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Abstract

Land is the foundation of human survival, and soil erosion is currently constraining economic and
environmental problems. This paper adopts the now widely used RUSLE (Revised Soil Loss Equa-
tion) to characterize the intensity of soil erosion in Longchuan River Basin of Chuxiong City. The
results show that there was no severe erosion area in Longchuan River Basin of Chuxiong City in
2012, and six grades of soil erosion were covered in 2017 and 2022. Judging from the intensity of
soil erosion in the third phase, the areas with the largest proportion are slight erosion and slight
erosion, which account for more than 80% of the total area of regional erosion; judging from the
erosion situation of land use types in different periods, the average erosion modulus of unused
land has been high, but the erosion amount is the smallest; grassland, cultivated land and forest
land all belong to mild erosion, but they have high erosion; the water area has been slightly eroded,
but the average erosion modulus and erosion amount are increasing, showing an increasing trend;
construction land was slightly eroded in 2012. With the increase of construction land, the average
erosion modulus increased to slight erosion, and the amount of erosion also increased.
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TR E R, B NSRRI BEARL SR E R, IOLHEA NI B % G55 5)
GORE, b B IR TR SR 1 — B I SRR AR R R R I B R . AR A b B U 2 A T
Phibl, LIEEMUEE R DA SRR B AR T R TT GRRRECE S AVE IERTR, B, R
Tl WIS FPTRR BE RR (1] 4% BRANI BN 77 282 (RSN [ AT DUAE LI R il 4 R g 20l K iR, =
JIRAARRMZ = K2 TR R N K Rk, RS [RIFE R (AR A PR ) . 4R 5T R 3R
(RIREIE, SOF R A 8 X L B2 D R B RS B B R, T H S EIFR K L 50R . Biia i
R A A

35 42 b B Y WE AT LR [ AN T AR b i R, AR BT O O BT 4R T 4 R 4% 22 5 Wollny
(1877~1895), Ath# 7 T HEF B —ANR/NX, WD RE A 7 S5 6 - AR R AR A R 2], (EAY
FRT Mg S e tEiiid . EA HHHR iRy, SRR 2 00 A -390 2k 75 F2 (Universal Soil Loss Equa-
tion, USLE) FI& 1E 38 1] -1 35837 2k 75 F% (Reserved Universal Soil Loss Equation, RUSLE) [3]. 20 42 60 £E4X,
FEEEH Wischmeier [4]5 5 F@ar | HIRR K TTFE I FE(USLE), JEokEEEHXS USLE J&RIEZET
1E, #FK T RUSLE #%4[5]. 5 USLE #2xUMH b, RUSLE A5 EL A B ™ (105 6 A0 5 RS A 4= T DR 1o 55
fit /7. USLE A RUSLE B8 [yl @ S iz B, AEAERA TN . TR B b 3 e & . %o B AN ) X d
B ORI e A ER I L HOR 7 R BEA A ROK SRS IS RO T RE[6] . 18 IR 3R TR
TERE 2SN v BT 35 L SBAR Dl XS (bR HE T8, 92T 2 N . ALY GIS FIREIRE RS &, 2
H A e AT 1) 39 AR TS B Ay SR [ 7]
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TR R A (R FUAE I P2 20 tHAD 40 SRR, [ A VR 2 2 R AR 0 TR A g R
TR . AW B B NIRRT, ] 80 RARIREAE K HARFE B 51 HE T 81
KEFRRTTHE, NERE K LR T A @ LR g T A 1M SCRE . 1% YR 2 0 7038 AR 6 il B
CA I BORE, R Gort 75 ot IRk E AT TR 24, IFFE USLE M3, S B s BRI
USLE [{EA 3, AR 55 X 1) 2 B 5 100 ) 38 F 33800 2k 5 R AT T IE[8]. R e [9) %5 v i) v
T AR TR CSLE, i e NN [10]55 25 8 R VA 12 Ah ke 33 TRIAR Aok ARy 52 0, 4] A 30 1D - 980 K AR 2, 7
B R AR - KSCHE RN IETE B FE0A S H /NI 7= Yo R 2R RV T A0 5 555 tH VA BRI 2 W
FED R[] [12]. FRELH —LeE R i K& S @ AR IR i A A, IR E
[13]. FH/KZLEF[14]. FIRME[IS]5 @A P . A RN R 5 IR = b 2 R G 5 R . 7E 1980
L1995 AL 1996 VLD E S B H K B R IR VD B G TERY L Y [ AR AR R | VA 2 b 35
2 R[8].

2. MRXBLR R HiERIE
2.1. TRXEAR

REHET AL T = St R AR, REMEM P A, AT B A XA TE 24°30'N~25°15'N, R &
100°35'E~101°48'E . [A], FEMETTHE N T 2R A WL I, 53 & oL G KK &, A8 Rk
T FICITK R 5 VIR R 53 K I o e IV R &V R0 — i, & DARIRFEKANS
FR KR E B [16], TECHILE NSV, RHET & R B va MBUa . SChy, 2 MM
G5 SEERSOEMIHIX, VBN R METT 0 A, ) VLR T R e i FR R e R, PR 52
SRR I NV A 7K AN K B A BOR TR 5K, 0 AR A vi7 e ) VLA 3 32 gt AT B 7, R LR
KBRS RN L bR R R #R LA L
2.2. BUEFRIR

RUMFW R BN K, LIRS . DEM S58dE, BAASRIETHEN % 1.

Table 1. Summary of data sources
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Hda A KR
AT 2012, 2017, 2022 4P K B EI BTSN T e T R
FEHETT 30 m 4y HEE% DEM b 2 7 (A A =
A Tl T 349 5 i K (HWSD) Hh R 22 B R A B A S i o
FEHETT 2012, 2017, 2022 4F landsat7. 8 $#EH#2EL NDVI Hb B (] 8 =
FEHETT 2012, 2017, 2022 4F ) FH HdE rh [ R B SRR R RS S R O

3. LIMRMEHBITES 5

ARSCAETF R BT I VT I8 - 2 Bl 1 5 FABT J5 () RUSLE #5554, J@id %t L 2012, 2017,
2022 4 [ - HEAF b H ke ok AR 20 M7 X 33 - 3R 42 Dl S AR ARAE . AEHEAT T RE A, T A R
AR /NT 30 4E, AN XIS T SR AN SR, SR R B A R, AR R KR TR LS (AT
AR . BRI A (D)W

A=R-K-L-S-C-P @
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Figure 1. Spatial-temporal variation of rainfall erosion factor R in 2012, 2017 and 2022
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Figure 2. Schematic diagram of soil erosion K
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Figure 3. Schematic diagram of slope length L and slope S
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Figure 4. Spatial-temporal variation of vegetation cover factor in 2012, 2017 and 2022
[ 4.2012 5, 2017 F, 2022 FHEFEEERTFRETLE
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3.5. KLRFFIEHEEF Ptrffr

K AR HEE T P 2 e SR br, &R 1K 3 e i de it 5 & i v 3R sz . PAEEHUE X
B2 0~1, P HEFENORS, UEBHRF T XA Sl K L ORREE I, HAEHRBCRE, JLPAS H 115
&l 4 P EFEA 1B, SRS X H BRI REUE A K AR RS sk G 2 a2, 2—
FhRIRZ DR AIRAS o dl I A 25 R B 2R AL P AR SOK LARFEE R 7 P, THELSS ke 2 i

DOI: 10.12677/hjss.2023.114026 222 TRl


https://doi.org/10.12677/hjss.2023.114026

VK 5%

Table 2. P values for different land use classes
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Figure 5. Spatial and temporal changes of land use in 2012, 2017 and 2022
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Figure 6. Spatial and temporal changes of soil and water conservation measures factors in 2012, 2017 and 2022
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3.6. HIRRWMERR ST

N TN A K b OREE AR RRCRIEAY, 1997 4 rhie N RSCANE AR R AAT St i) € 33 4R 1 732K 73
PRRAE) F IR RLE 1 3E 4 A E SRR i B ) PR AE[ 18] ARHE T IRAR ik L SF Gk b, X AE
HET e VLIS 3 AR Ak SR P AT 20 2, A PR A i e Y| T 3o 398 A2 k88 25 2% A (5K 3)e

Table 3. Classification standards for soil erosion intensity

= 3. DIRRMRE 9 EIRE

25 TIRAAE (t/km?2-)
AR ok <500
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Figure 7. Spatial and temporal changes of soil erosion classification in 2012, 2017 and 2022

[& 7. 2012 £, 2017 £F. 2022 FFIERMFLRX ST LE

RUSLE A AF, 58I ArcGIS10.8 FIMHS THE 2% T HZET 2012 45, 2017 5. 2022 LG
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Table 4. Graded area and proportion of soil erosion intensity in 2012
= 4.2012 FHIRFRIMBE S RERLE L

2l 2012 4E A (km?) 2017 4ETHIFH (km?) 2022 4 [HiF (km?)
WUEAR R 489.9402 629.6364 516.9384
BIERM 455.7267 271.494 375.0435
AR 150.282 133.7625 161.7453
HRZEh 20.4903 63.9828 54.6597
W2 vl 0.9963 18.2943 9.0135
JZUAR ok 0 0.2295 0.0261
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Figure 8. Percentage change of soil erosion degree in 2012, 2017 and 2022
B 8.2012 £\ 2017 4F, 2022 £ HIBEFRMIEE T ESLE

M 4 A 8 WIS e 2012 SFEAEAE T ) VTSN R it B R A L, AR ZUR B X, s
Rt R AL B 489.9402 km?, (5 AR PhEIFA ) 43.85%; (R 455.7267 km?, (R PR
40.78%; il B AR RN P A5 ol o BRSO 40 A ME T R VIR 2017 4F - 3842 i 5 4 6 N4,
DATSCEAR P AR e K, 1A% 56.35%; i 2 i A BRI I AR — 0y 2 —. 2022 A AR iR h
SREESN A 6 G, DAMER IR, A3 46.26%; WRR T ARL MBI =42 —.

37. FRLMFIAA AT LRR M ESEL DT

Table 5. Soil erosion by land use types, 2012
= 5. 2012 F &£ TR A XA TIRE M

i R 2 T A% (km?) B 43 H(%) FHRME S (kM) RE(10% ta)
i 305.703 27.37% 1818.51 55.59
peigsdathil 37.6596 3.37% 403.07 1.52
Hiis 427.1589 38.25% 884.20 37.77
PR 332.0973 29.74% 1020.11 33.88
K35, 13.6692 1.22% 79.22 0.11
AT H i 0.5247 0.05% 3397.94 0.18

3 5 o LB R, 2012 4F 6 LR R )T 2R i e, AR A BT &5 & 40 Lh DA ARl .
FEAR R W R K, R SRR BRI B, BEHO RO, B AT AR s A
F 500~2500 t/kmz-a 2 [d] .,

Table 6. Soil erosion by land use types in 2017
= 6. 2017 £ H L F A XMW TIRE T

R SR [ (km?) 45 H (%) TR R (tkm2-a) 2 (10% Ya)
L) 304.155 27.24% 2148.00 65.33
B 44.4159 3.98% 750.80 3.33
Bty 419.6961 37.58% 1060.90 44,53
Wit 331.9182 29.72% 931.06 30.90
K3, 16.0668 1.44% 104.06 0.17
ARAFFH Hhy 0.5247 0.05% 3350.72 0.18
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1 6 PRI 2017 47 6 KR HISR AL - 3R e . IR B o 77 20 L DL R AR e, AR T
IR ZAR A, BRI R MBI it 43 5 104.06 tkm2-a F10.17 x 10° ta; RFI A
HEEAR, TR i ORI i 4y 51 3350.72 tkmz-a 10,18 x 10 tay FLA MR 42 ik s
T 500~2500 tkm2-a [, HAHERER

Table 7. Soil erosion by land use types in 2022
= 7.2022 FE MR XA TIREM

- Hb R A T A (km?) B 45 (%) TR MR (Vkm2a) Rl (10° Ya)
B 301.8087 27.02% 2193.60 66.20
A HY 66.0456 5.91% 775.13 5.12
B 399.0789 35.73% 1149.01 87.54
o 330.129 29.56% 1102.65 25.59
K38 19.2258 1.72% 132.75 4.22
AR F i 0.5247 0.05% 3838.11 0.04

AT PFURKRE 2022 47 6 UM HI SRR BT S R i . AR AT & > e DL R AR R, 5 2017
- BUKBIK I AR HoREHh . @ B AR 2 g4t T~ 500~2500 tkme-a Z [h],

R TR
4, 4Eig

AP 5 3% B AE A T 0 NV AE 9 78 X3, 3 2T RUSLE B8 (18 1E 38R 2K 5 #2) 7 ik AT
WHFC, 43HT 2012 4F, 2017 40 2022 AFAZ s 1) A2 phaim i K ARk, DL IZAR P R )
A FIR AL . B PL T 4518

O TELEERRTTREMANEF A, SR A L i B R v E 2R, EHR=AE
Frp, FEMRUMRFAE 2017 SEHBUE(E, 2012 4EA1 2017 R 18K B 70 X AOAE 45 78 o5 5 B B IR T AE
B X SR A ), AR AR, BB AT X R b 7 R P A, XK R R R KRR
it DR r KSR 8 b 2 B AN B 2 AR I FE SRR, R RN SR R P TR B 2R 5 B2 AR ) F b K
A,

@ FEMET IR Bk 2012 4 A RIZUR ThIX 3K, 2017 45, 2022 & 1 HIRE LIS A
Y. WS BRERERE, P LB BRI AR R MR AR FE AR Xt — 35 T AR X 3R
T THI A 1Y) 80%

(3 2012~2022 F =JHR) & FH SRR R BRI DR G, AR R U P32 s — B m, (RT3
RN, RN B B AR = R 287 & B X R T AR 1 90% LA F, BT
R, HAERRME; K— B TMERM, (HPERIMERRARIELEG K, 2MKEH
R HHTE 2012 4FJ8 TR0, B @ N, PSR KOV R, RihEWRTE
Hhne

TEEE

ZEIRE T 54T H (2022J0818),  FH 5 44 K A= 03 0l I 215 H (202111391019), Z=FE —ik
WA BRI S BRI E @RI .
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