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Features of Hypocental Area of Swarm Earthquakes in Hakone Volcano
in 1970’s Revealed by Re-Analysis Using S-P Data
— Comparison with Recent Activities—

Ryou Honpa*, Hiroshi ITo*, Youhei YUKUTAKE*, Masatake HARADA® and Akio YosHIDA™

The Hot Springs Research Institute (HSRI) has developed seismic observation network in Hakone volcano

since 1968.

and the Omori equation and were confined in the Owakudani geo-thermal area.
earthquakes are known to occur in an extended area in the Hakone caldera recently.
For the purpose we introduce a fitness value to estimate the most

clarify whether the past hypocenters are real.

probable location of swarm activity based on the S-P times.
grid point that covers the Hakone caldera with a spacing of 500 m for all observation sites.

In the first decade of the observation by the HSRI, hypocenters were determined by using S-P times

This is remarkable, because
In this paper, we try to

First, we calculate synthetic S-P times from every
Then, Root Mean

Square (RMS) between observed S-P times for each earthquake in a certain swarm activity and the synthetic S-P

times is calculated for all the grid points.

inverse RMS for all earthquakes belonging to the swarm activity concerned.

The fitness value given to grid points is defined as the summation of the

It is considered that the grid points

with large fitness values exhibit the most probable area of the swarm activity. From the analysis we found that
earthquakes in the period of 1970s occurred in an extended region from Mt. Kintoki to Motohakone, not confined
to the Owakudani area. Some of the swarms seem to have occurred near Lake Ashi. In conclusion, we think
that hypocentral distribution of swarm earthquakes in the past is not much different from that in recent years and
swarm activities in the Hakone caldera have occurred in a similar way at almost the same region since 1970s.
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1. FL®BHIC

FERK NGOt S EZER O JLEIC A& L, B 10km 1%
EDH VT T HEEE b OIEKILT, BEMES, BEe
A < IS EHIFRIE T & 0F S BRI IS TR B AN AR
LicZEnfionTnwsd (FlAiE, &4, 2003). KRB
Hid 1917 FORFIEE OB, FiRE0 FTOoETES T
VT 100 FEMENRT 2 SV CHIE 2 BURI L, FERA1Lc s
WTHIO THIER 7 — S IO BIROHEE 21T - 72
(SR ZEAT,  1992). Bl S N BEFEHIE O S-P I
BlO¥H 3 0.7 # T, Thh o RIREEE 6 SIELT

BRI A 4.3km &SRO TV A, 1959 5 5 60 FiTh
JCOBFHEOBRICE, HTTKFHIEITIT 0K F#
12510 & AHUEBIDTO N, hiv kO TEPAT 8 5
(SHREERIMERE T2 BE L, MK D 10~30mm/s TEIPZ O
AT -7 BRI AT A 5 RE RO 0~
—4km L EHEESNTWS OKE, 1960). D& XiT
B & N BB O—IT3, MA&)IRFARSEE | %
WDtz = D%, 1966 HEIC O AH s BEFs = E)
DFEA L, FEICRROBEE RFRIE MBS N T,
RBR & KITEE 2R AT T 5 T & OFEEMEI TR
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