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Spatiotemporal evolution characteristics and influencing factors of cultivated

land use transition on Loess Plateau in east Gansu Province

Wang Yonggiang, Ren Qiangian, Xie Baopeng, Chen Ying, Pei Tingting, Chai Yue
(Gansu Agricultural University, Lanzhou, Gansu 730070, China)
Abstract: [ Objective] The spatiotemporal evolution and driving factors of county-level cultivated land use
transition were explored in order to provide a scientific basis for sustainable regional agriculture and the coordinated
development of the county scale economy, society and ecology. [ Methods] Taking each township in Tongwei
County, Dingxi City, Gansu Province, on Longzhong Loess Plateau as the research unit, the “spatial-functional”
morphology analysis framework, entropy weight method, spatial autocorrelation analysis, and geodetector were
used to analyze the spatiotemporal dynamic characteristics and driving factors of cultivated land use transition in
Tongwei County from 2005 to 2022. [Results ] @D During the study period, the cultivated land use transition

index in Tongwei County showed an overall upward trend, with significant growth from 2008 to 2013 and a peak in
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2013 (0.389). The spatial morphology transition index of cultivated land use increased from 0.130 in 2005 to
0.147 in 2022, and the improvement areas were mainly distributed in the southwestern and northern parts. The
functional morphology transition index increased significantly from 0.082 in 2005 to 0.133 in 2022, and differences
among townships gradually decreased. @ During the study period, the global spatial autocorrelation of regional
cultivated land use transition was not significant, and the overall spatial distribution was relatively random. Spatial
morphology transition showed a significant positive correlation, with a stable distribution trend of higher values in
the east and lower values in the west. Functional morphology transition showed a variation trend of clustering in
the south and spreading in the northeast. @ Natural factors were the fundamental influencing factors of regional
cultivated land use transition, while policy factors such as socioeconomic development and land remediation
projects played a significant promoting role. Cultivated land use transition was jointly driven by two-factor
enhancement and nonlinear enhancement effects of the influencing factors of spatial and functional morphology
transition. [ Conclusion] In the future, the sustainability of cultivated land use transition should be promoted from
multiple dimensions by improving agricultural production conditions, strengthening village collective economic
organizations, and enhancing farmers’ awareness of cultivated land protection.

Keywords: cultivated land use transition; spatiotemporal evolution characteristics; entropy weight method;

spatial autocorrelation; geodetector; Tongwei County of Gansu Province

BEHb R B2 23, bR SR R A
iR MU R O i a3 | NI B N ES AT B
4 T R ARG TR R AR R
U, B LR A T 220 02 R 5K v TR 098 il e R A
WA, T AE SR e WU R Tk b 5 50 R, AT
7l B Hb =2 8] 9 22 FilAS W 39 5 3l 22 Rl B UK
T Yk S A A a7l S5 R B S R TR A P AR
o 5t B, 30 £ 5 F SRR Y 0 S80I B A A5 A
FIF ) R & o€ th o FEBCES 50F b B F LS A% %
T PR, Az 25 P 55 24 o 45 O %) 390 512 ) R A, 38 3 77 R
B R PR T BF AR R R R TERE 1 BRI, I fal E £
L AT I S B b R R G R S BB b R Y T R
SERFH L O Bh 2Si ok 200 A e 1) TR R 24 R

- b ) R A — 3] d LR 1987 4 B Walker™ 43
BT R K 35 B 5 A MR A I 488 1, T i 38 R ARl
it 3 e R g A b ) et B L B R A L - b R
JH e R AE A by 545 g LA 3 B, FUAE S R iy
) 5 70 S e i Ok AL Y T oY R AR v 7R B
b ) Y A Ak 0 A R R0 1 T T . B R R A
BRG(GIS) AR N & J& B i A 54 789 1) We ol Fn
3 AT R ITORS B0 AN K. 3R OR  BOR R 2 1Y [ Ak 2
T U 5 T Bk 1 ) R 2 78 4 3R Sh LR A AR
PR SHAa3 RRAME LR, 21ttay, i
RS bR R RS ST AR LIRSS A b
FhE AR S NIRRT T R . RN
Sy b B b A B A A A AT T 2 R
I Ry B i R B 76 26 235 TR) TR 2 R ) BB TR S B R T
MNYERE . 5 St 5T 2 DL ok SR A E AT AR R LR BT
PE— 20 F 5 T Bk R R H S S BRI .

WF 5% ROBE SR &, 4 B BF 5% 2 4 v e 3T B DR
B A A RE . NFSE N AOR A, B i E
Tk i R R 2 T8 A 5T B R A AR B M R A R e
23 AR RRAE N Bk b ) B TR e DR 2 L R B
MR R S e g KUY AR SR RO A
Z AT RE 3N . OTEHE bR H 5%
AU B 25 AR RRAE 5 T, 22 F AT K 2 T RS MLGIS
AR 32 A% % B A T A IR A A G 4 b S
oL WEANERSE T B R B 1) R R S S e 4 R B
RUBRIE OFE B R 5 RS e PR T, Y R
WY R E A T AR A S BURSF 2
FWFE AR IR R e AL St a MT g G
177 B AT 25 PR 2R 6 B0 2t R 5 A 1 g . O 7E Bk b
FI 5% 1 5 22 Ge 3K AR S ORI RO AR & P G
ST, BT 2 A B P R AR R
FINT =& Z AN ERE R

ZE ERTIR 24 F X T Bk b A 54 R 5T R fA
TZooth, BFEHEMIG 5 UL A, 05 B
AR R B EH L TR A A 0 B R
YL IR 5, R 0 R T O6F P 2 IR B DX B AT A
fFE®E. BAMRZIETERE G 0T R LA 58
OB X g B BT 2 BRI M 6
R D A, N H AR SR E B b 8 1 8 5
X AE b B B A ST AR X A S AU 2, X
BT RO IR AR R T2 E K . X
BT T B S R A AR el R B i S
M AR — E R AR R R EENE ., T
ok, 5 R X 2 B0 X% JRIR AL, 55 3l
A1 AT 25 0 A0 S5 B ()8 H B 2 DX B b )



43

R A B v B v SO R T B 2R I s R AT R R TR R 409

Al & 4 TR Bk R o itk — 2B Sl AT
Fr 82 % e FHE b R R 55 A G T BB SR STt T B
TR S8R T AT 3, B 50 R S R 9 S K
TR AN, A B B KD G A5 22 T A BOSR  3X 2E BOR 1Y
S il 550 SR RS 0B 2 6 6 A v D X At BT B
— B S M. T, ARGk BB P B
Ji M X 3 Y BAE S F oY X8R, VR R 184~ &
BN AF S BT, AL 25 [ 25 - D R T 28 Bk i 1
B BT HE 4, 76 70 B 2005—2022 4F 18 1H H 4% 2 4t
B b ) % 20 B 28 VR AR R AE Y G 2B R
FH M P PR U 28 45 A 1 AR AR 2 U S DA KB b L
RLEA T SLOR 2h M de 24 5E T BB b R
S RVOL AL AL, T AE S 7 FR 1) 25 b X O Ak B b R 4
SR A2 B b P R AT AR SR A AR A

1 MR5Jiik

1.1 HREER

W TE B AT H R A R, v T AR e A T
A R IR P B VA AR b Y, R B R DRSS A Y
MY IR D B #2803 903 km®, % iy 1Y
A6 1) 4R B A}, BRI AE 2 000 m 22 47 o % X 8
T B R ) 2 R XL B K BN R B AN
Z X SR TE DA 0 v Ak 3, R IR ) R AE,
BB N, BoK Hm Ak msE . BN
T2 B R AR /D S AT IR RS A Al E R R 2 PR
BE 2023 4F 0 E kb i AU 1548.27 km®, i B
BT AL 39.67 %0, KIRZ W A RURI S E, E
BRI G EEY . R X B KR
2 B% b R /N T R AR S R Rl o BN AR A
F o g, AN B8 b 1 AR T 4 KR £l HLAR
TR RS . b A 21 22, B 5 A 2538 Bk Ok B 5
Jiti 1 A Ml 5 g R R T B o B A D i R R AR
b R b, MR RS R R AR T W AR, TR X
ol B b 1) P % Y A I s 388 R IR S LR e R 3R, X
T8 7R B SR AR PSS A Al 1 b R AR AR A
P Ak DX 38+ Hb e 5 R O X, AR AR AR R R AR B RN
Plb T Rpek R R B A HEE L,
1.2 HEFRIFERALE
1.2.1 #¥ERR

ARBFFE LB 2005—2022 4E W HF S ) Bt . L4
A EEEHC A G Bt R CHOR R R AR %) &
HEHA(ERAEF Mt SR BRI AR BB R
DL K ik 2 B SRR ok A rb [ B IR IR B R 5 A
Py o A b A BCE R X R 2 41 BA % A (19 1985
—2022 FF A Bk 30 m 43 B R A b B 3% B A 7 W

(GLC_FCS30 D), K & & T 80% . DEM %t & B
b B A (R B o B R A PR R B R A b B R
IBERE 2 55 B ol o AR 30 AR KR RO ok
IR 5 980 e Rk 2 B vt o A BN B A& g —
JA R 2 30 mX 30 m 1Y 43 PEAE, IR AL bR AR S
CGCS2000 3 Degree GK Zone 35, #fi {1 2% - B4 5
6 B8 78 43 S0 23 1A) 3 B —

=ch R E/m
o w0 e = ERan [ e
T T hm PR 55 R G 3 1S GS(2019) 333 5 B9 4R
WAL IR HIAE . IRERIEE S, TR,
1 HREEATEREBEERER
Fig.1 Elevation map of Tongwei County,
Dingxi City, Gansu Province
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Fig.3 Transition and evolution of cultivated land use spatial morphology in Tongwei County
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Fig.4 Transition and evolution of cultivated land use functional morphology in Tongwei County
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Fig. 5 LISA clustering maps of cultivated land use transition of Tongwei County during 2005—2022
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Table 5 Selection of influencing factors of cultivated land use transition
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Fig.6 Single-factor detection results of cultivated land use transition in Tongwei County
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Fig.7 Interaction detection results of cultivated land use

transition in Tongwei County during 2005—2022
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