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Abstract

Utility programs (swx, pux, and mapeq) of seismic data accumulated by the
Analyzing system for Precursors of Earthquakes (APE), working on X-Window
System have been developed in order to make it easy to use the seismic data on work
stations. The most important feature of these porgrams is that most of all operations
are interactively done through a ‘mouse’, which drastically makes the operations easy.
Responses of the operations are very quick. (1) swx displays seismic waves of each
station. We can pick up arrival times. (2) pux displays paste-up seismograms.
Specified seismograms can be deleted not to hide other seismograms. The displayed
seismograms can be enlarged or reduced. (3) mapeq rotates and displays hypocenters.
Earthquakes can be selected by given criteria. The selected earthquake information,
e. g. focal mechnanism, O-C times, etc., can be overlaid on the screen. The paste-up
seismograms, hypocenter distribution map and foca mechanisms, selected or displayed
on the screen, can be printed out on a Post Script printer. The seismic data originally
stored in the Relational Data Base of the APE are copied and transferred to the work
station. These data have been stored in commonly used files. Each user should
transfer the digital sesmograms stored in the optical disks by means of fig to his
directory by himself,
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Fig. 1-(a) Examples of swx screens.
Seismic waves of one observation station. Menu panles to operate the
seismic waves at the top, 3 components waves at the middle part, and
a full wave of vertical component at the bottom of the window are
shown. The part within the blue frame on the bottom trace is shown as
the 3 components seismic waves at the middle of the window. Pick-up
time data in the Relational Data Base also are shown on the traces.

X1-(b) B ELA LI D, HEEEENRINTVDE EZL5D0HERD
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Fig. 1-(b) The enlaraged seismic waves. The size of the blue frame on
the bottom trace changes synchronously.
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Fig. 1-(¢) We can pick up travel times by the large cross cursor.
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Fig. 2-(a) Examples of pux screens.
Paste-up seismograms of the selected event ID number. Menu rows at
the left side, and a whole view of the seismograms at the left bottom of
the window are shown. The region within the white frame box in the
left bottom window is shown as the paste-up seismograms. Clicking
blue menu panels at the upper left side, the white frame box can be
shifted, enlarged, etc.
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Fig. 2-(b)  All the seismograms are shown by enlarging the white frame
box.
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Fig. 2-(¢) Amplitudes of all traces are uniformly reduced.



X-Window |- CEIfET 2 #1887 — 5 FIF 70 7 5 A—BOEX

X2-(d) WS OLDOBBSOWEERZ 2L, AlcWwEFZG 2K L
YO WK EL S IHER 1 B OE2EZ TKNT 2 L5 1CTE 5,
Fig. 2-(d) Edited paste-up seismograms. Some traces are hidden. Over-
lapped traces can be discriminated by highlighting it with white color.
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Fig. 2-(e)  Travel times can be picked up by mouse. A regression line can
be drawn, automatically.
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Fig. 2-(f)  Travel times stored in the relational data base also can be
shown on the traces.
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Fig. 3-(a) Examples of mapeq screens.
Hypocenter distribution map. Operation menu bar is shown at the top

of the window. Clicking blue panels at the left top side, the map can be
rotated.

[X]3-(b) RIESMM & R S 72 b 0,
Fig. 3-(b) Rotated hypocenter distribution.
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Fig. 3-(¢) The earthquakes can be selected by the given conditions. The
item of the conditions are listed in the left window. Clicking the item,

we input appropriate values.

X3-(d) HEEREBLOHIEL~ Y A 26> TRDAATWV S,

Fig. 3-(d) Marking some earthquakes of the selected ones by mouse, of

which information we want to know.
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Fig. 3-(e) The marked earthquakes are white colored.
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Fig. 3-(f)  Rotating the map, the marked region is further narrowed by
the mouse.
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Fig. 3-(g) Hypocenter parameters of the marked earthquakes are dis-
played on XY graph.

[X13-(h) FER O P, T2 nRL7z b0,

Fig. 3-(h) P and T axes of focal mechanisms of the marked earthquakes.
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Fig. 3-(i) Earthquake information data are shown. In the right top
window, earthquake ID number and the hypocenter data are shown. A
focal mechanism is shown at the bottom of the window. In the right
bottom window, earthquake information items which can be shown, are
listed. Information of a selected item are shown at the observation
stations on the hypocenter distribution map as bar graphs, We select
the earthquake through the ID number or the location on the map by
clicking with the mouse.
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Fig. 4-(a) Example of printer outputs: Paste-up seismograms.

— 76 —



EQNO = 982 /982

X-Window L CEIfET ZME 7 — 7 fIHl 70 7 7 A—BENHR

v—ZS ®m ot 0o~
oy &
L2388 E0 00G0

ebis qetasins
'Us;';gg g§§§§§§
SEE3E Gopaxxes

e ® Omg o
= v

pay
®
o

$>e
o 9 ~'~. [ ]
| .

2

..%
2.

L BRSO

FAV S Aol

[X]4-(b)

Example of printer output : Hypocenter distribution map.

Fig. 4-(b)



1994 %3 H

R E =

B S R BT S AT Fe i

Ly WWH0'S I6/.5°LEL NOPOE'SE

£'b W UND'ZEE J2L2P LEL NECTP VE
SOPLY'E2 Wiguge v0L005aNA

35 (isu
GO0 LEZ:Oup!

0°G W WH9'ZPL JGE60'6EL NOBEE VE
SBBLY LP WPGUS /29006:0NA

O'p W WHB'E/E 3/09.°LEL NOLOG'EE
SPESL'8 WBSULL L09006:AWA

SWISIURYISW [0y : ndino 1sund jo srdwexy

HWEBEL  MelHs 0L

(@-¥ "3y
@-vE

S WUNE'SL 36601°6EL NEZIZSE ¥y WUNpEZ J2GLE8EL NLL6ZGE 1P WUNS'GPL J2/01L°6EL NIBLEVE by WUNL'PPE JZELP ZEL NIEGE EE
58G89°L WELUSL SOBOOE'ONA SPEILE'E WESUE EZ/006:QNWA S986/°/E WHEUP S1L006:ANA S10SP'91 WEEYS pLLO06ANA

€F W WHE'LS JEPDL'OYL NSZE0'9E L'Gwuno’/9 3911L'0¥L NBZED'OE PP WuNg'6P J16vL 00 NGLEL'GE E'¥ W UME'ESE JSEIESEL NLEBL'VE
SEELE'YS WPSUEL $O.L006-ANA 8/¢61'5| WEEUE +0/006:QWA SpGOL'6L WISUR E0L006-0NA SPEEE LI 9006-ANA

Py wun0 09 J0EEZ 0PI NGZBY'¥E 8'p W UME'9LE I6Z20'/EL NSIIB'VE ¥ WUN'e9 36Lp10FL NG.9L'GE Z¥ W UNO'BBE JLIEG'OEL NSISPVPE

S¥BEC 1 WOPUEL 929006 WA S9PEG'SS WA U9 029006 0WA SGHEE'8 WS USg S19006:aWA SPZEL 0T WIEU/ B0S006:ANA

2 18U
BegBee oup

8'S W uno'6p 3ISSELOPL NOS9I9GE ¥ WUNE'LS 3¥ZPS0¥L NBE6Y 9E EPWUNOS 3¥0CT LEL NOZLBGE
5/9/6'6 WZcUoL L09006:QWA SOEEL L} WEZUEZ BSSO06:AMA S98SF'S WAZUZZ L2S006:aWA

78



X-Window ECENES 2R 7 — S FIH 70 75 A—BIO¥R

4., Bbi)Iz

SEREfER L7 70 77 Ak, HEEROFTE TR TETHIH, TV RFOLHD
BEERERFHADD CHLVTHE I TEL Ty, WEBOSTHEHTE 2FME (1988)
DTOTTAYATALHBT 2L HE o BENRESATVWS, Lirl, HiIEOFRI
i, BEOHIFRICIE, BREMICPHEST — 7 2RRILTRLAB, L5 2 LRIz
ToTEY, £, LELEZRIZICTHEN 1S 2 055,

L5, HAITNREILE, OO/ ATERSNIBEREOBEITHS, L
DI, BFE, PIRBEEETEITC i h 2 D ABOME 7 — ¥ MEEI R T W3, 0
FIARERLT LRV IR, ZORROVEDE, 72 %2FHT 2B0RA
FIEEON—FRUY 7 b 2 TREOMMERSH 2 EBbh 3. #hst, WESALE—
B 7—5 OF AP EEINFLEHERESLE T Tu L TE 2, SEERLE S
U753, ZOLIREBORBCRIOLD LHET 3,

bh5A, G, TANY—REOFTBREOLT 2M-> TL VW B LR
REZBZ TRV, 2/, FAESOERERD ART WL 2L bSRNELS S,

BEH

L) AT - B - FR9C - B - 5« KR - AT - B0 (1988) : MIERTIRMENT o A 5 A OSEE L #8%, By
KRPPEAN € > ¥ — RIS, 41, 35-44.

2) BM (1988): MBEF— S FHD 9O T 0¥ 5 Ay AT A, FEINIHHERERR ¥ & — e 41,
137-151.



