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1. BEAXOEE - B - B
1.1. #AEREOEFRLEH

JTAETIE, IBEEFHRAT E ULC, KREQEARTRE » hEDFARM S 2 /o
B ETARHM BN E T oTedy, D& DDMENRE Lics %, HBITHIARES o
y ES5WHIRIETH s fehid, Lo, ZOBEIC Wi NI D2 b is i
S ic o, BRREL Fogitre ATy, HHRESERC I 5RE1Tiebh
ZORENEINB L, BIHEHMREAT > THET 5 L8 00, BEesdiImnr s
OFATLMRTHBEELRDS. e, ZOMETLTabhiuEadbbhs. 19834
FKIWREWHE O &wX, HEIMHES A RCEHEOBEwITinofen’, “BH0
BH T ANERID, —RORRITFCTHALEL LT O Thh b Lo i@l
NEEDH -t (FUF, 1983). X HEERLOEENTHREREOTHTECH E v, MW
REWEEC o TOBEES DRIV E 5 THB, IEADEBREOFAIL, B
IMEE A HET LT — 4 & LTELODT, BIIRAOKE LIF LIEfTobh 2HETH 5
7%, 1988 EILFURHIRMED & &, FEABARTRG CITNCERDOBEEDLD b E 5
FERE A, FREEHEGOIELEMA B RGTIRANTN W EWIIBETH -7
ETOWETEIRERBESRTHS 58, KL Bk EOFECET bR 5AvH
TV 5 Th 5.

FLT, HECEELRVL SRWAWARBLIL, Z0LELIRWEATRPIE
bt E D%,

HWERFLPHELFOHEMFEOMA TS, BHMTOERNS OMRASIEEL—IKMTH
%, HPROHEREO TR E L EAFH L s CHIRICR bR % 2 L2358 TH - T,
SR O RPUTERE  @hikw. &R, MR s fax tBEOIEN Y 2mb T
X, IEWHIRIC e - T, FOREZOLANC W I AR Ehvisyws. Thbik, HED
SRR T DRI RO—FERTHD EF LB,

fo b 2 BREE « BEEEHR EAMAT - (U5 LT SR, FHOMEEIAEEICH L X
nBIHRI-Th, T, TOWRED - HMREEC—EKARBE 7D s\ 5 2 &1k
Bt DR a AT UL b Tnwe.,

SHEZTE - 7 v — FIRALE, OES S OFRFEE LO, EIKEE 3 B -
.k, 1975) &MES X 5 ThHhHH, B —RDLED AL, k223, Mg
DOIFDRRCEIT BT~ 2 XA HETH 5.

HERARLE > ORFAAFEE UGHE, 15 i CEEY ATk TEeh
5T, HEOFEL LT 7 vr— b RTLE OO T Dikiaw, G - FESD, E
i, ity Post Card Survey & WA Tu7e (SATO, 1948) 25, 20D Question-
naire Survey &IEA TW5% (KAWASUMI and SATO, 1968 /¢ J). Mail Survey &5
SHELHACBhBZENDB.



HERCHE 3 BLS - 5« EF 0 /4 — BT X 2 0ENE 465

R, SOV IAEOFEL, B0 T — 20, U R AR BT 5 Y
BEHLATES L, e, WERCX 2EBOEDL - i) « BB OTILE, Ek
WEOMAK L THEOHBEL G2 B THA 5.

ZOFDRED BN, —IRCEBEOPRER LELXBRTWBA, F#HL, BonrbAE
Rz EREORECRET S L, BFH—T, MBI U TE Chi#EBlar ks
KRR, MRECHIET A Z LR B EH L TWS, FRA AR THRIE &
BHTELEERRD BB LT — s b2 b Licks,

RERELTCENER S, LA, PROBEICK - T, RS “b5", “I
WRFR LI s MR TH Y, EETLHLEETSHLHEICES &L b7 T
ROiEhH 50, FHRILOFARTES ot BB ER SRR TEesar, Th
ACEZHMHLZBRLTEE VW EHE LT 5,

Wz, AErfiitdsc b s, BEXEDHIELLHTTE LI,

1.2. BEREOESR

Z DO PRI L IR IT e o fodix J. MILNE (1880) ThA 5. %, 1880
FICPIRHENC IR Lo GRFRR RIS, BRHERc X iuE M 5.5~6) X\, H
RTCHETER T L O DEFH I HAZLBIR L, @®ELfnk. Shic, B
Tz O HERORER (SO BAETHASS) ®EML, DR IUE LA

CRETNC b, HEOHEOTHAEDORIZ, LId 2 ) vicd T, O ENER
ShicZEEDoternd LRV, FEFHE2F OB Ly,

Wit 14 b1k, BAMERSC Y - T, BFLWHEESFT b, s 17 £EL%
W, ABEHMIRARERE L Kot il FREEE, SEFA~LB AR TE:
Ihht, KABIATEFHRLT, #ito, IRy, BIRhSS ol RBERc
LZAELCRRBM AT L b, WERD - BEREEORE»TIEL T (IR
2, 1981). KHBLFSL I, EH0oMmiE EE) &, EHho fkD R - RHo
i - RIIOME « Z0@IPIHMEIRD L 51> Thie (S, 1981) 2%, Czimw
SIMERED L 5> BT L Z LB L v 5 Bt Tnish ote, TS
A973) 13, KRBT EEERIIER I AV CEELRD DI L TR D, +omkiEE
HBHECOIR, KABNTOSE, MEFILHTLEBIACALIZBLLW0OT, %
THRINOHBHE B, RAEETEES T, AUOKAHITOBRED KBS H 5
EWSLERE) bHBN, WHRHET AN L s, Z KRBT 1960
FERCEEEIRTLEY, 20, BETE, BARTR e —~) FiEET 55
KETFUNATIIARCIERIRESh e

WIR2AFE O RRILEOW, WHEAEBEOANT, LA S M F T KT R,
TGER < BEERT /R S IER O RF A BRDHE L AEIARA S, 1600 HoHE
o ok (KR, 1981 7 EBIR).

TAVATIE, ZOX 5 st 1928 455 BUFKEBIIC X » TR T e Tus
7z (RICHTER, 1958; STOVER et al., 1976 7c X &:JK). [F-LAUK <, WTHRIEL+5
oo TeZ EBPRLTCWBDTHA >, FDOHERILIE4E United States Earthquakes
&G SR TED, 2057 —x % AW PI9eicit. BRAZEE (1976, 1978), ANDERSON
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(1978) B EEHHB. =2 —v—F v FiE THRABHCT b TW5 L5 THS.
W ARSEH TSI O AT - (RS2 1948 UK, B o B EHRAY
Fic o T&ie, 4, & LTHELTESMMLOEFCEL » T, W2hDhRT
DWENTbhTE b, Fodtdh KALD HRK X 5ME (KE, 1974; KHD,
1974 7 2) L LEBL FiabhTwb, LaL, 1970 EEEFNCE, #lf - ko
FALII, 1968 EHDsihibE o B bR RS AT T & - THR S huie JhiE
IR Ao te B TETAE LRl AFE ISR EFHE, 1968), WX OKLRIT L -
T bl R/ N0 7 v r — PR GLBRERK SR SA, 1968 icld), iR iEE
EAETbR Tk 5 ThD.

1965 4, JMMAEERT L, 1976 HEIEENBRERF R U, fEfneofy
HECTHCTHER T -TEL

7ok, HET, ThEIbEE, 1965 Ea b 1971 e B HARMUNUEBIIATED)
H, PR S HET, —HOMERALRE LT ie, Sk, FERYTS R To4
AN, BAETEREEAMAL TR, WERZELLLHRELTELHEW5H0
THEL, WEMRD b, L2 THENF —~ 2 Zambe, ROMERKETLHZ LT
LT (FE, 1973). FhUMOKEFO@NT —20nb, KRBRABETOER Y
CHIRTH B, HWEFC X 2EHF — 2 bIXEEIARE IR T TnWIlE, 2% b,
INE WM B R I BIEN S WIEE L T B T &bl - T iedT, Thbic
37— 2w b EBNHNTH -2

2. A {EFE c FHICL DBERAETOEE (1943-1988)
2.1. AIE - & FHCLDEERAEO—E

% 2.1 i, MG - HEREE EEATN LT EONEMEO—EAad. 1 ET 2/
oTEIMT bR H D, 55 bE, 62 Adics. A No. 82 &2 - &
B X » Cfilebhhicb 0T, DBEEHNT L LTHEELEC DO THS. ShbOjiit
i, BHE LT, BRRYETE SR, EEECKS I SEVTHEIRELTHS. oh
3, BEOWKOE LWHELTAEARTD, WRe LTHETSHS.

7eds, COfiic, HWETIERWLD, 194945 9 A 7 HOWREDO KIEEOKIEFKE, HA
D AT HEOHRA T ot 1950 4210 A 4 B OEFRIBREERMOKERD
i, 1B - Bl x4 s LTt S sl fTish i,

W - oA S, HAEROTEL, FNMCzERBEO L0 TH Y, HECH-
THRAET D LETFHERD W OMDB LR B, Thbomy, BXENREE RS
RBEVIPE LTS,

T, MNCIRE A 7e b OAVABINZ I Hhest, 1960 FREADICEE,  RIFEE
Wb xh, 7 - EIEOESRE S E O NE L ORHEER e (k. 1973).

i b IRV - PO TIL IV Tl fik TR sioh, 2 LE0
geTeiiv st h bbb, Ei, 1978 FEBLIXBBO X 5 i Big - e FFRDOH
FHEBLT B,
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2.2. Ff - (EREOBERER i ,
X 2.1 sy - peRR O UL : ;). B SHELEARRD,

_ s ST SFHNTE
o Lie, Bl E LTHBIET LRI S,
RHGBRTW S, EUANS aheh !
EAT) E 5.
l,\;ﬁ)@‘fll,\ﬁm, o T AD S ‘mnﬁgﬁféixb))
HEDL BWHRANREDICH,
{) ¥»ha.
z -~ 1l z
WD & XL 5 BT & AT o bk oke
BRT5EE, RTREH BT, . % 1L thine, m Q) FHeeTs {x
n oo . QISR EED DL LD ff’l‘u%&
mok, - Hied, oL olk 10 g4 % (@zmo) ZER TG EBT I B AED
- T i 0% o bie e 1» $4) 555, U1
SRAOKREWT ST WG B
3 F s MiTy L.%% ] »
Sy oY , Wi ¥ DK E *ELAD
B, AR, i oKk f‘gﬁf’,’.g“(')(?rﬁ”[f;;’f 3%ﬁ’"2;ﬁtﬁ) -
FooIRE, K& %?Eal{k/ﬁf&b\ w g rm) xfiﬁ%’fg”if”"‘*" FOLG vy
. » 7 FI3EN RETARE
ng _,A. g ,gz 13. {428 % D) (TE L ots).
L & “ Rogak 14 /;\W) g& RN wl,‘?gmu”uaﬂa
K e BRI - EAAEE o Pk Jk 15. iIOgInZD);(ﬁ Trinmsa). TEdvnmsspays,
i | 16 BH, Gz fo Cou 7ty I3 < x .
®, AT E LR OEEOHES 0 SRR s
N L w7 a3 0,7 7 3.
A, BB EosidEo 20 1HE &, 19, ij . %f’f%’}f} %:gfgéﬁgg Ei s
. 3 & D N afe
i Hhiz \ 21, H18 : DI
igh, BPCOWTOHAND B ke xk dpms
o TWwad, ApieBId5IHE R = ié)(hwff:ﬁ?,g,ff:)’a&, L‘)(cm Y LT &7
. . B LBHITIAD(DNT, 5L aer). OFE k.
PR TR UtcHhiZ DS & 11 Bng O b o7e, BEDEK 2O, fbiie).
Shs. Tig. 2.1. Standard Format for questionnaire
D IE 4 DT, ¥|)}é,_b,§§@ cards by Prof. Sato.

K4, R, OO -
Bick, %‘@0:;75!}:<L§75=H‘L Vel EHERIBWTEDL I L ORI T D,
FIBOBRAFEL, WREPHELFOBEMF I HFELVWHELTbh b Z &%

FIFEL, COMOMEECT, HEOELELWREX LT LI REET LT o,

LA, CRMBIOREER LREOIIREZ ML L LTW B 0580,
FREROE—: L 5 AN BRI b » TRI—DOFEE LAV AL E W
521 b—MBHBH, WEOHE LI HIRo A, “HREVELE LD Lahkb
CEREBEY» I BFERL ORI, e, MRS B o RO AiCH E D
% DR DNWTEND LB D ETTVRWEHATLL X IWBThNDA 5.
2.3. BEEOHH

BE0% L OFTEECHLIER UL ) iR LTw5H, A « EREIERAERcl, K
2.1 R X o wciic b e E—EOIA R R\ T, BB OB, BENE DM T
BRTwh., Chitk > CRFABZLITEDDhABEXRABE LTS Ll X 5.
feds, o TR (1948) LR 12 BHROEERZ AV Tu 5, ZHIEFHCRAE TR <
MubhTE M. M. %WW(Wmnlwn CHEL TR D, EEMLEERE LTHY
BB LT MSK 2R (MEDVEDEV et al., 1964), HFETHWBHR T
BRI (Pl elH# MW)&%fix&biéfﬁé.H$@~%Kmv6h1m5ﬁ
EFEEMEITIL L BAMEDLOTHD, 0~T O 8 iz b Tuw5aA, FHLL
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RERZHANI S ETDAL, CORDOWOnE XL 2HT5 Y, #E 10 [SHEr
b3z ERE (KHE, 1974; TTHEUSEHT, 1975 7).

BIEDDH ol TOTHBIEN—FT 5 & L3 L Thev—=a L —HT 5 b—IEH
THANEFDTHE—nb, Thbhb, *OUFOEE (EEEL Loz it
%) HRD DA LD HEEIC & o THHE Ui hugiie & 7eus,

ETERNA LG+ 52 L Thb.

UL, BBTRMECEETHMLTLE S, flzid, A& UIlhy dmnd w3
HiZ, RIE6 “2TOANE LR L2ATHMLTLES, W Db DIHCEIET ©
ML T AL Bbh TW B AR, “BRUA” DEANSESLNIEIE6 249
TN IG5 2 LIBT3 R 2 52 5. G&FHtclsrhbhT
WBLSRIRKB L IO T — 2 (2 2 CTRIFEBRELE) #BVCTFEET2EWS I 5 i
TEVEZDIRS., SOl b B2 TlnEL bR, FliE, dnbF50nW5HE
DB oTeDIEPBRS KELHABEL U TEDOIEDORIELFRUE 52 HL 55
B, eEREbHB—20TH (Bl TROWMRTKEABEYE2 520550 T
REW i RDD LS MND, ZCTREDL S B2 d & bt

FEFEL, EELT TREBEOREVHENLWLS Dok s o TEHT S L5 FiEwlt
S TWB, W DESTbBRWAEWS Z 83, TOEECE I h3THARC LIKES
B, FEL, L OBG, EEEIEOREE, ¥y, FRhEEERERTTEINT oW,
THHBEL P LIS O T OMEDELE L T50M5HSTHB L £ 2 T b,
2.4. HIHOEG _

il % DHIRED D, HHHAMOMIKZRFET BILE (URBEE X 850 icT3) %
KRBT &k, TOMDITLICER SN B — DR R O—D>ThH 5.

ZDIcd, MBI T LT F LD TG L, WAWA MY ks o7 5.
R T lx ORAITIOBIE TN D X F DT ie T — 2 JMEH I h, FEtlic
TSRO B BFERNMEON D, WIHRAFHL, £ 2.2 0X 5 BNCE LB TW5,

MR DAL, HAEDOHEZDIELDOM 2 K5 TRe DM, Dind b4 10 BRED
RMEELELL IR LT3,
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Fig. 2.2. Standard Format of IBM card with 80 columns for electrical data
processing of questionnaire survey data.
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Fig. 2.3. Frequency distribution of seismic intensities in the scale consisting
of 12 classes within epicentral distance categories.
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Fig. 3.11. Hypocentral distances vs percentiles of pupils who answered that
they were difficult to keep standing or to stand up.

OFF MIYAGI 1978

Y%
1861

58

ZARH

I L

e 100 208 309 422 see 690 700 800 km
Hypocentral Distance

Fig. 3.12. Hypocentral distances vs percentiles of pupils who answered that
furnitures overturned.




488 FOE —

OFF MIYRGI 1978

%
i1e8.

Se

BROBH - HE

e | &EHLJHL.-:&:::::IM.H 8t

T
e 100 200 300 4008 589 609 700 880 km
Hypocentral Distance

Fig. 3.13. Hypocentral distances vs percentiles of pupils who answered that
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overturned, or they were difficult to
keep standing or to stand up.
Intensity 6 for 10% or less, 7 for 20%
or less and 9 for 709 or more of per-
centages of pupils who answered that
wall damaged, or sliding or glazed doors
were broken or were off their grooves.
pupils who answered that roof tiles
displaced or fell off.

pupils who answered that wooden houses
collapsed.

J(P)=(—0.875+0.145)
-+(0.762£0.130)/(Ps) ,

IEAIE Ul fEodlg Py LR
fTie iz Py & O] (8.24)
(el

J(P)=(0.618+0.047)
~+(0.805=:0.056) f(Py0)

F(P,)=—0.226+0.71)
+(0.527--0.056)£(P,)
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of dolls (ordinates). from shelves (ordinates).
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Fig. 4.4. Average seismic intensity of Fig. 4.5. Average seismic intensity of
each locality vs percentage of pupils each locality vs precentage of pupils
who felt the shock. who answered that dolls overturned
or fell.
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Fig. 4.6. Avearge seismic intensity of each Fig. 4.7. Average seismic intensity of
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Fig. 4.8. Average seismic intensity of each
locality vs percentage of pupils who answered
that wall damaged.
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Fig. 4.10. Average seismic intensity of each locality vs pupils who answered
that dolls overturned or fell.
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Fig. 4.11. Average seismic intensity of each locality vs percentage of pupils
who answered that objects fell from shelves.
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Fig. 4.15. Hypocentral distance vs seismic intensity. [1978 Off Miyagi earth-
quake]
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Fig. 4.16. Hypocentral distance vs seismic intensity in percentiles. [1978 Off
Miyagi earthquake]
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Fig. 4.17. Hypocentral distance vs seismic intensity. [1982 Off Urakawa earth-
quake]



R o 7o FBLE - ¥ « THES O 7 4 — 7R X % EE T

OFF URAKAWA 1982

12

L.
iy

L T I NS

T T T T T T

=} 1@ 208 3ee 400 seo 600 7ee gee km

Hypocentral Distance

Fig. 4.18. Hypocentral distance vs seismic intensity in percentiles. [1982 Off

Urakawa earthquake]
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Fig. 4.19. Hypocentral distance vs seismic intensity. [1983 Ibaraki earthquake]
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Fig. 4.21. Hypocentral distance vs seismic intensity. [1985 Ibaraki earthquake]
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Fig. 4.22. Hypocentral distance vs seismic intensity in percentiles. [1985 Ibaraki
earthquake]
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Fig. 4.23. Best fit line for hypocentral distance vs seismic intensity. [1978
Shimane earthquake]
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Fig. 4.24. Best fit line for hypocentral distance vs seismic intensity. [1978 Off
Miyagi earthquake]
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Fig. 2.25. Best fit line for hypocentral distance vs seismic intensity. [1982 Of
Urakawa earthquake]
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Fig. 4.26. Best fit line for hypocentral distance vs seismic intensity. [1983
Ibaraki earthquake]
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Fig. 4.27. Best fit line for hypocentral distance vs seismic intensity. [1985
Ibaraki earthquake]
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Fig. 5.2. Distribution of seismic intensity devia-
tion from the best fit line. [1978 Off Miyagi
earthquake]
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Fig. 5.3. Distribution of seismic intensity deviation from the best fit line. [1982
Off Urakawa earthquake]
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Distribution of Various Effects and Damages Caused by
Earthquakes and of Seismic Intensities on the
Basis of Questionnaire Surveys:

A Newly Developed Group Survey Method

Ichiro KAYANO

Earthquake Research Institute, University of Tokyo

Questionnaire surveys are appropriate and effective in collecting data for investigations
of the distribution and extent of various effects, such as human sensations, overturning of
dolls, furniture, and grave stones, falling of objects from shelves, as well as damage
caused by earthquakes.

In 1943, Profs. Hiroshi Kawasumi and Yasuo Sato of the Earthquake Research Institute,
the University of Tokyo, started questionnaire surveys of major earthquakes in and around
the Japanese Islands. They carried out surveys in some thirty cases of severely or mode-
rately destructive earthquakes, including the 1943 Tottori earthquake (M 7.2), the 1944
Tonankai earthquake (M 7.9), the 1945 Mikawa earthquake (M 6.8), the 1946 Nankai earth-
quake (M 8.0), and the 1948 Fukui earthquake (M 7.1). After their retirement, the present
author took over their work and ran surveys of about thirty destructive earthquakes, in-
cluding some in which the total amount of damage was quite small.

The survey areas were set up so wide that they covered all felt areas and extended to
unfelt areas, as a rule. In some cases, two or more types of questionnaire surveys were
carried out for one event; one was general, and the others were for special purposes.

In the earlier stages of this type of study, the items and style of questionnaire cards
were not fixed, but Prof. Sato established a standard format by about 1964. Though the
author has made some minor improvements, the main parts of the form remained unchanged.
Prof. Sato is one of the pioneers of computational geophysics in Japan. He also introduced
computer data processing into questionnaire surveys at a fairly early period.

And then, the author introduced a new method of questionnaire survey, which he called
“Group Survey,” and applied it to five earthquakes: the 1978 Shimane earthquake (M 6.1),
the 1978 Off Miyagi earthpuake (M 7.4), the 1982 Off Urakawa earthquake (M 7.1) and the
1983 and 1985 Ibaraki earthquakes (M 6.0 and 6.1).

In this paper, the surveys of some sixty earthquakes are outlined, and the procedure
and the results of group surveys done on five earthquakes are described in detail.

In this kind of surveys, collecting more data leads to more reliable results, but the
available man-power and budget put restrictions on the scale of the surveys. Above all,
clarifying the distribution of seismic intensity in low intensity areas, require the largest
possible number of persons surveyed because in low intensity ranges, the determination of
seismic intensity depends on the percentage of persons who felt the shock.

In the standard form of questionnaire card introduced by Prof. Sato, we expect the
respondent to provide information about what happened to persons around him at the time
of the earthquake. But at present we cannot expect the respondent to ask many other
people for such information.

In order to obtain fruitful results by using limited man-power and money, the author
introduced a new method of questionnaire survey, “Group Survey.”

This method is most applicable to school pupils. We ask teachers of some classes or
leaders of extra-curricular activities to count the number of pupils fit to each category of
the questionnaire card by showing hands or some other suitable way. In order for the
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results of such surveys to be significant statistically, sample sizes should be as large as
possible. However, we usualy survey only one class in each school for practical reasons.
In a Japanese public elementary or junior high schools, one class consists of about forty
pupils; we thus obtain 40 samples from each school area. The entire habitable area of
Japan can be sampled using data from elementary or junior high schools.

In our data analysis, we define the “P index” as the rates of reports of the occurrence

of a phenomenon, weighing 0.5 and 1 respectively to the numbers of those who replied
- “a few” and “many” for each item. This P index does not directly give the rate of oc-
currence of a phenomenon, but rather is a parameter indicating the relative frequency of
observations of those phenomena. The relation between each P index and hypocentral
distance, and the correlation between indices for each pair of phenomena was investigated.

Determination of seismic intensity is an important object of this type of study, but
not its sole purpose. The relation between the occurrence of some phenomena and seismic
intensities has not previously been clarified quantitatively. In most seismic intensity scales,
intensities are generally connected qualitatively to various phenomena. However, in the
present study, the relations between the P indices mentioned above and M. M. seismie
intensities were assumed on the basis of our experience up to the present.

First seismic intensity was assigned to each item. In the next step, the mean intensity
at each place was calculated as the average of the largest five item intensities. This is
because the intensities estimated, for example, from the percentage of persons who felt
the shock will saturate at intensity 6 and so it is not proper to use such values to calcu-
late the mean intensity.

Mean intensities have large scatter with respect to hypeocentral distance. In order to
clarify a general tendency, the maximum, 90th percentile, 75th percentile, median, 25th
percentile, 10th percentile and minimum intensity in every hypocentral distance zone was
investigated. The difference between the intensities corresponding to the 25th and 75th
percentiles do not exceed 1 unit of intensity in most cases.

The relation between the mean intensities and P indexes was next investigated. For
each earthquake, the best fit line between seismic intensity and hypocentral distance was
determined.

Distribution maps of seismic intensities and of their deviations from the best fit lines
were drawn. Regions in which seismic intensities were remarkably larger or smaller with
respect to hypocentrol distance were indicated clearly with sharp boundaries. For the
most notable example, in northern part of Hokkaido and in the western parts of the
watershed range of northeastern Honshu, seismic intensities were remarkably small for
both the 1978 Off Miyagi earthquake and the 1982 Off Urakawa earthquake.

This survey technique is applicable to research on earthquakes using documentary re-
cords, especially for earthquakes which occurred in eras for which there were no seismo-
metrical data, and in areas for which seismometrical data are not presently available.



