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factors on the Tibetan Plateau based on the improved RWEQ
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Abstract: Freeze-thaw wind erosion refers to the process in which temperature fluctuations cause changes in the surface
structure, significantly impacting on the formation of surface landform and soil properties. However, due to the particularity and

complexity of the Tibetan Plateau, the study of freeze-thaw wind erosion has not received widespread attention. Due to the
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relative scarcity of quantitative studies on the freeze-thaw wind erosion on the Tibetan Plateau, this study utilizes a Revised
Wind Erosion Equation (RWEQ) that incorporates a freezing N-factor to analyze the distribution characteristics of freeze-thaw
wind erosion on the Tibetan Plateau in 2022. The study also categorizes the intensity of freeze-thaw wind erosion across the
Tibetan Plateau. The results indicate: (1) The freeze-thaw wind erosion modulus on the Qinghai- Tibet Plateau ranges from
8.90x10° to 4.95x10° (tkm*>a'), with a total erosion amount of 2.87x10" t and a total affected area of 2.41x10 km?’
(2) Moderate or greater freeze-thaw wind erosion accounts for 84.26% of the total affected area, indicating that light and mild
erosion are predominant. (3) The significance tests of the five factors were all significant, and the influence of the freezing-
thawing wind erosion modulus on the Qinghai-Tibet Plateau was ranked as meteorological factors > soil crust factors > soil
erodibility factors > surface roughness factors>vegetation coverage factors. This study not only provides foundational data and
practical references for environmental protection and sustainable development in the Qinghai-Tibet Plateau, but also offers a
diverse range of methods and experiences for studying freeze-thaw wind erosion in other regions with similar climatic and

geographical characteristics through the application of the model.
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Fig.3 Wind erosion factor diagram of the study area

Bl T LR ARG ST o 2 xR ik B Ay UK
S N N e A SIS 8 g A D L) e
P AL S T AR 5 T 9 R BRI £ R R N,
SERIPUR IR BE T W S5 o AW DX, el il ik Y
I AREBLINIE 3 7R : SR ARG VD T 3 A i IX
S, by TR R A AN A LB R =, R A R R
b i, X LM T Y ] Pk TR AR SRR A T
TESEIR A Z 3 J] BB LA B 3085 7K PR B G0 4 DX, 8wl ot
PEN T2, R WK Le 7 (9 LT A 52 42 i
Bl — iy s ] plob PR s AR A K
(3) HIELE L H T (SCF)TER . LIRSS
A=Wy R A P AR 2R, X — DX e 2 AUk Y
DRI B B i) SRR o - HE Al Bl 1] | 4 i 1 BT,
45 B2 N1 BB, TR 3 A T AR oty (1 R 370 7
5o MNIEL 3 I A DR, IR 45 K N1 10 23 A e 3

55 HET Dl AR B, R SR A S R R A S X
- K T A X R . R I X VD R 2
{H 3225 e PR 55 i, 3 AT BB PR R U s 32 2 (1 4
ANFURLAZE YRR TR R T U2 4540 o SR, X by 2
PR 25 B 58 R e 55, 25 By 4, IR e — 2 R - nT
A BENS A R 4 HE Rk

(4) M FHEE T (K7 T3 45 B3R M 7%
s R BN . AR AT, TR I R T
1485 K 22 S TN M T A A, 5 B0 AR FE 19 504 v R
1E0.041 ~ 1 483h, Bl Bty hn il A eg my oy B L ik &
MR KA ARG AR DX B, 3 2 I3 1 ik A, 5 Ll bk ST, R
FIT R A A A o 7E T e i PG b R LA B Sk R 4
Hb, M FERURE B 1 (K7 ) B4 1R, 33 48 X sk ik I
TV A 32 A b, BniEl 3 s .

(5) il 1 78 26 B DR (C ) &5 R S e T /e 4 e R 4%



- 92 - rf [ M TR FE 5 B IR 2E R

%44

P, Rk 2 3l A7 XUl R e A AR B AR o A
TR — AR G A F T, 0 8 AUt % 0 1 4 K
AN R AN T E S EE (OO RN T 1~
0.012, MNIE 3 AT LI EE 2, A8 8 78 5 5 DA S 30 0 DA PG
e AR A R X — N5 R R TE
AR R, X 5 i IR AR o3 A 1% DUAH OCHK, IR E
L 7 o AR B, 32 0 Y XUl e gl
3.2 s R A PR

WF . EF, SCF . K'. CEEN T35 r g% 1€z
AR A AE ArcGIS B4 AT A% i 55, 15 21 55 580 =
Jir i R o T CTRT 4) R0 6 g DT 340 XU e v 1Y
WIS A gt (E 5) .

)

— (AL

R/ (kg m ™)
i 495647 0 300 600km
B 8.908 85¢ 72 —_—

B4 RRXFRXMESE

Fig. 4 Freeze-thaw wind erosion modulus map of the study area
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Table 2 Classification of freeze-thaw wind erosion intensity on

the study area
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Table 3 Comparison of experimental values from the '*’Cs
nuclide tracer and the model simulation values
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Table 4 Correlations between variables
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Table 5 Significance and collinearity of variables

IR n 95% EAF X 1] i s sy
fep A pe
TR FRR 2% VIF
SL-WF 0027 0001 —0029 —0.025 0981 1019
SL-EF 0013 0001 0011 -0.015 0309 3233
SL-SCF 0020 0001 0018 002 0309 3231
SL-K* 0007 0001 0005 0009 0987 1014

SL-C 0.007 0.001 0.005 0.009 0.989 1.011
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Table 6 Regression coefficients

i RAREAL R AL it 5

PR — t M
B PR B

W 3.246 0.029 113.648 0.000
WF —0.012 0.000 —0.028 —28.883 0.001
EF —-0.762 0.043 -0.017 —17.528 0.001
SCF 0.499 0.020 0.024 24.415 0.001
K’ 0.152 0.018 0.008 8.527 0.001

C 0.094 0.018 0.005 5.120 0.001
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