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Simulation of the spatial pattern of land use change in China: the case of planned
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Abstract: Land use change is a key subject in the research of sustainable development in environment. The spatial pattern
of land use change closely related to earth system functioning, such as climate warming, biogeochemical circle and
landscape biodiversity. In order to improve ecological environment and promote social development, a series of land use
policies such as afforestation, restoration of degraded grassland and protection of cultivated land had been formulated. These
policies will exert a great influence on the spatial pattern of land use in China. However, the land use policies only provide
an overview of the land use changes at the national scale but can’t give insight into the changes at the regional and
landscape scales. In this paper, the Dyna-CLUE model, which is a dynamic, spatially explicit land use change model had
been used to simulate the spatial pattern of land use change in China in the coming decades. The planned development
scenario was developed, in which the total area for each land use types in the future were defined as required by the land
use policies. The Chinese level land use demands were downscaled to land use pattern at 2 km® resolution. Six land use

types were distinguished which are built-up land, arable land, grassland, forest land, water area and other land. The
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spatial allocation of land uses were simulated based on the location suitability and user-specified decision rules. The driving
factors include climatic and economic condition, traffic situation, soil texture, topography and demography. Logistic
regression was used to quantify the relation between land use patterns and these drving factors. Climatic factors, traffic and
population were defined as dynamic driving factors. In the future, the HadCM3 B2 climatic scenario was adopted to provide
climatic data; the spatial pattern of population was simulated by SMPD ( surface modeling of population distribution) , and
the railway and road development plan was made by the government. Other stable driving factors such as topography, soil
texture were assumed to remain unchanged in the future 15 years. The performance of the land use change model was
validated, showing that this method can simulate the spatial pattern of land use change accurately. The results indicate that
the area of cultivated land would keep no less than 120. 33 million hectares, however, it would decrease in western region
where the land is not suitable for cultivation and would increase in central south China. The forest area would increase by
14.28 million hectares, mainly in northeastern and southwestern China, where the climate is sufficiently hospitable for
forest growth. The area of built-up land would increase by 5. 3176 million hectares, mainly in eastern and southeastern
regions of China which are characterized by high population density and advanced economy. The simulation has the potential
to help decision makers and scientists identify the critical regions that need specific consideration. The high spatial
resolution of the results enable the assessment of impact of land use change on a large number of environmental indicators,

including climate change, carbon sequestration and landscape diversity.

Key Words: China; land use change; spatial model; scenario; downscaling
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Fig.1 Flowchart of the simulation of future land use spatial pattern for China under the planned development scenario
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Fig.4 Spatial distribution of road in China in 2015 and 2020
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Fig.5 Spatial distribution of natural reserve in China

FR1 HIFIFEE Logistic E & EA% R ROC &

Table 1 The ROC values for logistic regression for different land use types
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il Grassland 0. 802
HHL Forest 0.875
HFHL Arable land 0. 864
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