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Abstract: Fault parameters are important in earthquake hazard analysis. In this paper, theoretical relationships between
moment magnitude and fault parameters including subsurface rupture length, downdip rupture width, rupture area, and
average slip over the fault surface are deduced based on seismological theory. These theoretical relationships are further
simplified by applying similarity conditions and an unique form is established. Then, combining the simplified theoretical
relationships between moment magnitude and fault parameters with seismic source data selected in this study, a practical
semi-empirical relationship is established. The seismic source data selected is also to used to derive empirical relationships
between moment magnitude and fault parameters by the ordinary least square regression method. Comparisons between
semi-empirical relationships and empirical relationships show that the former depict distribution trends of data better than the
latter. It is also observed that downdip rupture widths of strike slip faults are saturated when moment magnitude is more than
7.0, but downdip rupture widths of dip slip faults are not saturated in the moment magnitude ranges of this study.
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Appendix A1
Table A1 Earthquake source parameters
Sl M, 0( dyne-cm ) Rupture Rupture Rupture Average
No. Location Earthquake Data " ]Z Mg My, length width area slip
yP (km) (km) (km?) (cm)
W&C This study
1 Peru Ancash 11/10/1946 N 7.2 7.28 9.4 0E+27 9.33E+26 28. 30. 840. 370.24
. 03/22/
2 USA,CA San Francisco 1957 N 5.3% 521 7.40E+24 7.33E+23 7. 5. 35. 6.98
08/18/
3 USA, MT Hebgen Lake 1959 N 7.6 7.29 9.50E+27 9.66E+26 45. 17. 765. 420.92
g 08/30/
4 USA, Utah Cache Valley 1962 N 5.7% 5.78 5.20E+25 5.25E+24 7. 8. 56. 31.25
03/28/
5 USA, Idaho Pocatello Valley 1975 N 6.0 6.06 1.40E+26 1.38E+25 15. 10. 150. 30.67
6 USA, Utah Unita Basin 0199@2/ N 5.1%* 5.10 5.01E+23 2. 3. 6. 27.83
o 06/20/
7 Greece Thessaloniki 1978 N 6.4 6.43 5.02E+26 4.96E+25 28. 14. 392. 42.18
10/04/
8 USA,CA Wheeler Crest 1978 N 5.1 5.47 1.80E+25 1.80E+24 7. 55 38.5 15.58
02/29/
9 France Arudy 1980 N 4.9%* 5.17 6.40E+24 6.38E+23 38 5. 19. 11.20
10 Italy South Apennines 11/23/1980 N 6.9 6.91 2.60E+27 2.60E+26 60. 15. 900. 96.30
. 03/04/
11 Greece Corinth 1081 N 6.4 6.25 2.65E+26 2.66E+25 26. 18. 468. 18.95
12/13/
12 North Yemen Dhamar 1982 N 6.0 6.34 3.64E+26 3.63E+25 20. 7. 140. 86.43
13 Italy Perugia 0149/52/ N 53 5.65 3.50E+25 3.35E+24 17. 5. 85. 13.14
. 05/07/
14 Ttaly Lazio-Abruzzo 1984 N 5.8 6.00 1.12E+26 1.12E+25 4.5 10. 45. 82.96
09/13/
15 Greece Kalamata 1986 N 5.8 5.93 8.90E+25 8.81E+24 15. 14. 210. 13.98
03/02/
16 New Zealand Edgecumbe 1987 N 6.6 6.50 6.30E+26 6.31E+25 32. 14. 448. 46.95
17 Japan Kameoka 0159%5/ N 4.9* 4.90 2.51E+23 1.4 1.8 2.52 33.20
. 06/29/
18 USA, Nevada Little Skull Mtn. N 54 5.69 3.80E+25 3.85E+24 8. 4.5 36. 35.65
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1.15E+27

2.69E+26

3.85E+24

7.24E+25

2.92E+24

1.60E+23

3.39E+25

1.04E+24

1.76E+25

9.77E+24

7.85E+26

1.22E+26

8.04E+22

2.24E+25

1.80E+27

3.43E+26

3.13E+27

7.33E+23

1.08E+25

4.32E+25

1.02E+26

6.24E+24

6.84E+26

1.12E+25

4.57TE+24

2.24E+25

1.11E+24

4.03E+25

2.72E+24

4.5TE+27

1.18E+26

1.08E+25

3.39E+25

1.30E+26

8.32E+25

2.07E+24

3.67E+23

1.00E+24

62.

40.

8.5

27.

110.

60.

257.

4.5

46.

50.

21.

30.

120.

20.

30.

22.

20.

2.5

20.

330.

1600.

195.

744.

640.

198.

425

378.

144.

91.

2200.

240.

9.5

120.

1430.

900.

3341.

27.

99.

140.

690.

49.

273.

45.

360.

20.

228.

28.

2400.

200.

187.

100.

360.

242.

28.

3s.

20.20

3.84

93.23
115.83

23.13

48.72

515.23

140.10

42.78

121.89

2291

3.56

29.89

38.52

40.74

35.79

118.94

169.45

2.82

62.22

419.58

127.04

312.28

9.05

36.36

102.86

49.28

4245

304.00

13.68

33.85

20.74

18.50

58.92

3238

634.72

196.67

19.25

113.00

120.37

114.60

24.64

7.65

9.52



150

151

152

153

154

155

156

157

158

USA, CA

Japan

Taiwan

Japan

Japan

Japan

Japan

Turkey

Jaapan

Northridge

Iwata

ChiChi

Geiyo

Kobe

Kagoshima

Yamaguchi

Kocaeli

Tottori

01/17/
1994

03/09/
1998

09/20/
1999

03/24/
2001

01/17/
1995

03/26/
1997

06/25/
1997

08/17/
1999

06/10/
2000

SS

SS

SS

SS

SS

6.66

5.90

7.60

6.8

6.90

6.10

5.80

7.40

6.80

1.10 E+26

6.00E+24

2.70E+27

3.30E+26

2.40E+26

1.20E+25

6.00E+24

1.52E+27

1.90E+26

18.

78.

30.

60.

141.

33.

21.

44,

21.

20.

23.28

21.

378.0

144.

3432,

630.

1200.

216.

224.

3284.48

693.

97.00

13.89

262.24

174.60

66.67

18.52

8.93

154.36

91.39

Note: * local or Richter magnitude; * * body-wave magnitude.
NNormal fault; RReverse fault; RLRight lateral; LLLeft lateral; SSStrike slip fault.



