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Impacts of atmospheric fine particulate matter (PM, ) on urban heat island with multi-source
data: a case study of Beijing
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Abstract: Background, aim, and scope In recent decades, Beijing, the capital of China, has experienced
rapid economic development and urban expansion, which result in serious fine particulate matter (PM, 5)

concentration and urban heat island (UHI). In order to alleviate these environmental problems, an investigation
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on the correlations between UHI and PM, ; is of great significance. Materials and methods With hourly PM, ,
concentration data, daily air temperature data and 5-day, 1 km MODIS land surface temperature (LST) products,
the impacts of PM, 5 concentration on both SUHI and CUHI in 2015 have been comprehensively evaluated with
the Pearson correlation analysis. Results Results discover that SUHI was much larger in the summer, while
CUHI almost kept unchanged during the study year; and the highest PM, ; concentration happened in December.
It is worth noting that SUHI area deceased a lot when PM, 5 concentration increased, which suggested SUHI
was significantly negatively affected by PM, ;. This is also verified by the Pearson correlation analysis, which
demonstrates high level of PM, s concentration could alleviate both daytime SUHI and CHUI to some extent.
However, the influence of PM, 5 concentration on night time SUHI was not significant based on our data and
analysis. Discussion Both natural (water, vegetation and so on) and anthropogenic causes (impervious surface,
civil heating) had significant impacts on UHI intensity. In December, civil heating and stable air caused highest
PM, s concentration. Although the impacts of PM,; on daytime SUHI and CUHI are relative clear in this study,
related driving mechanisms are still hard to learn, due to the difficulty in clarifying the opposing impacts aerosols
have on the radiative properties and biogeochemistry of urban atmosphere. Conclusions The spatial-temporal
dynamics of SUHI were significantly influenced by the type of land surface and human activity, as well as the
PM, s concentration. Recommendations and perspectives This study could help local authorities to optimize
the policies for sustainable urban development, by exploring the influence of a specific factor on UHI spatial-
temporal dynamics. In order to reveal general rules, more data needs to be collected and more analysis methods
should be involved in the future study.

Key words: urban heat island intensity; atmospheric fine particles; correlation analysis
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