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Synopsis

Relative gravity values were repeatedly measured at 19 gravity points in and around
Sakurajima Volcano in May 2018, August-October 2018 and January-February 2019, to
monitor spatiotemporal mass variations associated with volcanism. The relative gravity
values measured from 2006 to 2019 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 circles). In the top panel, a pink star
and a dashed line indicate Kagoshima Local Meteo-
rological Observatory (KLMO) and the boundary of
Kagoshima and Miyazaki Prefectures, respectively.
The red rectangle also indicates the area of the
bottom panel. In the bottom panel, the topography
of Sakurajima Volcano, provided by Geospatial
Information Authority of Japan, are colored every
100 m altitude. Two red triangles indicate two
active craters, Minami-dake Crater (left) and Showa
Crater (right).
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Table 1 Gravity values measured in and around Sakurajima Volcano on 23-26 October 2018

Sensor G31 G605 G680 G791 G892
Observer Oshima Oyanagi Kazama Okada Yamamoto
SVOG 0.000 0.000 0.000 0.000 0.000
S16 6.144 6.142 6.139
S26 -11.510 -11.525 -11.497
S29 -33.442 -33.463 -33.417
S37 -15.484 -15.513 -15.505 -15.467
S8 -15.340 -15.321 -15.341 -15.321
BMSVO -89.121 -89.179 -89.157 -89.101
HARG -89.290 -89.335 -89.309 -89.262
5202 -60.739 -60.784 -60.746 -60.728
5206 -29.836 -29.851 -29.819 -29.801
S110 -114.010 -114.091 -114.034 -113.989
S110' -113.944 -114.015 -113.975 -113.942
ARIGI10 -14.111 -14.121 -14.113 -14.100 -14.115
SK04g -76.264 -76.301 -76.227
S423 -141.587 -141.661 -141.629 -141.554
KOMG -37.216 -37.271 -37.255 -37.227
K9 19.565 19.575 19.553 19.551 19.530
BM2789 -34.229 -34.295 -34.256 -34.228 -34.239
950482A -18.360 -18.402 -18.384 -18.355 -18.383
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Table 2 Gravity values measured in Sakurajima Volcano in May 2018, August-October 2018 and January-February

2019. The observer names of Kazama, Yamamoto and Oyanagi are abbreviated as K, Y and O respectively.

Year G605 G892 G534 G605 G680 D58 G534 G605 G605 G605
Month 2018 2018 2018 2018 2018 2018 2018 2018 2019 2019
Sensor 5 5 8 8 8 8 9 9 1 2

Observer K Y K K K K K 0o K Y
SVOG 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

S16 6.147 6.128 6.148 6.157

S26 -11.516 -11.516

S27 -15.506 -15.517

BMSVO | -89.161 -89.086 -89.198| -89.184
HARG -89.322  -89.223| -89.288 -89.278 -89.288 -89.294| -89.317 -89.341| -89.368| -89.345
S206 -29.845 -29.778| -29.801 -29.817 -29.808 -29.802 -29.863| -29.846
ARIGI0 | -14.099 -14.119 -14.145| -14.133| -14.137
r—nN7 77 % —{i (Fukuda etal., 2017) ¥ IXIBMSVO T+2.7 + 1.3 pGal/yr, S110T+4.7 +
¢(G680) = 1.000305 + 0.000043 @) 1.5 pGal/lyrTdh 5.

A= NAHEICHWTWS ., Zofthod>DE TG
(G31 + G605 + G791 * G892) Z DTt A7 — L4l
EZRFIZERL TRV (T2RbE ¢ =1.000000 %
RELTWD) 2y, HDHWIEIAT—IVT 7 7 X —IT
WENREEZRNTWS., 20720, ZAH4H>DE
HFETIHIE LW EED G S T 2R W AT REE
NHBN, HHENROEGFMENICEET S &
Al —NT 7 7 Z— DB SIS N & Ay
Mo TWS (AR5, 2018a) . AHFE D [FIAKIC H /]
HEIZICER T 50T, AR TIEIN64D>DES
oW T I LR — U IEZ B L7222
LIZT B, L, A% INB4ODOENFHTIELW
FA B S 2 50 D LB NE U AITIiE, A —L
T 77— DRERIRREEER R R THD.

3. 2006FLIEDRFHNETENREREL
3.1 BMSVOE L USITODEABFHEE L

AMFFTIL20064F ~20184F FE R IZH5F HAVIZAHXTE )
EEED LD, AMO (2018a) OFLEEHNTH
BEOROENRELHEZFHH L. Fig. 21
SVOG (B{EVWHfE; #1527 m) % f&¥E L L7ZBMSVO
(BEBSTEER D~V 2 11TE by 5408 m) 35 K O8S110
(B WP I 0 K IEME KK DT, #Em519 m) D AH
REHEAERL TN, BEMEE ST, TEK
EEOFHFEMEE BAKBETRL TS, WEE
O FExEE ST BB E 1L K E IR O B BT O FE T+
50 nGalfREDHPE TIES >V TWD 00 (AR S,
2018a) , AI134ER OO HIHIN THEC 72 B BN % R
LTW5. ERERICE > TE LN -EHAREL

LT AT, Fig. 2l L % Lo E I FHIEE~TG605
DOFIXTEIIME R OIE L DI NFFICREVWT &
N5, ZOFRRE LTE2ODOFREENE 2 b,
F T 12ITILGO05 AN F- 4RI FiTH 00 58 B CAH % 5 713 E
BEMLTWD 72l BRI o K E 7B EL
DRERBECHRESR TS AEETHD. T
U KILEET 2B RE R ST CIREET
2526 mm/yr b DREKBBP I TB Y (KET,
2019) , FEKIBEELOBEH AT K O MR AR 72§ &
F11754£.0.042 uGal/mm#% #HiF Ao 5 Z & T106 pGal

IZbHiET S, ZOMAEEIZFHARG (BMSVOIZEIR D
BANESL) ICBT D EEGEEN AL

P K EL ORIRICIE < (AH 5, 2014) , G605SDIX
LOENEABIICL D2 DO THD &) ATHEMEE
RIBLTWA. 722 L, EEOFEMBEKEITFED L
IR0, ULd EEAKEBELIEH TSN /e & 0 8
TUFERMORFEIR CRE2 % 2 L2325 2 &2 m
51 TCW5 (e.g., Hinderer et al., 2007) . #Hll =7z
BEOE»OXKLEROENEORERE S 2729
IZiE, MEET NG EDRBIN R FIRIC L - THIK
BEAZEUICHET DI LRAMLETH D
Kazama et al., 2015) .

H 9 1> OFHREMEIL, Mo T FHITH N TG6E05D
BURREDRRKRENWE WO HEETH L. LWVHD L,
BT KRB A DN GO05 D E HIE A EICHY L
TV, Mt EJHEDEBRENMENFEEDSGES
WITBRRRENR RELS R BN RH 5. FEEE, 2017
HF~20184F-12 G605 T b L7 FHxt /It D T )
oM & KESEEN TWT, G60572 1 BLRIRAZE S K
TN LETFBLTWS. ZORMBEOFE LT,

(e.g.,

— 321 —



BMSVO (+2.7 + 1.3 uGal/yr)

S110 (+4.7 + 1.5 uGallyr)

200

200

Gravity [uGal]

G31
G375 G891
G892
G605 G1090 -
G680 D58
G682

150

Gravity [uGal]

0 T T
2006 2008 2010 2012 2014 2016 2018 2020
Year

T T T
2006 2008 2010 2012 2014 2016 2018 2020

Year

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 2006-2019 and those

standard deviations, respectively.
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