2007 ¥FFHFAHeE. o PH) 333 3

35 3
20079 6% 7Y(2) ~ 8Y(B), FIARA

o
d

=
2

cdo g0l
e

Mo
o

Estimation of epicenter using an empirical relationship

between epicentral distance and traveltime of the first arrival

Dong-Hoon Sheen”, Chang-Eob Baagz), Eui-Hong Hwang”, Young-Soo Jeon"

YGlobal Environment System Research Lab., METRI
JSchool of Earth and Environmental Sciences, SNU
*Director for Earthquake Policy, KMA

Abstract: The classic graphical method to determine the epicenter uses differences
between the arrival times of P and S waves at each station. In this research, a robust
approach is proposed, which provides a fast and intuitive estimation of earthquake
epicenters. This method uses an empirical relationship between epicentral distance and
traveltime of the first arrival P phase of local or regional earthquake. The relationship
enables us to estimate epicentral distances and draw epicentral circles from each station
with P-traveltimes counted from a probable origin time. As the assigned time is getting
close to the origin time of the earthquake, epicentral circles begin to intersect each
other at a possible location of the epicenter. Then the possibility of the epicenter can
be expressed by a function of the time and the space. We choose the location which
gives the minimum standard deviation of the origin time as an estimated epicenter. In
this research, 918 P arrival times from 84 events occurring from 2005 to 2006 listed in
the KMA earthquake catalog are used to determine the empirical P-traveltime function
of epicentral distances.

Keywords: epicenter estimation, P arrival, empirical function
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Fig. 2. Distribution of standard deviation of origin time (a) and estimated location of the

29 May 2004 offshore Uljin earthquake (b).
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