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Landscape pattern analysis along an urban-rural gradient in the Shanghai

metropolitan region

LI Jun-Xiang, WANG Yu-Jie, SHEN Xiao-Hong, SONG Yong-Chang  (Department of Environmental Sciences East
China Normal University, Shanghai 200062 ,China). Acta Ecologica Sinica,2004,24(9):1973~1980.

Abstract: Urbanization is one of the most important socio-economic phenomena that profoundly influence modern landscapes.
This dramatic form of land transformation results in a number of changes in urban morphology and landscape structure, which
further affect the physical, ecological and socioeconomic processes in and around cities. Shanghai, as the biggest and most
rapidly developing city in China, is uniquely important in the study of the patterns, processes, and consequences of
urbanization.

Based on a land use dataset derived from 1 : 50000 aerial photos, we combined landscape metrics with gradient analysis to
quantify the landscape pattern along an urbanization gradient in the Shanghai metropolitan region. Several landscape metrics
were computed along a 65km long and 5km wide transect with a moving window. The results showed that agricultural land
accounted for 60% of the total area, and was the dominant landscape type. Industrial, residential and public facilities land
uses, together indicative of the level of urbanization, accounted for 22% of the total area The proportion of residential land use
in the suburban was as high as 12.69%, and the mixture of high percentages of residential and industrial land uses in the
suburban zone suggests that the current landscape structure in the Shanghai metropolitan region may not be optimal.

The spatial pattern of urbanization could be reliably quantified using landscape metrics with a gradient analysis approach.
The urbanization center and frontier could be identified precisely with class-level landscape indices. Different landscape types

exhibited distinctive spatial signatures along the transect. Landscape fragmentation and heterogeneity induced by the
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urbanization could be quantified by landscape-level indices. The multiple peaks in the graphs of landscape metrics against the
urban-rural gradient corresponded to the urban center and the newly developed Pudong District. The changes in landscape

pattern along the transect suggests that landscape metrics combined with gradient analysis are a robust tool to study the spatial

pattern of urbanization.
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Fig. 1 Synoptic landscape characteristic for Shanghai Metropolitan region
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Plate I Landscape types in Shanghai metropolitan region



