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Synopsis

Relative gravity values were repeatedly measured at 19 gravity points in and around
Sakurajima Volcano in October 2020 and March 2021, to monitor spatiotemporal mass
variations associated with volcanic activity. The gravity values obtained from 1998 to
2021 showed a clear increase of up to +4.3 puGal/yr in the central part of the volcano.
The gravity increase was even observed by the LaCoste’s G31 and G375 gravimeters;
these gravimeters have been used at Sakurajima Volcano since 1975, and their temporal
variations in reading values are negligibly small these days. These facts indicate that the
gravity increase observed in the central Sakurajima is the actual one, because the
artificial gravity change due to temporal variation of instrumental scale factor is
expected to be small for the G31 and G375 gravimeters. The gravity increase can be
explained by the point mass increase of 1.9x10!% kg/yr under the Kita-dake summit at
the depth of 3 km below sea level. This result implies that volcanic mass continuously
increases under Sakurajima Volcano, even during the quiet period of eruptive activities
at the Minami-dake crater.
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Fig. 1 Gravity points in and around Sakurajima Volcano. Green circles and red triangles indicate the gravity points

and Minami-dake Crater, respectively. (a) The regional map around Sakurajima Volcano. A pink star, a red

rectangle and a dashed line indicate the location of Kagoshima Local Meteorological Observatory (KLMO), the area

of the (b)’s panel and the boundary between Kagoshima and Miyazaki Prefectures, respectively. (b) The topographic

map of Sakurajima Volcano, contoured every 100 m altitude. The topographic data was provided by Geospatial

Information Authority of Japan.
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Table 1 Gravity values measured in and around Sakurajima Volcano on 26-31 October 2020 (unit: mGal).

The “Dial Value” line indicates the reading value at the SVOG’s gravity point in mGal.

Gravimeter G31 G534 G605 G791 D58
Observer Oshima Kazama Yamamoto Okada Oyanagi
Dial Value 3046 2980 2854 3045 +90

Scale Factor 1.000000 1.000000 1.000000 1.000000 1.000000
SVOG 0.000 0.000 0.000 0.000 0.000
S16 +6.139 +6.127 +6.148 +6.134 +6.168
S26 —11.523 —11.500 —11.474 —11.513 —11.564
S29 —33.443 —33.444 —33.472 —33.424 —33.599
S37 —15.489 —15.481 —15.452 —15.476 —15.554
S8 —15.350 —15.328 —-15.299 —15.318 —15.388
BMSVO —89.104 —89.112 —89.114 —89.089 —89.493
HARG —89.268 —89.263 —89.268 —89.246 —89.642
S202 —60.732 —60.714 —60.735 —60.712 —60.988
S206 —29.827 —29.797 —29.833 —29.801 —29.937
S110 —113.986 —113.986 —114.093 —113.971 —114.454
S110' —113.915 —113.914 —113.994 —113.912 —114.399
ARIG10 —-14.114 —14.108 —14.081 —14.088 —14.161
SK04g —76.235 —76.239 —76.269 —76.222 —76.580
S423 —141.569 —141.565 —141.610 —141.532 —142.124
KOMG —37.224 —37.215 —37.234 —37.207 —37.401
K9 +19.553 +19.550 +19.569 +19.542 +19.674
BM2789 —34.218 —34.229 —34.246 —34.218 —34.380
950482A —-18.377 —18.365 —18.345 —18.363 —18.447




Table 2 Gravity values measured in and around Sakurajima Volcano on 2-5 March 2021 (unit: mGal).

The “Dial Value” line indicates the reading value at the SVOG’s gravity point in mGal.

Gravimeter G534 G605 G680 D58
Observer Kazama Yamamoto Kazama Oyanagi & Wakabayashi
Dial Value 2977 2849 3021 +90
Scale Factor 1.000000 1.000000 1.000000 1.000000
SVOG 0.000 0.000 0.000 0.000
S16 +6.130 +6.132 +6.136 +6.152
BMSVO —89.141
HARG —89.312 —89.300 —89.302 —89.533
5206 —29.830 —29.854 —29.832 —29.871
ARIG10 —-14.117 —14.085 —14.131 —14.129
S423 —141.592 —141.636 —141.622 —141.997
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Table 3 Relative gravity data used for calculating the

time variation in relative gravity.

Measured Data
Gravimeter
First Last

G31 2006/08 2020/10
G375 2006/08 2017/10
G534 2018/08 2021/03
G605 2014/10 2021/03
G680 2017/07 2018/10
G680a 2019/09 2021/03
G682 2007/10 2012/10
G705 1998/07 2002/09
G791 2016/10 2020/10
G891 2007/10 2012/11
G892 2009/10 2018/10
G1090 1998/07 2010/09
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Fig. 2 Symbols and thick gray lines indicate the measured gravity values relative to the SVOG’s reference gravity

point and the regression lines to the observed gravity values, respectively. In particular, black triangles and red stars

indicate the relative gravity values measured by the G31 and G375 gravimeters, respectively. The panels of (a) and

(b) show the gravity variations at the S110 and BMSVO gravity points, respectively.
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Fig. 3 Arrows and ellipses indicate the gravity variation rates relative to SVOG during 1998-2021 and those

standard deviations, respectively.
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Fig. 4 Reading values measured by LaCoste relative gravimeters from 1975 to 2021. The panels of (a)-(c) and

(d)-(h) indicate the reading values measured at the gravity points of S16 and SVOG, respectively. (a) G31, (b)
G375, (c) G458, (d) G534, (e) G605, (f) G680, (g) G791, and (h) G892.
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Fig. 5 The scatter diagrams to compare the relative gravity value of the G31 gravimeter (vertical) with those of the

other gravimeters (horizontal). Red circles and green lines indicate the measured gravity data and the regression
lines to the gravity data, respectively. (a) G534 vs. G31, (b) G605 vs. G31, (c) G791 vs. G31, and (d) D58 vs. G31.
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Table 4 Relative scale factor and its standard deviation for each pair of the LaCoste relative gravimeters.

Reference Gravimeter (ref)
G31 G534 G605 G791 D58

31 1.000035 1.000662 0.999885 1.004233
+0.000061 +0.000147 +0.000060 +0.000097
G534 0.999965 1.000627 0.999849 1.004197
+0.000061 +0.000130 +0.000049 +0.000096
Gravimeter G605 0.999338 0.999373 0.999223 1.003568
(@) +0.000147 +0.000130 +0.000121 +0.000154
G791 1.000115 1.000151 1.000777 1.004348
+0.000060 +0.000049 +0.000121 +0.000099

D58 0.995785 0.995820 0.996444 0.995670

+0.000096 +0.000095 +0.000153 +0.000098
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