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ABSTRACT: In this study the properties of the aftershock activities for the 12 September 2016 Gyeongju (M;=5.8)
and 15 November 2017 Pohang (M;=5.4) earthquakes are compared and analyzed. The areas of aftershock activity
region estimated from the spatial distribution of aftershocks for the Gyeongju and Pohang earthquakes are much
smaller than the estimated area from the empirical relationship between the mainshock size and the area of aftershock
activity region. This implies that the ruptures caused by the aftershocks are considerably limited in a small area.
The b-values on the Gutenberg-Richter relation for the aftershock sequences of the Gyeongju and Pohang
carthquakes estimated with the maximum likelihood method are found as 1.12+0.03 and 1.0540.02, respectively.
The values are significantly larger than those of 0.85 obtained for the whole Korean Peninsula. The decay parameters
of p-value in the modified Omori’s formula for the aftershock sequences of the Gyeongju and Pohang earthquakes
are estimated to be 0.965 and 0.954, respectively. These values are slightly smaller than the value of 1.0 in the
original Omori's formula. It is concluded that the estimated parameters for aftershocks of two earthquakes show
no unusual values. Finally, the probability versus time for ten months that at least one aftershock of which magnitude
is equal to or greater than 4.0 will occur is predicted using the aftershock parameters estimated in this study.
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Fig. 1. Spatial distribution of aftershocks for the 2016
Gyeongju and 2017 Pohang earthquakes. The main-
shocks of the Gyeongju and Pohang events are denoted
by the symbols of star and diamond, respectively. The
solid lines denote faults or lineaments. The line F-F'-F"

indicates the Yangsan fault.
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Fig. 2. The occurrence rate of observed aftershocks (M
=1.7) versus the elapsed time after mainshock. The
broken and solid lines denote aftershocks of the
Gyeongju and Pohang earthquakes, respectively. The
symbols of triangle represent the occurrence of after-
shocks (M =4.0).
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Table 1. The temporal change of the b-values for the Gyeongju and Pohang earthquakes.

. Gyeongju Pohang
Period (day)
b - value No. of Data b - value No. of Data
0-100 1.12+0.03 571 1.05+0.02 299
0-1 1.01 £0.02 230 0.96 + 0.04 127
1-10 1.28 £0.07 155 1.23+£0.10 89
10 - 100 1.09 +£0.02 186 1.06 £ 0.07 83
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Fig. 3. The (a) and (b) are the goodness fit diagrams to decide the cutoff magnitude from the aftershock magnitude
statistics for Kyeongju and Pohang earthquakes, respectively. The Mc in the diagrams represents the cutoff magni-

tude in which the error is minimum.
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Table 2. The parameters for the modified Omori's formula estimated from the aftershock sequences of the Gyeongju

and Pohang earthquakes.

Cutoff
Aftershock Magnitude No. of Data K c P
Gyeongju 1.7 399 41.302+3.007 0.016+0.006 0.965+0.026
Pohang 1.7 202 23.675+2.526 0.024+0.014 0.954+0.043
@409 @ 200 S
2 | il B ] > MA4 6
8 30 7 g 10 me "4 '
< G < 1/ M3.5
5 14 B 120/
3 200 Observed Number ] 4/
£ 2 ¥
2 SRR Calculated Number 5 80 —:', Observed Number
.g 100 g 40 _: ------ Calculated Number
g § 7
S o ]
£ E L]
O L I T T | L | UL | 8 0 T | T I T | T I T |
0 50 100 150 200 0 20 40 60 80 100

Days after Mainshock

Fig. 4. The observed (thick solid line) and calculated
(broken line) cumulative number of aftershocks for the
elapsed time (day) after Gyeongju earthquake.
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Fig. 5. The observed (thick solid line) and calculated
(broken line) cumulative number of aftershocks for the
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bols of triangle and numerals represent the occurrence
time and magnitude of large size aftershocks.
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Fig. 6. The occurrence rate versus days after Gyeongju
earthquake. Smoothed solid curve denotes the modi-
fied Omori formula fitted to the data (closed circle).
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