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Table 3  Values of parameter a,b and c in the simulated equation of soil detachment capacity
D, =a-exp(b-RD) D, =a-exp(b-RD+c-D)
a b R NSE a b c R NSE
1.85 -1.69 0.72 0.72 2.28 -1.78 -7.15 0.74 0.73
1.82 -8.07 0.84 0.73 1.16 -9.66 7.86 0.89 0.86
(R?) 0.72  0.84
416% (P<0.05)
3)
17.4%
NSE 0.13
(D. kg/(m*s)) 255%
(RD kg/m®) (D mm)
453%
D, =a-exp(b-RD+c-D) 4) (P<0.05) 194%
D (mm) De Baets (P>0.05)
Poesen!'”!

[6]
[6]



1020 48
2.3
92% 75%
3%
7% R’ 092 0.75
NSE 091 0.74( 4)
« 35
DC:d~exp(e~RD+f'SC) ~(T—g) ®)
x4 TESBRNIUEFHESHA o fMg E
Table 4 Values of parameter d, e, fand g in the simulated equation of soil detachment capacity
D.=d-exp(e-:RD+ f-SC)-(T—g)
d e f g R? NSE
3.55 -0.74 -0.32 2.3 0.92 091
0.43 -2.24 -0.14 2.62 0.75 0.74
10r e K -
2 A BT i .
'E gk ~m 1: léf g"'
B3 .
=< b
m gl e [1] Fu B J. Soil erosion and its control in the Loess Plateau of
§ . -® China[J]. Soil Use and Management, 1989, 5(2): 76-82
$ 4l & [2] Kheir R B, Cerdan O, Abdallah C. Regional soil erosion
09 .
= . A risk mapping in Lebanon[J]. Geomorphology, 2006,
5 NP
K a0 b 82(3/4): 347-359
® 2r e ( ) ‘
1 s [3] Shi H, Shao M A. Soil and water loss from the Loess
A
0 IA . . . . Plateau in China[J]. Journal of Arid Environments, 2000,
0 2 4 6 8 10 45(1): 9-20
LSRN S (kg/(m's)) [4] , , ,
5 LS EENTINESEREN XS U . 1998, 43(2): 200-203
Fig. 5 Relationship between the simulated and measured soil [5] Zhang G H, Liu G B, Tang K M, et al. Flow detachment of
detachment capacities soils under different land uses in the Loess Plateau of
3 China[J]. Transactions of the American Society of
Agricultural and Biological Engineers, 2008, 51(3):
1 883-890
[6] Zhang G H, Tang K M, Zhang X C. Temporal variation in
soil detachment under different land uses in the Loess
(P<0.05) Plateau of China[J]. Earth Surface Processes and
Landforms, 2009, 34(9): 1 302-1 309
2) [7] : : , .
[Z]. 2011. 1, 17. http://www.
sdpc.gov.cn/
[8] Nearing M A, Simanton J R, Norton L D, et al. Soil erosion
by surface water flow on a stony, semiarid hillslope[J].
3) Earth Surface Processes and Landforms, 1999, 24(8):
677-686
[9] Zhang G H, Liu B Y, Liu G B, et al. Detachment of
4 69 undisturbed soil by shallow flow[J]. Soil Science Society of
) - America Journal, 2003, 67(3): 713-719
[10] Nearing M A, West L T, Brown L C. A consolidation model
[27-28]

for estimating changes in rill erodibility[J]. Transactions of



1021

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

the American Society of Agricultural Engineers, 1988,
31(3): 696-700

Ghebreiyessus Y T, Gantzer C J, Alberts E E, et al. Soil
erosion by concentration flow: Shear stress and bulk
density[J]. Transactions of the American Society of
Agricultural Engineers, 1994, 37(6): 1 791-1 797

Morgan R P, Quiton J N, Smith R E, et al. The European
soil erosion model (EUROSEM): A dynamic approach for
predicting sediment transport from fields and small
catchments[J]. Earth Surface Processes and Landforms,
1998, 23(6): 527-544

Zheng F L, Huang C H, Norton L D. Vertical hydraulic
gradient and run-on water and sediment effects on erosion
processes and sediment regimes[J]. Soil Science Society of
America Journal, 2000, 64(1): 4-11

Knapen A, Poesen J, Govers G, et al. Resistance of soils to
concentrated flow erosion: A review[J]. Earth-Science
Reviews, 2007, 80(1/2): 75-109

Mamo M, Bubenzer G D. Detachment rate, soil erodibility
and soil strength as influenced by living plant roots part II:
Field study[J]. Transactions of the American Society of
Agricultural Engineers, 2001, 44(5): 1 175-1 181

Gyssels G, Poesen J, Van Dessel W, et al. Effects of cereal
roots on detachment rates of single and doubled rilled
topsoils during concentrated flow[J]. European Journal of
2006, 57(3): 381-391

De Baets S, Poesen J. Empirical models for predicting the

Soil Science,

erosion-reducing effects of plant roots during concentrated
flow erosion[J]. Geomorphology, 2010, 118(3/4): 425-432

Zhang G H, Tang K M, Ren Z P, et al. Impact of grass root
mass density on soil detachment capacity by concentrated
flow on steep slopes[J]. Transactions of the American
Society of Agricultural Engineers, 2013, 56(3): 927-934

Yu Y C, Zhang G H, Geng R, et al. Temporal variation in

[20]

[21]

[22]

(23]

(24]

[25]

[26]

[27]

[28]

soil detachment capacity by overland flow under four
typical crops in the Loess Plateau of China[J]. Biosystems
Engineering, 2014, 122: 139-148

Ghidey F, Alberts E E. Plant root effects on soil erodibility,
splash detachment, soil strength, and aggregate stability[J].
Transactions of the American Society of Agricultural
Engineers, 1997, 40(1): 129-135

Knapen A, Poesen J, De Baets S. Seasonal variations in soil
erosion resistance during concentrated flow for a
loessderived soil under two contrasting tillage practices[J].
Soil and Tillage Research, 2007, 94(2): 425-440

Nearing M A, Bradford J M, Parker S C. Soil detachment
by shallow flow at low slopes[J]. Soil Science Society of
America Journal, 1991, 55(2): 339-344

Coote D R, Mc Govern M C A, Wall G J, et al. Seasonal
variations of erodibility indices based on shear strength and
aggregate stability in some Ontario Soils[J]. Canadian
Journal of Soil Science, 1988, 68(2): 405416

Govers G, Everaert W, Poesen J, et al. A long-flume study
of the dynamic factors affecting the resistance of a loamy
soil to concentrated flow erosion[J]. Earth Surface
Processes and Landforms, 1990, 15(4): 313-328

Barthés B, Roose E. Aggregate stability as an indicator of
soil susceptibility to runoff and erosion, validation at
several levels[J]. Catena, 2002, 47(2): 133-149

Burylo M, Rey F, Mathys N, et al. Plant root traits affecting
the resistance of soils to concentrated flow erosion[J].
Earth Surface Processes and Landforms, 2012, 37(14):
1463—1 470

[J. , 2013,
28(5): 41-46

s s> s

[J]. , 2015, 47(2): 400407

Seasonal Changes of Soil Detachment Capacity Under Two Typical
Fibrous Crops in Hilly Region of Loess Plateau of China
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Abstract: In order to provide scientific basis for soil and water conservation measurements of the loess plateau, overland

flow with a hydraulic flume with adjustable bed gradients was used to study the seasonal changes in soil detachment capacity and

the potential influential factors during one growing season of maize and millet in 2012. The results showed that the soil

detachment capacity for each fibrous crop fluctuated significantly over time with a similar pattern of seasonal change. The

seasonal changes of soil detachment capacity were affected by tillage practices, soil consolidation, water-stable aggregates, and

root growth. Soil detachment capacities of two fibrous crops could be estimated by using flow shear stress, soil cohesion and root

density (R* 0.75, NSE  0.74).

Key words: Hilly regions of Loess Plateau; Soil detachment capacity; Seasonal variations; Soil consolidation; Root growth



