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This paper describes a development of a new top-down emission inventory for cooking
organic aerosols (COA) in the UK. The COA emission estimates were included in an of-
fline air quality model to simulate the COA distribution over a British Isles domain. The
simulated COA concentrations were compared with surface measurements (inferred
from PMF analysis) of COA concentrations at several cities in the UK.

It's crucial to quantify the contribution of the COA emissions to total OA burden. This
also could help to interpret the radiocarbon analysis of particulate matter. Currently FRERy el B
there is poor understanding of the COA emissions. As the authors noted this sector is
totally missing from the European emission inventories of primary OA. The paper could
help us to understand and quantify the role of COA emissions in air qualiy over major
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metropolitan areas in Europe.
| think the text needs some revision for final publication.

Major comments: The paper neglects the discussion of radiocarbon analysis of organic
carbon (OC). Was radiocarbon analysis done during the ClearfLo field campaign? |
suggest adding discussion of such studies done in the past, e.g. Weber et al., 2007,
Zotter et al., 2014. How better characterization of COA could help to explain the radio-
carbon analysis of OC, such as modern vs. fossil carbon in aerosols?

There are a few studies, where the ambient COA was estimated using the PMF analy-
sis. The paper by Hayes et al. 2015 reported COA, namely cooking influenced organic
aerosol (CIOA) estimates based on the AMS measurements during the CalNex field
campaign in the Los Angeles basin. Hayes et al., 2015 discuss the uncertainties re-
lated to identifying the OA burden due to the cooking sources. The findings of the study
by Hayes et al., 2015 aren’t discussed in this paper at all. Also, | think using the term
as "CIOA" instead of "COA" would be more accurate.

The authors treated COA as non-volatile. Please elaborate on this point. What about
other POA species, are they also treated as non-volatile. From the PMF analysis do you
identify COA as HOA (primary) or OOA like (secondary)? Wouldn’t scaling the COA
emissions directly from the atmospheric measurements (by neglecting secondary OA)
lead to overestimation of the COA emissions in this study?

Another missing point in the paper is the role of intermediate VOCs (IVOC) from the
cooking sources. The studies by Schauer et al. aren’t referenced here at all. | realize
that it's hard to characterize the emissions of the IVOCs from cooking sources. But
discussing on this topic is important here.

The authors mention possible measurement uncertainties in the text, but | don’t see any
uncertainty numbers related to the collection efficiency and PMF method are presented
in this paper. How much those measurement uncertainties change the conclusions
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drawn from the model-measurement comparisons?

Paragraph 20: | think this statement is little misleading. At present there are a number
of SOA precursors and mechanisms (proposed during last 5-10 years) that are used
in the models, which lead to overestimation of OA in some cases. | think what is more
important now to constrain the different mechanisms (aging e.g.) and sources of OA in
air quality models.

Itd help to include the measured total OA concentrations at the sites discussed in this
paper. Also, their PMF composition to give a better idea to a reader about the role of
COA and other sources in driving OA pollution across those cities.
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