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Fig.2 UHI intensity of four seasons in Hangzhou (‘C) (a. spring; b. summer; c. autumn; d. winter)
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Fig.3 The real part of wavelet analysis of different seasons(a. spring; b. summer; c. autumn; d. winter)
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Characteristics of multi-scale temporal-spatial distribution
of urban heat island in Hangzhou

LUO Yang', ZHOU Suoquan', SUN Shanlei', XUE Genyuan®, GU Renying', HUANG Jue'

1. Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science & Technology, Nanjing 210044, China;
2. Ningbo City Meteorological Bureau, Ningbo 315012, China

Abstract: The purpose of this research is to analyze the spatial and temporal variations of urban heat island in Hangzhou. The data
for the research was based on the hour-by-hour data from Feb, 2002 to Feb, 2007, and was collected from 20 automatic weather sites
of Hangzhou. In the first step, the data was processed with partial thin plate smoothing splines. In the second step, the Morlet wavelet
analysis was used to analyze the periodic variations of urban heat island in Hangzhou. It is found that the heat island intensity in
Hangzhou was greater in the summer and autumn than in the other seasons. The intensity peaked in the center of Hangzhou, and
declined gradually away from the city center. The major time scales were daily, weekly, and bimonthly periods. The daily period was
influenced by the diurnal variations in local climate system, long-wave radiation, the surface heat exchanges, and anthropogenic
heating; the weekly period was affected by the weekend effect of the human activities and urban air pollutant emissions; the bi-
monthly period was affected by large scale natural variation, such as solar radiation and weather system. In summary, the tempo-
ral-spatial variation if Hangzhou urban heat island was greatly affected by the coactions of weather system, long-wave radiation,
underlying surface, atmospheric pollutant, anthropogenic heating, and heat exchanges on earth surface.

key word: automatic weather sites; thin plate smoothing splines; urban heat island; Morlet wavelet analysis; Hangzhou
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