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GPS Measurement at Summit Peaks of the Taisetsu Mountains,
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Hokkaido University
(Received January 5, 2000 )

To investigate the precise crustal deformation in the Taisetsu mountains, Central
Hokkaido, Japan, we have conducted GPS survey in 1998 and 1999. The coordinates at
summit peaks of the mountain chain, horizontal displacements and strain are evaluated in
this period. Major results are summarized as (1) horizontal displacements at summit peaks
are about 2cm in the direction of north, (2) horizontal strain is estimated to be compressional
in the NW-SE direction. Although the precision of the estimates awaits for the future survey,
this results are consistent with the direction of the compressional axes of focal mechanism
solutions of local earthquakes in the surrounding region and with the deformation vector by
the triangulation in central Hokkaido.
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5 (FLRERSRE, 1997).
E L s A eE I BEAL T2 GPSEHAMEZIRICEHL R WBELBHNETH 3

(E - HBEBE, 1999). JLMEEAHE TR BEBRMEATR L, BEHEMOBR T— 5 0 EHEL <
&z, WHFI—BEHEMINAZZAMEY» SFLNAEBENHBERL, K1 E-T, KT
WRERS AT, B CRERFWND, KU TR0 Eg#RL, KEILROESIT
1FEAFBRIEN T (£H - AR, 1987). Z nZ#Ehd Figure 1icRTRFILFRZE) H
TR GPS BEHR L BB L 28 L T b, ZORTIREIZBNS L 5 ic B GPS Bl
BRAEIC L TV D%, DT IGS B 2 E#IC L CH BB NRERIZEDb L 2w, Lo L, GPS
BEIZDOWTE 2L, WEERICIERIZEI D FE 2o illh % {, Figure 1 Tbhbd 555 Hic
KEFIWWRDL KR GBI BRI EA2B L P TotuR e L TR BRI T3,

WFEOHBEHANC & 1T Figure 2 1IRT X 510 (bERFEREXLBREI > 7—, 1999),
AHEENICRET 2RBHMEEIELS T, BCRFILRIKIZITZEAEREL Tuin, LA,
KEWFRDFBEIZ, 72 & ZITREURFEE Gulikilifhe) Bl 2 B EES L Rl
ENT5, R L ERMESHANIC LD, THBEORIMEEEREIHL2IC I N TE D (—

Horizontal displacement in Hokkaido 1999-1998
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Fig.1. Horizontal displacement in Hokkaido derived from GPS
measurement from 1998 to 1999 by Geographical Survey Insti-
tute of Japan. The displacement vector at each GPS observation
station is evaluated referring to Kamikawa GPS station plotted
by cross in the figure. We find no GPS observation in the
Taisetsu mountain area.
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Bl 1999), KFIROME - KITEEIIRMDIMAHIZ N, Ldio T, KEBILRDHFREE)
EFENRBILE, AR—Y 77V — |} OMMESC TV - M EREELPICT I ER L, TR
MNEZBRZERET L bbb, T, RerFECAMZ L) ICHEETL LS, BT
K&,
B IEEEBRERN—RE L BRLT > 7+ 2 A2 BiiGnc & 5 GPS #i#ll, GPS #
W T — 7 DHLY AA L BRT— 5 DFFNEZ i L LT, 2 BEOMAEREES*H5 GPS B
NBRAEERL T2, R, KEIFRO GPS BRlici, hicl~7LEHNIZ» I, (1) 104
BEDORWHMAZ 7 — LTI RS WRFIFROER), (2)GPSEEIC L 5 L 9 #6#17c Hisy
HWARRZEE), (3) ¥AEHFIC LB UATHHERBRGFENLRE E Ef, (4) KFEFENFRT—
<HO—8B, HELEHME L Twb, 22T, 1998 45 & 1999 10 KEILRIUTES TEML 72 GPS
BRDFRICOVWTHRET 3.
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Kz id, 1998 £ & 1999 SFIcHE 3 EITH 7 ) KFIWRINTESIC BT GPS Bl % £/ L /2.
IR RERFEREUIA LWL S AN AL =TI 23 HOBATH 5. 3EHNE
B ERENHEL TRESBL L &2 551538 T 5% (Table 1), @% ILTETHICI3E 0
BEORRET ASASSCERANBI LTS, 2T 10 FIi—EHRI NI ZARBORETS
5, GPSBRAINT > THE2EETHHREIZN=ARLREEIZIL TS, L2L, ZASF DH-
2 BEOINTERIIAEZEL, EAEIMHEL Tw, 7, W OrN=ZAARILES»ZHHEE L
RIS e 270 ETEAML, SHBIBMTLMEREI S L0 NLIZAVEL T2,

Tablel. List of GPS survey in the Taisetsu mountains.

1998 (One party)

1999 (Two parties)

Mt. Kurodake

July 28 (3 hours)

July 20 (3 hours)

Mt. Hakuundake

July 29 (6 hours)

July 21 (7 hours)

Mt. Asahidake

July 30 (3 hours)

July 21 (3 hours)

Mt. Akadake

July 21 (3 hours)

Mt. Kamihorokamettoku

September 19 (5 hours)

GPSBHEIZIWTER TH 2720 RB L L E S, Table 1i2h % & 52 &5 T 3 EED 5 6 Bpf#E
MR 7., T B33 30 BB TH 5. B2 BEI#%IE TOPCON GP-RIDY ¢, 7> 7+
13 ASHTECH 700718 & 700578 ThH 5. Feb g - 128 T— 53 GPS#4FY 7 + 7 =7 —Ber-
nese Version 4.0 (Rothacher and Mervert, 1996) % v TET L7z, 0Ok, HEHBEHER
L EEREIE, [EBEGPS BliFE% (IGS) BERE+ v, EERHIRpESEAIEX (IERS) »E4T 5
Bullein-B ®#izRk[EI#EE T 4 — & — {2 HEHLL TN L 72,

E LB BIBLR RS, Foz 25 GPS Bl % 17 7% - 2 fiRic —FHE W ERBR A TH 5. Fx
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Figure 3 I24BIRR% 17 7% - 72 KFIRILTER T GPS Bill» 518 5 N7 KPEM - KFE
2y, BiE BERE BHECBT 50 1 FATHOKRKPFERITZAZN BNBALLIZNL T,
2.6cm (NI0OE), 2.5cm (N22°W), 1.3cm (N2I'E) 72T #A TWAB Z &hh -2, TDOH
BOFHEER, EMHE-5.46X107° (N56'W), HIRE 2.38X10~° (N34'E) LFH&H I N 5.

‘Bon-BEFROEMETE BRI T > T 5 ZAHES GPS BRICHETKRE W
IRz 3, LaL, ZZTORBRITIFHL V) BENECBURBOT— 25/ L 070
1EMNZLRTH 2205, EHEOEEHNRE L EH-RIBOFHNLER L) b REVDD Y

Fig. 2. Seismic activity in and near the Taisetsu mountains and the
observation points of summit peaks are shown. The data of
seismicity shallower than 61 km is from July 1976 to September
1999 (Hokkaido University, 1999).



Aot REAZIRINTUC 5 5 GPS B 19

L, Stiltsi L 2 BR 247 Horizontal displacement and strain
%52 & TRIET 2 EHH B & N
E3Twb, Eh, EEEROE Disp. 20gm Kamikawa(GSD)
Com. 2.0*10%-6

iRl % DMIHED/NE iz, Ext 2001006
SORBOBGORM GES N
L ARBEDTHESIIBREIN : Mt. Akadake
5, LaL, BEEREDEMRE A : peak . ‘f
B L 2 ThHY), £ Mt Asahidake. M. Hakuondake
BROCHEBAFML ) RS -
ELEETRE, ZOBRRTT Mt Kurodake NS : 2.65 +- 0.2
BUdEaL L), SEENL 28 EW : 0.49 +-0.10
ERDOEHOKRE LR E L Mt Hakuundake 18 : 235+ 0.2
AL — B OEMES A L Mt. Asshidake NS : 1.23 +- 0.08
TWBHLELLND, i EW: 0474005

R (1999) (FAL¥EEICRET B
BB ENEIR 2 4 =X
LETENCO D, LEN TR, Mt Tokchidale
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THEIID - IR EL L, =
% ” Fig. 3. Horizontal displacements eastimated from the 1998

DIzBIZ A H =X LRIZT N and 1999 GPS survey. They are calculated with respect
. . . to Kamikawa (GSI) station. Horizontal strain field of
A1 7 N 25 = b
MY % /N BB ENC L 5 Pk compression and extension is evaluated. Kamikawa
DEEH 5KD LN T3, Fig- GPS station of Geographical Survey Institute of Japan
. ) . is plotted by a square symbol, where we have used as
ure 21 LR L 2 AKFIRA L the reference site.
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PEEOXNFRIZ LR B e E 100 km LINICSE L 22BN 2 & = X adh b EE
DM EFNDL &, Figure 4i2h b L iz, N3OW » 5 N6OW Hass=i@l T3, Iz
S B2 KD EEEDEB S & FHEITH Y, BUDFGH L E & KFIWRDELSHE
BRI HDI L EREL TS,

E LR L) ZAMNEF 10 EL WL 5EILCENS T THME N TS, XEIR[FL
I3, EREIELAFEPr LR FME T EELHFEEECTWS, BEEIBB L2 —F
BAAZRL T3 (B, 1987). EMEOHIMEISEIORKERL 2 L 3, FHln
CAMNBOERIDVREY, THIREBREFIILEHIEZLNS ; (1) WERTHOEEI»E
BEE N KREW, (2) ZANBOFKERY 10 FREOTEHNLEBH 2 RL T3, (3) 14540
LEENTENNIE S EhRE Vv, (4) SR GPSBANZ - £ - B/BEHIBAL T3, (5)
FEREDOZ e E L BAUEICESEERE(LTWS, 28X ETHDB, ZHRUCEL T,
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Azimuth of maximum horizontal compression by focal
mechanism solutions of local earthquakes
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Fig. 4. Histogram of directions of maximum compressional axis of
focal mechanism solutions of local earthquakes in the central
part of Hokkaido (surrounding region of the Taisetsu) (Moriya,
1999). Direction is measured as azimuth angle counter-clockwise
from East. Our estimated direction of 146.66° is also plotted.
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Figure 1iz 7R L 7228, £EBETH GPS BB EH L hFBRIc I N BRESIN T 3, kg
RAOMBREEN S = ZHFEDBRA» LRBICHL I > TETWS, LrL, KELRZL(T
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1998 4F - 1999 N KB WRIITEE T GPS BHlic &k D kD & 5 LR o8B 5 (1) WIEE
THOEMBFIE - AEFACEY2cmBETH S, (2) LE-—HESANERE I El L T
Ve, (3) ZOEBREIROBBERENERSON X TN T 2. (4) SEOBER
ZABBOERI VEBICKREV, (5)EROMMERF= v 7T bz b, ML BRI
UETH B, ‘

BEE S EEATIC 72 GPS EREH T — 2 2BEL T 72752 E L s a3
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