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Fig. 2 Relationship between heat island intensity and
economic scale (GDP) in Shanghai from 1961 to 2010
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The impacting mechanism and laws of function of

urban heat islands effect:
A case study of Shanghai

PENG Baofa', SHI Yishao’, WANG Hefeng’, WANG Yali'

(1. College of Resource Environment and Tourism, Hunan University of Arts and Science, Changde 415000, Hunan, China;
2. College of Surveying and Geo-Informatics, Tongji University, Shanghai 200092, China)

Abstract: Urban heat island is the interactive result between human factors and the local
weather conditions. In terms of human factors, land use and land cover change, anthropogenic
heat and atmospheric emissions of pollutants caused by the interaction between
industrialization and urbanization are particularly important. This article reveals the impacting
mechanism of urban heat islands effect from the three aspects including scale and intensity,
types and layout, and patterns of land use changes exemplified by Shanghai. Empirical
evidences show that: (1) Land urbanization is the most important factor affecting urban heat
island intensity in Shanghai. In terms of the influence of built-up area expansion on heat
island intensity, accumulative effect is greater than incremental effect; (2) Industrialization,
real estate development, and population growth are the second more important factors
impacting urban heat island intensity in Shanghai. As far as the influence of economic
development and energy consumption on heat island intensity is concerned, density effect is
often greater than size effect; in terms of the influence of floor space of completed buildings
and buildings with over 20 storeys on heat island intensity, accumulative effect is less than
incremental effect; as for the influence of population growth on heat island intensity, density
effect and size effect are approximately equivalent; (3) Dissimilar urban land properties or
types and urban development modes lead to spatial disparity in urban heat island intensity.
Key words: heat islands effect; impacting factors; density effect; size effect; accumulative
effect; incremental effect; relevant laws



