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A seismic refraction experiment was carried out in Sapporo by the municipality. The
experiment aimed to investigate the basin structure. The experiment area can be divided
into two areas, a deep sedimentary basin in the western part of the Ishikari depression where
the urban area of Sapporo locates and mountains in the southwestern part of the city. Two
explosive sources with a charge size of 50 kg were fired on 28§ November 2002 ; one (SP-1)
was fired at the southern mountain and the other (SP-2), at the junction of the Ishikari and
the Toyohira River. The profile with a length of about 20 km ran along the Toyohira River.

In this paper, we show a preliminary result of the seismic observation for the two
explosive sources along an additional profile. Our profile with a length of about 20 km runs
in the SW direction from the SP-2 toward the mountains, crossing Higashi-ku, Kita-ku and
Nishi-ku of Sapporo. Seismic data were observed at forty-four temporal stations. The
apparent velocities of first arrivals for the SP-2 shot change with distance. The apparent
velocity for the distance range of 1 to 5 km is about 2.3 km/s, indicating P-wave velocity of
upper sedimentary layers. The apparent velocity of 3.7 km/s for the distance range of 6 to
11 km indicates P-wave velocity of lower sedimentary layers. The apparent velocity of 6.2
km/s for the distance range of 11 to 14 km suggests the basement P-wave velocity. The
apparent velocity for the distance range of 14 to 20 km is abnormally high, about 10 km/s.
This fact indicates that the basement becomes shallow toward the mountains. Seismic
signals from the SP-1 shot are weak, but the apparent velocity for the mountain area is about
5.5 km/s.
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Table 1. Shot times, locations {in JGD 2000) and charge sizes of two explosions in
the 2002 Sapporo experiment (after JGI, Inc.).

Shot Date, Time Latitude Longitude Height Charge
2002 Nov. 28

SP-1  01:30:10.568 42° 55’ 36.97” 141° 15’ 21.67” 295.7m 50 kg

SP-2  02:00:10.030 43° 09’ 48.98” 141° 26’ 40.89” 2.7m 50 kg

Table 2. Locations of temporary observation sites (in JGD 2000) and observers.

STATION LATITUDE LONGITUDE OBSERVERS

S1 43 9 4.1 141 26 14.9 N. TAKAIL K. YOSHIDA

S91 43 9 25 141 25 30.7 N. TAKAIL K. YOSHIDA

S2 43 7 56.2 141 25 58.7 N. TAKAL K. YOSHIDA

S3 43 9 34.3 141 24 39.2 N. TAKAI K. YOSHIDA

S4 43 9 22.8 141 23 42.8 N. TAKAIL K. YOSHIDA

Al 43 7 12.6 141 24 3.2 N. TAKAIL K. YOSHIDA

A9l 43 7 30.1 141 23 13.9 N. TAKAL K. YOSHIDA

A92 43 6 39.7 141 22 50.7 H. NAGUMO, S. NOGUCHI, O. OZEL

A4 43 6 32.4 141 22 33.0 H. NAGUMO, S. NOGUCHI, O. OZEL

Ab 43 6 2.2 141 22 58.4 N. TAKAL K. YOSHIDA

Ab6 43 6 22.3 141 22 13.0 H. NAGUMO, S. NOGUCHI, O. OZEL

A7 43 6 20.2 141 21 52.6 H. NAGUMO, S. NOGUCHI, O. OZEL

A8 43 6 25.9 141 21 4.5 H. NAGUMO, S. NOGUCHI, O. OZEL

A9 43 6 3.9 141 21 10.7 H. NAGUMO, S. NOGUCHI, O. OZEL

A10 43 5 33.1 141 21 22.3 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
All 43 5 23.0 141 20 20.7 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
A12 43 5 14.4 141 19 49.0 H. NAGUMO, S. NOGUCHI, O. OZEL

A5l 43 4 56.5 141 19 32.5 M. ICHIYANAGI, M. MIYAHARA

A13 43 4 55.6 141 19 23.2 M. ICHIYANAGI, M. MIYAHARA

Al4 43 4 46.6 141 18 56.7 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
Als 43 4 22.4 141 18 47.5 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
A1l6 43 3 59.3 141 19 2.0 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
A7 43 3 39.7 141 18 48.6 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
A18 43 3 49.9 141 18 10.4 M. ICHIYANAGI, M. MIYAHARA

A93 43 5 11.2 141 18 26,5 M. TAKADA, T. MAEDA, T. GOTO

A19 43 4 27.0 141 17  34.7 M. SAKAUE, T. SASATANI, Y. YAMAYA, H. TAKAHASHI
A20 43 3 493 141 17 46.6 M. ICHIYANAGI, M. MIYAHARA

A21 43 3 25.9 141 17 46.5 M. ICHIYANAGI, M. MIYAHARA

A22 43 3 2.9 141 17  49.0 M. ICHIYANAGI, M. MIYAHARA

A23 43 2 43.7 141 17 48.9 M. ICHIYANAGI, M. MIYAHARA

A24 43 1 53.3 141 16 42.6 M. ICHIYANAGI, M. MIYAHARA

B1 43 7 23.0 141 21 29.3 H. NAGUMO, S. NOGUCHI, O. OZEL

B2 43 7 26.4 141 20 52.3 H. NAGUMO, S. NOGUCHI, O. OZEL

B3 43 7 13.0 141 19 53.6 M. TAKADA, T. MAEDA, T. GOTO

B4 43 6 43.5 141 19 51.2 M. TAKADA, T. MAEDA, T. GOTO

B5 43 6 33.9 141 18 46.7 M. ICHIYANAGI

B6 43 6 30.1 141 18 24.9 K. YOSHIDA

B7 43 6 6.9 141 17  50.3 M. TAKADA, T. MAEDA, T. GOTO

B8 43 5 44.3 141 17 20.1 H. NAGUMO, S. NOGUCHI, O. OZEL

B9 43 5 30.6 141 17 35.1 M. TAKADA, T. MAEDA, T. GOTO

B10 43 5 9.7 141 17 10.0 M. TAKADA, T. MAEDA, T. GOTO

B11 43 5 45.0 141 16 21.8 M. TAKADA, T. MAEDA, T. GOTO

B12 43 5 25.2 141 16 23.1 M. TAKADA, T. MAEDA, T. GOTO

B13 43 4 51.4 141 16 8.4 M. TAKADA, T. MAEDA, T. GOTO
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Fig. 2-a. A record section of shot SP-1. Reduction velocity is 5.5 km/s.
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Fig. 2-b. A record section of shot SP-2. Reduction velocity is 5.5 km/s.
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Table 3. Preliminary travel-time data. D indicates shot distance in km. T 1 is travel time of first
arrival in second. Ranks A and B indicate “good” and “fairly good” arrivals, respectively.

SP-1 SpP-2
ORIGIN TIME = 2002/11/28 01:30:10.568 ORIGIN TIME = 2002/11/28 02:00:10.010
STATION D AZM T1 STATION D AZM T1
A0l 24.5 28.8 5.848 B A0l 6.0 216.3  2.641 A
A04 22.5 25.7 5.512 B A04 8.2 222.6  3.222 A
A05 21.9 28.2 5.438 B A 05 8.6 215.6  3.360 A
Al2 18.8 18.7 5.187 B A 08 9.8 230.4  3.580 A
Al3 18.1 17.6 5.012 B Al0 10.7 222.2  3.989 A
A15 16.9 16.0 4.445 B Al 11.9 226.2  4.173 A
A1l6 16.3 17.8 3.574 B Al2 12.6 227.6 4.260 A
A19 16.6 10.4 4.409 B Al4 14.0 228.2  4.435 A
A20 15.6 12.2 3.236 B A17 15.6 223.0 4.551 A
A2l 16.7 11.3 3.361 B Al9 15.8 231.0 4.476 A
A22 14.2 13.6 3.219 A A22 17.4 223.7 4.838 A
A23 13.6 14.2 3.103 A A24 19.9 222.5 4905 A
A24 11.8 8.9 2.748 A A5l 13.2 226.9 4.292 B
A9l 24.5 25.9 5.758 B A9l 6.3 2274 2.702 A
B10 17.9 7.9 4.287 B A 92 7.8 221.6  2.896 A
B11 18.8 4.1 4.635 B BoO1 8.3 237.3  3.1%6 A
B12 18.2 4.4 4.05¢ B B 02 9.0 240.7 3.370 A
B13 17.1 3.5 4.041 B B 03 10.4 242.3  3.854 A
B 04 10.9 238.2  3.902 A
B 05 12.3 240.6  4.160 A
B 06 12.8 241.2 4.218 A
B 07 13.8 240.1  4.363 B
B10 15.5 236.1 4.613 B
S01 1.5 2029 0.715 A
S 02 3.6 195.3 1.641 A
S03 2.8 260.6  1.267 A
S04 4.1 258.6 1.851 A
S91 2.1 227.8  0.960 A
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