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Comparison of gravity measurement values between two relative

gravimeter models in Tokachi-dake volcano
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Simultaneous relative gravity measurements using three SCINTREX CGS and one LaCoste &
Romberg G gravimeters were carried out in active Tokachi-dake volcano. No tares were identified
in all measurement series. Differences in measured relative gravity values between the CG5#0033
and G#791 were less than 0.023 mGal for each observation point. Maximum difference between
CG5#0552 and G#791, however, reached to 0.196 mGal. Discrepancy between CG5#0552 and
CG5#0033 was also recognized. Above differences seemed to correlate with relative gravity and
altitude from reference to stations. These results suggested possible larger difference between
individuals but lesser between gravimeter models. Investigation of possible error factors, e.g. spring
constants, recovery characteristics of gravimeter tilting, and air proofing of chamber are required.
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I.IZ C & I

KILTEBNANEFE 726K 1R T, 2010 42LARE, #3A  SCINTREX 44 CG5 #Hxt & /75
(LM%, CGh) ZHWIZKEEEAMOKME VIR LB TOI TS, KILTEENCHE S EHZE Y 7
FHAOKESEL, FHMENFOUERERFEECLZEND D, Z 0w, JIEMEOREEIED
HETHY, HEETOMEPNRNTH S, BB EIC K DEES, BEMMIZITS £ T
B R 2R 5, JbRE K KB S SR B R K LR ZE 8l v 2 — T, CG5 I
INZ T, 1960 H2 HFIH 4TV 5 LaCoste&Romberg #1:84 G BUARE A5 (GHY) HATHRFL T
W%, 2017 46 H 28 BRI TN HIEHE CORBEIJAEICISNT, RIUHESATGELE CGh D
RIEHAIE 217V, MO EEMEOE 21T >0 T, TOMEEHLETS.

I.g 7 8 =

FEXIESIFE CGh & GAlY, WHENATWLEeERAT Y V7 LN LR 5 AT LD, EHE
Z X 2 e CHMENEZIET 2R CHEEEZE L T\5, CGh TiE, WSz —REE T
T4 — Ry 7 &b, SEOE 2 EMEICRTEICEINT 2 EEEZEAEICERL TV Z LT
FUARATVANCEFRTD, 6H Y TV T OETFT—E 6 1L 1Y v T ORIEMEE
LTHABRE LN, ZhEEEOREMEET S, BIEHE P OMBRER 2 SITHSESNT,
IR ECEERE AR D. T UINFRINIAEZ G2 S T2, BIEHIC L DBEEMBOF A
B REEITAEL 2,

GRITIE, BAZMICIVMELIZZA T VI DRESE, XA YL E2HE> TEHTODEND
AEE CTRLUCEPHERENEE 25, BEARDIEL, ATV U TRECELZRT 7 7 2T Mt
FHERDS, B2 BERICER S REOME 725, BEBICITEROE S 5 728, HEEOFHAm Y 1%
7 v AT IR BERR O R CHBATICRZRECAT O KO EBEPLETH L. EOFHAIY X, # 4
YVICHE SN BEY Z V205, &/NBEREOMEICOWTIZASE TOHRALIY L7225,
B ESFEND 0D, EEREE2 <, BIET OBSRERFEE L IThiLe .,

SR, HBEICHER S U EMEICRWT, bk, dLEESLR S I SES R E ST (MR,
R[RETTREMER (KEW) BNMEAL TWD 3HEDCGS (dbk #1025, HUERF #0552, KE:Hf
#0033) &, G (G#791) TIUATL THMEABIR 21T > 72, GROREIT T X THESERKL,
[ UHe A B0 EETRIE 21T o 7o, FHIEROHHT % Fig. 1ITnd. HIEAM TS TBEL,
TEWERICIE, EAFHCR AR EREZE X NE O 7y v a v EBWEEATTIGER S —AZ L
<LK V2T,

CGH 1T DWTIE, EMRBICIIE S HE T 7 HREREENFZERE L O bICIE 2 To 7. JIER
1y F60REZIZORZ 2y NULEFTY, TOFHEEZRAEMSE Lz, Gz TIEL,
et &2 O TRESE 25 TR 0 u A ZRTRO XA Y OUEDFARY #1To 7.



B T O 2 BERROHI T IEHT K 2 MIEMED Heik 29

43°27'
12d0
L6002
o0
4326 1 / ( o7
, Jooos/ [
4000 / ) ~ 1209 ‘ ;@Q . /
= %
G
* Gote’
142°38' 142°39' 142°40'
———————
0 0.5

Fig. 1. Gravity stations on Tokachi-dake volcano. G002 is the reference station.

MIEX 7 UV — 7 IEME (0.3086 mGal/m) , [E & HIEREW O EICERE HEE 7w 75 o (h,
1979) =ERAL, T, FUZ MHEZBLZ. 7R, K[JEMEZXIT> T,

. HREER

AR D ARNE SR IT B BENE % Table. 1 3 X O Fig. 2 1T/, CG5 1T X B llE TD G002 &
G016 D E 75 13 HUE Bk #0552 23 -185.338 mGal, K40 #% #0033 73 -185.165 mGal, G %4 #791 A
-185.142mGal Th -7z, 728, LKBITRERBD 20O THEMITITEZD R, FBRETO
FAHEIEIL, Fig 2 1R T X5 IR TOENFTRER CHEMZRL TRY, SREIOHETIE
FTT DX RBRENLT T —ITREL TWARNWZ ERH05,

FESFFEOBEZE % Fig. 31T, KL #0033 & G B #0791 Oz T, HIEMOZEIT
AR TO0.023mGal & 72> TWa., —F, HEMEE #0552 & G A #0791, HUE AT #0552 & K%
P4 #0033 O Ll T, JIEE D 22 13 KA S EAAE E 4172 G016 f2 TE 4241 0.173 mGal,
0.196 mGal IZEL TW5. 1F2DOHETD, 01mGa B2 5N AON, BEEZEICHHIL TRE L
o TWHE9ICb a2 (Fig3d). MAOEEZELFHEIAEIMEIL, —MIc7 ) —=TAflZ/ L T
FEOMHT oD, £z, FEITITIER CRFEIT> TR Y, KUEORHZKIC X 581 b v
EZbN5.

HERIFRE #0552 & G AL #0791 OER TR 5D X 9 72, BRI OWIE 2 & A E /1728 1T P
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Table 1. Relative gravity values and difference among gravimeters.

Station Measured gravity value Average gravity value Difference between gravimeters
#0552 #0033 G791 #0552 #0033 G791 #0552-#0033  #0552-G791  #0033-G791

G002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

G007 -76.992 -76.906 -76.910 -76.979 -76.910 -76.918 -0.068 -0.061 0.007

G008  -98.438 -98.313 -98.440 -98.319 -0.121

G010 -132.756  -132.570  -132.574 -132.743 -132.582 -132.580 -0.161 -0.162 -0.001

G012 -152.522  -152.322  -152.322 -152.493 -152.333 -152.322 -0.161 -0.172 -0.011

G013 -168.805  -168.597 -168.781 -168.608 -0.172

G014 -166.064  -165.868 -166.063 -165.886 -0.177

G016 -185.347  -185.159  -185.139 -185.338 -185.165 -185.142 -0.173 -0.196 -0.023

G014 -166.078  -165.892
G013 -168.773  -168.608
G012  -152482  -152.332  -152.315
G010 -132.747  -132581  -132.580
G008 -98.459 -98.313
G007 -76.982 -76.903 -76.919
G002 -0.017 0.012 0.007
#0552: CG5 Geological Survey of Hokkaido unit: mGal

#0033: CGb5 Meteorological Research Institute
G#791: LaCoste&Romberg Hokkaido University

(a) Relative gravity values of #0552.
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(b) Relative gravity values of #0033.
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(c) Relative gravity values of G791.
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Fig. 2. Measured relative gravity values of each gravimeter. #0552: CG5 Geological Survey of Hokkaido, #0033:
CG5 Meteorological Research Institute, G791: LaCoste&Romberg Hokkaido University.
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(a) Difference between measured gravity values.
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(c¢) Temperature in chamber of #0552.
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(d) Altitude difference from G002.
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Fig. 3. (a) Difference in measured gravity values among gravimeters. #0552: CG5 Geological Survey of Hokkaido,
#0033: CG5 Meteorological Research Institute, G791: LaCoste&Romberg Hokkaido University. (b) easured
relative gravity values by GSH CG5#0552. (c) Temperatures in constant-temperature chamber of CG5 #0552.
(d) Relative altitude of stations refereed to the G002 station.

HEMPRENDERDO—>2L LT, 1ZRE (EHFHRE) SBRL TOD MDD 5. RIAF D
FXTEEE, Bk 7Y v 7 OMfEEICERGRERC S ZIcXVERShD. RIEE:
(2017) V&, CG5 FHIE L v I U TRED R 2 D TREME 2R L 7. CGh DI ffEuTE )%
119 mGal DIREIEMR TH 2 LN TWDH A (EAMEKRNSHE, 2010), 4EO X 5 72 200 mGal O
EHAEICHEAT 2B OREPLETH D, £z, TREEITRELT LI LPMbNT
BY, CG5 GHLE bR DR S i TIERRE DO EH R ME 21T > THIIEZAT S 2 & 28
ZELV (P)INED», 1977, BANEA, 2005, #5)111E25>, 2006, fHAIEA>, 2008, Ukawa et al,
2010, &&IEA>, 2014).

HEEZDOFKE LT, ERBEOIRE R 7 FOZELEZLND. EAIE (2018) 1F, K&
R CGS I ALHICEELZ 5 2 T ORIEMO RV 7 b 2fat L, =EAFHCBEMEL Lo %
EZDe~AFT AT v T LIRICEET /M2 RS 2L Z2HO T L. KLI1EH
(2017) b, EAFHIBERBEA 0D &, AEEKTEE SN L RERRZH< X5 kit L
2B LRl GEUZHOWTIL, WG (A977) A&7 > TWD 75, IREZ 52 561
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0.01 mGal AN OBEELDFEA T D IRt 2R L TW 21372y, BEMAENECLEMICHEL 5225
TLERALRIZLTWD, ZHbLORHEL, ERZLICERD Z LR PIREND Z b, EREIR
i 24T 9 7o I, ABFFE TR L E A 2[R UM T TR T2 2 EPBETH 5.

X E IR DT Y —IZREMED & L BRI STV D, [EHEREIR Y 27 AMTREE D
RBETD L, HARBOFED, BROBEEITH TELRMIC L DEEZRLR EPEL, FRED
A OBMEZERTEAE L TREMIC R T Lo bz bic b7, MEDHE #0552 OWNENRE T — 4% %
Fig. 3(c) IR T 2, &SP EADICONTHRK 0.2 EOWRE EFBEHI L TND., —RIIC,
FRPRE L 2D EREIIMERT 5. —F, G002 12k~ G016 DAVTIRI 4 K- 7z, THIRAE O
REBIZOWTS, HEPLETHDL LEZLND.

U ED XS, CG5 & GRIDRIEMMEITIL, BREDENC X2 RMHIRENTRNE SR,
—77, ERROIETIE, 0.196 mGal 12 SERPHRIE SN e, HBETOKIEEICER TS
EHSORMZEIZ 015 mGal FRETH Y (FIRFIZA>, 2017), 0.2 mGal #2 O RIE D2 1THER D
fRRICKE e 52 5. 4%, RUSRMET TEIFOREZITY, 8K L DIREREOENZ
AL T DI EPUETHD.
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