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Abstract: [ Objective] The spatial distribution characteristics of soil erosion was explored, the main influencing

factors were identified and quantitative attribution of driving force factors were carried out, in order to guide

regional soil erosion control and ecological environment construction. [ Methods | Taking the area along the

Yangtze River in Jiangsu Province as the research object, based on high-resolution remote sensing images,

digital elevation models, and long series of rainfall data, the methods of Chinese soil loess equation (CSLE)

and geographic detectors were used to explore the dominant influencing factors and interactions of the spatial

variability of soil erosion, to identify areas with high risk of soil erosion. [ Results] @O Slope and land use

types dominated soil erosion in plain and hilly areas. The soil erosion of tea gardens was dominated by vegetation

coverage, and soil erosion of other types of land use was dominated by slope. @ The dominant interaction

of soil erosion was slope superimposition of land use types. The dominant interaction factors between tea
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garden and grassland were slope and vegetation coverage, and the dominant interaction factors for soil

erosion of other types were slope and rainfall. @ High-risk areas of soil erosion in orchards. tea gardens,

woodlands and areas disturbed by production and construction activities were located in hilly mountainous

areas with slopes™> 20°, rainfall of 1300 ~1 400 mm, and high vegetation coverage. [ Conclusion] The

geo-detector is easy to operate. The results include single factor influence, two factor interaction and risk area

analysis. Close attention should be paid to the problems of soil erosion in areas disturbed by production and

construction activities and garden plots in Jiangsu Province.

Keywords: spatial heterogeneity of soil erosion; driving force factors of soil erosion; geodetector

KT L5 K 2 1 S A F w350 b DX g A -
SRR SR 2 — ., KRR ERR YK
TLATHW AUt & R R R B R 22— i KR
KA 2019 AF K R FEA Y KILZ B K
+3 g T AR 3,95 X 10° km?, 5 X 8 4 Hb B T AR
19.18% . FE“LAAES G g6 k8 5l Kt K
T P8 4 /K L 3 s K VT T Vi i X P 0 e Jee RN
b DX B R R AR SR R X U B 5 R 2R
71K R GEA IR UL R S IR AR T 55 i
8. WFST X A R il A E) A AR AE LU 3R 1k
RS S - A TS E PO E A % N s - e i R = ]
FEEME X AR R HT T 2D 3 515k F b B i A
[l DS AR OB (5, D IR B ) A G M B A T T T R
FHT PR X A b A6 X3 - 498 42l 3 3y R 30031 &%
SRR S AT . ] B AR SR R A b 5 R A 4y
MEEAT AR A 2B 4 X3 Bk b £ 45842 Dokt 52 iy R 2R R 1
TR GE i T3 23 B AH O& 3R 850 00 BT 55 05 1k AT LAY + 3%
12 1l 9K 2 3 B - U 5 B 52 i WA AR DL o i 2
AR i (6] B RS A VR Bt - 3847 h A ) 43 S A B
Mg 070, R0 88— o T I A s [ 43 S R
HEOR B Sy W GETT 07 v, WEREHE I A 1 AR % P AR
)5 R R E A B U R O TR 58 AR i 5
R IFHEAT RURS: DX L B I B A
W ST A b A 2 R DX Bl B 4 B B A AR XA R
KO ARFETT IR T M X R LRI T 5 S . VT AR U T
Hi X KT 28 B A B o L A RS ), X IR 2R B ATk
TE R R B v N 8 B K ARG s B, & e it
SRR RS K LB IR AR GE T 0 oF JE i R
SR AR SC LAY U VT M X R B 5 X3, B T b B R
25 XoF X358 - 942 iR 50 55 3K 30 1 1) 2 I TR A
i) A7 R VA R Ry XA S IR DR Bt s &0k vl
Fiok & J SR A PR AR 4

1 MES Tk
1.1 MEREHER

TEINIFYT - XA Y1954 B i (118°12"—122°0'E,
30°45'—33°14"N) , A0 5 B 5 7 VA VLT R M T,

By RN T M T A M T AR E T 8 1T 59 AN E
WX, £ AL 5.10 X 10" km? 5 7195 4 4 b 5 1f AR
9 47.57 % . WEFEIX 34722, J2 2 I B0 O - I
Fe B Ll X T 7K 3, e B — R FE 200 m LR, A3 AR
A2 L kT B K S L L bk AR Lk,
WK BRA KIS KWK R 5 I8y 2 K 24
SFHIREFE R 1 147.19 mm; DURESE £ 8 - KRR L
(OO S R i A i L o N
H P R (Cinnamomum bodinieri) . D B ¥ ( Pinus
massoniana ) ¥ K (Cunninghamia lanceolata ) . /K
K2 (Metasequoia glyptostroboides) . AT (Phyllostachys
heterocycla) %, BT X N H % % 983 A/km”, X i
A7 EH 7.30 X107 T8, HITHRA I 78.83% .
1.2 BHRFE
121 #H#FEREALE LT 2m AHEGELY
ZY-3 A% (2017 4F 3—11 H,2018 4F 1—6 A,
455 B AN A, G AL LA R AR B R A
fii . SR 250 m 25 E] 73 B A MODIS o #1580
T RR A BE 4R B0 (NDVD 548 B8 36 (FVO).,
KU 5 m 43 PERECT AR AL (DEMD 2 O 3
K. R 19812017 4EFF5E X 188 A~k a5 3% H FFi
AR 2 AR Y B KRRy, T
ol P DR 5 oA R 5 — 4 L KOR R A CR
1.2.2 YEIREARFAEZ RAPEHEREL TR
(CSLE) I8 - e fz B 15 A0k
A=RKLSBET (D
KA R AR/ (hm' » a)]; R WFEEN R
SHEFCM] » mm)/Chm? « h = a)J; K 3R il
PERFC(t s hm? « h)/(hm? « MJ] « mm)J; L N
KT OCoEd); S AN T LN ;s B NI
AR - (LR E 8 TR K
TN ; T APHERIER 7 (), BRI K
T A S BOSCHERCP EK ) R il g8 A )
1.2.3 iR B R A SN H G 3R k2
T PR 2R 4 () S 5T R 4 s LK 3 g 1 = 1] gE i
SO AL 4 AR R (¢ ) EEA



186 K R E

12 %

A5 g Xof PR AR B A% R) 43 S ) R R . AR SC DA M SR
TEA IS B AR L 2R TR L
FI SRRy [ A i, + 3842 pluB 50 ok AR &L R A
TR 2% 58 FAE G0 28 %t 1 242 1ok 52 i PR 26 10 52
S H PR AT AR 2L SR XU 1R 0 25 1) = 1942 ok XU
X 8

R A by PR #2520 L R BEXT A R ik 5 e P F
ByE EAT B RO AL BT 55 I 9T X RAE L 6 i 5
AR 43 RS IX b L X 5 K ) 3 285 B 4y
H<2°,2°~5°,5°~10°,10°~15",15°~ 20", 20° ~
25°,25°~30°,30°~35°, >35°4k 9 L5 AE W o
JELL 0.1 K B X TRE 0~ 1 #5440 10
NG ZAEHRET R L 50 mm K8 X A S
il 993.04~1 452.55 mm % /340 R 10 D5 4%
ok | SR B G BN Y T NP T N
Hb IR 15 Ml A R B Bl g 3 s
My 7K 8 K K R e 10 A28 3 S ) Sk
R E B A b R B 4, AR A 9 DX B P R FH AT S0
300 FYHa A A % 17 492 AR 4R U 52 i I 1
FERRAT B VR b BRI #8217 R . A5 R e A
1—5 FimR.

2 #1550

2.1 XEAkTFHEERR

2.1.1 KEREXEB S FH WX KK R
823.93 km” . H ML B TE A 1.62% . &5 Al 4 I .
F2 B A A DXV R AR AR A BV H N TS
T 6) . fRihaR B LR B 3 o5 K 4 3 2k T AR
() 77.1 % 5 o BE T LA A2 ol 5 B T A o ER ARSI
21,2 ARARHKBEELA FREIEARAEAFE MHRKX
S JRIX R T AR 70.2 %5 bR I IX (5 17.96 %6, E
A3 T I PG R EB s KIS 11,84 %, K U 2k T AR
BRI 91,73 % R IX 5 8.27% .

213 AR EAMEHETFTREIALRFIE FRKX
JKH R AR Y 33,77 %6, K 8k K K R 5 it FH M
27.53 %, WA AT A B I Hb (7 18.43 %0, Mk 5 22 3 i
o M43 59 8,76 %6, 7.06 %0 . HEBE L 2% Bl L 5l 4 A
07 4.45% . K BT F B A T A R R R
/RIS T e w7 1D S U 11 O e N 128
51.1%.,17.28% 1 13.33% . ¥ LA 52 B 12 1l oy 325 5
Hby 2% Pl | B SRR R b S 3 A i b Y K
A S TR A, 2 5 18,29 % 5 i BE R FL DL I R A
M T RS, HAK WK
WA A A LR AR e R s s R
A bR K A U 2R A A H R 28 A T AR Y L 4 2 A

10% DA b, BEHAEX 3 28
- R IR
22 TEEMEZMEFEREEUTR

DL SR 45 25 5 A+ i R R D) A L 38 1T
PR R 000 25 XoF DX 38, 4 A5 ol R 950 3R A7 43 2 4 DX
FH 2 K 3 508 25 2 JE R ik L K 557K 38 K
K] it FF b = e R 25 80 G AR ol L AR SCAY R 68 D
X5 B IX X 8 A 4 1 Al 2SS R T 2 434t
221 FRMHRBELEBRTLERZEYwEFIH
M R[S E S R T X+ AR ) 2
M) P17 241 oy = b 1) 28 ORI 38 B (A B ) g (A 22
SR D, FRX DN FSHF0.055 1), Hik
S MR 26 (0,013 0) 5l T B X 4 ok iy
25 (8] o3 S VR /N L 45 5 i DR 1) A7 R 1 3 N s B
Ly DRI 2 A i ) 2 0 O 3 3 - (0.112 6), HEiR
JEPEE(0.036 8) . T Fr b Ll X, bRy 7 4h, Hodx
PR B 28 1 17 D X5 T RE RO e g 1 DX M 4
RS SEOE WO 5 R S ) 25 SO,
ZE MR A G R ™ A S BT 4 b R
FH MY 55 RN () A 4 Db A A A 1 AR S A A
L

DX N 28 5 e K R 1Y

R1 TRAMRESLBEZMAFEREN

MWL AR LR IR B HsEEE BWE
I X 0.013 0 0.055 1 0 0.002 7
ERIIX 0.112 6 0.036 8 0.001 4 0.005 3

222 AEERAAELEFTLEREZWETFEZF
T N i o L 25 B U S 0 P w2 & i R B 2
W R g (A B AR GE 2., KD
P 5 B R 5 R BR A Bl Ab ) HAB S B+ b 2 LA
WS H T . WARTE G W EF kA, B xR
Pel A= 7 1 3 B R Bl 0 s ) A KL B D 4 il
0.607 11 0.590 4, F Y Sy B 1l F 3k 420 R 2 3 FH b
2% bl FUMK M e B F3AE 0.1 LUTR 5 M 55 B 25 28 00 %o
b AR 7 N BB B Y S e o5 K R RE O 4 i
0.131 21 0.109 2, H4x 4 Ho A 1 2 Y i B J1 345 7F 0.1
DA 5 B3 R 42t % SR Pl 14 52 ) o5 K, O 0,167, Ho Ay + b
F R B S Y976 0.1 LLF . AR 4% 52 mi A1~ it
BN AE 0.1 LA, 548 PR 7 11 25 [) AR AL 3 b A AR
AR AR 2R AW R 2, Z R T
G/ E AR N

23 FTEEHMEMEFZEEATAR

231 FARAUHHBEERTLERZZYHEFREL
YR SRR E AR 2% AT A N R M AR R S AT



5% 2 3

S BTEAF BT M BRI 5 0 VIR U VM DX R AR o A T

187

e AR TR e DA P S8 A P 4 B AR Y
B 3 s LIS 55 - i ) P 2K 280 0% Bl [0 1 T 8 L
P T HAS BEAE (R 3, &R 3 WAL PR E
S HAE R 10,700 6) BB T B IL X F

FELRBE 35 7 B g I 1 5 e 4R nh s ] A S 1 A
P

®2 FARIMARARBEHETFRES

SEHARC0.484 9)  BHT P IR IS B 5 S g p g DRAIRE W MBI RRDARE R i
PR G0, 58 Kok F e B T o0 Golz 00T
SR SR B A . R X B b B 2 A ET 0.6071  0.0598 0.065 3 0.167 0
i & o T e P A Y 30 % il 0.0867  0.867 1 0.001 5 0.031 7
ﬁfj BﬁUiﬁﬁfﬁﬁ‘Z‘E‘%bﬂ,ﬁ\fm? ’ ?\?%T{ﬂﬁﬁ“i‘ﬁﬁ ;M( iﬂ 0.037 7 0.005 5 0.016 0 0.008 9
ST XSk, B R R AR D £ R R T, b i 0.359 4  0.048 5 0.131 2 0.039 5
1 X+ HEAR Pl 32 B AE F AT 3 =47 LA A H A 2 A WHM R 0.3279 — 0.001 9 0.017 9
A% U B i HA IR 7 AT BB IR R B g L X M TR A 2, RS 0.590 4 0.109 2 0.066 8
R 9 % 25 SERE RO, S e e, OEBR 09 - OO0 0OWT
R3 ARAMBEESEMNIECHZENEAFLEEAREREEN(¢)
iS5 2 Al THAEM 1 LTHAEH 2 ZHAEM 3
S X e () A R 28 W (A g o Wi (N Rk
q i 0.700 6 0.181 9 0.160 5
FEREIX Y N L oo A 2 1 = ) FH 26 B () R RN + MR 2 1 () A 7 T R
q & 0.484 9 0.166 2 0.146 2
2.3.2 ARE AN ER T LERRYoa B FRE A0S 503 B A HELE 85 — A7 19 2 S 3 N Ag

YR AFE LA AT, R R kw2 |
A FH 52 30 2 34 5 RDUL PR - 34 i b 34, HEAE R — A
(28 HAE L 4. mE% 4 o] A0, S4B R A 05 FH h
B NI N S =297 R /) INGYaB B . T2 E B NS U B2
28 AR FHHELE S5 — 0 19 35 g 3k 3 () B T o I LA
T 55 5 el i 8 g B 43 il R 0.959 4 R 0.766 8

R4 TELHAMALBTERS

P R R S0 o 0.919 1 F1 0.725 8, BRIR
Gl A% el bk b 5 Rt A, HC At - b R 288 R R 7 5
PSS EAE 2 A R O s g A5 2 A0, Sl L 2% el
HELERT 3 000 1 38 BAF FH fff B8 J7 850, B 4E 0.6 LA I+
ARHE 1) 28 A A B 0 AR T 0.3, 55 0 b 4% 52 e [A]
Tas (Al 25 S UV

FMEFZEERAREBREAN ()

= s ) 2 Y LHAEH 1 ZHEM 2 ZHAEH 3
2 W B () BT 4 Wi RE N b AP A 5 R 2 () SR P A5 2
q 18 0.228 4 0.181 1 0.049 2
R R () RN W VAW 25 e N b BB A
q 18 0.766 8 0.717 9 0.609 4
P Wl P () A W B Yk 25 R ) AR FE B2 56 B N M SR A5 2
q 1h 0.919 1 0.902 5 0.868 5
M H Wl B () B T A PR () o R () b 7 a6
q & 0.226 8 0.095 2 0.046 9
O W () A 5 W () BT A i RE N M 5 2
q 18 0.725 8 0.511 2 0.391 9
AT B 1R FH Wi RE () TN = e BE O AR AR 28 ) I TR 2 () M A 28 0
q & 0.959 4 0.328 0.032 8
A7 @ R A o B () BT 42 e N SR S 28 A R 2 () SR TR 25 2 1
q & 0.561 2 0.540 7 0.133 9
2 3 12 i H R () RN W BE N M AROE A8 28 ) % TR R () M A 28 0
q 18 0.433 1 0.267 1 0.09

24 TEEMEREXIEIRZ
SR FH XU #0258 % BIF 5 DX K O 2% 4R v 20 A 1) 2R

bl 21 el b 5 2 5 T S B 2l 2 b A 2 R
Ay RS DR o 2R Bl L 255 el Al 114 8 £ et g XL



188 K R E

%142 %

W DX 3k 489 167 F B B =>20°, B R iE 1 300~1 400 mm,
M EEE N R, REFRNTF. Ol FiX
S X B Bl A T R AR (EOMRC 35 R BN, MR S5 A
AARS B — AR S A W 0 @ i T AR
AR ol O R A2 T 2R B Oy B BE () R R R 2
. BB I X ROR R B R AR O . AR
IS S P 8N 1Y) AR i R AU DXk o7 T B 25° ~
30°, [T H 1 300~1 400 mm ) ERFIL X,

3 4w

(1) AR P R 5 25 3L, o Dt X 4 3 452 ot DA 38
JER TR AN S (0.055 1) b il IX 41
R A H R 2R = 5 7L R ol 0.112 6,
AN T] At 1) 288 78 3 42 ks ey DXL 10 )28 ) 22 R
Fo AP M UEE SN E ST R
ik 0.867 1 B 2% [l A1 i L Ath 2 A + Ml 1 + 842 1k
DI RE S £ S B iR 15 0,037 7~0.607 1,

(2) Wi I 28 B AR FH ¥ 6 34 o 0+ 584 il iy
fERe S, PR S kX 3= 58 BAEH BT
e B 2 0 b ) R 2SR, fg R 3 43 00 DR 0,700 6 A
0.484 9, H W 2 & T HAWAS HAE . AR A 2
R 32 5 3¢ B A TR 3 0 o R S o I R A X
I BEL BT U M R T R R K g R T oy i R
0.959 4711 0.766 8; HUR by Ik B & i A 1 78 25 8 L X%
el el 5 e 5K L i R 0 43 il oA 0.919 1 R 0.725 8,

(3) AS[A] = i ] FH 2 8+ 3842 o v XU X Ja 1y
BT RE=>20°, T &8 1 300~1 400 mm . ¥ &5 75
TR FEBRIIX
4

XoF b AR bl s e R AT AN A BT T R
XK R LR A B iR TAE., (B3R h 2
THARWN, HATfFR LR E MmN R FER
FAZ JC 1A 43 B AH & 3BT 32 8043 43 T K 68 DG TG
GOk, BRI EXT R A BRI, HACRE /3 B A AR B
Xof PRI B 14 5 T o X LA e HCR 5 52 i 0 25 (8] 43 5 5

B o AR SO FH A BRI 8 X A S N R o T
Rt 55 BRAE » n] SR B BB 55 PR RO . %07k
BRI 25 R A5 B D R L A 52 B AR T R
DR DX S o3 Ar . R P 0 e A0 AR s 0 S R X B
o P bR A B XA 1 AR AR 2R R T I U T M X AT R
R B AR SCUN IXCIUZ T8 0 B 1 AR ik 52 i)
P AL U T DX P D v b DXl 550 DA % A 7
B A A RRAE | (] e 0 02 32 DX 3 S A ok O T Y
Hd s AR ON R — A T T T 1) L 5 5 i BRI 2 2
IO FE IR R

L £ x & ]

(1] AKFIHE.C A R S8 B K R A RO A (1] dhde A
B KRR A 42, 2009 (1) £ 49.

(2] gl ge, B4 BE, oo 2255 (O T 2 AL 15 1 I 2t it
AlA &R R W) MR By & R 2 )] ]
40K W 92, 2016(7) +6.

(3] SR i Jo e )R 2007 1 VL 1 IR 42 Ik ) 25 43 5
FRAE S Bk 3h 1y A sE (D1 1AL st sRDHE TR 2%, 2018.

(4] FEREE ARAbdlHs K8+ 542 i i =5 it A% 55 3K 8l ) 43 A
(DAL 5t - dbmthrollk K, 2020.

(5] ffsH ok, =k , sk XU 55 AR 6 28 - Xt b 1 JE42 e
Xof 2 W) PR 2R 7 1) R e 4 A LT DL 3R 2 4, 2021, 76 (5)
1218-1230.

(6] SRR, M, WROCED, & 3% T M H 480 5 04 1) = £A 3ok 7
T Dk 2 e s A A B s i) R R I 9 [0 ) A A T S K 2
2R CH KRB ,2019,35(5) :81-88.

(7] F2hos, 4 R . b R AR 4% - D 30 5 e B [ ], b JH 2 42
2017,72(1):116-134.

(8] % Bt 1 b 18 BX X 4 3 {2 1l 3K 30 ML il 4 b B 2
Fa g YEIFAN LD VY V842 K 2R, 2019,

(9] FFE.H5F . BAAE. % U7 52 10 XA [F] il e 2 B X 4 e
5 bt R ik SRR E A 82 o [T 00K b PR Ar s 41, 2019, 39
(2):179-183.

(10] XEJT, MRE, B, %, BEK I a4
(I, A EK 4 FE, 2013(10) :26-34.

(117 FXK s i VLI - 3 SR kT b FERA% U 25 1) 1 307 5 S [
POE AR X 4 2 phoe o2 03 R LT b 32 4, 2018,
73(9):1674-1686.



