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Sensitivity assessment method of collapsed gully occurrence in
granite region of South China based on niche-fitness
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Abstract The collapsed gully is a threat to agricultural production and agricultural ecological environment with
occurrence uncertainty, which means the sensitivity of collapsed gully occurrence plays a crucial role to this subject. A
framework is proposed to evaluate the sensitivity of collapsed gully occurrence in granite region of South China based on
niche-fitness model. To test this approach, one small watershed in Anxi County Fujian Province is chosen as the case
study area. And the results show that the frequency and distribution ratio of collapsed gully in each sensitivity rank are
0.31%,1%,1.94%,3.67% and 4.55%, 14.39% , 28. 03% , 53. 03% respectively. It means these two values
increase stepwise following the rise of sensitivity rank. which proved this assessment method is scientific and
reasonable. The results of correlation analysis between the sensitivity of collapsed gully occurrence and the niche-fitness
of various factor show that altitude difference and clay content make more contribution to the sensitivity assessment,
next for NDVI and flow accumulation, last for altitude and upper slope, which is concerned with the dispersion of each
factor distribution and the correlation between factors. The proposals for the prevention work of collapsed gully were put
forward according to the above results: the behavior of increasing vegetation cover and reducing altitude difference
should be taken in the area of stronger sensitivity, and the behavior which could change natural terrain and destroy
vegetation cover should be forbidden in the area of weaker sensitivity.
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Table 1  Optimal value of collapsed gully niche-fitness of each factor
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Factor name Factor type . )
Cs Cv Bk optimal value optimal value value
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Note:Cs describes the deflection degree of sequence distribution,the bigger its absolute value is, the more deflective sequence distributes. Cv
describes the dispersion degree of sequence distribution, the bigger its value is,the more dispersive sequence distributes. Bk describes

the top of sequence distribution curve is sharp or flat,the bigger its value is,the more extreme value sequence has.
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Fig. 2 Collapsed gully niche-fitness of each factor in case area
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Fig. 3 Sensitivity rank of collapsed gully occurrence in case area
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Table 2 Results verification of sensitivity assessment of collapsed gully occurrence

BB LA A% KB RSP g A B R A R A 5 4 A LR %
Sensitivity rank Grid number Point site number Frequency Distribution ratio

R A 1909 6 0.31 4.55

55 #Jak 1908 19 1. 00 14. 39

Hh B 1908 37 1.94 28.03

SR BRI 1908 70 3.67 53.03

Git 7633 132 1.73 100. 00

T 1 B A A 0 R A A8 P B B LB H S AR B =2 L s 0 B A R S i 4 A 5 B AL E A

b R R Z T

Note: Frequency of collapsed gully is the ratio of point site number to grid number in each rank. Distribution ratio of

collapsed gully is theratio of point site number in one rank to the total number of point site.
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