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Study on seasonal variations of the urban heat island and

its interannual changes in a typical Chinese megacity

ZHANG Yan, BAO Wen-Jie, YU Qi, MA Wei-Chun”

Department of Environmental Science and Engineering » Fudan University . Shanghai 200433, China

Abstract The differences between the urban and rural temperatures in the past 50 years were
analyzed based on the seasonal averaged data from 1960 to 2006 at two meteorological stations in
Shanghai megacity. Moreover, the characteristics of the urban heat island (UHID) in Shanghai for
the last two decades were studied based on air temperatures measured four times per day at nine
stations in 1987, 1990, 1997 and 2004 in urbanization process. The corresponding seasonal
variations of UHI in Shanghai were discussed. The results showed that the temperature
differences between urban area and suburb were increasing in fluctuations, UHI occurred in
86.0% days of a year with an average magnitude of 1.17 ‘C, and the frequency and magnitude of
UHI in autumn were higher than those in other seasons, with the highest accumulated UHI. The
accumulated intensities of night-time UHI (2 : 00, 20 :00) were significant in all four seasons,
but that at 14 : 00 were more significant in spring and summer, and that at 8 :00 is more evident

in autumn and winter. It can be inferred that the seasonal variations could mainly be attributed to
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the frequency difference between mid-intensity UHI and high-intensity UHI. Besides, the F-level

stability condition occurred more frequently in autumn, which could account for the enhancement

of autumn UHIs. Also the differences among 4 years were discussed. The accumulated intensity

of UHI was the strongest in autumn, while weakest in summer before 1997. However, the

accumulated intensities of UHI of four seasons tended to be equalized during 1997—2004. In

summer, low-intensity UHI tended to change into mid-magnitude and high-magnitude UHI,

which could be caused by anthropogenic heating in some degree.
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Fig. 1 The locations of meteorological stations
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Fig. 2 Differences in seasonal averaged temperatures between Xujiahui and

Fengxian district in past 50 years
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Table 1 Seasonal average frequencies and

magnitudes of UHIs in Shanghai
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Frequency differences of different level

UHIs among four seasons
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Table 2 Seasonal variations of accumulated

UHI magnitude in different years
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Table 3 Seasonal variations of the times
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Table 4 Seasonal variations of average

UHI magnitude in different years
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Fig. 5 Variations of the times that summer UHI of

different levels occurred in different years
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Fig. 7 Variations of tertiary industry percentage

and the air-conditioning inventory in Shanghai
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