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Fig. 1. The telemetering network of ERI for microearthquake observation in the
Kanto district (under operation) and in the adjacent regions (to be under operation

from 1981). The station in the Kanto district are used for the real time processing
Station name is abbreviated with three characters.

as describde in this paper.
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Fig. 2. Block diagram of the automatic seismic data processing system (ADPS) to
be introducuced in 1981 for the microearthquake obsrvations of ERI. The ADPS
consists of the three subsystems of 1) the real time processing system (RTPS),
2) the on-line reprocessing system (OLPS) and 3) the man-machine processing
system (MMPS). Preliminary data of the phase detections and hypocentral
determinations by the RTPS are transfered to the OLPS by which the data are
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Fig. 3. Block diagram of the RTPS set up with a mini-computer with a CPU me-

mory of 256 K words.
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Fig. 4. Input data format of the RTPS. The input data of the every 1sec seismic
time are transfered in 800 msec from the telemetering system to the input
buffers of the RTPS. The time available for the real time processing is 200 msec

among the every 1sec seismic time.
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LT o Y AABEEV SR LA F « VA A OHIET = » 7 %4570\, SFEA W &
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ThsH. BRI DONIIEEORITIE ADPS 3UEA IR T e i+ 5 = &t
7o > fe.

2—4 Off-Line Task

2—4—1 Task-5 (Parameter Data Update Program)
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BEIA R O BHNZ IV 5.

Cu: P UEFITRELIB v NV TR, S 4 RV UAIHT, + oo v
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FAHOIEDOR, PHHEDT LT 5.

i) RHIFRET ~ &

# TASK THW2IRLE T ~ 2 © Update #475. 7 — 2 4FHoigine “T7 #{f
LTGIF 5.

a) Ti: 7 A4 X5 = ZJIRH (0.00~99.99 sec) REM (7 v = PUIZEHENHPE)

b) Te: 74 XF = » 7 AIEERT (0.00~99.99 sec) R P JEFGMEZIG % To ORFE
TI A4 RF =y ZRF5.

c) Tp: 7+ v A A G (0~099 see) o + v 3L BEEkHC AV B IR, =
DOREE B v S iidid s L5 o v A e LT Auto Close 5.
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FEFIH v ST o v nifiifii Lic b & FRB ET5.
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S A RS RTERT A, 7ot L Task-2 09 {Tdapk <.

f) Tu: M (v 27 =F .~ V) FHIBHEE (0~999sec) ~ 7= . — Fiiliz F-
P whE v 33840 F-P B ORI RHE.

g) Ts: S WFATHZIBHIREH (0.00~99.90 sec) & ORFRIDM S Pial v~ T
OIFRE T — 2 ki Lo & & STERE LT 5.

h) Tx: PHRAEEGERR (0.00~99.99 sec) P kit = omEIORT HIK
RV A% 2 MR T — 2 DI (1) ORE IR Bl USPE R ice iS5,
D) Ty: BRIRIGAEL RN ] (0.00~99.99 sec) P ittt & o IR [BIE IR
DT Is T,

D Tz gk F-P gk (0~999sec) P ik#iitifh, = o B2 22 & F Hzitkh
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i) BUMEEEET — &

BRABT 27 — 2 (BIMARER, F+ v 30, BINSEETES) o, Bl
75.

a) WHMAIEFR IR IR TR A R RIEF 4 L FE TR T

b) HREES BRI H SR EF 2HiTHEbT. CoHmBENE s A~
R T ARV 5.

¢) JWEGEHES T + v A A TE IO T v A =2 Y v Y AT A TiEREX
WD F ¢ VRATGRIEGETORA NI 2T, 7 v VAL F Bk 165 2 7 T3
L, REROEM CoWTIE “,” OLTHI>T.

B U/D—H (ETH@EEE), U/D—L (ETFHERE), N/S—H (bl
), EW/—H (imfri&ss), LP—U/D (FEUETE), U/D—LL (1 FHHBIEREE)
d) FRMGEEERE BRGERE 36°N, 140°E, {ipHiEfE Om # A & L< NJig, E
HEFIEEL LT km THRbT. FoE, T9HF6H, NUSHUT 3foits+5.
iv) o vRAF—2

WISl 57— % (B, 71 Vi) OBE, HTL{T5H.

a) F a4 VEATGBERS WEHMN FLA—2Y v IZv AT TSI T VLS F 4
VA NS EEET O S R T,

b) Fvvaar7v7ra4 v (dB)

¢) Fo ViRtV v (V/kine)

d) JhEEE OEAF A ; To (sec)

e) Fvvvzrsz+2%2—:h

f) v A7 AJEELE (ms)

v) WA 7 — TR T — %

EHMB L B0 TUDWL DD 1 —7 LR LERFNOMESE 20 —7 230
Phase Data 1z & W EFRFMEATHET S o0 0.

vi) R ENE T — T T~ &

WP SRS OB E LT P D25 DEIBGHEL 7 — 7 AR TERT 3 {4 0.
PEREEHER YO R OEI I 2 & £ -Fi 500km T 5km Hic KEIh FRhERIT
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Ay Y a T BRI D. FeTARIEA Y v TRIC KAy Ya TRy 7 (BkmX
5km) 50 P W oOInG OEREENKM SR TWS, THf =TS A2 AT T DL E
o DT —FAREHTA.

vil) R ET — T — &

RO G B Ik 44 % 5% B Fe D DHRIE BN X - TS h 5 7 — 7 V223K
Fh., FTAOWIEIKD L 5 ThDH. EEFS LR, #dbth i 400km
DFUkE 20km FICKE Y, TENEE T DR GBAEM TS, o itKAy, W
75 05—24, Fidt 10—29 oKz X Hic 5km BREY VEEHRS (£ v ¥ 295) %
52 %, TADLOIK 2 » v = &R 0 M OlREG S LA 52 5. EA
F PR SHEFH S 2 LFOIRFE B X b7 — 7 Ap LG T 25 RT 5. 1
X, EEHIROBAL A » ¥ 2 FH SR MO THEER 53 5. ZoHERGZ2 XD
T —7AnbHRA LI 5.

viii) End » — ¥

RS A—x2h—F% CR CHIGAZEBNE, BRI £y 2T5 4~ FTF—20#T
% Task-5 b D. HLIDA—F2Aty PEhEWE F—22id D &AL
T Task-b & T L7e7e%.

Table 1. The line printer output of the station data list dated at Dec. 1, 1980.

«%x STATION DATA LIST #4x SATE 1982712/ PAGE 01
STATION GIU2 Lo320INATE CHAMNTL Lk * SENSER = = = = = = = = - DELAY
NOo NAME hda () nla VILTIR SAIN(I3)  CAIN(V/XK) TO(SEC) D.Fa sy
G1 JDR b L = 72.7n 23 $/3-1 34.0 2.211 1.00 N.700 0
e J.113 o1 NS 72.2 1.560 1.00 1.000 0
H $.300 32 A 34290 1.553 1.00 1.200 0
a2 TSK a7 +Z F.3656 25 Ulz-s 72.2 3.352 1.00 3.700 o]
4 23.399 g% N5 1J.) 1.2%0 1.9C 1.7200 0
H 2.289 35 fd 72.3 2.229 1.00 0.700 ]
03 KYS N 3 13.437 36 Yr3=4 85.3 2.251 1.00 0.700 0
#N - 322012 vz 4153 6.9 3.159 1.00 2.50C 0
H 2130 33 E/W 2823 54159 1.02 0.5392 0
04 oYM o1 +I - 03.749 39 PYSES 65.7 1.330 1.00 1.200 0
N - 64,233 BLY NS 56.93 1.530 1.00 1.209 0
A 3.509 23 ild 55.2 1.507 1.00 1.7290 e
0s SRY 01 4T - £5.763 o Urd-4 72.9 1.00 2.7¢C0 0
N = 6l.217 30 LY 10.2 1.00 1.000 0
H J.254 bR 14 56.0 1.00 9.700 n
26 ASK g1 +E = 524413 a7 w3 1.00 0.700 Q
N 39.714 12 s 1.00 1.300 0
A 74323 1 e 1.02 1.20C0 9
a7 HOK ] e 43 urs=4 50.7 1.00 0.700 61
2 a1 JI5=L 3.0 1.00 0.7002 61
d L2 NS 507 1.00 0.790 51
43 i14d 52.7 1.00 C.700 61
08 TAY Ui +0 - 31.304 43 Clo=1 5427 2.230 1.00 0.700 31
N = 37.069 43 S/2-L 249 24292 1.00 c.700 21
A 2.172 LA NS 5443 2.315% 1.09 39.700 31
43 ird 54.3 2.230 1.00 0.700 31
4 L2-4/> 13.2 1.920 1.3¢C 1.300 31
29 N3 an +C 77.731 53 JIl=n 6J.9 2.234 1.00 0.7C0 51
+N - 32.735 51 [ L 3C.0 2.234 1.C0 0.700 51
H 3.060 52 N 55.3 2.341 1.00 0.700 51
53 il 55.2 2.312 1.09 0.700 51
10 HIT o1 +E 35 B A 656.7 2.332 1.00 0.700 51
+N 57 urr-L 35.0 2.382 1.09 0.700 51
H 53 YA 4527 2.273 1.c0 0.702 51
59 it 55.9 2.333 1.00 0.700 51
54 [ 13.) 1.303 1.62 1.200 S1
11 NIK 01 42 = 45.370 sc yro-4 65.% 2.293 1.03 0.720 51
L 66.599 53 u/o=L 36.) 2.298 1.0C 0.700 s1
H 1.29) 5% RV 6229 2.401 1.00 0.702 51
5F E/d 53.9 2.373 1.00 0.700 51
59 LP-usd 12.3 1.333 1.00 1.7900 51
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##% STATION DATA LIST wss DATE  1783712/01 PASE 02
STATION GROUP COORDINATE CHANNEL an» * SENSTR = = = = - - - - * DELAY
NO.  NAME NO. KM N).  VECTOR SAIN(OZ)  SAIN(V/XK)  TO(SEC)  D.F. ™s)
12 144 01 +T 11.737 52 YAEL] 43.2 2.348 1.00 0.700 25
+N 17.585 53 uso-L 12.9 2.348 1.00 0.700 25
b 3.461 54 nis 43.2 2,342 1.00 0.700 25
33 E/N 48.2 2.307 1.00 0.700 25
13 oxY 01 +E -143.734 53 U/0=H 72.2 2.294 1.00 0.700 70
+M - 84.539 53 U/o-L 4220 2.294 1.00 0.700 70
H 2.625 63 NS 72.3 2.255 1.00 0.700 70
63 ore 72.1 2.326 1.00 0.700 70
58 LP-u/p 10.9 1.200 1.C0 1.200 70
62 u/o-LL 12.2 1.390 1.60 1.200 70
14 SEK 01 +E = 37.57) 77 Y/0-H 50.3 2.254 1.00 0.700 65
1210515 71 yrd-L 30.9 2.254 1.00 0.700 56
H 2.760 7? N/S 60.9 24335 1.00 0.700 65
73 EIN $9.2) 2.397 1.00 0.700 66
15 TSH a1 +e 20.3230 T3 urso-4 42.2 2.322 1.00 0.700 65
N - 55.325 7 uso-L 12.1 2.323 1.00 0.700 65
El 2.253 7A N/S 4220 2.343 1.07 0.700 65
72 EL 4220 2.390 1.00 0.700 55
16 0s1 a1 +E - 59.330 44 U/D-4 47.3 2.294 1.00 0.700 61
+N 1344150 45 NIS 47.9 2.273 1.00 0.700 61
H 0.022 45 €1 47.] 23864 1.00 0.700 61
17 40 +L 0.300
N 9.530
H J.503
18 40 +E +C00
+N 3.500
H 0.900
19 40 123 G.C00
+N 0.330
H 0.209
20 42 +E 2.200
N 2.202
H 3.220
21 43 +E 0.908
N 5.903
£l 9.000
22 40 +E 0.0320
+H 3.07)
H 0.200

1) Seismographic station number (STATION NO.) and name (STATION NAME)
with three character abbreviation.

2) Seismographic station group number (GROUP NO.).

3) Station coordinates (COORDINATE, KM) as measured in km from the point
of 36°N and 140°E. The coordinate axes are taken as positive to the north
and to the east.

4) Channel number (CHANNEL NO.) and the corresponding component (VEC-
TOR) of the seismographs.

5) Amplifier gain in dB (AMP GAIN, DB).

6) Constants of seismograph (SENSER).

7) Delay time in milli-sec for the station telemetered with telephone cable
(DELAY, MS).

2—4—2 Task-6 (Parameter Data Print)

Task-5 TR, ZHE LR 2—2 B X F—7AOREY LP @y 2 r W35
Task TH 5. Task-6 1 TTY 7 5HOIERIZ X h 9247 S h Off-Line Task & LTHdl
5. i Task-6 ZTATERAM S TL Task-2, 3 BFfFicizz b D Task KT
ETHRIVHFLEEhS.

AEAFID TR 4MEHEO ) A Faeliiic T a2 TH 5.

i) BAT —% 9 A+ (Station Data List)

BINACBT % 7~ 2 (BSTS, SRS, BISEE, 0 v AR, F 4
VAANES, TYTEA Y, evyrA v, AT ARES) REASESICY A b
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Table 2. Constants and time data list. The constants and time data in the
list are used for the real time data processing to detect events and measure
the seismic wave form data.

#4x CONSTANT & TIME DATA LIST #*x» DATE 1983/12/0

CA (ML CONSTANT ALPHA) -2.36 C3 (YL CCNSTANT BETA) 2.85

CD (CH. DOWN LEVEL) 3.0202 €S (F PHASE DETECT LEVEL) 3.000

CS (S PHASE DETECT LEVEL) 7.5032 CL (P PHASE DETZLT LEVEL) 3.000

CX (ML CONSTANT A) 1.18 CY (ML CONSTANT 3) 2.04

CZ (ML CONSTANT C) -3.9%

T1 (NOISE CHECK) 0.50 ($) T2 (HOISE CHECK) 2.00 (S)
TX CAVE.F MEASURE) 1.00 (S TY (MAX AMP. INHIBIT) 0.20 ()
TF (F PHASE DETECT) 4.5 (S) TS (S PHASE DETZCT) 1.00 (S)
TM (ML SELECT) 152 () TI (MAX F=?) 180 (S)
TL (LEVEL MEASURIKG) 30 (s) TY (CH. J0WN DTTECT) 60 (S)

713 % (Table 1).

i) . osEg, WEREES — %Y A b (Constant and Time Data List)

R L OB EDTRTOF — 2DV TF — 2 HERBER LOTF — 2 Offie ) A
FizHJ13 % (Table 2).

) ey EEsG 7 — 74 v 2+ (Structure Parameters)

PiloZpnEEE V, 0F — 7V ONEY 7~ 7 A ORHE LR Ut v A b BT
5. 12721 V, offix 1 xFoiifscitEiiz bivd (Table 3).

iv) M5 — % v 2+ (Region Data List)

IR E S RGBS L0 4 » ¥ = H v IR S g4s  (Region Name)
LLB Y A MCHATS. coV AR TEEELS TR L A0 T Fig. 5 1
W EDKS & UTRT.

v) VA MHDER

Task-6 MIFFENDHEV A FDOFR 2 » £ —2p TIY I Eh DO TUHHEL) A
FERIGET S, BIIMKTTH LY A PO ERS.

2—4—8 Task-7 (Channel Open/Close)

TTY & oLImiz X VLT + v i~ Close ({RkIE: Manual Close) % X 0'Open
(fk1E#% O : Manual Open) #4175 Task TH%. o Task 3 TTY 256 DZER
12k hIiFEn Off-Line Task & UTHURS.

MIBPIZE 1) MR E i) 74 v A r D Open/Close TH5.

1) FRSE DR

Task-7 NI FI N5 LU &AAS (Station No.) OANTER A v~ 7H TTY i
I Eh s 0T Open/Close OXHF + v AL GURANEOHESEATTS. T Bl
WO Y 2 — v —0RX ANTHE, Th T TCCANLIES + VFRLD
Open/Close ffi#fic X ) <=2 277 —7A%WH L, Task-T %77 %.

ii) =+ v* 1o Open/Close

MTUCH AT B2 AT 5 &, HMSMISEOF + v~ A 2§, TTY whi)
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ENDZDOTHEGF + V2L OFH & Open/Close 1HFEX AT 5. 4L > Open/
Close 3% T+% &, F4 VRAAH{BEORNIZY 2 —vEF—DREANTEZ LT LK
DRPETFS DAL 2 o 2w —SHIHIIT 5.

3. V7L LIRHHEREZDER

3—1 #F ¥

Hd o RTPS LRl S Tr ot 7 A b2 12 X F S /by 7 — #
WAL OMIF R EUT 5 2 EANETH L. ko~ TH—iasy &
T S/N ORETAT LED AT N2 BT 2 0 H 5. P iiih o
FEMTHL E D TEMNICE DIk T — 2 D AJIfiow-T RTPS %5 ~ + 35 it
ol THot. L L RTPS BN EORIETH 5 1otedd v 2T 2Dk,
Wi b fnofe. AT RTPS 2AdtseillohiETh 72 = & & S ULz s &0
Phase Data o#fjlfEIIC DWTHITAE T — 2 D€ = 2 — 32348 & X L& 2 g gic
DT DPIER R DWW TR 5. RWSiW@@M®77?A*iK<QMQWN
DY AT 2 @fuﬂﬂﬂiﬂ’& LTI ShTwa7cs, WG ER & s oY 5 o
B BT CEC XD IFEEESO MY S L Al T h T e i LTL\
%. RTPS %< < DTSN HETFC X 53 - e i i o ADPS TX v
FEOMIMEIT L DRI I h D Z Lol B,

Phase Data » & fofiliicsuwTdishs & RTPS )85 o il 447 5
Lo WMIFJf@@ﬂﬁ&kVﬂbL@tmﬁiﬂ%%17ﬂ¥d)7wx4»Lﬂ
LTz Task-1 & Task-2 07w 73 A0Z W&, Pk, S ESoF R,
AR 61 Phase Data offrjiliz frichbiiicsd, Task-3 2SI Tuian oy
Y7z AOEEIRGEAINI T e it o . - T Phase Data ool It ons-
BRIz E UTHEREE O Z G 6 AR LT T Boie ownwTETiys, EiERs R
My 8 A LRIV TORIT o7z, DED L 5 ikiEns &Eo k2 A RTPS
DYERET A P & FTH Vv ~MGE VIR TIT 5 & S TE i - e,

3—2 PR B

P piofiilizk o 8 2o A 57cd. Tihbb

D) Pukwmhzaiez (10 msee HifrZR).

i) Pywmosr kv Jim (LR 0Z).

i) Py 7~ F o Figmuki

P U o B0 & & ¢ Task-4 THEEIN S P ROz 0 5 L~
MlEE AT S L UCEHlS s, FHERSINTIafR R L & s aiE (Wrex 0

EREE) wInareiEde P B L 5. Task-4 TilsgEdh Task-1 ©HiF R
BEP Y (24 XLDFAEITHHDO PYE) ot v~ 23T i~ k5o
Thzohs.

RPEHH vt =F 71, M {(TH 7 1 A ~n) X CL(V = BEEH) + v
N AT Al A VLS T ARHIE )
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AEDF A FEIHTIEVSAREER CL=3.0 £k . CL i3 LhEFEsL
MBEXOACTEL IS RIBL, Fh KEEVTELENIMTERED TR
BtER S 2 5. % OMMED 7 4 v <As 10~30 pkine TH2 = LxH[EL 100
pkine X b4 KEWHTE MIEEESOE (KP ) EFa&0) e rtar e
CL=8.0 BEYALBTEME VLD, UL AL T AT ¥l /) 4 X VAR
WIFRTH B > TE DEES TREINIE PG v 23557 #F2 0 A5 VEE 5
TEoivk 5, ML koTEe (RTE & BB OWTOTE O &%
) /AR v ME LTREERS. SREI0F A BTk 30 gkine LFREL,
FhF /4 AVRANRERECGETH->TH 10 pkine BEED /) 4 AW H 555 L
BelofR P IR U AR REFT 2 K51 Lic, VoS 7 ARIIEM[LE, SO v-~tsAg
T ABERHMAI X > TS T LWL LR EbR WS HAT 5 70 b o TR
BIOLIZHRETES. SADOT A FFIHTIRZ O V-3 7 AFHIEfIZ 0 pkine EF%
EIRTHWD, SRRSO & 2 AW e A UATUN T 5T — 223780 THS.

Dbk X 5 hEHERELXT-10K P o4 Task-1 THRF LI E/ A XF =y 7
% Task-2 THT Licth, EX P EEHIT 2.  oRHIIR P EOBEEXA 5 Te=
2.0sec IR P BBV~ L L LW v ARk s 2 B0 — 208 N,=22 7%
SFETHWTT 5. SEIO 7 A PRI T @RI 2 S Eofillse R P OES
B S h G oREoRlfELEY LP wilinges s & & L.

ERo L5k PRBRIRH O DEMREIL SHEOBMIKBREEZHRF LTEBEL TS
B DD, HHUH Y 257 ADERRE TR HBED v AT AT P HomHlxT 50
THEDEC LOERMEAML DS LM T. L LSEDOT A MRINZ Y T A 51
LA AT AR THET) E R TV B O TRRER ECLLEE L. otk M i
L0 X h &/ WbiZo 5 bRl hicle - fdnik b 5. ZhixFic 2 AL Lol
A THREIhRE LB E WS RS 52 e ledThH 5. P ERHBORILE
U 100 gkine Bl ED L DI DOWTUIMTE DO 2 4 Av~_ATHX 2 2, Fit
D80% D L DIDWT AMNT &5 MRflfifi & 0.05sec Ol T—F L. 7t L Dbk
11 10 mm/sec O HIEIEDE = & —BIHT X 5 T 5.

PEoB oz Es LTRD 3 DD HFIZ LS.

a) loo@ibcilv<ik szt /4 XNRATISh Lo BEOTH WA (o
& ZVEIOPEING) T—ERIPNS P it Lcia

b) P v N2 T e o e ST v v B S 2 fefed SR P LR
> TR LSS,

¢) MEFsHEEAMETE L, WUHREBRWLIZ Lo L ERMS L, VT A 20T A
F AP E DRI TLI T ORI D 2FTF — 2 LI AL LG

a) BLO D) OWTOMIUTHRED AT ATHEET S ENTESA, ) 1220
Tt v AT AOMIRE NI DL 2 & 2t LAl L, AT — 2 2 dlifERpcEE L, A
ONFET DA 7 A4 VIBLIZ EDMEND S.

P oo kot b Fig (UP 703 DOWN) ot S/N 28 20dB LIETH
NFELVERY 552 ENTES LHITENRS. ZOFEOILE LA OFFIAEA Y
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T g A DI R TIE  HHTH D GO IEE 2 2. S BB o A8
VAT A THWOM LG E DD AT RIS 2 WHEEOTS W2 LR RET 5.
Py 7 n— 70 REEII RO MAIT 5 = e, Ribibi I ol
BD), AEHBLE (TZRPEHENS £ 300~2000 km OfEFHOIBEE) *5 X 08 #ibis (Fafhint
P9 2000 km LLEDE) % 3k 2K LATICIE LD > A F A TOMTIPIZE
ZHERT Blcdic bR s e LT HiEhs., o PR P oo
Tx=1.0sec DI TO—E V1% 2 2{EFORED bk 5 (TASK-2, iii) £:0).
SEO 7 A PRI TR ESEEH 6Hz Mk, 5~3Hz, 2Hz~0Hz »[X/)> LT i,
LIS X ONEIME & SHED e, VR U O PTG DIBTEA X 2 4 b P DRSS
126 B29H DI K% (PR TG, M=6.7) itk T Zb%x & Uik X 5124
2B VT AxA LI Y AT AT X B TR OWIRER L 2 ofast b bh
Twd. ZORIEDWTIRETHE L BN S P MTHED A= 7 b L DRRINZELE ) 7 v
sA LN X D RINT 5 2 ERHIMAER THHZ EeRBT AL 0L LTHERICET
.

3—3 S P

S P OFFREXI OMPIFT) P LI X Thle b BiAMETHS. Fhizy
T PP o S/N 25 20dB ETELZ L vorex L, SHEo S/N 13 6dB &iT
BB ELTRTHIgV. SEORECIERL LI EIETRFEIREAORTEL. &
E XL BRI X BIEHEO X7 P VSO RERC X5 HERED 1 DTH 5.
COTFBRTIEE 0BT H X H 50 LDMBLENDH Y, )V 7TA XA 2MINTITHE X 7
V. Wwhids AR =5 X% P ool (TiesHEM, 1975, &M@, &k, 1979,
¥iH, 1980) X S OVWTLZDFHANRELN Y 2N OFEL LT+ VERLDY T
x4 SAENT AR E oL, & <2 S F LS OUTE ORI IES A EH & o
W ENTe Te BB B 5. TR SR STETH S &V S RIEEFIFEO
HIE LT Do MBLEEN i e s, BOR TR 3HA* AT S Particle
Motion O#2FIF LiciES LS Tw3 EH, Eo, 1980). thbofik
AFRFR DA O K E VCHRE oM THEATSORHE L E Wi 22300351 Y
T4 AT LT 5 ST sy,

YTz A AT S B ORI 0 T E OREEINY I Bl R EIE LTS LEA D
B FRANEFEOMME LT SEXMRIELABIZ SWTH S &x METS &5 0E
.5 UREHI e S L EF S 7o o, 8 o TR BT AT AS TR 0N T B LBEA 5 5.

COX S IR T AT dDI DY T x4 AP AT AT SHEOHBI < 2 —
VEED NG U TAIL —F vl TN T 5. 0% — it S-P At 10 see
LUFofatiitilhxd e & LR D X 5 e b2t 35, T7hbb

a) G AmwﬁP&mamimmtﬁtuﬂifﬁﬁmmm_®@MP&,®P
Worn—7oWER, ©S-PRHORMNOWET, DSERIC ® BEMRLETLEND b
ﬁﬁQﬁ(ﬁﬁ)KE%§h5A5~V?%o_b

b) Wit @ EIRAIEE VA LD A 12db U ETHD o L.
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c) PETE @ DAL v (8-P WEINCAA) = PhiE @ of% T A & g YR H )
Lo T, EDHEE o TN T BT EL T L

I 8 o4l S-P o/ W Btz Wi X o Tw B BENE
S, KFW2WMAyERFINTEL L itz b) oA EaT iiEIhsEE52%. 8
WS N 2 OIIETH B IRTED & &2 RIMZ A5 L &w/lvbh s
fed Y T x A 20T BT S =50 msee BLI-oREARD LIS

DL I s 5E Lic i s, S ot matianintio & & IR v~k i 2 L
fqiils (Task-2, (iv)) oFPEEHWLZ L& L.

COHFBRIITIO ) T2 A4 AT K T OB E LT B, bk LT
BB TR N TR BRI D v A F A THALT 3 23035 5. o fiibyiicouwTd S
OWINE P ¥ o LB HEO v A5 2T Dt 70 =) X A0 X ) R
(D7 A z4 5000 E LT TR L) Eha. R UTAhoREEIbs CrdiRuii
JmasT S-P A 8see WithTH o7c. SEIOHKTT A Mo TRAFEARILI A
ks SRR vk L. P oRIMAVNSTEC Sk P& T
B Utk o 2 89 80% D Hilico\u T +£30 msee D EDTIPRT S DT F R % &
W32 o EATER. P Hlre T Lo KL IO PRI ITIEIEE O JE L UL E 4525 Tilg
CHLLREEIr IR 2 E DX A g Tt d, SISt D AligE LAIbidgEE s s AT
iz LItk 5.

AR5 S YT v A idE e Cs=0.5 & L. FhSFrri—
Fo AN Lt A— v A2 RN R EN 50T 0 F = v 7 54T 5 fed DI
Mk TH 5 S WU Ts=1.0sec & L. Cs % 11T illic 3513 & S oA
2 L OWINTESR AT 508, Fo—77 T SO TR HIEL PR IR o B H IS &
S AR T ¥ 0 sl b e n. Wz Cs oflidvh&F 825 E S Ptk v ~r 255
O@DIEIF Y~ 7 T T Ts OREHIIRZAHD S W v~r oG5 s
B &S, oIy, Pk X OV T & i b b b S Pt
MTERGENDS Z itk s, SHMOBIT A+ T Cs 8L Ts i@ TEEE Lol
Mie AR B ROFRLTH - &S h s, —ins S FEoirb Lah s
W THHIEE Cs LU Tsixk&E i & o THPNEiiE & - THLHR T k&
B E Ul e B, 2 E D S/N VL E DRI 785, T b 258 LI ilgs
Iz bhs, 2HZHLSEOL BN DR THS &L Cs offie S ED
PIA B, Cs S ibET s o Lz D oEiv~<r o S/N #4t3es0
T Ts /X E bl s SEMNFRETE L5,

S W OB D& T BT P I O BRI T A LA o bEGE ED
WIS 5 DT, HBEO v AT A TRRIENTNEEFESD S/N 0gEioicd DN %
AT M GTIHRN 2T Y. Fli—F + VI ALDORTOHMNC L 3D T/l %
F o VERATOFRFROEIREREM U0 RERTT 5. o0& &L L
2T, D oEmc G TR AMETHINEUN B LD TLIETE 2 X 5 Ie—RIYTF
Pt g, ZOBE v 27 212k 5 S Uik Lot Later Phase offilic 2Tkl
Eh D THFELLBN%.




[M. MIZOUE et al.] (Bull. Earthq. Res. Inst., Vol. 55. Pl 1]

Table 3. List of the P wave velocities (in km/sec). The P wave velocites are
given for the epicentral distance (horizontal coordinate) and focal depth
ranges of 500 km (vertical coordinate).

wee STRUCTURE PARAMETERS xas JATE  1933712/201

VP (XM/S) 1 3 54500 2 = 5.600 3 = 5,723 4 = 5.929 5 = 5.930 5 = 6.000 7 = 6,102 8 = 4,200 9 = 5,300 0 = §,400

A ™ 6,500 80 = 6,600 € = 5,703 0 = €.833 £ 7 6,532 7 = 2,000 5 = 7,130 H = 7.200 1

7.300 s = 2,400
K 272500 L = 70600 M = 7,700 % = T.I127 0 = X.XX P oz XK QT X.XY R T X.XX S = XXX T = XXX

U 2 XaXX V= XoXX W 2 X XL X 3 a X Y 3 MAX 2 T X XX K = XaXX PT OX.XX X T XeXX % o= XXX

l) )0 103 1)3

sk} 450 500 (KM)
1 1 1

111111IZZ!SS“LLSSES)S)56066677"783777 414333
1333344445555555566650677777383389%030A448333C
145555555555556667777333383%7/730AAA3233C(2903
16666656077,77335863)99999133‘»\/\3«.3CEC’0033 EEL]
17277778888333437997999000AA0833CLC25€ HARRITIESTITIIT R0 40000800003000IKIKKRKKKKK
I88883555899999999903AA553;CCDDDLEEEFFFr HrHHZIIIAIIX[[XJJJJJ.l.lJJ.lJJJJK(K‘(K(K('(KKY((KVK'(KI(
19999999999000AAAB33CCODODEELEFFFFGGCI5GHARANAT IXIX;XKIJIJJJJJJJJJJJ‘KKKKKKKK(K(K(‘KKKKKLLL'LtLLLLL
xAAAAAAAAAABEBJBCc;aobniii;rriirs:ssuaa|n~w~4'1lll‘x'liJ'JJJJJJJJJJKK(KRK(VKKKKKKKKKKKKLLLLLLLLLLLLL
xssaaaascccccccnbnnD:EEEErrrrFa:GGGGnunnMn4xlxlxlxxxxJJJ-JJJJJJ:JJJ((k(xx(((xnﬁxkx!x(r&LLLLLLLLLLLLLL
50~CCCCCDDODDDDDOCEEEEEFFFFFFGGGSGGHHHARNNKITLITLS TITTI30030030 30 IKMRRRKKKREKKKKKKKCKCLLLLLLLLLLLLLLLL
IDODDDDEEEEEEEECEFFFFFFFGGGGAGINNRHAMAHITILT TI3JJ9203030833 JKKKKKKRKRKEXKKKKKKKKLLLLLLLLLLLLLLLLLL
JEEEEEEEEEFFFFFFFFFFGOOSGGIGHHNHANYRHRITITIIZTY ITIIIIIIIIIIIIIIRKAKRKKKERKRKKKKRCKRKLLLLLLLLLLLLLLLLLLL
LFFFFFFFFFFFFFSGOGGGGOGOHHHRHAARARIIIIIIITIII5 030000042 300KNRLK KKKKKKKKEKKRKKLLLLLLLLLLLELLLLLLLLL
1G66GGGG6G66GGIGGGGGSHANNKAHHHANIITIIIIIIII 10 IIIITII8ICEKTRKY KKKKRKKKKKKKKKLLLLLLELLLLLELLLLLELLLL
lEGGGGGGGGGGGGKHHHHWWNHHleKIAXXXK¢IKIXJJJJJJJ.lJ.IJI}JJ('(K(YK"((K((I((A(KK\(KKLLLLLLLLLLLL'LLLLL‘LLLLLL
ITHHHHHHHHHHAHHHHHHAHARA T TIITIL LI TITIJIIIIIIS30 50300 IKKARRRKCKKKKKCKCRKRRCLLLLLLLLLLLtLELLLLLLLLLLLLL
INMHMHMMNNNKHNHNh!llIIIllIX]XXAI(JJJJJJJ FIIIIIIISIRCRAAXKK AR KRR KL CKKKKKLLLLLLLLLLLLELLLLLLLLLLLLLLLL
THRUHRHHRITIIIITIIIIIIIIIII2TLJ4000030003305330KKKXEXKKKEKKRK KK “'((KKKLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
IITITIINRRDIITIIRIIBLLIZUIJI300000000000IKCERACKEKKREKKKERKK KKLLLLLLLLLLLLRLLLLLL L L LLLLLtLLLL
100=TITIILITLIRIITRITI2JIJ30000900300J0330IKKEKKKKKKRRKXKLKY ‘(\KK"‘LLLLLLLLLLLLL'LLLLLLLLLLLLLLLLLLLLLL
TIIIITITTIIREISIIIIIIII3000I30303000IKYCKRRARCKRKSKLCEREMCKKYRKKLLLLLLLLLLLLLL Lt e LLLLLLLLLLLLLLLLLMM
lJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJK’KK“VK\(Kf((VK<‘<K’(KVKKKLLLLLLLLLL.LLLLLLLLL'LLLLLLLLLLLL‘LLL*““"
134333333 000330033300300333033KKKKCKKKRKKKKLCXCRRLEKKLRKRNXLLLLLLLLLLLLLLLELL LULLLLLLLLLALLLLLLLMMYMNM
133J3J3333330033333333J00KXKKEXKKE \K<k((x('("(’<kKK(KK'k’LLLLL CLLLLLLLLLLL LNt LL L L L LLLELLMMMMRNY
TJIIIIIIII9I4IIIIRAKKKKKSKKKKXKKRAKXKKIKKC XS SKKKKNKLLLLLLLLLLEL LLLLLLLEELLLLLLLLLLLLLLLMMMYMMM MM
TJJIIKKKKKKKKKRKKKKKKKRKKKKKKKKKKK KKKEKCKCKXKRERRLLLLLALLLLLLLLLLLLLLLLELLLLLLLLLLLLLLLLMM MMM MMM MY
IKKKKKKKKKKKKKKKKKKKKKKKKKKXKKKKKK KOCHKLULLLLLLLLLLLLELt LLLLLLLLLLLELLLLLL L LLLL MMM MM MMMy
TKKKKKKKKKKKKKKKKKKKCKKKKKKKKKKKCKKLXKKKRKLLLLLY LLLLLLLLLLLLLLLLLLLELLLLLLE L LLLLLMMMMMMMMMMMN MY
TKKKKKKKK KKKRXCKKKKKKKKKKKKXKKXXKRKKEXLLLLLLLLL RUREEY LLLLLLLLLLLLLLLLLELMMMMMY MM MMMMA MMMy
‘lSO-KKKKKKKKKKKKKKKKKK&KK(&KKKKfJ(:(KLLLLLLLLLLLLLLLL‘.LLLLLLLL'.LLLLLLLLLLLLLLLLLLLLL*H‘L"!H"!"‘W!HH‘H*‘NNH‘
EKKKKKKKKKKKKKKKKKKQXRKKAKLLLLLLLLLLLLLL UL L L L Ll Ll il L L LLL L LL L MMM M MMM AN NN M M
IKKKKXKKRKKKKKRKKKLELLLLLLLLLLLLELLLLLLL LUl Ll L Ll LLL L L L L L L LLLL MMM MM UMMM MM MMM MM Y M
JLLLLLLLLELLLAL L LLLELL AL LLLELL Ll L UL L L LU L L L L LLLLLL LL UL MMM AM MM MUY MM MMM MM Y
TLLLLLLLLELLLLLEL L LELLEE L b LLLLLLb Ll LLLLLLLL L L DL ULt Ll il Lt MM MNMMAMY MMM XM MM MMMMMM MMM Y MMM MM
JLLLLLLLUALALLLLRLLLE L Lt bt et LLLLLLL e bt bbLLLes el Jﬂ4‘1'41‘&'4’1'4‘1\"1N'ﬂ%""'{‘”"ﬂ‘l‘!"‘ﬂ!ﬂ‘m!!\tn“
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Fig. 5. Map showing the divison of the regions of which numbers and names are given by the RTPS. The line
printer output for the preliminary hypocentral data produced by the RTPS includes the region name and the
corresponding mesh numbers in addition to the hypocentral coodinates.
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Fig. 6. Strip chart seismograms (the vertical and the NS components) for the
events of the earthquake swarm east off the Izu Peninsula of 1980 at HOK
(Hokiyama) station with the recording paper speed of 10mm/sec. Arrows in-
dicate the arrival time of the P and S phases and I’ (finish) time as detected
by the RTPS. The RTPS measures the arrival time of the S phase on either
of the NS or EW component despite no visible monitoring seismograms. The
direction of the initial motion of the P phase detected by the RTPS is designated
as U for upward and D for downward movements. The difference between the
manual time picks and the automatic time picks by the RTPS is indicated by
at, and 8t; for the P and S phases respectively.
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Table 4. Line printer outputs of the RTPS corresponding to the seismograms

shown in Fig. 6.
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Fig. 7. Strip chart seismograms (the vertical and the NS components) for the
events of the earthquake swarm east off the Izu Peninsula of 1980 at HOK sta-
tion. The P phases of these seismograms were not detected by the RTPS due
to the excessively small amplitudes. Therefore, the RTPS misinterpreted the
S phases as the P phases for the examples as shown in the figure.
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Line printer output of the RTPS corresponding to the seismograms

shown in Fig. 7.
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Fig. 8(a). Examples of the reproduced seismograms including the initial P phase
(the vertical component) for the very closely located events of the earthquake
swarm east off the Izu Peninsula of 1980 at HOK station. Note that the higher
frequency components are predominant for the case of D as compared to the
cases of A, B and C.
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Fig. 8(b). Amplitude spectrum of the seismograms as shown in Fig. 8-(a). The

peak of the spectrum is found in the frequency range of 2-5Hz for the cases of
A, B and C and is found in the range of 8-10Hz for the case of D.
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Table 6. Line printer output of the RTPS corresponding to the seismograms
shown in Fig. 9.
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Fig. 9. Comparison of the lower frequency predominant (case 1 and 2) and the
higher frequency predominant (case 3 and 4) seismograms for the events of the
earthquake swarm east off the Izu Peninsula of 1980 at HOK station. The dif-
ference in the spectrum structure of these seismograms is detected by the RTPS
through the processing to measure the average frequency of the P phase as
shown in Table 6 (4 Hz for the case 1 and 2 and 8 Hz for the case 3 and 4).
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Fig. 10. The average frequency of the P phase versus the number N
of the corresponding events of the earthquake swarm east off the
Izu Peninsula of 1980 as measured by the RTPS. A tendency of
the P phase shifting towards the lower frequency ranges is found
for the periods of June 27-29 and June 30—July 6, before and after
the occurrence of the earthquake of east off the Izu Peninsula, June
29, 1989, M 6.7.
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Fig. 12. Comparison of the epicentral locations of the events in Figs. 11 determined
by the RTPS (open circles) and the manual procedure (closed circles). Syste-
matic deviation of the locations determined by the two different procedures can
be reduced by introducing the station corrections for the P arrival time.
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39. A Real Time Processing System of Seismic Wave Signals
and its Performance Test in Application to the Earthquake
Swarm FEast Off the Izu Peninsula of 1980.

By Megumi MIZOUE, Isao NAKAMURA, Hiroko HAGIWARA,
Heihachiro CHIBA and Mitsuru YOSHIDA,

Earthquake Research Institute.

A real time processing system of seismic wave sigmals (RTPS) from local networks
has been set up with a minicomputer with a CPU memory of 256 Kwords. The system
detects events, reads the arrival time of the P and S phases and measure the maximum
amplitude of seismic wave signals. The RTPS determines the hypocenter and magnitude
of microearthquakes when the arrival time data is available for more than three stations.

Continuous seismic wave data from telemetering stations are fed into a pair of
input buffers of about 16 Kwords (10 bits/words) large enough to process 128 CH data
of 1sec interval with a sampling rate of 120Hz. Input seismic wave signals are
compared with the amplitude level of the average ground noise at each of the stations.
When the successive input signals within a preset time interval exceed the given
amplitude level, a time pick routine reads the arrival time of the P phase with an
accuracy of 0.01sec. The direction of the initial motion of the P phase is detected
for the vertical component signals at each of the stations. The arrival time of the S
phase is measured by a time pick routine which compares the input signals with a level
of the maximum amplitude. In addition to the time pick routine, the RTPS can measure
the average frequency of the P wave group and classify an event as the local, near or
teleseismic.

The RTPS is designed as a pre-processing system to produce preliminary procersed
data to be refined through later processing by more sophisticated algorisms. A. per-
formance test of the RTPS was made in linking with the telemetering network system
for microearthquake observations, ERI (Eafthquake Research Institute, Tokyo Univ.)
which covers the whole Kanto district with 15 short period seismographic stations. The
results of the test for the case of the Earthquake Swarm East Off the Izu Peninsula of
1980 can be summarized as follows.

1) The error or the arrival time reading for the P phase is estimated to be within
the limit of +20msec when the average ground noise level is less than 20 ykine and the
S/N for the initial P phase is larger than 20dB. The direction of the initial motion of
the P phase is one of the most reliable bit of information which the RTPS can produce.

2) The error of the arrival time reading for the S phase is estimated to be within
the limit of +£30msec in case of the local earthquakes with S-P time of less than 10
sec. The successful result for the S arrival detection by the simple detection algorisms
is mainly due to the characteristic pattern of the local events in which the S arrival is
usually followed by the signal of the maximum amplitude witnin 0.5sec interval.

3) Epicenters of the microearthquake east off Izu Peninsula were located by the
RTPS at points 10-20km apart in the WNW direction as compared to the results based
on the manual interpretations. The discrepancy can be substantially reduced by intro-
ducing station corrections for the P arrival time readings of RTPS.




