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Fig. 1  Spatial distribution of agricultural regions and cultivated land in 2020, China
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Tab.1 Change magnitude of cultivated land use in different agricultural regions of China
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Fig.2 Spatiotemporal patterns of cultivated land use change in China
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Fig. 3 Spatiotemporal patterns of average elevation of cultivated land in China
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Fig. 4 Changes in cultivated land area and average elevations in agricultural regions of China
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Fig. 5 Spatiotemporal patterns of average elevation change of cultivated land in China
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Fig. 6 Areas and elevations of newly added cultivated land in different agricultural regions of China
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Vertical Expansion Patterns of Cultivated Land
in China and Underlying Drivers

LIU Qingging, CHEN Wanxu”, YANG Liyan, ZENG Jie

(School of Geography and Information Engineering, China University of Geosciences, Wuhan 430078 , China)

Abstract; Vertical expansion of cultivated land challenges the agricultural sustainability in China, severely
compromising both food security and sustainable land use. Scientifically delineating the patterns and drivers of this
phenomenon is critical for safeguarding national food security and guiding evidence-based policies such as farmland
downslope transfer and forest-farmland conversion. Former studies lacked in-depth exploration of the characteristics
and mechanisms underlying cultivated land vertical expansion, limiting targeted conservation policymaking.

In this study, it utilized 30 m X% 30 m resolution land-use remote sensing data (1980 —2020) , and quantified
spatiotemporal changes and vertical expansion patterns of cultivated land across China.

(1) Tt found that during 1980 —2020 there was a general increase in cultivated land area at an annual rate of
0.02% . Northern arid/semi-arid regions appeared as primary gain zones, while significant losses occurred in South
China, Huang-Huai-Hai Plain, Sichuan Basin with its periphery, and the Lower-Middle Reaches of the Yangize
River.

(2) Nationwide vertical expansion averaged 17. 38 m. The Qinghai-Tibet Plateau recorded the maximum
ascent (66.02 m) , whereas northern arid/semi-arid regions exhibited the steepest descent (76.05 m). There was
a prominent vertical expansion of cultivated land in the agricultural regions of eastern China, while the average
elevation of cultivated land in the agricultural regions of western China showed a decreasing trend.

(3) Incoming cultivated land (26. 21 x 10* km®) averaged 677. 95 m elevation-significantly higher than
outgoing land (25.06 x 10* km®, 585. 17 m). Conversion from grasslands and forests constituted the dominant
expansion pathway.

(4) Resource endowment, site conditions, and polices/regulations collectively drove the expansion through
remote-proximal coupling effects.

This research provides a scientific foundation for macro-control strategies and spatially differentiated

governance of cultivated land conservation.
Key words: cultivated land; vertical expansion; causal analysis; mechanism
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