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W OE OAXHARZAXIBRARGERTE, WHF(A) ZEREA SCS-CN #AE B 54,
MENFBAXABREAEEEN, W THEENEXIN AN Rea izl EE L TR
EMBERT EANEHRNTNEE, AARURTEL 2R EEE LIRS AR EE N4
MERFETANE , RAENETRE, 0 LEBERANBE(S) 5LRANBE(F) X
A UREMEREEX A WEE, HBITT A ERER E XARESZELKFHRE
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Effects of biological soil crusts on the initial abstraction ratio of SCS-CN model in the Loess
Plateau. GU Kang-min"?, ZHAO Yun-ge’* , GAO Li-gian®, YANG Kai'*, SUN Hui*’, GUO Ya-
1i'* ('College of Resources and Environment , Northwest A&F University , Yangling 712100, Shaanxi,
China; *State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Institute of
Soil and Water Conservation, Northwest A&F University , Yangling 712100, Shaanxi, China; > College
of Foresiry, Northwest A&F University, Yangling 712100, Shaanxi, China).

Abstract; Hydrological model is an effective tool for hydrological research. The initial abstraction
ratio (A) is a key parameter of SCS-CN model, a commonly used runoff model of great significance
to simulate the hydrological process at the watershed scale. In order to examine the effects of biologi-
cal soil crusts (biocrusts) on A and improve the accuracy of the model used in the restored grass-
lands where biocrusts widely presented in the Loess Plateau region, we firstly determined the rela-
tionship between the amount of the potential maximum infiltration (S) and the amount of the actual
infiltration (F), and then investigated the effects of biocrust coverage on A by using the simulated
rainfall experiment in the Yingwoshanjian watershed in Dingbian County, Shaanxi Province. The re-
vised model was verified by the runoff results of the simulated rainfall experiments in the Zhifanggou
watershed in Ansai County, Shaanxi Province. The results showed that the relationship between S
and F on biocrust slope was described as S/F =2.5x60/T (where T was the rainfall duration).
There was a negative correlation between A and biocrust coverage (Cps.) described as A =0.0791x
e T00XCise) - R?=(0,60. Compared with that using the standard value of A, the efficiency coefficient
of the model was increased by 338.7% and the qualified rate was increased by 16.1% after revising
A according to the biocrust coverage. The results provided a scientific basis for the calibration of A
on biocrust slopes in the Loess Plateau region, and were of great significance to accurately assess
the hydrological effects of the implementation of the “Grain for Green” Program on the Loess Plateau.

Key words: biological soil crust; coverage; SCS-CN model ; initial abstraction ratio; runoff model.
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Table 1 Overview of plots in Yingwoshanjian watershed
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ML 1 Plot 1 62.6+5.1 5.23+0.44 1.32+0.06 1.08+0.17 1.3+0.2
b 2 Plot 2 85.2+3.2 8.10+1.91 1.28+0.03 0.96+0.38 2.2+0.2
FEHE 3 Plot 3 78.2+1.7 12.64x1.47 1.28+0.05 0.97+0.05 1.4+0.1
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Table 2 Overview of sample plot in Zhifanggou watershed

Bk T A T E
Slope Slope Biocrust Vegetation
length gradient coverage canopy coverage
(m) () (%) (%)
2 25 64.3 60
4 69.7 50
8 77.8 60
10 72.3 55
6 0 40
0 40
0 40
72.2 60
73.2 40
74.8 35
76.2 50
78.4 40
81.3 60
81.9 30
82.7 50
86.8 35
16 0 30
65.7 60
71.9 50
83.9 50
85.2 40
85.8 50
86.7 25
87.5 40
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Fig.1 A value of runoff plots under different rainfall durations.
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Fig.2 A value of runoff plot with different biocrusts coverage.
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Table 3  Correlation coefficients between A and biocrust
and soil physical properties

A S TR FREL

Influencing factor Correlation coefficient

He W45 Hz 35 B Biocrust coverage -0.736" *

He W45 B2 JE B Biocrust thickness -0.332"*

25 17 245 T Biocrust bulk density 0.266

325 TE Soil bulk density 0.219

HoFEHAEBE Surface roughness -0.063

#* P<0.05; * * P<0.01.
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Fig.3 Model fitting effect with different N values.

a) A NARUE(E A was the standard value; b) A MG A EITE A was
calculated according to the back calculation method; ¢) A R A: Py 2k

S 5GBETTFE A was calculated according to biocrust coverage.
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Fig.4 Fitting effect of the model under the slope conditions of
25° and 16°.
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Fig.5 Fitting effect of the model under the conditions of low

canopy coverage (a) and high canopy coverage (b).
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