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Synopsis

Relative gravity values were repeatedly measured at 19 gravity points in and around
Sakurajima Volcano in October 2021 and March 2022, to monitor spatiotemporal mass
variations associated with volcanic activity. The gravity values obtained from 1998 to
2022 showed a clear increase of up to +4.3 uGallyr in the central part of the volcano.
The gravity increase can be explained by the point mass increase of 8 x 10° kg/yr under
the center of the volcano at a 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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Keywords: Sakurajima Volcano, relative gravity, mass redistribution,
deformation, hydrological gravity disturbance
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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 the weather station at 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 in October 2021 and March 2022 (unit: mGal).

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

Year/Month 2021/10 2021/10 2021/10 2021/10 2021/10 2022/03
Gravimeter G31 G534 G605 G680 G791 G534
Observer Oshima Oyanagi Yamamoto Kazama Okada Kazama
Dial Value 3045.9 2964.6 2830.6 3013.0 3045.3 2962.0
Scale Factor 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000
SVOG 0.000 0.000 0.000 0.000 0.000 0.000
S16 +6.144 +6.127 +6.156 +6.125 +6.129 +6.122
S26 —11.504 —11.494 —-11.514 —11.521 —11.494 —11.498
S29 —33.433 —33.434 —33.452 —33.428
S37 —15.475 —15.476 —15.481 —15.516 —15.482 —15.493
S8 —15.337 —-15.325 —15.326 —15.324 —15.344
BMSVO —89.119 —89.106 —89.159 —89.068 —89.132
HARG —89.280 —89.258 —89.306 —89.306 —89.224 —89.311
S202 —60.720 —60.717 —60.731 —60.707 —60.734
S206 —29.830 —29.802 —29.821 —29.827 —29.799 —29.824
S110 —113.995 —113.980 —114.042 —113.935
S110' —113.914 —113.905 —113.955 —113.872
ARIGI10 —14.099 —14.084 —14.103 —14.108 —14.087 —14.095
SK04g —76.224 -76.231 —76.246 —76.200 —76.247
S423 —141.538 —141.549 —141.595 —141.514 —141.570
KOMG —37.209 —37.225 —37.236
K9 +19.580 +19.546 +19.571 +19.528 +19.553
BM2789 —34.201 —34.231 —34.217 —34.232
950482A —18.358 —-18.371 —18.370 —18.356 —18.371
BMSVO (+2.5+ 0.9 uGallyr)  S110 (+4.3 + 1.2 uGal/yr)
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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. The panels of (a) and (b) show the gravity

variations at the BMSVO and S110 gravity points, respectively.
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Fig. 3 Blue arrows and black ellipses indicate the observed gravity variation rates relative to SVOG during 1998-

2022 and those standard deviations, respectively. Red arrows indicate the calculated gravity variation rates due to the

point mass source located under the center of the volcano (the red circle).
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Table 2 The modeled parameters for the relative gravity data measured with the LaCoste-G534 gravimeter on
October 28, 2021.

Parameter Point Unit Modeled STDEV Relative Note

A; (Gravity value) SVOG ~ mGal 2985.823 0.0029 0.000
S16 mGal 2991.948 0.0029 +6.125
S26 mGal 2974.324 0.0038 —11.499 (égiiﬁggéfg;L)
S29 mGal 2952.387 0.0047 —33.436 (égigﬁgé;ﬂiiL)
SK04g  mGal 2909.592 0.0056 —76.231
S423 mGal 2844.274 0.0055  —141.549

B (Drift) mGal/hr +0.0046 0.0021

C (Tare) mGal —0.0172 0.0050

D (Additional drift) mGal/hr —0.0365 0.0049

E (Additional tare) mGal +0.1554 0.0048
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