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Seismic Observation on Showa-Shinzan Using Ground-fireworks

By Hiroki MivyAMACHI, Hidefumi WATANABE*, Tokumitsu MAEKAWA,
Atsuo Suzukl, Hitoshi MORI and Hiromu OKADA
Usu Volcano observatory, Faculty of Science, Hokkaido University
( Received November 25, 1986 )

To study a detailed velocity structure in and around Showa-Shinzan lava dome, seismic observa-
tions were conducted from 1984 to 1986. Seismic waves generated from two ground-fireworks
displayed in the summer festival at Showa-Shinzan were observed at 80 temporary seismic stations
along five profiles. A part of all seismograms obtained by these observations was not good because
of artificial noise produced by many sightseers and traffics. In this paper, an outline of these
observations and some fundamental data such as seismograms and travel time are presented.
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Fig. 1. Shot points and observation sites. Open boxes, solid boxes, open circles,
open triangles and solid circles denote observation sites for Profile-A, -B, -C, and
-E, respectively. Numerals give station number for each profile in Table 2.
Asterisks show the shot points S-1 and S-2. Contour lines are in meters.

Table1. Location of shot point (ground firework). Height was directly surveyed on the field.

Shot point Latitude (N) Longitude (E) Height
S-1 42°32'20.1" 140°52'00.8" 287m
5-2 42°32'19.1"

140°52'01.7" 291m
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ERIETILIUE D% 3o m BN/ 2 » AT RS 1, BER—HEATEBREIN T3 (Fig. 1), kDB
WL, TEAAMEA S 2 mUIMICEEE Lo ERNc X NiE L 72, Tablelizii, BWENLE - SE
MEZLNT D,

BilEi3, Fig LisRE T3 L 51z, Profile-A~Profile-E ) 5 Bz - T 51, &HEN
BRIEET, FhZFh, 10, 14, 16, 18, 22 TH 5. 1984 £nE#E| (Profile-A) T3, 2B IOHNME
ARy —T AT #RICESD, EhEa 3wz, 1985 £LENEE (Profile-B~Profile-E) Tii,
FETFO I T—F v a—F— (A, 1985, AME) 2AV, FENSBGCEY - EBHEITL -2, 2
DEE, AL LTIIY 28wz, B4 252 5720, HERHZ, Mark Products ##o F FTEimEs
L—22D (BHE#H 2 Hz) 2Hw72. Table2izii, &BRSOME, BE, BEESY, 5Ll Twn
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Table 2. Shot time, locations of observation sites and observers.

on the field.

Hight with asterisk was directly surveyed

Profile-A

Shot time S-1

1984/08/19 20:54
S-2 1984/08/18 20:54

Station Latitude (N) Longitude (E) Height Observers

Shot point H.Watanabe, H.Mori,
T .Maekawa, A.Suzuki,
N.Takahashi, Y.Nishimura
Hm.Okada

A-01 42-32-21.1 140-52-09.3 273% ’

A-02 42-32-22.1 140~-52-13.1 245% v

A-03 42-32-24.3 140-52-13.9 255% ”

A-04 42-32-26.2 140-52-14.5 254%* “

A-05 42-32-28.4 140-52-13.5 257* “

A-06 42-32-30.1 140-52-12.1 260%* ”

A-07 42-32-31.0 140-52-08.7 279* ”

A-08 42-32-30.8 140-52~07.1 288* “

A-09 42-32-30.4 140-52~04.7 301* “

A-10 42-32-28.3 140-52-00.6 319% ”

Profile-B

Shot time S-1 1985/08/18 20:51:36.330
S-2 1985/08/18 20:54:33.111

Station Latitude (N) Longitude (E) Height Observers

Shot point T.Maekawa, A.Suzuki,
I.Yokoyama

B-01 42-32-08.4 140-51-54.5 179%* T.Sakamoto

B~02 42-32-17.1 140-52-11.9 272% H.Miyamachi

B-03 42-32-20.4 140-52-17.7 260% T.Yamada

B-04 42-32-24.5 140-52-18.9 252* T.Matsushima

B-05 42~32-28.4 140-52-17.4 258* K.Niitsu

B-06 42-32-29.9 140-52-15.1 251%* N.Shiga

B-07 42-32-31.2 140-52~12.3 253%* H.Takenaka

B-08 42-32-31.7 140-52-08.8 283% Y.Nishimura

B-09 42-32-32.2 140-52-04.9 297* K.Yamaguchi

B-10 42-32-31.0 140-51~58.9 305% H.Mori

B-11 42-32-27.6 140-51-50.1 192% Y.Nishida

B-12 42-32-23.6 140-51-47.4 189%* T.Sasatani

B-13 42-32-20.6 140-51-46.8 194%* Hm.Okada

B-14 42-32-11.9 140-51-45.0 190* T.Moriya
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Table 2. Continued
Profile-C
Shot time S-1 1985/08/17 20:50:39.593
S-2 1985/08/17 20:53:39.587
Station Latitude (N) Longitude (E) Height Observers
Shot point T.Maekawa, I.Yokoyama
c-01 42-32-01.8 140-51-54.9 169 T.Moriya
c-02 42-31-49.7 140-52~02.6 90 A.Suzuki
Cc-03 42-31-52.6 140-52-18.4 56 K.Yamaguchi
Cc~-04 42-32-03.8 140-52-28.6 55 K.Niitsu
C-05 42-32-07.6 140-52-36.7 48 T.Sakamoto
c-06 42-32-16.7 140-52-49.9 37 N.Shiga
c-07 42-32-29.6 140-52-45.0 49 T .Matsushima
c-08 42-32-41.6 140-52-45.2 51 T.Sasatani
c-09 42-32-45.2 140~52-37.4 91 H.Miyamachi
Cc-10 42-32-47.7 140-52-15.5 134 H.Takenaka
c-11 42-32-47.4 140-52-09.2 128 H.Mori
c-12 42-32-47.6 140-52-00.5 130 T.Yamada
c-13 42-32-46.2 140-51-47.2 152 Y.Nishimura
C-14 42-32-40.1 140-51-36.5 183 Y.Nishida
C-15 42-32-24.2 140~-51-32.6 ‘198 Hm.Okada
c-16 42-32-12.7 140-51-33.1 198 Hs.Okada
profile-D
Shot time S~1 1986/08/23 20:54:48.413
S-2 1986/08/23 20:56:11.683
Station Latitude (N) Longitude (E) Height Observers
Shot point T.Maekawa, A.Suzuki
K.Yamaguchi, H.Mori
J.P.Catane
D-01 42-32-24.8 140-52-04.6 392 T.Moriya
D-02 42-32-26.2 140-52-05.4 376 T.Sasatani
D-03 42-32-27.1 140-52-06.7 360 Hm.Okada
D-04 42-32-27.6 140-52-08.1 339 D.Suetsugu
D-05 42-32-29.1 140-52-08.9 316 H.Takenaka
D-06 42-32-30.3 140-52-10.9 291 Y.Nishimura
D-07 42-32-31.4 140~-52-08.8 280 Y.Matsushima
D-08 42-32-32.7 140-52-08.4 274 v
D-09 42-32-29.6 140-52-00.0 318 H.Miyakawa
D-10 42-32-30.7 140-52-01.4 310 ”
D-11 42-32-31.7 140-52-02.4 308 H.Miyamachi
D-12 42-32-32.3 140-52-03.8 294 ”
D-13 42-32~-42.8 140-51-57.6 144 T.Takehana
D-14 42-32-44.2 140-51-57.1 139 “”
D-15 42-32-45.8 140-51-56.8 136 T.Fukushima
D-16 42-32-47.5 140-51~57.3 135 T .Sakamoto
D-17 42-32-48.7 140-51-58.9 - 130 T .Matsushima
D-18 42-32-50.0 140-51-49.5 128 “”

AR - HRINII A 535 & »72. 72721, Profile-A, Profile-B ) &8 H Ak BB ANEERR, B
S B A EBOBRIC L > TBLNLERETL 2 (FFPTIE, * TRENTW3).

ZRIT, BRI R U2 OB EERE # ko 5 B2 E—HE9 X L T\ 325 #ic, Profile-A T3,
AL (1957) DEANER X ET 23 L), BAEIL F— 2RO EREENELOFERE ALY
2EFHMELTWS, 2020, BllA%, BARM(1957) BB ESH L B L L 9 IcBEL 72, Profile
-B, Cit, 77> -va—TFA4Ary7OBASRER2 LY, &2BEEA, LNEHEE 400m, 800m & LT
Wa, ZOBAEITE, BRHLF—LZ0REEOEEEFEL,ICTAELHNE L TS, Profile



BEFIMT IS 3517 5 M HIRRRTIAE k) 3 B BRI 79

Table 2. Continued

Profile~E
Shot time S-1 1986/08/24 20:53:43.112
S-2 1986/08/24 20:55:05.631

Station Latitude (N) Longitude (E) Height Observers

Shot point T .Maekawa, J.P.Catane,
A.Suzuki

E-01 42-32-06.7 140~-51-52.0 182 H.Miyakawa

E-02 42-32-03.7 140-51-54.9 183 K.Yamaguchi

E-03 42-32-00.4 140-51-54.8 156 H.Miyamachi

E-04 42-31-57.2 140-51-53.7 161 ’”

E-05 42-31-51.2 140-51-52.2 118 H.Mori

E-06 42-31-48.2 140-51-51.2 128 ”

E-07 42-31-44.9 140-51~-50.8 129 D.Suetsugu

E-08 42-31-41.8 140-51-50.8 124 Y.Nishimura

E-09 42-31-39.3 140-51-53.4 122 Y.Matsushima

E-10 42-31-36.7 140-51-56.4 113 ”

E-11 42-31-26.3 140-51-54.3 87 T .Fukushima

E-12 42-31-23.6 140-51-56.8 92 H.Takenaka

E-13 42-31-20.9 140-51-57.7 82 T.Matsushima

E-14 42-31-18.8 140-51-56.8 72 ”

E-15 42-31-40.0 140-51-42.8 188 T.Sasatani

E-16 42-31-37.0 140-51-40.7 186 ”

E-17 42-31-34.3 140-51-38.8 182 T.Sakamoto

E-18 42-31-31.6 140-51-36.5 180 “

E-19 42-31-29.2 140-51-34.5 177 T.Takehana

E-20 42-31-23.2 140-51-32.1 160 T.Moriya

E-21 42-31-20.6 140-51-29.4 156 ”

E-22 42-31-12.7 140-51-24.2 150 Hm.Okada

-D iz, BEAHREB L Z50m &L, BRI F— L 0REREICE > - REFHREHET 251 H
& LT3, %72, Profile-E Ti3, BN AHRE2 100m & L, BHFHLUELOEEBENH#EY Hiy L
LTw3, .

FHBOBH A TE LNy o, BARZEFAE LT, BB S- 1o 2808 E-03(%
REEEE 623 m) NI Fig 210y, MEIEE 0.6 HWRICSHEEZ LN ESEEL T35, /2,
FORIIZICIE, TBAOBREHFTHEL TWEE» b5, Fig.3 12, BoRTXTHORTERFEN I b,
Profile-B~Profile-E 7 & &5 S~ 1 12543 2 808k %#R§. Profile-A, -B, -D »niiékiz, #Wgny kY

High gain t 1

Low gain t

sW
1sec

Fig. 2. A typical example of a seismogram at the station E-03 of Profile-E for the
shot S-1. P, S, and SW in the figure indicate arrivals of P-wave, S-wave, and a
sound wave produced by the explosion of the ground-firework.
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Fig. 3. Record sections for the shot S-1 along each profile. (a)
Profile-B. (b) Profile--C, (c) Profile-D, and (d) Profile-E.
Azimuth in degree from the shot point to observation site is
measured clockwise from the north.
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Table 3. Travel time data. Azimuth in degree from the shot point to observation site is measured clockwise
from the north. Distance with asterisk was directly surveyed on the field.

s-1 S-2

Station Distance Azimuth Travel time Distance Azimuth Travel time

(m) (deg.) (sec.) {m) (deg.) (sec.)
A-01 184% 81.0 0.116A+ 185* 70.4 0.120A+
A-02 274% 77.6 0.117Aa- 275%* 70.4 0.134A+
A-03 319* 66.6 0.151A+ 322% 60.0 0.149A+
A-04 362% 58.9 0.200A+ 366% 53.1 0.201A+
A-05 387%* 48.5 0.202A+ 393% 43.2 0.204A+
A-06 406* 39.9 0.205A+ 412% 35.0 0.204A+
A-07 398* .28.2 0.212A+ 406* 23.5 0.214a+
A-08 369* 23.5 0.181A+ 378%* 18.9 0.184A+
A-09 342% 15.6 0.184A+ 351% 11.1 0.187A+
A-10 274* 359.0 0.1912a+ 284* 355.0 0.196A+
B-01 393* 201.7 0.340A+ 375%* 206.5 0.314A+
B-02 271* 110.1 0.296A+ 242% 104.8 0.264A+
B-03 385%* 88.6 0.298A+ 365* 83.7 0.269A+
B-04 434%* 71.8 0.286A+ 424* 67.0 0.269a+
B-05 458%* 55.9 0.293a+ 458* 51.3 0.299A+
B-06 446% 47.2 0.282a+ 452%* 42.5 0.279a+
B-07 432% 37.5 0.277A+ 444% 32.9 0.261A+
B-08 403* 27.0 0.250a+ 421% 22.6 0.230a+
B-09 384* 14.1 0.256A+ 408% 10.2 0.229A+
B-10 339* 352.7 0.280A+ 371%* 350.1 0.283A+
B-11 336* 313.5 0.276A+ 371% 314.7 0.304B+
B-12 325% 289.5 0.302B+ 356* 293.1 0.317B+
B-13 321% 272.8 0.284B+ 345* 277.8 0.313B+
B-14 455%* 234.9 0.386Aa+ 454* 239.8 0.374B+
Cc-01 581 193.4 556 196.2
Cc-02 939 177.5 908 178.7
c-03 939 154.7 902 155.0
Cc-04 810 128.4 775 127.6
C-05 906 115.2 874 114.0
Cc-06 1126 95.3 1103 93.8
c-07 1051 73.8 1040 71.8
Cc-08 1211 56.8 1212 55.0
Cc-09 1139 47.2 1146 45.3
Cc-10 916 21.5 . 937 19.6
c-11 864 12.8 890 111
Cc-12 849 359.5 880 358.2
Cc-13 863 338.9 900 338.4
Cc-14 830 318.1 867 318.4
c-15 656 281.1 683 283.3

C-16 672 250.1 682 253.2
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s-1 S-2

Station Distance Azimuth Travel time Distance Azimuth Travel time

(m) (deg.) (sec.) (m) (deg.) (sec.])
D-01 169 30.9 0.107A+ 188 20.6 0.134A+
D-02 216 29.1 0.143B+ 235 21.1 0.154B+
D-03 255 31.9 0.136a+ 272 24.8
D-04 285 35.7 0.141A+ 300 29 .1 0.198a+
D-05 334 33.6 0.148A+ 350 28.0 0.177a+
D-06 390 36.2 0.169A+ 404 31.3
D-07 394 27.6 0.184A+ 413 23.1 0.225B+
D-08 426 24.0 0.209A+ 447 20.0 0.240a+
D-09 294 356.4 0.148A+ 326 353.2 0.183A+
D-10 327 2.4 0.181Aa+ 358 358.9 0.207A+
D-11 360 5.8 0.216A+ 389 2.4 0.250B+
D-12 383 10.3 0.228A+ 410 6.7 0.264A+
D-13 704 354.0 737 352.7
D-14 749 353.5 782 352.3
D-15 798 353.4 832 352.3
D-16 849 354.6 882 353.5
D-17 884 357.2 916 356.0
D-18 958 344.4 994 343.7
E-01 460 205.9 0.312A+ 442 210.1
E-02 524 194.9 0.358A+ 500 198.9 0.381B+
E-03 623 192.7 0.560B~ 598 195.3 0.682B-
E-04 725 192.9 0.589B+ 700 195.1 0.704B+
E-05 913 192.4 0.683B+ 888 194 .1 0.717B+
E-06 1009 192.5 0.700A+ 983 194 .1 0.779B+
E-07 1110 191.9 0.809B~ 1084 193.3 0.788B+
E-08 1204 190.9 0.859B+ 1178 192.2
E-09 1271 187.6 0.774B~ 1243 188.8 0.760C+
E-10 1343 184.3 0.757B+ 1314 185.3 0.790C+
E-11 1667 185.1 0.885B+ 1638 185.9 0.873B~
E-12 1746 183.0 0.891B+ 1716 183.7 0.946B+
E-13 1828 182.2 0.994Aa+ 1799 182.9 1.025A+
E-14 1894 182.8 1864 183.4
E-15 1304 198.4 0.877C~ 1282 199.7
E-16 1407 199.0 0.854B+ 1385 200.3
E-17 1500 199.6 0.984B~ 1478 200.7 0.927C+
E-18 1596 200.3 0.984B+ 1575 201.4 0.937C-
E-19 1682 200.9 0.990B- 1661 202.0 1.020B-
E-20 1874 200.5 1853 201.4
E-21 1971 201.3 1.094B-~ 1950 202.2 1.261C+
E-22 2242 201.9 1262C~ 2221 202.7

X [y
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