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Fig.3 The evolution of urban sprawl in Hangzhou
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Measuring Urban Sprawl in Large Chinese Cities: A Case Study of Hangzhou

ZHANG Lin-lin', YUE Wen-ze'?, FAN Bei-lei’

(1. Department of Land Management, Zhejiang University, Hangzhou,Zhejiang 310029, China;2. Key Laboratory of
Carrying Capacity Assessment for Resource and Environment, Ministry of Land and Resources, Beijing, 101149, China;
3. School of Planning Design & Construction, Michigan State University, East Lansing, 48823,USA )

Abstract: With rapid urbanization and economic transition, large Chinese cities have increasingly experienced
urban sprawl that has been prevalent in the western countries. Despite of a proliferating literature in the con-
cept, impact, mechanism, measurement and control strategy of urban sprawl, scholars have not reached agree-
ments on its definition and approaches of measuring the sprawl. Based on two commonly accepted core charac-
teristics of sprawl, i.e., the discontinuity of land use and low density of population, we proposed to use land ex-
pansion index and population density index to define and measure urban sprawl in large Chinese cities and use
the main city area of Hangzhou as a case. Based on the socioeconomic data and land use data derived from
four scenes of Landsat MSS/TM/ETM + images in 1978, 1991, 2000 and 2010, we characterized the urban
sprawl of Hangzhou over three periods (1978-1991, 1991-2000, 2000-2010). In particular, this study has em-
ployed unsupervised and supervised classification methods to interpret the pattern of urban land, GIS spatial
analysis to analyze land patches of “leapfrog” and edge-growth, which reflect the discontinuity of land use in
urban sprawl, and statistical analysis to investigate population density on a street (or town) scale. The results re-
veal that Hangzhou has experienced extensive urban sprawl, with the comprehensive sprawl area amounting to
6.923 km’ during 1978-1991 but dramatically increasing to 137.413 km® during 2000-2010. Further, population
growth rate has lagged behind the land expansion rate in Hangzhou. Moreover, although urban sprawl in differ-
ent phases displayed distinct characteristics, a polycentric urban development can be identified, with most new-
ly developed urban land concentrated in Binjiang and Xiasha districts. The study indicate that the method of us-
ing land expansion index and population density to measure urban sprawl is a simple yet appropriate approach

that can be used to other cities in different regions or countries.
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