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Spatlotemporal Variations in Atmospherlc Urban Heat Island Effects and Thelr

Driving Factors in 84 Major Chmﬁ§e ‘Cities )
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(School| of Applied Hleteorol og\ Nanjing University ofl Informatlon Science afid Techno ogy, Nanjing 210044 ifl‘una )

Abstract; Accelerating urbanlzauon seriously intensifies ur})an heat 1slaﬁld effects in China, which in turn, affects reglonal environment and human health. However the
spauol'e‘,mporal patterns of atnlo%pherlc urban heat island effécts rémain poorly understood in China as”previous research is mostly based on satellite-sensed radiation
temperatures. Using long-term daily meteorological obsenatlonb from4960 ta20'17 <ihis study explored the geographical distribution of atmospheric urban heat islands over
diurnal', intrasannual, and inter-annual timescales in 84 ma]or cities in Chifi@=The results show that on avi erage, the intensity of the urban heat island reaches(0.9 1. 1)C,
although laxge geographical variations were detected. The intensity was, overall, larger in northern China than in southern China; North China showed the largest annual
intensity of.( 1.4+1.4)%C, and seasonal intensity variations were high in northeast and northwest China. Here, significantly higher intensity effects were measured at night
[(1.2£1.1)°C] than during the day [ (0.5+1.2)C], and in summer than winter during the day, and in winter than summer during the night. Inter-annually, the annual
mean urhan heat island effect has increased hy an average of 0. 040°C per decade, although this trend weakens after 2009. Furthermore, we found that the spatial patterns of
atmospheric heat island intensity was greatly affected by climatic hackground conditions and the location of meteorological stations, while the long-term trends were strongly
influenced by the impervious surface area. This study improves understanding of the atmospheric urban heat island effect in China and provides important insights for
formulating urban land-use strategies to alleviate high temperatures and heatwaves.

Key words; urhanization; urban heat island; spatial and temporal pattern; atmospheric temperature; impact factor
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