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Fig.1 Land use changes of Pudong New District in Shanghai Municipality, affected

by government planning (comparing dotted circles in Figs. a-c)
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Fig.2 Land use changes of Zhongmou County of Henan Province, affected by Xinzheng International Airport and

Zhengzhou East Railway Station (comparing the dotted circles in Figs. b-d)
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Trends of land use change model development
since the 1990s and future challenges

WANG Yuanhui'’, SONG Changqing’, GAO Yifan’, XIE Yiru’, YE Sijing’, GAO Peichao™
(1. State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China;
2. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)

Abstract: Driven by various natural and human factors, the land system in China is undergoing profound
changes. Modeling land system changes can provide not only decision support for major national needs such as
territorial spatial planning but also research support for mechanisms of land use changes and modeling of the
integrated terrestrial system. This study reviewed studies of land use change modeling through analyzing the
origin and development of land use change models. We summarized the development trends since the 1990s and
discussed existing challenges and future prospects. The review showed that there exist two development trends
in land use change models: the balance between demand and supply, and the combination and optimization of
model parameters. The former trend is reflected in an ideological transformation from consideration of only
supply or demand to consideration of supply-demand balance when modeling land use changes. Also, there exist
two routes to realizing this ideological transformation, namely the top-down route of downscaling spatialization
and the bottom-up route of coupling scientific demands and models. The latter trend is not only reflected in the
changes of modeling rules from descriptive rules to combined parameterized rules but also in a series of efforts
aiming at the optimization of model parameters, specifically in the improvement of regression models and the
combination of machine learning methods. Existing challenges of land use change models lie in the divergence
of core mathematical mechanisms, challenges of the fledging transformation from unsupervised to supervised
simulation, and the deficiency of the new paradigms (vector data-based and integrated data-based) to overcome
the shortcomings of the old paradigm (raster data- based). This study recommends more attention to the
mathematical mechanisms of land use change models, through evaluations of existing mechanisms, and the
incorporation of complexity in analytic expressions. Future land use change models could be improved through
coupling series of planning policies under the new paradigms to promote the further development of supervised
simulation.

Keywords: land use change models; model mechanisms; trends; challenges



