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Correlation aualysis on spatial characteristics of gully and slope disasters

WANG Lunan, YAN Echuan, LI Xingming, LU Wenbo
( Faculty of Engineering ,China University of Geosciences , Wuhan ,Hubei 430074 ,China)

Abstract ; Spatial characteristic of gully which is an erosion landform is the key to slope disasters. The DEM data of
Liangping county in Chongqing is used to extract the gully network by the hydrologic analysis method. Spatial
characteristic of gully of seven areas in watershed division are studied by the fractal theory and density
quantitatively. Combined with the data of 289 slope disasters in Liangping, association of spatial characteristics of
gully and slope disasters is analyzed by symbolical meanings and correlation coefficient. Then characteristic values
of gully are used in slope disasters prediction. It was found that gully network agrees with the actual gully when the
threshold value is 10. The fractal dimension value and density of gully are relatively small. Characteristic value of
east and west region is greater than the other regional characteristic value according to the actual. Compared to
density, the fractal dimension value of gully in juvenile period can reflect the relationship between spatial
characteristic of gully and slope disasters, having higher practical value in the prediction of slope disasters.
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Fig.1 Extraction of gully network
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Fig.2 Comparison of extracting and actual gully

Table 1

®1 EFORKRAAMBENETH
Side of box and the number of boxes

on the gully network

W HK (r)  EAE B TE(N,) lgr Ig(N,)
10 7871 1.000 3.896
30 2618 1.477 3.418
50 1571 1.699 3.196
80 978 1.903 2.990
100 782 2.000 2.893
150 515 2.176 2.712
200 389 2.301 2.590
500 153 2.699 2.185

1000 76 3.000 1.881
2000 32 3.301 1.505
5000 9 3.699 0.954
8000 5 3.903 0. 699
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Fig.3 Tendency line of Igr and Ig(Nr) in Huilong

the study area
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Table 2 Fractal dimension value of gully form and multiple

correlation coefficient

WX WA HEH Mg ok R AL

I YEE 1. 086 1. 145 1.140 1.134  1.081 1. 147

EAERE 0.996  0.994  0.993  0.995  0.997 0.993
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Table 3 The density values of gully

W5 X e WIH WE EE O P B RR

WA (km/km?)  0.505  0.536 0.652 0.560 0.580 0.552 0.537
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Table 4 Statistical table of slope disasters in the study areas

W5 X B/ A4 T/ x 10*m? R/ x10*m?
[5] S, 18 37. 1262 217.300
B A 36 59. 082 232.792
s 46 81.401 361. 527
W% 42 108. 512 480. 189
% e 47 124. 461 268. 577
PR 22 51. 605 169. 180
Je 1% 78 86. 594 333.304
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Fig.4 Relationship between fractal dimension value of

gully form and slope disasters
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Fig.5 Relationship between density values of

gully and slope disasters
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Fig.6 Contrast diagram of correlation coefficient
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