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Simulation experiment on the influence of vegetation pattern on soil infiltration
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Abstract; Reasonable vegetation pattern can improve soil infiltration performance and erosion resistance, effectively reduce
runoff and sediment yield, balance the relationship between soil erosion prevention and soil water conservation, and then
promote the improvement of the ecological environment. In the plot scale, based on artificial simulated rainfall, the soil
infiltration, runoff, sediment production characteristics and soil storage of various vegetation patterns biomass density (0,
50% , 100% ) and distribution methods ( concentrated distribution on the upper of the slope, concentrated distribution on
the lower of the slope, uniform distribution) were studied. The results show that among the Philip model, Kostiakov model,
and Horton model used to simulate the slope infiltration process, the Horton model has the best fitting results. The change
trend of runoff rate of different vegetation patterns is basically the same, which can be roughly divided into two stages; rapid
growth in the initial stage, slower growth in the middle and later stages and gradually tending to a stable state. The variation

trend of sediment yield varies slightly with the vegetation pattern. Compared with the runoff process, the sediment
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production process changes drastically and has poor regularity. Overall, reducing biomass density can increase runoff ( from
19.21 mm to 25.44—38.09 mm to 51.79 mm) and erosion (from 118.97 g/m’ to 237.57—597.90 g/m’ to 1400.29 g/
m’) , as well as soil moisture is better preserved. The concentrated vegetation pattern under the slope, such as the form of
vegetation filter belt, can best control both soil erosion and soil water consumption. Comprehensively considering soil
erosion prevention and soil water consumption, it is recommended to use a vegetation pattern with appropriate density (110

g/m’ in this study) and concentrated distribution near the exit.
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Fig.1 The location of study area
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Fig. 2 Variation characteristics of soil infiltration rate with
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Table 1 Parameters and fitting effects of soil infiltration model with different vegetation patterns
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HBEH R Philip model Kostiakov model Horton model
Vegelation pattern
A S R? NRMSE K « R? NRMSE Ie Io B R? NRMSE
100AD 0.74  19.94 97.64 7.14 2,09 0.24 94.87 3.33 0.83 1.83  0.09  99.09 1.40
50UD 0.61 21.11 90.69 23.13 2,57 0.34  95.98 4.71 0.64 1.73  0.07 98.13 3.21
50TD 0.41  20.01 80.79 14.63 295 0.48  92.70 9.02 0.24 1.56  0.05  99.28 2.84
50BD 0.38  24.37 84.33 13.02 3.35 0.51  93.51 8.38 0.24 1.0 0.04  99.19 2.96
OND 0.19 18.63 79.91 17.83 3.19  0.64 89.18  13.09 0.02 1.53  0.06 99.17 3.62

T 100AD : AN E (B J5A A 9 ,100% biomass all distribution; SOUD ;50% Hb I A: 91 53551 434 ,50% biomass uniform distribution;50TD :50% M _[- A= 9 53 -
43715,50% biomass on the top of the slope distribution;50BD:50% b, I+ 4 #) &t 3§ T 4375 ,50% biomass on the hottom of the slope distribution; OND: Juhh I+ 4 4 &t 0%
biomass no distribution; R, 5 Z40( % ) ;NRMSE, H— kI MR % (% )
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Fig.3 Model simulation of soil infiltration process on different vegetation patterns
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Fig.4 Variation characteristics of runoff rate and sediment yield rate with different vegetation patterns with rainfall duration
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Table 2 Changes of soil water storage in different vegetation patterns
WIS A A

FEYIAR J5) IRk B il AR IR L

Benefits of reducing runoff

ati Soil water stors

Vegetation otl water storage and sediment yield EEW/

pattern — - — (mm m? kg™")
FR AT/ mm M5 /mm F5 30 X/mm TR % W2/ %

100AD 150.56+3.90a 207.52+2.10a 136.75+4.83¢ 62.92 91.52 21.20
50UD 152.47+2.97a 204.36+2.19a 145.07+2.70b 50.88 81.45 16.52
50TD 155.56+4.77a 195.79+6.63a 155.70+14.87a 26.26 56.77 15.14
50BD 152.38+2.83a 194.04+13.92a 150.92+10.85ab 29.53 57.33 11.17
OND 150.38+2. 66a 178.60+4.28b 163.91x1.27a — — —

EEW . i 7K IR VP L , the cost of any extra depletion of soil water storage for each unit of reduction in soil erosion ; A~ [Al/NE FFA: 7R 22 55 .38 (P
<0.05)

H 100AD A R R b e B | A9 78 9l /N IX U0 SR AE 26. 26% —62. 92% I8 VP R AE 57.33% —91.52% , 5
AHE A B VD A5 e TR S A o R A AR R i KA SR D H XA SR TR, I IR RN I R 2 ] 2
KUAGHZ . 100AD FIAEK B TD B R, 2 21.20 mm m?® kg™, AR ERBAA D V0 4% 2 BT 451 4/ R #E 114 1 387K 43 fi
2 Mt /K DD L B AR A A FE BRI/ . AR A B 5 B2 R, B B SRR SR A T RS AR T3
SIRE TRy AP 30 2 it — AP AR, A 16. 52 mm m” kg™ 208D E 15, 14 mm m® kg AT11.17 mm m* kg™’ .
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