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Synopsis

Relative gravity values were repeatedly measured at 27 gravity points around
Sakurajima Volcano in October—November 2023 and March 2024, to monitor spatio-
temporal mass variations associated with volcanic activity. The gravity points include 8
points where gravity values were measured for the first time in the last 10 years. The
gravity values obtained from 1998 to 2024 showed a clear increase of up to +5.6 uGal/yr
at the central part of the volcano. The gravity increase can be explained by the point mass
increase of 1.4 X 10'° kg/yr under the center of the volcano at a depth of 4.0 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 around Sakurajima Volcano. (a) The wide-area map around Sakurajima Volcano. Green circles

and red triangles indicate the regular gravity points and Minami-dake Crater, respectively. 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 panels (c)—(d), and the boundary between Kagoshima and Miyazaki Prefectures,

respectively. (b) The topographic map of the Tanagi region, Soo City, provided by Geospatial Information Authority

of Japan. Circles indicate the gravity points in the Tanagi region. (c)(d) Topographic maps of Sakurajima Volcano,

contoured every 100 m altitude using the topographic data provided by Geospatial Information Authority of Japan.

Green circles indicate the regular gravity points where we measured gravity values in FY2022 and FY2023. Orange

stars indicate the additional gravity points where we measured gravity values in FY2023, for the first time in the last

10 years. A white star is the S12 gravity point, where we gave up measuring gravity in FY2023.
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Table 1 Relative gravity values measured around Sakurajima Volcano in October—November 2023 and March

2024 (unit: mGal). The observer is expressed by the order of the authorship in this article. (a) The gravity

points where we measured gravity for the first time in the last 10 years. (b) The gravity value at BM2789 was

calculated by adding the conversion value of +4.733 mQGal to the gravity value observed at Tanagi.

Year/Month 2023/10-11 2023/10-11 2023/10-11 2023/10-11 2024/03
Gravimeter G31 G534 G791 G892 G534 Note
Observer #4, #5 #1 #3, #1 #2,#1 #1
SVOG 0.000 0.000 0.000 0.000 0.000
S16 +6.135 +6.132 +6.141 +6.122 +6.128
S22 +2.734 +2.735 +2.742 +2.761 +2.738 (a)
S26 —11.499 —11.503 —11.479 —11.476 —11.489
S29 —33.425 —33.447 —33.414 —33.408 —33.456
S35 —26.444 —26.479 —26.440 —26.420 (a)
S37 —15.470 —15.478 —15.468 —15.456 —15.477
BM2500 +9.052 +9.055 +9.055 +9.045 (a)
S8 —15.327 —15.332 —15.327 —15.306 —15.338
S10 -5.887 —5.884 —5.882 —5.886 (a)
S102 —-9.924 —9.946 —-9.932 —-9.923 (a)
BMSVO —89.121 —89.110 —89.095 —89.106 —89.132
HARG —89.277 —89.264 —89.247 —89.246 —89.299
S202 —60.738 —60.722 —60.712 —60.674 —60.728
S206 —29.832 —29.817 —29.803 —29.790 —29.827
S110 —113.993 —113.999 —113.981 —113.905
S110' —113.921 —113.923 —-113.914 —113.850
ARIGI0 —14.104 —-14.101 —14.090 —14.090 —14.108
SKl1lg —40.808 —40.839 —40.818 —40.795 (a)
SKO07 —85.902 —85.881 —85.866 —85.832 (a)
SK04g —76.235 —76.245 —76.212 —76.200
SKO03g —85.073 —85.058 —85.040 —84.994 (a)
S423 —141.548 —141.547 —141.531 —141.479
KOMG —37.227 —37.225 —37.208 —37.212 —37.242
K9 +19.553 +19.535 +19.543 +19.554
BM2789 (—34.256) (—34.271) (—34.258) (—34.224) (b)
Tanagi —38.989 —39.004 —38.991 —38.957
950482A —18.374 —18.388 —18.386 —18.355
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Fig. 2 Relative gravity variations observed at the central part of Sakurajima Volcano. Colored symbols indicate the

measured gravity values relative to the SVOG’s reference gravity point, and thick gray lines indicate the regression

lines to the measured gravity values. The panels of (a) and (b) show the gravity variations at the BMSVO and S110

gravity points, respectively.
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Fig. 3 Relative gravity variations observed at the gravity points far from Sakurajima Volcano. Colored symbols

indicate the measured gravity values relative to the SVOG’s reference gravity point, and thick gray lines indicate the

regression lines to the measured gravity values. The panels of (a) and (b) show the gravity variations at the BM2789

and 950482 A gravity points, respectively.
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Fig. 4 Spatial distributions of gravity variation rate determined using the relative gravity change observed from 1998

to 2024. Blue arrows and black ellipses indicate the observed gravity variation rate and its standard deviation,

respectively. (a) The gravity variation rate relative to the SVOG gravity point located at the western foot of

Sakurajima Volcano. (b) The gravity variation rate relative to the 950482A gravity point, which is the farthest gravity

point from Sakurajima Volcano.
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Fig. 5 Gravity variations due to the mass increase in
Sakurajima Volcano. Blue arrows and black ellipses
indicate the observed gravity variation rate relative to
the 950482A gravity point and its standard deviation,
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