Jour. Korean Earth Science Society, v. 21, no. 2, p. 159—167, April 2000

Aeldol| st SA1A A¥at HEE 8
Z M e A A2

Adiists ATEAAEE A8, 500757 FFFIA BT LT 300
gt AT, 500757 FFB G BT $8F 300

Statistical Testing of the Randomness and Estimation of the Degree of for the
Concentration Earthquake Occurrence in the Korean Peninsula

Sung-Kyun Kim! - Jang-Sun Baek?
'Faculty of Earth Systems and Environmental Sciences, Chonnam National University, Kwangju 500-757, Korea
“Department of Statistics, Chonnam National University, Kwangju 500-757, Korea

Abstract: We tested the randomness and estimated the degree of concentration for the earthquake occurrence in the Korean
Peninsula by using the statistical methods for spatial data. For the randomness test, we applied both of the test statistics based
method and the empirical distribution based method to the both of historical and instrumental seismicity data. It was found
that the earthquake occurrences for historical and instrumental seismicity data are not random and clustered rather than
scattered. A nonparametric density estimation method was used to estimate the concentration degree in the Peninsula. The
earthquake occurrences show relatively high concentration on Seoul, Choongnam, Chonbook, and Kyungbook areas for the
historical seismicity data. Also, ‘L” shaped concentrations connecting Whanghaedo —the coast of Choongnam —the inland of
Kyungbook area are revealed for the instrumental seismicity data.
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Fig. 1. Historical seismicity.
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Fig. 2. Cumulative frequency-magnitude curve for the
instrumental earthquake data,
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Fig. 4. The types of the nearest-neighbor distances, W;: the
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X;the distance between the jth sample point and the
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Fig. 5. The empirical distribution, the Monte Carlo estimates, and the theoretical cumulative distribution of the nearest-
neighbor distance for the historical seismicity data, (a) Gy(y), ) solid line: Gy(y), upper dotted line: max (G.)), lower
dotted line: min Ch(y)), X-axis: mean (1)), (©) G,), (d) circles: G,(y), solid line (and X-axis ): G.).
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