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Table 1 Contents of the database table for event search.

Serial number of the earthquake

Origin time, hypocenter location, and
magnitude of the earthquake

Estimation error of origin time and
hypocenter location

Number of P and S phase picks

RMS residual of P and S travel time
Seismic analyst who read the phase arrival
WIN format waveform file name

*  WIN format pick file name

Table 2 An example of input parameters for ‘satsort2’
program. The ‘satsort2’ program looks up the database
file and select earthquakes with various criteria shown
in this parameter file.

Parameter Comment

Data file name for serach
Beginning of the period
End of the period

dbname=hypodb.ktj
date1=20041101000000
date2=20060101000000

npckmin=5 Min. number of total pick data
npmin=1 Min. number of total pick data
nsmin=1 Min. number of total pick data

latmin=34.903300
latmax=34.96300
lonmin=135.344700
lonmax=135.419900
depmin=0.000000
depmax=8.000000
magmin=2.500000
magmax=9.000000
dxmax=1.000000
dymax=1.000000
dzmax=2.000000
rmspmax=0.500000
rmssmax=1.000000
useautopick=0
hypofile=satsort.out

Southern margin of the area
Northern margin of the area
Western margin of the area

Eastern margin of the area

Min. value of the depth

Max. value of the depth

Min. magnitude

Max. magnitude

Max. location error in EW (km)
Max. location error in NS (km)
Max. location error in depth (km)
Max. RMS residual of P travel time
Max. RMS residual of S travel time
Use automatic located events or not
Output file name

*1 *
#pATOTSUGAWA

#p 05 01 27 09 59 52

#D 8420 0 16 116 16 217 +0

#D 8420 3 18 670 18 670 -1 7.03e-08

3 *3

#f <= 0L 27 10 0 1.744 36.24393  136.93288  5.303 0=

#E NOCN <L, Q00 0.250 0.120 :Q:EII>*4

#E 0.015 -0.012 -0.030 0.062 0.098 0.221

#E 36.271 100.0 136.901 100.0 15.000 30.0

#f <FHE _KIJ 6 ( 36.9% ) 5 (63.1% ) 3 (0.0 T=

#f H.SRWH D 4.174 316.7 140.7 33.7 2.930 0.020 -0.033 4.154 0.053 0.299 0.484E-06 -0.4
#£ DP.AMJ D 8.597 86.4 119.1 49.7 3.503 0.021 -0.059 4.872 0.068 -0.021 0.972E-06 0.3
#f DP.OSKJ D 15.317 219.1 104.5 57.1 4.560 0.036 -0.090 6.663 0.104 -0.114 0.133E-06 -0.3
#f H.SYKH 20.230 175.7 97.3 59.9 5.544 0.042 0.158 8.273 0.155 0.220 0.113E-06 -0.2
#f J.NIUKAW 34.457 93.9 90.9 60.7 7.923 0.067 0.223 12.564 0.221 0.504 0.168E-06 0.5
#f DP.KTJ 35.634 83.7 90.7 60.7 8.166 0.083 0.276 _0.000 0.000 0.000 0.703E-07 0.0
#f <T. 165 0.285 —>*g

Fig.1 An example of a WIN format pick file and search keys included in the database. *1, *2, *3, *4, *5. and *6
denote WIN waveform filename, name of the seismic analyst, hypocenter location, location error, number of

picks, and RMS residuals of the P- and S- travel time, respectively.
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% head picklist.0501

050102.201943 Jjmapde 050102.201943.001 M1.5 2005:09:07:20:22:36
050102.205518 jmapde 050102.205518.000 M1.5 2005:09:07:20:22:38
050102.210611 hiroo 050102.210611.000 ATOTSUGAWA 2005:11:14:20:57:14
050102.210724 hiroo 050102.210724.000 ATOTSUGAWA 2005:11:14:20:57:14

(a)
% head serid.0501
012465 050102.201943 050102.201943.001 jmapde M1.5
012466 050102.205518 050102.205518.000 Jjmapde M1.5
012467 050102.210611 050102.210611.000 hiroo ATOTSUGAWA
012468 050102.210724 050102.210724.000 hiroo ATOTSUGAWA

(b)
% head hypodb.0501
012465 2005 01 02 20 19 37.03 0.00 37.37900 0.000 138.96201 0.000 7.60 0.0 1.5\
009 009 006 0.262 0.081 050102.201943 050102.201943.001 jmapde M1.5 C PART OF NIIGATA PREF
012466 2005 01 02 20 55 12.95 0.00 37.32283 0.000 139.00200 0.000 8.83 0.0 1.5\
009 009 006 0.262 0.081 050102.205518 050102.205518.000 jmapde M1.5 C PART OF NIIGATA PREF
012467 2005 01 02 21 06 7.74 0.00 36.48801 0.078 137.46219 0.085 9.44 0.1 1.9\
037 037 028 0.141 0.255 050102.210611 050102.210611.000 hiroo ATOTSUGAWA C PART OF TOYAMA PREF
012468 2005 01 02 21 07 18.29 0.00 36.48835 0.109 137.45972 0.135 10.41 0.2 0.5\
013 013 012 0.062 0.134 050102.210724 050102.210724.000 hiroo ATOTSUGAWA C PART OF TOYAMA PREF

(c)

Fig.2 An example of database maintenance procedure. (a) First, catalogue of WIN format pickfiles considered
are made. (b) Then, unique serial ID is added to each event. (c) Finally, database file including search keys
described in Table 1 is generated.

% cat satsort2.prm

dbname=hypodb.ktj

datel=20050101000000

date2=20050201000000

npckmin=5

npmin=1 (a)
nsmin=1

rmspmax=1.000000

rmssmax=1.000000

hypofile=satsort2.out

% satsort2 satsort2.prm
951 records found out of 181994 records. (b)

o

% head -5 satsort2.out

194421 2005 01 01 01 44 30.08 36.53544 137.54353 7.640 0.7 E PART OF TOYAMA PREF
194424 2005 01 01 02 00 10.08 36.35353 137.62347 4.490 0.6 N PART OF GIFU PREF
194441 2005 01 01 05 45 26.84 35.82479 137.01311 4.430 1.1 C PART OF GIFU PREF
194451 2005 01 01 07 58 29.54 36.45779 137.60217 3.070 0.9 E PART OF TOYAMA PREF
194455 2005 01 01 10 24 11.85 35.75063 136.87341 9.710 0.9 C PART OF GIFU PREF

(c)

% head -5 satsort.wav
194421 050101.014431 050101.014431.000
194424 050101.020012 050101.020012.000

( ) PART OF TOYAMA PREF

( )
194441 050101.054538 050101.054538.000 (hiroo)

( )

(

PART OF GIFU PREF
PART OF GIFU PREF
PART OF TOYAMA PREF
PART OF GIFU PREF

194451 050101.075832 050101.075832.000
194455 050101.102427 050101.102427.000

NAEQ=ZzZ:

Fig.3 Example of command line base SATSORT system. (a) An input parameter file described in Table 2 is
prepared. (b) Then run ‘satsort2’ program. (c) Selected hypocenter list, which is one of the outputs of SATSORT
system. (d) List of waveform and pick files of selected earthquakes, that are also the outputs of SATSORT
system, which are input for the data extraction procedure.
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START

Entrance
(After user authentication)
ss2_ent.cgi

Parameter Setting
(page 1)
satsort2.cgi
I
Adjust Archive File Size
(page 2)
dbsort2.cgi
|
Data Extraction
(page3d)
satwave2.cgi

EXIT

Fig.4 Configuration of CGI programs that forms the

search engine.
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Fig.5 Start-up screen of the database search system.
User authentication is required.
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Fig.6a Top page of the data search system after user
authentication is completed.

User
Authentication

o

ther Topics

Display...
Database list
How to use
Bug Info.

Run
pwmng.cgi

Run
satsort2.cgi

(ss2_ent.cgi)
Fig.6b Outline of the CGI module that generates the
screen shown in Fig.6a. It also contains the user
information management procedure (pwmng.cgi).
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Fig.7a Screen for setting data search parameters.
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Search Parameters
L 1
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Fig.7b Outline of the CGI module that generates the
screen shown in Fig.7a.
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Fig.8a Screen for adjusting archive file size. When
archive file size is within the limit, you can proceed to
the data extraction screen shown in Fig.9a.

Display...
How to use

Data Search
(Call satsort2)
Check archive file size
(Call chk_arcsiz)

File size
within limit?2

—{Show eventlist |-  {Show eventlist ——
—| Edit event list }— —| Edit event list I—
—| Reset event list }— —I Reset event list I—

Search again || | | Search again
(Run satsort2.cgi) (Run satsort2.cgi)

Run
satwave?2.cgi

(dbsort2.cgi)

Fig.8b Outline of the CGI module that generates the
screen shown in Fig.8a. This module calls the
‘satsort2’ program, which is the data search engine
itself.
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Fig.9a A screen that tells the data extraction procedure
is submitted to the system. After the extraction is
completed, you will receive an E-mail.

START

Make script files
for data extraction

|
| Submit script files |

Show URL for
data download

EXIT

(satwave2.cgi)

Fig.9b Outline of the CGIl module that generates the
screen shown in Fig.9a. Script files generated by the
CGI module are collected and executed by a cron job

periodically.
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Shiro OHMI

=HA: SATSORT Admin [satsort—admin@rcep.dpri.kyote—u.ac jp]
HEAR: 200742F 238 £ B A 1850

SE4E: ohmi@rcep.dpri.kyoto-u.ac.jp

#4: SATARN Wavefile Extraction Gompleted

Dear Mr/Ms ohmi,
Your SATSORT request was just completed.

Extracted waveform file will appear at
http://wsat2.rcep.dpri.kyoto—u.ac jp/outgoing/ohmi/wave_tar.gz

These files will be removed 12 hours after this mail reached.
Please download the files as soon as possible.

Thank you for using SATSORT system.

Sincerely,

satsort-admin@rcep.dpri.kyoto—u.ac jp

Fig.10 An E-mail is sent to the user when data
extraction is completed to request prompt download.
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Table 3 List of databases available on March 2007.
KTJ, HKJ, ABU, TTT, TKS, and UJI are those for
routinely observation, while HYG1, HYG2, HIDA,
and SWJ are those from joint observation conducted
by Japanese National Universities.

Database  Description Period

KTJ Kamitakara Obs. 1995/07 - 2004/10
HKJ Hokuriku Obs. 1995/07 - 1998/07
ABU Abuyama Obs. 1995/04 - 2001/12
TTT Tottori Obs. 1995/06 - 2001/12
TKS Tokushima Obs. 1996/05 - 2002/03
ulJi SATARN UJI 1995/04 - 2004/10
HYG1 Southern Hyogo (1)  1995/01 - 1995/04
HYG2 Southern Hyogo (2)  1995/10 — 1996/01
HIDA GROUPS-96 Hida 1996/07 — 1996/10
SWJ SEINAN GODO 2001/01 — 2004/05
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Table Al: List of CGI modules, C programs, and

configuration files used in this system.

Module/
Datafile

Description

Required
modules/datafiles

ss2_ent.cgi
(perl)

satsort2.cgi
(perl)

dbsort2.cgi
(perl)

satwave2.cgi
(perl)

pwmng.cgi
(perl)

usermng.cgi
(perl)

update_¥
hdblist.cgi
(perl)

satsort2.c

chk_arcsiz.c

satsort.¥
mail_addr
(Hash)

hypodb_list
(Hash)

Entrance of the system.
Entry for user information
management.

Set search parameters.
Call search engine.

Adjust archive file size.

Make shell scripts for
data extraction.

Maintain user information.

Maintain user information.

(admin only)

Maintain hypodb_list.

Database engine itself.

Calculate archive file size
and check if size exceeds
maximum limit.

List of user name
and E-mail address.

Location of database,
pickfile directory,
and wavefile directory.

pwmng.cgi(perl)
satsort2.cgi(perl)

dbsort2.cgi(perl)

satwave2.cgi(perl)
satsort2.c
chk_arcsiz.c
hypodb_list

(Hash thl.)

hypodb_list
(Hash tbl.)

satsort.mail_addr
(Hash tbl.)

satsort.mail_addr
(Hash tbl.)

hypodb_list
(ASCII & Hash)
Search parameters.

(ASCII file)

File list and limit
of archive file size.

None
hypodb_list
(ASCII file)

38°

36°

34°

SATARN-UJI 1995/04/27-2004/10/31

Fig.A1l Map of hypocenters in the UJI database. It is

the merged database of seismic data from routinely

operated observatories, which is named SATARN-UJI.
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SATARN-KTJ 1995/07/17-2004/12/31 SATARN-TTT 1995/06/16-2001/12/31
136° 138" 132°
. Wi
£ /,}}/
. J

- 838

36"

132° 134° 1367

36° I 1387 Fig.AZ

135% 1367
Fig. A7

Figs.A2-A7 Map of hypocenters in the KTJ, HKJ, ABU,
TTT, TKS, and HYG1 databases.

134° 135° 136° Fig.A4 137°
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Southern Hyogo (2) 1995/10/01-1996/01/18 SEINAN GODO 2002/01/01-2004/05/12
135° 136° R 134° ) 136°

Figs.A8-A10 Maps of hypocenters in the HYG2, HIDA,

e and SWJ databases. The KTJ, HKJ, ABU, TTT, and TKS

Fig. A8 are databases of routinely operated observatories, while

GROUPS-96 HIDA 1996/07/01-1996/10/31 HYG1, HYG2, HIDA, and SWJ are those from the joint
136 _ 138 observations conducted by the Japanese National

Universities. For example, HYG1 is the result of the
urgent joint observation of aftershocks of the 1995
Hyogo-ken Nanbu earthquake.

A Database System and its Online Search Engine for Seismic Observation Data

Shiro OHMI

Synopsis
An event data search and download system for seismic observation data is developed on the world wide web
(www) basis. Database of the WIN format seismic data is generated separately in advance, which includes
several search keys such as event locations and their uncertainty with the names of the associated waveform
and pickdata files. A program package including cgi’s and command line base programs is developed to
retrieve the data interactively on the www page. This system provides datasets obtained in some joint
observation projects as well as those of routinely operated network.

Keywords: WIN format, event search, data download, www
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