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Abstract ; Understanding changes in the landscape pattern of built-up land its driving factors not only helps to solve the eco-
environmental problems in cities but also provides a scientific basis for urban land use optimization and landscape planning.
In this study, we used multi-source data (e.g., 30 m resolution Landsat images and statistical yearbooks) to analyze
changes in sprawl mode, morphology and landscape pattern of built-up land in a rapidly urbanized medium-sized city—
Yangzhou City, Jiangsu Province, China. Furthermore, we employed the boosted regression tree method to quantify the
effects of geographic and socioeconomic factors on landscape patterns of the built-up land, which revealed changes in the

driving factors with the built-up land sprawl. The results showed that the area of the built-up land gradually increased from
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1995 to 2015. All of the three sprawl modes (infilling, edge-expansion and leapfrog) appeared in each period, but their
relative dominances varied with the built-up land sprawl. The morphology of the built-up land underwent an alternating
process of “diffusion” and “coalescence” , while the landscape pattern tended to homogenize (i.e., decreased fragmentation
and increased aggregation of the built-up landscape ). Geographical factors ( altitude and distance from the geographical
center of a county) played more important roles in shaping landscape pattern than socioeconomic factors. Moreover, the
combined effects of geographical factors decreased with the built-up land sprawl, while socioeconomic effects became more
significant. Landscape fragmentation of the built-up land increased with increasing altitude and population density and
decreasing total population; meanwhile, the landscape aggregation was inhibited. However, effects of other factors (i.e.,
distance from the center of a county, GDP per capita, and the proportion of secondary industry) on landscape pattern varied
with the built-up land sprawl. For example, the promoting effect of GDP per capita on landscape fragmentation turned to an

inhibiting effect, while the inhibiting effect of secondary industry turned to a promoting one.

Key Words: urban sprawl; landscape pattern; spatiotemporal evolution; driving mechanism; Yangzhou City
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Table 1 List of landscape metrics used in this study
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Fig.2 Spatial distribution of sprawl modes of built-up land in Yangzhou City from 1995 to 2015
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Table 2 Results of landscape pattern indices with geographic, social and economic factors

KR SR 1995 4 2000 4 2005 4F 2010 4 2015 4
Landscape indices R? RMSE R? RMSE R? RMSE R? RMSE R? RMSE
PD 0.44 0.36 0.46 0.36 0.43 0.37 0.64 0.26 0.59 0.28
ED 0.51 5.29 0.57 4.94 0.52 5.22 0.49 4.98 0.47 5.07
LSl 0.40 0.49 0.42 0.49 0.34 0.52 0.50 0.43 0.42 0.46
Al 0.35 1.47 0.39 1.41 0.34 1.68 0.67 1.28 0.61 1.39

w R%HE R, coefficient of determination; RMSE ; ¥ 75 HR 1% 22 |, root mean squared error; PD; EH % & | patch density; ED; 1 2% % J¥ | edge
density ; LSI; 5t IR FE 5L, landscape shape index; Al R -G | aggregation index
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Fig.3 Relative dominance of sprawl modes of built-up land in Yangzhou City from 1995 to 2015
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Fig.4 Changes in the area-weighted mean expansion index of

built-up land in Yangzhou City from 1995to 2015
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Fig.5 Changes in landscape metrics of the built-up land in Yangzhou City from 1995 to 2015
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