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We seek the way of high-speed sampling GPS observation as a broad-band displacement-
seismometer. For this purpose it is necessary to evaluate the noise level inherent to the GPS
observation due to ionospheric and tropospheric effects, multi-path and satellite configuration. In this
study, we develop a stand-alone data acquisition system for the continuous high-speed sampling GPS
observation after overcoming the troubles in automatic handling the large volume of GPS data. Four
GPS stations are establised in Hokkaido area and the period of each observation is half year to year
and half. Telemetry of the GPS data using the public telephone line is tested and completed. GPS
station coordinates are calculated every second by the GPS kinematic method. Noise reduction for
each noise source has been made, and noise levels of horizontal and vertical components after the
reduction are about =4 mm, =7 mm, respectively in the case of 150 km baseline length. Noise levels
of various baseline lengths are also evaluated in different period ranges. These estimates of noises
prove that the earthquake larger than JMA magnitude 5.9 can be detected at a GPS station 60 km
away from the epicenter.

Key words: GPS measurement, GPS noise level, Noise reduction.
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#120000 km % @EOl4 2 ATHED» SEE O N LB
2ZETHILICLD, ZEAOMEEENT BRI~
27 LTHA. GPSBRIC & BN, SFEE ORIHR
BEOHBRESHBRIE» 0 TR, Bl TIRME, Mz
¥, BEEOHITIHEOREFACTRERIC bFIHS
NBEIICE->TEL, HAT & EL iR A GEO-
NET (GPS Earth Observation NETwork) &FEIEh %
FEEICESHE GPS EFEER v X 7 4 2 2EICHEBE

1 (1998)]. 7z, T GPS EfEERAISIIEFREES &
LT, —fRollBoREESICOERsNELIICE-T
E A

COLHIUEHEEGPS ERBRAlICky, xF&EN
MR RS E AT R TX 3 LIt ->T X
fz. 1994410 B 4 Hicdbd@BE R A MBS FAE L,
GPSEEFER &~ R 7 & 13 T OHBICES HRL B 4 1
H Ut [Tsuntetal. (1995)]. £7z, 1994 12 A 28 H
WHELLZBER 0BT YA XYy 7 BEH)

*T060-0810 ALIEHILXIL 10 &G 8 TH

**T060-0810 ALEEMHILXIL 10 &8 TH



222 >BHEZ NMIET - FERE - SRER

DEBITERR N H A Ry 7 BEEDHH 1 EMBIch >
THkpE L, HIZBHROBOLIHBLEIc L - TRk
HEE— 2 v MBI/ N bDE D b REVE
WS EERAE S 7 [HEKI ef al. (1997)]. X SicHAS
Ef 1000 HE W) EEELGPSEHAMITRER
AMeDAS (Automated Meteorological Data Acquisi-
tion System) iZ bUCEIL, GPS %\ /- [&/K P
OHFEBITOI TV S [T - ZH (1997)].
GPSEHAITRF— s B0y v 7 ) v /TR EEH
IZZEA BT EMNTE, 10~20 Hz DEE RO alsE
Thb. PEROHBI O L S ITikD Fic &k 2HiBEHAIT
BREVWOTEMBOHIRIZE , EREAITORMEI3HE
FRICrT W3, Lids-> T, GPS BillidfthoZ=ShERI
B2 I WEBILFHR O HIGES) - HIEREIER O REY
ITI3EJRETH . HIRAHARA etal. (1996) i3, 1995 I
FHEEREHHEREE KD B SO GPS FEEFE R % E i
L, HERORKUHHBREH =L 547, HoWE
LBy 7Y v 7D GPSERI T - 7oA, Bl 4 X
(05~3 cm) 22 2HBREEB IRV L - 1.
1996 4£ 12 A 3 Hic A L - HEl#htiEic sV,
EIE - it (1998) (E T HIBEBESEUS Lo L v 7Y
v 7 GPS 7 — % 2t L, MERHEREE (i (1996)]
CHELTWVWS, o0& B5EED GPS AIALENTIZ
kinematic f#fr & FEISH, BRRISEEEOW - Y Lk
ZL A ET % static BT & 13, HET B854 -5 %
AW TFIEAS/ D LRSS (LB - £ (1999)]. £/, HH -
it (1999) IIAEBED iz GPS K & ILEEHIE %
FRELT, BEEEZRBIE/LEZOENMNIHEEHE
L, GPS HRIDEEAYHTOREEAFH TS, 0k
S, Bt -, 47 v /REEE< LT GPS
F— 4 %BU8 L, kinematic 7% 1T > THIEROZEH)
2ELZ LD ETHERANTONEDTVWS, LIL,
CNETIDIA LR —MIZEWT GPS BilllicEA
HEZOFHHIZIIEAEITONTIL L ehe®, £ED
BEOCEHZRIETEIENTELIOLRETH - 12,
FHEMZFA L GPSiRlicEZzhEED / 1 XiR
BH0, /A XORBBEEEET ORI LS C LM
BEHEGPSBAIARBEIE A LHICKETH B, %17,
bEbEGPSEHRAOF—sBEIBVEYD, $ V7 ) v
SR EEL ThiEF— s BAAL, 8Rlv 254
REBERBOLMNY, YRATADBLREEILKEDRTV,
HEHOHRRESH A RET 2 7-0icid, KOEELIE
Hyzx7oz8z, MENSREAELEEICIEGPS 77—
Y ARBIFICEIBTE S VR TF LA BET ILENH B,
L»L, ZOREFTOREEL GPS HRlo A Lok
REEBEINTORVOLBEIRTS 3.

ARETEIEEY V7Y v 7 GPSEHRl v 2 7 L %1
LI BIEDOEEDSE, VAT LARBEEBLIEIEN
NS TNMBELN., FOEMIBEED0WY T
)Y 7 GPSEBRAITHEELKEVWEFS T LdEH B, O
FSTMCEDL DI L TtV TN B, KRIT
&Y 7Y v 7 GPSEAI» S/ OS NI T — 5 DT
BRIIOVWTRYT. GPSF—4Ic3EgFH/ 4 X
BH0, Thoi2BETEIETEHOEFHERDB &
MBTEB, /4 XOWHE, BREFE Bk BrER
EBZICOWVTRL, GPSEHRIOHIBERA~DIGHD
AgetEic o VW THER T 3.

§2. BEYUVTYVIGPSBALAFL

2.1 EXEHUTUVYTGPSEHAIYRFADHEE
AFETCEETR Y Y N To— v RITEERY V7 v
7 GPS BRI T, MBS -2 & E1T, HBVIIH
gL &IT, GPSHRIF— v #EBiERRTEHIBTE 3
LOUEEL VR F LAAEET S,
AR TH 5Z{E#12 TOPCON GP-RIDY (ASH-
TECH Z-XII3 ® OEM #{%), 7 v 5 +i3 ASHTECH
700718 T&% 3. TOPCON GP-R1DY iZid 6 Mbyte @
XEYNEEINTSHS. GPSO1BAIF—% 1=z
¥y ) idBBLE 300514 FOBETHBDT, +v
7Y v IR 1B oBE, 1 H# 26 Mbytes @ 5 —
SBEISE, Lich-T, EFEHT— 5 20U54 51
WITE, ZEBOAE)EFVYISBVIBILTF-5%
BlOEAICERA T 2 NENH 5. PIFEERE L 72245
1 B2 3BT E 85D » ¥ a VIZHT, ZEH,S
Ny o UANEEF - S AE T o, o R— L —
b 13 38400 bps ICFRTEL 2. TDFE, EBIK 1 & v
v a V5D GPS F— 4 2k d 5 DICES BEEIIH
503 TH 5. £t, GPSF— ¥ 2 RET 5D, 4
Gbyte DAfSFIF/N— F 54 22 %%y 3 i SCSI
L7:. 4Gbyte DAfIFNN—FF+ 227 1 B8TH4 18
BIRDOF— s 2 RETEIENTES. TOFE, BR
BIKEL A TDN=FF 4 27 BB LITWL 12T T
&<, FLRBPEF— s WRAIT S EMBTV
BRASTREEY, AFickoBRIMELRST 2AEN
e 5, ERESICL D 2BMLULET — 5 HBRAIC
o ttBllFdH - 1c. ZEBEMIT A —FF 427
BEEEIERBFHICIE S5, LbL, v I viR
NE Sy 7 U MBI MEIEERAIRELTVS L
W, EEOEETIR Sy 7Y ZHEBELEY, ACEHE
HEBLTHEBNICI bS5V EbHEDTT
KBVETH 5.
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Fig. 1. Location of high-speed GPS observa-

tion sites in Hokkaido, Japan. GEOl and
GEO2 are temporaly test sites at Hokkaido
University, Sapporo. ERM1 (Erimo) was in-
stalled on June 22, 1999 and KAZE (Kaze-
noyakata) on September 30, 1999. TOMA
(Tomakomai) was started on September 9,
1999 and OBHR (Obihiro) on October 5,
1999.
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S LxELET AL bAfETH B, A IIGPS F— 2
EZEEDOAEYPON—FF 4 X7 ICEIET B2
[remote] &WH 7o 75 4%H0TW3[TOPCON
(1993)]. ZEBIF ity Va VIEADZEZNETD
Bill7=— 4 7 7 1 Vi [remote] % HHHICIEEN 4 5 C
ETH—FF 4 27 Cip¥kans, oL, snXkpits
BZlid £ v v = v ORXS &k ic MES IR AE 2
T, BOMUEDRELTBL. Ny F7 74 VHTOR
LNOFEH, V—TEEICRIRNyFL—F 4 ) T4 —D7

High-speed Sampling GPS Observation System

GPS Antenna
(ASHTECH 700718)

GPS Receiver
(TOPCON GP-R1DY)

Memory: 6MB
RS-232C
[PCMS-DOS}———

SCSI

ED;4.3GBE

Fig. 2. Block diagram of high-speed GPS
observation using personal computers with
telephone-line telemetry.
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Fig. 3. Variation of NS coordinate of GEO2 respect to that of GEOl on Julian day 160 (red) and 161
(blue), 1999. Green trace is the difference between 160 and 161 with the time delay in the text.

Only L1 component was analyzed in this case.
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) —v 7k BU (Ver. L.10) ZH\WTW 3,

2.2 bFSTIERIRE

§2.1 TNV R T LEHAWT, JLiEERFEE
3EEEEL 20 bEZ D bREEN, 20 LETEDEE,
WLEERY, LEBERERERNEL MUEEK TS
EY v 7)) v 7S GPSERAIAZBE L . BRSEE%
Fig. 1ic/;R$.GPS7 v 7+ REYE LIciTBIAA L
TYH—KUrL, BESBIKY - TEODhTWSE
BRTUVA—RNIEITBRAAKE IV ) - Toy s
rELICESL, EELL ZEH svay, ~n—F
Fa4 R GEMBERICEE L M4, sV a v
[remote | #EEjdic/Nv 77 v 77 L THEIT/RHEIL 1.
COFERD—DE L TE=—L— FRET X TZEHL
v 3 v EOBERCEIIPINEVE VD TENHITS
N3, INREER—L—M%219200bpsic FiF5C
LTI LIz, ZRITHEL, ZEKOEY va v
Z8H5 10Ic#EP Lz, £—L— b EFFsERIC
oy va VEEEPLEDT, F—insicET S5
BlizbFroMinciionsd. FEEICIZ 2 B 24 5
@ GPS ¥— % 134 3 Mbyte DRKZ X TH D, kTl
BRfE 10 i3 &b, 1z, BUH/Yv a3y 0S i
Windows 95 - T\, UL» L, Windows 95 3 &
HREEBEH LT FIc L THBLERT v 77 7 4 DS
RELBYD, Wit~y 77y 7LTLES. Thid
Ny av®d0S % MS-DOS 6.2 ICEHET S & TRLL
fz. L L, LEEOEEET->TH/ v avsny s
Ty 7 LTF - WRAT2BRAE b D - 2. TOFK
ELT, ey 3y E GPSZIEREDBERTD
HERELT, Ko7 — 7iEipicFEfsRNhEsn T &
HBEIENELLOND. FIT, F— 5 ORERNE
WA B iz, AC BRICHWNILE ¥ 1 = — 280 fF
W, 1 B 1EEREEERICEETLSICLE. hE
TFH5TET, ~vavhnv s 7y 7 LREETHEE
FNCHEREE) L CoiREBICR Y, Bl - 77— ik 26
Y 5.
RICEZEFEEZR W72 GPS Bl 7 — 5 izt 2%
7. AV BEZ0 SREAEZA D GETEOEEICII NTT
NFREEEEETIVWTH B, £IT, NSV I VITL VR
F=ENTWS pemcia 11— FH—EXEZHWT, €
7oA L, SRR CItEERFEEERICERE L
INEEHGE /XY aVILF - ERLEFEREZI., Le
L, MS-DOS 3= VF ¥ X 7 ¥BEERF > TOW L DT,
GPS Z{EH & remote 70 /' 5 A TEEL TV BNV
I VB AR E DS, BHEBRRRTT -5 kT 5
ERTERV. 20, ZEBCERIATVLS
MS-DOS/ ¥y a3 vicd 5 15D Windows /¥ 3 V%

NS UVEEREL, vy va VERTHRZEBICERL
MS-DOS »¥v a3 v/ 5 Windows #¥ vV 3 VI8 7 —
§&REET BT LI L. /YT LIVE(E I MS-DOS
VOV THEET 5 STR v 75 442V 3,. Windows
B2V TF 5 R IKEEED DD, TAYILT v TH—N—D
BWENBETH S, ~N— Ny 7 OEHERNE Fig. 21
K. EFAOERA E— FIEFEEROMARIIC S
L Bh, T+ osERETIIF 30000 bps TERELT, 1
vy va v 2 W 24 53D GPS Bl 7 — ¥ Adrkd %
DITH 20 HAFEST B, 1999 £F 12 HIc A 0 bHR#EFT,
BOEIcENEFN A A— N7 2B L, LK SEHM
THUE L7 GPSBRll 7 — & O » $nk 2w HEIC L
7.

§3. /A RO LRETM

I TREEOBRIZT - bt E R FEFH I 5
fEE L, A0 bR, AL bEIEOR, /Mots
EHE, WLBERFOBRU» S, WAVWALERET
O GPSHEHHF— s 2 W T 5 EMBTES. TITIR
I 5 — ¥ @ kinematic f#ffrh> 5, = DFER & BEAE{EIC
SENBZBREIOVCIMT 5.

LTOMMFHEA LY 7 b v T 73 Bernese GPS
Software Ver.4.0 [ROTHACHER and MERVART (1996)],
R ofEEH 2 IGS (International GPS Service for
Geodynamics) ¥ % /&, HiBk[E#5/¥ 5 # — # (& [ERS
(International Earth Rotation Service) Bulletin-B T&
3. LT, e 28813 @EER - (BES) ofic
# L, Bernese GPS Software Ver. 4.0 TH ®— b &I
TW 53 kinematic # 7 ¥ 3 YAV, BEESICKT 3
B S O EEAERRS 2K B T Eicd B, L@ static
fEtrTid, —EOEBRMEIRKID 7 — & b SRk DA
EEMPAKBLER * BIZEE bICHET 20TH 3
M, TOAFTYavidKE - HEBEBAEEEZRBEE L
T 1Ry 7 TEICEBEBELZFEFRETSHDOTH
3. kinematic T3 RTO Xy 2 ITBVTENT
DEERENNS 2 — 5 %2 —oDDIFRABRTHEL D, =
By JHDEZ B - THERO YA XHBKRELE
5. ko T—Eicg®EY 7)) v/ RO T -5 %
T2 EMNTERY, ZITANRETIZIONTE
IIRTY A v R 2T LENS Ly va v (2HRH
24 4}) OF — % % kinematic g4 5 2 &icd 3.

LIF ofgtfris R NS B 2 KRd 245, EW B4
SWT HRIEDIT 2/T> T35, EWERSD/ 4 v
VI NSRS D 50% BBETH . ThidFa OBl
AEETHI SN2 BERE L bDEELONS.
/4 XBELIZEW KRS OEEEIZLI TIN5 NS
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KO0 ENEREEND L/NS W, BT8O/ 14 X

LU — I KSR Sy D 3~5 fE K X\ [HIRAHARA
etal. (1996), T/ « i (1999)). ETF#EESDD / 1 X
FIZOWTHB ORI TROMETH 5.

31 B¥RIESEERLTOBAST—9L/ 4 XE

=Y 7Y v GPSBlRIZER T 5ichich, dk
HEARFIRFIR 3 SEE LI GPS 7 v 7 F+ % 2 B
THREL, N— Fvz70OREHE - @rFIEOMHR %
ToTW5A, Zo07 V7 +OREIEHIE 586 m TH

D, SAHEEEELE, BHBEBELEE NS OB
THBETHBLEELONSOT] K L1H: FEEK
1,675.42 MHz O#uX) T %17 - fo. Fig. 3 ITi##T
ERARY. K3 199946 H9H 0B 04y, 1999
6 H 10 HOKO S S 0OEHRT (s), #hid static
FRVT TR O N - BB U EHE D © DZRLE (m) 2R L
6 H 9 HOEERY| 2R 0ER, 6 4 10 H O REER
RINEBFEDERT, BRHTEITRLTVS,

R 2EIc B W T, 6 A 10 B OEERRYICIE
JEIHA 200 MRIR 1 cm F2EED 2 A4 X, 7z, JEHA 2000
PRIE 05 cm 2D / 4 XAR LN B, T hIZEEREE
A m LHOBATORWERITS 205, SEIHIS
KEERNVF 2 DRERTHEEELONSE. f77,
28000 MTUTICHRNE 2 cm D SV 2R A IHFEL T
W53, Fig 4 icBAISECRIFICZEL TV 2HE0M
HATRT. 28000 MfTLD/ SV RIR/ 4 RIFZELTH
ZEEOEE NSRBI LTWAEEICELTWS, Lk
MoT, TNREZELTVWEHEEOYIDHBDLDICEE

225

KENENRIBDOF— 7 2 L. 6 A 10 HOBR
FlcENE /4 REIHO 9 I b E & A EHELIRE
THROELTWS, 2 VF/¥213 GPS HEDRE I/
L, GPSHEDERE 3 23 Bl 56 43 4 WigicE—&
1B 5, BHG L IHTH OB S EHEE & REOE
EEOEZFWMBIETINSGD /A X E2BRETES
[Hek! and TAMURA (1997)]. O, GPSHErE UTC
(HEHREE) L0 (5 358) o bicbEELAT
nEEsRn, £, HEOBNSEOEEHEZY 794
LITRDBEDICEBHO T — ¥ 2HVWBEDTIEN L,
FIHOF— s 2RV TEREL OEERFNUT L V.
AHFFE TR IREDEZEE & Fi 3 O BEE A5 4 i<
kinematic &2 TR® T, RIHD ¥ — % % 243 Rijicd S
LTEAWMAI &IcT 3. 6 HI0HDOHKRSIE 649
ORI OEAFOFEHF TR, GIHEDEEZR - 12
B RF AT 2 4 X2RFICRELTEY, Eo
to/ 4 XRIRIE 1 ecm DIFOERH /A XTH 5. f#T
TELNIERYBEEEICH L TEOEREDIFS> X
Zb-oTWVWAEHD, HEEFIHEHRETHANSL I ENT
& 5. PEftRZE D $EEED» S0 5o F 0T
Ho, UTDOEIICERSNS.
D=ﬁﬂmeUN

Table 1 ICRFFRT DN, FEEEHREE Z W Thn
¥, BIHEOEAEES C & THRYOHENIZ 1/10, F
B RZEE 1/3 150, /4 XEMEIICKRELTY
BT EMbMB.

LHL, CORFRINICIIAEIEEDEER - THRET

DTHBLEEZONSE. INLD /A X%2BREST B

12 — T T T
11 + GEO01-GEO02; L1
10 - baseline length: 5.86m
9 L

5 8
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Fig. 4. Variation of number of space vehicles in sight on Julian day 160, 1999 at GE01/GEO02.
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Table 1.

Variance and averaged absolute residual of coordinates of GE02

with respect those of GE02 at Hokkaido University, Sapporo, Japan on

Julian day 160 and 161, 1999.

Averaged absolute

Julian day Component Varla?ce residual
(cm?)
(cm)
NS 0416 0.462
160 EW 0.196 0.320
UD 1.106 0.840
NS 0.407 0.464
161 EW 0.196 0.321
UD 1.126 0.842
NS 0.048 0.153
161-161 EW 0.026 0.118
UD 0.269 0.346

Table 2. Variance and averaged absolute residual of coordinates of OBHR
(Obihiro) with respect to those of ERM1 (Erimo) on Julian day 321 and

322, 1999.
. Averaged absolute
. Variance .
Julian day Component 2 residual
(cm?)

(cm)
NS 2.209 1.241
321 EW 1.128 0.831
UD 3423 1.474
NS 2.353 1.272
322 EW 1.255 0.897
UD 5.256 1.844
NS 0.522 0.565
322-321 EW 0.403 0.513
UD 2.932 1.378

XV A XHBE-TW5B, 25200 HFHEICIBZIELT
WBEEDOYI D b b Z OB, HESARLEIC -1
CEDFEREEOLNBRIE 15 cm DYV RIK/ 1 X,
% 72 24900 W AHEICERIZARIA T H % HHRIE 2 cm D
A VW ZIR ) A MENFNRRELTVSE., ZhdD
7 A RZEAHENCB RS T VWOTRIHE DEER - T
bBRETE TV, 28000 fHED/ SV ZIK/ 4 R
ZELTWAHEOEESEDLO L TWEILHEEZLD
N, TO/ 41 XBFHEDEEZR - CHRETZILEHBT
&t LaL, 25200 BfHED v 2K/ 4 RIZRA T
WABHEOBELEML TWAIZbrrd 5T, FiHE
DEZR-> THBETELV, HEOWM, BDIH,HH»
oY, BEOYIOHDOL Y OBICIIRIHOEZEERR - Td
SERICBRETERVSVZIRD / 4 Xh3d B T & AR
RTHS LB -, Thos@RZEREOBR o 75
5, Bll7— 7 ICARERPELC T OE oA v K

U ARET AR E L TEROBI B IR S0,
3.2 HIE-ZY HEREFOBAESR
HEILEEKRSF (OBHR) & 2 0 & #BR#EAT (ERM1) O

BEREIZ953km Thd. EREETCRIEEHAAEATGPS

BE, OFKEONKLBHEORENRL 20T, BHEE

AP TEIV, & - T 2 B (L1 L2) 2 H

WEMBELEAMIET 5. KKUELE IR0 BIALS ORE

AR % static @i TIIHEE T 543, kinematic fEHT

TIRIBERTERE LEBEBEOAFTHE L 2. Fig. 51

kinematic T DFER /R 9. HEhE 19994F 11 A 17

HOM 04, 18 HOK 0505 0R@EL (s), i

static B> 518 5 N - BB S EEAEE > 5 DEALE (m)

THD. KOEHEH 11 B 17 HOBEE(L, FOEFH

11 A 18 A DEEAEZAL, fGEoEHAM 11 H18HE 11 A

17 HOEAZhFNRL TV, §3.1 E[EBRIC, 11 A

17 H o EEREHE RS (3 EH 200 BRIE 2 cm, & 7
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Fig. 5. Variation of NS coordinate of OBHR respect to that of ERM1 on Julian day 321 (red) and 322
(blue), 1999. Green indicates the difference as in Fig. 3. L1 and L2 components were analyzed to

evaluated the coordinates.

GEO01-GE02 (ng —-— GEO01-GE02 (EW) —— GEO01-GEO2 (UP) —~— |
KAZE-ERM1 (NS) ~— KAZE-EAM1 (EW) —— KAZE-ERM1 (UP) ~~—
sy V0! OBHR-EAM1 (NS) ~o— 1 10 OBHR-EAM1 (EW) ~o— oeHn»snw}uv} o
= TOMA-ERM1 (NS) ~— TOMA-ERM1 few —{ 10 . TOMA-ERM1 (UP) ——
i T | i :
s 5 i : . 1 & 1 § 3 ¥
\E/ ; g i i E I } 1 i = g é H i é H ; LI §
()] $ LI O | 1 i s 8 NN B .
1 ? 1 R = o
° T a i I L : H il f
.‘3 b ¢ - L + + ? é ¥ ! -
1 { 1
0.1 0.1 4 0.1 J
< } ! ;
: i
i i
i 1
0.0 .01 0.01
1 10 100 1000 10000 1 10 100 1000 10000 1 10 100 1000 100
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Fig. 7. Noise levels of various baseline lengths in different period ranges. Amplitudes in mm after the

noise reduction are shown; left: NS component, middle: E component, right: UD component. Those
data which are not plotted are below the minimum lebel in the figure.

2000 MiRIE 1 cm FEEED 7 4 ANE SN B, ThooD
A RFRIHEDELI S Z & ThHEINSE. FHE R
HEDEAR - BRI 1 cm BREOEFEH / 1 X
RZIDE-TWD, i, BTHRNTEEDY D b
DICLBRENR /A XIRSNEH 7. Table 2128
RO EL, s REE RS, A0 EDOEFIS
T ETHRINONSENS 1/4, SFEfEHRE 3 1/2 & 13
D, /A4 XENRACHREELTVDE I Ebh b,

3.3 EiRRIC & B32EH

Al H & DZEZW - 1FER5E, MBEAEE L TO
g, BEEs, BEER o GPS GHllicES 2 14 X T
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Fig. 6. Variation of NS coordinate of OBHR
respect to that of ERMI1 after band-pass
filtered. The pass band of the top is from 8

to 11.2 s and that of the bottom is from 64
to 89.6 s.
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