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Fig.1 Core area of the Chang-Zhu-Tan metropolitan region of China
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Fig.3 Spatial distribution of urban construction land in 2015
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Fig.4 Prediction of urban construction land in the Chang-Zhu-Tan metropolitan region in 2030
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Tab.2 Prediction of construction and arable land in counties of Changsha city in 2030
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Fig. 6 Prediction of arable land in the Chang-Zhu-Tan metropolitan region in 2030
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Scenario Prediction of Urban Spatial Evolution and Its Impact
on Arable Land in Chang-Zhu-Tan Metropolitan Region, China

. 1,2 1,2 . 1,2
HE Chenggiang *“, WANG Pancheng *~, ZENG Yongnian
(1. School of Geoscience and Info-physics, Central South University, Changsha 410083, China;
2. Central for Geomatics and Sustainable Development Research, Central South University, Changsha 410083, China)

Abstract: The construction of the Yangtze River Economic Belt is one of the major strategies for China’s economic
and social development in the new period. The rational planning and scientific management of land space of urban
agglomerations are of great significance to a healthy and sustainable development in the Yangtze River Economic
Belk.

Located in the middle reaches of the Yangtze River, the Chang-Zhu-Tan metropolitan region has experienced
rapid urbanization, and urban expansion has had a profound impact on regional resources and the environment;
however, there was insufficient knowledge of the spatial pattern of land-use in the region, nor any prediction of
urban spatial pattern changes, and the impact of urban spatial expansion on the protection of arable land was yet

unclear.
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In this study, it predicted the urban spatial pattern of the Chang-Zhu-Tan metropolitan region in 2030 using a
cellular automata model of urban expansion evolved from extreme learning machine model. It analyzed the impacts
of urban spatial evolution on the arable land area and its spatial distribution under three scenarios of urban
expansion, namely, natural growth, planned development, and ecological priority.

It found that (1) under the three scenarios of natural growth, planned development, and ecological priority,
the urban construction land in the Chang-Zhu-Tan metropolitan region would reach 1295. 08 km”, 1166. 44 km”,
1104. 78 km® respectively in 2030, respectively. Specifically, from 2010 to 2030, land occupied by urban
construction would goes to a corresponding increase by 597. 54 km®, 2134.94 km’ and 448. 16 km” in the three
scenarios. The construction land in the region would be dominated by marginal growth, extending outward, with a
significant trend of urban integration. (2) Under the three scenarios of natural growth, planned development, and
ecological priority, the arable land in the region would be 2088.30 km®, 2134.94 km® and 2199.45 km’
respectively in 2030. The expansion of urban construction land leads to the reduction in regional arable land. From
the perspective of food security and sustainable development, the ecological priority development mode is the
preferred development scenario for the region in future.

The research conclusions can provide a scientific basis for urban spatial planning and management of the
Chang-Zhu-Tan metropolitan region, and provide a reference for the ecological safety and sustainable development

of the cities in the Yangtze River Economic Belt.

Key words: urban space expansion; scenario simulation; arable land change; the Chang-Zhu-Tan metropolitan

region
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