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Characteristics of Runoff and Its Influencing Factors on Fish-scale
Pit Slopes in Southern Foothills of Taihang Mountains
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(1.College of Forestry, Henan Agricultural University s Zhengzhou, Henan 450002, China ;

2.College of Forestry, Northeast Forestry University, Harbin, Heilongjiang 150000, China)

Abstract: [ Objective | The characteristics and influencing factors of soil runoff on fish-scale pit slopes in the
southern slope of the Taihang Mountains were studied in order to provide scientific basis for soil erosion
control and ecological environment protection in the area. [ Methods] The study focused on the fish scale pits
and natural barren slopes of the southern foothills of the Taihang Mountains. The runoff characteristics on
slopes having different vegetation types including herbs, shrubs, and trees were measured, and the
influencing factors were determined. The geographic detector statistical method was used to quantify the
individual and interactive effects of various factors on slope runoff. [ Results] O There was no significant
difference in the average runoff depth between herb, shrub, and tree communities on the fish scale pits.
However, the average runoff depths of the shrub and herb communities on the natural barren slopes were
significantly greater than that of the tree community. Compared to the natural barren slopes, the average

runoff depth decreased by 56.61% , 72.80% , and 39.58% in the herb, shrub, and tree communities on the
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fish scale pits, respectively. The average runoff depth showed a decreasing trend with increasing gravel

content. The control effect of gravel coverage on slope runoff had a threshold, and the minimum slope runoff

depth was observed when the gravel coverage ranged from 6% to 9%. @ The single-factor influence of gravel

coverage (0.31) was the highest on runoff of fish-scale pit slopes in the southern foothills of the Taihang

Mountains, followed by vegetation coverage (0.29). @ The interaction of slope runoff influencing factors

mostly exhibited nonlinear enhancement and dual-factor enhancement effects. The interaction between

rainfall and non-rainfall factors showed nonlinear enhancement effects. [ Conclusion | The presence of a large

amount of gravel contributed to the complexity of runoff processes on fish-scale pit slopes in the southern

foothills of the Taihang Mountains. Increasing vegetation coverage is an important measure to reduce slope

runoff in this region.

Keywords: southern foothills of the Taihang Mountains; slope runoff; geographical detector; gravel; vegetation

coverage; fish-scale pit slopes
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Table 1 Characteristics of effective rainfall events during observation period

We T H MEmie/ MW/ I,/ ) I/ ) I/ ) Iw/i %i’aﬁﬁg/ [ié%rﬁ

mm h (mme+h" (mm+h'") (mm+h") (mm+h'") (mm-+h" SR
20210701 8.4 12 4.2 4.2 4 3.6 0.7 g
20210708 8.8 1 45.6 26.1 17.6 8.8 8.8 I

20210710 113.6 35 63.6 56.1 54.6 48.7 3.2 KEW
20210717 2.5 13 2.4 2.1 1.8 1.2 0.2 /INFH

20210719 260.4 91 33.6 25.2 21.6 20.1 2.9 KEETH
20210724 3.5 2 10.8 8.4 6.2 3.2 1.8 /N
20210807 5.4 1 31.8 16.2 10.8 5.4 5.4 SRNF)
20210812 73.2 20 40.8 40.2 39.4 33.7 3.7 e )
20210822 34.4 20 13.8 12.3 9.8 6.5 1.7 ]
20210828 148.6 95 13.8 13.2 11.6 8.9 1.6 E )
20211014 3.9 13 8.4 6.3 4.4 2.6 0.3 JINFH
20211019 2.6 8 1.2 0.9 0.8 0.7 0.3 /INTR
20211120 2 7 1.2 0.9 0.8 0.7 0.3 JNEE

F 58 XAR /N X AR B S R AR AN % 2 P
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JERBN  BEAR > FEAR > Tr K5 [ AR i B 24 48 Bl o
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21.6 % s B0 M 55 EAE 1.57 % ~14.88 %, F 4 1k A7 18
EE N 11.18%.,

R2 BROAEERER T EHE
Table 2 Vegetation and soil characteristics of runoff plots
N N R RIRE K/ s /D s 0 w0 R &/ TR
WIE gon mpyme %8 BE/% (geom D) BHL/ % B/ % B/ % /%
1 6 [LW/N 70 1.4440.11% 88.12+2.62" 6.50+2.20" 4.6841.89" 34.78+20.36 2.87
2 6 AR 75 1.4040.11* 89.27+1.08" 6.90+1.79" 4.36+1.26" 36.304+15.57" 3.45
fa 3 6 A 40 1.3640.07% 88.6241.32% 7.9540.847 3.784+0.50" 30.97411.07 4.04
% 1 6 WA 80 1.4040.10% 89,484 2,24 7.924£1.30¢ 2.64+0.68" 25.98412.47% 7.85
i
5 5 6 EA TS 1.39£0.19* 88.92+0.97*" 8.5241.34" 3.0040.30" 28.46+11.73" 8.5
Y 6 6 AR 60 1.40£0.10* 88.92+1.86 8.20+1.91" 3.01£0.90" 20.38+£14.39% 9.62
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R "
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't 6 WA 60 1.3640.04 89.3942.77% 9.2742.14¢ 1.354+1.10" 16.69+6.31° 2.82
e 15 6 PN 75 1.3140.01% 90.6243.54° 7.30+1.91¢ 2.08+0.28" 14.4541.96¢ 1.83
16 6 Ui 70 1.2£0.11¢ 86.49+3.81" 11.8344.36¢ 1.6840.69" 15.38+4.77" 1.57
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Fig.2 Changes of runoff depth on slopes under single rainfall

Fig.1 Analysis of difference in runoff depth between
different vegetation communities on two slopes
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Fig.3 Changes of runoff depth on slopes under different gravel content and gravel coverage during observation period
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Fig.4 Factor detection results of Geodetector on

runoff depth on slopes
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Fig.5 Interaction detection results of Geodetector on influencing factors of runoff depth on slopes
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