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Calibration of SCINTREX CG5 Gravimeter S/N130141025 (No.2) :

A connection measurement between the SappporoGS and the TsukubaFGS

Hiroaki TAKAHASHI and Teruhiro YAMAGUCHI
Institute of Seismology and Volcanology, Graduate School of Science,
Hokkaido University
(Received January 24, 2014)

Gravimetric connection between SapporoGS and TsukubaFGS via ChitoseGS and HanedaGS
with SCINTREX CG5 gravimeter S/N130141025 was carried out for instrument calibration.
Observed relative gravity between SapporoGS and TsukubaFGS was 526mGal, which was the
same as that of value determined by Geospatial Information Authority of Japan in order of 107
This measurement suggested that scale constant of this gravimeter is valid for below 500mGal
difference with correction coefficient of 1.0002.

I.IZ C & Ic

R K LBFZE B o % —FT © SCINTREX  CG5 FExE /17t S/N130141025 O BER:: % #2
AET 2 ODMEZEML TE TS, EiFf (2014) TiE, CGSHIEIC K 2ENDELE - —
FHJAMOMSENE L, HHEDRUEPSHONEZILET 5 Z L T 76 mGal DEHZET
10" ORENHEMREINTND Z LR LR, 56, XV KRXRENEEL D OMIEGS & 5Kk
FGS FDHRIE 2 EMi L 72D TE DR R 2 WMET 5.

I.g 7 A =

HEIF2014 41 H21HE 2 HD 12 HCEMmS . 21 HIZFIRGS ZER & LT, Ti%
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GS (FrFikzzm) - FTH GS CHHEZEEN) - 5 FGS TRIE 21T -7z, RHEIFESFHZ2 > <
EHANOENTRE S TRE LTz, 22 HIZPHE GS- Tk GS - fLiE GS TOEKHRIE 217> 7.
HJFHOEMITTRE GS & PIH GS HIIM 22, ToMmTEmZFHE L 2. FRE RO
Table 1 &I 7cv. JIEIZ60 R Z THIE & L&A T 10 RIREEEY R LUEBRL 2122, &
I FGS TidH 70 4y e TRIE 24T o 72, PIH GS XTI HZEHH — © VTN O JURSATES &
F/ L= VEROEFICAE L TWTAHEERN B L <HJESMRLET SD MUOBELE OE K
E\V (Table2). Fi% GS ITH TR ZHEEr E—NICH 225, L LN TSI S
% 7o P28 X 0B SRMFIT X,

FROREMETRERMORSE 3 EISOFHEE L, #H#Eid7 ) —= 7 fE, BRI IEHH
(1979) Z¥EEERI X NAO9Ib+NAO99Jb £ 7 /L & GOTIC2 (Matsumoto et al., 2000, 2001) T X
D FIE & T - T2,

Table 1. Gravity point and absolute gravity value by GSI

Latitude Longitude Altitude  Gravity value by =~ Measurement date

(deg)  (deg)  (m) GSI (mGal) by GSI Remarks
?;Eg%ﬁ;g? 430733 1413400 15 980 477.533 iifzgizﬁnzit
(C;I%SEGS? 427858 1416800 24 980 421.563 nEefﬁa‘g?zfmzlyn
Eggﬁfigg 355489 1397839 -2 979 759,545 ;z?zziiinzit
"f;;ibl;gb;‘gg)s 36,1036 1400869 21 980 418.149 2012/2/2 FG5

GSI: Geospatial Information Authority

. FHREER

% GS TOHRIEM & E LHEEIC LV RD 5TV D {ED i % Table 2 (2777, E I
WX BZENMEIE, I FGS 1T EAREIC LD b0, TRUSMIEEOEAJET —F 16
IEE O EAPEEDAE 2 SN TWD R R 2 EE L THEEE 217> TRO b b DT
B, AREIOWPE TR ESREM2 S 5 FGS D b DO TiZZe < W, [EHLHEEREHE-E T
HEZ2TW54% GS OENEPELWLO L L CEmEED D,

KL GS & 55k FGS OE /7513 526 mGal TH o 7z, ELHFERRIC X A ED 7% 0.128 mGal &
RoTRY, HAFEICHT HMIEREKIE1.00024 & 10" F—4% —Th -7z (Tabled). ZDHIE
REDOMEE, EHNOEHZET6mGa ORIFRTOMED HEDLIME (1.00020) (FHEIE D,
2014) ERUA—HF—Thd. HRKOENZETD LFLIEGS &PH GS MOESZ 718 mGal 1T
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Table 2. Gravity values with tidal and drift correction in January 2014

Gravity value Gravity value Gravity value
Gravity point Date/Time(JST) with tidal SD with tidal and relative to
correction drift correction SapporoGS
SapporoGS 2014/1/21 6:43 4743569 0.149 4743.569
(FLIRGS)
ChitoseGS
2014/1/21 8:12 4687547 0.114 4687552 -56.017
(FREGS)
HanedaGS 2014/1/21 10:58 4025742 0.810 4025.757 -717.812
CHHEGS)
TsukubaFGS 2014/1/21 16:28 4217.357 0.181 4217.392 526,177
(BLHFGS)
HanedaGS 2014/1/22 10:33 4025714 0.823 4025.814 -717.755
CHFIHEGS)
ChitoseGS
2014/1/22 13:22 4687.493 0.323 4687.603 -55.966
(FREGS)
SapporoGS
2014/1/22 15:02 4743 452 0.282 4743569
(FLIZGS) ”

Table 3. Gravity difference between benchmarks. Grayed cells indicate absolute gravity values by GSI

Model/Method TsukubaFGS HanedaGS ChitoseGS SapporoGS
odel/Metho .
(#9% FGS) CPIH GS) (F5% GS) (FLM% GS)
T F FG-5
sukubaF GS 979951.229
(8L FGS) CG-5
Net adjustment 191.683 unit: mGal
CG-5 191.606
HanedaGS 979759.545
CHE GS) Difference 0.077
Correction coefficient 1.00040
Net adjustment -470.334 -662.018
i CG-5 -470.186 -661.792
ChitoseGS 980421 563
(Fi% GS) Difference -0.149 -0.226
Correction coefficient 1.00032 1.00034
Net adjustment -526.305 -717.988 -55.970
CG-5 -526.177 -717.783 -55.991
SappotoS 980477.533
(tL1% GS) Difference -0.128 -0.205 0.021
Correction coefficient 1.00024 1.00029 0.99963

FG5: Absolute gravimeter FG5

CG5: Relative gravimeter CG5

Net adjustment: Estimated by net adjuestment using nearby absolute gravity value
GSI. Geospatial Information Authority

Correction coefficient is dimensionless
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Table 4. Linear drift rate for each round trip measurement

Benchmark Drift value Duration Dirift rate Relative gravity
(mGal) (Day) (mGal/Day) (mGal)
SapporoGS -0.116030 1.346748 -0.086155 -526.3045
ChitoseGS -0.054000 1.215509 -0.044426 -470.3345
HanedaGS -0.027941 0.983102 -0.028421 191.6835

D MRS 1.00029 T A —4—ThoTz, o GSHTOMEMRKIC OV TH VTR
H 10" A —4—Th o7 (Table3d). MERBEDOLEZ LI GS OHEIIBEMET DD,
INDHOFREFRIIA— D —IC X DENFERICHEREEZMZ 5 Z & THLIR GS L 5K FGS M D
HH7 526 mGal £T 107" A — 4 —DORETORENAETHL L ERL TN,
SRNIMZEREZ AW 2 BRICO I 2 k52 fTo7c 2 bbby, BEAEEXBEDORY 7k
L— kOB DWW THE 24T - 72. Table 4 IZ ENENDEE E D> S DIEE T 0o T2,
MBIV O K ) 7 b L—b, EAZE, BMEHZESZYVORY 7 b L—bZ2RT. fLIEGS
AL LIEHAICHS, TR GSEMRTIEZONYS, FHGSEATIINIHD1 &72oTW
5. BHFHERD OFHEEICLD tare EFFINBHEO L ORRLND Z EDRHBALTWVA N,
FLIR GS TOEK LEBORIEMDZE1EL 0.1 mGal TH Y ZOREMHIIENEEZBND. YT
FL— b OHEITENEICKRERFELRIZTI EPLRROMMPBLETH S, £z, KU
b U— MIAERUKES T RO O E /T BT EEIEMEZRTEDEE 785 2 LRZ WA, 4
DRV ZRL—hIATHo., AD KRV 7 b L— MIALEHE LR AT FEHEAERTE © CG5 S/
N090640552 Th A HALD Z L R3bhr> TS ([, FAE). @miEiEs (2014) k5L, 1HT
FEREZToTBEDORY 7 b L —MNIEE 25> TRY ZOHICONWTHLRFAPMLETH S,
LI GS THT - 72 70 43 R O 3G E O I 1 15 O A 24T - T A& R % Fig. LR+, KL &
bICEANEOHEMARL LA TND
3, T OE S TRERMBH AR E <

BRI AMEDIT L2 2d o T L — K TsukubaFGS

&Y K O IR 7 TR T i o~

+. ZoEmEE, ZoEHFERN :Ziig ,,,w"’w

T OBRERE TS RHATNS 2 § s ff

L e (B, 2014), S ot/

FGSO v —h )L lEREIZL S 4217.325 /

TR IRV, A1, ZOEKNEE 4217-32;)5:00:00 152848 155736 162624 165512
M2 5 5 ic U IE R 22t 2 Time on 21 January 2014
ZEBMETHD.

Fig. 1. Gravity value of continuous measurement by CG5 with
tidal correction.



SCINTREX CG5 HA 8 JJ51 S/N130141025 OMGE (Z0> 2) : LIE—5E )5 & PUAHER J) A L ORSGHIE 29

V. ¥ & &

SCINTREX CG-5 fHxtE /17 S/N130141025 OB ER:E 2 M55 7o, FLIR GS & HI% FGS
OFEGTEZEM L 72, EHSNIZE ST 526 mGal TH Y, [FE-HFE B O HExE il E I
DWICESIFE L DEVE 0128 mGal Th o7z, MIEREIL 1.00020 THY, A—H—ICX2ES
FHEHE V2 5A T b 526 mGal OEHZEITH L T 10-4 OFEERFER SN TNWD Z & 238 5 5
otz 5%, BEHHEEOLVIEWL VY TOREDTZD 1000 mGal FEED L Y K& RE)
ZETORBBINZFER TS & L bic, EHAICKRIERIE % £ UM IERE ORI 2L 2B 5
ZEMEELV.

HIEE2 B CTOFETH o2, &FM7R KY 7 hL— NBRAICRoiEd, TOEED
BEEEZD L IMERERRDLZEPHLNIC T, £z, [F—HS TOBEGHEORERE? S
i, U7 ML= FRIERICET D8RR 6. R 7 Fr— NOIERERIED B0
FEZA O UHEFEEZRA T2 2 EPRETH .

Bii¢ HREENSABIOC—HE R TOMEICH - T, [E Bl s i R 5 M
BRIK, MR, B LR SARERAMmENt v 7 —&, JtipEzskist, A
REHRCNLVT v IHERSHICEEZ I > THEEXE L., L TUERHOBELZRLET.
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