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Qn Strain Records of The Volumetric Strainmeter Associated: with the
Earthquake off the East Coast of Chiba Prefecture ‘on- Dec. 17,1987

N. Yamada and K. Sato.
(Earthquake Prediction Information‘ Division,. J. M. A.).

The Japan Meteor‘ological Agency(J. M. A.) is now operating borehole-type volumetric

strainmeters at

31 locations in the Tokai and the south Kanto districts. Strain seismograms

and strain steps associated with the earthquake which occurred off the east coast of Chiba

Prefecture, Japan, on Dec. 17,1987 (M = 6.7) were observed by the volumetric strainmeters.
Focal mechanism solution of the mainshock was determined by the initial motion

polarities of the short - period (SP ) component of strain records by the JMA.

That mechanism was fairly consistent with the one which was determined by short period

seismometers.

Next, we compared the observed steps with the theoretical ones. The former were
investigated by the long - period (LP ) component, while the latter were calculated on an

appropriate fault model.

Amounts and polarities of observed steps at several stations mainly |

in south Kanto were 1ncons1stent with theoretical steps At these statlons. after - effect

changes of strain trends were observed.

From the recent study about Rayleigh waves and atmospheric pressure, these stations are
considerd to have large a Poisson’ s ratio and the surrounding materials to be non - elastic.
The inharmonies of steps and the after -effect change of trend may be related to the

movements of the surrounding materials.
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Location map of the observation
sites.

1: IRAKO, 2:MIKKARI, 3:OMAE -
ZAKI, 4 :SHIZUOKA, 5 :IROZAKI,

6 : AJIRO, 7: YOKOSUKA, 8: TA -
TEYAMA, 9 : KATSUURA, 10 : CHO-
SHI, 11 : GAMAGORI, 12 : TENRYU,
13 : KAWANE, 14 : FUJIEDA, 15:
SHIMIZU, 16 : FUJI, 17 : TOI, 18 : HI-
GASHIIZU, 19 : YUGAWARA, 20 :

HADANO, 21 : MIURA, 22 : YOKOHA -

MA, 23 : HINO, 24 : KAMOGAWA, 25:
FUTTSU, 26: OTAKI, 27 : NAGARA, 28
: YOK AICHIBA, 29 : OSHIMA, 30 :
HAMAOKA, 31 : HAIBARA. [J:Japan
Meteorological agency. % : The epicen-
ter of the earthquake which occurred
off the east coast of Chiba Prefecture,
Japan, on Dec. 17. 1987 (M 6.7).

SYSTEM

BAMPL. TIME
(SEC.)
sP LP

STATION NAME

1

2 10 [IRAKO(1), KIKKABI(2), OMAEZAKI (3),

SHEZUOKA (4), IROZAKI (5)

11

1 5 WJIRO(6), YOKOSUKA(7), TATEYAMA (8),

[KATSUURA (9), CHOSHI (10)

111

2 10 GAMAGORI (1), TENRYU(12), KANANE (13),
FUJITEDA(14), SHIMIZU(15),FUJI(16),
TOI(17). HIGASHIIZU (18),
UGAWARA(19), HADANO(20), M1URA(21),
© HINO(23), KAMOGAWA (24), FUTTSU(25),
OTAKI (26), NAGARA(27).,
OKAICHIBA(28), 0SHIMA(29),

AMAOKA (30), HATBARA (31)

Table 1

Observation system and sampling
period.
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Fig. 2 Frequency response curve of the
volumetric strainmeter in JMA.
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Fig.3

Initial motion by the SP-component. Full scale of each strain

record is arbitrary. Time is shown by abscissae, the numerals of
which show minutes. Arrows in frames and the numerals show
P-arrival time on the seismograph installed at the same site.
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Distribution of initial motion
polarities of the SP - component.
Expansion is expressed by an open
circle and compression by a solid one.
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Focal mechanism solutions. The circle
shows polarities of initial motions of
the SP - component., Expansion and
compression are expressed by open and:
solid circles, respectively, projected

on the upper hemisphere. AZ: azimas.
IN : inclination.

{a): .The distribution of initial motion
of the SP component projected on the
mechanism determined by short -period
seismometers (after JMA, Tokyo univ.,
Nagoya univ. and National Research
Center for Disaster Prevention ). (b):
Mechanism solution determined by
volumetric strain records and distribu-
tion of initial motion of the SP -
component. :

INIT. COSEISMIC STEP (LP)

LAT. | LON. A PBENCE | OBSERVED THEORETICAL

®“N| ° E |km| (SP) | E-09 STRAIN | E-09 STRAIN

1] TRAKO 34.63 137. 08 322] C [5) E 0.5
2| MIRKABI 34.80] 137.55) 275 E o E 0.8
3| OMAEZAKI 3460013822022 E | E 45 | E 2.4
4 SHIZUOKA 34.970138.400195 ¢ | E 9.9 | E 2.2
5| IROZAKI 34. 60 138.85] 171| E C 4.5 E 5.9
6 AJIRD . 35.05 139.10[ 131} E - E 1.2
7] Yoxosuka  135.25)139.77] 79| E — E 9.7
(ol TATEYAMA 3498 139.87 6l E [ E 94 | E 152
[ ofi RATSUURA | 35.15] 140.37 26} E N C 1031
10 cHOSHI (35.700140.85| 520 E | ¢ 160 | ©  29.3
11/ GAMAGOR] 34,83 137. 25 3020 © [ E 0.5
12| TENRYUY 34.90f 137. 88 244 € [e] E 1.0
13 KAwANE 34.93138.08 225 © | E 3.5 | E L4
14 FUSLEDA 34.900'138.23 212 E E 4.5 E 1.8
15 SHINIZU 35.10018.518] ¢ [ E 120 | E 2.0
16( FUJI. 35.18 138.73( 162] C C 12.5 E 2.3
17] To1 34.87 13877 166) E | E 2.7 | E 4.8
18] HIGASHITZU [34.82/139.05/144 E [ E 50 [ E 8.0
19 YUGAWARA 35.17 139.10) 129 E o] E 5.4
0] HADANO 35.400139.20011 ¢ | ¢ 182 | E 1.0
(21| MIURA 35.15{ 139. 65 80] E - E 14.9
27 vokoumna [ 35.53139.55) 89 ¢ [ ¢ 141 [ c 30
23| HINO 35. 65 139.42) 104 C - C 6.8
24] KAMOGAWA 35.12| 140.08[ 45 E Cc 309.7 C 57.0
hs| FUTTSU 35.220139.90 5/ E [ E - c 9.2
26| OTAKI 35.23| 140.23] 27| E C 1.3 c 207.2
27| NAGARA 35.420140.200 29f E | E 837.3 | ¢ 99.0
28] YOUKAICHIBA | 35.75] 140.53 46| E C  346.3 C 86.9
29 OSHIMA 34.77) 139.38 120 E E 22.0 E 13.5
. 30j HAMAOKA 34.63] 138. 18] 226[, E E 1.5 E 2.2
31 HAIBARA 34.78] 138.20[ 219 C E 1.7 E 2.0

Table 2 Initial motion polarities of strain

records (SP ), and observed and
theoretical values of coseismic steps
by strain records (LP) at each
station. *E’ stands for expansion
and 'C’ for compression.’ O’ stands
for non-changing and ' —’ for non
-used or unknown values.
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‘Fig.6 Distribution of signs of coseismic steps. Theoretical steps are expressed
by isovalued lines and power numbers. Observed steps are expressed by
open and solid circles and the side numbers (% 10" ° strain). Open
circles and unhatched areas show expansion. Solid circles and hatched
areas show compression. Marks of © show ’no change’.
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Fig.7 Amounts of observed steps are
compared with the theoretical ones.
Absolute values of theoretical steps
are given. as abscissae and amounts
of observed steps of consistent
polarity data are given on the
positive side of ordinate, while those
of inconsistent data are on the
negative side of ordinate.

The central part of {a) is enlarged
and shown in (b). The numerals
correspond to the station numbers in
Fig. 1.
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Fig.8 Correlation between strainmeter output
for atmospheric pressure change and
that for Rayleigh waves. The hatched
belt shows the region where the
atmospheric pressure coefficient moves
when Poisson’s ratio varies from 0.0
(left side) to 0.5 (right side).
Nonseismic steplike phenomena caused
by underground water are occasionally
observed at the stations of open
circles. Correspondence of station
numbers and station names is given
in Fig.1. (after Furuya and Hikawa
(1983) ) '
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Fig.9

(c)

RMS residual of strain as a function of (a) length, width and depth of

the bottom of the fault, (b) length, width and slip value, (c) strike and
dip angle of the fault. Other parameters are constant.
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Fig.10 Variation of crustal strain observed by volumetric strainmeter (November,
1987-February, 1988). P : Power failure. T: Telemetering trouble. The step at
Kamogawa on Jan. 11 is non-seismic. Such a step occurs occasionally there.
C-: Values corrected for atmospheric pressure change. =
TC-: Values corrected for atmospheric pressure and tidal change.

TCD - : Values corrected for atmospheric pressure and tidal change and trend.
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Fig.11 the east coast of Chiba Pref. and
variation of crustal strain observed
by volume tric strainmeter. (December,
17-18, 1987 P:Power failure.
T: Telemeteriing trouble. C— : Values
corrected for atmospheric préssure change.
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Fig.12—(a) SP-component records which are shown from 11:05to 11:20.
The number given under each station name shows strain value equal to the length

of ordinate.
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Fig.12—(b) LP-component records which are shown from 10:50 to 12:20.
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