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Spatiotemporal pattern and influencing factors of green use efficiency of

cultivated land in Guangxi Zhuang Autonomous Region

Lu Yanhe', Liu Yanhua', Meng Yeming', Wei Yuanyuan', Liang Yunfei’, Zhang Linpeng®
(1.College of Natural Resources and Surveying s Nanning Normal University , Nanning , Guangxi 530100,
China ; 2.School of Geography Science and Planning , Nanning Normal University s Nanning s Guangxi 530100, China)

Abstract: [ Objective] The spatio-temporal characteristics and influencing factors of the green use efficiency
of cultivated land in Guangxi Zhuang Autonomous Region were studied, in order to provide decision-making
basis for promoting the management and efficient use of cultivated land and promoting the green development
of agriculture. [ Methods] An index system was established using panel data from 14 cities and regions
between 2010 and 2021. The super-efficiency SBM model was applied to estimate the green use efficiency of
cultivated land, while the spatio-temporal distribution patterns and evolution trends were visualized using the
ArcGIS analysis tool. Additionally, the GTWR model was employed to reveal the spatio-temporal
heterogeneity of influencing factors. [ Results] O Temporal trends: The green use efficiency of cultivated
land in Guangxi Zhuang Autonomous Region underwent three distinct phases-steady growth, slow growth,
and rapid growth-demonstrating an overall upward trend. However, notable differences were observed in the

efficiency evolution curves across different cities. @ Spatial distribution: The efficiency levels were highest in
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Eastern and Southern Guangxi Zhuang Autonomous Region, moderate in western and Northern Guangxi
Zhuang Autonomous Region, and lowest in Central Guangxi Zhuang Autonomous Region. The disparities
between “east vs. west” and “north vs. south” gradually narrowed over time. @ The impact mechanisms of
various factors exhibited significant spatio-temporal heterogeneity. Positive factors contributed to rational
resource allocation and industrial structure optimization, while negative factors exacerbated challenges such
as soil degradation, labor shortages, and pollution intensification. [ Conclusion] The green use efficiency of
cultivated land in Guangxi Zhuang Autonomous Region displays substantial spatio-temporal variations. The
multiple cropping index, agricultural machinery input intensity, and urban-rural income disparity exert
strong influences. To enhance land use efficiency, future efforts should focus on leveraging the unique
agricultural characteristics of different regions, formulating region-specific improvement strategies, and
promoting differentiated agricultural development, ultimately fostering a more sustainable and efficient use
of cultivated land in Guangxi Zhuang Autonomous Region.

Keywords: green use efficiency of cultivated land; super-efficiency SBM model; GTWR model; Guangxi Zhuang

Autonomous Region
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(2) KA RE ML T BF A 2 7. I 4 AT, T
AT B s T L SR s T L T R T R
Wi S ZETH 8 AT MY 8RB I 2R 7E 2016 AR RN
L%, ML BRI K B Hs T Ah, Ay i
KR BE F T HACRIETE 2021 4R35 5] 1.00 DL b, 52
PUAHXT 58 R0 . StHs T 2017 4F 2019 4F 8 i ™ &
T SR E R E . BRI RAEY A K Z B R
FEI 5 A 1 90 A2 461 7™ B, B b R 5 6 4 T R U
AN T 0 SF B2 T T e R AR K IS A X A L B
M0 Tl Ak A0 T 0 R ek L B b A L B b AR A
3 1% FH b S8 ) RUAR 2 SA b J , F) FH AK
M VAR B N AR T SRR T AR B R FE
7= B4 Ge gl 35 SR Al s Rl M i1 &
JRE ARG T o 0 LA S B Xl i 2 €, ) R R 4 T
32 ITEHRBERHMFENARNRTEAS K

fiE 5> 47
3.2.1 Mz E A A F RS /HE ETHE 2
HTT PR F 6 XOBE b Ak R SR (B 7R R A & R

WA AE 2R, e 4 2010.2013,2016,2021 4F 4 4>l
RUAEAy , FIH ArcGIS [ 8K W7 3% 20 Be T W40 BF b 2%
0 1) FH 35k 23R 4 ) 43 A3 s Sy (DR ER AT F 98 95 48— IO 3K
FAH A G 53 bR M o A A il & A B2 55 G 3 X6 L
AN TEAE Gy 1 AR [6) 306 A AR AR S 90, d sl 5 T
H1,2010—2021 4, T V5 M B 36 X 4 b T B b 2% £
FIAZCRAAAE R E SN 2SN EWER T T %
H 36 DX K DX R b 2 €5 1) FH 50 38 A8 AL RRAE L 2 T ]
5 22l B AR AR Ay 28 B X RCR AR AR A TR B (] 6)

L2r MEKE —— WFT e T
§ B 9 BB —e— F B
g Lol —emE —e—kEW e AW
NS
B
& L
) 0.8
g
2 06}
E:

0.4

R RSP ROPS AFOR P o
&

4 2010—2021 £/ B K BB RELBEHT
HAXMTHEREANARENERTL
Fig.4 Interannual change of green use efficiency of cultivated
land in cities of low-efficiency urban agglomeration group in

Guangxi Zhuang Autonomous Region from 2010 to 2021
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Fig.5 Spatial distribution pattern of cultivated land green efficiency across cities in

typical years in Guangxi Zhuang Autonomous Region
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Fig.7 Spatial evolution trends of cultivated land green efficiency during typical

years in Guangxi Zhuang Autonomous Region from 2010 to 2021
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