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Analysis on the Relationship between Intensity and Magnitude for
Historical Earthquakes in the Korean Peninsula

Hyeon-hwa Kim and Jai Bok Kyung*
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Chungbuk 28173, Korea

Abstract: Equations that could estimate the local magnitude of historical earthquakes, being difficult to calculate, in Sino-
Korea craton was obtained using instrumental earthquake data for 22 Korean and 46 northeastern Chinese events. The
obtained equations from intensity is M;=1.7+0.57xI,. The equation from felt area FA for the Korean Peninsula is M;=
429-1.34xlog(FA)+0.28xlog’(FA). When the information on earthquake damage, effects, and felt area is all recorded at
the same time, the former equation of intensity is more feasible than that of felt area due to uncertainty in earthquake felt

arca.
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Fig. 1. Distribution of earthquakes used for the calculation
of magnitude-intensity relation. Dots and dot-line indicate
epicenters and boundary of Sino-Korean craton, respectively.
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Table 1. List of the Korean earthquakes used for this study
Maximum Intensity
No. Year/Month/Date Latitude/Longitude M Radius (km)
KMA Kyung (2011)
1 1936/ 07/ 04 35.3/127.7 5.0 MMI VII 192.5
2 1978/ 09/ 16 36.6/127.9 52 IMA 1TV MMI VI-VII 179.8
3 1978/ 10/ 07 36.6/126.7 5.0 IMA V MMI VII 156.6
4 1985/ 06/ 25 37.3/126.4 4.0 IMA 111 MMI VI 874
5 1996/ 01/ 24 37.9/129.6 42 136.7
6 1996/ 12/ 13 37.2/128.8 45 IMA 111 MMI VI-VIL 200.6
7 1997/ 06/ 26 35.8/129.3 42 IMA 1V MMI VI-VII 170.8
8 1999/ 01/ 11 38.3/128.7 42 104.7
9 2001/ 01/ 29 35.7/126.6 3.0 MMI 1T 34.8
10 2001/ 07/ 23 36.4/128.0 35 MMI 11T 52.0
11 2001/ 11/ 21 36.7/128.3 35 MMI 11T 385
12 2002/ 01/ 07 35.4/128.8 3.1 MMI 11 324
13 2002/ 03/ 07 36.5/126.6 3.0 MMI 11
14 2003/ 03/ 01 35.8/129.3 3.0 MMI 1T 29.1
15 2003/ 03/ 10 36.0/128.4 3.1 MMI 11T
16 2003/ 10/ 13 37.0/126.5 3.6 MMI 11T 68.0
17 2004/ 04/ 26 35.8/128.2 3.9 MMI IV 104.8
18 2004/ 05/ 29 36.8/130.2 52 242.0
19 2004/ 08/ 26 35.9/127.4 33 MMI IV
20 2005/ 11/ 15 37.2/128.8 3.1 MMI 1T
21 2006/ 01/ 19 37.2/128.8 32 MMI 11T 31.1
22 2007/ 01/ 20 37.7/128.6 4.8 MMI V 160.1
23 2008/ 10/ 29 36.4/127.3 34 MMI 11T 56.8
24 2009/ 05/ 02 36.6/128.7 4.0 MMI IV 91.0
25 2010/ 02/ 09 37.5/126.8 3.0 MMI 11T




Table 2. List of north-eastern China earthquakes used for
this study (Gu et al., 1989)

Latitude ("N)/  Intensity Magnitude

No. YY MM.. DD Longitude CE)  (MM) (Ms)

1 1909. 02. 21 37.4/113.6 VI 5.00
2 1911. 01. 26 39.8/114.5 VI 5.50
3 1916. 08. - 35.7/111.3 VI 5.00
4 1918. 08. 09 34.5/114.5 VI 5.25
5 1923. 09. 14 39.4/115.8 VI 5.50
6 1931. 07. 25 36.5/118.1 VI 4.75
7 1934. 10. 27 39.9/119.2 VI 5.00
8 1935. 01. 19 39.6/118.3 VI 4.75
9 1936. 02. 13 40.4/118.3 VI 4.75
10 1937. 08. 01 35.4/115.1 IX 7.00
11 1937. 08. 01 35.3/115.2 VIII 6.75

12 1940. 08. 05
13 1942. 07. 09
14 1945. 09. 23
15 1952. 10. 08

40.2/122.0 Vi 5.75
43.0/122.0 Vi 6.00
39.5/119.0 Vi 6.25
39.0/112.7 VI 5.50

16 1956. 08. 19 37.8/114.0 VII 5.00
17 1957. 06. 06 37.6/112.8 VI 5.00
18 1957. 06. 11 38.0/112.5 VI 5.00
19 1966. 03. 06 37.5/115.0 VI 5.20
20 1966. 03. 08 37.4/114.9 IX 6.80
21 1966. 03. 20 37.3/115.0 VI 5.60
22 1966. 03. 22 37.5/115.1 10 7.20
23 1966. 03. 26 37.7/115.3 VII 6.20
24 1966. 10. 02 43.8/125.0 VI 5.20
25 1967. 03. 27 38.5/116.5 VI 6.30
26 1967. 07. 28 40.6/115.6 VI 5.40
27 1967. 12. 03 37.7/115.2 VI 5.70
28 1971. 06. 05 37.5/113.4 VI 4.70
29 1972. 04 .14 39.8/122.4 VI 4.80
30 1973. 12. 31 38.4/116.8 VI 5.30
31 1974. 06. 06 37.5/115.0 VI 4.70
32 1975. 02. 04 40.7/122.8 IX 7.30
33 1976. 04. 06 40.2/112.1 vii 6.20
34 1976. 07. 28 39.6/118.2 X1 7.80
35 1976. 09. 23 39.9/106.4 VII 6.20
36 1976. 11. 15 39.4/117.7 Vil 6.90
37 1977. 05. 12 39.2/117.7 VI 6.20
38 1978. 05. 18 40.7/122.6 VI 5.90
39 1979. 03. 02 33.2/1174 VI 4.90
40 1979. 08. 25 41.2/108.1 VII 6.00
41 1981. 08. 13 40.6/113.4 VII 5.60
42 1981. 11. 09 37.4/115.0 VI 5.80
43 1982. 10. 19 40.0/119.0 VI 4.90
44 1983. 11. 07 352/115.3 VI 6.00
45 1988. 02. 25 42.3/122.5 VI 4.80
46 1989. 10. 19 39.9/113.9 VIII 5.90
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Fig. 2. Relation between local magnitude and MM inten-
sity obtained from the earthquake events of Korea and north-
eastern China.
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Table 3. The relation between local magnitude and MM intensity for several regions

M;-I, relation Region

Authors

M,=1.7+0.57x1,
M;=1 .75+0.58><Io

M;=1.2+0.6x/p
M;=1.0+2/3x1,
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M=1.5+0.58%1, China
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Fig. 3. Comparision of the relation between local magni-
tude and MM intensity for several regions.
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Table 4. Magnitude-felt area relations in Korea and America
Magnitude-felt area relation Region References
M, =4.29-134xlog(FA)+0.28 xlog’(FA) Korea This study
M=-2.55+1.49xlog(FA) Korea Jun and Jeon (2001)

M=2.48+0.0769xlog’(FA)
M, =3.25-0.25xlog(FA)+0.098 < log’(FA)

Central and eastern north America
Southeastern America

Sibol et al. (1987)
Nuttli et al. (1979)
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