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Temporal and spatial distribution of soil erosion in Guanzhong region of
Shaanxi Province from 2018 to 2022

Zhu Xiangjun, Wang Chuanming, Li Xiongfei, Fang Lisheng, Zhang Jinzhong, Yang Kai, Liu Zhenghong

(Shaanxi Province Soil and Water Conservation Ecological Environment Monitoring Center, Xi’ an, Shaanxi 710000, China)

Abstract: [ Objective] The temporal and spatial distribution characteristics of soil erosion in the Guanzhong region
were studied, in order to provide a scientific reference for formulating accurate and effective prevention and control
policies for soil erosion. [ Methods| Based on the Chinese soil loss equation (CSLE) , the soil erosion modulus
was calculated. Using ArcGIS for regional analysis and overlay methods, the spatiotemporal distribution
characteristics of soil erosion in the Guanzhong region were analyzed, along with the effects of land use type,
slope, and vegetation coverage on soil erosion. [Results] O From 2018 to 2022, the area of soil erosion in
Guanzhong region decreased by 568.67 km” and the soil erosion grade shifted mainly from moderate and above to
slight and mild. @ The spatial distribution of soil erosion in the Guanzhong region was higher in the north and
south, but lower in the center. Mild soil erosion is the main type of erosion. Over the past five years, the range of
slight and mild erosion has shown a tendency to expand from the middle to the north and south sides, but the range
of erosion levels of severe and above has gradually narrowed. @ The sensitivity of soil erosion to slope was
stronger in the 8°—25° slope zone, while it was weaker in areas with slopes less than 8°. @ From 2018 to 2022,

the proportion of reduced soil and water loss in high-coverage forest areas was 72.60% , which was the main
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reason for the decrease in areas of soil and water loss. ® Forestland and croplands were the primary land-use

types where soil erosion occurred in the study area. [ Conclusion] Guanzhong region showed a double downward

trend of reduced soil erosion area and reduced proportion of high-grade erosion intensity, indicating that the soil

erosion situation has improved. The 8°—25" slope zone is a key area for sloped farmland management. High-

coverage forests are crucial for reducing soil and water loss.

Keywords: soil erosion; Chinese soil loss equation (CSLE) ; land use; spatiotemporal distribution; Guan-

zhong region

AR PR e K RSN E T T R
RERAEEMBET ARESRFRELEMANER
PR L REY L AR Dl IR - A A AR £ R
3, #E S B A R R R I 2 1 UK B AL
LR B AE — R G ] J, ™ 5 e DX AR AR A
PRI, #4628 4 9842 (ol f) Ik 23 72 A F B H: 3 B 5 i)
PR, 2 1T 52t A RS e, 6 O R R R B
AR RAEER R BT, £ R R
R BTz T DO AR B D o R LB A
SE PP SE RS e Hoh ) o AR R A oh [
+ HE 3 2k J7 £ (Chinese soil loss equation, CSLE) 7
Hh R T N o R 3 T B B AR XY
G3 U /IN DX W s TS OE R B R T
1) Hb S50 RS AIF, 7 TG R s TR X R O 4T X
A6 B 4 B X DL R AR b A A X Y A AR kA
FKG WM HRZ .. BETREAN, R EE LT
CSLE S BIHRSY T +HER il o3 A B, & B+ 4=k
S5 P RN N8 BT A i R R R b B e
AU AR OG o W D I AR YRR AE T B AL 4R 1 i
B R, R B 157~ 257 B9 38k b 2 1l
BEORESAE 5 BR P BiE A5 R 5T T SR VL I B AR il
% B Hb R 2SR S B e - AR D 2 T s sk
FE ARG T HE A v D B b XA [ R B A B TG
I TET - ARk S ), 9 B B R 4 B T LA R
VD HEAR AR Bk A ) B AR Dl A A B A A

g LT, A IR 2 A P e T P B
+EFEFEFEUARBR I EFHK WA MK,
(RS PNEE: 3 NNZY -3 I W N R A8 AR
FEORE e o S v b X2 B VG 48 B Tl B B
HGT R A X, B 2022 4F , 4 Hb T A B PE A
L EE 298 27 % e X, N M GDP Ji & EE )
ik 60% Lh B B i N I RE K& R RN
ESIWEE R T ERE S, R HEE MK LR K
[Fa) R0 B A 2 2 A R MR B T 4 A S R O TR
R . DB 5T O Ml X A A R A, T R
HH B 6 6 SR 6 T AR T DG b M X TG BT A Y
KPR FER B R SR B . 20184F K
FIHR ER J 4 K 4 3 2% 3l 245 W IR Jal (2018—2022

AED ), Ry 5k b Hl X g K 4 R B IR R R T S8 L 4
W17 BFp. Tt A SCHE R J b g 2018—2022 4
SRR FE AR R, R FH B P 45 7K = 3 2k 2 25 W T BB |, %
T CSLE #7855t Al 5% 5¢ Hh b X 3 42 Uik 80 SA
[7i) = Hl R A [ A w7 5 RN ) 3 R R i R
TR L, I AR 40 BIF 5% 45 SR 4R HR A ) M B 6 5RE L Sl G v
Hb XK A PR A S A 2 SO i R BRI R 2 5 5%

1 WS IX gL

0% v DX b A BV 48 TS, R AR ZR 0 LR b4k
B b JEL, A o e b e, X 3K & i
I VA R VAR YR A5 ST R B, G I R A BT G b 2 ]
LB o N U N T N R = N 7 N 5 v
GANEII S N NI =PI N GO e =N 1 s S S
JEFE 9.9°~15.8", 4 ¥ [ 7K A 500~700 mm , W #4 [F]
LI N = A W S SRS £ N 0 T -
BRI 508 T8 e 5 T KA e Aol i B B AR 77 Mk
J X, EE 54 X A2 5.50 X 10" km®, 2022 4F
K H Ml XA R R R 19 753.84 4208, (5 BETE A Y 1L
N 60.27 00, HAENH R 2 5811 A, A BRY A Y H
FHON 65.24% 0 b IXOR AL BR PG 44 11 28 55 Hhois
N R, [A] A 2 4 [ B Sl A ] . H A6
rh o X2 B K IR A SR ) A2 I %, A2 ) LA 7
BT Ry F s S S IR ) A ] il DX SEE i (AR 5O AR D)
R A, e S Hp i DX R b A 1 52 3 1 it
S 2RI, A W B, N R, ZR 0 L Bk
b v B3 B R, A8 30 4 B B R W, N T /DN

2 BRI S Ak B

JIT RO A4 3 S A B R K B \DEM 4
i B AT B DX B A o v 3 G AR B A L A
FI 5245 508 . MODIS-NDVI 54 & 30 mTM 514
BIE R Bk . ©2018—2022 4F /Y + M
R 328 3R AR BUHE < R F KRR W I vh s | a3 B RN
2 m, AL H AR B AN 56 A 2 A i T 2R R
SAN 1Y T 254 2K b B R B dle , A S 23
WM 8 A 1 H FH— 22 5 @QMODIS-ND VI &
Landsat 8 Z Y61 5245 « vE BRI F ST AF A 3 a 3215



226 pi s U E SR

o545 %

PEAT AL B R AR R T 2015—2021 44~ 2F
H 250 m 4 ¥ % 1) MODIS-NDVT %% #i& Chttps: /
ladsweb.modaps.eosdis.nasa.gov/) , #14% F) ] MRT 3t
TTPFHE BT A5 0 T = S i A X, i
B RAB A B i b B 991 4k B 3 F4% 00 = ko
FE 4% 7 55 B (FVO), #E i 158 3 a1 24 42 A 1)
FVC; @30 m 43 ¥ 24 42 A 1) TM 2818 1IE R 5L
b E . BT MODIS #1413 H M FVC 5
TM #4816 I RBUH I 2] 3 a 35 24 42 H 1
30 m A B R FVC, @FEKRE . I 1986—
2015 4F ¥ J S v 54 4> Bl 55 HRE TR EHE | i 2t
BRI, FEBL 30 a 3% H FEKEUE . OFTBUX #E
P o SR IR R B A A 19 2020 48 4 [ 47 B IX R i
H5 . ©DEM $t4k : 25 8] 40 #¥ % 4 30 m Chttps: /
www.gscloud.cn/) , FEAT B RE S WA X 7 19 1 H 5 o

3 WUk

AW 5T R F X 52 o0 52 A v [ - K R

2 CSLE(Chinese soil loss equation) 315 + 1 42 {48
B IrRmREAIE L.

A=R-K-LS-B-E-T @y

A Al B PERMEE(/(hm® - &) ); R VFEW R

A F (M » mm/Chm® « h - a)). KN HEA ik

P F(t - hm® - h/(hm? - MJ - mm) ) ; L 3K A

T SHBEN T B HEEE G S EWRER T E

g TR s T BERE A, LA E 6 13

TR
FEM R 7 RFE AR N
J— 24
R= >Ry, (2)
K=1
_ 1 N m -
Ryp=— > > (aP!™) (3)
Nzil]:()
S R.
WR ), = %”k (4

A R ZAE TR /(M + mm/(hm? « h - 2);
ER 1,2, 24D ARG Ry W55 R A B T
Bt S (MJ - mm/Chm? - h - a)); ik 1,2---N; Ni§
1986—20154E By IF ] 5 j 4 0,1, 2--m; m &5 (AR5 &
A2 R PE K HOSCE CH B =10 mm); P,
R R A AR B R R (mm) 5 a
FEH M 2= (5—9 H)a=0.3937, %7 (10—12 A &
1—4 H)a=0.3101; WR ., B4 kA4~ H 5 5w
{2 0h F7 o 224151 X [ TR 42 b 7 4 B4

KRR A — WK 4 K R 5 K 4 fR 4519
Wy - el Pl R LS T T DEM i

AR B B T TR R B E N

24424 H AR il g HE A5 B 40 5 S K L 4] K di

AR AN b be bk B B IR T {E R R

B A 3t ) IS 0 A 9 B DR R 3R AR B
(ER LS I g R/ W

24
B= > SLR,WR, (5)

X WR, R (42 H B TR AR 1 7 o5 4 47 TR AR Tk
FTI0 A ; SLR, M E (21 H bRl 5 b 1 358
2 b He ), H A AR N
Ko el K AR M SR A 3K
= ! (5
1.176 47 + 0.862 42 X 1.059 05 FV¢
SR H e M A AR M A A AR SR, 5
AR
SLR, = 0.444 68 X ¢! #2009 6D)
0.040 99 X Ve FVCXeD) L () )25
B SLRHE AR
SLR,= ! — (8)
1.25 4 0.788 45 X 1.059 68" V¢
AP FVC B A BS S 5EAS B 1 3 a -1 24 4~
B KE 55 s GD IR AR AR 55 8, i
S 9 A A
E PR (8 3 T A R 8 1 2 P i K PR i,
K GRS it DR R R R . TR FEZS & i
VB, 0 00 B 1 8 il 50 1 1 i ot (L R AR B
RRAE CIX K 37 2 Bl 28 W I 4 AR B e GRAT)H)
B, bk 7 P AE T B Y E R FE O 10 m %S ] 43
B R A RS K Hi A A A TR B AT R SR AT - (R
TR A | IF AR5 4 842 1k 43 2 43 Gk #fE (S 190—
2007007 K] 43 4 8 4R ol ik A 2%

4 R0

41 TIEERMEZSHEE

FIFH 2 2 (D 3418 5] 2018—2022 4F 56 v i X
(8 - 8 42 ol B A, O AR Al b 4R ok 43 28 0 G o
(SL 190—2007)>), %l 43 6 2 4 e 2 1l ik B2 55 24, 53 %l
SETLRE R PR ER AN AR B LA R R AR ik K
J7 42 o TR Ry B B R LA AR el S R T AR R .
F AT LI H, 2018—2022 4F 56 v il X+ 3 4=t L 1
JE R F, BT B M At 78 % . K i Ok AR D T
568.67 km”, H w5 £ K DL 1A= il 28 AU B 451 52 AN [R]
JEE I R A, 310 B OUT A Ok G v il X A 4842 ok iR
JE LARORE A T, L BRIk v AR A A S
{3l 5 B L 481 sk /0 1 XU 8 s A, - 4R piUIR 9 A
B

SLR

(7)




o5 31 KM A 2018—2022 4E B VG 47 56 i Hh X+ BEAR Pl ) 55 40 A 227

F1 KPR ARE B LIS M G L F

Table 1 Proportion of different types of soil erosion in Guanzhong region
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Fig.1 Spatial distribution of soil erosion intensity in Guanzhong region
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Table 3 Area proportion of soil erosion
intensity of different slopes
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Table 4 Area change rate of various soil erosion intensities at different slope zones in Guanzhong region from 2018 to 2022
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Table 5 Proportion of soil erosion types with different
vegetation coverage in Guanzhong region
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Fig.2 Soil erosion situation with different coverage
levels in Guanzhong region
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Fig.3 Variation of soil and water loss area
under different vegetation coverage in
Guanzhong region
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Table 6 Area proportion of different soil erosion intensity of various land use types in Guanzhong region
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Fig.4 Change of soil erosion area in different land
use types in Guanzhong region
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