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Responses of runoff and soil loss from biological soil crustal slope to rainfall intensity under
simulated rainfall. XIE Shen-qi'>, GAO Li-gian'*, ZHAO Yun-ge*’*, GUO Yue-wei'> (' Col-
lege of Natural Resources and Environment, Northwest A&F University, Yangling 712100, Shaanxi,
China; *State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, 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, Chinese Academy of
Sciences and Ministry of Water Resources, Yangling 712100, Shaanxi, China).

Abstract: Biological soil crust ( biocrust) is a common surface cover on the rehabilitated slope land
in Hill Loess Plateau. We investigated the responses of runoff and soil loss from biological soil crus-
tal slope to rainfall intensity by using simulated rainfall trial. The results showed that the runoff and
soil loss from biocrust slopes increased sharply at the beginning stage of rainfall and then became
stable during 10 to 18 min. Compared to bare soil slope, the initial runoff generation time of biologi-
cal soil crustal slope was significantly increased. The presence of biocrust could significantly
decrease runoff and sediment by 21% —78% and 77% —95%, respectively. Rainfall intensities
affected soil erosion of biocrust slopes mainly via affecting runoff. The transition from insignificant to
significant correlation between runoff and soil loss from biological soil crustal slopes and rainfall
intensities was observed with the increases of rainfall intensities. Once the rainfall intensity was
higher than 1.5 mm - min~", there was a significant decrease in the function of biocrust to decrease
runoff and soil loss with the increases of rainfall intensities. Our results laid the foundation for the
model simulation of runoff and soil loss from biocrust slopes under rainfall conditions.

Key words: biological soil crust; rainfall intensity; initial runoff generation time; runoff modulus;
soil erosion modulus.
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Table 1 Chemical and physical properties of test soil
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4.75 0.49 0.45 8.56 9.7 3.3 15.4 37.6 34.0
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Table 2 Characteristics of biocrusts coverage, composition
and roughness ( mean+SE)

T EMIE R WERERE BEREEE RERmRLE
Rainfall i Cyanobacteria Moss Roughness
intensity Biocrusts coverage coverage of soil
(mm - min~!)  coverage (%) (%) surface (%)
(%)

0.83 75.9+5.7 54.8+3.7 21.1£6.0 4.3+0.3
1.17 81.7+3.9 42.2+23.7 39.5+27.6 5.1£0.8
1.50 84.0+11.1 38.4+24.1 45.6+35.2 4.6+0.7
2.00 69.2£11.1 37.3+£24.2 31.9+33.4 3.1+0.6
2.50 80.0£8.6 64.3£3.8 15.7+4.9 4.0£0.6
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Fig.1  Initial runoff generation time upon biocrustal slopes
under different rainfall intensities.

AN R - REAR A [ R S AN [R5 I 2 i) 22 5 . 3, R TR) /N S
AR A ] 35 1 AS [R] WO 58 =2 1) 22 5% | # (P <0.05) Different capital
letters indicated significant difference among different slopes under the
same rainfall intensity at 0.05 level, different small letters indicated sig-
nificant difference among different rainfall intensities under the same slope

at 0.05 level. T [A] The same below.
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Fig.2 Changes of runoff modulus and soil erosion modulus with

rainfall time on biocrustal slopes under different intensities.
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Fig.3 Effects of rainfall intensity on runoff modulus and soil

erosion modulus on biocrust slopes.
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Table 3 Correlation coefficients between runoff modulus, soil erosion modulus and rainfall intensities, biocrust characteris-

tics under different rainfall intensities

R % s i 35 5 B WAL
Rainfall Biocrust Cyanobacteria Moss Roughness Runoff
intensity coverage coverage coverage modulus
2B Runoff modulus 0.948* * -0.083 0.267 -0.243 -0.438
3R L Soil erosion modulus 0.825** -0.509 " 0.354 -0.471* -0.367 0.863* *

* P<0.05; % = P<0.01.
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Table 4 Multiple regression analysis of the factors affect-
ing soil erosion modulus under different rainfall intensities

A NG N

Variable Standardized coefficient
58 Rainfall intensity -0.01

2k 17 5B Biocrusts coverage -0.49

o B Cyanobacteria coverage -0.07

BEE Roughness 0.13
FEWAEL Runoff modulus 0.91
30 i
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