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ABSTRACT

The purpose of the presented work is improving of data acquisition and data
processing in seismology. Practically all agencieslheir own solutions which are
incorporated in some standard wietlown systems. In GIl now we have several
separate systems for processing of seismic signals: JSTAR, AUTOLOC and
SEISCOMP3. These systems are separate and provide independent solutions. The
SEISCOM3 is the most complete in the sense of presenting final results: graphical
reattime interface, building of maps, providing alarms etc. The AUTOLOC includes
advanced methods of picking and location outperforming those of SEISCOMP3. The
JSTAR has aradvantage of realization of processing methods adopted in GIl. We
created a new system which unifies the advantageous features of each of the systems
and satisfies requirements of Gll. The new system has an opportunity for adding such
important modules,saHazard maps and focal mechanism. As the result we got the
more reliable and flexible system which significantly improved quality of data
acquisition and processing



1. INTRODUCTION

In GlI the triggerbased method of dataocessing is accepted and realized in
JSTAR program. Last time in parallel to the manual data processing of the JSTAR
there is autdocation processing provided by the AUTOLOC program. Both of these
systems include advanced datacessing methods, howevthrey are lacking behind
in what and how should be presented in modern seismic bulletin. On contrary the
idea of SEISCOMP3 was issuing tsunami bulletins in-tiea and it includes many
of modern requirements, such as station sibteealth, station mapepicenter
parameter map, wave propagation map, residuals graph, voice alarm and SMS alarm.
On the other hand SEISCOMP3 allows inclusion of external modules such as auto
picking, autolocation, parametegstimation, etc. Particularly, there is an option to
include such modules as: 1) focal mechanism representation, 2) hazard maps 3)
intensity maps and reéilme INTERNET publications, which will be realized in the
project. The work was split in two stages which have been fulfilled during 2 years. At
the fird stage we have btithe prototype system; on the second we have accumulated
and systematized data obtained by the new system.



2. ACCUMULATION AND SYS TEMATIZATION OF DATA

The flow-chart of the system which has been cre&ethown in Figure 1.
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3. TRANSFER OF SEISCOMP3 EVENTS TO Gl

1. Server to listen new events
1.1 Python module use sc3 library to cesh Subscribe to sc3 manager for listen
new events from autlmcation programwhen new event arrive, create time
window and request from arcserwgaveforms ofreceived picks, create temp
directory and save mulitation MSEED file.
1.2Gll interface clientd save triggeconvert from multistation MSEED to SAC
format and store to Gll database
2. Client for request old events
2.1. Python module use sc3 library to connect. Request one or more events from
SC3 database for interval and use modify server module stotentp
directory
2.2.Gll interface client to save trigger convert from msliation MSEED to SAC
format and store to Gll database
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Figure 2. Flow-chart of SeisComp3 events transfer to GlI.
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4. Gll TO SEISCOMP3 AUT O-PICKER | NTERFACE

This module transfers all picks from GII raahe autelocation program to
seiscomp3 manager via MySQL servEhere are two stages for realization of this
module:

1. Implementation of Client for registry picks in database comprise:
1 Internal procedre in autelocation program for registry picks in database
1 Database including special group of tables for registering and transferrin
data to Seiscomp3
2. Server to listen new picks
The server listens the tables and transfers the picks to Seiscbhg8. are two
options to select picks:
1 All picks,
1 Only associated after autocation.

e e e e e e . e . e e e . e e e e e e e e e e e e . e . e . e . e e e e . e e e e e e e . e e . e . e e, . e e e . e e e e e . e e, e . . e . e e
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Figure 3. Transferring picks from Gll to Seiscomp3.
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5. Gl TO SEISCOMP3 AUT O-LOCATION INTERFACE

This module transfers all evisnfrom GII realtime autelocation program to
seiscomp3 manager via MySQL servEhere are two stages for realization of this
module:

1 Implementation of Client for events registry in database. The implementation
comprise internal procedure of atitation prograntfor registry events in
database and a database including special group of fablegister and
transfer data to Seiscomp3.

1 Server to listen new evenfBhe server listens the tables and transfer events to
Seiscomp3.
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Figure 4. Graph of event exchange betwee SeisComP3 and Gl

Example of event transfer from Gll to Seiscomp3 is demonstrated in Figure 5.



12

JSTAR program ( Manual event location )

Last modified was 7009 min ago

File Edit View Workspace Map Utilities Triggers Analises

0 %[ o4 Gll g R see 25| [P I-107 -z _[~IAQEe aE- ® i 8k b sOBaRER
| [] internal Frames A @ met199.71.138. 210 ackup/s diseisiwork/20131 2iir aw/20131 2121146, dta o' @ [ ] [ World map o @
L J b Channels yom 110 47m 110 31m

& @ channe | 10s 205 30s 405 505 | 10s 205 305 405 50s 40s S0 | 10s 205 30s _40s__S0s | 105 20s

o
) information
[ World map
D) Load Data
[ calculate loc

Vestern
Peninsula
2013/12/12 Vi e -
[Event {346) + TR " *
11:46:48.000 % s o ¥ # o e
13/12/12 byl 5 B4 $ ™ "
ot |zae) o AR earrsbou s
11:47:49.851 OoRe v-‘ e S L 5
RMS. [1.210 o g o, - St 6
Lat  [20.7443+-0.11 4l 1 3 Reset Zoom @ Pan O Select
Lon 30.3075+-0.0¢ Calculate location (xf)
X 26.16+-11.4 | = : il
elocit scationivelmod
Y 306.74+-2.14 | fremcerte amed .
IDepth [16.00+-4.73 = ackup/sb] Repack SAC
Md {0.04-0.00 —_— ——
mb  10.0+-0.00 [ 100x | [ tocattoc || Telwdoc [ Ragloc || tocakwph | [ octren || Tnow | [ Cancel | [ printtable | SSSS—S—1
Mm  10.0+-0.00 Source phases | Stations | Start value | Velocity model
| wP | ob<cl P f. w5 ob<l S f. T time WwT | ob-cl T f.|Distance Azimuth Ticoda) Md Mo MO freq, St
AMAZ. BHZBIS > l0.00 o l0.00 3 6.0 o <
To  [20131212 (346) 11:47:49.851 0.00 Q 0.0 10.00000 ]
326.16 > 10.00 o 0.0 3
106,74 11:48:28.690[2 [1.48 o 0.0
== 11:49:03.156 |2 0.98 0 0.0
[11:48:25.24a /2 [1.06 o 0.0
- 4 2 o o 0.0
! 2 0 0.0
114812197 1 o 0.0
11:48:41.000 11 o 0.0
11.48:40.507 |1 .0

- 1D: Origin#2013121

1710.967254.1168, Lat/Lon: 29.85 | 36.28, Depth: 0 km - + x
View Navigation Picking Filter Locator

0 00 00 0 @ee 000 (00 [+ /0@ @@ sr: worswmom m

File Edit View Semings Help HRFI [zl

IS BHZ
i D: 10

& 2853
Location  Magnitudes Event Events ettt SISV VISP
‘Western Arabian Peninsula -

i Adp 183
- —

B hels

- - T - — T — — — -
11:47:00 11:47:30 e 11:49:00 11:50:00
\°d Q B 2031212
HRFI 15 I
[ s
s
MBRI 15 lmwmw—llgwmw | n— .
R Al At ittt e s
s rrra— A AT —— P U .
- /)
KRMI 15 Az . R
MIDA 15 - »
YR 15 Pt Lm o vy lﬁ’mw’"‘“ ety
L fecrspon OB 1Y Ty TP e it siong
1 |f>r|Pq B L o
status &ar s I 3 | Is
A 1 Iprieg, Isn Isa.
AMAZ 1S Is
A (103 [sn |sg
A HMDT 15 iy I,la«r.wa‘»:ww»,—-/ fm\ws'lm,m.rhm Yl bty ottt A PPl
A
MMLL 1S X T | 4 = Y s
: . A IPz" |l Al o v fu
m o= et RAR ), \Wv._r.v‘_tm-ﬁb,‘.h-.~,~m\.\‘y~ﬂ.’%}‘.\u[ Ao st
A == LWAMAAAN e m.' ,w\*ﬁuu.,w.w.u .w[M';-'J,u‘-ﬂ'.w;@{"‘-‘v."L N
A
. E— vt A AL m—n-\.wﬁu,rwmm-\mwmrﬁww-ﬁ- ot VAN Aot Al A
A mMmct i w.mllg.v TN A A ART MM A Aot i ot plec
) [:F3
A ——T T T T T T T T T T T T T T T T T T T T T T T T T - T
A 11:47:00 11:47:30 11:48:00 11:4830 11:42:00 11:49:30 11:50:00 11:5100
A 0131212
A
A
A S T L T nst! szl nse! 190736 Tragann
profile: [iasp =| (] Fix depth m km -
Relocate Picker | Import picks Commity

Figure 5. Example of event transfer from JSTAR to Seiscomp3.
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6. GIl AUTOLOCATION MOD ULE

Gll auto location module is a staralone procedure getting waveforms via
common acquisition interfacét includes: Autopicker, reailtime autolocator, event
associator and trigger generatdhe autopicker implements client module to save
formatted and notification picks to DBhe autolocator implements a procedure of
packing events and the corresponding selected picks to be transferred terihe ev
associator. The eveassociator implements client module for saving events in DB
and sending notification everithe trigger generator gets the event and saves it in the
Gll format.

Gll autolocator

‘ Autopicker ‘

All picks

- .
Gll DB
.ﬂtoloc-DB [ Autolocator .

Posible events
and Trigger
picks

Y
‘ Event-associator ) all
Trigger generator

Associated event

Figure 6. New GII AutolLocator
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7. DB VISUAL CONTROL LO GICAL SCHEME

This module includes three submodules (bulletin generator, interactive map,
and time domain moment tensor interface) (Figure 7) realized as two separate
programs bulletin generator and interactive map visualizatisagpam (Figure 8).,
and TDMT (Figure 9).

Figure7. DB visual control scheme

Figure 8. Interactive map visualization (Quantum GIS)












