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Abstract:[ Objective ] The study of slope runoff and sediment yield processes in response to different land use
type is of great significance for the ecological protection and high-quality development of Pisha sandstone
areas. [ Methods | The Hantaichuan watershed of the sub-watershed of the ten largest Kongtui was taken as
the study area. The rainfall-produced flow and sediment production monitoring data from 2016—2021 in the
area were selected. Cluster analysis and two-factor analysis of variance were applied to carry out a continuity
and dynamic monitoring study, which in turn revealed the relationship between the temporal and spatial

dynamics of the slope runoff and sediment yield in the Pisha sandstone area and different land use types.
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[Results] (1) The rainfall could be divided into three categories according to the duration, intensity and rain-
fall, including category A (short duration, concentrated rainfall and high intensity), category B (heavy rain-
fall, short duration, medium intensity), and category C (long duration, light rainfall intensity, scattered
rainfall). Category C resulted in the weakest ability of soil erosion. (2) Type A and type B rainfall induced
sediment, the order was tree forest<Cshrub land<Tartificial grassland<Znatural grassland<Zcrop land<Tbare
land. The order of type C rainfall-runoff production was tree forest<Cnatural grassland<Zshrub land<Zartificial
grassland<Tcrop land<Tbare land. and the order of sediment production was artificial grassland<tree forest<<
natural grassland<Zshrub land<Zcrop land<Zbare land, and the order of runoff depth and soil loss amount of
the same land use mode (only bare land and crop land) was C<{B<CTA. (3) The slope effect of runoff depth or
soil loss amount on the response of rainfall pattern was slightly different among different land use types,
which mainly existed among bare land, crop land and other land use type. [ Conclusion] The management and

ecological restoration of slope erosion in Pisha sandstone area should take into account the compounding

effect of rainfall patterns and slope gradients have on different land use types.
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Table 1 Basic overview of runoff site land use
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Table 2 Basic profile of rainfall in the study area 2016—2021
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2019 298.0 786.0 34.8 41.6 274.0 57.1
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2021 343.6 87.0 39.2 43.2 460.7 50.0
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Table 3 Characteristics of different rainfall type
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Fig. 1 Inter-annual variability in runoff and sediment yield between land use type
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Table 4 Correlation analysis of factors affecting runoff and sediment yield by different land use type

THAI R S8 P T T 30max Iave Gy

H 0.201" 0.237" 0.496 0.134 0.075

F R R 0.219" 0.337" 0.407" " 0.160 0.109

C 0.451"" 0.249" " 0.204" 0.101 0.064

M, 0.304" " 0.048" " 0.356" " 0.103 0.039

H 0.137 0.289" " 0.658" 0.203" 0.098

ST R 0.127 0.491" 0.406 " 0.191" 0.133
C 0.139 0.115" " 0.463"" 0.178 0.370""
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C 0.461" " 0.200" 0.224" 0.524"" 0.226"

M, 0.802" " 0.224" 0.213" 0.524"" 0.106
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Table 5 Runoff sediment yield analyses for different land use type
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Fig. 2 Response of runoff and sediment yield to

rainfall patterns in different land use type
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Table 6 ANOVA table for runoff depth and soil loss amount under different land use type and slopes

. ss df M, F b
5H 3] — - - — —
T T pEE O g F B R
AR GRITRVS . GRITRVS N SRTRZN T SRTRZN N GRITRZN T
- > i ik Mk i kR
A 30.68 1196.94 2 2 15.31 598.47 0.56 3.73 $>0.05 $<0.05
i3 B 12.94 430.85 2 2 6.47 215.42 0.66 2.26 p>0.05 p>0.05
C 0.731 68.27 2 2 0.3 34.13 0.07 2.73 $>>0.05 $>>0.05
A 149187 7503.18 5 5 298.37  1500.64 10.98 9.36 $<0.01 $<0.01
A H
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Fig. 3 Slope effects on the response of runoff and sediment yield to rainfall patterns in different land use type
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