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Abstract: There are more than eight thousands times more than magnitude four in the world ever
years. The seismic waves excited by two or more different earthquakes sometimes at the same
time reach the observation seismic stations; it is difficult for seismic analysts to manually look for
missed seismic events by the automated process software without any tools. The analysts have to
spend more time to scan missed event in manual when there are more and more the number of sta-
tions in the network. The experience of the analysts determines whether to effectively detect the
missed events and experienced analysts can successfully detect missed seismic events by the auto-
mated process system in a relatively short period of time. How to reduce the workload of ana-
lysts, as well as how to improve the efficiency and accuracy of their work is the issue which we
discuss in the paper.

The method of scanning the missed seismic events automatically and the software developed
base on the method are introduced in the paper. Automatic scanning missed event method can
scan the unassociated signal in the automatic process phase and re-associate them to form a new e-
vent. It captures the knowledge of experienced analysts and makes that knowledge available to all
analyst and uses empirically derived information to identify candidate association sets for a given
source region. We divide the world into several geographic focal regions according to the geo-
graphical distribution of seismic stations in NDC monitoring system and the earth physics rules.
There is a corresponding set of sensitive stations in each certain region. The criteria for the

source regions and candidate arrivals are defined in the NDC database tables and user definable
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options to control processing are stored in a parameter file. Each region is given a name, region i-
dentifier (number), and upper and lower bounds for latitude and longitude. The scanning soft-
ware computes an initial P travel-time window for each station to the closest and furthest point in
the region.

To sum up, the scanning software can scan automatically unassociated seismic signals to
form region specific events, according to the slowness and azimuth of signals, and then reduce the
number of missed events. The signal to noise ratio, period and amplitude are also considered in
the design of software, but tuning these three parameters need long-term statistical analysis,
these parameters are not configured in our trial operation stage. In the future, these parameters
can be added to the scanning software, no need to modify the program.

The scanning software is developed on the platform of Solaris system and Oracle database,
the core codes are programmed using standard C language. The software has been integrated into
the national data center interaction analysis software and has obtained the good effect in the stage
of trail operation. It greatly reduces the workload of analyst and improves the seismic bulletin.
The change of seismic stations can influence the efficiency of the scanning software, so, the oper-
ations parameters need timely be adjusted according to the change of the monitoring station and
monitoring network in order to improve the accuracy of the scanning software.
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(CTBT) ’
] (IMS) ( )
2006 3 °
) D 1
64 ,
, ( N
) L1 4 8 000
’ o " o
® ) , (5]
(scan

ST) @ - ( ). 2000 3-4.



35 2

323

b

d—tt,, T,=2a

laris ,
[7]

d,
ty T, <t <Ts, T, =

— iy, T, T,

o

s A,B.C,M,W,X,Y,Z

ABC,WXY.,YZ

So-

Oraclet®, C

(ARS)

12

A e— VY —

X o—
Y v—
7 e—

L.
y ot

i B 2 Hiseed_sta=2, Eik4. B. C. M. W. X. Y. Z[z 5
Al A3 BRI i B34 1

ABC

WXY

YZ

C o—

Bl FHamkiiRE

Fig. 1  Scanner tool seed event formation.
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ST ’ o /° /° L H L H
SCANNER MKAR 46.8 82.3 3.0 12.0 65.0 110.0
N - ILAR 64.8 —146.9 4.0 10.0 24.0 295
I Z "R B | R . .
Bk == =E A ASAR 4.0 14.0 0.0 25.0
—23.7 133.9
ARS ASAR 4.0 14.0 335.0 360.0
MJAR 36.52 138.24 4.0 18.0 0.0 360.0
SONM 47.83 106.39 4.5 12.0 70.0 135.0
Trail. scm Scanner. par BIE WRA 19,94 134, 34 6.0 10.0 0.0 20.0
WRA 6.0 10.0 335.0 360.0
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Fig. 4 Scanner flow chart.
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