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Precise gravity measurements around the Omaezaki peninsula, Shizuoka, Japan,
for finding the interseismic and coseismic gravity changes

Shigekazu KUSUMOTO, Toshiki SAKAI, Toshiyasu NAGAO, Mikio SATOMURA,
Wenke SUN and Shuhei OKUBO

Abstract

We carried out precise gravity measurements at the bench marks around the Omaezaki peninsula, Shizuoka,
Japan, by 2 relative gravimeters of LaCoste & Romberg G-581 and Burris B-19 gravimeters, in order to collect and
accumulate fundamental data for finding the interseismic and/or coseismic gravity changes. Before data processing,
we established the calibration line having gravity difference of 836 mGal among Mizusawa (Iwate) - Kyoto (Kyoto)
- Aso (Kumamoto) and carried out the calibration of scale factor of the Burris gravimeter, B-19. As a result, it was
found that we must assign the correction factor of 1.02309 to the scale factor and that the magnitude of this
correction factor is very larger than other gravimeters. We compared gravity values obtained in 1970 with the gravity
data given by data processing with this corrected factor. Although it was shown that the gravity changes around the
Omaezaki peninsula can be caused basically by height variations of the Eurasian plate side due to subduction of the
Philippine Sea plate, it was suggested that gravity variation pattern differ in different observation area, despite of

small area.
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Fig.1 [Illustrations of study area and gravity measurement points. Bold dots with number and 1, II and III
indicate the gravity measurement point and the measurements line number, respectively.

Table1 Gravity measurement point number and their detailed information. OCMCS: Omaezaki
Crustal Movement Observatory Station. OMOS: Omaezaki Meteological Observatory Sta-
tion. AGS: Absolute Gravity Station.

Gravity measurement Name of gravity Latitude | Longitude | Elevation
Point number measurement point (deg.) (deg.) (m)

1 OCMOS 34.604 138.226 6.099 AGS

2 OMOS 34.605 138.213 41.948 | Gravity point
BM10151 34.603 138.233 2.993 | Bench mark

4 BM1355 34.611 138.189 36.6645 | Bench mark

5 BM2564 34.941 138.371 8.89 | Bench mark

6 BM2572 34.812 138.313 3.211 | Bench mark

7 BM2576 34.786 138.244 14.495 | Bench mark
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Table1l continued

Gravity measurement Name of gravity Latitude | Longitude | Elevation
Point number measurement point (deg.) (deg.) (m)
8 BM2588 34.713 138.214 4.892 | Bench mark
9 BM2592 34.651 138.191 5.354 | Bench mark
10 BM2594 34.629 138.176 14.418 | Bench mark
11 BM2597 34.648 138.129 18.998 | Bench mark
12 BM2598 34.664 138.117 13.175 | Bench mark
13 BM2599 34.681 138.100 7.776 | Bench mark
14 BM2601 34.710 138.084 9.254 | Bench mark
15 BM2604 34.746 138.041 32.724 | Bench mark
16 BM2607 34.664 138.081 17.49 | Bench mark
17 BM2609 34.668 138.042 9.415 | Bench mark
18 BM2611 34.674 138.005 13.084 | Bench mark
19 BM2615 34.691 137.913 3.603 | Bench mark
20 BM2619 34.681 137.838 3.958 | Bench mark
21 BM140-1 34.772 137.021 27.2761 | Bench mark
22 BM5260 34.792 137.964 27.2872 | Bench mark
23 BM5266 34.875 137.944 78.1499 | Bench mark
24 BM5268 34.900 137.943 | 119.8155 | Bench mark

Eiz, EBHRIORY 7 MIRRIOR L TRETH 5 LIRE
L THIEERTT o 72, 2O & 5 RFHIEDRICHEE S iz 4
DESTHIE OBEERZEL, P T 43uGal TH- 7z,
EEHEERE I A (1971) RSN B EIMEIC, YEEEY
FHIEPEINTWE N E I DX TH 505, i
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ICHEPLU 72 HAER 7 EE4ERHE1975 (JGSNT5) Ik - T5 2
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Table 2 Gravity values. These values are given in mGal. PGS: Potsdam Gravity System. JGSN1975: Japan Gravity Standardiza-

tion Net 1975.

Gravity values (1970) Gravity values (2007)
No. |without ocean tide correction without ocean tide correction with ocean tide correction
PGS JGSN 1975 G-581 B-19 average G-581 B-19 average
1 - - 979752.430 979752.430 979752.430 979752.430 979752.430 979752.430
2 979756.169 979742.369 979742.374 979742.343 979742.359 979742.383 979742.342 979742.362
3 - - 979754.744 979754.847 979754.795 979754.747 979754.849 979754.798
4 - - 979739.192 979739.184 979739.188 979739.206 979739.182 979739.194
5 979761.281 979747.481 979747.453 979747.426 979747.440 979747.469 979747.429 979747.449
6 979766.536 979752.736 979752.714 979752.772 979752.743 979752.729 979752.774 979752.752
7 979766.032 979752.232 979752.240 979752.271 979752.255 979752.251 979752.272 979752.261
8 979764 .797 979750.997 979750.965 979750.952 979750.959 979750.980 979750.954 979750.967
9 979760.236 979746.436 979746.443 979746.541 979746.492 979746.451 979746.541 979746.496
10 979755.917 979742.117 979742.114 979742.164 979742.139 979742.125 979742.164 79742.145
11 979746.682 979732.882 979732.960 979733.045 979733.002 979732.971 979733.045 979733.008
12 979745.806 979732.006 - - - - - -
13 979745.399 979731.599 979731.625 979731.622 979731.624 979731.640 979731.621 979731.631
14 979749.191 979735.391 979735.410 979735.496 979735.453 979735.426 979735.495 979735.461
15 979742.118 979728.318 979728.289 979728.359 979728.324 979728.305 979728.359 979728.332
16 979737.467 979723.667 979723.640 979723.791 979723.716 979723.651 979723.791 979723.721
17 979731.914 979718.114 979718.098 979718.168 979718.133 979718.108 979718.169 979718.139
18 979733.229 979719.429 979719.400 979719.488 979719.444 979719.411 979719.488 979719.449
19 979734.573 979720.773 979720.717 979720.809 979720.763 979720.736 979720.807 979720.772
20 979734.979 979721.179 979721.135 979721.212 979721.174 979721.146 979721.213 979721.180
21 979749.729 979735.929 979735.905 979735.885 979735.895 979735.918 979735.885 979735.902
22 979753.690 979739.890 979739.846 979739.954 979739.900 979739.862 979739.954 979739.908
23 979753.673 979739.873 979739.822 979739.817 979739.819 979739.833 979739.816 979739.824
24 979745.814 979732.014 979731.948 979731.886 979731.917 979731.958 979731.885 979731.922
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Fig.2 Comparison of apparent gravity, theoretical gravity and elevation changes. Apparent gravity and
elevation change were derived under the assumption that the gravity and elevation values at BM140
-1 would not be changed in that period. The theoretical gravity changes were estimated by
multiplicating the free-air gravity gradient (3.086xGal/cm) to the elevation change. Values shown
in vertical line are given in xGal if you read values as apparent gravity and theoretical gravity
changes, and given in cm if you read values as elevation change.
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Fig. 3(a) Comparison of apparent gravity, theoretical gravity and elevation changes on line I, II and III
shown in Fig. 1 Values shown in vertical line are given in xGal if you read values as apparent
gravity and theoretical gravity changes, and given in cm if you read values as elevation change.
(a) Line I. (b) Line II. (¢) Line III.
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