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The interaction between sea-land breeze circulation and urban heat island

circulation as well as their effects on air pollution

Wang Xinyu', Liu Hongnian"', Yu Bu’
(1. School of Atmospheric Sciences, Nanjing University, Nanjing, 210023, China;
2. Hangzhou Meteorological Administration, Hangzhou, 310008, China)

Abstract: Besides emission sources and weather conditions, PM,; and ozone in coastal urban areas can be influenced by the
sea-land breeze circulation and the urban heat island circulation. By using the meteorological and environmental observation
data of Hangzhou, 2015, and the RBLM-Chem model, the features of the pollutants in Land-Breeze (LLB), Sea-Breeze (SB)
and Sea-Land Breeze (SLB) three different circulation conditions and urban surface and no -urban surface two surface
conditions are studied. Main conclusions are as following: during sea breeze, the concentrations of PM,; and ozone are
3

increased. In statistical results, the maximum increase are 12.0 pgem~* and 10.9 pg'm* respectively. In simulated results,

compared with LB, in SLB the average concentrations are increased by 13.1 pgem~* and 18.9 pgsm’respectively; compared
3

with SB, in SLB the average concentrations are increased by 24.1 pgem™ !

and 11.6 pgem * respectively. Urban effect
increases the boundary layer height by 63.8 m, decreases surface wind speed by 0.99 mes ' , increases the surface air
temperature by 1.14 “C and increases the concentrations of PM,; and ozone by 2.86 and 10.2 pgsm * respectively. Urban
effect is weakened in Hangzhou during sea breeze, its impacts on boundary layer height, surface wind speed, surface
temperature and ozone concentration are decreased by 11.2 m,0.49 mes™",0.26 “C and 7% , respectively.
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Fig.1 Geographical position of Hangzhou (a) and the positions of observation stations used in the paper (b)
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Table 4 Criteria for sensitivity case
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Fig.3 Sea breeze’s effect on PM2.5 (a,c,e) and ozone (b, d,f) concentrations (unit: pg-m™)
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surface temperature (uint: C) in different weather conditions
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