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Abstract: Exploring coordinated development pathways for transportation construction and farmland pro-
tection aims to establish a sustainable development framework that not only meets the demands of modern
transportation infrastructure, but also effectively safeguards national food security. Taking Xinjian District
of Nanchang as a case study, this paper presents a combination of GIS-based spatial analysis and multi-sce-
nario forecasting models to reveal the spatiotemporal evolution characteristics and conflict mechanisms of
farmland occupation by transportation construction. The scale of farmland occupation and the resulting
pressure on the balance between farmland occupation and compensation under different scenarios are also
predicted and assessed. The findings indicate that from 2010 to 2023, farmland occupied by transportation
construction in Xinjian District exhibited a phased upward trend and a spatially clustered distribution pat-
tern. Significant characteristic differences are observed among various types of transportation construction
land use in terms of farmland occupation, exerting multidimensional impacts on farmland quantity, quality,
and fragmentation. In the future, the pressure on maintaining the balance between farmland occupation and
compensation associated with transportation construction in Xinjian District will continue to intensify, un-
derscoring the urgent need for developing a systematic response framework. Finally, the paper proposes a
"planning- construction-management" three-in-one framework for coordinated development, providing an
operational theoretical reference and practical paradigm for advancing China's national strategy of develop-
ing a strong transportation network while implementing the fundamental policy of farmland protection.
Keywords: land for transportation construction; farmland protection; balance between farmland occupa-

tion and compensation; GIS spatial analysis; scenario forecasting; Xinjian District of Nanchang
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Fig.1 Changes in farmland area occupied by transportation construction

from 2010 to 2023 in Xinjian District, Nanchang
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Tab.1 Comparison of projected farmland occupation by transportation

construction under the current model scenario
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Fig.4 Coordinated development framework of transportation construction

and farmland protection
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