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Table 1. References for the automatic processing systems.

Regional Center and Observatory Reference

Research Center for Earthquake Prediction SuzukI et al. (1988)

Faculty of Science, Hokkaido University

Observation Center for Prediction of Earthquakes and HASEGAWA et al. (1986)
Voleanic Eruptions

Faculty of Science, Tohoku University

Earthquake Prediction Observation Section MI1ZoUE et al. (1980)

Earthquake Research Institute, University of Tokyo YokoTa et al. (1981)

Regional Center for Earthquake Prediction Observation YAMAZAKI et al. (1984)
School of Science, Nagoya University

Regional Center for Earthquake Prediction WATANABE et al. (1982)
Faculty of Science, Kyoto University MAEDA (1985, 1986)
Regional Data Center for Earthquake Prediction TSUKUDA et. al. (1985a, 1985b)

Disaster Prevention Research Institute, Kyoto University

Wakayama Microearthquake Observatory ISHIGETA et al. (1985)
Earthquake Research Institute, University of Tokyo
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Fig. 1. Seismic stations of the University Information System for Earthquake
Prediction Research.

2. LRFLOLEG

TR v 2 W XD BEAIE, BRI v 2 AR BT - 2 RSB L T %
BT, Hillit v -2 LicE 5 MR Thbh v 3. FoksE—HETH
L HhLT, MBI D Z LT X b i R 2EEBES, SR OHK ¢
VE=BBELRTL 2LV TWENREET S, o) LicHc T 5405, EPDC©
BET DX ) e GRIEZ1T/e 5.

(1) 1 3ZLiiBey 2 —0bDAEZF = v 7L, HLWF— 28T FhEE
BRI Y~ 5.

(2) () CRCTEERROEREFEI TG O, A—WREEHET 3. Thst
AL LIRS LTS

(3) MIuMBEInbOREDZ T TRREYTRS.

(4) (FHESNIMBEOTLAM D iz i, BRI - 1 (1986) DB TFECcA—ED




520 fHf— « FBE 7« PPRRRE] « B TR« PTADDFIE « BRIRER

UPLILL
P=5R=2

#a
DAYZrTIL

Fig. 2. A total overview of the system.

GBI D 2T TR 5.
(5) FRHECRA—ILEO b 0 & e o REEAIR D % AL CRIFREL T 5.
(6) FRHEROTHRIETRRAIN D A TH S ML ¥ 2 =535 o Ky, 5l
B LTHAIF — 2 DA THERRAEL TS

EPDC ook FEE T 2 2Dy 5 7, MONSORT & MONHYPO 235 LT\ 5.
LEEoEAEAED 5 b, WAEICHEYT % 1)~ (@) % MONSORT » #H:41, AMET
»% (8)~(6) % MONHYPO 74824+ %. MONSORT-MONHYPO o5 — 2 ZL
125 4 22 EOPEE7 s 40 (DAY 7 -4 M ETRE) 240 LT Tbh, BRI E
BIAEET A4 (Bih DAY 7 > A L LIRS WEZ bH D, ¥ MBER0ERY
Fled 7w 752 MON (f=—+oD TSS Z iz =~ v Felgfis i, #& DAY 7 -4
ARBR UL BIFRER LT, DEDY A7 226G % Fig. 2 AR L.

3. @i 4 B

MONSORT 1340%, Fig. 8 i2RL7cT B —F o — M » THA AR O % 5247
T5, Mty 2 —DEHBARTF - 2% ) TAZ A4 ATREL, ThEF— 22— 23
BERy T =7 « YAFARTTITER LTS [« 1985)]. V7451 4a e
AT RHEZNNIEND, Fy PV OBEEREDORRPIITT -2 DAENLZDHDS
BRI 3, THREFBLVWZ ETiXky. T2 THRAMEREE 1 BH
(YExEH5E 8 AM) s TTlebhd. MONSORT »iEEidhs &, 31
BREBTOF —2%F — 2 N=2AnLHREL, TOWRERE AT« v -+ TEERIEHC
WL B, FOB, BRERLEOHEL, oL bBVFHRR D ELX T Bl&E2 K
DEHRE L, TOFMAELROERER & L.

Wk x Foth, MR v & — HIMELC X HERFFD 90 BPLIA, BmRfLEA B° LI




VT AR AHET — 2 OHENE 521

MONSORT
Fta

F=FR=2 Fos-2
iERAA — 7] 1:EHSBRER HBSRE
riatall g
v—t
C leT| <9085
| : <90 _
b [Fl—ihR
: 1530RIE 1 Qggggﬁ EN¥armt
[ |
HWRC LA
Bhmgy -+
-7 Bift v & —
ERRA — ey
DAYZ 74
f3:a

Fig. 3. Flow chart of the preliminary process carried out by MONSORT.
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Fig. 8. A list of hypocentral parameters made by MON.
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Fig. 9. Epicenter distribution of earthquakes located by EPDC during October,

1988.
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Fig. 11. Epicenter distribution of earthquakes located by EPDC (red circle)
and JMA (blue triangle) for the period from Oectober 1 to October 7, 1988.
The difference between corresponding epicenters is indicated by a green line.
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COHM 00:18:34. 03
KGM 00:18:35. 63
YGI 00:18:35. 70
TNJ 00:18:37. 45
MYO 00:18:38. 35

ccccuuouoacucuoupyucuoogcuouucuocoa

88/07/11 23:08:34.
88/07/11 23:08:34.
88/07/11 23:09:20.

0SI 23:08:38.88 U
HOK 23:08:39. 04 U
MBS 23:08:43.68 U
OYM 23:08:44.80 D
MNI 23:08:47, 68 U
ARD 23:09:20. 64 U
ONO 23:09:21.92 U
OIS 23:09:22.24 U
WKM 23:09:22. 656 U
HNM 23:09:22.72 U
OKZ 238:09:23.04 U
KIS 23:09:23.68 U
KKW 23:09:24.48 D
SRT 23:09:28. 64 D
MJY 23:09:28.64 U
SHR 23:09:28.80 D
0ZK 23:09:28.96 U
HGU 23:09:29.60 D
KZG 28:09:32.32 U
KUM 23:09:34. 08 D
ISI 23:09:39.04 D
AOU 23:09:41.28 U
MZT 23:09:44.80 D
HBR 23:09:48.00 U

Successful and (b) failed examples of separating small events.

04 139. 3509E 36.
33 139. 5023E 36.
95 135. 7566E 36.
62 135. 8063E 36.

S-P=013
S§-P=

=]
w
@

003
005
004
003
cos
001
011
011
009

012
014

o
-
'S

015
016

L T (2 (T 1 T T (1 (T T | 1

S-
S-
S~
S-
S-
S—
S-
S—
S-
S-
S-
S-
S-
S—
S-
S—
S-
S~
S-
S-
S-
S-
S-

wvv-uv-v-u-u-u-v-v-u-u-v-v-v-u-u-v-u-u-u-u

32 139. 1543E 34.
40 139. 1203E 34.
80 135. 2069E 33.

S-P=008
S-P=003

wv
-]
"
o
o
pact

o
o
—

002
002
002
-P=002
S$~-P=003
$-P=003
S-P=006
S-P=006
S-P=005
S-P=000
S-P=008
S—P=

TrrRTTeY

L]
vUTovwvuuv
W

F-P=020
F-P=
F-P=019

F-P=009
F-P=008
F-P=007
F-P=010
F-P=007
F-P=014
F-P=022
F-P=016
F-P=011
F-P=016
F-P=015
F-P=020
F-P=018
F-P=0156
F-P=011
F-P=012
F-P=002
F-P=017
F-P=003
F-P=016
F-P=002
F-P=003
F-P=021
F-P=001

(b)

Z DELA NI

B DR

9053N 117. 52KM M= 2.
7031N 120. 04KM M=02.
2165N 005. 26KM M=02.
1291N 019. 79KM M=02.
33 DST=0079
04 DST=0061
98 DST=0057
47 DST=0118
26 DST=0140
08 DST=0162
14 DST=0323
71 DST=0335
68 DST=0336
64 DST=0329
76 DST=0302
93 DST=0301
65 DST=0298
22 DST=0270
34 DST=0339
06 DST=0314
10 DST=0398
43 DST=0363
40 DST=0265
16 DST=0383
64 DST=03561
33 DST=0382
08 DST=0401
69 DST=0427
19 DST=0413

0-C=-01.
0-C= 00.
0-C= 00.
0-C=-00.
0-C=-01.
0-C= 00.

0-C= 00.
0 C=-00.
00.
34,
40,
42.
45,
50.
42.
48.
40.
44,
56.
43.
47.
45.
43.
41,
44,

ot
L | | | (| T (1 A 1

OOOOOOOO‘OQOOOOOOO
OOOOOOOOOOQOO(’OOQ

7462N 021. 93KM M= 1.
8708N 028. 39KM M=01.
9866N 001. 60OKM M=01.
0-C=-00.
0-C= 00.
0-C= 05.
0-C= 00.
0-C= 40.
0-C=-06.
0-C=-05.
0-C=-04.
0-C=-05.
0-C=-07.
0-C=-03.
0-C=-02.
0-C= 02.
0-C= 07.
0-C=-07.
0-C= 01.
0-C=-01.
0-C= 09.
0-C= 09.
0-C= 21.
0-C= 04.
0-C=-00.
0-C= 11.
0-C= 09.

27
06
17
35
24
70
39
32
61
44
97
12
67
24
02
31
03
71
92
04
36
94
94
94

DST=0019
DST=0015
DST=0023
DST=0076
DST=0029
DST=0374
DST=0366
DST=0358
DST=0371
DST=0388
DST=0366
DST=0358
DST=0353
DST=0319
DST=0428
DST=0366
DST=0389
DST=0328
DST=0340
DST=0293
DST=0438
DST=0506
DST=0431
DST=0291

L LT hb ol it ATFEM A I 5 EXHE

ERESIHER TR Y, ZORDREFNHZ THIA VLR D 21T tofuaﬁﬁﬁ#
e Ba &0 BT T L b A
Ik Lic & 5 i ksl W

wwoWnT, HEPLE

41 N=025 0
41 N=009 D
66 N=008 D
06 N=010 D

AZM= 085
AZM= 055
AZM= 018
AZM= 004
AZM= 074
AZM= 056
AZM= 040
AZM= 006
AZM= 034
AZM=-126
AZM=-106
AZM=-110
AZM=-113
AZM=-110
AZM=-118
AZM=-118
AZM=-116
AZM=-119
AZM=-117
AZM=-119
AZM=-122
AZM=-121
AZM=-119
AZM=-118
AZM=-121

09 N=025
09 N=0086
59 N=019
AZM= 096
AZM=-042
AZM= 104
AZM= 006
AZIM=-102
AZM=-100
AZM=-100
AZM=-100
AZM=-099
AZM=-103
AZM=-098
AZM=-098
AZM=-104
AZM=-100
AZM=-103
AZM=-108
AZM=-097
AZM=-107
AZM=-112
AZM=-106
AZM=-099
AZM=-101
AZM=-083
AZM=-095

0
D-
D
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X BEREKETC X DEREME 2K LD TR TR A L 02 Fig. 11 TH 5.
CHEBCTH IR ORMEET OB GZFEFCRORS., L~ =F o — F3D¥T
IV REVHIER, HEOBRIAERCHEL TV, MIELTW3R20 Tk, duiEE
+ PR FEER L E O IR T, BRUZEZ DL O LIEFITE.

7. SHOBREHE

3 HiTR~NIc X 5, WTAE CERKERHBEORAEXELE L CAEL T TW5.
5T, PERHEIE - THESRTERABCEDR D E WS Z &1, 27 L LTk
b IR ANBEOFTHELEBRRENSET2HITTH BN, BHILHF L iR
Licw. Fig. 1213 (@) 2 HBCEZI Uit (b) A& Liefitd 5. & EEic EPDC
RRDEEBRER, Ty 2 —2 X AEFREHR, BRCPHETDHOELI ) [EH
FisEt L ThsH. =T THK, TKY, NGY, ABY, UJI, WKY x5tk BB, &L,
BT, KB KB, EUAMTLOMIK Y 2 — %R L, HEEVEOCEEAIOX I
EPDC ToOEREIBCHAVLRIIELEZRLTV 5. (b) TIREAMIKR4: v % — DFHELRER
DAL LT O0FERAVWEIN, —Bb o b LWMBRERENR-TLE STV 3
(b) MEWTH B V5 23, ke v x — 0 BEJLEIC X R, BRAED S H
TELDOTH D0, ZOFREILECEM CEATIES ORI hiRDT 5
LEPRD., L LHSOMEEHATTOER TR, B3 L5 2 oBHAEMCE SI1xRS
T, BHICHAEBAEL LIELETH- 70T, HRTEREBALERITIE - T,

F BT, BRERERTEH IR Y EY 2D THOBRERE X Tebitith
W, FEE ErE L. L LEBAEKC X A5AM B L CohefTins &,
MEIDEE SN TEREOHBEL > TLE Y LA LIEUTRET 5. T0) 4 fithx
Fok 5, 5 EFFEN SRR v 2 - EET AEE L BEERRREYT
Tedblols., T, BRI EC—F OB D ST 235 5.

ZDiEDy, EPDC TRHMAK < 7=F 2 — FARD LAY, IGAENR Y /S =F 2 — T
KCRATHWEWDLSHEOMBETHA.

# &

ERNBSEE, BHECHEDICOIVLAWLWA TIEE G & ¥ Lic. B, HIbRSFEHE
FH KTy 2 —OFHAIE Y AT ATHELRTWAERREES 2 /540D — A
HERCERLZ LR, YAT2RFAETREFRETLL. Tfiikey 2 -0
12, BB L CERBONRE LR ET L. EBCT7y2b e T X2, 7 (#R)D
KHE  BAFEEHEY 7 + OFEH « EHEICIE, A~ v 7Y 2 v rELY
e bRt EE L, B LUTEAELET.
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Integration of Real-Time Earthquake Data Acquired
Through the University Information System for
Earthquake Prediction Research

Kazuki KOKETSU, Kiyoshi TAKANO, Seiji TSUBOI,
Takashi MIYATAKE, Katsuyuki ABE
and Yukio HAGIWARA¥X

Earthquake Research Institute

About 160 seismic stations are telemetered to seven regional centers through the Uni-
versity Information System for Earthquake Prediction Research, which is operated by
Japanese national universities under the national program for earthquake prediction. The
automatic processing systems developed by the regional centers pick up arrival times from
acquired seismograms, and independently determine hypocentral parameters in real time.
These data are transmitted to the Earthquake Prediction Data Center (EPDC) of the
Earthquake Research Institute, and compiled in the detabase system. They are automatically
integrated by EPDC.

Two jobs, which carry out preliminary and main processes of integration, are always
running on the mainframe computer of EPDC. In the preliminary process, the data are
sorted according to their origin times, and events with similar origin times and hypocentral
coordinates are temporarily marked. The results are transmitted to the main process, where
the system judges with the so called ‘parent-child method’ if marked events are identical
or not, and determines hypocentral parameters. Seismologists can look at final results
through the monitoring program on TSS.

Our results for events having M greater than 3.5 agree well with the results of the
Japan Meteorological Agency (JMA). However, depths of events near trenches are sometimes
different between our results and JMA’s. In general, the University Information System
has higher ability to detect small events than JMA except for those in Chugoku, Shikoku
and Kyushu. . ,

The current system prefers integrating data of a large event, so it sometimes fails to
separate data for different small events. We cannot now determine M by ourselves because
of the lack of data necessary for magnitude estimation.

* Now at National Research Center for Disaster Prevention




