% 33 B 2 W pI s S SR Vol.33, No.2
2026 4 4 A Research of Soil and Water Conservation Apr., 2026

DOI:10.13869/j.cnki.rswc.2026.02.012 CSTR:32311.14.rswc.2026.02.012
R, HAEM, AR, A R AT RE T N BV T RIS X AR S T R U [T K - BREFBIFSY L 2026,33(2):1-12, 23,
Cheng Xin, Xiao Zuolin, Dai Lin, et al. Soil erosion analysis and prediction in Panxi Dry Valley under orientation of regional principal functional

zoning[ J]. Research of Soil and Water Conservation, 2026, 33(2):1-12,23.

Wb A T RE S B 52 00 AR 4 IX
B b 53 B Be Tt
RoE, BAEH, RO, BRI, B

CH DR 27 b B 55 e il 2 e b B 5, A8 e M T 5 o DT o A s 52 80 %8, UK 401331)

 E:[BM] 5080 T P X A R ik S H i 2 AR RRAE O 76 DX 32 1R T R BOR AHE 28 N I JR R Sk + b R ]
B, SR RN AE AR 7 A S (LA B PE B S 9 e s AE B P S XL B RS — . [HE] DB TR &
X A ], 5T 2010—2023 4F 4 i F) A2 4k, # #E MCCA-CSLE-LMDIHE& B8, Fi T 2035 4F H 4R & B 5K § 10
PR S TR LM RS LR A . [Z58R] (1) 2010—2023 4F Ak Bk 1 A 8% i 5 Lo o 95 % , L3 R DL A=
BE R M T, % M A A I R AR 2 1k 5 (2) 2023—2035 4F [ AR 1S 5 T A A MBS in 255.04 km?, B b s
/4249 km?, T B B T 2R LA 80.57 km?, B Hu 3G fin 72.82 km?; (3) 4+ 382 ph AR RO AR T I BRI 52 R L
[ AR 568 0.829 t/Chm? « &), Sl B 2 P AT FR £ 158.86 km?, =) 5 J& 2 1ol IX 38980 2> 329.89 km?; (4) LMDI 43 5 51 i 7
B S T B, E, T =251 5 594 il i L4351 Jg 29 343.05,27 342.16,29 612.16 km?, B E M0 T A S . [458] 29
T A X AR S R R R B AR LU O T H A BT O R DL E R X D AR L R R R
15 S T BB AT AR5 AR Dok A 150 B IO 9 s A LR B A S S R R AR B A X

K 2 SRl BT A A BRI ; MCCAREIAY; CSLEBA

FESES:S157 XHEkFRIZAD A X EHS :1005-3409(2026)02-0001-12

Soil erosion analysis and prediction in Panxi Dry Valley under
orientation of regional principal functional zoning

Cheng Xin, Xiao Zuolin, Dai Lin, Hu Xinyi, Tan Yaozhan
(Chongqing Key Laboratory of GIS Application Research, School of
Geography and Tourism, Chongging Normal University, Chongqing 401331, China)

Abstract: [Objective] This study examines soil erosion and its spatiotemporal evolution in the Panxi Dry Valley
and simulates future land use under the framework of regional principal functional zoning policies, providing
forward-looking theoretical support for the construction of the “Second Granary of Tianfu” and promoting
coordinated ecological protection and regional development. [ Methods] Using the Panxi Dry Valley as a case
study, a coupled MCCA-CSLE-LMDI model was constructed based on land use changes from 2010 to 2023 to
predict the land use patterns and soil erosion evolution for 2035 under natural development and policy-oriented
scenarios. [Results] (1) The results indicated that from 2010 to 2023, forest, cropland and grassland collectively
accounted for over 95% of land use, with a predominance of ecological and agricultural functions, while
construction land and water bodies continued to expand. (2) Between 2023 and 2035, under the natural

development scenario, construction land was projected to increase by 255.04 km? and cropland to decrease by
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42.49 km?, whereas under the policy-oriented scenario, construction land expanded by only 80.57 km? and
cropland increased by 72.82 km? (3) The overall soil erosion modulus decreased, with the policy-oriented
scenario exhibiting a 0.829 t/(hm? + a) lower soil erosion modulus than the natural scenario, an increase of 158.86
km? in micro-erosion areas, and a reduction of 329.89 km? in severely eroded zones. (4) According to the LMDI
decomposition, the suppressed areas of the B, E and T factors under the policy-oriented scenario reached 29 343.05,
27 342.16 and 29 612.16 km?, respectively, which were significantly better than those under the natural scenario.
[ Conclusion | In the Panxi Dry Valley, soil erosion under the policy-oriented scenario is predominantly slight with
an increasing proportion of affected area, while severe and higher erosion zones are markedly reduced. Compared
with the natural development scenario, it more effectively mitigates erosion intensity, indicating that policy
regulation plays a vital role in safeguarding farmland security and advancing the construction of the “Second

Granary of Tianfu”.

Keywords: multi-scenario simulation; Panxi Dry Valley; soil erosion prediction; MCCA model; CSLE model
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Fig. 1 Location of study area
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K I 334.38 0.91 375.77 1.02 420.09 1.15 482.29 1.32
B 234.85 0.64 298.09 0.81 320.99 0.88 328.37 0.90
AR A H 59.51 0.16 62.53 0.17 54.54 0.15 54.16 0.15

= b R B R I 2 BT R, BT 2010—
2023 4 i 5% X 45 - b R 28 Y 2 ) Y A 5% Ak G
F oo BRHLAE I TE] v 2D 117.42 km2CFG 1 1 244.08
km?, ¥ A 1 126.66 km?) , 2 8“5 th K T A7
Weds A S, b B s A T AR G EEak 63,3000,
YRR A 8 B B B ) A A Ml OO0 R AR D 1 %
fLRZE W E R EHZ— W, P £
N VB A Ry AR, B i T A A A R X J) B
K FR LI T BB B M AR B ORI R T R BEE IR AT
1 25 ) R AR AT G o b ¥ sk 2 29.82 km® (e

1477.58 km?, %5 A 1 447.76 km?) , %5 Hy 3 50 ) B 4,
i — 25 R WM b 55 B b 1 20 285 8 48 0T DX Il - i A% Jmy B
HEERW, H g > 86.21 km2(F% i 1 008.06
km?, % A 921.85 km®) , % 114 J7 [n) 32 B Jg b, 156 B 356
3 b DX S8l R A 8 BN T AT A Sk b
K 3l T AR ARSI 14490 km?, Hidb 192,31 km? 1 #f H
BN FRWZ A 5Y X KR TR DX A 3 i Hh
PG TS S AR B, I Y R R
AR 137.25 km?, 322 /5 T 4% 1 7 43.50 km?,
B E AR b b T o, B DX R AR T A R 3 Al 3 it
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Fig. 2 Sankey diagram of land use transition in
study area (2010—2023)
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3 T ™ 5K R R Tl 58 it A 5 6 b A G 3K 3 1 FE A
SR AHHZ R USRS T EE A M R B
ZAE AU 80.57 km?(24.54% ), B 4x A Tk
FF R 1 FE N, 2 BT B R 45 ek 1 b A gkl
FNAT R BRI E D HEsh R SR L R R

FE R b AR Ak T T, B R 1) S T b i AR
i 72.82 km?*(1.00%) , 32 B 43 A 4 A< H AR 47 X I 36
EHEAE DI, T SR RN S B bl T AR 2D 42,49
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Fig. 3 Land use simulation results under different scenarios
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Table 5 Land use simulation results under different scenarios (2023—2035)

20354 2023—2035 4F i A 1L
T HR 2023 4 - e
7 ARk R R 1) 175 AR e R [ 175
WA/ km?  Hfil/ 00 WA /km® B/ 060 WR/km® /060 AR /km® ARARR/ D mR/km? AR ER/
Bt 7280.71  20.02 723822  19.74 735353  20.05 —249  —0.58 72.82 1.00
S0 21312.85  58.10  21288.04  58.06  21336.81  58.19 —2481  —0.12 23.96 0.11
H 7208.63  19.72 705222 19.23 710420  19.37  —156.41  —217  —104.43 —1.45
KR 482.29 1.14 453.08  1.24 413.67 1.13 —2921  —6.06 —68.62  —14.23
HB 328.37  0.87 583.41 1.59 408.94 112 255.04 77.67 80.57 24.54
A A H 5416 0.15 52.01  0.14 4983 0.14 —215 =397 —4.33 —7.99

23 TEEMRETASN

2.3.1 2010—2023 4 X3 134k > Hr T CSLE B
TR DL 285 L AR A3 B 5T X 2010 4F L 2015 4F | 2020 4F HI
2023 4F + B2 i i 2 ) o3 A7 T CIRT 4) ] 45 5 B 45

YOG T (R 6) o 4B 5 A9 34 + B4R Pl H oy
Mk 25.57,20.62,19.12,18.21 t/(hm? « ), 24T
[ b B, 3 B DX SRS AR - S AR R B B P G R . A
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5 S SE AR OR TR U (Rl R 2 0 3 28 R
BUSy 51 31 539.83 km?(86.02%) , 31 540.09 km?

(86.02%),31 582.42 km*(86.13% ) 1 31 504.75 km?

(85.9206) , 15 L HEA TR E A T M. BRI

TRAE BT A BT B TF, 2020 4E 35 5% K {H 2 616.59 km?
(7.14%) , B J5 W 45 0] 75 & 2023 4F (19 2 352.73 km?

(6.41%), B Se 1 J5 B B9 9% ShRRAE . BE 4= ik )
M 2010 4E (1 728.63 km2(1.99 %) % A4 K & 2023 4F
B 1 583.31 km?(4.32%) , 2B S J5 T+ i i %

fen iR B A ot DX B 456 i B0 AN 5 Z R R 20 AR D T

SRR LR YL 4, 43 0 H 2010 4F 19 2 031.66 km?(5.54 %)
WD E 2023 4E 19 1 226.21 km?(3.34 %) , 7% B IX s H%
Ui {52 ol IR 2 A5 B A RGE I ™ R XU AR T
i o B AR Tt DX BT FRAE A S K 4 R AE 8 R K
SV e o R AR T AR S W i T e A S Y B R R v
o T R 998 o s A, 3 WY ) S DX S8 U A g R
ol 1 ) B A% TR I — 1 = AR Ak KU, 75 iR 4 X
I HILFN PR b it 5 19 7K A PR R i o
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Fig. 4 Distribution of soil erosion intensity levels in study area (2010—2023)
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Table 6 Area and proportion of different soil erosion intensity levels in study area (2010—2023)
20104F 20154F 2020 4 2023 4F
fR il 2 2 .
T A /km? et/ 4 1# 1 /km? et/ % I F/km’ et/ %% I 1 /km? Hefl/ %
TRRE 432 ke 31539.83 86.02 31540.09 86.02 31582.42 86.13 31504.75 85.92
2R 2366.87 6.46 2579.63 7.04 2616.59 7.14 2352.73 6.42
R 4R 728.63 1.99 674.44 1.84 1007.47 2.75 1583.31 4.32
5 AR 618.94 1.69 674.97 1.84 906.76 2.47 1033.64 2.82
e i Z1 2 ok 1002.07 2.73 1056.12 2.88 487.12 1.33 162.29 0.44
Ji 245 410.65 1.12 141.76 0.39 66.64 0.18 30.28 0.08
2392 RREABZTEEIZMErE T S A ) A 20234 B 2035E A C 2035 B3
M NEE TT/\/%L‘LP Bﬂ;.r_i 77 B B et i,
2035 A2 PU A+ BT 43 X B9 AR Uik 20, X MCCA
19 B 9 2035 4F A 74 5t T+ b A 45 58 3
Tl 4 50 H S 5T DA 4R R A O
SR B 25 R T (B) K PR R TR R i P
T CE)FIOK - R R BEAE 0 N 5 (T o B 5E 2023 4F
E’J%Eﬂ?ﬂjﬁkﬂﬂa’fﬂjﬂ’ﬁﬂy 2035 4E Ry FE R A 1, H
il 7 4 R AR o il gt CSLE #8 A5, 3848 T N R Il =5 O
|_;| ] &»A O wmaz [ =

2035 4F 1 Ff 1 57 T B b 4Rl iR B2 O3 1R (I 5D K
B AGITER (KD,

20234755 20354F [ 4R K A S RIBUR [l 1 57 T
1 AR B 51 18.21,17.91,17.081 t/(hm? - &),
BB AL T W R B, 2R WY B A BT X 4R
HA —E MmO

Bs5 EBEETHRRIEEMEBEEERSH
Fig.5 Distribution of soil erosion intensity levels under
different scenarios in study area

A SE G AR i U AR, R ST U R
i 1T AL 43 5 k31 504.75 km?(85.92%) , 31 385.69
km?*(85.60% )1 31 663.61 km*(86.35%) . 5 2023 4F
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Table 7 Area and proportion of different soil erosion intensity levels under different scenarios in study area

— 20354 2023—2035 4F i BUL Ak
k5% AR KRR = B 160 1 5 AR KRNG5 L i 1
WA km?® W/ 0w km® W/ 0 B /km® o B/ 0 B /km® o RER/ Y WBkm® EARR/ %

T 5y 31504.75 8592 31385.69  85.60  31663.61  86.35  —119.06 —0.38 158.86 0.50

eI 2352.73 6.42 2628.41 7.17 2882.06 7.86 275.68 11.72 529.33 22.50

R £ 1583.31 4.32 1749.78 4.77 1225.01 3.34 716.14 69.28 191.37 18.51

o A1 152 1033.64 2.82 695.44 1.90 711.39 194 —887.87  —56.08  —871.92  —55.07
ek 20 4 ot 162.29 0.44 191.98 0.52 181.84 0.50 29.69 18.29 19.55 12.05

Jall U1 ok 30.28 0.08 15.71 0.04 3.09 0.01 —1457  —48.12 —27.19  —89.79

1o R R I DX A 5 R B 5 2 R R B AR
P AR 4y 9 o 1226.21, 903.13, 896.32 km?, 5
2023 4FAH L, 2035 4F [ SR & R AH S i ok B AR il T
R 7 323.08 km?®, BT 1) 17 56K 9820 329.89 km?,
Ul B JC I8 2 5 A R T, DX R R ARl b A
t0 R 55 e e, H b BOR S 1 AE R B4R RO T
iR

ORE A= b T AR TE UK 2 ) 1 5t T A B R K, 2
FI SR & AT 52 1Y 100.89 V6 5 117 1oy 5 J32 432 bt DX 3l iy AR )
/N AUN AR BRI 501 99.24% o S5 REW L FER
ok &R R BOR T IS AUA B T T X0
T IELREE KT IR R E — 2D R 45 5 0 B AR ki as (]
P& v - b VR R 0 P AR S
24 AEBRTB.E,TEFXTIEEMHNTEHNHE

it LDMIAR B A5 A5 o0 ROEE b X 32 22 52 i (]
HEAT A3 BT, B AGAS ) 50T 4% 2 i IR X+ 5842 il
AR HE S5 AR (R 6 R 8) . 45 R WoR Mg
it R (B K AR RE TR it I CED Ak
13 3 B VE RS e P (T AE 2023—2035 4E ¥ DL 4 il +
B ph oy 3, HBOK S m g 5N A9 30 800 0 iR
T ARk JRAE S, F W BOK T 10X 458 i 4= ih i FE 2
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Fig. 6 Contribution values of each factor to soil erosion
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Table 8 Area and proportion of each factor’s contribution to soil erosion

- B T B KBRS TR HH T E KB BT T
(Pfﬁfﬁ,g STy T B AT AR BR3¢ AR B 5t

WEAn' B WEAn RO ER BB/ WRe W% Wk W% mBVkn' )Y
<—1000 90.92 0.25 122.35 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
—1000~500 67.18 0.18 92.45 0.25 0.00 0.00 0.00 0.00 41.40 0.11 26.19 0.07
—500~0 6285.36 17.14 29128.24 79.44 3972.98 10.82 27342.16 74.57 6395.28 17.44 29585.97 80.69
0~500 294.15 0.80 648.90 1.77 2854.71 7.79 2749.67 7.50 362.22 0.99 481.06 1.31
500~1000 72.66 0.20 105.24 0.29 25.81 0.07 111.46 0.30 26.78 0.07 33.62 0.09
21000 123.98 0.34 99.99 0.27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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