General comments:

The manuscript “Comparing Airborne Algorithms for Greenhouse Gas Flux Measurements over the
Alberta Oil Sands” written by Erland et al., provided a technical aspect of estimating the emissions based
on airborne measurements. The authors derived the emissions estimates using two algorithms with and
without surface extrapolation and found that the two Algorithms agreed well if the ideal conditions over
flights met their assumptions. It is very nice to see that the emissions estimates were derived with several
surface extrapolation options and the potential reasons why the emissions derived from two algorithms
disagree with each other were also discussed. However, | do have a few concerns, which are 1) why are
the spectral imaging methods included in the ms and how do they connect to the comparison of two
airborne algorithms? It is not clearly explained in the ms. The authors spent a lot of pages through the
whole ms, introducing the spectral imaging methods and comparing the emissions derived from them
with those derived from mass balance approach. But | do not see the point. That part is more like another
independent story, and 2) the specific background information of two algorithms is not sufficiently
provided in the introduction. The dis/ad vantages and assumptions of the mass balance approach and
remote spectral imaging method are claimed, but when it comes to the two algorithms, the authors simply
say the two algorithms are developed and their comparison is not conducted. It is better to list a few
studies using the two algorithms and gave a simple summary about the dis/ad-vantages or explanation of
them. Overall, the ms is interesting and in a good quality, and therefore, it is suitable to be published in
AMT with a minor review.

Specific comments:

Line 54-56: It is very nice to summarize methods for sampling anthropogenic GHG emissions into two
major categories and list the literature as support. Could you separate the literature for each category as
well? It will be more clear and handier for readers.

Line 69: “the location of emission sources must be known”. The expression is too absolute to justify. Most
mass-balance flights are used to quantify the emissions from the oil and gas exploring facilities, and to
qguantify urban emissions from a city. The location of emission sources is very clear for the facilities, but
in the case of city emissions, sometimes the location of emission sources is not clear. Before designing the
flight, it is expected that the emissions would come from the citywide range (containing multiple source
types), but the exact location is unknown, depending which species is of interests. The mass balance flights
can detect some missing sources that may not be in the inventories.

Line 75: “Extrapolation to the ground is often the largest error source” referred to two published studies.
The authors should mention in which cases the extrapolation is the largest error source since other studies
have also pointed out the selection of background and the evolution of the boundary layer were also two
major uncertainties. For example, in the paper “Assessment of uncertainties of an aircraft-based mass
balance approach” written by Cambaliza et al., (2014), they did sensitivity analysis of estimated fluxes by
changing several factors, including two methods for extrapolating the lowest altitude measurements to
the surface measurements. They found the extrapolation influenced less than the background and the
CBL.



Line 82: delete one of the two verbs? In the sentence “provide two approaches to evaluate calculate mass
fluxes”

Line 84-85: “If algorithm comparisons indicate agreement, then emission estimates from multiple
campaigns using mass-balance and spectral imaging can be aggregated”, but | do not see the logic here.
The two algorithms proposed by Gordon et al., (2015) and Conley et al., (2017) both calculate the
emissions estimates using mass balance approach, right? | do not understand why spectral imaging is
related to this.

Line 117: the authors indicated the second objective. It is interesting but is not in line with the title. Maybe
the authors could modify the title to contain the information of the second objective. From my perspective,
the first and the second objective do not have necessary connections if the scope of the manuscript is
what the title conveys.

Line 125-130: change “divergence” to “flux divergence”, just to make it clear to the readers? For the
description of “Conceptual Algorithm Steps” of SciAv, you mentioned “divergence” for several times and
also in the following texts. The unit of divergence profile shows that the divergence indicates flux
divergence. To be honest, | was a bit confused the first time | read it, and after reading the paper by Conley
et al., (2017) and the following texts, | understand what it indicated exactly.

Line 220: the subtitle should be 2.2.2

Line 407: “The SciAv and TERRA estimates were also compared when no surface extrapolation was
applied”. | did not find the results without surface extrapolations. Provide the results of estimates using
two algorithms without surface extrapolation.



