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Precise Hypocenter Determination for Volcanic Earthquakes

Observed at Asama Volcano, Japan

Jun O1kawa*, Yoshiaki Ipa™** and Hiroshi Tsusr™**

Hypocenters of volcanic earthquakes in Asama volcano were reexamined and precisely determined using
additional four seismic stations that had been installed close to the summit crater from 1996 to 1999. The most
significant result obtained in the present study is that the groups of shallow earthquakes beneath the summit crater
(B-type and N-type earthquakes), which show broad distribution within the depth of 2.5km according to the old
calculation without the four summit stations, are compactly concentrated into a shallower range within the depth
of 600m underneath the west side of the crater. In addition to the conventional method of the hypocenter
determination, the double difference method was applied but its application turned out not to have a significant
influence on the result. The summit stations were also quite effective in constraining the seismic velocity structure
and the P-wave velocity of Asama volcano was determined to be 3.5km/s so as to minimize the variance between
the observed and calculated travel times. Most volcano-tectonic earthquakes (A-type earthquakes) are dis-
tributed near the sea level under the west flank of the volcano. The precise hypocenter determination has revealed
that there is a seismic gap between the shallow and flank earthquake groups. It is inferred that this seismic gap
may represent a magma reservoir because the gap agrees with the location of the pressure source that was
estimated from a previous study of the ground deformation.

Key words: Asama volcano, volcanic earthquake, hypocenter distribution, double difference method, P-wave

25 117-124 5

velocity

1. FL®IC

ERLEEBR SHEREORICAIEYT 2 HAT HRE
WG KILD—>2T, FILRIEEDOEEPT 7 5 %K
Hd 3., BHELLEDIFEAEDOEKIZ, EEK 400m ©
Mg kO T X2 E S5, 1108 4 CRICILH) £ 1783
fE ORI 34F) o KEAIE, ZEORE NKPICiA T,
KB, weaimzH Uiz, 20 i A - T, 1960 FEEE &
T, BB EEEIC DR LTE M, bk
3H % DIEEEDE < 5 WIRAEDSF W 72, 1973 4F, 1982

~83 IR K A3 D, 1990 4F 7 H 20 HIC I3 ME:
DRI ZBEH L7z, 20032 A S 4 Hich 3T 48]
DM KB D - 124, 2004 49 Hild, 23 320 ol
B KT D, 12 A & cHIn OB KE# 2iT-7c. <
7 SEEEEH Lo R h i AIEKAEC B C
L E, BKIEBORBICHER O & k4 % &,
2004 FEDMEK I 1973 FEDMEKIFEE & EbHTUTV B
(B, 2005). Fig. 113, 1970 F0> 5 2005 F2f1E &
ToOEMILTIRE Lokl tE AR <, 1Lific

* T113-0032 HAEERSCHIX TR 1-1-1

BRURHIE ST
Earthquake Research Institute, University of Tokyo,
Yayoi 1-1-1, Bunkyo-ku, Tokyo 113-0032, Japan.

T 671-2201 SRS T E 2167
L YA Ne e SN T
Graduate School of Life Science, University of Hyo-
g0, 2167 Shosha, Himeji, Hyogo 671-2201, Japan.

K T 384-0061 REFE/ NG TR TS FHARAT 630
FHURFHIEB S N KL b A i %
Komoro Observatory of Volcano-Chemistry, Earth-
quake Research Institute, University of Tokyo, Ka-
masu-aza-Sakahomachi 630, Komoro, Nagano 384—
0061, Japan.

Corresponding author: Jun Oikawa
e-mail : oikawa@eri.u-tokyo.ac.jp





