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Abstract

Some recent studies on a physical understanding of volcanic phenomena have necessitated
studies of volcanic subsurface structures, especially to understand processes going on beneath
volcanoes. During the last decades, researchers have tried to model subsurface structures using
various seismic exploration techniques. In these studies, numerous formats for recording or
processing seismic data have been independently used and no formats to exchange data have
been proposed as they were not required.

Seismic exploration beneath volcanoes have been limited to small-scale seismic
experiments, and no discussions on the exchange of data have been needed. In fact, there were
not enough observations to perform large-scale experiments. However, the recent development
of seismic recording systems has reached the stage of large-scale experiments in and around
volcanoes where many volcanologists wanted to perform seismic structural analyses.
Therefore, it has become indispensable to start discussions on a data-exchange format.

In December 1994, an explosion experiment for a structural analysis of Kirishima
Volcanoes, central Kyushu, Japan, was conducted by the Explosion Seismological Research
Group on Volcanoes. The number of people who have supported this experiment total 90 from
14 organizations. This experiment has given rise to the need for common data formats, as
predicted. We believe that the establishment of a common data format would make it possible
not only to exchange data among researchers in large-scale exploration experiments but
provide a platform for the development of interpretation software. This article explains the
developed common data-exchange format in comparison to existing formats, DLIS and SEG-Y,
which are known as industrial standard formats of seismic data in seismic exploration
industries. Data in the developed format can be expressed either in literal or in binary, and can
readily be read by high-level computer languages. The format conversion to that of the
Research Group on Explosion Seismology would be done in quite a simple manner. The same
procedure as that of SEG-Y could also be possible by preparing another conversion software.
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Fig.1 A General Configuration of structural surveys using seismic explosions. Incoming signals to
arrays of seismometers are gathered and recorded on media such as magnetic tapes. Due to the
necessity (o increase the resolution and the accuracy, the number of seismic stations tends to be
increasing.
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Fig.2 An idea of a tape reel image is employed in the SEG-Y and DLIS formats. In the case of this
figure, total n seismic traces are stored on a reel. A sequence of the records is assumed to start
at the left end. The reel identification header stores information on all n traces, while binary
trace headers at the beginning of each trace block have parameter values on each trace.
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Table.1 Definition of the data-exchange format employed by the Research Group on Explosion
Seismology in Japan. Identification of the locations of seismomeiters can be assured by the
names of observation sites at the first part of records. A file consists of records of all stations
concatinated one after the other.

Byte Item Format(FORTRAN) Remarks
Location
The first record.
1 Site Name a6 Name of observation site.
6 blanks follow afterwards.
13 Number of samples i4 Number of samples to follow.
17 Offset distance 8.2 Distance to the source location.
25 Travel-time 8.2 Seismic travel-time of to this site.
33 Unit of amplitude £12.0 The unit of sample amplitude

in 10-5 m/sec/digit.

The second and after.
1 Sample values. 14i5 14 samples/record.
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Table 2. Data-exchange common format proposed as version 188 on Jan. 23, 1995, by the Explosion
Seismological Research Group on Volcanoes. This format is characterized by fixed-length
records to be read by high level computer languages. CR and LF denote carriage return and line-
feed, respectively. Two-byte carriage control codes at the end of each record can be replaced by
machine-dependent controls if FORTRAN or PASCAL is chosen as the language to access the

data.

Byte Item Format(FORTRAN) Remarks

Location

First Record.

1 Data Type al No Trace Data: left blank
Natural Earthquake:'N'
Active Source Signal:'A’

2 Station Name a8 Name up to 8 characters.

10 Names of Instruments a8 Model name of the logger

18 Expression of a4 Binary data:'Bkmm'

Trace Data ASCII data:'Akmm'

k-bytes Xmm samples/record

22 Number of samples i8 Number of samples in the file.

30 Sampling Rate 6.3 in second

36 Data start time 5i2,f6.3 yyMMddhhmmss.sss

52 Reduce velocity 4.1 in km/s

56 Sample unit value/digit  £10.6 in 10-6volts

66 Seismometer conv. factor 6.3 in 102volt/(m/s)

72 Low-pass filter code al Low cut frequencies:
1: 30 Hz, 2: 60 Hz,
3: 120 Hz, 4: 240 Hz

73 Direction for positive al up:'U’, down:D', east:'E',
west:'W', north:'N', south:'S’,
excentric radial:'R’,
concentric radial:'r'
Transversal clockwise:'T'
Transversal anti-clock:'t'

74 Format Version a3 '118'( Version no. of this format )

77 Number of headers i2 Number of header records

79 Number of time-cal i2 Number of time calibrations

81,82 CR,LF 2al MS/DOS carriage control

Second record

—

Seismometer model a8
Latitude i3, 12, 5.2
Longitude i3, 12, 5.2
Altitude 6.1
Depth - f6.1

Seismometer model name
Seismometer location(deg, min, sec)
ditto

in meters

in meters for buried ones

(To be continued)




Table.2 Continued.

41 Distance to source 6.2 in km

47 Remarks a34 comments for the seismometer.
81,82 CR,LF 2al MS/DOS carriage control

Third record

1 Source name a8 Shot name

or Hypocenter flag 7x,al Hypo obtained: '1', otherwise ‘0’
9 Source latitude i3,i2, 5.2 Deg. Min. Sec.

19 Source longitude i3, i2, £5.2 Deg. Min. Sec.

29 Source Altitude 6.1 in meters

35 Source Depth f6.1 in meters

41 Origin Time 2i2,f6.3 Hour, minute, second

51 Source bottom depth f6.1 TD of explosives(active source case)
57 Remarks a24 comments for the shot.

81,82 CR,LF 2al MS/DOS carriage control
Fourth Record

1 Time correction flag al GPS corrected:'l’

no correction: '2'
corrected but not with GPS: ‘3

2 Date/Time corrected 6i2 yyMMddhhmmss

14 Correction made 7.1 in miliseconds

21 Time correction flag al Same as the column 1
22 Date/Time corrected 6i2 yyMMddhhmmss

34 Correction made 1.1 in miliseconds

41 Time correction flag al Same as the column 1
42 Date/Time corrected 6i2 yyMMddhhmmss

54 Correction made 1.1 in miliseconds

61 Time correction flag al Same as the column 1
62 Date/Time corrected 6i2 yyMMddhhmmss

74 Correction made f1.1 in miliseconds

81,82 CR,LF 2al MS/DOS carriage control

(Number of header lines+1)-th record
1-80 Seismic Trace Data (Format in the above description)
81,82 CR,LF 2al MS/DOS carriage control
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Table.3 Example of data files in the format recommended in this paper. Because a 16-bit analogue
to digital converter is used in the data logger, one needs to have six columns to express the
instantaneous amplitudes as shown in the rows below the eighteenth.

AEBINOOO1ERI 0001A810 7500 .00494113017 2 5.208 5.0 .762940 .6531U118 4 3
MarkL22D 32 042.101304814. 60 335.0 0 .04
S1 32 041.321304813.39 333.7 21.317 2 5.704 45.24
1941130165151  40. 219411301657 9  99.11941130182037 4.0
13 19 16 22 23 18 19 25 30 20

24 24 24 19 19 18 18 11 9 11
9 7 8 12 10 13 14 16 19 12
17 19 23 27 26 27 30 33 30 30
33 31 28 32 29 25 21 20 23 29
20 30 31 36 34 26 26 33 32 32
39 40 48 46 40 43 40 37 29 35
34 33 29 37 28 22 24 26 28 21
28 26 39 38 38 38 34 31 27 18
25 19 14 13 18 16 9 12 22 26
25 24 19 29 19 13 14 15 12 16
10 21 17 12 17 15 22 18 23 26

19 15 23 24 22 20 20 25 88 3917
20619 29684 31921 32453 32489 32491 28270 -4326 -25548 -30854
-32092 -32438 -32504 -23500 11214 27386 31361 32338 32486 32485
32480 21230 -13824 -28007 -31502 -32355 -32504- -32509 -32513 -32512
-32511 -32511 -32510 -31619 -7661 21492 29915 31980 32457 32479
32477 32479 23210 -11894 -27532 -31388 -32331 -32506 -32513 -32513

( Trace data follows here until the number of samples becomes 7,500 )
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D Sign bit Fraction bits § Exponent bits

Fig.A-1 Two main methods in the expression of 4-byte floating numbers. On mainframe computers,
IBM Form GA-6821 based expressions in which the exponent part is for hexadecimal powers are
used, while the other IEEE-754 is for binary powers. The other difference can be found in the
fraction part. In IEEE-754, the value 1 is added when the exponent part has a non-zero value.
These differences could produce the truncation and rounding errors when converting a value in
one format to the corresponding one in the other.
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