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Table 1  Soil particles composition

o M 00 02~002 0020002 <0.002
Soil particle sizes
A %) 235 29.88 55.11 12.66

2
Table 2 Gravel size composition ratio
o 2~3 3~4 4~5
Gravel sizes
5 % 4.2 34.65 61.14
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Table 3 Linear regression analyses between runoff generation time and grav-
el content
o] R2
o Slope gradient Regressive equation Correlation Coefficient
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Fig.1 Runoff generation time in soils with different gravel content
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Fig.2 Changes of infiltration rates with time in soils with different gravel content
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4 Kostiakov

Table 4  Fitting results by Kostiakov infiltration equation and its significant tests

Infiltration parameters R? Significant test
Slope gradient ~ Gravel content
a n It tooin(nn-2)
5° 0% 0.21 0.46 0.87 36 14.90 2.73
10 % 0.18 0.44 0.88 35 15.79 2.73
20 % 0.18 0.36 0.90 36 17.76 2.73
30 % 0.17 0.33 0.88 36 15.44 2.73
40 % 0.17 0.41 0.89 35 16.29 2.73
10° 0% 0.18 0.33 0.85 37 14.14 2.72
10 % 0.18 0.37 0.90 36 17.04 2.73
20 % 0.17 0.37 0.91 35 18.58 2.73
30 % 0.17 0.38 0.88 35 15.91 2.73
40 % 0.18 0.41 091 35 17.74 2.73
15° 0% 0.16 0.33 0.86 36 14.65 2.73
10 % 0.17 0.37 0.91 35 18.75 2.73
20 % 0.16 0.39 0.89 35 16.52 2.73
30 % 0.16 0.35 0.91 34 17.63 2.74
40 % 0.13 0.34 0.86 33 13.62 2.74
o [1]. , 2007, 38(2): 318 - 324.
[3] ZHU Y J, SHAO M A. Spatial distribution of surface rock fragment
on hill- slopes in a small catchment in wind- water erosion crisscross
3 region of the Loess Plateau [J]. Science in China Series D: Earth
Sciences, 2008, 51(6): 862 - 870.
[4] BRAKENSIEK D L, RAWLS W J. Soil containing rock fragments:
effects on infiltration [J]. Catena, 1994, 23(1, 2): 99 - 110.
[5] JEAN P, FLORENCIOI S. Runoff and sediment yield from topsoils
with different porosity as affected by rock fragment cover and position
1 [J]. Catena, 1992, 19(5): 451 - 474.
(o] ;
2 Kostiakov [J]. , 2007, 44(5): 801 - 807.
[71] . . (1 ,
2006, 17(5): 604 - 609.
[81] )
3 N [7]. , 2006, 22(2): 64 - 67.
o [9] R . M]. : s
(14.15] 1999: 36 - 38.
[10] R s .
[7]. , 2004, 15(3): 269 - 275.
[11] s [7].
o N , 2004, 35(3): 272 - 275.
o [12] s [7].
, 2009, 28(4): 37 - 40.
N [13] , ; . M].
, 1988: 125 - 130.
[14] CHILDS S W, FLINT A L. Physical properties of forest soils containing
¢ rock fragment. In:GESSEL S P, LACATE D S, WECTRNAN G F et
al. Sustained productivity of forest soils. University of British
Columbia Faculty, Publ.Vancouver, 1990: 95 - 121.
[1] N [15] MA D H, SHAO M A. Simulating infiltration into stony soils with a

dual- porosity model [J]. European Journal of Soil Science, 2008, 59
(5): 950 - 959.
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Characteristics of Runoff and Infiltration in Stony Soils
under Simulated Rainfall Conditions

MAO Tian- xu !, ZHU Yuan- jun **, SHAO Ming- an’, WU Bing
(1. College of Resources and Environment, Northwest A & F University, Yangling Shaanxi 712100, China; 2. State Key
Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation
Northwest A & F University, Yangling 712100, China; 3. Institute of Geographic Sciences and Natural
Resources Research Chinese Academy of Sciences, Beijing 100101, China )

Abstract: Based on the investigation of the infiltration process in soil containing gravels under simulated rainfall, the
effects of gravel content and slope gradients on runoff generation time and infiltration were analyzed. The results
indicated that runoff generation time was closely related to gravel content and slope gradients. When the gradient being
higher than 5°, there was a negative relationship between runoff generation time and gravel content. As for the gradient
less than 5°, there existed an evident difference in infiltration capability among the soils containing different gravel
contents. As gravel content in soils was between 20% - 30%, soil infiltration increased relatively. When the gradient
being higher than 10°, gravel content weakly impacted on infiltration capability. The rainfall infiltration process in soil
containing gravels could be well simulated by the experiential infiltration model of Kostiakov. The parameter K in the
model could reflect the effects of the gradient and gravel content on infiltration over initial 1 min.

Key words: Soil containing gravels; Runoff generation time; Infiltration rate; Kostiakov infiltration equation



