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The Urban Heat Island (UHI) describes the temperature difference between
urban and rural temperatures. Finding urban heat island mitigation
strategies is of great importance, given expected influences on human
health and air quality. This study presents numerical simulations over a
summer period to investigate the impact of urban heat island control
measures on Tehran urban air quality. The WRF-Chem Chemical
Mesoscale Model is used to investigate the effect of increasing urban
vegetation and highly reflective surfaces on the concentration of primary
pollutants (CO, NO) as well as secondary pollutants (O3) in urban canyons.
In order to account for the heterogeneity of urban areas, a multi-layered
urban canopy model is coupled with WRF-Chem. Using this canopy model
at its broad range requires introducing several urban user classes in WRF-
Chem. Tehran metropolis is considered to simulate designed experiments in
the summer of 2016. The selected reduction measures in the simulations are
able to reduce the urban temperature by about 1-3 degrees Celsius and
average daily ozone concentration by 5 to 10 percent. The modeling results
also presented secondary negative effects on urban air quality, which is
strongly related to the reduction of vertical mixing in the urban boundary
layer. The simulation results show a 1 to 20% increase in the primary
pollutants (NO and CO). Despite the daily average decrease in o0zone
concentration, highly reflective surfaces due to severe short-wavelength
radiation that accelerates photochemical reactions can lead to an increase in
the peak ozone concentration by up to 9% at noon hours.
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