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Abstract
Our country is one of the countries with the largest soil erosion area in the world, so the scholars

XESH: FiEs%, #mH, S#ikR. T RWEQ W EERED AR ER 5 5 e vl o R TT]. K EARRR, 2022,
10(4): 47-54. DOI: 10.12677/0jswc.2022.104008


http://www.hanspub.org/journal/ojswc
https://doi.org/10.12677/ojswc.2022.104008
https://doi.org/10.12677/ojswc.2022.104008
http://www.hanspub.org

in our country have done a lot of research on soil erosion. Based on the modified wind erosion
model (RWEQ), the relationship between soil silt content, soil calcium carbonate content and soil
erodibility factors was studied in this paper. In this paper, a data set composed of 2330 sets of data
is established by the method of assignment, and its characteristic map is drawn, and the correla-
tion analysis of the data is made. The results showed that: 1) the content of soil silty sand was posi-
tively correlated with soil erodibility factors, indicating that the higher the content of soil silty
sand, the worse the soil anti-erodibility. 2) the higher the content of soil silty sand, the faster the
growth rate of soil erodibility factors, indicating that the higher the content of soil silty sand, the
faster the decline of soil anti-erodibility. 3) the content of soil calcium carbonate was inversely
proportional to soil erodibility factors, indicating that the higher the content of soil calcium car-
bonate, the stronger the soil anti-erodibility. Based on the above conclusions, this paper gives the
corresponding enlightenment in the future wind erosion prediction.
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1. 51§

AR R 4 I A [F ZH R B AE S P ANE AR R R R TR 4 B RS AR I R
TR X A AR 1) E SRR I RAMZ K . R L M RESE BRI R, 3852 NSRBI 1]
TET 5 HAEYE S AR, 2R AR KT LB Uae g oL, 33 AL RE T il Hi7IE
HER, XA IR I SO A RR AR, ETRR AR, I3 R AE R R kb AR OK A

TR 2 1 S - 432 i ™ I [ K e — (2], Rl e A &, o R X E A E ARG 7
JEANAEIL I AN R X DL S b o P A dok i b TR R — 2 Y b S22 P R e e, XU
it - SR 7y R BRI S Bt AR T ) R R, X RBOI AR I BB KR, AR I B IE R
g, IR TRBAAID AR, KRR SN I R AR AR (3], RiksE 7 EASMEZ XK
BB ORVE, TR RV 1 VA BRAFE 5t BN & G BUR AR S TE AR R [4] 0 BFE ST DR RV X AT
W FE IR A RV Y, 5 7 T e R ) -3 XU . 20 128 60 24X, Woodruff 5556 138 KUl AT
TRERF IS H T 5 — A A R AT F2(WEQ) [5] [6] [7] [8]. WEQ J& #E L 7E KUk /7 4L
B R R 7 2 (8] R 9 SR 0T 0 R SR Ak 1 R 286 5 R, X RE B T 2H XU i PR Bk DR
TR R R RS R T H R AR ED TR Y, EHVEEA R . 75 20 24K, Fryrear [9]
[10] [117Z: 8 T 18 IE Xt 5 F (Revised Wind Erosion Equation, RWEQ). RWEQ R A 4524 2 [ T < M 411
R, g EROLR R LI e R 3R st i R F R AR S R R, AHEL T WEQ #554Y, H
KRFETF T AL 3 I Y, 8 A A XA R B Lt 38 XU 47K s [0 7 50 £ 5 348 1 s s XUk 000+ 2%
HEA CAEAR 2 [ XA X AR BIIRUE . BT AR, 2 B TR 52 M A 2 —[12] [13] [14].
ASCAENT R XA RWEQ AU S 3Eat -, 12 RWEQ B LI ik (it ARK, 44
2330 ZH-BIEHE, ERX SRR DS S A IR AT O B g T ot R g s e R, AT R D
AR A R S TR TR T 2 RIOC R, AIORD e B RS T i R A A R 00 R
AR o
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2. BARTE
2.1. BRI AT

AR U TR ) WA VL AT 9 T ek b e 5 I T B PR R 1 2 TR R S R DA 438 FR B RATS 1) 5 1
Bt AT o IR T S . ARk RWEQ R IE F 1 - 33 Vi [l B -3 b ks & 808 5.5%~93.6%. 1%
DS TN 0.5%~69.5% HIEFRIS EN 5.0%~39.3%. HIEEAHLUE SN 0.18%~4.79%. -1 B ER S
TN 0%~252% [15], FERHEAR AN S EfEN 3%, BIRT S EEN 07 5% 10%. 15%. 20%-
25%. i EXCEL2019 AR — > TR 5 28 6%~94% LHEMID & 80 1%~70%. TIBFRL S
BN 5%~39%H =& S =N 100% T vl e BB & BE e, $t 2330 M4, it EXCEL2019
AR R TR R LR R IR R RS B A E T T b
EXCEL2019 B 33 ny i v R 7 15 A 50N
G3=(29.09+0.31¥B3+0.17%C3+0.33%(B3/D3)-2.59*E3-0.95+F3) /100, M+l B3 Hy ik &,
C3 N :sekmib& &, D3 ALIRFR S &, E3 A AN S &, F3 AR & &, G3 At
AL R

F EXCEL2019 34 Gu it =38 v] il 14 D5 72 AN [Rl B B 5 7 = %A 11 e KBRS /IME DA R %A 33w
Ttk DR P BRI LA H . BEFH Origin2022 B “22 7 T HEA ) “ gk E” Ll 3 n oot 8+ 5 8 b
TERMKRE, Hi by LIEaT R, A A Oy LR SR, BN F LR R A R
s n] o DR - B R b S B AR ) AR SR, AT g ] oM R R b R D ) AR A RRALE
12 SPSS 27.0 At “r#fr” LA Pearson AH G FR &6 338 AT b it A1 556 b5 B A A AH SR 1 20 A
Sy AT H R T o R S R D B B A DG PR R

2.2. RWEQ 1&#!

AR SR S TE AR R SR AT 50 T ek b 5 I T B PR R 1 2 TR SC 2R  DA S 438 FR B RATS 5 0ot
R R R, DR AR SC RO R BE T AR A b Fryrear 55 A ST (19 3 T PR R T T R
THHERAX[16141T:

EF =(29.09+0.31Sa +0.17Si +0.33Sa/Cl - 2.590M - 0.95CaCO; ) /100 1)

. Sa AR E 8 (5.50%~93.60%); Si ALIER S A 58(0.50%~69.50%); Cl ALIEF k5 &
(5.00%~39.30%): OM NEIEA BT E #(0.32%~4.74%); CaCO; N ITHHRIRE, & #(0.00%~25.20%) -

3. ZiRGTHR

RAEZ 1, M LIEAVREEN 3%, LIERRE T8N 0 i, BIREHIra A S =R A5m L
SRk PN T 0.6, HIERT MR T BR/IMELN 0.3258, B3R bR B ORAEA 0.5683, FHA 1310
ARG BRI E R FEA T 0.4 2 0.5 BN, (R 56.2%; M IEAENUR S ERN 3% LIE
WRIRAES & BN 5%, e b i kiR & B AL & 10 3 i vk R P29/ T 0.6, 3] bk IR 7 ¢
/IME Y 0.2783, s AT ik R e RAE N 0.5208, Horh 1591 ASRIARZH A 1 3l ik KT 0.3 22 0.4
WA, 5B 68.3%;: U TIEANR S E A 3%, TIEMIRE &8N 10%, g b pra ki o 8%
B A LI n] e R 725/ T 0.5, 3T il R 1 i /ME R 0.2308, 88l iR PR d KRB N 0.4733,
Horb 1374 NRARA A R R AT 0.3 2 0.4 B, 58501 59.0%; JHHPLR S EN 3%,
T RIS B N 15%0, B4 b BT AR A A T ik R YN T 0.5, R3] o R
TH/MEN 0.1833, HIER Pl R TR OKAB N 0.4258, Hidt 1563 ANKARE A IR itk H AT 0.2
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2 0.3 BAE, HAE 67.1%; M EIEAVUR S RN 3%, TR S BN 20%K0), HR LT A KT
B R A ) R ek R 2N 0.4, 3T il N B MELR 0.1358, Rl il R iR KB A
0.3783, L 1432 AMRIARH A TIEAT R 7 02 2 0.3 MR, S 61.5%; M THIANURS
B 3% LIRS &8N 25%0), RS T RAA G R AW LI R TN T 0.4,
S AT P PN B/ IME D 0.0883, BT PR - f R AE A 0.3308, HeHt 1519 ASRIARZH A 1) 45 Ay e A
TAT 0.1 £ 0.2 WA, HEE 652%. % 1 EWHAABLH 3G MRS EATER, IR & Eil
f, R EERT o R R, B RN S AR

Table 1. Table of distribution of EF values with different CaCOj; values
Fz 1. A[F CaCO; {ERT EF BEN S HIERE

EFE(0.0,0.1) EFE(0.1,0.2) EFE(0.2,03) EFE(03,04) EFE(04,0.5) EFE(0.5,0.6)
CaCO; EF  EF
Go) max min g 0ty G AH g A BT g il

(%) (%) (%) (%) (%) (%)
0 0.5683 0.3258 868 373 1310 562 152 65
5 0.5208 0.2783 105 45 1591 683 619 266 15 0.6
10 0.4733 0.2308 777 333 1374 59 179 17
15 0.4258 0.1833 65 28 1563 671 681 292 21 09
20 03783 0.1358 687 295 1432 615 211 9

25 0.3308 0.0883 34 1.5 1519 652 749  32.1 28 1.2

: 41 ) CaCOs+ EF. EFmax A1 EFmin 735 T3PS & 5. Ial PR 3 3 m] itk A 7 (0 5 KA
R P PR T A R ML

3.1 LB EESTRAMMERETFXHR

ST e b A R I N P P RRE O RN, E RS BEE E, BT E RN 94%IK0T
R —HBHE TVEAT LI & 85 IR MR 7 O R IR 7L, BRI AR E 72 40 3 % 0 R 2 A
6%~93% WAL AT 43 M, 12 Origin 2022 B B S N L& &, R E N R n] ik
AP 1 s 2R P, B n) 88 sk T2k I g, ] LLBH B3 H H ek b5 5 R T otk [] 7 B A SR 45
(& 1 A S E) . HE T PTRORE N, kb B, g R O,
YR b B e i, IR PR R I AR R . XA RAER | PR, CUERERES N 0 B,
F A R PR 0.5~0.6 G P AOME R S EEU 6.5%; SERERES N 5%, AR TLE 0.5~0.6
VU BB A AR R B 0.6% s 24TRIRES A 10%, 398 Al p MR- 1-7F 0.4~0.5 T 9 IO I o5 B 8000 7.7%:
YERIRES N 15%00), LR 7E 0.4~0.5 Y N IE R 5 S E0T) 0.9%: HERERES N 20%0), 115
AP BR F7E 0.3~0.4 YO [ P9 MBS B0 9% MBRIRES N 25%K, I ik R F-7E 0.3~0.4 JE A
A 5 R 1.2%.
3.2. A EF SR SENEX ST

i SPSS 27.0 434t T. E. A ] Pearson A3 Z ot 35 vl ol vk R 7 S5 00 & EEAE AR S b, $2 ik A8
RO TIERRLE R O TN R EE R, RSN TSR, R RERES S RN 0% 5% 10%- 15%.
20%- 25%HT IR T AR, BB ME P <0.05, T LIERER T 5 A R BEA g E .
RAEZ 2, MBS ARFERIRES & & T L3t R 7 1) Pearson A< R AN 0.97, 7] WM& EE
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Figure 1. Characteristics of soil erodibility factors with silt content
25 el A E R 4
B 1. DRA i E TR A S BT AT
Table 2. Correlation coefficient matrix between soil silty sand (Si) content and soil erodibility factor (EF)
= 2. HIEBEL(SHE EM IR R I E F(BF) B Y 4E X R EERE
Si EF(1) EF(2) EF(3) EF(4) EF(5) EF(6)
Si 1.000
EF(1) 0.970 1.000
EF(2) 0.970 1.000 1.000
EF(3) 0.970 1.000 1.000 1.000
EF(4) 0.970 1.000 1.000 1.000 1.000
EF(5) 0.970 1.000 1.000 1.000 1.000 1.000
EF(6) 0.970 1.000 1.000 1.000 1.000 1.000 1.000

VE: %2 Jf# EF(1). EF(2). EF(3). EF(4). EF(5). EF(6)7> Al AR ERES &8N 0. 5% 10%- 15%. 20%. 25%
iz N RS Rt =
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Figure 2. Characteristic map of soil erodibility factors with soil silty sand content under different calcium carbonate content

2. TEMEERSS & B A T R M E FRE IR & 8L WIFEE

3.4. DR MR TS TIRHRERIS S BREX SO0

H SPSS 27.0 %443 4 LB 1 1) Pearson AH G R HOM 338 n] i 1t PR 7 15 L S B4 & AR XUAR BEAR G
PEIIHT o WO AR RN 3, RZEE P <0.05, RYIIRA bk N7 5 IR RS & B A SCTE A 4t
TR e RYEFR 3, LA Ve R 5 SRR IR S 5 1Y Pearson AH2K R ECN-1.000, ] WL - 3R ph
75 RIS & B R e e AR
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Table 3. Correlation coefficient matrix between soil calcium carbonate (CaCOj3) content and soil erodibility factor (EF)

= 3. HIRERERES(CaCO5) & BRI IR AT 414 (& 7 (EF) [B] A9 8 X R BB RE

TR CaCO; EF
CaCO; 1.000
EF -1.000" 1.000
VE: *#%0.01 ACFCRMNARDE; *0.05 KON AR K .

4. Z5R

1) T b S i G AT R R R AR ARG, B ICR WA S AR I, o o R 3
BnhAE IR, LA SR, TEA TR R R [ LR R I, FT LA A g

2) Hofb e fE— B0, LIRS A BT T i e DR T AR, U R R A B AL TR
FAOB I, R A A P R . %A TE AT K AR RIS A FE R AT LSS R R EIERATD
S A ) > - oD £ 4 B SRR TS L B L R A 7 DA e L8 R

3) EIEBRIRES A 5 LA bk R TR A RS, B D BRSSO, R 3T i R
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R e
5. +1ig

1) TR PRI E A S IR SR, AR AR, KR, VRAMR . B R
AR, VB AT TR R T e ZEBRSEAENE R, K IR A AL 2 — (A Sy, R
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