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Spatiotemporal variation and driving factors of soil erosion in Panxi region
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Abstract: Based on the revised universal soil loss equation(RUSLE) model, the soil erosion modulus in the Panxi region
from 1990 to 2020 were calculated and classified. The spatiotemporal dynamic changes and influencing factors of soil
erosion in the region over the past three decades were analyzed using Sen’s slope, Mann-Kendall test, and geographic
detector model. The results revealed that over 60% of the soil erosion intensities in the Panxi region were classified as micro
or mild, with an overall erosion level classified as moderate. The southern region showed a wider distribution range and more
severe erosion compared to the north. The slope and significance test indicated strong stability in soil erosion across the
region, with 16.58% of the area showing no change and 77.54% experiencing no significant change in erosion. Only 1.51%
of area showed significant deterioration. The impact of various factors on the formation of soil erosion spatial layout varied
considerably. Slope had the highest explanatory power at 17.86%, while annual precipitation had the lowest at only 2.48%.
Among the factors driving its pattern change, land use type had the highest explanatory power at 8.64%. These findings

suggested that the overall trend of soil erosion in the Panxi region had been positive. While natural factors primarily
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determined its layout, human activities played a crucial role in driving changes in erosion patterns.

Keywords: soil erosion; spatiotemporal dynamics; driving factors; RUSLE model; geographic detector; Panxi region

AR R A R A R MUY ) AR S BB ()
— M AU SRR . AR A PR
TR A, 2 REANAIRA . IERHZE . 55
KGR S PR () R e A 124 ORI 2 A1 R B Hi
Bon, WE 2021 48 4 E K IR bl RS
110.58x10*km?, A FHIE KSR IR .

ST R o S PEAL . AR R AL
il S 5T, YA 2 AT T K ik R
(WEEP)P-01 - [ + 42 it (EUROSEM) -1 fif 2%
+ AR b TN (LISEM)VZE 4 FRASERY | o iE A= 1 3
FH A 3837 25 7 FE(USLE)!0-12) & 1F 38 FH - 380 2 )y
T (RUSLE)!3151 Je v [] + 88 37 2% 5 # (CSLE)!16-181
ERZAWGITHR . AL BIRR | a0 gl
PRI ER, 35 VG I, RUSLE g2 H iy —
AR LT & UOUE T RUSLE BERISCHEL T 4%
AL 1990—2018 4F 3Rl 25 A5k i) 40 #T
FE A5 1 B PRI DR 3 6] L 8 40 A 1 i 1
FETHRVT; BB S 2OE T RUSLE Xt 20 4R35 H
AR R A s AR T T AT, R4
ik 3% PN 2 T 3 8 P 0 B A T — s R 1) 1 i
ARAS; TRBURSERIIET RUSLE 52 A 1 E b i 4
B DU, R BRI R ok DA A
FEBUSN T, LR R 12 00 X 3 b e
AN 2 RRJBAER2L, RUSLE BRI
filh, S5A7S B IIMEBES, SER T ATIRIT i
i1 X 3942 ol 2 [) o A e K EHIA Bl 2828 A0 B R A 43
Br; HIFEEDNE RUSLE 5 Z 0O RIZE S, X =
BRI X 1990—2015 4F - 3ELRFER2 I R 2 B T 5
T, RELESR AR X2 X SR sk
(BTSSR B4 T THAERL.

AR R R Bl 3 X A AR i £ A iR B
AT BRI, B RUSLE BER)H A & FYE
RO A PR SE O, H S R B I  3EAR k2 [ 47 )
TE RS R Y R AP B 25 5 [AF, DAk
BORMAEE T AR . EATEANEEINSA,
73 S M SHORGE RS &, S8 R IR B ZEAN
[ ES I R (G = e a3 O L e L VA e
RIZEV B ST T, DA 45 R R0 - 4 {2 bl as ()

MRITE R sZ e A s B2, (HBIAH
KE L IE . REESIREE L, SEge ARt +
AR IS SR B AR R AT s PR AR e B
TR LS G 5 R R R T R R R 40 HT

P X AESE R AR BE RN A B 3
AL EIBRAE R, AT b3 S b A B s
FNAEHIX 22— SR, K%K 32 0h T R i
D, HEA BRI E I ES A X AR+
AR DR 2 [ 0 A AU R IF 40T, AR XHZ B X 1398
iz AR T TR R . R RSN R 2 5y
Mro 2, A#F5EH, F GIS 5 RUSLE BiRUAHZE
A, X 1990—2020 AFEEEPY Hh X AAEy BRI
PO S 0%, bz X R mhahsAE
FURIETERYT ;s DAHLPRERIN A0 TH, S
XiF UK Bl 2 b X = 3E AR 1ok 23 ) A3 ey T A A LB e
Ve, FRE IR 454 IR ACPR Sl A A %52
M) 32 1 X 4= 342 il A sy A8 Ak 1) R 2 S FU AT 5 e
Jo, FEXTEEG b IX R R A R S
DA B g X a4 2 IR A P4

1 WX

94 Ho X M Ak U 1] VY mEOEB (100°04'E ~
103°53'E, 26°02'N ~ 29°19'N), [HiFH£46.79x10% km?.,
VR E291 ~ 5 346 m, HUE B A S P b ) 4 g
RHOEA, IWIRRR, WERE, HaR L
AR LA, WA/ N R AT b
F IR ZE KRR, AR R16 ~ 17 °C,
PR EE600 ~ 1 400 mm, MKAEEETIMEE S,
HEZAWHWEK, WMEK, 551k 5 R0;
BN AREEER, AU, MG s
KR, WREZ, PPEEE R, REOVEZHX 3
BNET Iz — ZRAA GBI SR
Wi, 2t DX X 43Rl I A FH LR RAI o

2 BIR_EFE
2.1 BUREKIR

SR b, [X K B 0 981 < 4 i 1980—2020 4 1%
A% H K AR 1 R A e O S



551 14

WRERAE BRI AR N s R A e IR R R 85

30 m J3 HER Y T H A SR & DEM Bdli ok A %%
T 5 3 55 Bl 22 B PE 0 (https://www.resde.cn/
Default.aspx); T3 ZMEREF(K), 2HEF30 m,
P R B R L O S N S b it &
SER A — A BEHE BN 35T GEE -5 %) Landsat &
GG IS B ) A4
22 WMRFGE

58K RUSLE AR 58 &40y T3 il
B, SRESCEECIN T, T HBEOKETT
S R ERL, A 98 AN ul S AR R
P HF, 42 F ANUSPLINA.37 S8 BiffifE ; SR
EPIC Jy F2PU5SE Y 438 K (135, 45 6 kBRI 4525
P MBI TIEIE, &I LA GIS iifH 5 iS55
P ARG RE A TR R 5 SRR 52 0S5 ORI Xk
SELTHR I B T AR T SRR R 5 RIS
SERAFSHR I BRI A S B R T 2R
SCHR[29-32], X 4% - M PR B AR /K - Pt [R5 ik
T3 PRI GER 1),

F1 BERBWXELMF AL SR EEK T REERF
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conservation factors in Panxi region
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Figl Soil erosion intensity in Panxi region from 1990 to 2020
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Fig.2 Slope and significance test results of soil erosion modulus in Panxi area from 1990 to 2020
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