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Abstract

The RWEQ model is a key model for the quantitative study of soil wind erosion. In order to deeply
analyze the relationship between each introduced variable and soil wind erosion in the modelling
process of this model, the maximum soil transfer capacity (Qmax) was used as the descriptive va-
riable to investigate the relationship between vegetation cover, soil clay content and Qmax. 9898
sets of variable combinations were generated by assigning values to vegetation cover and soil clay
content in segments, and calculating the Qmax values under the preconditions of meteorological
factor of 17, erodibility factor of 0.456, soil roughness factor of 0.68 and organic matter content of
2%. The relationship between the three is analysed for various combinations of conditions. The
results show that: 1) There is a significant negative correlation between Qmax and vegetation
cover, and 40% vegetation cover is an important node cover to inhibit wind erosion, and vegeta-
tion has strong resistance to wind erosion before reaching this cover; 2) As in the above method,
the soil clay content is also negatively correlated with the Qmax value, and the wind erosion re-
sistance is significantly weakened after the soil clay content threshold reaches 30%; 3) The
coupling effect of each factor in the RWEQ model on the Qmax value, as well as the dominant fac-
tors in different erosion stages, is different. In the low threshold stage, the influence of soil clay
content on Qmax values is more obvious; in the high threshold stage, the influence of vegetation
cover on Qmax values is more obvious.
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1. 5|8

KRR LR ph ) F R 2 —, BTRiER A IR 1], Wil LR ZF7 5. Al
JRI R, RIEAFE DR R, PRI AE G RIS AR K R R A S A I, 5 N A R R OE
AR FEIE BN I3 IRV TR TR S A R XU Tk ] R A R, R R AR T R [ SO AR HE AR
P EEAKYE[2]. Hh RWEQ BALK LIS IR Gk, FFan I8 7 L n e, g e, ek
gy HEFRAHRERE . M E S SRR 75 LI RHAE S B+, a2 & B 5 a5 KU )
KER, AFTHES) A E 2 CRIIT.

H AT E 4 5¢ RWEQ BLAY (B 78 = EAE R AE AN 7 1T — 2 R THE LR R B AR . FEmtiioh K2
S NAZAE AL, Sof DX 3 Uk R 2 B RV AT 23 BT (3] [4] [51s 53— 77 THI A2 5 S A5 B 5 | N8 R4
SRTTE, SUEEUEIE RWEQ BRI S 4, M HASE R EH T EHLIX 6] [7] [8] [9]. BARTFZHH
P IZAE T IEAT T SR DX, H LA RV 58 SR AT AR AE R BR PR o — D7 T AR B 2 DA [ R
JR g AkR, AR SIS S HORIE T XA, SR KR R R AH GG L R B AR A, R,
SERAFAEMI I 0 R R, BT RWEQ BEZYMD RAIE . HEEE A, Mk, TIEHUAH RSS2 &,
JiT s B BRI 2, AR BEMESR A L, AT S 3 RWEQ B AE Hh [ X IR ) A7 SR BR [ 10] [117;5
F—J7H, RWEQ BRI 7T 3 BAE R IE AR AT &ML 52 R 7 5 RV (1) OC R X 5w K] 7 [|) FRT Rl 5 5%
RUPAMEAL . B, AR SCRFSERRE12)55 ARRE R, e IR BTN 17, wiERET R 0.456.
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EHORUBEE T 068+ F LT & By 2% RIS ACIE T, A — UL R Py 0B 5 R i
(PRI S 2 HF5), JFH B Qmax (1, MU THIREIE. LHERRLA RS Qmax YR FAF, JF
PRI VAT T IR AR AR, P LATE BT AR TR AL 5 5 WUE IR, DR
SC IR B B

2. B AE

AR50 R F R VR IR T R R 30 5 VR FE I O6 R, LRI R Z IR G X R . R4 O w7 13]
AL R R 7 A VS L BRI TN 0.02~62.53 3 ATk PR R 7oA 0.08~0.55 I HLRE R T N
0.19~1.00, 345 /7 K14 0.09~0.95, HE#E TN 0.01~1.00. [Fik, fEHHESEHE TN 17.00. A
KT N 0.46. HHEHIKER TR 0.68. BAHUR & &N 2%METIRAE T, FIH EXCEL2019 34X et 26 &
Je L HERTRL S BTN 0~100%- 1%~98%3EAT 404, it 9898 AN G, Ffiliid EXCEL2019 #AFit- 59+
ST RIZH A1 BT 1 L3 e KR 28 8 (Qmax) o HAH TR A W [ 14]:

O, =109.8( WE-EF-SCF-K'-COG) (1)

XF: Qmax Mg KPR, Qmax £7ESMERF T WF, T3Enihi: BF figh i SCF, L3RS KUK
FEHE R COG et Al B 15 2
g B wT ek AR OBURL ) R, )95 RO (V) B AR L AT D oA A i, B L A S
Bl . RWEQ #5848 45 i SCF i AR
CF= 21 2
14+0.0066%cl” +0.021x OM

Ao el N HERR B 8 (5.0%~39.3%); OM N L3EE ML & 2(0.32%~4.74%)

A A7 AE X B 76 g RV B 2 38 RO BCR, HANT AR 0 SR RS £, %o kL i 32 21 B S A
R, B nT o R g i, 10 IR A R AR S &, R A R, AT G VD KGE, R B K,
HEIEM AR :

@)

C — 6_0‘0438SC (3)
{fr: SC AMEWE & ELEN).

Fl EXCEL2019 #1441t Qmax EARFIREM 56 . 3Rk & 8200 R 15 R AE A i /ME PA R A
Qmax (B HIH A%, B Origin2022 B 4:4) Qmax L Sk 5. kK S EMXRE, A
A 3R R 5 8 N Qmax {EFEIES R AR 26, DL RS R N Qmax {HBE 3Rk & 247
b S 2. e, FIF EXCEL2019 BAt P &= 2 A AR &5 & .

3. LRI

THESE R BN, 7R E SR8 2O E E AT IR 54 F, M T B 9898 MR B & 1) a5 £,
FE 5 A T A B A 1 Qmax [H/NTF 531 kg/m, HoA 5/ ME Y 0.11245 kg/m, 2 KAE N 530.7128 kg/m,
Qmax {H/NF 7 A 5 B —2- Lk

3.1. iR HERE AT Qmax EHIFNT

AR, MY 5 IR ] 100%, AR E 5 98%H), Qmax fH/N, 4 0.011245, KL+
HeoRRL SR R A S R I, KRR B A s T AR SE BN 0%, HHERRL A RN
1%HKF, Qmax {H4 530.7128, R LIEFRR & &, TOEPE GRS, TEXIMFEE A SR K.
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AR B MIRAL AR HAR PN I, BU AR, W EESE A[15]R A RWEQ R 1% 35148 7L
0 AR R i X Pk R A ) 338 IRk R XUk B i R R

3.2. Qmax EIEFESHEEEE . HASEHXE

RIEE 1 40 Qmax EAF B SHEMEEE . MRS ENE SRR ATTUUEI, &4 Qmax 55
B MR i B I SHEAE XS R, IK Qmax {73 BOvt B A B 56 B SRR RL & & & Qmax fE 2 BOW LTI
A Y 56 SRR A B, B0 MM o5 5 Qmax {H S HL0UI DG, B I 75 BE BT, Qmax RN, +
BeRhi 5 Qmax X R H L.

PR FOR L, AEYE R EECRES, Qmax HE/N. 4 Qmax (/T 1B, HE#HEGEEHRT 51%:;
TS 35 KT 51%00), Qmax (/N T 55 kg/m. AEAE 35 BB/, Qmax i K. 24 Qmax 18 KT 400
kg/m B, ME#ETEE/NT 6%; 10 4EE SN T 6%0, Qmax HIJ KT 7kg/m. HUICAT I, MM EE
& 32 Qmax {8 H I FHUE L EEA T 51

Table 1. Correspondence of Qmax values with vegetation cover and soil clay
content thresholds

= 1L Qmax B BRSHEREE. RS BIRFENN

Qmax {H (kg/m) HAENE bIEp A Y 35
<1 2023 >0.31 >0.51
1~2 1172 >0.2 >0.35
2~3 757 >0.15 >0.26
3~4 573 >0.11 >0.19
4~5 457 >0.08 >0.14
5~6 381 >0.05 >0.1
6~7 344 >0.06
7~8 302 >0.03
8~10 495 <0.95
10~100 2837 <0.92 <0.9
100~200 338 <0.38 <0.26
200~300 126 <0.22 <0.16
300~400 60 <0.13 <0.11
>400 33 <0.07 <0.06

3.3. Qmax {EME#HEE X R

WG 1, € RS RO e, TR R AN Qmax (EAIR A KDL, AE B AT Qmax
EEMAIRRR, ARG EART 40%IM0, HE oL i 2R R L Qmax E/, R m T 40%I
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Figure 1. Characteristics of the variation of Qmax values with vegetation cover

1. Qmax {EPEIE# 5 B TILAFE

3.4. Qmax {E5IRALRIAY X 7

A R 77 R, 0B R R A S A Qmax EIOC R MRS 2 /e, L3RRS & A Qmax
EEAAAKKR, HARKK S EN T Qmax (HITRME SRR B, DMEREEE Y 0 B 4], Rk
TEH 1%EINE 20%, Qmax {Hik/> 375.2897, {HRNRLEIIE 70%E), X Qmax H FIHIHIIE FH/N, K
FILE 70%~90%30 Bl P I, Qmax {EAL IR/ 6.705228. M LI RIS K E, Y bk & B8 T 30%IK),
TR 2R R R L Qmax [H/N, SAEWEE T 30%0, HHERTRI S R AR AR I Qmax {H IR AR
Ko FBRHHTRY, LR BT 30% AP AL BAT B R 5T IE A, BPRER RS S 3, +
B KL EIRI: SRR RIA 2] 30%LUG, WU E RS, BERDRL S R AI3E 0, Qmax {H
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Figure 2. Characteristics of the variation of Qmax values with soil clay content

2. Qmax {EREIRFER & BT LHHE

4. BETH

o FiRERE R . L EERRIY) S Qmax (H 2ILAAICK R IEM, ECHEEERE RIS THE
BRI =FH KR i 2 w5, Hea@ Qg LT G KRS RIS, Qmax HRD, =
Qmax [H & ARG BAEE 55 I 5 IR S5 RF, M0 4 0B i Rk & AR (i i 1S A
SERs MORRRLE BN 2%, R R RIAT] 4%, HIATE Qmax BN T 443, MRS N 2%, K
b g i AT IA R 5%, BIAT{# Qmax {H/N T 443.

FELHTHED @), FEMEERK. KRS BRI, Qmax (B AR A BE 198k b 2 519 00 i gk /)
W R 1% 76 B R/INTT DS, X SBR[ BRI 1 5 Qmax 1 RIS HI S IB AR 20 B P & (1R
2: —HHHT LR AR HRAL S NI — el T RS, AAmE b A id 2, H
T R R R AT AN S) . R, JuHREg . IR R A B BOREENLYE, TIPS
FEUMB B2 — 3 S AR R IR B, SR, A T RFFE AR FE 5 S IR IR &R, DR AE SE PRt 78 o
A2 BARR AR B A 22 R, R AR A B ST s 3 — 7 A RVl FE v, & XUk
R IR FTERINIAFLE, TRAAEERMEGTER, ARSI TR 6 SRR S 25T Qmax {H 1500
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ARG TER, PTBLASE AR —T7 5 Qmax EISCRN 322 55— J5 26 AF LR, T T EA 5 Qmax
MERRRAAEATENE. & 2 M@ S EARRNTIE, WK K B RE § BT T =F KR,

Table 2. Coupled analysis of vegetation cover and soil clay content

w2 EWER. LIRS ERENN

HEbr S Rk & & LA 75 Qmax {#
@® 3% 3% 443.8748
@ 2% 19% 226.7909
® 14% 2% 223.0191
@ 70% 70% 0.807086
® 69% 84% 0.430207
® 98% 69% 0.43716

a2, HE50 @0 6. @ ©. @ OBWFFAERKE R —AFEK 1%, Qmax [HFEK 50%
FEA G AH DULHEIRE A S AE T ER2HE Qmax (I IEK 50%E AHIFTIR T, © @4 & okt %
1K 1%, FE#E TR0 16%, MO @A & HRb: 3 R 1%, FRREE0OEINT 11%;: @ 624
FIFEAR 1%, PRGN T 14%, M@ ©HE HHEE S LRI 1%, FFHm 28% MR & &, ks
Mrg el i, EARAEA E5 A 3R & B 52 Qmax (B K/, (H S AR X L AR . M
TRBRIE 7 #,  HHERRL S B0 T Qmax (B SRS T s BUE T, B 36 B X6 Qmax {5
WA, S5HT NPT L5 R AR 16] 1% F— KI&IE T RWEQ 7 ff - [K 7%t T Qmax {H HI#E&1F H -
PABAN [ RV B ) 2 T IR AN R o SR, ANSEBR SCHE R, T8 B XUk AR Hp 4 o X s 498 o fr Rt ok 5
SRR R AL R PRI, LI R A o UM ZE A 3 o AR A SR A 6 R P R e, R R
DX 3Rt 7 5 AT T AR B B P 4%

5. i1ig

TP S R ) F R R 2 —, MR A BRI EER, — V) S ER F A
TR, S nIstt -8 RV fe T AT S TR B (U % o L 7 it AR R i R/ E P PR B R O KR
WFFT,  FB 0238 IS (1 A 5 SO AR of 0 38 XU PRI 0 R Y, A — 308 43 2% 3 i 3 v e AR R SR
RPERIR R, ME SR 2 R 55 5 kA 20 8 2O R AL[17] [18] [19] [20] FLELHL ALK
J& Wasson Fl Nanninga [2113& T PP LK @ 0 FEE S B I ARV B8 . —Fl g o i o PR A1%
ﬂﬁmﬁ%%ﬁm@:q:ﬂﬁ@}mf;*ﬁ%ﬁﬁ%ﬁ@@ﬂﬁ%ﬁﬂmm:wﬁ@—m{@ﬁo
WA S [ 2218 15 % Wasson f525), 7T 2 MBS R SR SR 2 M1 E R KR, JF
F& A%V D HURE 4 7 75 2R 40~50% ] 1] DUA 282 il U e AR S 7E £ %5 Bagnold #2824 sURI Al E
T Ik KT 6 B BV HE S5 H IR B s e RV v R HE T A, PRI AR B X O] SR AR B 56 R S RV R
JE RN, GRS R — (HEH = E R ERT 30%0, KRR 5 Rk 25 5 S IR AH O
M EE & T 30%0, W 2ELFAHIE[23] [24]. WIRIEH R4 T B2 R A TER, AU Rk A
TR —#4, BUA AT RE 58 A 1R A AR F R BS B s L 5 i oG &, RV a5 BE X T
SRR JEE P4 b A1 FH 52 At Uk DR 32 B S ], QA ST b R R & B A A S VR G R . T
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