEBL, EROEFCRSOC1E
0 0 20 30 0 50 100 150 B~l AR ELR. REDEBEIZ
Perlod for Restoration (day) ECER, JEE TS 4 B
Fig. 11. Period necessary for restoration. - TV 5.
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D
100/'

80 | Reconstruction / i
60 - average 7

—_—
p——
_
—_—
—_
_
_
-
—_— 40 -
—_—
prmm—
p—
—
pm—
pr——
—_—
—_—
—_—

start

L under
20 / repair
0 L T

end
7]

P
80 |- Replacing /
solL foundation |

—rA

40 7
start  end

20
o
...... g0 Repair

60 4
- 40 —,
SE srnﬂ/md
e 1 ot fof 20
EQ6 7 8 9 O N 121 2 34567
1983 1984
Calender

|
N

2T cases

0 P
19835 € 7 8 9 10 Il I2

Fig. 12. Start and end of reconstruction Fig. 13. Cumulative curve of start and
works. end of repair works.

REDOES - ERCHE LTI MESE b RENRATLREL, K 1BHTEERE
Fad, 2HEMCEEEEREYKL, 121 ADCRERSE - BRKEZLEIREERHIC
THL LTz, FORICERDHES - BEOE LAAREYZ T, RESCAFMEORE/AHKE
DECEDTDIR 2~3 MmAD ETeDt. BRKEERCS T, BROMBAEYERT
N FHHBBRRKC O TENELER AL, 1984 ELMcEERTENThhl.

5.2. EROEIEERE

EENEEY 5 cga, BEAEOR - HIEELOHEE - ALLOXBXETIERE
CE B, RENSETT 3 COEDEREIIMIROATH - HEERK - RERHOST - T
EOBEERLICIOTELT . ELrbTLETCOTEHMTEERE - KTOEFE -
E&ifc FCEKET A, ChOOREHM, £HEHE, THEHM2 &L O EHCET 2
MEins.

B - BEOTERBEFZ b TELHM A AN Fig. 2 cKrxT 5. 9 AEETKELL,
T 2~3 WAREL, BEOEES 12 AECCIER2RLDyr — A%, R
=111l AT ho LR TIE N Ex TR cHFbET o LT s.

BETEORIKLETHNY BEEEC Fig. 13 ©rnd. BEMEEOCEI &L ECL,
EEND, FEOIRICGER, BELFEQIINADENSHS. THEIXOANLBESDOKRES
12 B2CAEEDLDLD, ZOBHAL L GEENAIALICK X 2IEERD, BEX K
H-HoERESE B2EVRENSTLRE. DT bIEDTHLFELEDOFHNEHR
BHIRRIBRET L IR,
gttt 889 NIEHICHY T 5FH 110 HOEEZ VRV bhvie, EREEEIR
AEEETLREETH B, 25% D&,/ FH 70 BEREZ X L. LA LEFILETDH
oicZ , BFRGEEN - EER LY 2BRERD, LAV EREZVOTEZLOE
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PFVRRIC SO E vk X 5. BERIEC X D, HEIC2FREERESO VAT R
SrEE (FE 23.1~33.0m?) 27 FAEChHhld, 205D 16 Fa LR B 5.

§6. EH Y IC

R - BREHENLEFRE LcEETCORTC L Y, WiF & OTOHELS v27 1+ D
X, ¥Eath, ERCET5ES, HMHSOERALENAE,»LRIh., HEKRENAD
B R 13 Ot TR REOBEAYFOCVW ANEIBFEDR ETH D, FIEEHRE
LABEFRICTEET 513 L ORFWITRTH Y, EFHEROFRE W 5BRN b IZRBE 7k
v, XHEKE, HEOBERFARLE LTL, &Y - FKit - EFE~NOBBIRMC RO EM
THBHC L, BIFFRERSELNTHEHCITEERE S L EFEOBFEELFIM LY7o & DR
PR NN N e o) R

APk RTERIC 5 5o, MO/ S VB R Y R & LTREOERE,
B EER MBS, —F, KEHOBEIMER, S ERKE »rHC L, HIK
AR D L E D, R AMELTESKS. WK ToOMELRITH .
XLIAHOBEL LTHE,LEIACE 52 BB X RRIICERT 2 7L 2 HHEL, ¥
2 i V=g VCERETAHEREXEA LMD, ZOMBEO—BOMPZHED T E .

4t 2
FEC HIo D TR EEMRSEAR, TARKEMN, WRAMCKE SRk, JuigE
KT HRHELEREEOH IR ER X YD THG . CZCRUTHEEZRLET.

X ik

K B 220y, 1983, AN 58 4F A AYE-H IR L RN K EX A ORE.

ZREREL, 1939, BBA 14 £ 5 A 1 A BEMERTER, WEPIEARER, 17, 627-637.
Bk, 1957, HECEH LA 4 1D, FEHRIEPENLHR, 6, 27-3L
ﬂﬁ%k%,m%,ﬂmﬁ%%@%%%oﬁm%,ﬂmk#ﬁ&#%ﬁT?ﬁﬁ%ﬂ%ﬁﬁ%,%36

=2
BLiEkE, 1984, BEOMBEE~OHE—HERTOBE—, 1983 FAAGHHHRIT L2 REOK
SHFAEDIE, BRKESRERIETIRI, 335-343.
EEEE - RAWE, 1939, BB 14 £ 5 F 1 ABEUEOMECHT, JLRPIEANRHR, 17, 638-
649.
AARSIF AT, 1979, '78 EHRIHIEREORB—EREOMIES & O BEOREWEHR
© &, 232-267.

FARO & S o BIDRYES o KE 3, 1985, ISHHEIBCEIT Sy — A A 5 7 4 ——1983 FHAKYH
B, MR AL L T ARAHBRAMDI Y A 7 AR, JEEAY, 140-164.
KH @-&,WM,m%f$5$ﬁ¢%MEK#5%%-ﬂﬁﬁm&ﬁmﬁwﬁﬁﬂﬁ,1%3¢E

AYEPIHERT & 5 REORSWFALETE, BAKERSHETIZR, 176-179.
MKX%,NW,E%&%&@EK%H%%Eﬁkﬁ%,Eﬁ%%%%ﬁ%K%Taﬁﬁﬁoﬁém
K7L M, MAEHREDES, 157-179.
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Fig. 1 Distribution of seismic intensity on JMA scale.

Each seismic intensity is

devided into two classes, stronger) and weaker(-).
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Fig. 2 Seismic intensity distribution and
Bouguer anomalies. Contour inter-
val is 5 mgal. Symbols of intensity
correspond to those in Fig. 1.

T, BEIMEOBRENEEICRE Mol
OB OBES L EL BRI LS 7 -
yF-BuarERT Fig. 2 TR, BEDE
BiRe 77— - REOSERIZEME TG L
TWwb, LALEERLDAZ WHIEIR 7 -
F-BEREEREOHA L ZLTLIERD
3, D UABEEHOBEICY > Tnb, &iE
(1962) 1T &% Z OO #ENE X (Fig.
3) KREND LS, BT IR T
NEUEESEEKE - BKARERSERR
IR DEEEN LR A AP EERT, T0Lk
Wiz, BEEBE LFIENDEIERR
AL VHABRER LICHEEZ TR > T
Bo 0T, BEOEEF I LHERZOEKICE
CleZ &iZin %,

§3 RE, HWHE, EHOT—X

RN BESTERETOEER I
0.5 ¥ ¥ ITHREALLOBEBORE WD
Thole, FRETREBESHOEERTEIC
DNWT L VEFMABEREED LD, 7TY7r
- MEEZECERNEML, 0.2% ¥ I DE
EofxElc, BEOBFMCINTR, T

TSUGARU
FAULT
v

X
AQMORI C.

°
GOSHOGAWARA C.

HIROSAKI ONOE NURUVUC‘

s
NAMIOKA

C—_
HIROSAKI C.

1000 m
5000 m
Q

Fig. 3 Geological structure of Tsugaru Plains (after Iwasa, 1962).
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Table 1 Seismic intensity and maximum acceleration.
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HIGASIDOURI | — 4.4 4.6 2 | =2 Sawada et al. (1983)
HIROSAKI — 4.8 4.9 158 | 141 | Tanaka et al. (1984)
MUTSU s 4.6 4.7 — | - |
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SYARIKI - 5.6 = ‘ 270 | 245 ] Sasaki et al. (1983)
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Table 2 Classification of subsurface geo-
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logy and numerical code (after
Geographical Survey Inst. 1979)

a5 A o0 X 4 =
RERGERY B 11
% W (v EY - -BERE 12
_at) .

7 i) 13

7 B . pb 14

7 =t 15

v R S =) 16

7 W B - Rt 17

7 FREERDEEE 18
REREERY BB 21
515@?: B 2
By & & , 3l
7 W WEsy - Teal) 32

7 s (R - #iks) 33

7 BEWLTE, 34

% b= Y=y =) 35

7 FEREEERDEEE 36

% BRI A 37

7 V=)= 38
KILEER kLUIPEE? ()H—AEKLU}PE- 41

A2y 7

7 KILFRE CKILTEYR) 42

4 BhR (EhRicHa) 43

7 & FR 44

» me A 45
KIUMEER EHERVEKARS 51
7 BIKEHEA 52

7 WECEEeAa 53

7 RIEHSA (BREES 54

7 XREEEA 55

6

INTENSITY
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CRINDIBESMC S, BRERBICEWEZAR

Fig

100

DISTANCE

- 4 Relation between seismic intensity and epicentral distance. Triangles are

intensities on the subsurface of unsolodified sediments and circles those

on volcaniclastic materials.

and materials, respectively.

Solid and dotted lines are for the sediments
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Fig. 5 Reference map of Aomori Prefecture.
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Fig. 6 Map showing of contours of seis-
mic intensity anomalies of the re-
gion A in Fig. 5. Contour inter-
val is 0.1 Iyua. Mesh points are
shown by solid circles,
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Fig. 7 Seismic intensity anomalies of the region B in Fig. 5.
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Fig. 8 Relation between seismic intensity anomalies and Bouguer anomalies of
short wave-length in the region A. Numerical codes correspond to those

of subsurface geology in Table 2,

Large solid circles of code 16 represent

the mesh point in the shaded area in Fig. 5.
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SEISMIC INTENSITY OF THE 1983 JAPAN SEA (NIPPONKAI-CHUBU)
EARTHQUAKE AS RELATED TO THE SUBSURFACE
GEOGLOGY AND THE BOUGUER ANOMALY.

Kazuo TANAKA, Ayuko OHTA, Yoshizi OKAZAKI and Hiroshi SATO

Department of Earth Sciences, Faculty of Science, Hirosaki University,
Hirosaki, Aomori 086, Japan.

(Received October 30, 1985)

Abstract

Serious damage were caused over the west coastal areas of Aomori and Akita Pre-
fectures, northern Honshu Island, by the Japan Sea (Nipponkai-chubu) Earthquake
(M=7.7) on May 26th, 1983. About three thousand and four hundred questionnaire
sheets were delivered to study detail distributions of seismic intensity in Aomori district.
A smoothed isoseismal map was made on the basis of about eighty percents of these
sheets.  The seismic intensity anomaly is defined by the deviation of an observed in-
tensity from the standard curve of intensity attenuation. The areas of large positive
(stronger) intensity anomaly are Shariki, Kizukuri, Namioka, Mutsu and others. Sub-
surface geology of these areas is found to be unsolidified sediments. Limiting analysis
within a narrow area or same subsurface geology area, it is clearly shown that the

seismic intensity anomaly correlates with the short wave-length Bouguer anomaly.
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