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Analysis of Socio-economic Influencing Factors of Soil Erosion Based on Partial Least Squares Regression
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Abstract [ Objective] In order to quantitatively study the relationship between soil erosion and social-economic factors in southern Jiangxi
Province, it can provide reference for the scientific development of soil and water conservation in this area. [ Method ] Based on the results of

(1. College of Land Resources and Environment, Jiangxi Agricultural University, Nan-

previous remote sensing surveys of soil erosion in Jiangxi Province, combined with the social and economic statistics in the corresponding peri-
od, the study quantitatively analyzed the socio-economic driving forces of soil and water loss in Gannan area from 1996 to 2019 by using partial
least squares regression model (PLS) , and the key influencing factors were identified. [ Result]Socio-economic factors had a significant impact
on soil and water loss. The area of soil and water loss was the best indicator of soil and water loss. The model could explain more than 84. 7%
of the variation of dependent variables. The key indicators affecting soil and water loss in Gannan and their comprehensive impact degree were
as follows: crop sowing area > disposable income of rural residents > proportion of primary industry > per capita GDP > total population > pro-
portion of tertiary industry > proportion of crop sowing > land area > control degree. Land area was the key factor affecting the scale of soil and
water loss, but severe and above losses were more affected by economic factors. [ Conclusion ] The research results will have important guiding

significance for regional soil and water loss control.
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Table 1 Indices of socio-economic factors and their implications
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Table 2 Accuracy of PLS models for soil and water loss indicators
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Table 3 Importance rank and regression coefficient of socio-economic factors with key impact on soil and water loss
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Note : Rank represents the importance ranking of key indicators ; RC represents the standardized regression coefficient of indicators
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1996 4 338. 64 2 481.25 6 819. 89 369. 61
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2011 4376.79 2 585.13 6 961.92 456.47
2019 4 239.44 2 492.43 6 731.87 817.45

Sl HE (o) =7l B () 20004 T4 3 02

HIEF 6 437, HAE— 7l 7 O IEAR SCHR B, 5 =l i HE ol
U SCHE bR, DA S — 7l ot LE T e 35 =7l o e e g
XTI TR ) S AR A o B 7 &5 I ik



50 £ 13 2

MAEARE AThZ b RDE0KEREAESZFYaRE0H 81

PERE B M X 3 R 25 7 H 1996 4 43. 3
29.5:27. 2 %Ky 2019 4E (1) 10. 8:39. 4:49. 8, BA[K AR F 4T
B WS — 5 FERIES =l L R 2 2k T AR
Cyn ) PR FHRE 2 Y U0 B 72 Ml 235 4 o) 5 %o o/ il 0K 4 3
ERINIYIE T E N

AT B AT SR (o ) S AR T AR A P 436 o 1 R
(x0) W38 ZFEZLAE b, [) B AE LU A9 28 B DR AR 3 (g oy 0
yio) T SE T AL XSy, Fly, 1005 XOFE R SRR . L
YERS T 5 R B S AR () 5 AR RAT SCRC A S
TEARDE, 5 He A PR AR o 359 5 B AH G, 33X P R A /K Rk
R Je BLA SR B I R B R G i A3 s B R A 1 K T
Ty ) ARNWRIED B B 3 A s m i) R T 8, TR)— g
PR AS [ 7K A 3 IR I A B B R B 45 AN I, LA O
AT 2E 5. [FBE, A GDP (x,) WA MM E . %61y
X R RIATE R JEACT R AR b7, FLAE XV E R
5K A ARBEEZGFAASC (v, BRAP) AL S TEANETL Al 3 R
YA T KB e R T AR S AR R A S R B2 T
K RATAR K PR A A B AT LAGRAS T 22 (R 0 4 A b, T
DUIHESH K AR R & R

SNH (x)) fEZ FAR LR G E I S 2 HE T 5 46 5
D7, WA ¥ s s V7 Yo X1z SF AR TR R DR AR B 1) GBS AR
N X A B A % U5 2R B T A — A RS Y A TR
3R LK A TR A 1996 45 (1 755 J7 4K £ 2019
A1) 983 J7 MR 30. 2% , A IIE R K 1. 31%, 3t &
T 0. 53% 4 [ Tk 20 L XN AR, A G
RAINE, IR TN M E S 2S5 B E ISR
BESE T B A5 Al g h 2 K 2k KU ok

IR (oy ) KNI K A 30 5 4 %o T R A R /NELAT o
FEMEVEF 2y JEBR vo Fy,, SNEIRIASIRY IR ISR A S R 1)

b, 100 B DI T B/ INAT AT i R A AR T R AR 0 14 5 i

T, XA SR ZUAR Z K 328 AL Cyg vy, ) R/ E
JEAR . SREUEE y,, B ICHEFE AR P, LG RE Wi 48 b B
BRI (x) AN 2B RBUAE A, B ZU R AR (v ) H &
UF Rk IR R T Ry Yl

TEHLRE (2 ) FE 22 RS B [T RE R ()55 9 v AR
ERAE ALK 4= 30 48 b A, 1A B 0N LA GBS i R
FH AR LEGIBLRAEFE R (yy \ye ¥ 1e) IIOREEDI R, HA
KIS o I A BB, 20 VBN SR FR P v, SN
SR A G, FE B /K 3 4% 9 BT AR X R AR K I O 5 L)
AR BGRE BUAER . Bk 38 K
RAREBLAMNKIT 7K LR TR E 2 I R 1 — T3
FEARER A G D7 e 3 22 AU 9 AR S T
R MBI R R B TR A RN PR B BN AR R RS
A ELE R 7K AR A AR TR B A “ BN AR 7K R 3 AR TR B
BT BRI R CE LA EIE T K e ih B
TAEXRE K AR BSOS 35 10, i A, e 7K i % T
M 1996 4E 9 208. 89 km® FREZE 2019 4E[Y 7 051. 12 km® , il
ik 23.43% A ASINEBHIEAT  E 10 T R TR e e R R,

3 it

MK LR AR AR A S AT N R R E IR A W), %
FEAE A B OO K 3 SR B A e L i, H
[ ) 2K O TE A, 3 52 A B2 ok =i )2 1X 7 DR B i
WFFEAEIR—B N O — R AFFE 7K A 3 5% R 40 A Ay T 22
febm SR ABLR B R IR 57K LR KRS 4T
P N B 5K i gt B AR R A AR e (A
S P 1l DX N I 85 B ) VIP B R T 1, N 10 %5 B i a2
TR AU, 3X 15 Wang 25 (RTS8 LA — Bk, K
VW48 b i A S AR A 38 ol o7 ek 7K 37 2 H A e HL i 5
AR LA, HOM A SRR LR A BIAFIRER . Al iE3h
XF7K AR e Y E AR [ N A 2 A ST AF G E 7
TFARHMK R KRR H AR R T 1~2 40
g NT AR AG R A RES RGO ERA T Z
4 Zig

IS T e/ — F [m1 A A A s T s X
FI7K LR AL S 2 B IR S A5 A A58

(1) BLPRIAR oK 32 TR XK 4 3 S RO i 1
ST SN e AR RAE R A5, 59. 7% 1) A A8 i
15 B BB 84. T% M AR 7R S o K E AR A &2 T%
UK SHL I 44 , BT RS TR] A 7K 32 FRAE 2R, B e A
A T2, WK IR [FPARZS ) 5 i 2 N e 1A 24
IR T o

(2) % 2 PR A% it AR SR 1) O B A th S G A3 B R A
T SEEE bR , SRS R L IX K 0 2 B S p S 2 T b
B LR R B R HE T A ARG R T RS A T8 R AT 52
B ASEE—r= 5 Fe> A H) GDP> i A > 28 ==l i He>
LAEYHERN G > - Mo AR>S VA B

) RAEDFIE R AK R IR E Ik Z —, T LA
A CEAE ORI D AR o A b TR S X K+
TR SR R 28, R B B DAL B (R i 32 e R 2
V1R 2 M R 0T, BT = 5 6 , e B 2 o £ e T
DA s il e it B /K I R
B2 Xk

(1] B, 8T, 252, 6 AR RNl SOR e 5 145
RIS ALT ] A=54412,2006,26(8) :2608-2615.

(2] sz3ll. FREVK F AR EASSHEA TP RYSERR S BT ). EATE
KRR ,2016,37(5) :58-69.

(3] g3l FE RS RO S B TT ]. EBRR eSS
BREARR,2000,20(2) :1-5.

[4] ERIER, S5, 2%, . (LK b sk 7Y sEma R 300 B T8
[T]. Zegfallil,2016,44(19) . 70-75.

[5] Bl TR0, S5fm. b b s lsUK L i R AR R[] T
BICHIR SEME,2005,19(6) :124-128.

[6] ELLL, VRO, . sEMH T IRR I R R STt e [T ] #Y
FIURISEERE 2011 ,30(3) :268-274.

[7] HUANG L D,YE A Z,TANG C J,et al. Impact of rural depopulation and
climate change on vegetation, runoff and sediment load in the Gan River
Basin, China[ J]. Hydrol Res,2020,51(4) :768-780.

[8] WANG L,YAN H,WANG X W et al. The potential for soil erosion control
associated with socio—economic development in the hilly red soil region,
southern China[ J/OL]. CATENA,2020,194[ 2021-05-18]. https://doi.
org/10. 1016/]j. catena. 2020. 104678.

(T 4% 109 W)



50 & 13 2

WHER TR A RRY KSR R B IK A E 109

FIFEE 4 AW B, s o o7 LA F) e 7 RGN, AL 2 AT el 25
MG AR O, AE S E P H A 55— 5 i, 2441
AR P AR BAT S RAE PRI A e 0, 853 LA Y L S
WS A S R A EAE O — PR AR
PRS- RER TAF

FOR SRS R ARG B, S8 5 B L B BR
BAHERT N0 B AR Bk R~ i 4 5 LR WL 55 T Btk
FrBide, IFAEg BS KR 1 & LY A B 52, i i
VRIZAERANREY) Z2 BRI R H SR A RAEY)

U R THARS X A B A A S RAE ) U1 5 B IR R
R Il HI, i — A ik R XA BN 5% J2 R
NG INR AR 16 T W AR , O i 2 3R o, 1l
Bt TAERA N, 75 25241

5 PR DA R . SR ARG B B iG
AR eI IR R B, T A S O AR AT, JER
SR A AL B 4T 58 B AR AR A fE T R 4R
FiEnsz 8
Sk

(1] 770, ST e 5. rpEA ARSI M. bt B,
2009.

(2] mtiaee, 22, okl , 5. S1RFR AR HORE WAL D ). A= s
#[2,2003,23(3) :559-570.
[3] FAHEh, iz, T 545,55 E RS ARAESZLT ]tk
(R ,2005,44(3) :75-77.
[4] MREess, e, 2508, . AermX SN R ARIE RS2 [T ]. T 7h
FrlVARlSE,2012,41(3) 237-241.
(5] Y=, TR EAHE T TEINEARET]. s i
$[%,2007,15(2) :160-167.
[6] E—Hk, ARG, AXIER, 5. W L= T B ARGIPIX SR AR RS
o[ T]. el 2022,50(8) :94-96.
(7] EEgER, Bt ATk, 2. ) PErA S AR (D ). T VEkE Y, 2008,
28(6) :775-779,815.
[8] FEE%AR, el B, &5 TP SR A S st [ M. j ) PaRt
FHOR G, 2019:1-2.
(9] P&, [E/ NG, 0. rREAY MR A RIER GRS M. B R
SRR, 2016.
[10] Eh& Zedag. dhEy R AR R M. dbnt s sa o,
2018.
[11] L& R A A% SR M. bt s s Hili:, 2013.:67-68.
[12] hERRES P EEY SRR S, TP ERYE(8-80 %) [M]. b
wRREEHRG:, 1977-2002.
[13] BT s, | vbtas M. dest: Rl R, 2010 185-188.
[14] ZPT itk R ESNR AR R M. dbst: i EARL H R, 2002,
188.
[15] kb, M7 8 B RR AME MmN R ) ] B SR,
2002,26(1) :109-114.
[16] S54L. | VUSSR A2 A2 He S =R R B LA [ T ). v T 5
S:71],2005,25(6) :41-43, 14.

(%81 1)

(9] PRl AAIE RIS TIRR BN R T S A : DA - o [ SR
DB D . ALnt: EREESEF A (K LR S AR
HERgL) 2012,
[10] AL ITHE AT, 4. RIT_ LR S R C R
[J]. HFE~4HR,2010,65(9) :1089-1098.

[11] 2= AR XU, =X (FPB) K Lim e a2 gk a LT
FELT. 7K LTS, 2010, 17(5) :222-225.

[12] W, SEBCY- 45, 5. 1987—2013 £EITPEE /K b M ot
LGSR AR, 2017,36(3) 1 115-120.

[13] Z805 bR, Mt fimidsey N 3Rl TR AT PR AR ). 5%
HEEZG74E,2007,20(4) 1450-451.

[14] FREOL N _FRANT7E N HR M. s EE5 Tk,
1999.

[15] A58, 308, T M N Ilnl T A K ST ST R B
JALTY. PO TR TRRRIAR ) ,2003,35(4) - 115-118.

[16] sEa5fe, FE s, 5. TR MoESTAE I EARET ). hE
BlBeEpaT,2018,33(2) :198-205.

[17] fegess B, Trille, 55 s N3 (PLS) [0 ek E AN E

AR AR L) ] BSATTEA#1Z,2015,30(3) :409-422.

[ 18] oIy, TREE, S5k, 4. T EICHH SO DR URHIE S 2857
UXENAIZAIHTLT ] K L ERRAITFST,2016,23(4) - 179-184.

[19] ZJ51E, g, it S5T PLSR AR LA b s & 25l AR
SIFLHIIAFTT(1992—2016 4F) [ J]. ALFbRll A2 E2#42,2019,41(4) ;116
-126.

[20] NIU J,CHEN J,YU G,et al. Quantitative structure-property relationships
on direct photolysis of PCDD/Fs on surfaces of fly ash[J]. SAR and
QSAR in Environ Res,2004,15(4) :265-277.

[21] FtkaE A DS SRR [ EB/OL]. [2021-04-28]. htp://
www. stats. gov. cn/tjsj/ tjgh/rkpeghb/.

[22] ACKRES, R EREERL, R TARRL. REDK Rk hia S a2 4
ERECR) [M]. AEs Rtk 2010.

(23] #hifrfe. 2 44 Frskia e K CRRFE AR g M]. Jb
st iR, 2021

[24] MONTGOMERY D R. Soil erosion and agricultural sustainability[ J]. Proc
Natl Acad Sci USA,2007,104(33) :13268-13272.

[25] s, 5752 A, & MR s AR e R - A AR
SN ). OB, 2005,25(2) :203-208.

GG G G G S S G S S S O i G G G GG G G G S G S O S O S o G GGG S G G S S G S S SO SO SO S Wy

(L5 105 W)
[8] BTTF, SRR R0, 5. RNADCIR N R B At i H A A SR e
RS EEREIR) ]. Raiifall e, 2013,33(7) < 11-16.
[9] skate phll A F YRR H SRR D 1. /R AAuhill,
K2, 2006.
[10] F30, S, F0TTRI, 5. B H 49 (Mikania. micrantha ) IERMEES B
JCARHIE M HARS AR X T 4235271, 2009,29(1) :28-36.

[11] skoKER. FiH 2 R EREE TR s S A RFE [ D 1. T Aer
ARz, 2007.

[12] PRt BHEER, Rl , 5. B Sz T- 25 A0 i H 29 SFL T A s
[J]. T V5tE,2008,28(5) :655-660.

[13] s, (R, 52/ D, 5. RIRDERRR S AR H 58 (Mikania
micrantha) §1 KK EL( Chromolaena odorata ) A=K7 A4y 45 Bl Y 2201
[1]. HEZ5244R,2017,37( 18) :6021-6028.



