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Absolute gravity measurements in caldera area of eastern Hokkaido

Kazunari NAwA, Ayumu MivAKAwWA, Tadashi YAmASAKI and Kazuma MOCHIZUKI
Geological Survey of Japan, AIST
Hiroaki TAKAHASHI, Mako OHZONO and Kazumi OKADA
Institute of Seismology and Volcanology, Hokkaido University

Daisuke OKA and Noritoshi OKAZAKI
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(Received January 26, 2018)

For the purpose of the establishment of the gravity base station, we carried out absolute
gravity measurements in the vicinity of Akan and Kussharo caldera area, eastern Hokkaido, Japan.
The measurements were conducted in a period between September 7 and 8 at Akan gravity station
and between September 9 and 11 at Teshikaga gravity station, by using a FG5 #217. The gravity
values determined for the Akan station and the Teshikaga station at the floor level are 980444640
uGal, 980518903 nGal, respectively.
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EAHHIHMTOEESMGOZORHMENERZ D DICEN Y —VThD. ENHEE g%
FET DD LN TND T a X NEHFRV U MLy 7 ZEAF, &ERE»OEFEH
O3 ERE CRESEG B A R RE B E E AL, TOREORE) LA E SR L IEENS.
ZOHARESF 2> TEAZ B EEREICET 2o, EAEER (H) ORE,
BNFHORT—NT7 7 7 2 —OBIESR R ) 7 MEEOIIRPEETH D, <A 7 v HVKEE ZER
IND L5 RHBIEBIRIC BT 5% —_A TiE, T TIKRERFEALTHWLIENFEZEHTSZ &R
AifEL Db 00, BUHHKEEZ EIT5 9 2 TEEEORENEZICRD., DI, KETII,
Mot B FHC X2 WE R 2 EHEL L THY MM ENREZIT, Wb d A 7Y v FEIJHE
BT TN5,

JEMEE KT & ARE LR SIS T i, M EE VIR LB S W D ERM O VT T -
KINEE #E =4 —F 2 BT, 2012 4E0 HHIE - B BB 2k L T\ 5. 4, 2016 4F
D2 OBRAME L TR E BN O 7o D DE I FEIES 2 YT 4 — )V NI T 5 2 &, BIUGHHEF O
RS E D FHEGBROR—2 7 4 VERET S Z L2 HME LT, PIZEWRE L 518 TR O
FG5 MRt BEAFHC L 2 EAWELEM L 72, TOMEDOFHM L, HBONTBRICOVWTHET 2.

I #MEHAEIZDONT

PERB AT Hh P8 JRERBE AT JE ¥R P IT A DA E 5 (FGS #217) ZfH M L CRysEillme & 2+ JE
2EHTCHESEANEZER L 2 (Fig. 1. ERVHEREREMZEH L T, FKIRE-> Emic
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Fig. 1. Location of new absolute gravity stations (red squares) on the shaded relief map in the vicinity of the
Lake Kussharo (LK) and the Lake Mashu (LM).
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B D ERIIDDHT 43 Wi (RBEA S O 7 = U —#7 21 B, E/MITNT 1) 220 T, 1R
EREBITEINRRRE A7 — 2 v (Litk, WZEESN) ~TFGh ZiEfk L 7. 9 H 7 AEIFEH%
T <IZFGS ZALAILT, FH 8 HA T E TH 24 BERNAIE 21T - 7=, ZEE S TORIEKR T4,
ZDOHD 5 BT FGh ZALEE RF BB (LM%, HFEENR) ~BEL BFEER
T, 99O OHEEEZFEHL, 9A 11 HOFITHUN L 2. EB L AR & Rk IcHERE
HEICFGS i, 7=V —%ZFM (11 B HE/NEIE, 12 HFRRIEE) LT, BAICERr
97 HIEFTE THERL 2.

Photo. 1 ICZNZENOEE TOBRRREZR L. ZNENOESHOABICONT, FEE
FEEEMEITALHEE R2RIC X D GPS JIERSE R, B EITHEBEH A S HFE L 7l & U e, FI%EE S A
(Photo. 1(a)) DAL FEAR IR 144.09114 B, dbfi 4343322 &, & 427Tm Th D, BFHEEIA
(Photo. 1(b)) A7 {& FEAS IR 144.3992 [, Jbfk 43.4855 FE, @ 20lm TH D, W HLOBHT
THEEDO 7 ) — MEHE LI FG5 #ixt E G2 RE L iz, M EEOHFICKLERES
REAERIC OV T, ERFEIERkDY v b Ly 7 2EHE (CG5) VT, HuxchilEBtER I
FG5 R &M OE FTHIEL 2.

FG5 #EIEIFHIN BV T DIIREG 2 R L L CTENMELZEE L TWD 23, Z O BN
TEWEFCHERFORREIC I > TA—I—ICLAKRIEEETNUREL D ZEB3H 5. SEIOHAEIZ
RHEBEOEMLICRET D2 L bdbo T, FEMRIFTEAL LERBIKIERERE % HV T FG5 #217
WDV BV T ARIEZRO I0MHz (5O EERE E N ENOE /S TE=#—1L7. Tablel
8 S RIS BV T HENE L 72 B EGE OfE R 2 ord. FTFEE ) L TIX FT-001A # A7z GPS
T a1 B TEENE TR O GPS R L B Y Y ARIES (FT-Rb) % M
BELLBEEED v 2 — I X2 ARBIIE 2T o7, WTILOENRICBWTHERHIO A —
71— CK[E Micro-g LaCoste #1) WIEME E OZEN+H/NE o7 (ImHz LN T—EHL TWiz)

(b)

Photo 1. Absolute gravity measurement using FG5 gravimeter at the Akan station (a) and the Teshikaga station
(b). In the Teshikaga station (b) photo, two Scintrex CG5 gravimeters are placed in front of the FG5.
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Table 1. Observed frequencies of Rubidium oscillator (10 MHz) built in FG5 #217

Lacation Time (UTC) Frequency (Hz) Method

Akan 9/7 06:00 - 9/8 06:00 9999999.98232 *GPS common view based on UTC
(24 hours) + 0.00006 Hz (NMIJ)

Teshikaga ?ggte%%fel: 600 9999999.98206 Hz | Frequency counter based on FT-Rb

Teshikaga ?ggte(’)grfi 60s) 9999999.98280 Hz Frequency counter based on FT-Rb

*Please refer to Mochizuki et al., in press

728, ARMETIIA —H—BIEM (999999998214 Hz) 1CHi— L CHeklEAEAEH L. B
BT, VEDY ARIREROEEEIC IlmHz DA 7 v 33D - 723551359 0.2 1 Gal @ BT o
BHEEZELD.

m # &

Fig.21C, ZNENOEEDO Rny 7l (L5 SHEO 1y b5 HIZ 10 #3164 [E#E: Y
BT HBE FEOM) ORRIZTR L. THLEYISERLRIEINEEMERHD R e v TED
FHICIX FGh et EAFHI BT 2810ty 7 N =7 Th D g8 M L7z, A iR
I A= —BOEME, fLEEE S B EARIIEIME 2, £R NS WREH OMES)
/XZ A 4 (IERS Bulletin-A, 7 September 2017) ZHWTHFHELZFEREZ Ty FL T3,

Ney MEORRINZ LD &, B FIRE RIS TREE SRR ) A XL~V D@ AT
HY, FFICAT ) A ZXBENEFIXZOFEBPEE TH D, WEES SO LERNFH & Mo
REIHF IR E AL D 253, AT H 7 B 17 B 26 BT HAE L 7o /N PR 7 0 Hu

() (b)
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Fig. 2. Time series of absolute gravity measurements (drop values). (a) and (b) show Akan station and Teshikaga
station, respectively. Black color symbols indicate outliers and earthquakes, which are removed on estimating
final values.
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Table 2. Result of absolute gravity measurements with FG5 #217

Location Akan station Teshikaga station
Latitude 43.43322 N deg. 43.4855 N deg.
Longitude 144.09114 E deg. 144.3992 E deg.
Elevation 427 m 201 m

Observation Period

2017/9/7 - 9/8

2017/9/9 - 9/10

Gravity value at 1.3 m height

980444271.91 nGal

980518573.69 1 Gal

Number of total effective drops

5081

7829

S.D. of a single drop

16.33 1 Gal

5.76 uGal

15

Vertical gradient of gravity -2.83 nGal/cm

980444639.81 1 Gal

-2.53 uGal/cm
980518902.59 n Gal

Gravity value at the floor

M6.1 DEETH S, iz, MEEFTORER TEMNCIE, 9H 8 A 4K 49 HEHICKEA L2
AXLaDHBEMS2 DFETIN TS, M8 7 T ADEKRMBETH -, ML OB TE
EH R TORNEBICBEERELAVUIEL TWRY, BFREENAOKTRICKERELNRH 505, 9 A
10 A 8 R 44 SpEHICH A L T2 OHIE M5.7 DB L ZE 2 b5,

FERE L TE LNt E /B L BT 2% £ & O T Table 2 1T T, HMAMZZEAEEE T
TOBRIC, BIEEZEA TREME L THEBINCHEIL 72 R e vy FEITRY BRE, EFLo 3 >OMED
HENDD Kuy TES FH TR RV, Fig 3ICENEZROIBICHERALZ Ky FED
t A N7 A%ERT. Table 2 \CITHRMKANCHE BT EHE L EERZE N2, ey THRE2HH
L7c, #RL L TENENOMIESMEIL, FIFEET) AT, 980444640 1 Gal, % FEE /R T
980518903 1 Gal L EE -7z,

(a) (b)
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Fig. 3. Histogram of drop values for final estimation. (a) and (b) show results of Akan station and Teshikaga
station, respectively.
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