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Response of Soil Erosion to LUCC and Driving Forces in Yanhe River Basin

HE Jiaying'?, REN Liging’, JIANG Xiaohui', Sun Haotian', LEI Yuxin', DENG Chun'
(1.School of Urban and Environmental s Northwest University, Xi'an 710127, China ;
2.Department of Culture and Tourism s, Yuncheng University s Yuncheng s Shanxi 044000,

China ; 3.Meteorological Satellite Ground Station of Urumgqi,» Urumqi 830011, China)

Abstract:In order to explore the dual effects of land use/cover change on soil erosion and its driving forces in
Yanhe River Basin, provide a basis for soil and water conservation and ecological environment construction in
the future, based on GIS and RS technology, the response model of soil erosion to LUCC was constructed.
The results showed that during 1980—2018, soil erosion and soil conservation effects caused by LUCC,
coexisted in the Yanhe River Basin, with soil erosion effects weakening and soil conservation effects intensifying;
furthermore, under the same period, soil erosion and soil conservation caused by LUCC offset each other;
from 1980 to 1990, LUCC caused soil erosion effect, while from 1990 to 2018, LUCC caused soil conserva-
tion effect; from 1980 to 1990, LUCC-caused soil erosion effect was mainly driven by population growth and
the intensive development of agriculture to meet human needs; from 1991 to 2010, LUCC-caused soil conser-
vation effect was mainly driven by policy, urban construction, industrial restructuring, and other socioeco-
nomic development; and from 2011 to 2018, it was mainly driven by the urbanization of the population, and
land policies was also at play. It was concluded that before 1990, driven by population increase, LUCC
caused soil erosion effect, and after 1990, mainly affected by economic and policy factors, LUCC mainly
caused soil conservation effect in Yanhe River Basin.

Keywords: soil erosion effect; soil conservation effect; land use/cover change; response model; Yanhe River
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km? B 1 5% A g R, 228.4 km?® Ak FT 838.5 km? B
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M #E AT 5 BE N5 . 2010—2015 42, LUCC
U Y AR SRR 2 937 t/(km?® + a), EE R
543.5 km® AR HLF 2 385.1 kem? B Rl % 5 56 BE B4 0
SR A, 2015—2018 4F, LUCC V2> iy + 52 4= it 5
B A5 944 t/(km® » a), EEH 1 321.7 km” B HF b
BEAL Jg R HE L 180.0 km® FRHE AT 1 327.4 km? HE M4

Bl 5 R R, R R Hb G AR 13.8 km® #E A2 Hb
DA% 640.8 km® AR {6 BB b5 R . 2015—
2018 4£,640.8 km® Fk 5 5% b Wl Bk b L 51 kS ) £ 15
PRAFRION 1 58, AR A8 S o R AF L 0k B bR R M N %
2015 4F Z 1 ML 572 T8 1801 AR b7 Wk 52 B4R T Ak
T K EORFFER

*3 SlEITERFMEM LUCC km?®
F b A B o HE M Hh i A R 3
i 349 A < v v v v v
Hm PR B i R HEH
1980—1990 4F 352.4 147.3 — — — —
1990—1995 4E 477.8 56.6 6.2 — 18.8 — —
1995—2000 4£ 1322.2 268.7 — — — — —
2000—2005 4 1096.1 265.4 121.2 43.7 — —
2005—2010 4F 838.5 228.4 7.7 — — —
2010—2015 4F 2385.1 543.5 — — — —
2015—2018 4E 1327.4 180.0 1321.7 — — 13.8 640.8

3.4 TEEMX LUCC N A IR 30 5

19801990 4, ZE ] 3¢ 3 AE 7 7 K PG, Rk
OES S AUNIEE S NI RS 92 7 P O S 7/ I 3
DA By g 15 FH b R0 A S50 bE ) 48 A 3 R R K fR Al
HOR AL B2 A 8 Ll e, K R R TR AES T
TR BER /N ] IR A E A R . AN R A
7 2R DA Bt e i A ol 26 77 05 2O oy ik — i 9T A 1
Bef ol F RS Sy, 1990—1995 4F , B b I B |4
DL B AR FEVE ATH SR 2 - S A2 Tl 38 oy R 0K Bl g
K A PR e R A 2 TR R AR ik s ) 3 Y IR B
1. 19952000 4F, Tk Ak IR HT A X 1 5 A= ol 6 55
{RIIEAE , T AR HIEIR 32 b/ K oK 08
PER™ A 08 51 TR J + 39648 1l sl 559 /9 32 22 9K 5y
3 20002010 4, Al 55 3 AZ IR BRA AR
B TR AR AR T S R DA B T A R
A B AR 55 1, Yol 2 X AR Ml 19 . 5 5 ] 42 185 o bR A
PR . N AR R & R Tk D BGR
PR TR A BN 2 V7 Rl 5 R K Bl
IR B AR ECRE T I T A R B I S A 22 FE RV A+
AR 55 A EEIR BN f1 . 20102018 4, BRIE HRA A
CHD TREAM s N 3T AR 1 Al A F1 X B b 19
14 358 Ry A AR R Y 2 IR Bl L T e S
FOWFE T A A2 1 38 AR R T Ak DR
RN R T IR B AN 5 R AE LG 18 42
B b 2T 2R AT 200 2 S5 A B AR IO 1 - i BOR  B0 in 42
T ROk 59 4R RO T A DA IR ik 25, X — A,
39T Ak 0 A b B SR LA AR O e AR ol e R R 55

B« R AR T BT 2 AR s 5 Y 32 R
J1 s J5 A 2 AR R Y = B IR Bl )

B R BT DLAE L R P LUCC 510 + 7
okt 7 255 I RN 3K B8 7 A TR] S AT LA S Y] 300 3 4 1 42 ok %o
LUCC Yy i 53k 4 A~ B B« 25 — B Be (1980—1990
)G EEN H TR RIK ST L B T B A A 1 bl O
R SR AT 1 K e 2 5 R VS AE A AR R )
BEOR N I3, K AR SR D iR T L 0N R AR A
(R ph 38 T A Jey 1A 5 28 B BE (19911998 4F) ., A 75
SRBR ST B AR AN Tk & R B R 51 v TE AR
SRy F 2K B ), BORHE S T Y AR S TR R W AE
R R S Y IR B T X — B B AR i
T AE AR Tl B R LR RN 2 A 0 ES s 2R = B B
(19992010 4F) , N\ 77 3R Fat & 45 77 01 & SR HE 3
TN Tl A R AR T A S R KR — I B N 2R T
B SR AR Y FE IR B ) BURHES) T AR FEE AT
TR N 26 6 3l s ik 1 3 K g 155 5 DU By B
(2011—2018 4F) , T M BUHR UK 2 T A ARl & Jré 3 T
Pl 5 e NI sh 3 bl 2R Bl 7 A T AR R
AT Sl ik (4 = B AR )

4 45

(1) 3% 7 AN, LUCC 34 iy - 438 42 ol 45 %5 43
B2 573,1 859,410, 624,382,256,3 537 t/(km’ + a),
R 20152018 4F, + 48 2 Tl &% fi 52 N 7 Ok 55
LUCC /b 1) 1 e 42 1 L850 53 5l Ry 7441 973, 2 948,
3033,1 704,2 937,5 944 t/(km® + a) , T IFEAR R0 52
AN B # LUCC 51 1Y £ 5847 A5 50 2 51 o8
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] A4 B S5 - AT 307 T B8R 4= 3 AR okt LUCC B4 W B2 K 3K ) ) 191

1 409,—236,—2 704,—2 658,—1 545,—3 332,—3 196

t/(km’ « a), 1980—1990 4F, Dk + 48 {2 1k &% B hy &,

19902018 4, LA T SR FFR0N 2 3 . H 2 A 3 5

FEEN
(2) 1980—2018 4, LUCC 52 + ¥ {2 ih iy 3=

BLUKZ) 7 7E S W 2 Ak S [R] B I8 Y 32 8K 3l 7 4 )

:1980—1990 4, 2 T & B R M A H 7&K, AW

TFREBE M 1991—1999 4 /N HK 4 AR 457 B

SR S 520002010 4, LR R R (RO T/ R 32

(AR 2 RS it Y S it . DA S Tk & R R IR T I

20112018 4F , A1 3T Ak R 4 b 1B 5 1) 5920
AR T 5 ET AR B S sh . iR 15

AT B LUCC 1Y 38 45l 280 07 52 S DR ik 55 7 34

(20152018 AEBRAI) | A HE LR A7 55007 52 AN 0B 4 o e 4

Gl RN ) EEIR S & T AR T

b & R T A - B ) T A R TR AR

FERO SR 8h 1 05 1K HARFFBOR A A TR

W NAI A AL B A i 45 ie . TR

WIFFE B ] 1y B A 4 3 252 1 1) v 0 T o3 3 J I A e

2 LUCC iR #0501 km® 28 188 , 5 2t 5%

GERAFAE—E IR 2 . W FRATY SR B BE 5 0 55 40 P %

T A2k g R A ) /7 7 A R Y S AR T X 4y

TE Bl 2% 0 B B R Rl R R L E S R 3k LUCC
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