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We have deployed four strong-motion observation sites along the Pacific Ocean coast of
Hokkaido in August of 2000. Broadband, velocity-type seismometers were installed in the
observation vault. This paper provides the observation system including response curves of
the seismometers. The seismograms and spectra from a deep earthquake recorded by one
of the broadband strong-motion seismometers are compared with those recorded by the STS-
1 broadband seismometer; both seismograms and spectra are very similar to each other.
We check the overall observation system by comparing the observed seismograms from the
deep earthquake with the synthetic seismograms.
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336 W HoEiA EE-FH M- B2 BE-AH B/E-ZK OB
HRHIR) Ohz7 a7V a—gTiel Cndy, 19884 12 Ad L&t T s L
a2—% (PDAS-100, TELEDYNE GEOTECH #) 24t (44 -4, 1990), & 5iz, 1990
£ 11 BIcBESH VS 3 (Muramatsu et al,, 2001 ;  (Bf) FEHR) c@E2#2 5 h, BB
BB AT LTz, WEDL 7TF NI - P~ FRTPERI NIz, Z2THS
n7zgeskid, BEREOMELHBMBOMBIEELHET LNV 77 L v AL LTERS
nTx7 (Hz21X, Mahdavian and Sasatani, 1996 ; Furumura and Sasatani, 1996 ; Sasatani,
1977 ; $ 4, 1998 ; Morikawa and Sasatani, 2000).

—7%, 19884 12 Ric, B> 7 —nRE (NMR), E3 (AIB), k/E (KKJ) o3 iz
STS- 1 JEHR#Est (Wielandt and Streckeisen, 1982) »'3%& & #17: (fE8E - fb, 1990). L
L, ZoOMEFORAREHAIL 1 cm/s T, BEIULOMEBE TRIRVUINTLEW, b
W BEBHMCIIHEL Ty, ZOBERRBAELRRIT LN TV 22, HEBEANEREEZ 2
&, ENER AN HEMBHAUA M BELZ LIIWEFLV,

1999 FENEHOWETFTEIC LY, Bl F—ITEEBREN L TV XA — 7 AROWEEIEDH S
niz, AR, FoCHREE NWRBBRED S 2T ADBA & Z OBGEERFRIC OV TR
ELTEEDRLDTH B,

II. RERBERATHROFAME

A (1977) B Muramatsu et al. (2001) (3, @ENEESHFLEIL, HBIC L 38
HWE R AEEEA T2 v~ (1100 cm/s) I0H 20T, KMEIC & 2 EETRHOBN
CIEEHP»EL T2 2 E2FRL T3, 22T, MYR TR S iz RMEIC & 556ES)
BLERORE D &, RHTEGEER R L 2SSO BF Rt oW Iz T,

1993 4EAVEEA & 1994 SEDHERIZ T C, HBEAD T 4 DOKRMESREL 2. Thbid,
Fig. 1 (a) 127" & 942, 1993 I8 E (Mj=7.8 ; Mj RRFF= 7/ =F 2 —F), 1993 4
BT HE (Mj=7.8), 1994 it 5 Mg (Mj=8.2), 1994 =kt 5 » g

(Mj=7.5)T#% 2. $IBihE & LIERE F B, KARALZTL—PNTRELLRATT
MNHE T, HERETEMNHE & S35 ER, 7V — P ERMETH B,

INLDOKRMEIC L 2 MYR THELNFEHEE Fig. 1 (D) ICRT. —RLT, ZnbniEry
LUTOBREFAMAZ EHXTEL, 5, B 100km TF4E L 28I EN SR TIL,
SENH & THRIBIBEIC/NZ K % 2208, BOMBNFETIE, SESLRmMPELEEL T3,
Kiz, HTHRAYMESZ A P L TSE 1A 700 (s, BEE ToOERSRHIIC
TS L Tw3) 2RIET 2L, JIBPHE TN 108, BhHpE =it 5 mE T,
0~40MTH2EZ Ehbr b, THCKL T, BHETETIE, BEK 10 ool 208 EE 7
L, BERBEOEES 2HERL T3 (Kugeetal, 1996), #iglz, SEaoRMgsIcHE
BY &, 27 7HMBTH 280 & HHMHETE, FoaRPRERNICEA TSI 2
bd, ZHCHL T, BEPHE TR, SRR ERICRITTWS, ZoMEE O FH
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Fig.1. (a) Location map showing the epicenters of four large earthquakes around
Hokkaido and the observation site MYR. M and H are the magnitude and the focal
depth determined by JMA. Dotted curves show their aftershock areas. (b) VS3
records (ground velocities) observed at MYR from four large earthquakes around
Hokkaido (after Sasatani, 1998)
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BEoMEIE, i, BEFEORCEZRL TwaeEL N5 (A, 1998). ZZicmlizk
J iz, IREBEER OGN b, —RAL TS NFERERLMSE Z L0°TE, ZNHENHAE
EBHRL T3,

M, BEERAXT A

B MYR B#ll=icinz ¢, 4H, NMR (f8%), AKK (EF), ESH (EL) g%
WEL 7. Fig. 21c b DBRIRNMEEZRT. AKK 2RWT, 6 DBEK TIIERE <
D Q- BEBENICEEEPRESINTEY, -7, s TRLNESE, S8 A b
S8k A2 B, AKK Ti, BUMNEEE KT & — VBRRTLOILE <> h— LI MBS % E S
ntwna,

MYR BRI & T, #EEIRTF%BVv72 VS 33 EF (Muramatsu et al,, 2001) 23 TIZiE S
Ty, MoBRETIE, FERDRNERY —RFREER VSE-11 F (kP8 / VSE-12
F (ET8; (B ERAER) »FHLicBEINL, s omERTOBEERFEE2 Fig. 3,
ZOMAREE Table 112X EHTRT, VS 32 b TEEY (HW1000%) 2 T77 v b ik
AT HYEBRTEESTTH 5 (Muramatsu et al, 2001), MBS 5 DHIE, HE - HERLEE)
BRET— 5 Z#3E LT-8500 (HIITE (#)) TADZHS N (9 100Hz > 7Y >
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Fig. 2. Location map showing four strong-motion observation sites
(NMR, AKK, MYR, ESH) in Hokkaido with broadband, velocity-
type seismometers. Also shown is the epicenter and focal mecha-
nism of a deep earthquake. Seismograms at the four sites from
this event are used to check the overall observation system.
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Table 1. Broadband, velocity-type seismometers.

Type Frequency range (Hz) Sensitivity Clip level Station
VS 3+ 0.0001~100 ~40V/m/s 25 cm/s MYR
VSE-11/12 F* 0.025~70 5 V/m/s 2 m/s NMR, AKK, ESH

* ! Tokyo-Sokushin Co. Ltd.
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Fig. 3. (a) Response curves of three components of the VS3 velocity-
type seismometer (after Muramatsu et al., 2001). (b) Response
curve of the VSE-11/12F seismometer (taken from the manual;
Tokyo-Sokushin Co. Ltd.).



340 W % -HTH EWE-EH OB— -0 Bz —0 BH-AS BE-THE R

7 C20bit), NTTHAREKE, H5W3EETV A—3 THROBH LY 7 —icik®, NHS N
TWa, 25 5DEAN, 20004 8 A LBME NI (1272, ESH TOBRBLEIE, 2000 4 9
AXD). MYR TOMEBRIFTRIZ, ZOBEL L, RO} b Y A—FRD 5 EHFRT
HHRICH DY), BEBT—FOWM) LI ko7,

IV. BlRIEEHREA W AT LADOKEE

ACFE BRI IR b % B L ¢, W, - mici&E L 72, MYR Bl T
KA EBYET O HAIL, BUEED IS~ 72 N53E, N323E (Fig. 1 (b) &) Th-
72hs, A, B, b-BEOAMICBIEL 2, Bl AT L5 BET L 201, HEH» LT —
SEWIEEE, SHLRTVA—IEBENES DR EIT>TCnb, Tk ) GfEdBL THE
ENLL AT LPRENCEF THE0 LI LD LUEND L, T I TR, WENHML
BEWBEOLHGLEICL T, BREBEC AT LDOMFEEATY .

FWiHENERE 20 2 = X AEH Fig. 212, $72, ZOMEDEIRE 7 2 —F b Table
2IRLTH D, TTHRM, NMR T STS-1 &i&Eq (VSE-11/12F) D% gy 5.,
Fig. 4 IcWHMEFHC L 2 EEEE 2T, W, RIBE IWEHI R —BL T L0°bh 5,
ThHiZ, ZTOERBIIHT LIWMBENDAY FILVEEL 2ndY, Fig. 5 TH 5., KRHEEM (1 0.1
Hz LIF) THED A7 FVRIBICETOE DR L L2, WER KL TwE, 2D
{EEWEM T, WER (VSE-11/12F) o7 Z v k44 (Fig. 3) #°0.025Hz £ ¢T
HrZritkbrEZLNS.

Riz, BBERRCRFEE T - o0&y (KX, KY, KZ) 25, EoFEOMENCHEYT 5
EFLy 7TE, FOlHIR, BENEE2ES L LBNEEICOWT, =X 2 (Fig. 2)
b TR SN BBEEER & Wi 2 (Fig. 6). BB, B (1985) ol A
7o, BERBEROFEICH W EEREE® Table 310777, B3 NEMERE, BilicBlT 3
Lo P VOREEENBE L T CHRAMEBER 2 SO L LN L Lo TS (HTH - &
£, 2001, LAL, ZZCcoltikly, PEESENRAYMEBRNIRE FANAICERLAZLD
T, EROFEMLT 8% BN L2 DTII T w, ZoRETHEZ BT 5L, NMR & AKK
Ti3, (KX,KY,KZ) girnznt g (N-S,E-W,U-D) BaICHLT 5 &05bh b, $12,
MYR Tix, (KX,KY,KZ) k&5t (E-W,N-S,U-D) g4ric, ESH Ti3, (KX, KY,KZ) B
45t (S-N, W-E, U-D) BorictHS 45 2 & 2%hh 5, ESHICBEL TiE, 2001411 A 13 HiZ
HimrZEL, (KX, KY, KZ) Ead (N-S, E-W, U-D) k%R d 3 L) icBELL. U

Table 2. Source parameters of the February 26, 2001 deep earthquake used in this
study.

Date Origin time Epicenter Depth mb Moment
2/26/2001 5:58:27.6 46.79 N,144 54 E 396.4km 5.8 1.5x10% dyne-cm
after (http://www.seismology.harvard.edu/CMTsearch.html)
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Fig.4. Comparison between velocity seismograms observed by the
VSE-11/12F (upper) and those by the STS-1 (lower) at NMR
during the February 26, 2001 deep earthquake.
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Fig.5. Comparison between velocity spectra for the

Table 3. Velocity structure used in computation of synthetic seismo-

VSE-11/12F seismograms (dashed lines) and those
for the STS-1 seismograms (solid lines). The time
window for the spectral analysis is a whole trace
shown in Fig. 4.

grams.
Vp Vs Density Depth* Qp Qs
5.80 3.20 2.60 0.0 500 250
6.80 3.90 2.90 15.0 600 300
8.10 4.47 3.37 30.0 1000 500
8.05 4.44 3.36 80.0 1000 500
8.70 4.70 3.48 220.0 1000 500
(km/s) (km/s) (g/cm?) (km)

*  Depth of upper boundary.
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Fig. 6. Comparison between observed displacement seismograms and synthetic ones
at NMR, AKK, MYR and ESH. The synthetic seismograms are calculated using
the focal parameters shown in Table 2 and the velocity structure shown in Table
3. The moment-rate function used is an isosceles triangle with a base of 4 sec.
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Table 4. Data channels and their ground motions at four strong-motion observa-

tion sites.
Stations
Cannel NMR AKK MYR ESH
KX N-S N-S E-W S-N N-S
KY E-W E-W N-S W-E E-W
KZ U-D U-D U-D U-D U-D

Start date Aug.2,2000~ Aug.21,2000~ Aug.4,2000~ Sept.1,2000 Nov.13,2001~
~Nov.13,2001
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