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SEI:I

Relative gravity measurements with CG-5 gravimeter were performed in the Kussharo Caldera

area in 2022 and 2023. The measurement time at a gravity point was set to 90 min to decrease
the effects from gravimeter transportation. It was found that the perturbation after 60 min to be
less than 5 uGal and good for measurement. Data with tidal, drift and scale factor corrections
represented stable gravity values less than 10 uGal changes at TOPT, KUTC, TNBT. The gravity
increases of 80 u Gal at S049 was not explained by volcanic inflation modeling and might be due

to artificial reasons.
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I.IZ C & I

JEHEE RS FJEEIFT T, 2018 40 B 2022 4F £ TEMAEE A FHC X 2 EFHEMTh i
TWiz (BFniE2», 2019). ERHRIE T — % OfHTIC X v, BFREERIFTOEITK 4 F0M
5 uGal LIEFICLRELTNDEZ LRGP TS GLiiEs, 2023). BImEEFOHE
BT LD, BB 2 L U EARIEIC LY, BRI VT T ko &)
AL ZH ST TE DAL D 5.

JBREHNT FTHRREICH DT N X TV AT T T, 1993 40> 5 1995 4N TR
DOHFEEF & T < TR R S 72, Fujiwara et al (2017) TiX, Y IWVIROEIERZHEE S
5Z2ET, TOEHEMHALIZ, 7T RYXT Y AT T T, 2021 FERKLLRIEZIEE O Ha AR 5)
BREHSWTWD (KT, 2023). ZOBRBRZICHEI EHEILEE=4—F 57D, HFH
BLUFT 2 58 & T2 EDREZ FEM L 2O TEORRERET 5.

0. AIEET—% @i

FARIEAPIE T, 202346 H 19 H~22 H & 9 H 12~14 BIZ{T - 7z, JIE X 2022 46 A 29

A~7H1RIZbTbTnEA (Fig. 1, Tablel), HIERME L TEREL Tz 30 43 Tl
HFHERIC L 27— FBELA KRS VIREBTOREM L 220, BEPKRENWI EAFRBRIA TN
% (RZigDy, 2022). 22T, 2023 EOWE T, ETOBEBZOMEHMZETL, B
EWIC L DT - EELOFEEZTEL 725 2 T, HMEHEERFT S, ETOBE (20~50
53) D& LITiE 25y X 45 [A]= 90 SRR, FREL TORSOBEIOH L1TiT 24 X 15 5= 30
SHEREERSL, ThEhx 1RoOJAEE Lk, FIA L 285 E ST SCINTREX CG-5
(#120340890) TH 5. 1ty bOPET —Z IIEHOREE 120 B (243) {To7FHE L TR
grshd LomEL .

Table 1. Location of gravity observation point.

Observation Point  Longitude [deg. E] Latitude [deg. N] Height [m]

TESI 144.39920 43.48550 201
TNBT 144.38621 43.63572 172
KUTC 144.33835 43.54051 195
TNIT 144.5035 43.49719 166

S049 144.44368 43.61814 173

0005 144.44897 43.50791 141

TOPT 144.32105 43.55847 130
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Fig.1. Distribution of gravity observation points.

HWET—ZICEENTNDLIEED S G, W OEEIT GOTIC2 (Matsumoto et al., 2001;
Takanezawa et al., 2001) THEIEL 7z, 2t NV 7 M, SIEIF S ORMICEF 2 RET
A (INBT) s rJE&IFT (TESD THELZBoT—2 &, fhoRES TIZ A F olF—#1H
ATOFBRET — 2 oAb Ai 2V THIEL 2. 723, TNBT & TITbii Tz
EHIEERE 202345~6A) OWIWHIERRT —ZICONWT, BEAEORMZERZFES
% & Fig. 2 B oh, Z{bZITK 0.6 mGal/day THIRA—ETH D Z LB o Tz,

0.8

e
9
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Fig.2. Daily drift rate [mGal/day] during long-term static placement in TNBT. The tidal component data has
been corrected by GOTIC2.
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FAXTE SR CG-5 1%, %MD LIZERIKE TIES NI AR DTN L T, SEOALE L2 —E
T DN EN D ETEEICENEE OB EZNT D 2 E TEAERIELND. EHEIE, /3%
DOARFELALRC, FHEAHVE (Onizawa et al, 2019) WX VWAL 52 EBTREND. ZDd,
FARIE R &M IR 2 W IATIE 24T\, A7 — VT 7 7 84— (Sp) ODREEITH Z &
WEELVW., RAT—NT 7 7 Z— 3R ENECT HHGENEDLE THEALNS.

ARFFETIE, @BFEITHTEDREIMTOIL TV D S TOMMENNEN S A r—L7 7
78—k D, BEMLRAERBRIE, 2022449 HoE LR —8 LIL5 &8 (47
1E752, 2022), 2023 4F 6 H o - iMC—& LIURMEIFERT (5VEI1E2°, 2023), K ON2023 49
H o5 RS8R —E L P KSR HAEE )5 O 144.848 B, dbf 43.037 B, 55 2.73 m)
T 5. 202349 H OFIEHPET — 21Tk L TIE, B KFEMBEHIEHTN IR L T
72Nz 2018 45 5 A @ KSR A 0¥t BE/MIE T — 4 (47, ) &, 201949 H 0% EE
RIFr ORI EIAE T — % (57IE0,2020) ZEH L. SBRITHEONTA T —NVT 77 % —
DE L, ZORER L 726t B /18 % Table 2 1TR$. A7 —L7 7 27 Z—IXBIEICLY 104 D
F = —=TEAL TWD ZEBnhoTz. BFEEN VT T IR ORIE i b R 0358 5 7o
2023 4F 9 A D1 0.999635 AW TE I EEZMHIEL /2.

Table 2. Scale factor of CG-5 (#120340890) obtained in this study.

2022/09 2023/06 2023/09
Absolute Gravity Difference [mGal] 294.672 206.866 115.782
Scale Factor 0.999899 1.000424 0.999635

m. AEHR

WY, RUZ N, RF—nL7 5774 —OFIEERITocd & OFBIE TORERED 90 73D
HOZELORFIL Fig. 3. D@V Th 2. WEHRERZOEMIL, SBICIERELZZL T
W5 DIZR LT, JIERLD 5K 60 HLAEOREMITMRLEL TRV, HEEREILS 1Gal
PRIZIE > TWe, Fiz, BRI K > THEZBL THH ORIEEOHBE PR R L3, Z
NITEOHPOF TROESFEOENFOLRE (HE) OBEVWHRKERTHLARELAH S (Bl 21T,
EARIEA, 2018). TNBT OEBHET —F OHEL R 7 hE2HWTHIET S &, Ekin
DORNE %247 - T BAS TIXE D ZEITH 1 Gal~20 pGal BEITINE - 72,

T — Z M IE DR RS SN = & BLM S O TESI T4 2 EF12£ % Table 3. 1Z/”$. TNBT g4}
KA S (KUTC), 3 F R &3 BAHSHHE » % —§ (TOPT) TiE 10 uGal A FDZELTH -
723, B ERBIETESN R (TESI-E), S8 (INIT), 7 M3 X 7 U #RIE (S049) Tl
14 T8 10 1 Gal O K Z Z2EAZEBRIH S 7.
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Fig. 3. The gravity change at each station after correction for tides, drift, and scale factor. The horizontal axis
shows the elapsed time (minutes) since the start of the measurement.



6 Jue KM - AR R - RS TR

Table 3. Gravity difference of each observation point obtained in this study. The gravity value
at the Teshikaga Observatory (TESI) is used as a reference.

Gravity Difference Gravity Difference Gravity Difference
Observation Point from TESI in 2022-6  from TESI in 2023-6  from TESI in 2023-9
[mGal] [mGal] [mGal]
TESI 0.00 0.00 0.00
TESI-E 0.01 0.05 -
TNBT -20.42 -20.42 -
TNBT-E -20.37 -20.36 -
KUTC 8.52 8.53 -
TNIT 12.68 12.63 12.64
S049 -6.37 -6.32 -6.29
0005 14.61 14.62 -
TOPT 14.08 14.08 -

1AERNC 40 1 Gal D EHEIMMN R 547z TESI-E 1%, TESLIZHEHEL T\ 5 7cd, AAR7ZRER
DEZBHIDH, INIT TIX 14 T50 pGal ® E 94, 202346 A & 20234F9 A T
10 pGal DEEMTH o7z, T OBIIAIE 2021 LD T MY X 7 1 ORZRBROEE F.0H0 5
F15km BN TR Y . BRICHEI K PEFNI lem BETH D Z L CREIEDY, 2023), Kil
EHUANADNANRBERIC L 2ENEEEZ BND., ZOBRS OB TR TE
T Tz,

TP XTY AT FITHET D S049 TiE 1 T80 uGal BOEAEMA RSN TN D,
BRI 2, Z OWE SRS 2 E TP BT SO49GNSS & CHLUN & fu7c it &1 2.3 cm 2
THY (Fig. 49, ZIHhOHEMEINDE 7Y —=T7HROKESETHT uGal OEIBD L7205,
—77, 2021 LI R BN D IWERSNR < V~DI VRO EATZLRETDH L, BA~Y I <IC
X2ENEMPHRES NS, 22T, SREBINS B ENE 2T 270, 1993~1995
FOWRIRA XV MRRICHEE SN VRS e G TEHAEINE ZFHET 2. R OMESCERIT
Fujiwara et al. (2017) OHEEFEREZMHEH L 7= (Fig. 5). #E 0 #2670 kgm® ()R - AR, 2020)
DR RBMEARNICEI O Lz ovic, BIDE (Z5R) &7z T 9E OBE o' 73 2300 kg/m®
DI BREEINDETNEE 2D, BOWENEL 7 ) —= T HRIC X DB DR EZRA
R (1994) ZHWEALTFDO XS Tk Tz,

Ag(x, v) = GAd[pT,(E, )+ (0'—0) C,(& ) ||| —BAA(x, ¥) (1)
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ZZT, x &y FEAEO BIOES ORE S G, i\ 2) B, GIXHHESIIEL6.674
X 10" kg/m?® - % Ad FBIOE [m], BiE7 U —= 74k (3.086 uGal/cm), Ah iFH1IF DML
# (23cm) 5z 5. 7% II1E Chinnery @ double vertical (Chinnery, 1961) T, {EEDOBE% f

\ZoNC,
JE DI = fx, v)—fx, y=W)—f(x—L, v)+f(x—L, y— W) (2)
TEHINS., 22T, WIIEBOEolg (m], LIIFEOEHOE X m] 27559, X (1) 7o T,

e, pHEIFENEN, BAEN, BEEQ —0) OVEICLZZRFTEHEOHRERERL THY,
LIF DR

_ L Rtx+ty\ y X (3)
I, = 2tan < d > d{R(R+xY+R(R+y)}
g:zmm(ﬁiﬁl> (@)
» d
R = T )

TROLND, ZZT, dIFFNHMOBESE [m] ZEHKL TW5,

AEORE, O AMCEA2ENEMETN 1 nGal THY, Ko7V —= 78R L EE
T5HL, S049 TRIAENDIENZENEITAg(X, v)=4 pGaBRETH DL Z LD -tz Zhik
AWFFEDESRE TEHELNTND 80 nGal DN L IEE$ 5 L@/, LEeR->T, 7

12.0

10.0

Height [cm]

2019-1 2020-1 2021-1 2022-1 2023-1
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Fig. 4. The vertical crustal deformation observed at Atosanupuri (S049) GEONET GNSS station by F5 solution.
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Fig.5. Location and shape of the assuming sill used estimated the gravity change at the Atosanupuri (S049).
Each parameter was quoted from Fujiwara et al (2017).

M XY TR S e BN Z K LPED A R s THIAT 5 2 L3EEL <, JEXKILPEDER

T A REEMED . Photo 1 DX D ICEHADRERA » k=7 ) — MO ERETH S, KIS,
COMTFITRIKRE v 7 i3> e, KB ED Z LI K> TEANZIPAL D AIEERH 5.
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Photo. 1. Scene of the gravity measurement at the Atosanupuri (S049) station.
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2022 2> & 2023 FAT AT THERT ESJIE ZJEARE B V7 7 EHE T 3 EMR L 2. EE
ZHE L 90 2 OBIE 21T - TR, HIERME S 60 LA BB 5 & EAFHERE O T — F B
ELOEN/NE Tpo THIEPLZEL, BERES 1 Gal MNORIEIMT A2 Z EBnh ol
7 MY X T VIEBICH D S049 L REHIFTESS TESI-E, {=2 TNIT T8 10 pGal O K& 72
BAHZRRONN, b2 KUEORRTHATL20EEETH Y, IEKILMEDORIE ST
BEOr—INREBII5bDLEZBND.

AWFIETIE, JEREE VT T JEOHUE T KILMEDIRA L B s X 5 ek & RE /BRI
Shighotz, LL, 7R XY KN TREEGERSABRIS A TWS Z b, B
T—HOERIIEETH Y, R THEONTLENMEDHE, BIEERESH% O ETIEHRS
o Z LRI ND.

BFHR EHWEME geojson 74— v hOBEFfHERE L TRELL.

BB ENHNWEZTOICHY, dLHEERFRFBEORMBIILE, [1ERE L IRAFZERT DA
ZoelR, ACHRE ARSI 7EHRE O MK EE I, MR R RIS W2 E £ Lk, Rt EHIE

DFER 2 FIURERBIIEFT O S P — R DR L TWe R E E L, EL##E B GEONET
BRKEOFSfEFRALE L. E, MEXOMERICE, HEFREM#EK (https://maps.gsi.go.jp/,
202442 A 18 HEH'E) ZEALEL .
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