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Newly cultivated land changes and multi-scale detection of their
driving mechanisms in western Jilin Province

Feng Peiyue"?, Liu Wenxin'”*
(1.Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun, Jilin 130102,
China; 2.College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 101408, China)

Abstract: [ Objective] The spatiotemporal evolution and scale-dependent driving mechanisms of newly cultivated
land (NCL) in western Jilin Province were analyzed, and cultivated land protection zones were delineated, in
order to provide a scientific basis for spatially differentiated cultivated land reclamation and precise management.
[ Methods] Based on land use data from six periods between 2000 and 2024, methods including spatial
autocorrelation analysis, geodetector, and self-organizing feature map (SOFM) clustering were used to
systematically examine the multi-scale driving mechanisms of NCL and to delineate cultivated land development
and protection zones. [Results] D The total cultivated land area showed a pattern of “decrease followed by an
increase”. NCL increased steadily after 2010, reaching 3.51><10° hm® by 2023. Spatially, NCL was highly
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clustered (global Moran’s I: 0.293—0.415). @ The driving factors exhibited significant scale effects. Reserve
cultivated land availability was the dominant factor at the county level (¢g= 0.618), while settlement accessibility
and water resource conditions were more influential at the township and village levels. At the 5 km grid scale,
landscape pattern factors became the core drivers. @ Significant interactive effects were identified between
socioeconomic factors such as population density and cultivated land condition factors. @ Four distinct functional
zones were delineated: ecologically constrained and vulnerable zones mainly in the east and northwest, where
natural constraints strongly limited the potential of NCL; cultivated land priority protection zones in areas with
convenient transportation and stable cultivated land use, where strengthened protection of basic cultivated land was
required ; cultivated land potential development zones with abundant reserve cultivated land resources suitable for
reclamation and expansion; and NCL key control zones primarily in urban-rural fringes, where strict land
development control and ecological protection policies were necessary. [Conclusion] NCL in western Jilin
Province is concentrated in cultivated land-dense areas in the western and southwestern parts of the study area.
The driving mechanisms exhibit pronounced scale effects, and the interactions between socioeconomic and

cultivated land condition factors are significant. Therefore, differentiated management measures should be

implemented to optimize the layout of NCL and coordinate food security with ecological protection.

Keywords: newly cultivated land ; scale effect; driving mechanisms; geodetector; western Jilin Province
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Fig.1 Overview of Topography and land use in western Jilin Province
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Table 1 Indicator system for driving factors of newly cultivated land
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Fig.2 Changes in cultivated land and newly cultivated land in western Jilin Province

ity

a 2000—2005%

b 2005—20104

K5, B K

e G | .

\,
\ \@i&}ﬁiﬂ

i G 7 %ﬂ%%ﬂmﬂﬂ

B

— it — B

¢ 2010—2015%

Bk W AE W ks
#it o= By oA it \%" = RGULE it \%" = (S
\ / , L & \@i&mfm %\%&m
/ { &
— B — i = — i

d 2015—20204

22 HFIAEE

Hy T 4 AT T, 2000—2024 4 75 AR 75 35 4 1 1) )
B EARE LTS 207 T A XA 2 R 2 AE
S AE o ST SR SR s B OF ST LU
BF 1t 3 25 8 Ak 1Y) 2 A G B B B < 2000—2010 4F y #f 3l
T S, 2010—2024 4 R BE LR A s o
H,2015—2024 4F Bl 245 FE 48 Tt o5 ol 1 3 .

FE 23 (8] 43 A b, A b R O BRIX AR P e T X
RS PG AL, FR IV T R, AR AR R T Y A%

e 2020—20244
3 EMEATEBIHAAEBER

Fig.3 Overview of land use transition in western Jilin Province
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Table 2 Global Moran’s I of newly cultivated
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Fig.5 LISA cluster maps of newly cultivated land during different periods in western Jilin Province
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Fig.6 Multi-scale factor detector results of newly cultivated land in western Jilin Province
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Fig.7 Multi-scale driving factor interaction detection results
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Fig.8 Zoning of cultivated land development and

protection in western Jilin Province
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Table 3 Characteristics of cultivated land development and protection zones in western Jilin Province
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