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Abstract: As a strategic carrier of national new urbanization and economic development, Chinese urban agglomerations are
facing the challenge of synergistic governance between urban land expansion and ecological protection. By exploring the
spatial and temporal characteristics and patterns of urban land expansion in 19 Chinese urban agglomerations under multi-
scenario simulations, this study aimed to reveal the ecological impacts, propose ecological protection strategies, and

optimize the expansion paths to provide scientific support for urban planning and sustainable development. Few studies have
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revealed the different characteristics of urban land expansion in the 19 Chinese urban agglomerations under multi-scenario
simulation. This limitation has constrained the ability to formulate fine-grained urban development policies tailored to the
characteristics of different urban agglomerations. Therefore, this study revealed the characteristics of multi-scenario spatial
and temporal changes in urban land use and its expansion patterns of 19 Chinese urban agglomerations from 2000 to 2030.
We used multi-source data, the PLUS model, and landscape pattern indices. The results were as follows. (1) The
proportion of urban land area increased from 1.27% in 2000 to 3.20% in 2020, of which the contribution rate of arable land
transfer reached 65.3% , and the maximum urban land area under the urban development scenario was 1.70x10° km® in
2030, which was a 4.3-fold increase compared with that of 2020; (2) The landscape pattern showed significant
heterogeneity. From 2000 to 2020, the urban land area of Chinese urban agglomerations increased, the degree of
fragmentation increased, the shape of the landscape tended to be more complex, and the average size gradually became
smaller. Under the urban development scenario in 2030, the expansion of the urban land area was more drastic, and its
aggregation and complexity increased. Core cities exhibited large-scale and rapid expansion with complex spatial patterns.
They still maintained a high average patch area under the ecological protection scenario. Sub-core cities exhibited relatively
small-scale expansion but high patch density and aggregation, reflecting a moderate expansion trend. Other grades of cities
experienced small-scale expansion, slow speed, simple spatial patterns, and limited and dispersed land use expansion; (3)
The expansion pattern showed the dynamic conversion characteristics of *enclave-infill’. From 2000 to 2010, enclave
expansion was widely distributed in urban agglomerations such as Harbin-Changchun, Mid-southern Liaoning, and Beijing-
Tianjin-Hebei, while infill expansion was concentrated in eastern coastal areas and some inland urban agglomerations. From
2010 to 2020, enclave expansion decreased while infill expansion increased, especially in eastern coastal areas and urban
agglomerations such as Chengdu-Chongging and the middle reaches of the Yangtze River. Core cities were dominated by
infill expansion. Sub-core cities gradually transitioned from sprawl-infill composite expansion to infill domination, and infill
expansion trends were also seen in other grades of cities. In 2030, under the scenarios of urban development, cultivated
land protection, and natural growth, sprawl expansion was dominant. Under the scenario of ecological protection, fewer
areas of urban land use expansion occurred. Sprawl expansion dominated in core cities under the urban development
scenario, and sprawl-infill composite expansion occurred in the sub-core cities. The results of the study provided important
references for the healthy development of cities and towns, the sustainable utilization of cultivated land resources, and the

safeguarding of ecological environment in urban agglomerations.

Key Words: urban land expansion; multi-scenario simulation; landscape pattern index; expansion patterns; urban

agglomerations ; China
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Fig.1 Locational map of urban agglomerations in China
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Fig.3 Urban land use transfer chord diagram under multi-scenario simulation
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Fig.4 Spatial distribution of urban land use landscape pattern indices under multi-scenario simulation
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Fig.5 Spatial distribution of urban land expansion patterns under multi-scenario simulation
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