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Numerical Simulation of the Effect of Urbanization on Heat Island Effect under
Extreme-High-Temperature Background in Chengdu
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Abstract ; With the rapid urbanization in Chengdu, the urban heat island (UHI) is becoming obvious in recent years. The
effect of urban land-use change on UHI in the context of high temperature was explored in this study. The coupled model
(WRF-UCM) of Weather Research and Forecast model and Urban Canopy Model was adopted. Simulation experiments
were conducted with two sets of MODIS land use data of 2001 and 2019 for the high temperature process on 11-13 August
2019 in Chengdu. The results showed that the WRF-UCM model can better simulate this high temperature process. The av-
erage UHI intensity within the process exceeds 2 “C ,and the UHI intensity was enhanced by 0.42 °C after the introduction
of new land-use information,and UHI intensity at night was higher than that at daytime. Meanwhile, it indicated that the
difference in sensible and latent heat fluxes between urban and rural areas caused by the difference in the nature of surface
was one of the main reasons for the temperature difference between urban and suburban areas. The impermeable surface in
urban areas reduced the ability of urban areas to regulate temperature by latent heat,and the sensible heat flux in urban ar-
eas decreased more slowly than that in non-urban areas,which making urban areas fall slowly at night and forms the heat
island effect. For this individual case,urbanization in Chengdu enhanced the heat island intensity of this high temperature
process mainly by increasing the sensible heat flux and decreasing the latent heat flux in the urban area.
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