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The structural characteristics of the seismic zone of the 2001 Hakone earthquake swarm obtained

by the analysis for the later phases included in the seismic waves

Kei MURASE" and Toshikazu TANADA"

Abstract

Between June, 2001 and October, 2001, an active earthquake swarm occurred in Hakone caldera, central Japan.

In this activity, a large amount of seismic wave data was obtained by the seismic network of Hot Springs Research

Institute of Kanagawa Prefecture. Some of these seismic waves had clear later phases which were identified as the

reflected S-waves. Generally, a later phase is useful to estimate the crustal structure. In this study, we analysed these

later phases, in order to investigate the structural characteristics of the seismic zone in this earthquake swarm.

The characteristics found by this analysis are as follows;

(1) Beneath the central cones, the reflecting points were distributed over the lower part of the seismic zone. It is

considered that there were the reservoirs of water in this area.

(2) Beneath the northern coast of Lake Ashinoko, there was the distribution area of reflecting points in a deeper place

than the bottom of the seismic zone. It is thought that a influence of geological or thermal structure prevented

the earthquake occurrence.
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Fig.1 Spatial distribution of the stations and the hypocenters
used in this study (2001/6-2001/12).
The 2001 Hakone earthquake swarm had the two
main seismic zones. One of them was beneath the
central cone (shown by "A"), and the other was
beneath the northern coast of Lake Ashinoko ("B").
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Fig.2 The example of the waveform plots.
These waveforms were collected by the OWD station
for the earthquakes which occurred in the hypocenter
cluster beneath OWD. P and S show the first arrival
time of P-wave( and S-wave, respectively.(] The
encircled packet waves follow the S-waves.
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Fig.3 The models of the seismic rays.
In all cases, the directions to which the earthquake
waves travel are from left to right. The number
tagged on each ray shows the pattern which is
explained in the text.
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Fig. 4 The example of the packet waves and the orbits of
ground motion velocity (orbit unit in y m/s).
The vertical component of seismic wave and the
horizontal orbits are plotted. [ and arrow show the
starting point and the movement direction of the orbit,
respectively. X1 and X2 are the later phases, and
they are similar in the orbits to S-wave.
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Fig. 5 The P-wave velocity structure model used in this
study.
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Fig. 6 Spatial distribution map of the hypocenters and the reflecting points(About a gray part, see Fig.7).
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Fig.7 The N-S cross section of the hypocenters and the
reflecting points beneath the central cones (the gray
area in Fig.6).
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Fig. 8 The structure model beneath the central cones (the
gray area in Fig.6).
There are several H20 reserving areas. This areas
corresponded to the hypocenter clusters in the swarm
earthquakes, and their outside edges generated the
reflected wave.
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