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Field Survey on Human Response during and after
a Large Earthquake. Part I

—Collection of Data by Questionnaire Method
and its Tentative Analysis—

Yutaka OHTA and Hitomi OHASHI

Faculty of Engineering, Hokkaido University
(Received July 6, 1979)

Basic Knowledge on human behaviors under the circumstances of a large earthquake is
of great importance to find out a better way of mitigating earthquake disasters, especially
such serious calamity as loss of human lives and injuries.

For this purpose, by means of questionnaire and interview, a field survey was performed
when the 1978 Izu-Oshima-Kinkai Earthquake attacked and then continued to a detailed one
at the 1978 Miyagi-ken-oki Earthquake.

In this paper, using the data by the questionnaire survey, the relation between frequency
in occurrence of various responses and the seismic intensity is investigated so as to disclose
an average or general feature of human response during and after a large earthquake.

A major result obtained is a remarkable correlation of human responses to seismic
intensities; when Iyma increases from III to VI, (i) Psychological responses such as fearful-
ness become severer and passive or unautonomic behaviors increase in number, (ii) Behaviors
immediately after the end of a quake become active in order to cope with damage and to
prepare against aftershocks, and (iii) Undesirable effects on daily life tend to be greater
and last longer.

1. FL&®IC

HbFERF O AW QDI FUG - ATENCBY I 2, & QBYHNNE (1923) ki 54 0%
1B L LURIEE TR H 5D, S OEOFAVIIESFHIYThhs X 5 icis oDl
BEDLSHRWE (1964) LIETH A 5. FHILEOERCHE AT LHFVIRE - HBEE
A I L OERT I OEEPIIER O 3 FHIEFIT Lo TThihvic “HhEFRERC ST 2 AT
B)OLHEEMYIZE R OMOFEEDO—2OHM L e B b0 THolc. £OH, HTHRTYT

FRAN 54 4£ 5 B 4 HREE

— 180 —



400 X H BeR B iz

T 216 LT 2ETHBMEC L HRAEIHGEIN, UBOFEELN FOBBETSWTIXZEEA
EC L ERI RT3, ZHIEZDWTDELWIIRY A FAREE (1976) 1@ Lo TIER
ShTns, Fh, ChBETHIRE (KfE 1974) LFAFTEA TV 5.

LaL, ChoDFEEZLEADOWED LD ABTHYBECHAMCEERELT V5 4 0 N5
<o XV EFBER, LLAEABOTHEAMBEEHOBE (BE) LOMHECRSTLD L
WOBRKRDBRE, HBVRFEHTERL, BCREOKEREOHEYE T, ZODHAE
ZD b DIEHH D OREOMBIA T B KER KO 1D DEPEER & LCOERBE L FIA
BEL. T3 Td [BE| DEEN LIS L5, ABMOTEHNBBEOR IS UTE
DT BDXERTHY, ZOBARCUEENEINS. IOLETHORE—I@FHFD X
5 IsfTE % Lol —— O W TEL LD ADIKEEN R LV L ZATHS.

ECATHIEBE KD 5 VIR CEKRTOMBETED B, HECK L TABOES - ME
KA, HEME AT ADBEYRETHZEESD, BREDOBESIT S ABOAEGETIXSF
DEXEDTVS. L, THAETOMETERISLb W IEREYSCLAEED Y
WORTERCIES D, Tibhd “30” B ERCERTV I IRAEILXT LA E
BELEFRETEE. L, ZhREHTCERINDRLE, FhichcBERRv. Lk
L, RLTEARWEIR “307 20K 52 LIXBEBE CREMOCATETSZEND
T BHEHCLR IR, BIE, BEDOLOICHEINIHEREYE T2, IXHESE
EL TV VWAREHC ST 2 HBREOBREES kb, BESEM KL, ABEE) <
B ORI AR EHROTECORERD O TRI S, REShB~E AR O f» & A
L, &RFERELHEFLLNT TN S EDFEBRATIERD. ThbbHECKT 5 #ME
= F (BEWTHEL) CRT2EEERRZL LIV THDH, SBIEID Y7 (AHOH
BCNT2ME - 80N BE LOHEER) RBEA»LORELA—BERINSINETSH
5. WIERO NBTEAEIZ OV 7 b RBRTOME - Bl K ¥ E X AHEDO—FELL
TREMT NS,

EIDHTEELR, BER7 v/ — P IDBERENb<AIr V==V =y Tk
TEDMRAEDTELH (KH - BEE (1974), KH - % - &6 (1979)], < 0HEEZIIL,
HWERF O AROE - THICET2HMN WL 2B TR Tx ), BEREORIEY L LT
OOV ERDZ LA TER. ShhbbERLEAEEXEE EABTHE SBEEANDE
B LLHR, BESETCONT, BENTH» CEEHRN - KENTH~, BATE»DH
KREEN, BBHEERCERE L L bEETREAL, THAEE TS LalbroTEL (K
B (1975)). 2= - fi1 (1976) %, AU7 v# — FEC X 3HEY K EFTHEOKEICERL,
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ABLE - fTEIADEENEE V~VI T CHEZC D LBH LTV,
CHhBLOWEREX - HIETFHEE#HE L, SHITEAT () hERABTEOEREEE, (i)
THREERDOME - 828, T LT (i) PFRAR~DFIAN L IERED 2 Z Lz BRI LIH
TR I hic. EELEFEAEREEE (M=7.0, 1978.1.14, 12h24m) DRATEEL
T, ANETBCET AL b A HEMARLXRT L. CORAETIE, HEER IO THERD
fTExEELBL LT, RROBEREZNOEEXEH L THEELMIGHT 2 L\ 5Tk
Lot ZOREOCEEXED D IANTEREMWHE (M=7.4, 1978.6.12, 17hldm)
BEAEL, 77— ROEEC X D2REHLHBEVLFBRINL. CORETIE, BREHE
BRhORRAEDFELERY, FL7 vy — FERICH &S50 THRN%.

2. EREAHBCHETEITr— MAE

2.1 AFTHRAEROMER

WEORELLITIEED, HEOAH~NOEEOHE LIS - BERERCIHERE (B
B) RIBZLBMTHEHL, FLHBEREVER LT HIRHEBCHOTELIELTS
CEDRFHEIND. WERENOEEHIKRT TS5 I TORTBEL, BLVWPREEIYE
M RE LRI EZ2L 5L, ExDOAMBED L EFEHHELEET CRALIIIRBI S
B, DWTHEEEROESHEICRE - BEA - 1K &0 feih b & § DM~ SRS ZEL
L— & A - MEMBEIBREL L—, TOROEFAOFELEBIIHELE LTS,
HEOEEN L FCREZEOELMIRE ) BrHix, BRCSISHEILL LRI,
L2 L, CHICEHEYOEMA 125, HETHES ABTEHOAEZIZCO X 5 L LE D
sk LA CEwRINDH T EHNEE L. THIEHERA - fit (1975) 0&EXThH 5.

LED X3 i@l a0 LORERRXREROBEREZ (F1H) ©, KRIENTELT S
AETH®BET 2cH0HERM 18 HE%E 2 & LTHTMA S TIER S hic. RKEH
BHEO MkF] (EED#GERE— 126, WEDO [ER] (FEBRTED 10 2[H), &
IO T#0%| (HEH 1~2 BE) O3BBEARIATL. #Hxs 0 BEASCOWTIR
BT 5.

2.2 B - B

FEEORML, KEFHLEE V LEE Lot Tiobbils - 5% - KhiE - &S -
FHEOSHEMELELT (Fig. 1), EthZhoMRTIIEE (BIERH) Fittxsd
B TiTotk. BE V OHUIRCRE LicDiX, WEx TOREL O ARTEI~AOEENC
MUAEDBECTHEZECH LD LY, SLRHEASHAEILELIhICDTHD.
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Table 1. Distribution and collection
of questionnaire sheets.

Iﬂ Surveyed city Distributed Collected (%)
Sendai 1550 1360(89)
Iv Isninomaki 700 610(87)
Ofunato 550 434(78)
Fukushima 1000 708(71)
IV 1V

Shinjo 500 474(95)
All 300 3586 (83)
Ofunato
Ve
Shinjo %
L L all data
Ishinomaki L
Ve
Sendaig \X I0F
v X -
Fukushima epicenter I
Ve r
0 100km
e W1 ™ [ v [ =
Fig. 1. Surveyed cities by question- + Shinjo IMa=4.] oOfunato 4.8
naire method and their seismic 9 " Fukushima 4.8 = Ishinomaki 5.2
intensities reported by Japan 20F e Sendai 5.2

Meteorological Agency at Miyagi-
ken-oki Earthquake.

o
T

KRS EEFEMEEDICOLERSI ML
EBEORADOEKRL H-Tc. ELAM - B
RERAFEYRTRBICEE Z SE W L olm T.N — ”E*
7o, REMMIZ6A2Z2E2»5H1»AT TY7Y
w=t 3586 fr (@R 83%) % % T\+%  Fig. 2. Seismic intensity histograms at each
(Table 1), surveyed city and that for the whole data.
2.3 FAEHOBE - BEAIORKER - BERLE
Fvr—VERHTAEED S, H1FHORDLBED LA LUELHICRT2HEELT
i3 Fig. 2 DX 5icikd. Shliudfls - G5 - AE - BEO 4TV TR
% V LATELomaisl. Livl, HETEMO 4FCEXTHLACEEI NS, &
CHB LA OBERR R CLHETIRE - AREEHRIZ LA R 2L (Table 2)
s, FEOTFHEEL LTIV 2RATRETHSH. BHDLHCOVWTIEEREY
o TH NG - FE% V', BE - AREY V DX LTHB I EHFRETD 2.
Bk, TYr— X BEHREEDBECOWTIIAE - it (1979) 2RI hicl.

Frequency

H
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Table 2. Comparison of seismic intensity by questionnaire method and degree
of damage in each surveyed city.*

Damage
Surveyed city Prspal Human beings Houses
Dead S_erjously S_li_ghtly Totally Seriously Partially
injured injured collapsed damaged damaged
Sendai 5.2 13 300 9000 700 3400 74000
Ishinomaki 5.2 0 4 T 18 200 481
Ofunato 4.8 0 0 2 0 0 53
Fukushima 4.8 0 2 6 5 2 0
Yamagata 4.1 0 0 i} i 0 1
prefecture

* Reported by Miyagi, Iwate, Fukushima and Yamagata prefectural governments.

Fig. 3 w@Z&ED B, ERID
un 0-39 40-49 OVEE
o — ~ . ’ A 19 30- -
R ERT. EEFHT 30/, 40 1) * (15%) (30) (45) (10)
issing(2
DELBNE\ DX, EADHFERC mze i )r
Sex male female
LIBBAEG. Fi, HER s o)
TR AR A I B A3k T . . out-
Position indoors d??\;?
) == 83%
WD I ADBDBLTHRE . MER ) . e]s!e
! 4
anss WTE 1S Th5 ik @
. K Situated ([only 1 in the 2 3 |over |—missing
¥, KSEBZR® 0% E\vC & Condition |room  (39%) | (27)  [(13) |4(15) (6)
DG EORED —D>DRB L 78D T N of Fires none 1 2
in Use (70%) (24) (6)
W3
Fig. 3. Respondent characteristics such as age, sex,
position (just prior to the main shock) and so on.
3. #& F
HTERFO ARITENE — T 3HER LV D FIES A L WO FERE LTORT/FEA L E
EDOMELLTEAIND. AHRETNUNSD—BERRZLOE LVE WL, BEIREIE
ELCHER—AT (FE (B%E) DHEFEAHFETELIDTHLT, ARDS
4 AREFFOEMEE (ME-MNKeBE - A-ETRERL) 2B TEBREOTEI TH

haZ biedhs (AIZEES - [0 (1978)). ZDied, A—ANCHT2RIGEERE (5,
A8, BE, AENERT) U TERECELET 23D BbNd. LrL, TALEMR
ER%LTERT I LARTARETHD L, FLF—BEREL LTIBR TRV, TTEH
Sl WERTAMTB Y L ECHETE A ERNTNETSHS 5. T2 T, 2 TRFH
B EOBEICS L3 HM UED) OMITER LIhEBETI»S—7, HALLT
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EADABTEBOHBAEYFML, hixBEEELvsizl, WhIETFERIABOIRNE & &
e LTHAEOBGRERANT B 2 L biAd TA L.

3.1 JZFROITE

BHFDOTENCET 5 ERID %  ITHIERICEG ORI W ATEE LTEREN TS,
T B1IH EROBEHAEER) OFCHEEREMELTKRD 6245 %.

o Biclald, HEOPR TV BREEED L SR U E Lica.

1. SEECE,2 2. #Epofc 3. Ebbiiunxiyy 4. Erofke 5. FEERENOL
6. oD & BAhisote

o BHILTITHIBER GOV L E X T Lo,

1. £2REinicmofc 2. DaBuic 3. sicbhBwic 4 FEFCE 5. ZosxlelE
[t

e ZNTIX, ThIDBEXVHIATLE.

L AL Bbichole 2. DaibuiBok 3. sibhobwniBEo 4 FEICIbL
EBol 5. HEEMNCIok

o HILIIXTDEEFED L 5 RTEICH E Lizhs.

1. 7Ry TAMEEXR Uienoc 2. BREACHOZEYELc 3. BELTFHA~OnNL
4, BLAFHBLIRWEICEANETHE LT 5. £ AEMCTEHLLDT, L{HEL T
o BICTUTHED LT AR (FR2vV R, ARAMN—7%) #E5LF Lich

1. FRLTWE D 2. FOTWIEAETHEXR U2 3. FRELESIDOTHLA
4, EEHZOSBLITHE LT 5. ETLERIAD:

cHIED & ZTH T HITd s 21

L T8y LLEEYR Uhknot 2. ©RXERLAe 3. BE@dsoxEgETH L 4
A2THBhAEWETH O 5. o> TLEDK 6. T ibhTHhi

T, RPOTEICEIL TH 2 MicH L RFEMTKDOBED TH 5.

s MIETHRTWAME, Histuidfiix LE Lich. ADEBED S bHicleniLic B S b o3~xTicO
BOFTT I,

1. wxzve, vvookkiEd 2. BHEHEOKEXET 3. EBREOKEXET 4. #ARYN
OLEE®LHS 5 BRBAOAS v F%Y)5% 6. {IOHKERYOHBE 7. xbENS 8. fi
»(RE, &) wonEsd 9. REOTRPrdenins 10, #H{AROFITAS 1. Th
hote 12, som3d 13, fFns, 2AT%HDS 4. FEnfcdooTULEiciksd 15, BTH
s D (AR, 5 L) 16, @F&EI0xiE (RY v-3, <o) 17, KEH, AR
o 18, HREM, BE&yWoHET 190 HAGOF%Hi35 20, 4~BULHFxHT5 21 &
HFH 22, FENLOTME~DOBE) 23, EERAPOIEH 24, [EBREXERNH 25, @FOHA
AMBI~ 26, FEFEARE,NLIAN 27, K (BY) OFicAs 28, FE floAx®Es 29
HTDEDKEBREENZTSE 30, FHODAE I ®ERB, Be&LiInd 3. ZA-FAODA
E5%%Z 5, BReriinsd 32, NoThhol, faxHs5 3B, AchwexFET 34 KE-4-
WE/ Y2k E&2B 35, HETHEslcTTs 36, BEhicREE2TICRET 37. Zoft

ZZTThLEMCATAEE Y S LB DT\ ADETAIO EBERELXEE L O
FRTHE L. Fig. 4 REXCRIEOMBOLENRRIEYRL, Fig. 5 X EiEo 37 H
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BOA&ED S b, (B [F2%T 3] oo
&, AADEELIEEFRCREDD S sl extremely surprised

B, WhIEZFHEOTE*F DD T
BB, ok, HEIEEREZ»HLZD

10 felt exiremely
NcEGRE2HOEBEX 0.2 L1 g long shaking
32 5k
LI ORBTBECREE ¥ TRRL g \

b DTHD. WELD, —RLTEE
2L B Oh T, HEHEIHET 1 0 I A A
EACH D Enbdb. LERIET LA

extremely scared

Fig. 4. Relation of various psychological re-

DWTHRDBE, WThHERIEEE IV O sponses to seismic intensity (indoors).
HER E TRIGPHERD (LDEFETV S 0%
BURTIR), BEEL & b CABCHL, ®: Injured .
50k © bumped to furniture or wall
EE V~VI 0EREH T h THEFE X fall down ®
B pinned under furniture
1150% iwEL, e TI00%1CEoT 8
0, HIBBE RSB ) EE £ 05 °r T
5 S .~ . . S5k ]
PREMICZE L & LAt B, ok, = oo o
g i c
(x| HIRE]R-VW23ETLTHD g ®g00 o
[e) o
hABERECEE L THIRETHD & I o, x
(OKHE - #EE (1975)). 0.5} o x M
< |
®ic, SBECTBLOBIRGC x o
o
NTEFR/EN I L S5Chi b, 29
i OF ¥ &gy Bkm  wg
Lo L, BEEEDSDIRIFEECL LT M| ~ [ Vv [ W
Tuma

WA, MR TRETAENECS DR

i Fig. 5. Relation to seismic intensity of passive
Tk, IV (325 V (£2025, i or unautonomic behaviors during shak-
nB, LlE) ERTINAS. =0 ings (indoors).
SRR OIS FA) & G, iz E 50% DARKGT AEE BRE) 3T
B EENCROIBEOEERATA—F—LIRDTHSS.

—F, AADEELS L5V TiThh 2 BN TH—EMOFICRHERTH 2D 51TE
1~6), BOOERLX I, HEETA (7, 9, 10, 15, 19, 20, 21, 25, 26, 32, 34), K~
DERETE (28, 29, 30, 31), BilAKRMITE (35, 36), TOMAih5bArA—LEEORRKI
ZHH IO F N LI ES THMCEETHS. ThAbDOW2h2nwTit i) BELH
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100 o—%—o0— 4 o
50r
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Im [ v [ Vv [ WM
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Fig. 6. Relation to seismic intensity of positive
and conscious behaviors during skakings

(indoors).

B O&&

T, i) —EEHE, ObR4, i) B
ECLXbT—ED 3 oD% — iT kT
T& % (Fig. 6). fTaEilicZoTH
WD X572 — VIEGHRBEITD
WTHTED R A FEDTIEEDS T
V. B, EERITEORTICIX
P ER2Oo0ER (TTEILEE, T8
DEG—\ T b HER S OBK) A
BELIhLOEEFATTHD 4 —
VhigRELEIEZ LR B, LAL,
CZTHFCEHBMNSCOWTREE L
DENC R LBERERE T, EbD2&D
KEWHMELD LD AL RN, =D
ZliE, TRHLDOTENEE (MERI)
EVWS—BETIHALEA T VWER Y.
HEIBTWH T LEXBERLTS. &
FOFTEDOFRTH & IMMDARLDIC
BRI D ENT 3 VS BEDORT
B, HEEIOEMCEDLEEEMN
TR UL—— RO RE TR D AF AR < RFF
+TH5THHS. L2 AT, Figs. 4~6 D
REBOFEXLFZEMEER (7172 -

AT ) =) ~NDOEEFRTHHH

Figs. 4, 5 3 X0 Fig.6 ® [Fx T
BITHFREXLIx B | IToWTIREYD
R EEERE YR ELTED,

Fig. 6 @ [72& 55 | HECHOANWIEE, TKkEHET) XKEERFT, 1ol
WD iBE, ML) T o TwicEiz LoTwab, 2D 5% Figs. 5,6 Tk Tk
HBSRE, D EVCSDOAH D, CHEOVRETFOREANETHS. S XTHFEM
D 37 [EDEIREE, HEORPCE—DTAEDXYITS LIZEL bhic\ I L OCEHEE
HHLTH), —RCREEOEEY2 T3 (FH 2.5 @). i, ThHDERKOHT
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%
100 r
extremely surprised

hard to keep

50 standing
10+
5l
' v | vV [ W il
100 - .
responded beyond unable to put
50} control - ouf fire

Frequency
o
T

O
T

Avai

T ¥ 1 v [ W
Tuma

Fig. 7. Comparison in different earthquakes of various human responses during shakings.

Yamanashi-ken-tobu Eq. (1972)
Hachijo-jima-oki Eq. (1972)
Hachijo-jima-toho-oki Eq. (1972)
Nemuro-hanto-oki Eq. (1973)

aftershock (a) of Nemuro-hanto-oki Eq. (1973)
aftershock (b) of Nemuro-hanto-oki Eq. (1973)
Oita-ken-chubu Eq. (1975)

Miyagi-ken-oki Eq. (1978)

Er>O@®@O P»[OD>

BEO CHERCThR A THAL ITH (52o0d-Ehs-FbhbhIl; X b L2508
Fosb, 18 d) b HIUTEERERNC NI LT (T LERR2-F~, H{LiE; Fit
Ao, ) LD, WEANRE LTV, Figs. 5, 6 1%, Wwhi¥z h OB x
MR LT ERDTACHEIT L TR Y, ZODIBhT EEGILTEY 2 T 5.

ST, ThbORPOTEEBLEDOBIFRE, HIEEIEA DR - HURO I A hsd B3 RIL
THMBARERTIVLDEDTHA > D, TOFRMICEx Bicdiz, URTCToEER
FrH HIIFURHTERIEEE (1972.1.27, 23hdlm, M=4.8), AKEHHRE (1972.2.29, 18h23m,
M=7.2), AXEWJTipibi (1972.12.4, 19h16m, M=7.3), BE}EWHE (1973.6.17,
12h55m, M=7.4), [F&E () (1973.6.17, 22h33m, M=5.7), FRKE (b) (1973.6.24,
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11h43m, M=7.1), K/ Bh#HE (1975.4.21, 2h35m, M=6.4) (& - f (1976)] Di
BELSEOLD (1) LHELL. #E%Y Fig. 7 ©id. WTFhiLFoEECHTS
WRThs. [Bx], [HENTEH, (BHEoBREE] LLwo0TR, MIEIL, LichoT
BRI AE NI EELOEBREIRELTWA Lo &2 5. [THARE] Ck\ T
WEIC L BEAKRE VA, THIXEBNS 5V EHEBNTEHORCS2 DO THHHKEEHD, *
M EBIELEY BRI LoD TH A 5. e, Ao RFHEDROER 2RIC
KRZEHFESOTHDIIERCEH L r — A THHORR L, BEREIHE (47 58) OHE
RERFAGDIZ LA ENKERO A A2 ainETHY, »2EL OERLTIEIT W &
LBEOTRALEETHSDTY, HAKIIDGLrocEELDbRS.

3.2 E#OITH

MEEEOTE & LTI abRE - FREL - BREECH b5 T8RO 14 0%
HIBFLHEERRE Lic. ZhB&OFTHEMEIA TV 5.

c DN EFDTHLHIEBOERE 10 5< BLDOBHWERL, St iifdrx LE Lich. KOEED B
TEEH LB HDOTRTEOEDFTT I

%
IOOF F
50 r
10 -
5 = =
resettling scattered and overtumed purchase of urgently
materials needed commodities
| .-
M [ ¥ [ v [ W m | ¥ | VvV [ W
100~ -

50 et 00w g g0 |

Frequency
[®)
T
T

(6]}
T
T

putting TV or radio on recovering the prior
situation to a quake
|
IT | ¥ [ VvV [ =t ol v [ v [ W
Toma

Fig. 8. Relation to seismic intensity of behaviors immediately after the shakings ceased.
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Fig. 9. Relation to seismic intensity of undesirable effects on daily life after an earthquake.
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