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Determination of Hypocentral Parameters
Using Phase Identification and Two-Point Ray Tracing
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ABSTRACT

This study introduces an aigorithm for defermination of hypocentral parameters using phase analysis and two-point ray tracing to erhance
accuracy and stability of computations. When the magnitude of earthquake is relatively small(usually 7,<3.2), the PmP phase which looks fike the first
arrival phase may be observed without obsenving the Pn phase. In this case, the hypocentral parameters calculoted by the existing method using the
first arival of P and S phases and by the method developed in this study using PmP and SmS phases show large differences. The computational results
of determination of hypocentral parameters for actuol earthquake events show that this method gives much smaller rms errors than the existing
methods do.
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Fig. 1 Seismic phases identified by rectilinearity function{ R) and direc-
tionality function( D) applied to three component seismograms
of the Yeongweol earthquake(December 13, 1996) recorded by
MKL station at epicentral distance 171km
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. 2 Seismic phases identified by rectilinearity function( R) and direc-
tionality function( D) applied to three component seismograms
of the earthquake(June 21, 1996) recorded by DKJ station at
epicentral distance 200km
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(a) Rays traced by the two-point ray-tracing method for transmitied
and reflected waves in layered velocity model with a low-velocity layer
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{(b) Convergence rates of errors in epicentral distances between the
true and calculated values in the two—point ray tracing

Fig. 3 Two—point ray tracing between the hypocenter and receivers for
the aftershock of the Yeongweol Earthquake(December 13, 1996)
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Fig. 4 Vertical component seismograms of the Yeongweol earthquake
(December 13, 1996) recorded at BBK station with epicentral
distance 192km. Based on real earthquake dataltop), amplitudes
of seismograms are scaled down depending on magnitude by
keeping the noise level in the real earthquake data
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Table 1 Comparison between hypocentral parameters calculated by KIGAM{(upper) using the existing method and by the technique in this study
{lower) using the method developed in this study for 5 earthquakes

Origin time Latitude Longitude Depth Magnitude RMS
(Y/M/D) (h:m:s) (degree) (degree) (Km) g error
01:04:07.77 36.0353N 126.9000E 230 0.56
1996/ 6/21 32
01:04:07.36 36.0376N 126.9017E 13.95 0.12
13:10:18.16 37.1667N 128.6393E 7.73 0.58
1996/12/13 43
13:110:17 .61 37.2191N 128.7697E 10.24 0.09
1996/12/13 1327
30
(04 Zl) 13:27:06.93 37.2262N 128.6951E 12.98 0.07
12:45:53.29 36.7242N 128.3907E 449 0.36
97/ 8/ 5 33
12:45:53.83 36.7027N 128.3767E 18.25 0.08
19:35:31.31 37.2185N 128.6892E 1.51 063
97/10/18 30
19:35:31.80 37.2170N 128.7073E 2022 003
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Fig. 6 Travel time curves for the mainshock of the Yeongweol Earthquake and its aftershock
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