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Relationship between slope shape and soil and water loss:
A case study of Xixi catchment watershed

JI Xiang'?, HUANG Yanhe'" , LIN Jinshi', JIANG Fangshi', YU Mingming'
(1. College of Resources and Environment., Fujian Agriculture and Forestry University, Fuzhou 350002, China;

2. Fujian Provincial Key Laboratory of Soil Environmental Health and Regulation, Fuzhou 350002, China)

Abstract The study the relationship between slope shape and Soil and Water Loss (SWL) taking DEM as main data,
P, index representing profile slope shape is established on the basis of P index, and then taking a catchment in Xixi
watershed as the study area to research the relationship between slope shape and SWL. The results show that: 1) The
rationality of P, index on representing profile slope shape is confirmed by comparing with previous studies which based
on plot or artificial rainfall experiments. 2) The relationship between slope shape and SWL generally shows SWL at
uniform slope is the greatest and descends following the direction of convex slope and concave slope. SWL at convex
slope is greater than that at concave slope. However, there is an exception that SWL at uniform slope is the smallest
when slope gradient lower than 15° and increases following the direction of convex slope and concave slope. 3) The
effort of slope shape on SWL is less than slope gradient and greater than slope length, which is the most significant
when slope gradient within 25° — 35°and slope length within 30 =50 m. 4) The effect of slope shape on SWL is more
significant when between micro convex slope and micro concave slope, while the effect at other shapes is more
obscure, therefore, transformation slope shape when P, within —0.4—- —0.2 or 0.2 — 0.4 is the most effective for
water and soil conservation. The results can provide a novel way to study the relationship between slope shape and

SWL, which is also helpful for the prevention and control on SWL.
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Fig. 1 Location sketch map of study area
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Table 1 Descriptive statistics of topographic factors and SWL grade in study area

HOTE BB LK A i 2k 45 4% RAME BKME CFHHE R FRMEZE RASRE BRI
Topographic factor and SWL grade Minimum Maximum Mean Median SD Cs Bk
P 488 —1.00 1. 00 —0.01 0.01 0.2 0.07 8.37
P 5% —8.88 9.72 —0.02 0.02 0. 37 —0.43 14. 42
Yl B 0 72.00 26. 84 27.00 8.51 —0.06 2. 84
YK 0 1 000. 00 63.70 30. 00 105. 45 4.48 28.62
P b S 0 5.00 0.53 0 0. 89 1.70 5.50
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Note:Cs describes the deflection degree of sequence distribution, the bigger its absolute value is, the more deflective 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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Table 2 The correlation between each topographic factors

HE 1 P55 P I8 % Wk SN
Topographic factor P, index P index Slope gradient Slope length
P E% 1 —0.770" 0.028 0.130
P 5% —0.770" —0.020 —0.235
W 0.028 —0.020 1 —0.030

K 0.130 —0. 235 —0.030 1

e % % RIRTE 0. 01 7K b 35 AH & CGRUID

Note: * * means correlation is significant at 0. 01 level (two-tails).
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Table 3 Variance analysis results of slope gradient and slope shape

#17 l T Topographic factors SS MS F P-value F crit
Wor 0.16 0.02 2.70 0.013 3 2.10
53)3 0.71 0.14 21.06 0.000 0 2.42
PR2E 0.31 0.01

Bt 1.19
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Table 4 Variance analysis results of slope length and slope shape
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