In this article, the authors compare two different source apportionment methods, both able to
evaluate how different emission sources contribute to the formation of PM concentrations. The first
method is a scenario approach method. It is implemented using the EMEP model to calculate the
impact of the reduction of each individual source. The second method is a labelling approach. It is
implemented using the LOTOS-EUROS model to calculate the contribution of different sources
tracing the mass of the emitted pollutants throughout the different processes computed by the
model.

The authors explain that the two methods are comparable only if the concentrations changes
related to the scenario approach are not impacted by the non-linearity:

Lines 111 to 114 “This highlights the importance to estimate the reliability of both methodologies in
the attribution of sources to PM10 concentrations, e.g. to ensure that the concentrations changes
related to the scenario approach are not impacted by the non-linearity and to show that both
methodologies present similar results.”

I have a first serious concern with the way the authors are testing the linearity using the scenario
approach:

In their article Thunis P. and Clappier A. (2014) show that the non-linearity between emissions and
concentrations can affect the impact of the reduction of each individual emission precursors (the
concentration reduction is not proportional to the emission reduction) as well as the impact of the
reduction of all the emission precursors (the concentration reduction resulting from the reduction of
all the precursors simultaneously is not equal to the sum of the concentration reductions resulting
from each individual precursor emission).

To test the linearity the authors performed different simulations with EMEP reducing of 5, 15 and
50% all the precursors simultaneously. They claim that reducing the emissions simultaneously or
separately may lead to a slight different results.

Lines 383 to 384: “Furthermore, by reducing the emissions simultaneously or separately may lead to
a slight different result in the concentrations, but as mentioned previously, this effect is not
addressed in this work for computational reason.”

How can they claim that the difference between simultaneous reductions and individual reductions
is slight. They did not show any results of such test which quantify this difference. Thunis P. et al
(2015) show that the non-linearity resulting from the interactions between the different emission
precursors is higher than the non-linearity resulting from different reduction percentages. The test
performed by the authors can evaluate only a part of the non-linearity which is most likely not the
most important part. This test is clearly not sufficient to evaluate the degree of non-linearity. If |
refer to what the authors claim lines 111 to 114, they are unable to ensure that the scenario
approach and the labelling approaches will give similar results.

| have a second serious concern with the way the authors have interpreted the conclusions of the
article of Clappier et al. (2017):

In their article, Clappier et al. (2017) illustrate with simple examples that the scenario approach and
the labelling approaches gives similar results only if the concentrations changes related to the
scenario approach are not impacted by the non-linearity for any kind of percentage reductions from
0 to 100%. This happens for non-reactive species.



Clappier et al. (2017) illustrate also that, even if the scenario approach often shows linearity
between emissions and concentrations for a limited reduction fraction (below 50% for example), the
results provided by the scenario approach and the labelling approaches are different. That means it
is expected that the two methods tested in this article will give different results, even before to start
complex simulations.

If | refer again to what the authors claim lines 111 to 114, they should not compare the results of
the scenario approach and the labelling approaches because we know they are different.

Moreover, comparing different methods using different models ensure with a great certainty that
the results will be different. Then, how can we interpret the authors' conclusions?

Lines 518 to 519 “It was shown that the results from both source apportionment methodologies
agree in average by 68% in the determination the dominant country contributor to the hourly PM10
concentrations and 75% for the top 5 of these country contributors”.

Are the disagreements shown by the results due to the discrepancy between the methods or to the
difference between the models?

I have a third serious concern with the way the authors interpret the capacity of the labelling and
the scenario approaches to represent the reality:

Lines 386 to 388 the authors mention that: “In their study, Kranenburg et al. (2013) have shown that
this technique [the labelling approach] provides more accurate information about the source
contributions than using a brute force approach with scenario runs as the chemical regime remains
unchanged.”

The relation between emissions and concentrations is nonlinear is the real world as well as in the
numerical models. If the results of the scenario approach are changing according to the percentage
of reduction and/or the number of reduced emission sources, it is simply because this method is
able to reflect reality. Since the reality is non-linear, the scenario approach method behaves non-
linearly. If it is used correctly the method can even quantify the degree of non-linearity.

The labelling approach gives always one unique result, regardless of the degree of non-linearity of
the system under study. Because they are not impacted by the non-linearity, the results are certainly
much easier to show. But they give no information about non-linearity showing that the method
does not reflect how the system change when the emission change. | fully agree with the authors
when they write about the labelling approach: lines 108 to 109, “However, it is not designed to study
the impact of emission abatement policies to pollutants concentrations...”.

It appears clearly that it is nonsense to claim that the labelling approach provides more accurate
information about the source contributions than using a brute force approach with scenario runs
as the chemical regime remains unchanged.

To conclude: This article shows significant gaps in the design of the different test as well as in the
analysis of the results. | do not understand the usefulness to compare results if it is known in
advance that they will be different and if it is known it will be not possible to find the origin of the
differences.
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