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Two local earthquakes on April 11 and 21, 1979, which occurred 10 km south off Hako-
date, recorded seismic intensities III in JMA scale in and around Hakodate city.

This study was designed to confirm that a difference on the patterns of seismic zoning
maps exists between at a remarkable event and such a local one. So far as is known,
comparatively little work has been done about questionnaires for local events with magni-
tudes 4.0 or less. Immediately after the earthquakes, the questionnaires were distributed to
the persons living in and around Hakodate city. Answers to the questionnaires were retured
from about 3000 persons a few days after, and seismic microzoning maps were constructed.
The maps show that seismic intensities depend strongly on the subsurface structures at
sites; for example, the intensities in unstable places of alluvial formations are, on an
average, about 0.3 less than those in relatively stable places of diluvial formations. On
the contrary, the former places show about 0.3 greater than the later for the cose of the
remarkable event of the 1968 Tokachi oki earthquake (M=7.9).

In addition to the difference of the seismic intensities related to the geological age, the
local intensities vary with S-wave velocities in the subsurface structures. The seismic
exploration data previously obtained provide with no interface of S-wave velocity discon-
tinuity down to a depth of 40 m at least in the region, Nanaehama, while those provide
with an clear S-wave velocity interface at a depth of about 16m in the region, Kamiyuno-
kawa. The local intensities in Nanachama are not so large for the present events though
it places in unstable alluvial formations, while the local intensities around Kamiyunokawa
show nearly the maximum in the whole Hakodate. These facts strongly suggest that the
subsurface structures act as band-pass or high-cut filters owing to the existances of the
clear boundaries of S-wave velocity discontinuities.

Moreover, the predominat periods of incoming seismic waves should also be connected
with the response of the subsurface structures. The predominant periods of particle velo-
cities of these local earthquakes were compared with those of the 1968 Tokachi oki eartquake
using the empirical relation after SATo (1979). The comparison shows that there exists a
considerable difference among these periods; the longer the period, the deeper structure is
reflected on it. This shows that the contribution of the inherent characteristics of the
incident wave to the seismic intensity is not negligible.

FRFN 54 4£'9 A 29 AMEFLTRRE.
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Nevertheless, the local intensities is, on the average, related simply to epicentral di-
stances as

I=-0.1r+3.9

where » and I represent the epicentral distance in km and the average intensity at the
distance r, respectively.

§L. FL&HIC

1978 £ 10 AFE,I LEEMICHRBENRS>TV5. Chb0—FEOMBEOS L, &
BEHCEWTEES YRELCLOXEEDS. £0 5 HLESEKRD 2 2DHER D\ CEET
EFOBEEMRC ST 5 HIEROPORELTok. &AL 1979 £ 4 A 11 H 2 i 50
SRBEHETHS. 2 DHIEEZD 10 HE, Thbb4 A 21 HER 17T FrBE R
TH5. [ETHRDICChLOHBEOEREERY Table 1 i3, B2 20BOHERE
DHEMBEHOGR L AL L THEMRCHERUNMELY R LBCE & T, F28 - fl
(1979) T XOTEDEEMNKDHh TS, Table 1 ©ixZzhd HbETHETH 5.

2 SOHMEIR L BRADBHOD I WERFCRES TR, ZOBEORECIIRHINCHFE
A0bniEot, BAEZR 1EEOHMENEHAR 1000 #, 2 EE OHEDCH K 2000 &
YEAL, FOENRIFL HbT 86% THotk. TR MroEIRE TRELCHEL
BEHREBTH 5.

CORERCABREOEEYZETIHENRABETH Y, AMBOERCKE BTL%:
ExzTw3, LLSET (1980 £ 5 f) ks, thiUEOBELLOTHEIRBET
R,

LETORERAEOGRZB L, SEO L 5 CHRARES &\ 5 HEHEVCREOHEC
DNTHRINTLDRB LA LR, L LSEOREN KRR, KERTHIOABZHED
WIRZEHNZ OBD/NEBHEOBESMC L OTE S EEININEMBZ ELHD. T
DL TREERAEOMEN L I o ERIOVT 1968 FHBER O AR ORES
MEDHERFEE RS, T 2, 3 OHIRC KL THEAD SEAFITL BREFDOAXZ T
VEHEEL, TOBREBELOMNENSBE LML OBfRICOVTHERELL.

Table 1. List of earthquakes used in the questionnairings.

Origin time Long. (E), Lat. (N) depth M Refg;ence
1979% 4% 11° 028 50™ 140°50” 41°41’ 10k= 3.5 JMA
1979 4 21 05 17 140 41 41 37 0 JMA
1979 4 21 05 17 140 46.8 41 40.2 6.8 }4‘0 MoTtovA et. al.(1979)
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21 4R3I 97 -RA4A7BYV==5% 9 TOERK

SEER LCHAERIKE (1974 »HRELCIOT, SEORAECLHELAEFLEDT
W5, HORZOFEFCEMIBALEL L oT TR ERTAEL, BEHEXH
BTV 5L 5RIRIATVS, XL OREZREMEBEE NS DI, EEED
BEHRBARBOARCC L BEEIRS, SERMCELTUIT 5 0ok i TE B LG
BT5X5ERE L.

SEOFEER, FAEZOERMLEANZEETERLATOHTRESTKELL. ThbD
T DI & BEIA SO lcd TREI R, »ORRICTS 2 &N TE .
FAEEZORMCH A2 THETNESE, ThhbbTE A RTENRENFEVC &, HEREKIKC
ELpORECHAEENTEELC L, BEEXEDL I SCEAEELY TEHREFAELT
5L ERT0LIRARBEC IO TEB TR EhcRTThHs. ELAEEOEME
REBR DL S5 mEEREERB LI ETED .

glﬁ

. KAMETA %%
[ NANAEHAMA L >
> @MINATO

CHHOH TOKURA 7

© KAMIYUNOKA
A

CITY HALL
® ZEN}GAME T

SHIOMI
°

Fig. 1. Locations of junior high schools attended to the questionnairings, Hakodate
city hall, and two noticed sites of seismic explorated places by TAZIME et al.
(1970). Solid circles, Junior high schools; Open and solid circle, Hakodate city
hall; Solid triangles, seismic explorated sites.
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Table 2. Number of questionnaire sheets distributed to the attendant parties and
their per cent of what they were withdrawn.

Name of attendant Number of Per cent of Origin time
parties. sheets. withdrawn sheets. of event.
ilsto Sunjor 100 81% 02:50 (April 11, 1979, JST)
Shin o a0 =
e i 2
Zenjgame fnir o
Tokors jnior .
Sich bonool 100 8
Name fnior ’
fl’li;“}ft:cgggf“ 9 81 05:18 (April 21, 1979, JST)
Shiomi nior o
Kamets i 2
Zename fnir i o
Tokars oo z
bigh ohool 100 94
Hakodate 1000 8

%ﬁm%ﬂbt*i&@&ﬁ%Fh.l@ﬂ@@tK%Lt.%Eﬁ%%fD%EOK&&
BRI Table 2 W2 THB. EEFFEHRMMAFCOV TR L LTEED LK
ﬁbtﬁ,t#mmiﬁ$kﬁ%itk%bh%%®%%b.Etﬁ&ﬁﬁﬁ%ﬁ%ﬁﬁﬁﬁ
@gémﬁbt.%E%um%%$%2~3auWKEﬁb,%@@Wm%®%2~3af%
TLi. ERLEEERRDL, BESOEMEELLIFELLB—RICREbEhIRL
cBb BB, ThbbEADHOMRTOBENEN Ok, ARBEDEHMCE IUMETER
O FEIRC R L TR S BEATEY TRTILENHH 5.

FEINTELAEDE, FEECL VAN VCHIRIIC S B L., SOX S RFHREEET
ﬁ%ht%ﬂﬁG?%%E%mﬂtm%AL,:hamﬂﬁwﬁﬁﬂa%ﬁﬁﬂﬁ%ibf%
BEFFA RSy 7 o wf PR ==V 7 =y TRIFOT. COBOHWAST ORBL TS
BB L ORTAERT 51w, 1 fle LTERARBEDOR L HERTOT
ﬁ@ﬁ%%Fm.zm%?.Fg.3m%ﬁ%oﬁﬁoﬁ%mmtfﬁﬁbk4Eﬁ©%§%
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YOKOTSU DAKE

L

ll-liAKODATE

IR

1979.4.11

Fig. 8. Seismic microzoning maps obtained in the present study;
(a) Result of the first event of April 11, 1979 by the pupils and their parents
of the junior high schools.
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A
YOKOTSU DAKE

_+_ 1979.4.21

Fig. 3-b. Result of the second event of April 21, 1979 by the same persons attended
to the case of (a) with the exception of those from the Nanae. A pluse
mark affixed to the solid circle is the epicenter after MoTOYA et al. (1979).
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Fig. 3-c. Result of the second event by the staff of the Hakodate city hall.
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Fig. 3-d. The totalled result by the sum of data in cases (a) to (c).
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Table 3. Result of averaging intensities in individual areas.

No. of

Number of

No. of

Averaging

area. sheets. Name of town. group. intensities S.D.
1 30 Suehiro, Motomachi, Benten 1 2.52 0.95
2 32 Horai 3 2.60 0.55
3 29 Aoyagi 2 2.22 0.64
4 27 Sumiyoshi 2 2.51 0.69
5 47 Yachigashira 2 2.59 0.61
6 34 Miharashi, Takizawa, Takaoka 17 3.20 0.65
7 44 Enomoto, Ueno 17 3.08 0.71
8 47 Yunokawa, Takamatsu, Tokura 17 2.86 0.73
9 63 Kamiyunokawa 18 3.14 0.67

10 11 Asahioka, Nishi-asahioka 31 2.56 0.74
11 43 Minato 19 2.53 0.64
12 33 Kametako, Showa 19 2.39 0.72
13 31 Shinori, Zenigame 32 2.39 0.78
14 36 Furukawa, Shinminato 33 2.73 0.69
15 26 Ishizaki 33 2.74 0.58
16 14 %;5)1}1’21}11225 Ishikura, Akasaka, Nakano, 34 2.68 0.53
17 29 Jingawa, Akagawa, Kametanakamachi 26 2.22 0.77
18 76 Akagawadori, Kamiyama, Mihara 25 2.58 0.72
19 25 Ishikawa, Nishikikyo, Kikyo — 2.54 0.67
20 19 Tomioka, Goryokaku 20 3.07 0.83
21 57 Showa 24 2.4 0.67
22 16 Fujishiro*, Sakura*, Kamifujishiro* 28 2.61 0.82
23 36 Honcho* 28 2.25 1.02
24 13 Narukawa*, Oonakayama* 28 2.84 0.79
25 12 Midori*, Tsuruno*, Iida* 28 1.91 0.78
26 15 Nanae* 28 2.82 0.68
27 19 Motomachi 8 2.58 0.79
28 14 Chiyodai 8 2.79 0.43
29 11 Somekawa 8 2.75 0.82
30 22 Nakajima 5 2.72 0.71
31 11 Shinkawa, Kamishinkawa 5 2.46 0.64
32 6 Oonawa 5 2.77 0.27
33 13 Suehiro, Toyokawa, Benten 1 2.54 0.68
34 22 Horai 3 2.41 0.65
35 37 Aoyagi, Motomachi 2 2.47 0.73
36 22 Sumiyoshi 2 2.70 0.68
37 39 Yachigashira 2 2.88 0.65
38 2 Chitose, Matsukaze 4 2.30 0.71
39 20 Takaoka, Miharashi, Takizawa 17 2.84 0.67
40 24 Ueno, Enomoto 17 2.62 0.77
41 11 Yunokawa 11 2.53 0.67
42 14 Tokura, Takamatsu 17 2.64 0.79
43 30 Kamiyunokawa 18 2.87 0.72
44 5 Asahioka, Nishi-asahioka — 2.25 0.59
45 37 Minato 19 2.64 0.87
46 30 Kametako, Showa 19 2.42 0.52
47 20 Shinori, Zenigame 32 1.91 0.85
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Table 8. (continued-1)

e Name of town. fh s SO
48 24 Furukawa 33 2.59 0.74
49 8 Shinminato 33 2.51 0.61
50 18 Ishizaki 33 2.60 0.77
51 12 togaws, Akaara, Topoara KET0 a4 2.38 0.6
52 10 Kamiyama, Jingawa 26 2.66 0.40
53 21 Akagawa, Ishikawa, Kametanakamachi 26 2.13 0.99
54 45 Akagawadori, Mihara 25 2.09 0.78
55 11 Kikyo — -1.64 0.80
56 14 Komioka, Kametahoncho 20 2.37 0.82
57 47 Showa 24 2.29 0.69
58 17 Motomachi 8 2.86 0.79
59 13 Chiyodai 8 2.57 0.58
60 16 Somekawa 8 2.59 0.59
61 25 Nakajima 5 2.71 0.79
62 16 Shinkawa, Kamishinkawa 5 2.79 0.40
63 T Oonawa 5 2.86 0.48
64 24 Omachi, Irifune, Yayoi, Funami, Benten 1 2.71 0.59
65 29 %irélﬁiygosglﬁ,irguehlro, Motomachi, Aoyagi, 2 264 0.73
66 19 Oote, Sakae, Higashikawa, Horai 3 2.67 0.62
67 19 Wakamatsu, Asahi, Oomori, Shinonome 4 2.62 0.52

, Shinkawa, ishinkawa, Nakajima,
68 28 %‘;’;;gla S Kam jima, 5 2.46 0.81
69 24 Chitose, Kanabori, Takamori, Matoba 6 2.89 0.67
70 37 Miyamae, Matsukawa, Bandai 7 2.66 0.74
71 33 Somekawa, Chiyodai, Motomachi, Goryokaku 8 2.86 0.66
72 31 Nogi, Hitomi, Tokito 9 2.87 0.65
inami, s u, Yanagi,
73 43 ?{i%ﬁrggi Matsukage, Takamats g 10 2.67 0.75
T4 25 Hirono, Komaba, Yunokawa (I), Yuhama 11 2.83 0.62
75 18 Nezaki, Yunokawa (II-III) 12 2.86 0.69
76 29 %gl;zjn?{.ilg;c;gman, Kameta, Shiratori, 13 2.69 0.78
77 47 Hodori 14 2.84 0.78
78 35 Fukabori, Kawahara 15 2.70 0.75
79 45 Hanazono, Hiyoshi (III) 16 2.88 0.69
80 36 Enomoto, Hiyoshi (I-1I) 17 2.93 0.66
81 21 Takaoka, Tokura, Ueno 17 2.84 0.68
82 28 Kamiyunokawa 18 3.31 0.50
83 25 Kametako, Minato, Kametahoncho 19 2.45 0.70
84 50 Tomioka 20 2.55 0.89
85 26 Nakamichi 21 2.62 0.75
86 23 Kaji 22 2.65 0.63
87 15 Higashiyama 23 2.55 0.82
88 15 Takizawa, Hiyoshi (IV) 17 3.07 0.56
89 16 Showa 24 2.55 0.66
90 24 Akagawadori, Mihara 25 2.45 0.70
91 24 Kamiyama, Jingawa, Akagawa 26 2.32 0.75
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Table 3. (continued-2)

lggéa(?f N‘;’}g‘ftg_“ Name of town. 51;1% u;f ﬁgg;:lgggg S.D.
92 6 Qono* 27 2.90 0.72
93 18 Nanae* 28 2.56 0.75
9 13 Kamiiso* 29 2.57 0.72
95 17 Kikyo 30 2.41 0.71
96 6 Nishiasahioka . 31 2.32 0.51

* In Nanae or nearby towns.
The first qeustionnaire by junior high schools (No. of area 1~32),

The second questinnaire by junior high schools (No. of area 33~63),
The second questionnaire by Hakodate city hall (No. of area 64~96).

Table 4. Result of averaged intensities and their standard deviations calculated

using the total data.

No. of Number of Averaging Standard deviation
group. . sheets. intensities. L D5)
1 67 2.59 0.78
2 230 2.58 0.69
3 73 2.56 0.60
4 21 2.64 0.53
5 115 2.65 0.67
6 24 2.89 0.67
7 37 2.66 0.74
8 123 2.73 0.67
9 31 2.87 0.64
10 43 2.67 0.75
11 36 2.75 0.64
12 18 2.86 0.69
13 29 2.69 0.78
14 47 ' 2.84 0.78
15 35 2.70 0.75
16 45 2.88 0.69
17 255 2.94 0.70
18 121 3.11 - 0.66
19 168 2.50 0.70
20 83 2.64 0.89
21 26 2.62 0.75
22 23 2.65 0.63
23 15 2.55 0.82
24 120 2.39 0.68
25 145 2.40 0.76
26 84 2.27 0.80
27 6 2.90 0.72
28 110 2.43 0.88
29 13 2.57 0.72
30 17 2.41 0.71
31 22 2.43 0.63
32 51 2.23 0.83
33 94 2.66 0.66
34 26 2.56 0.60

No. of group is the same one as shown in Table 3.
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METH%. Fig. 3 (a), Fig. 3(b) 0EEHFMENL 2 2DOMEL R FRICOWTHEZYEL
TEZEIhIEMC L%, Fig. 3 (c) 0BESFMHII 22 HOMEBERC DWW CH &K AEE

L7cERhC X 5. Fig. 8 (b) & Fig. 8 (¢) LA UHBLEOTWEXFAELEMANELST
W3, BESTOEBESHEFIMECHEEANRL T RERBVREShAAR L, 22
TINH 200HETELNCERYET I 20EESHRICE Lz, FOFEN Fig. 3
@ THZ. BAEBCHERAEEOFTOBRTFHELOTVIDTEFAAI y 7« =47
RY ==V =2y 7OERDOECCHIRGTER VE L. FhbOBEH I L otiRs ;&
EHIR D FHEECE T 5452 % Table 3 & Table 4 1w/z3. Table 4 134 TOFHEEM
LEEMRSTE2 L TRDITFEHEETH .

RMEROEREKTHOA TE L OBOREL, —RIAVHIRICHICS b DA%, FLT
TNORREDEENH km*~% 10km? 41 AL w5 EEOCHWRAECEETOT 5.
TRORENTESERVWTh b2V BEOEVWRAETHH EEX 5.

2.2 BELBERESHLOME

Fig. 3 THLM X 5 CEEIZS
BECEBRALEIMBEONT, /I
S BEREH B, L LA R
DELTODWY TIEHTH 5. NaA

COFRTFEHEBICER LI L 5
2B B OME (BRESEHEREC
RDLNTHBHE) TOWTDHA

A
] YOKOTSU DAKE

AIpZ e AT ==V F o=,
7 (Fig. 8(b)) kic BERMLDEHE
Bz vz -2 (Fig. 4). 72
b0z vE—Iix, HE (1962) o
FEC IO TRDI-FHEELMNEZL
TR, ok, SEIDHECDOWT
RO FE Lo TRDIFEEEL
RREEREL DBIFIX Fig. b WiRT X \\l iﬁ@ymw
SICieh. 86 EEEEREIE E | B

Fig. 4. Geographical map together with several equi-

B, —EC 0EEATRERE L BRE distant curves from the epicenter of the event
of April 21, 1979 affixing to the map shown in
BEL IR IFERBEFRCH D, TRILE Fig. 3 (b).
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Fig. 5. Relationship between average seismic intensities and epicentral distances
in the case of the seismic microzoning map shown in Fig. 3 (b).

L,
I(r)=—0.17+3.9

TERbE®D. LKL r RBRER, I0) 1% r RRT5EHEETHS.
é&%m,Wﬁ%um%ﬁnﬁﬁbfévgﬁakéﬁ,v4xsya-v47nf—:7
77y TLLOFHRE I(r) LOERKE WL ZAREBMEOMAR DM ®  Kik 3
NIRRIGHRE Bfes. & QBB TRIZO L/ IR PE L v g WBEL RS
B LTEE SRS,

PWTZDEDOGMOEFHEELH > KHBORIC L RSh 30 BEE R Licy.

2.3 1968 F+EhshEOBRENT & O sk

1968 PP HBOBOEET OBES M LS AL EEMMIRYESEHE (1969)] &
GEBOLRIEF ARSI y 7 o= 7RV —=2v ) e =, TR BT HE0E, ETHEOL
MRARGESE L ABEDL SRHIRG T L. ZLTohl h ZHRADFEEEY kD7,
ZTORBRESEDFHREL 2B Licos Fig. 6 TH 5.
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Fig. 6. Correlation between seismic intensities for the present events and the 1968
Tokachi oki earthquake; open circles (group A) and solid circles (group B)
correspond th the data obtained in the very unstable placed of the alluvial
formations and the relatively stable places of mainly diluvial formations,

respectively.

KB SEE Whicl Z ARTHPED L L AX{DPhTW5. —HFBFHIC
BPHOKENWEZ D, PNEIWEZANEETS. DX 5 TOROMIOHIREITRD S HE
DRI b LT RBMAEOHETCHESEKELTWELEEXLbN 5,

0 Fig. 6 TRINAcEEXHRT -l 1970) OEEFELOMBRIC G IR THRS &,
ThG0HIRIALE B LR T 2HERTE (=+> « YL 2BKH—FE) Ora—
ZF (2T A7V —F LRy L HBHRERMEY R T 2 ERT @REEt—5#) o

TN—=7 (ZZTE B 71— 7 LS EBECST S hie.
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n—70iEY Fig. 6 KHEHETRLE.

ZORIEENT, THHHETOSSEBED L AYEEMBOREL SV TADE, AY
N—F X DB A—FOHFENICEBENSE . —HLSEOHMETOHHEED & H%TE
WHEDOEBEROWTARBE, B/A—7X VA7V —7OHFRRENE

FThbhbREHHMBEOBETITKIFBENEL B I MBEN L Ph, ThEHLESHDOX
5N EHHEDBACRRERMBR IRV EZARDHBEA L PR DET L&A
LT3,

DX SCEBEOIAMNIBCHEOANMNCIOTEESDOTIREL, TIRHMEARKINE
LT3 Eavhns, BEOANE, ZoBOMERECHLZT, MEOKNC X 2R
PTORRT P ABENEETSLE2ONRS. bitkic SATO (1979) T X AHERE M &
S BosAM T, LBk, Thbd

log T,=0.5M—2.4

XS E L e E L 0 S BTosMERTThZh 356.6sec & 0.22sec ki
5. ChLOEMRFOEEHTLES LIEEbhina, Sl &b 1968 FHBHRL 45
BIOHEL CIHEBREMOA — - BB LEZTHEXLDH I
RETHEBCBELWOTY, THIXEERLEYL ) TR A I VRN L2 S
DEEX R LI D EEZ BNETH D, BETHERETOBE, TEERHMBERMIE
~ Y EOBE AR higheut T2 7 4 42 —2 LT, —HEERHMBRIIEL~V Y
EIROEEREOE Y ECE T band pass 7 4 A X —By, XL OFERKLIT O low cut
T nE—L LTEALTVWARTTHS. COXICHTHEEDENCLS 7 1+ 12 ~{EH
DBV TEORFERPERCHER LA b v OBVWHATHEC ST 5REDE
FhibLiedbDlErbh3, KEIDEEPPLEENTERL TAIC.

§3. HERFOWHNOEE & HEEE

Fig. 4 T X HEREITHRRE BHHE S L O F0 AT TFHAEELD 0.2 3LF.
FREEILOEMUET S 5 AHEHX b ARCENTRFNCRESR . B EOMH
FKIZEELEHE OBFA LR S L ThE ERE TR, ShidAEFERTEN DT
DE—REBENELRLTVE X5 ThHs. IWHHOMI 5T FEFR TR O EELE
BERE LT, HELEMENSS.
CDXSRBRELEBRESRL OBGNAORS L, FMACERICHIBRAFEL, TOTDIT
—REESMBEHTL2 T 5.
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TR ORRRESBICER L, TR HMBROPH DM &L ZOBFTOME
M OBIRICOWTEET 5.

R XD IEERERD 1D SEEENHS. SEEERSHEREShTW5LE
BEDO 1oL bR, ZhEo+EHERL OHBBERCOVWTIES I HRINL TV 5.
7z & %2 1X OHTA and GoTo (1978) X N &, &#X, BRKS, T LTABRES*—ELTS
BEE L OBERITOWTEHLIFRLTW S,

—HEETEHASHTA— ) v 7AELTVWEES S OLBHEEEXBLOR TV L DI,
HEK - fit (1970) RHBEEC IO THHAS ¥y AT TROLEERBEN S 5.

FTCALEBBT A LR IDTESEIDORETEAREEDOKRENDOI LG/ X & 1
R BKFF AR D & e BT & 0 S ERE X #EE Lic.

HRRCOWTULE— Y v 7 ERBRE DR, MREREC I BRI T SEEEY#
ELi, ZOMRKIZERATERTHORFHBEIAORY, ThBCARELHRICHYLT 5.
L LESEIOHETE, FHROLM TRECREREBERLR Lichld Tikicy,.

BB/ NHKEA—Y v 7GR L EREEOBRAH Y, Zhbik2ERLTIOMED S
BEEYH#E LT (Table 5).

TR, 43 (1976) # 5\ % NAFE and DRAKE (1963) 23R@DicH7 » v ViLEFEEL

Table 5. S wave velocities estimated by the empirical equation [after OHTA and Goto (1978)].

N-value H, depth, m Geological soil type S wave velocity, m/s
Kamiyunokawa 5 0.0-1.5 cray 73.55
20 1.5-6.5 coarse sand 169.50
50 6.5-12. sand & gravel 235.09*

V,=68.79 NO-17t 018 gk 1 000 (cray),
1.135 (coarse sand),
1.153 (sand & gravel).
*V,=61.62 N H%22 (for the basement rock).
*F=1.000 (for alluvium in geological age).

Table 6. Parameters of S wave and P wave velocities and densities used in the
calculation of transfer functions shown in Fig. 7.

NANAEHAMA KAMIYUNOKAWA-a KAMIYUNOKAWA-b

Depth,  V,, V. Density,| Depth, V,  V,  Density,| Depth, V, V. Density,
m km/s km/s g/em® m km/s km/s g/em? m km/s km/s g/em?

0.0 1.60 0.10 1.7 0.0 1.40 0.074* 1.5 0.0 1.40 0.08 1.5
5.6 1.61 0.15 1.7 1.5 1.40 0.170* 1.5 2.1 1.40 0.19 1.5
13.8 1.61 0.19 1.7 13.2  1.90 0.19 1.9 13.2 1.90 0.19 1.9
36.2  1.63 0.24 1.7 145 1.90 0.55 1.9 14.3 1.90 0.55 1.9

* V, are estimated by the empirical equation ofter OHTA and GoTo (1978).
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Fig. 7. Vertical profiles of S- and P-wave velocities and densities used in the
calculations of spectral amplitudes shown as following Fig. 8.
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Fig. 8. Spedtral amplitudes calculated using models shown in Fig. 7. Components
are vertical.
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