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WIS — & N— 2 DO
Development of the seismic travel time database

— Report —

Development of the global seismic travel time database at JAMSTEC/IFREE

Junko Yoshimitsu'*, Masayuki Obayashi', Yoshio Fukao'

We have constructed a data base of seismic travel times, which should be used to improve our seismic tomography model.
We measured absolute arrival times of several seismic phases such as P, PcP, S etc using hand-picking method and PP-P, S-P
differential travel times and relative P travel times between different two stations using cross correlation techniques. We use both
of broadband and short period waveform data collected from all over the world including ocean bottom seismometers. At present,

we have measured totally about 150,000 of various types of travel times.
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Convert the seismogram

SEED format |—— | SAC format
RDSEED
(IRIS SEED Reader)

v

Change the SAC header value
(latitude, longitude, focal depth, and origin time)

v

Add theoretical arrival times into the SAC header
. . Fig.1. The flow chart of data processing in the
Measure arrival times hand.picking method
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Fig.2. An example of seismic record used for the arrival time measurement by the hand-picking method. The upper trace is the raw record from 400 to

166

1000 seconds after the origin time. The lower 3 traces are the original record, its envelope and the filtered record from 450 to 600 seconds. Blue

lines with phase names are theoretical arrival times expected from the AK135. Red line is the picked arrival time of P-wave by referring to the

envelope and the filtered trace as well as the original record.
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Fig.3.
P seismogram (dashed line) and the observed
PP seismogram (red line). (B) S seismograms
synthesized from the observed P seismograms
(dashed line) and the observed S seismograms (red
line). Each synthetic seismogram is shifted in time in
the best correlation with the observed one.
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Fig.4. Examples of the P phase on seismograms of OBSs (black) and the

reference waveform (red) recorded on the land. The reference waveform
is shifted in time to give the best correlation.
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Fig.5. Hit counts of P and PP seismic
rays obtained from new data
in depth blocks of (a) 350-480

km, (b) 480-630 km, (c) 630-
800 km, (d) 800-990 km with
laterally 5°x5°size blocks.
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Fig.6. Distribution of the land stations used for hand-picking.
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Fig.7. Distribution of the broadband ocean bottom seismometers (BBOBS) used for hand-picking and cross correlation technique.
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Fig.8. Distribution of the short period ocean bottom seismometers (SPOBS) used for cross correlation technique.
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(a)2005/04/09 15:16:27.89 [56.168 -154.524 14km]

i

(b)2004/04/17 15:58:24.61 [-7.352 128.373 128.6km]
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Fig.9.

Distribution of traveltime
residuals from the average
for example three events.
The deviations are shown
by colored circles plotted
at the locations of the
OBSs. Epicenters are
denoted by red stars.
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Tablel Examples of arrival times in our database.

Tablel T—FX—Z73—=<v M

(ID network station channel h ick ti differential * lit lari filter ? reader's

even code code code phase  pick ime time quality pofarity information note name

19930504.064823 SK SA08  bhz P 65620622 -9999999 -9999 b -+ -9.99 -9.99 yoshi

19930505.015243 SK SA06  bhz P 158 2.830 -9999.999 -9999 b - -9.99 999 yoshi

19930603.093825 SK SA02  bhz pP 94338432 -9999999 -9999 a -999 999 yoshi

19931127.061122 SK SB02  bhz sP 62231275 -9999.999 -9999 b -9.99 -9.99 yoshi
19960127.174810 U KEV bhz  PP-P 999999999 19800 -9.999 a 0.1 -9.99 obayashi
19960127.174810 1 KBS  bhz PP-P 999999999 20125 -9999 a 01 -999 obayashi
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OB ERT. BlZIE, eventID 19930504.064823 & i3,
SRS 19934E5 H 4 0 615484523 #, network code
SK I SKIPPY, station code SA08 & %1 {l] )5 44, channel
code bhz &5 4 38 B T B L 53, phase P& Pk 9 B i
ALY, pick time 6 56 20.622 1% Ft & Y K% 256 ;56

5320.622 5, differential time -9999.999 (& 7 — % & L,
t%-9.999 17— L, quality b (ZFEA Y KFED S >~
2 b, polarity + (X237 5 X, filter information -9.99
9.991%7 4 W& — KM, reader sname yoshi i &t M
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