Pollutants in the form of aerosols can also have direct impacts on local meteorology. A study carried out by Kochanski et al. (2019) found that wood smoke from wildfires can become trapped in mountain valleys and alter the surface energy budget through smoke/aerosol shading effects. A positive feedback mechanism was identified where reductions in incoming solar radiations resulted in cooling near the valley floor and enhanced stability of the lower atmosphere. This effect resulted in a summertime persistent cold-air pool event across mountain valleys in Northern California during the summer of 2015. The radiative direct effects of aerosols allowed additional smoke aerosols to become trapped smoke within mountain valleys, which further strengthened near-surface stratification, and accelerated smoke accumulation (Figure 1). This feedback mechanism has also been identified in other studies, where pollutants in California and China were found to be partially responsible for “disappearing winds” (Yu et al. 2002; Jacobson et al. 2006). Similar to Kochanski et al. (2019), the aforementioned studies hypothesized that increased aerosol loading likely altered the surface energy budget, which increased near-surface stability and stratification, and decoupled the PBL from the free troposphere.
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[bookmark: _GoBack]Here, we hypothesize a similar effect may also occur within mountain valleys during wintertime persistent cold-air pool events where anthropogenically emitted aerosols could reinforce near-surface stability though aerosol-radiative interactions. Due to the non-linearity of this feedback mechanism, a model framework that couples meteorology and aerosol physics is needed. Similar to the work carried out in Kochanski et al. (2019), we propose using WRF-CHEM, which has the ability to simultaneously model the atmosphere and aerosol-atmosphere interactions such as aerosol shading. Sensitivity tests will be carried out where aerosol-radiative feedbacks will be turned on and off to determine whether aerosols play a significant role towards reinforcing wintertime persistent cold-air pool events.Figure 1. Sensitivity of the near‐surface PM2.5 concentration in response to the changes in the smoke emissions showing the effect of radiative feedback. Scaling factor is the fraction of the originally used emission fluxes. The solid black line shows an ideal response without feedback. The dashed red line shows the simulated response with radiative feedback on.
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