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Spatial pattern gradient analysis of a transect in a hilly urban area in China from

the perspective of transportation corridor sprawl
LU Zhigiang " ,DAI Fuqiang,ZHOU Qigang
Department of Land Resource Management, Chongqing Technology and Business University , Chongging 400067, China

Abstract; The improvement of accessibility determines the intensity of land use change. In the past 20 years in China, the
development of transportation has accelerated the process of urbanization and land use change. A 6-km distance between two
sides of the Chongqing Rail Transit Line 3 was selected as the study area. The research focused mainly on the following key
points: (1) how the spatial pattern changed during the study period; (2) how the spatial characteristics of the traffic
network changed in the hilly area during the period of rapid development; and (3) how the gradient characteristics of land
use changed at different road-density-levels.

Chongqing Rail Transit Line 3 was selected as the control line of the study transect. Line 3, the longest single monorail
in the world by track length, runs north-south and links districts separated by the two main rivers in Chongging, the
Yangtze (Changjiang) and the Jialing (Jidlingjiang) . Six buffer zones of 500 m (totaling 3 km) were generated along each
side of the line.

The object-based classification of remote sensing data was applied to map land use. Kernel density estimation (KDE) ,
landscape indices, and gradient analysis were adopted to determine the corridor effect on regional land use. Gradient
analysis based on landscape metrics analysis is widely used to study landscape pattern changes in response to rapid

urbanization. To discover the relationship of traffic networks and changes in urban patterns of the study area, several
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landscape metrics were computed along the transect that crosses Chongqing.

The results indicate that built-up areas and arable land were the most changed land use types. The urban area expanded

from 6550.20 hm® to 21077.37 hm’. Conversely, the arable land decreased from 27884.07 hm® to 15929.10 hm’. The

changes of road location and land use showed an obvious gradient character, whereby road density and intensity of land use

decreased as the distance to Transit Line 3 increased. The transfer of land use changed from weak to strong then to weak.

The traffic corridor effect was obvious in Chongqing, a typical hilly city in China. The Chongging traffic transect in this

study clearly illustrates the relationship between regional traffic conditions and urban development. The comparison of buffer

zones , road density levels, and land use is an effective way to identify the network character and ecological problems caused

by rapid urbanization. This study also effectively quantified the impact of traffic expansion on shaping urban character.

Key Words: transportation sprawl; kernel density estimation; landscape index; transect in the hilly urban area;

gradient analysis
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