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Abstract: To clarify the variation characteristics and causes of urban atmospheric CO, concentrations during heatwave periods, this
study investigates Hangzhou—a typical city in the Yangtze River Delta—using the WRF-STILT atmospheric transport model, the
EDGAR anthropogenic emission inventory, high-precision laser spectrometer observations, and a Bayesian optimization inversion
algorithm. Results show that heatwaves significantly affect atmospheric CO, concentrations: daytime concentrations are lower, while
nighttime concentrations are higher compared to non-heatwave periods. The spatial representativeness of measurement sites and
changes in CO, emissions are the main factors influencing atmospheric CO, levels in Hangzhou. Heatwaves also lead to notable
changes in spatial representativeness: during heatwaves, local emissions account for 80.5% of the observed CO, compared to only
51.6% during non-heatwave periods, and representative spatial range is smaller. In addition, CO, emissions from various
anthropogenic sectors respond differently to heatwaves: emission from the manufacturing, energy, and refining and conversion
sectors increase, while emissions from transportation decreases.
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Fig.2  Diurnal variation of atmospheric CO, concentration
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Fig.3 Time series (a) and 1:1plot (b) of observed, prior—simulation and post—simulation atmospheric CO, concentrations in

Hangzhou for August
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Table.3 Results of bayesian optimization for emission
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Fig.4 Schematic of daily variations in emission sectors (a), box plot of daily average values of emission sectors (b)
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Table 4 Spatial representativeness of different provinces during heatwaves and non—heatwave periods
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