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Fractal Analysis of the Main Active Faults and Its Relationship with
Regional Historical Seismic Activities in Guangdong Province

CHEN Guohui, CHEN Guoneng, LOU Feng
( Department of Earth Science, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Based on the fractal theory, the fractal geometry is applied to studying the active faults system
in Guangdong Province. Results indicate that the spatial distribution of all faults in Guangdong Province
is a distinct fractal set with self-similarity in the non-scale range of 12. 5 - 100 km, and the fractal dimen-
sion, obtained by the box-counting method, interprets well the characteristics of the spatial distribution of
faults. The fractal dimension of all faults in the study area is 1. 582 3, that of the NE faults 1. 434 2 and
that of the NW faults 1. 115 7 and EW faults 1. 039 4. The densities of spatial distribution of the NE and
the NW faults supplement to each other, indicating the inter-restraint properties of these two groups of
faults. Eventually, correlating the isoline maps of fractal dimensions and historical earthquake distribu-
tion, it is tried to find out the relationship between the fractal characteristics and seismic activities.
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Fig. 1 Fracture distribution of Guangdong Province (Modified after [21 —23]) and the 100 km x 100 km grid-coverage model
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Table 1  The fractal dimensions of the orientation faults
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100 33 33 24 19
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Fig.2  The results of the fractal dimensions of faults

with four different orientations
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Table 2 The fractal dimensions of faults with four different orientations in different grids
K isYiS JEZR 1A 43¢ JE e AR 1 2
TR FREL Dy R FREL Dy Y D, KRB Dy

1 0.997 3 1.604 7 0.988 5 1.229 7 0.998 0 1.0850 0.977 7 0.792 5
2 0.990 7 1.713 1 0.994 7 1.604 7 0.880 3 1.207 5 0.750 0 0.292°5
3 0.992 5 1.377 4 0.998 2 1.261 8 0.984 3 1.0850 0.964 3 1.500 0
4 0.990 0 1.350 2 0.984 1 1.196 2 0.957 4 1.161 0 0.966 8 0.6112
5 0.994 7 1.604 7 0.994 5 1.403 7 0.966 6 1.007 1 0.957 4 1.161 0
6 0.999 6 1.7459 0.998 9 1.500 0 0.9729 1.229 7 0.996 2 0.903 7
7 0.998 7 1.3315 0.996 7 1.1112 0.000 0 0.000 0O 0.977 17 0.792'5
8 0.996 0 1.429 0 0.993 6 1.161 0 0.959 4 0.500 0 0.97717 0.7925
9 0.994 7 1.604 7 0.992 5 1.377 4 0.984 3 1.161 0 0.996 2 0.907 3
10 0.995 6 1.792°5 0.988 4 1.5222 0.9550 0.850 2 0.999 0 1.057 7
11 0.9919 1.729 7 0.968 6 1.453 4 0.992 4 0.868 5 0.992 2 0.953 4
12 0.9915 1.642 7 0.958 9 1.403 7 0.962 1 1.292°5 0.997 6 1.006 2
13 0.994 1 1.500 0 0.994 1 1.500 0 0.000 0 0.000 O 0.000 0O 0.000 0O
14 0.990 0 1.624 0 0.9820 1.377 4 0.984 3 1.0850 0.995 6 0.661 0
15 0.994 8 1.777 3 0.991 5 1.642 7 0.984 1 1.196 2 0.999 2 0.953 4
16 0.996 6 1.543 7 0.985 3 1.403 7 0.905 7 0.729 7 0.977 17 0.792°5
17 0.994 5 1.292°5 0.996 3 1.196 2 0.993 6 1.161 0 0.000 0 0.000 0
18 0.999 4 1.043 7 0.999 4 1.043 7 0.000 0 0.000 0O 0.000 0 0.000 0
19 0.999 9 1.350 2 0.97717 0.792°5 0.750 0 0.792°5 0.990 3 1.207 5
20 0.990 0 1.624 0 0.992 5 1.377 4 0.990 5 0.500 0 0.999 2 0.953 4
21 0.990 5 1.453 4 0.973 4 1.3219 0.987 9 0.723 7 0.000 0 0.000 0
22 0.990 4 1.543 7 0.973 2 1.403 7 0.960 2 0.903 7 0.000 0 0.000 0O
23 0.991 7 1.500 0 0.993 6 1.161 0 0.976 8 1.2513 0.998 0 1.0850
24 0.991 7 1.368 5 0.990 5 0.500 0 0.977 7 0.792'5 0.999 1 1.161 0
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Fig. 5 The fractal dimension isogram and historical earthquake distribution
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