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In this work, the authors use FTIR (EM27/SUN) measurements of XCO, XCO2, XCH4, and
AOD to estimate fire emission factors and combustion phases during the 2020 wildfire
seasons in California. Focusing on two major fires, the Creek and the Sequoia Lightning
fires, they report emission factors (EFCO/CO2 and EFCH4/CO2) and modified combustion
efficiency (MCE) and compare them to values reported in the literature. In addition, XCO
derived from the EM27/SUN is compared to TROPOMI observations in wildfires, suggesting
an overestimation of about 10% of the satellite. Finally, the authors estimate emission of
CH4 from wildfire and discuss this value with regards to the California CH4 state budget.

General comments

While the scientific asset of using such an instrument to study wildfire is explicit,
discussion about the limitation of this study is clearly missing.

The paper is well written and easy to follow. Some parts are however very repetitive and
the manuscript would need some restructuring. There are some repetitions in the paper
and authors should reorganize some parts to make it more concise. For instance, some
similar sentences are shown in different parts throughout the paper: lines 78-80 similar to
lines 240-244, line 557-559 is quasi similar to lines 94-96, and 26-28.

The discussion section is interesting and well written. The introduction section should be
more concise and emphasize the research state of art. More appropriate references are
needed. I would recommend not using references in the conclusion section and focusing
on summarizing the main results of this study. A paragraph in the conclusion is missing to
highlight the limitations and the perspectives of this work. 



Although authors are very thorough in the sensitivity tests, the main concerns are error
estimations and background measurements.

The error estimations are missing in this study. There are no estimation of the
measurement uncertainties of Xgas and AOD which should be incorporated and
propagated in the calculation of ER, EF and MCE. The slopes of the linear fits should reflect
errors propagation and be mentioned with an error bar (+-).

The background values are very important in the ER computation. How can you ensure
that the 2nd percentile of the daily measured mixing ratios represent the background at
this location? Why comparing the background SJV values to the very remote location of
Mauna Loa? Could you find appropriate background values located at closer sites (Caltech,
Mont Wilson, Dryden, other)? The ER values greatly depend on background concentrations
and measurement precision. Error bars should be added to these estimates.

Some figures could be improved for clarity purpose. Ex: the time series does not display
well intraday variations.

The word “large scale” is recurrent in the manuscript and does not seem to be
appropriated. Is regional more appropriated? The title should be modified since “large
scales” is vague.

 Overall, this paper addresses relevant scientific questions within the scope of ACP journal,
which is why I recommend its publication. 

Specific comments

Please clarify the differences between Emission Ratios and Enhancement Ratios.

Abstract line 19: please define at “10km scales”. Is it vertical or horizontal scale?

Line 57: “fire conditions”, please explain what conditions.

Figure 3b: the error bars are the standard deviation. Errors on both TROPOMI and
EM27/SUN measurements should be included in the linear fit.



Section 3.3: authors state that FTIR and AERONET AOD are in agreement. What is the R
value? How can you prove it?

Figure 4: reduce point size or find a solution to better display intraday variations.

Figure 5: What are the measurement errors? Could you propagate the errors to obtain
slopes values with all uncertainties?

Figure 9: what is the error bar on the Top 20 CA wildfires emissions?

Please verify the order of the references in the parenthesis throughout the manuscript. It
should follow the ACP journal recommendations: https://www.atmospheric-chemistry-and
physics.net/submission.html#references (ex: line 72; lines 110-111; …)

Title of section 3.5 should be more specific. SJV GHG’s sources are only dairy farms?

Technical corrections

Line 34-35: Rephrase this sentence and define particulate matter 2.5.

Line 56: Is reference “CARB 2018” appropriate?

Line 51: Is IPCC 2014 correct? Can you refer to a more recent report? 

Line 65-66, 69, 70, 71 and more: add references.

Figure 5, 8: Change dots color or size to clearly display all the points.

Figure 3b, 6, D1: R2 should be R2
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