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Soil erodibility K value could provide an important basis for the prediction of local soil loss and for
benefit evaluation of soil conservation measures. Five methods were used to estimate the soil erodibility K
values of different cropping patterns in purple hilly area. The paper aims to select appropriate estimation
methods for calculating K values which could reflect the process of soil formation and erosion
characteristics in the purple soil. Results showed that: 1) for the same soil parent material and land use
types the soil erodibility K values got by the five estimation methods could be lined in the order of K. >

modifiednomo > Kiomo > Kgpiasi > Kponi- The inherent differences among these K values were resulted from
choosing varied soil physical and chemical properties as basic parameters for each estimation method. Soil
erodibility K value of alfalfa was the smallest indicating that alfalfa and other legumes were suitable
plants for intercropping and alley cropping in local agricultural system on hillsides since they can
effectively lower soil erosion sensitivity in this area. 2) For the same soil parent material and soil types
different land use types responded differently to the stability of estimation methods for K value and the

sensitivity order was alfalfa land > wheat land > mulberry land. Concerning the local cropping patterns with
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regular sloping land farming there was no distinct differences in the stability of estimation methods. 3) In

the purple hilly area the estimated K values by nomogragh model and EPIC model were close most to the

standard value and also the two methods were sensitive to the changes in soil physical and chemical

properties of this area. Therefore

nomogragh model and EPIC model can be used to estimate soil

erodibility K value when predicting soil loss amount and assessing soil erosion sensitivity in the purple

hilly area.
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Tab.1 Features of fixed soil erosion monitoring sites under different cropping systems on purple hilly area
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1.2 SIL/100) } x SIL/( CLA +SIL) *’ x
1.2.1 {1.0-0.25C/ C +exp(3.72-2.95C) } x
Wischmeier ' + N {1.0-0.7SN1/ SNI +exp( -5.51 +
. . 5 22.9SN1) } (3)
K : SAN (0.05 ~2.0 mm) (%) ; SIL
K : (0.002 ~0.05 mm) (%) ; CLA
K = 2.1(N,N,)""(12 =0M) x 107" + ( <0.002 mm) (%): C (%) :
3.25(5 -2) +2.5(P -3 /100 (1) SNI =1 - SAN/100.
IN, = (0.05 ~0.1 mm) (%) + K .
(0.002 ~0.05 mm) (%); N, =100 - ( EPIC)
( <0.002 mm) (%) N, + (0.1 ~
2.0 mm) (%) ;OM ;S K EPIC s
P k 1.2.4  Shirazi
( short ton. ac. h/( 100 ft. short ton. ac. in) o Shirazi (
' N,.N,.OM
S P 2.3, )
) S (D, mm) K
Tab.2  Soil structure parameter S Ky = 7. 594{ 0.003 4 +0.040 5 x
1 (lgD, + 1.659)\°
: l - - - eXp[_T( 0.710 1 )]} (4)
: o P D, = exp(0.013, flnm,) R* =0.983
Tab.3  Soil infiltration parameter P §
- - f i m,;
P 1 2 3 4 5 6 l K
K USLE . Kk °
1.2.5 Torri
Torri 1997
S.p 3.5, Ky, =0.029 3(0.65 - D, +0.24D) x
1.2.2 exp{ -0.002 10—34 ~0. 000 37(03/[)2 —4.02 + 1.728}
USLE RUSLE
K (5)
:OM e
K = 2.1(N,N,)""(12 - OM) x 10 + (1 <0.002 mm) ’
3.25(2 - 8) +2.5(P -3 /100  (2) D, :
K D, =, flg Jdd,_ (6)
. (1) od. i
RUSLE o (mm) d,_, i ( mm)
1.2.3 EPIC i=1  d, =0.000 05 mm. f
Williams 1990 EPIC ( erosion— o (0.05 ~2
productivity impact calculator) mm) . (0.002 ~0.05 mm) ( <0.002
mm) 3 D,. K (te
K hm® « h/( MJ * mm * hm?®)) K
Kope ={0.2 +0.3exp —0.025 6SAN( 1.0 — 0.131 7 K .
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Tab.4  Soil physical and chemical properties of different cropping systems on slope dry land %
/mm
>3 3-~2 2~1 1~0.25 0.25~0.1 0.1~0.05 0.05~0.01 0.01 ~0.005 0.005 ~0.002 0.002 ~0.001  <0.001
HSH 3.37 0.50 2.41 4.38 14. 15 10. 61 21.52 6.21 10. 86 2.52 23.46 0.56
HS=2 2.59 0.40 0.99 4.84 11. 06 24.36 14. 34 7.17 6.77 3.58 23.90 0.63
HS3 3.00 0.42 2.53 4.07 11.44 9. 06 25.43 7.18 7.96 5.63 23.29 0. 60
HS4 3.01 0.64 2.90 5.25 13.79 9.72 24. 44 6.93 7.51 6.74 19. 05 0.95
CD 1.37 0.27 0.85 1.77 20. 05 7.77 25.17 6.79 8.39 6.79 20.78 0. 66
ZHMXD 0.86 0.11 1.20 1. 66 13.33 0.78 27.89 9.30 11.72 18.39 14.76 0.96
SSLD 0.97 0.22 1.68 3.70 16. 09 8. 87 23. 15 7.39 8.58 15. 17 14. 17 0.34
4 3 .
( Triticum aestivum) 7
(41.25%) 0.34%
(31.68%) (27.09%) ;3
0.95%
(28.28%) < (38.88%) < 0.56% ~0.66% .
(40.57%) ;3
25% ~ 29%
(25.79%) < (27.48%) < o
(28.92%) . 2.2 K
o 4 (1) ~(5)
3 K ( 35, 5
( Morusalba linne) EPIC K
( 3 : 30.44% . 40.36% Torri K
27.57% :30.35% .39.12%  29.34%) Shirazi 0. 05 o
3 5 K o
( Medicago sativa)
16.97% 48.92%  33.15% - o K

> 1mm
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Tab.5 Erodibility K values of different cropping systems
KEl’lC K K thu'uzi Torri K /K
HS4 0. 047 0. 045 0.036 0.041 0.038 0.27
HS=2 0.041 0. 047 0.039 0.038 0.034 0.33
HS3 0.048 0. 044 0. 035 0.043 0. 037 0.31
HS4 0. 046 0. 044 0.035 0.041 0.038 0.27
CD 0. 047 0. 044 0.036 0.042 0.038 0.27
ZHMXD 0.053 0. 042 0.033 0.043 0.038 0.48
SSLD 0. 047 0. 044 0.036 0.043 0.037 0.27
'K °
K Shirazi N o
K /K 5
. 5 K (F=33.83>F,,)
K
K
K EPIC .
Shirazi .
K °
; 2.3 K
> > K
K 12 14-15 17419
N N 3
K 5
K o 5
K N N
5 3
EPIC  \Shirazi N ( 6) o MAE.
K MRE.RMSE 4, 7
Torri EPIC 7.
6
Tab.6 Erodibility K values of different land use types
K K K Kﬁhiulxi Kanri
0. 041 0. 044 0.036 0.042 0.037
0. 046 0. 045 0.036 0.041 0.038
0. 047 0. 044 0.036 0.043 0.037
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Tab.7 Uncertainty assessment of erodibility K values with different evaluation methods
KEPI(,\. K K K."Ilihlzl K'l'mll
( MAE) 0.002 3 0.002 3 0.008 7 0.003 2 0.007 4
( MRE) 0.0553 0.0515 0.1925 0.070 1 0.163 5
( RMSE) 0.003 6 0.002 4 0.009 1 0.003 7 0.007 8
En, | NK, - SK, | J
‘ ¢ \ NK,; - SK, o( SK; /N
CMAE = MRE = LY ANK - SK, sk < 10 E. | 1e( SK:/NK) )
n n - NK, e —
NK, i K SK, i
A n 3 n=3,
MAE.MRE RMSE K
0 4, | K
o 6 o
K EPIC 3.2 K
19
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