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A New Method to Estimate the Cover Management
Factor on the Loess Plateau in China
XIE Xinli"?*, LI Qinglan’, WANG Linhua', ZHANG Hui’, WU Fagi'
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Academy of Sciences, Shenzhen, Guangdong 518055, China ; 3.Shenzhen Real Estate Assessment Center , Shenzhen ,
Guangdong 518055, China; 4.South China Botanical Gardens, Chinese Academy of Sciences s, Guangzhou 510650, China)
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,

s B H#7:2024-07-07 &5 B #1:2024-09-02 FRHAB#:2024-10-15 P48 % B # (www.cnki.net) :
HEHTE - [E K HARBF I A T H (41977065,41271288) ; B R FL M BF 75 115 H (2007CB407201-5)

F—1EE PRR (1994—) . o g A EENE L HZ 05T . E-mail: xinli-xie@nwafu.edu.cn

BEEE - 2LAB Q7,8 #¥ WL E0rR A S I, 8N FK RIS . E-mail: wulaqi@263.com

http: // stbexb.alljournal.com.cn



2 P nt S N

%39 &

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 EEM i B 55 /m A K SR R4 85/ %%
2016-06-10 P R1 0.4740.20b 0.854-0.03d 23.1340.017a
2016-06-20 il A AT 3 R2 0.924-0.04a 1.1140.02¢ 24.0240.002a
2016-06-30 AR R3 0.97+0.01a 1.5140.04b 23.33+0.004a
2016-07-10 FRE A AT R4 0.9970.01a 1.734:0.04a 22.89740.006a
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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"

H:RWD AR EHE . g/cm®; RD AR FH EREE ,cm/cm® ;RVD AR R K E ,cm® /em® ; RSAD AR FZRMMAE E , cm? /em® ; RLD
TR B com/em?® 5« F o+ x 435I R 135 A OG R B AR OG L

R U 81 20 7 HARAE M HE AR X SLR..,,, (9 5T #ik
(D, SLR.,, b5 HE#5 8OH 5CA1, 5 H AR R i 4 &
LRPEAROC, ST L BRI K 23 B i 23 B (R* =0.02)

AN HAHERR S SLR.,., A E . R* R 0.9, [HI,
LR MR MREB R (0~5 cm) . 0.5~1 mm R (0~5
em) TR R BAEDIXT SLR.,., HIFZI

R4 SLR.,SEYUERXRERE

Table 4 Equations of the relationships between SLR.., and crop cover parameters, AMC

YEWr 48 b Frid PEYiy 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 B A B % AMC SLRuo, = —4.111 7AMCH+1.351 8 0.020 36

YE R W AR UE RAL
2.3 SLReoproughnes T 1 R BE B SLRoporn 5 T E K
- MR % 8 5 AT Y FRE B | - MRS B S ]
BIARSEPEARTE] (3 5) 0 SLR op roughness 5 K B 22 K85 52
A, Ho , S5 R AR E (C ) A P eI, 5 W i i
(C.OR B A R B K (R? = —0.74, p<<0.01),
SLRcrop—crust S5 HJ U545 & 5 55 B (C,, ) (45 J R B
2SR (T ORI, 5 H ARG, B8 hr 24 3 4 %
(p<<0.0D), Horpr, SHI 25 JZ R FE (T o) W I 45

JERE(T ) R AAME, 5G4 H 5 (Cel) (B85 52
BT EFSRC ORI,
24 CHEATFHE®RIWETL

g bR A AEE M SR R R 1
HegE o F WA B ER W, A5 IEEY.
b FRE B | LS B S ROk /T TR e R
X (7 CIH ¥l B R #L e v 47, th & 6 v 1, £ 7t
[ 5 B 45 SR R BB AR LA S22 B L. RP
0.52~0.98,
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Table 5 The measured roughness and crust parameters and their correlation coefficients with SLR values

INIX 5 N R1 R2 R3 R4 P N
o 1.82 3.21 3.63 2.17 —0.46
R BEAE Y (A2) C, 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
Te 3.63 3.89 4.12 3.66 —0.68"" 120
2 (A C., 98.41 98.22 97.32 96.35 —0.29 36
Ca 98.51 97.71 96.93 95.99 0.91" 36
T ¢ 3.71 7.75 5.11 8.08 0.36 120
C'e 0.10 —0.51 —0.40 —0.37 0.79" " 36

T :Cro Ca B3 BIARING TG RERE s C o s Teo s Ter 43 BN IRHI VFIJG 45 B IR BE s mm; Coy \Co S0 B N G R TG S5 BB 2 %65 T ¢ L Cle 4331

AEERRE AR AR 0. p MR BURBA KRB = |

% AR 2 BAE 0.05,0.01 4 %,

F6 TERKE(SLR)IEHEELAR

Table 6 The novel SLR factor estimation equations

/N A Ak R? N

fEH (AD SLR rop SLR=0.99—0.20CC—0.45PH—174.99RWD+0.84RLD2 0.98 108
HRETE (A2) SLR oughmess  SLR=—0.09C,, +1.06 0.65 60
A5 2 (A3) SLR o SLR=—0.15T,;+1.42 0.52 120
BREEVEY (B2) SLRuop rongimess SLR=(0.99—0.20CC—0.45PH—174,99RWD~+0.84RLD2) X (—0.09C,, +1.06) 0.92 108
HEREW (B3 SLRuopense  SLR=(0.99—0.20CC—0.45PH—174.99RWD+0.84RLD2) X (—0.15T r1+1.42) 0.90 108

3 it i Mo BRI IE - M HE 2 B MR et R 1 s 2

V7 6 RIS B e %o s 55 R I B A
S Al —2E B IR SLR 0y = SLR oy crust = SLR op roughness
PREITI % 5@t 4t Z R AR VR B T Y C IR0,
TR AR E ) » RISt I 15 e i A A 1B C IR
Ik 0.089 , 55 HoAh A Al FE A 1L AN E R BA B
SR EHEBUR AR . B AR S BORET K AR
PEO FIRR I A 22 5 (R 3R O, HREAEY
S HE T 3 E (CO 5 (PH) .0~5 cm R % &
(RWD),0~5 cm 0.5~1 mm(RLDOARK ¥ 5 SLR.,,, i
FEHE G T RTHIK 53 i 3 8 (AMO) 55 SLR..., TG 5 AH
K. MHITHIK oy 5 AT » i ZE A %o 8 - v D e BE
b PRI ST 2 WY L BT ZK S AR RR S BORR R A O g o) A
AW FERT K G AR TR A3 B0 21 00 ~ 2504 5 8 ik Iy i
B, 7€ 80 mm/h SRFEM S5 0F R, M HA B K 43K
FRU B 0 FE R TR T LR S5 19 3~5 min Y 1 B
Broii. TANYASH SV For R 8, Y85 = i is
DUAEAERT , C I FAE BN 5 SRR & K ik, M 354
Wy 5 1 Sk L B s VR % - R 2k 89 B 1k A AT S
FEEE ME MR RS KORT 5 W58 & 3,
100 %6 5 )22 7 w5 i, C T (ALl 0.15; Toid 2 3 6
BF,C (3 2 15 2608 H 55 F o8 B L bk i 72 B
1E A+ A2 ik 5 0 ik = Vb B A EEAE A GUO
ST A v DR T Sk AR Tl A BIF A 3R I L AR K
S - AR TR B SR

fERF (R 5) . MHBFRBEEE Ty KA , T fF - 8,
55U S TR A B REDRE S0 TR 8 v 7 P AR I e VD T
PR AL 35 It A ok o3 R e it 2 Bl b . At
G B O 45 B JR T B - g 0 ke By 1k K
TR . AT S AT R TR IS 04 M RS B | A
SR RN - B R A DG 1 — A5 IE B R R
FECC,) R &5 B2 JEJE (T ) 43 91 S AR 326 1 2 b
eSS K 55+ HEAR Bl A SR

A WSS R P, USLE #1 RUSLE {588 2 C
R8I WP D ERY g R I N T XNt TN
B AR ME DAV AR I, — s A 3 I PR A5 7R 1 1 R
), e E L C AR R R AT Bl A TR
L AP X AAVE B SR AR C N . Rk
EIN VN K R o R o P N TR =7
o Be/NRIAED 7E 36 B A 6 A L, 0K R B g A b T
X C AL SRR SR 26 B ARk = 1 RE 7R B0
YEP I T, N REAC R ML R AR R AN C 7 L H
EHRPR T W FRE | A 2 Ry S R A AR
SRS DI K A5 2% B 4R
A% S bR B, B R R 45 KX C R Y
Wi K 7 56 (CO) Bk 5 (PHD L0 ~5 cm # % JiF
(RWD).0~5 cm 0.5~1 mm # £ (RLD2) . /i 5 B B
(C,) TR ZE I IEFE (T ) C R 1 {H 70300 455 80
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AR SCH 84T R BLONSE) | R A6 7R Gy i AR 7| S
w20 AT IMAE C W FE T EA
B AR B E A A F B S C WA R, H
i, RUSLE £ R 41 A 2 800 #cdis A = T, K4
B A S BB R TR s 724
T 30T B0 S W R . A RO [ A Y R R R
Ty CED B 43 R VR T 07 B AEDT 4 0 1 2 i X
R R S A ik . C R T A 15 45 21 L 4% 4 05
PIREEE A 5 R LR 7. X4 NSE i T 1 f, SR
AR . R EE A Mg R, 5T ek A C
PRl T 4t e, 0 S TE A5 R TR A A o 4 RS RE L A
R ECH 0.55, AR SCBRAL AL AE S 2 A F W C
TS L FWY C N TEAE —ENES. 9t
FECEAR, 1T B8 5 AR SE N 1 AF 5 DX A 5T X
YERIF 2545 56 .

AWFFEAE ] B AEH /N X SLR..,, B NSE A 0.96,

BEEEVED/INX. SLR oy roughness Y NSE 24 0.87 47 45 B2 AE W)
INIX SLR oy vt B NSE Ky 0.75, 348438 T 1, 57 4540 2
BHAATH . FET SLRuop SLR o roughness » SR o eruee i B
R E W C W50 0.30,0.25,0.25, AT
g e A8 3 1 Ay BT 22 JE ul L R K il 42 ek 00 ) k)
WHAENAFHAE C BN 0.53; ik B &5
Xof AT A v BB 4 X 19851989 4F 21 MR IR
IR AR B R A BT A 2] A FHL A C R F{H N
0.283; BORRELLI 255014 5 + 18 7 35 6 A A [/ %
170 FfES 43 14 A, Kb, i C B F1EH R
0.15~0.38; LTU %" Fl I #% + Fr g X A2 Ui /I X0
BERE, w57 P E A R TR A D CSLE (chinese
soil loss equation) , HH, 5| A B A 7 3 35 4= ¥ 1 it
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Table 7 Calculation of C factor values throughout the entire period and analysis of model accuracy

K . e EEM AHEM 2EF W SEFH LU R
EImsrit % SLRME M CHFE W CHFE (NSE)
R1 23.39 0.68
SR, R2 22.48 0.37 0,50 0,06
R3 19.65 0.24
R4 5.20 0.19
R1 23.39 0.71
B S 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) YN 3 L0.65 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 AR 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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