We thank the reviewer for her/his positive assessment. We have modified the text to clarify the
mentioned points.

e s L L e w8 & S s S S S T

Line 190: | do not understand the meaning of "these four data points". It is not explained anywhere
in this section.

This analysis resulted in four data points, AX vs. ACO, for characterizing source emission profiles. A
linear least-square regression analysis was then applied to these four data points, with the slope of
the regression line describing the molar emission ratio (ER) of the species X relative to CO, ERy/co, in
ppbV ppmV™.

was modified to read:

This analysis was performed for each of the fire overflights resulting in four data points, AX vs. ACO,
for source emission characterization. A linear least-square regression analysis was then applied to
these four data points, with the slope of the regression line describing the molar emission ratio (ER)
of the species X relative to CO, ERyjco, in ppbV ppmV™.

L e T o o o s o o o
Line 199: The term delta CO-source is not defined. It is central to the eqn and must be defined.

The dilution-corrected molar excess mixing ratio of a species X, 44X (in ppbV), at a downwind
location was calculated from the locally observed AX and ACO using the following equation:

was modified to read:

The dilution-corrected molar excess mixing ratio of a species X, 44X (in ppbV), at a downwind
location was calculated from the excess mixing ratio of CO observed at the fire source, ACO;,/c., and
the locally observed AX and ACO using the following equation:

e o e T R B s

Line 223: The box model is not fully explained. The authors need to include more information on
how dilution is incorporated.

The following text was added:

The model calculates dilution from the simple equation

dxX _
— = —kqi (X(t) - Xbackground)

dt
where kg ; represents the dilution rate coefficient obtained from the decrease of ACO versus plume
travel time. ky; was calculated in 285 s time bins (equivalent to 1 km distance bins). More information
on the UWCM and the underlying theory can be found in Dillon et al. (2002), Wolfe and Thornton
(2011) and Wolfe et al. (2012).
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