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Synopsis

Relative gravity values were repeatedly measured at 21 gravity points in and around
Sakurajima Volcano in May, July, September, December 2019 and March 2020, to
monitor spatiotemporal mass variations associated with volcanism. The relative gravity
values measured from 2006 to 2020 showed a clear increase in the central part of the
volcano by up to +4.7 uGal/yr. 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 and black circles indicate the gravity points where

relative gravity values were and were not measured in FY 2019, respectively. Red triangles indicate two active

craters: Minami-dake Crater (left) and Showa Crater (right). Red rectangles in the panels (a) and (b) indicate the

areas of the panels (b) and (c), respectively. (a) The regional map around Sakurajima Volcano. A pink star indicates

the location of Kagoshima Local Meteorological Observatory (KLMO), and a dashed line indicates the boundary of
Kagoshima and Miyazaki Prefectures. (b) The topographic map of Sakurajima Volcano, contoured every 100 m
altitude. The topographic data was provided by Geospatial Information Authority of Japan. (c) The satellite image of

Shin-jima, derived from Google Earth Pro.
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Table 1 Gravity values measured in and around Sakurajima Volcano on 10-20 September 2019 (unit: mGal)
Sensor G31 G605 G680 G791 D58
Observer Oshima Yamamoto Kazama Okada Oyanagi
SVOG 0.000 0.000 0.000 0.000 0.000
S16 +6.112 +6.157 +6.145 +6.136 +6.155
S26 —11.504 —11.508 —11.494 —11.485 —11.520
S29 —33.454 —33.447 —33.457 —33.424 —33.463
S37 —15.493 —15.463 —15.490 —15.473 —15.497
S8 —-15.356 —-15.294 —-15.338 —-15.316 —15.339
BMSVO —89.158 —89.127 —89.150 —89.094 —89.128
HARG —89.325 —89.287 —89.320 —89.254 —89.279
S202 —60.780 —60.737 —60.755 —60.720 —60.762
S206 —29.879 —29.793 —29.797 —29.796 —29.828
ARIG10 —14.116 —14.093 —14.115 —14.086 —14.119
SKO04g —76.249 —76.284 —76.304 —176.208 —76.280
S423 —141.599 —141.657 —141.666 —141.546 —141.315
KOMG —37.205 —37.227 —37.253
KURG —19.585 -19.611
URNM —-17.144 —-17.144
SHIN-CC —24.789 —24.793
SHIN-AS —24.489 —24.512
K9 +19.599 +19.566 +19.527 +19.599
BM2789 —34.232 —34.223 —34.236 —34.224 —34.263
950482A —18.375 —18.336 —18.376 —18.361 —18.391
Table 2 Gravity values measured in Sakurajima Volcano in May, July, December 2019 and March 2020 (unit:
mGal). The observer names of Kazama, Oyanagi and Yamamoto are abbreviated as K, O and Y, respectively.
Year 2019 2019 2019 2019 2019 2019 2020 2020
Month 5 5 7 7 12 12 3 3
Day 9 9 25 25 16-17 16-17 4-5 4-6
Sensor G605 D58 G605 D58 G605 G680 G605 G680
Observer Y 0] Y (0] Y K Y K
SVOG 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
S16 +6.141 +6.134 +6.142 +6.134 +6.125 +6.151 +6.145 +6.136
BMSVO | —89.161 —89.236 —89.115 —89.180 —89.125 —89.185 —89.168 —89.207
HARG —89.325 —89.386 —89.272 —89.331 —89.290 —89.348 —89.339 —89.360
5206 —29.804 —29.839 —29.758 —29.818 -—29.822 -—-29.823 —29.822 —29.840
ARIG10 —-14.106 —14.109 -14.083 -—14.136 -—-14.079 -—-14.118 -14.117 -14.111
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Fig. 2 Circles and thick solid lines indicate the observed gravity values relative to SVOG and the regression lines to
the observed gravity values, respectively. The left and right panels show the gravity variations at BMSVO and S110,

respectively.
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Fig. 3 Arrows and ellipses indicate the gravity variation rates relative to SVOG during 2006-2020 and those

standard deviations, respectively.
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Fig. Al Locations of relative gravimeters at each gravity point.
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Fig. Al (cont.)
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