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Abstract: [Objective] To investigate the combined effect of crop cover and crop management practices on
preventing soil loss and improving the accuracy of C-factor estimation. [ Methods ] Six millet plots with
different treatments, i. e., crop plot (C1), crop-roughness plot (C2), crop-crust plot (C3), bare plot (B1),
roughness plot (B2), and crust plot (B3), were established and the soil loss at four growth stage was
determined under simulated rainfall. The C factor was calculated using soil loss ratio (SLR). The major
factors affecting SLR were also analyzed and their correlations with SLR were then regressed through
numerical simulation using MATLAB. Subsequently, the SLR estimation models designed for soil erosion
prediction on the Loess Plateau could be built. Finally, the C factor could be calculated using the proposed
SLR estimation model combined with the distribution curve of rainfall erosivity. [ Results] Surface roughness
and soil crust could reduce soil loss in crop plot. Compared with SLR.op » SLR rop roughness a0d SLR rop erust Were on

average 21.00% and 16.50% lower, respectively. The model formulas of crop plot, crop-roughness plot,
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crop-crust plot were obtained, through validating by field soil and water loss data conducted in Chunhua

County, the model formulas could achieve accurate prediction. The estimated C values for the whole growth

stage were 0.30, 0.25 and 0. 25, respectively, with the Nash coefficients being 0. 96, 0.87 and 0.75,

respectively. [Conclusion] The results can provide some insights for estimating C values at national scales.
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Table 1

Changes in the characteristics of crop cover parameters and AMC at each observation date during millet growth stage

S H 1 CE-H-H) EF W i B 55/ m A K SR AR 43 8/ %%
2016-06-10 P R1 0.4740.20b 0.8540.03d 23.1340.017a
2016-06-20 il A A 3 R2 0.924-0.04a 1.1140.02¢ 24.0240.002a
2016-06-30 THE 3 ) 1 R3 0.97+0.01a 1.5140.04b 23.33+0.004a
2016-07-10 T B AT R4 0.9940.01a 1.7340.04a 22.89-0.006a
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Fig.1  Soil loss ratio (SLR) recorded in different treatments

during the millet experimental period
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Table 3 Correlations between SLR..,, and crop cover parameters

RLD
+ERE /cm RWD RD RVD RSAD <0.5 mm 0.5~1.0 mm >1.0 mm N
RLDI1 RLD2 RLD3
0~5 —0.95"" 0.65"" —0.22 —0.66"" —0.90"" —0.91"" —0.54"
5~10 —0.70" " 0.64"" —0.46 —0.76" " —0.86"" —0.89"" —0.39 36
10~20 —0.90" " 0.34 —0.63"" —0.83"" —0.94"" —0.96"" —0.52"
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Table 4 Equations of the relationships between SLR.., and crop cover parameters, AMC

1EWr 48 b Frid PN R? N

i cC SLRo, = —0.758 5CC+0.972 6 0.899 36

PR/ m PH SLReo, =1.948 9 e—1.425PH 0.898 60
K 43 R B % AMC SLRuo, = —4.111 TAMCH+1.351 8 0.020 36
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Table 5 The measured roughness and crust parameters and their correlation coefficients with SLR values
/NI )£ K R1 R2 R3 R4 p N
C. 1.82 3.21 3.63 2.17 —0.46
RS BEAE S (A2) Cn 1.28 2.88 3.13 2.28 —0.74" 60
c’, 30.08 14.62 13.96 10.48 —0.65""
Teo 3.50 3.61 3.92 3.39 —0.65"" 120
Ta 3.63 3.89 4.12 3.66 —0.68"" 120
4 A (A3) C. 98.41 98.22 97.32 96.35 —0.29 36
Co 98.51 97.71 96.93 95.99 0.91" 36
T e 3.71 7.75 5.11 8.08 0.36 120
C'c 0.10 —0.51 —0.40 —0.37 0.79"" 36

TE:Cro Coror M WA TG REE s C7 REBERE 526, %05 Teo s Ter 53 B WA TG 45 IR BE  mms Co, o Cor 53501 9 900 B L T S 2465 g 6
BEL V65T o Cle G B B IR IE A5 BB BE 22 57 38, 65 p W BIREMASE R A * L % » R HIFRIR 2 AE 0.05,0.01 L5 3%

F6 TEREAESLR)GEEARX
Table 6 The novel SLR factor estimation equations
INK TR n R? N
fE¥ (A1) SLRcop SLR=0.99—0.20CC—0.45PH—174.99RWD++0.84RLD2 0.98 108
RS (A2) SLRoughness ~ SLR=—0.09C,, +1.06 0.65 60
4R (A3) SLR trust SLR=—0.15T,, +1.42 0.52 120
AREEVEY (B2)  SLRuoproughness  SLR=1(0.99—0.20CC—0.45PH—174.99RWD+0.84RLD2) X (—0.09C,, +1.06) 0.92 108
HEREY (B3 SLRuoperust SLR=(0.99—0.20CC—0.45PH—174.99RWD-+0.84RLD2) X (—0.15T r1+1.42) 0.90 108
3 it ip MBS | HRAE B EE + SRAR Dle A A H AR

VR 6 RIS B e %o s 55+ 3R I B ¥R
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SR HHEBUR AR . B SR S BORET K 0 AR
PEO PR R A 22 R (R 3R O, HREAEY
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G T RTHIK 53 i 0 8 (AMO) 5 SLR..., TG 5 AH
M. MHITHIK 5 5 AT » i ZE A %o 8 - v D e BF
Hi RIS 2R BT BT K A AR A RO A 2 I Dy e
ASHIEFERT K G AR FR A3 B0 2100 ~ 2504, & ik Iy i
B2, 7€ 80 mm/h SR FE M S5 0F R, e HA B K 43K
FRU B A0 8 FE R TN T LR J5 19 3~5 min N 1 B
Broii. TANYASH S0V Fog R0, Y85 = i fs
BUAFAERS , C A A IR AT & K it . I S5 4
Yy R B S A - MR A A9 B A 1R T
FEEE ME MR RS KORT %5 058 &3,
100 %6 5 )22 7 w5 i, C P F(EAL Ol 0.15; T e 2 7
BF, C (3 2 15 2608 H 55 F o8 & B Lk = 72 B
1E AR bl 5 ok e Vb B oA E AR GUO
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fEF (R 5) . MHBFRBEEE KA , T fF - %8,
55U TR A B REDRE S0 T v 7 A AR I e VD T
PR AL 35 It A ok o3 b g it 2 Bl /b, At
Bt K D7 IO 45 1 JEE B W] 396 4 Wi 22 R B 1k 7K
TR . AT S AT R TR IS 00 M RS B | R4S
SR RN A B R A DG T — 25 B R R
BECC,0) TG 45 B BE (T ) 43 ) 2 AR 36 b 38 R i
eSS Kl 55+ HEAR Bl A SR

A BF5E R, USLE Al RUSLE {588 & C
R8I WA D ERY g I X et TN
B ME DA ME B AR B, — e AR B B BR ) T A8 Y iy vy
Z3 LK I o e £ N O S e o (= NN = Ay I ) e
EHE, X REVESZEME CHFH, K485k
EINE VN[ E R o R o W N TR = 7N
o Be/NRIAED 7E 36 B LAk L, 0K R S gl A b T
X C A SRR SR 26 B ARk 1 RE 7R B
YEP I T, N AR R L R AR /AN C A7 L H
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RE RGN SE. DI & AR 2% 18
R R b MR R R RS B RS R C IR R
Wi F 7 56 (CO) LBk 5 (PHD L0 ~5 cm #3 % i
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BEmR BRI R M AT C WP . H
i, RUSLE 5% R 41 A 2 800 $cdis A = T, H4
B A S BB R TEAERS A T 24
T 000 S0 I B . AS I AN ) A A R T AR
P CED & 43 He VR T 5 07 /207 B 1 78 48 i IX
R AR S A ik . C R T B 15 45 21 L 4% 4 08
MIREEE P 25 R FR 7. X4 NSE &iE T 1 Af, B
AR . KGRy Mg R, T ek A C
PRl T 4t e, 0 5 TE A5 A R A B o 4 R RE L N
fHZECH 0.55, AR SCBRAL ARLAE S 2 A JF W C
TS L FWY C N TEAE —ENES. 9t
F RO AT 5 RR S B Y BF 5T X R 5T XY
TERIRI A %,

AR B B AEY) /N X SLR..,, B9 NSE 2 0.96, 4

BEEEVED/INX. SLR oy roughness B NSE 24 0.87 47 45 B2 AE W)
/X SLR g ereee B NSE A1 0,75, ¥4I T 1, 87 HEAR A 2
BHAATE . FET SLRuop SLR o roughness » SR o eruee i B
AR E W C W50 0.30,0.25,0.25, AT
S e b BUR R T SN N R 1 R
WHAENAFHAE C BN 0.53; ik &5
X AT A v BB 4 X 19851989 4F 21 MR IR
TR AR I B R A BT AR 2] A FHL AR C R F1H N
0.283; BORRELLI %5501 4 5 + 32 7 35 56 A A [/ K%
170 FfES 43 14 A Kb, i C B F1EHH
0.15~0.38; LTU %" il I 3% + FrBig X A2 Ui /0 X0
WERE, w7 P E A B R TR A A CSLE (chinese
soil loss equation) , JHH, 5| A B [H 7 3 35 4= ¥ 1 it
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K F{H R 0.55, A] g 5 245 & W10 0] 43 Koot SR 4 1
AR o e RN A 6

KT £EFHCATENTESREBESN

Table 7 Calculation of C factor values throughout the entire period and analysis of model accuracy

K o e A H W A H W 2EF W SEFH A A
EI A0t % SLRME M CHFE W CHFE (NSE)
R1 23.39 0.68
R2 22.48 0.37
SLR.rp 0.30 0.96

R3 19.65 0.24
R4 5.20 0.19
R1 23.39 0.71

B Sy A 1] K2 2eA8 ’ 0.17 —0.29
R3 19.65 0
R4 5.20 0
R1 23.39 0.91

el R2 22.48 0.90 0.32
fEY) YNGR 3 Lo0.65 0.90 0.64 —5.59

R4 5.20 0.90
R1 23.39 0.51

—— R2 22.48 0.38 0,26 055
R3 19.65 0.34
R4 5.20 0.30
R1 23.39 0.35
R2 22.48 0.18

RUSLE™ 0.14 —0.41
R3 19.65 0.07
R4 5.20 0.03
R1 23.39 0.61 0.25 0.27

BB SLR oy roughness R 2248 0-29 0.87
R3 19.65 0.18
R4 5.20 0.15
R1 23.39 0.58
5 K AEY S B — R 2248 051 0.25 0.26 0.75

R3 19.65 0.18
R4 5.20 0.15
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