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In this paper the WRF-Chem atmospheric chemistry model is used to study the impact of
biomass burning plumes in southeastern Asia. Overall the paper is well written. But there
are a couple of major issues that need to be addressed before the paper considered for
publication:

The fire plume rise and its simulation by WRF-Chem aren’t discussed in the paper, thought
there is extensive analysis of the vertical distribution of the biomass burning plumes. The
fire plume rise is an important process by which aerosol and gaseous species from
wildland fires are injected into the free troposphere, where they can be transported to
long distances. WRF-Chem has an 1D plume rise parameterization (Freitas et al.). It isn’t
clear if this scheme was used, and how it performed, associated uncertainties and their
imapact on the findings on the results presented here.

Figure 12 shows the effect of the smoke plume on cloud water. However, I can’t find any
description of the model configuration on how the aerosol feedback on the meteorology is
simulated in this study. There are several feedback mechanisms of the aerosols on
meteorology. Although WRF-Chem contains a few parameterizations to simulate these
processes, large uncertainties remain with respect accurate representation of the aerosol-
radiation-microphysics interactions. Authors present the results for such complex
phenomena in a single graph without thorough discussion and sensitivity analysis (e.g.
direct vs. indirect feedback). Moreover, given the relatively low aerosol concentrations in
the smoke plumes analyzed here the sensitivity of the simulated cloud water
concentrations to smoke plumes seem to be overly large.

The concluding statements (L575-579) aren’t necessarily based on the findings from this
study.

Minor comments:



It’d be helpful to add a Table to list the WRF-Chem model configuration. Some of the
settings are listed in the text. Information on the lateral boundary conditions for the
chemical species, their cycling between the subsequent simulations and fire plumerise are
missing. How the wet removal of the gas and aerosol species are parameterized in the
model?  

The paper doesn’t provide any information about the measurement uncertainties for the
chemical species. For instance, the AMS data (OA, sulfate concentrations reported here)
usually have significant uncertainty due to the collection efficiency and cutoff size
(<1micron). 

L156: For WRF-Chem the more recent paper (Powers et al.) can be also cited.

L272: What do you mean by “stable”?

Chapter 3.3: this chapter needs to be shortened.
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