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Fig. 1. Seismic intensity distribution (in JMA Scale, after JMA). Dot
indicates Takayama where intensity was 0 (not felt). Cross symbol denotes the
epicenter,
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Table 1. Districts (cities, towns, villages or school districts) with numbers of
answered questionnaire cards sent back, epicentral distances and
mean seismic intensities.

"/ BR 7 BT 2R E BER BLEE ZEX
ERR EXRAIDINH MR ITI R 8 54 50 4 5.0
BEWR LREHEHRH EXH BER 34 5 5.0
BEHR LKA EH g 2R 38 g 5.0
EHE EARKEEEMNHE Z M % HT hZR 34 9 5.0
EWERE tXEBHAEH HE H%K 38 10 4.7
EHR LKAMREEEN BEE PR 40 10 4.3
BEHR JLEE A HKE AW R 32 13 5.0
EHR KHEH B PER 38 13 4.7
EHR BEHWH BE PFERK 52 13 5.0
EWRE FHIM LM K hER 47 14 5.0
EHR AH CHE hER 38 15 3.7
EWR LXKMEBFEN FlE ¥R 31 18 3.3
EWERE EEHHE L m R 37 18 4.3
EHR EHWE g hEg 48 19 4.3
EHR EHH BT R 14 18 4.3
EHER EHETEK B hER 48 20 4.3
EHR HABENKEH i hER 32 21 3.7
EHR HAHLLEE FgLELHE hER 39 22 4.0
BEHFER BRREME RN R PR 39 22 4.3
E¥E R ERRHH WAL FFER 14 22 4.7
EHE BRHWH w;it hER 42 22 4.3
EHR E%HWH BHE BER 41 22 3.0
EHER GLEKEHMMEE = I s 5 32 23 4.3
EHE LRXEIHLE [N Sl 57 35 23 3.3
EHFR EWWH 73R hFER 62 23 4.0
EWR MHBFEAH FAELMH PdER 5 24 3.7
EHR EWWH B hEr 42 24 4.3
EHE EHH Fi hFER 34 24 4.3
EWE 5 ER KR BE h¥R 17 25 3.3
E%E EREKILH B bR 16 26 4.3
EHER BE¥H B PER 38 26 4.7
ERE E¥FH =k hER 43 217 3.7
EHEBE EHMH HHE hER 43 28 - © 4.3
E% R i B8R a5 Ay I R 49 30 3.7
EHR AR EALH i FER 22 30 4.3
EWE HHEAE B I A e S 5 38 30 4.0
EHR BN EIRMYEH <Ml $FFER 40 30 3.7
EHR BHELENEE HME hER 16 32 4.3
EHE LARNEERE EB hH¥ER 44 32 4.0
EHR LKRNESHH BY d¥ER 38 33 3.1
EHE AR KH R bR 21 33 4.0

(to be continued)
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Table 1. Continued

B OEWHA H 2R BEN ERLERE EX
EHR JENRFTAH BAR hER 38 33 3.3
BEHR EARE B dER 40 33 4.7
EHR LFHW B R 49 34 3.3
EHR FERE HE ORER 56 34 3.7
EHE mEB2HE R ‘2 35 3.5
BEHE HEBEHRELSH e hE/R 31 35 4.3
EWHE FERH HE PER 39 35 2.7
EWE EEHED W G TR R 42 35 3.7
EHR Aéﬂifﬁ BOohER 54 36 3.7
E%E AT Y hER 34 37 3.0
EHR J:EHTﬁ BH GER 39 37 3.3
EHE LHTM B hER 42 38 3.7
EHFR BEXBH =8 1 39 3.5
ERR ?}\Wﬁﬁﬁmﬁ BH digRe 31 39 3.7
EHE ) EIEEHA BEH hE¥R 49 39 4.0
EHHE tﬂ?ﬁﬁ 7B R 39 39 3.3
EHRR FEHHE LM Bl B 36 39 2.3
EHE Fd % BT R 45 49 3.0
EHXE WM R PER 33 41 3.3
EHE b HE ME hER 42 41 4.0
EHE hEH : A o ER 49 42 3.0
EHR BEEHTINN I s T 47 43 2.3
EHE HEIATHE AFdb s 41 43 3.3
EHE #BAd oW thER 39 43 1.0
EHERE AW EoK REE 44 43 3.3
EHFH B AH nE bR 40 43 3.7
EHE BXH 1B B ER 34 43 2.3
BEHE AW HWH dhER 48 44 3.3
EHE K W R ER 37 44 3.3
EHE R T A O K8 5 38 45 4.0
EHE BAW B A o 35 45 3.7
EHE TEHHAFL,AE s W R R ] 45 3.0
ERE JEIFK AN KHEEER PER 13 46 4.0
EHE #BKM E ¥R 42 46 3.3
BEYR HRABENEEN WH R 46 47 3.0
EHE KW B — hER 18 47 4.0
E¥HE KW B OFER 15 47 3.3
EHE HNEFREEE HE hER 19 48 4.3
EHFERE TEHEHRERH 3 49 3.5
EHE TEHEHNAKBEEH KE TR h# 13 49 2.5
EHR AWM B R 42 50 4.0
EHWE BAH B hER 43 50 3.0
EHE NEIHEME REEER d 2R 11 50 4.7
EHE BXBEHBLEN ER PER 47 50 3.7
EHE JbiE RE L BH SR R 5 50 3.5

(to be continued)
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Table 1. Continued

=) AR v B] #4 2R WER Eu - EE
EHE HNEIMMEN MHE bR 18 51 2.7
EHR fILH B= hER 8 51 3.5
EHE ERW E ¥R 18 52 4.0
EWHE pEH R hER 3 54 3.0
EHR JEXIEFH HAH hER 20 56 4.0
EHE BERT R i 18 57 3.0
EHER bk XEME wE PR 19 57 2.7
‘E&%E 'J\.%%”rﬁ‘ ’J‘ngﬁ L‘ﬁ:‘%‘:,x 23 57 4.3
EHR BR [T s 54 20 57 4.3
EWE HEEHNKEH KN PEE 35 59 2.3
EWE el ‘ b8 4 60 3.0
EHR WA TERIHE T F A bR 5 61 3.0
EWE HMHETHRE TR HER 23 62 3.0
ERE Juik R ANH K HE K R g 15 52 4.0
EHE X7 wE b FER 18 62 3.5
EHER ER Wb B R 7 63 3.3
EHR £ L R g 21 64 2.7
EFR A ik g 15 65 3.0
EHE RHW L OPER 13 65 2.0
EHRE LI RNE wAE PER 9 65 3.5
EHE RIHH WE hER 19 67 4.3
EHE b B & HRE 4 R R F R 8 67 3.0
E% R 4R HE F1H 2R 22 68 2.7
EHR ¥FHE kA P ER 17 71 3.0
EHR FHH b hER 12 71 3.0
EFER TARKREWER s oh2 g 18 71 2.0
EWHE LF#IRIREYHE R hER 20 72 2.0
EHE FHA BEE Hw¥ER 19 73 3.0
EFH KEifidH A#E PER 12 717 3.0
HER SHEHBRERE 2 R wWE hER 25 37 4.3
BB haNH Wi P ER 34 44 3.0
#im B o BB ER I K WE PR 36 44 2.0
HEER fAaNE T RN PER 48 46 2.3
B AHEKKAEEN HE BER 44 46 4.0
ER AT - T R o 54 39 47 4.0
ER L&A BOhER 30 48 2.7
HBE HHE FHE PER 17 48 3.0
HER hERE SR L e 19 49 3.0
HERE WHT O hER g 53 1.0
#iHE i‘ﬁ“ﬁi&ﬁt’ﬁbﬁam HEE R 17 54 2.3
HiEE PHE BB AL AN B R 19 58 2.0
B E ﬂh%ﬁiﬁkﬁﬁﬁﬁﬁ WE PR 20 58 2.7
FER W W bR ©21 61 2.0
FEE A S A Z3L HER 10 61 2.0

(to be continued)
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Table 1. Continued

3 AR AT OET Y hER A REH BN BE
HBE E#E Hil PER 4 62 2.0
HER S HBAREEH EE hER 18 63 2.3
FEE EET wmh hER 16 64 2.0
HEE FHE ANTF il 2R 7 72 2.0
HER ZFERELH WO ER 5 56 2.5
HEH ZEHEYHN [T 2 53 18 60 2.5
BHER ZZEIMEEN iR R 14 60 2.5
HEE EEMETHEN B OohER 17 65 1.0
ZWR THINMERAN FEH PER 33 43 1.0
R TH A FEHE AR O HER 13 45 2.0
e T NERE M BH f¥ER 47 48 1.5
B8 BEEW I AR 15 50 0.0
E R b NIRRT i oRER 48 51 2.0
BB R IER A7 L AT EH R 47 51 1.0
EILR fAEW i P ER 43 51 1.0
ZFILE THINBRAEN AE FER 18 51 1.0
FEERE AEM B hER 39 52 1.0
ZEhR BEW R hZER 11 52 2.0
EE BNTH BA dER 22 53 0.0
ER EMW R 5 24 54 2.0
BB kAR K H] L& ¥R 36 57 1.0
ZIWR Bl K hER 10 57 0.0
B o0 ER A RE 1 57 8.0
BB B it & R 15 63 2.5
ZE EHEIMIBKAREH KiRE hER 23 63 6.0
FIWE KEEWEAN BRE d%K 16 63 1.5
ZiLE EhTw HE O FER 10 64 2.0
gwE BT EE hER 18 65 2.0
EWR FdH ZTH PER 15 66 1.0
EIR ZiH o R 21 66 2.0
R B AE G HE O BER 1 68 2.0
IR BAR AR 3 79 0.0
R B AS P ol ERR 19 71 1.0
mEBE HRHLEEH WE ¥ 16 55 1.7
B EH EWRMLEEH A PERK 20 63 2.0
=N R ) wHE hER 19 65 1.5
e R kB ER A I B R 18 75 1.9
WEBEERE ARHEEA R R 21 16 1.0
B E EH Bl hER 30 78 0.0
WEE KHFHSAH B R 18 79 1.0
weE FHiLW H & w2 35 80 2.3
=N = ) drify R 30 81 1.0
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2. BERAZEOBE
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Fig. 8. Distribution of places surveyed. Large cross denotes the epicenter.
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Fig. 4. A sample of regional summary.
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Fig. 18. Distribution of relative frequency of walls cracked or peeled off.
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Pig. 14. Distribution of relative frequency of roof tiles which fell.
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Fig. 15. Distribution of relative frequency of outhouses damaged.
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Fig. 16. Distribution of relative frequency of mud storehouses damaged.




19864£12 530 H REFIRALTAICFeE U 1o % (M5.9) D@ f5 & 245

3728

=

%=08
B{x=<(2
2<%=4{5

S<xu=<18
18<%=(20
28L{%={35

35<%LES
65={%{88
B8B={%<58
989=K%{35
95=<%<{98
98=(x%{1006
=108

®

Km
=1=]

BORESX®E 0o +

=]

I,

3542
13630 13908

Fig. 17 Distribution of relative frequency of water in ponds or pools disturbed.
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Fig. 18. Distribution of relative frequency of stone lanterns overturned.




246 FEHH - A OE N B TEECR - BAR— - M Ak

37308

=68
. %=08
BLx=<Z
2¢{%=£X5
S<x=<18
18<x=<28
28L4%=<35
35<HL<65
65=<%<8a
88={%<{598
9a={x<L9T
95=Cx%u<{98
98=(%<1006
=188

x

Km
6@

HONSEBE OO o +

a

3542
13638 13900

Fig. 19. Distribution of relative frequency of grave stones’displaced.
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Fig. 20. Distribution of relative frequency of grave stones overturned.
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Fig. 21. Distribution of relative frequency of grave stones displaced or overturned.
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Fig. 22. Distribution of relative frequency Vof roads cracked or collapsed.
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Fig. 23. Distribution of relative frequency of concrete block walls eollapsed.
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Fig. 26(a). Relative frequencies of persons who: felt the shock in places
east(x) and west(O) to central mountainous region of Honshu, against epicentral
distances.
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_ Fig. 26(b). Mean relative frequency of persons who felt the shock in every
5km range of epicentral distance in areas east(Xx) or west{CG) to central moun-
tainous region of Honshu.
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Fig. 27(a). Relative frequencies of dolls overturned in places east(x) and

west(O) to the central mountainous region of Honshu, against epicentral distances.
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Fig. 27(b). Mean relative frequency of dolls overturned in every 5km
range of epicentral distance in areas east(x) or west(O) to the central moun-
tainous region of Honshu.
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Fig. 28(a). Relative frequencies of objects which fell from shelves in places
east(x) and west(o) to the central mountainous region of Honshu, against epi-
central distances.
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Fig. 28(b). Mean relative frequeney of objects which fell from shelves in
every 5km range of epicentral distance in areas east(x) to west(o) to the cen-
tral mountainous region of Honshu. :
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Fig. 29. " Relation between relative frequency of various phenomena and
seimic intensity. (1) persons who felt the shock, (2) persons who felt it difficult
to stand, to keep standing or to walk, and objects which fell from shelves,
(8) dolls overturned, (4) furnitures displaced or overturned, windows, doors
and screens damaged, and walls cracked, (5) window panes crashed, walls
peeled off and outhouses damaged, (6) roads cracked or collapsed, water in
ponds or pools disturbed, roof tiles which fell, grave stones displaced, stone
lanterns overturned, concrete block walls collapsed and stone walls collapsed,
(7) mud storehouses damaged and grave stones overturned. G
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Fig. 30. Seismic intensity distribution obtained by the present survey (in JMA scale)
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Fig. 31(a). Seismic intensities in places east(X) and west(0) to the central
mountainous region of Honshu against epicentral distances.
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Fig. 81(b). Mean seismic intensity in every 5km range of the epicentral
distance in areas east(x) or west(0) to the central mountainous region of Honshu,
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Questionnaire Survey of the Effects and Seismic Intensity
of the Earthquake (M 5.9) which Occurred on December
30, 1986, in the Northwestern Part of Nagano
Prefecture, Central Honshu, Japan

Ichiro KAYANO, Kaname SAKAI, Masaru KOBAYASHI,
Toshio HANEDA, Shin’ichi HASHIMOTO and Tameshige TSUKUDA

Earthquake Research Institute

A questionnaire survey was carried out for an earthquake of magnitude 5.9 which
oecurred in the northwestern part of Nagano Prefecture, which is situated in the northern
part of central Honshu, Japan. About 5000 questionnaire cards were returned with
answers from public junior high schools located within 80km of the epicenter. Relative
frequency of various phenomena and seismic intensity were calculated and plotted on distri-
bution maps. Seismic intensities were found to be remarkably small in areas west to the
central mountainous region of Honshu, when compared with those in areas east to that.




