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Relation between gravity anomalies and earthquake disaster in the central
and western parts of Shizuoka Prefecture, central Japan

Aritoshi MIO* and Mikio STOMURA*

Gravity measurements have been carried out at 179 stations mainly in the area
around the Kiku river and the Ota river, which is located in the central and western
parts of Shizuoka Prefecture. Compiling the present gravity data with other ones, we
made a new gravity anomaly map. It is well known that severe damage was
suffered due to the 1944 Tonankai earthquake in this area.

The regional trend was subtracted from the Bouguer anomaly under the
assumption that the trend has a surface of second degree. The residual gravity
anomaly, formed by subtracting the mean trend, reflects shallow structures. There is
good agreement between the area with a negative residual gravity anomaly and that
where the Tonankai earthquake caused severe damage.

In order to examine the agreement in gravity and disaster distribution
quantitatively, gravity decrements due to the soft ground and the Pleistocene layer
around the Kiku river and the Ota river were calculated using the three-dimensional
Talwani’s method. The gravity effects of their layers can explain the low gravity
anomaly along the lower course of the Ota river, but it cannot explain the low
gravity anomaly along the upper course of the Ota river and in the area along the
Kiku river. It suggests that the Pleistocene layers in the upper course of the Ota
river and in the area of the Kiku river are thicker than previously realized.

Key words: Bouguer anomaly, earthquake disaster, Tonankai earthquake
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Fig. 1. Distribution of gravity stations.

gravity measurements.
circles: present investigation;

squares: Shizuoka University;

triangles: other institutes.
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Fig. 3. Bouguer gravity anomaly (density: 2.50 g/cm®, contour interval: 2 mGal).
Disaster distribution by the 1944 ‘Tonankai earthquake is also shown in this
figure.
7 34 51
32
E 28
24 9
e 20
M Y
' z ;
‘ P—on e =6 R l
. , o |
/12 unvel'
—_— FEEN
137° 457 138° 157

Fig. 4. Regional trend of the Bouguer anomaly (contour interval: 2 mGal).
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Fig. 5. Residual gravity anomaly, subtracting the regional trend from the
Bouguer anomaly (contour interval: 2 mGal).

HICEZ s - HBROREHENEZTHD. LirL
COREIFELZAFHARTH Y, HERKELE LR
kXD BN, TOLKEOBHEL RO OIEMH
RALERSHL S TV,

WM E S, 19444E128 7 HAEE#ih 2 BiK &
LTy =Fa2— FIIDOKEZITHEER T LB,
F B 2 TR M IR 0 35 11 R K I M3 2ok & 2 8
EEHHLI
CORE(195T)C & A RE BB ES AN % Fig.
3~Fig. 5\ TRLZ. Figdxask, KHIII
RN EDOFMNDFE L) TOBHENHILD., FiIZ
60% LA L o#rERIIE, KEI EFHLHE) T g &
o TWh, ¥ BB HNRCHM NG Tl EsR
s, oIk, —F, REIHEE T
AIEERTLVHEIBITHEENS ), KHFNFETIE
BEIIRMTH - 72, WEEEX, KH, RE
TSP, KRB, FII, KB, BRI
BARETIIBREEBTHY, WhO LK
DOHIFTH 5.

V. REBREOHEMSEEENET EDLER

HEEREORESMK &L 2B ) B
WhERE T - FREN(Figb) v KL TASL. K
HII EfEBLHH I FiE ToEHERLENEFK
DEDOEF; LML CRIE LT A, FEJIRBEHE
T T, WEHBMIPNRELR -0, HE ) &
B L TR EIRVZRW, T2, ZOHEBEATIE
RO TdH L KENFIBTIE, HEVPELTW
L2 hbh6T, BENRFEER->TWD, Z
niE, REINR > TRAEBEPE-TBY, &SN
PERBINEZIZEATHENAD» > TEBIIAKE R o
Two72®, ZOBBEEIOFALOZLEN T 1)V
¥ —TRH YN o720 THA.

VI. BEREBICDOVWTOER

Bygiig L 7 — X -REOMBRLHRANL-OII=
RILY VT =D FiE(TALWANI et al., 1960) % A
W - KEJITIE OB BEDT [ R % EHE
L7:. kg oRIRE, Fig.6&Fig. TIZRTE M



RAS - Btk

52

™

g Ry
(XKL by ) .. /]

[ TS
et
=B
~ g8
ur
M3
QD
=l
& 5
=33
S8
< O
18]
< Ay
[<b}
S
< I
o~
o O
< 3
- N
=
R=B75!
s
> §
D g
— w©
~ 5
=t
50
o
0 3
= &
Ek:
. =
£ g
fr
OP
%e
8
o=
~ o
Q
.lum
< 5
Ga
% M
—
Lk
©S8
00"
o=
e



RIS IR OB RE L RN E

53
A 4
0 1
s remone
[ Jwix "\’ %
- b
CTe % Ao ! //
e " : &
{j": Nnag ¢
7 - Y %
ESrenan Z nNRN= !
il
y IS s
ZLI , /.
7 27 Y %
om0 550 R Y W
(g m) " i
Lo] -
X RS MINT 2 ;
. . 10 1d
15 F& LI = "’.-
/’
o AN + % v
qr.tl»'l"/ > ; » _-»“‘" o
PO ’, . k na ﬁ"-“"" o
» * . s .
g . '.v . ™ - > . 5
r v . s * * 2 o0 f. - P o . N
. . "o M . 3 . »
. « . . . 45 .
"o' O.‘ "' ) - "ﬂ o '. : “/
s * T '-.i' k) 2
. : &
R »
> An
oy B S ’ ,’, [} ()
‘o‘o"’/ ‘0 ey
- - ‘e
la ‘...
15 2 :
) e
y v -.0.
. ’
s L2
* . > : ) | M ' ..
. 4 L. ‘ . . ™
. * * "

Fig. 7. Iso-thickness of the soft ground layer in the area along the Ota river

(after Earthquake Preparedness Division, Shizuoka Prefectural Goverment,
1982).



54

ZRAE - BAEHER
34° 517
D .02
34° 34"
1 3 7° 4 5’ . 1 3 80 1 5/
Fig. 8. The gravity effect of the soft ground layer obtained from the structures
shown in Figs. 5, 6 and 7 (density contrast: 0.6 g/cm’; contour interval: 0.2
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Fig. 9. Reesidual gravity anomaly subtracted the gravity effect of the soft ground
from the gravity anomaly shown in Fig. 5 (contour interval: 2 mGal).
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Fig. 11. Geological map and iso thickness of the Pleistocene layer (units in m)

(after Earthquake Preparedness Division, Shizuoka Prefectural Government,
1987). :
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Fig. 12. The effect of the Pleistocene layers obtained from the structures shown in
Fig. 11 (density contrast: 0.3 g/cm® contour interval: 0.5 mGal).
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