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This study attempts to evaluate fire-weather feedback processes over Northwestern
America using an air quality model. The authors use the GEM-MACH model linked
with en experimental configuration of CFEPSv4 as a source of emissions to evaluate
how forest emissions impact air quality and weather forecasting performance. The
conclusion section suggests that the main objective of the study was to assess if "fully
coupled models improve both air-quality and meteorological forecasts". Unfortunately,
numerous shortcomings in the deployed methodology make this statement impossible
to defend.

First of all, the authors suggest that a fully coupled was used in this study, and try to
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differentiate between the fire behavior modeling and coupled air-quality modeling. The
authors refer to the very early papers on coupled fire-atmosphere modeling by Clark et
al. and Linn et al. that are at that point almost two decades old. Since then, significant
progress has been made toward integrating weather-, fire- and air quality models. Fully
coupled systems have been in place at least since 2016 (see Kochanski et al. 2016).
Unlike the modeling system used in this study, fully coupled models resolve the fun-
damental interactions between the fire and atmosphere including the plume rise, and
the impact of fire released heat and moisture fluxes on local meteorology in line with
the chemical transformations of fire emissions. In the context of the fire-atmosphere
interactions, the impact of fire heat and moisture fluxes is fundamental and can’t be
ignored. Multiple papers by Peace at al. 2012, 2015, and 2017 showed that. The pre-
sented approach with off-line plume rise calculation neglecting the first-order impact
of fires on the atmosphere is not suitable to address the posed question. In fact, the
radiative impacts of smoke have been already investigated in the fully coupled frame-
work including resolved fire progression plume rise and chemistry (see Kochanski et al
2019), so the scientific contribution coming from this work due to the use of an overly
simplified modeling system is very limited.

The other shortcoming is associated with the lack of proper initialization of the bound-
ary conditions. The authors decided to use two forcing datasets at 10km and 2.5km
but did not provide any initialization of the chemical boundary conditions. It is hard to
tell if that was the reason for the observed discrepancies between the observed and
simulated AOD presented in Figures 14 and 15, but it is evident that the model showed
very poor skills in rendering the aerosol optical depth. In the context of that, it is hard to
believe in the validity of the presented results and the final message suggesting that fire
smoke increased the surface temperature especially when multiple studies published
up to date showed something opposite. As a part of the typical smoke shading effect,
thick smoke layers tend to decrease incoming solar radiation, induce upper-level warm-
ing and low lever colling, increasing atmospheric stability (not decreasing as suggested
here). For the discussion of the impact of smoke and aerosols on the boundary layer,
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I refer authors to Robock et al 1988, 1991, Lareau & Clements 2015, Yu et al. 2002,
Jacobson and Kaufman 2006, and Kochanski et al 2019. The extraordinary findings
presented in this study suggesting the opposite, require very strong scientific evidence
that has not been provided.

I understand the convenience of using operational forecasts for research purposes, but
in this case, a robust modeling setup is needed. If the emissions located outside of the
computation domain are believed to be important chemical boundary conditions from
a global chemical transport model should be used. Also in the light of uncertainties
associated with the emission factors, the mixed results presented in the study do not
convincingly present the linked simulations as superior to the uncoupled (unlinked)
ones. As indicated by the authors the vertical plume distribution is critical in the context
of smoke dispersion but also the radiative impacts. A proper plume rise validation
should be one of the first steps in this analysis and could shed some light on the
reasons for model efficiency in resolving the AOD.
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