Prioritising the sources of pollution in European cities: do air quality modelling applications provide consistent responses?
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The paper address relevant scientific modelling questions regarding the application and feasibility of air quality models to support air quality plans, which is quite new and advanced research. The methodology is appropriate and well-described. Nevertheless, there are some major (and minor) critical points that should be addressed before publication. They are listed below.

Major changes Line 70-77: please comment about the different baseline year for the emission and meteorology data and its implication on the results. Authors could highlight here (what is said at the end of the paper) that these differences in input data are interesting to the analysis of results since this is the usual way to define air quality plans, etc:…Nevertheless, these differences should be analysed in detail in order to understand their role in the SHERPA results. At least, authors should give some information regarding the validation (with observational data) of the 2 different models application (EMEP and CHIMERE). It is different if we are talking about 2 models
with good performance or 2 models with completely different skills
We thank the reviewer for the comments. As suggested, we will highlight (at the beginning of Section 2) the importance of accounting for the variability of the input data (in terms of emissions, meteorology, etc…) when assessing potential impacts, something that is not performed in practice for air quality plans that are often based on a unique set of input. Also, as suggested by the reviewer, we will add graphs in the Supplementary Material with model base-case validations (against observations) for the CHIMERE and EMEP configurations, that show similar skills. We however highlight here the fact that similar behaviour on base case concentrations do not imply similar source contributions. You find the Supplementary Material attached to this reply to you. And also, another document with further analysis we performed on the data, to check differences between the 2 considered model set-up.
In particular, in section 2, we propose to add this text:
“Validation results for the two model configurations are presented in the Supplementary Material, showing similar performance (for CHIMERE and EMEP) in terms of comparison against observations. For CHIMERE the relation between predictions and observations at background stations is best characterised by a line through the origin with slope of 1.05, indicating a slight under-prediction. The standard error is 5.7 μg/m3 and uniform over the range of concentrations. The R2 is 0.9. Concentrations at traffic and industrial stations are underestimated 2.7 and 2.3 μg/m3, respectively. For EMEP the relation between predictions and observations is best characterised by a power low with exponent 0.66. The data show considerable heteroscedasticity but the relative standard error is constant over the range of concentrations and equal to 30%. Traffic stations are under-predicted by 9% and industrial stations over-predicted by 7%. 
It is important to note that the use of different input and model set-up (as listed before) represents the usual practice when air quality models are used, at the local scale, to assess the impact of air quality plans. This is why it is important (in this manuscript) to analyse how this choice influences the results and the subsequent design of an air quality plan; an issue that is often not tackled in the scientific literature. Some differences in results might be due to trends in emissions and concentrations between 2010 and 2014. During this period, concentrations in Airbase stations decreased 2.2% per year on average (σ = 2.7%/year). Hence, only differences larger than about 10% in source apportionment should be considered as differences. Starting from these configurations, two set of SRRs have been built to model yearly average PM2.5 concentrations, based respectively on CHIMERE and EMEP data. The focus of this study is on PM2.5 yearly averages, as this is the pollutant with the highest impact on human health, and a key focus of policy makers in Europe. Before looking at the source allocation results, in the next section a brief description of the SHERPA methodology is proposed.”

Line 249: Again, regarding the sentence “Probably for these areas the differences in terms of meteorology, emissions, and their impact on concentrations through the air quality models, is higher than in other areas.” This should be explored and analysed to better support the interpretations and conclusions and shouldn’t be only a hypothesis to mention.
We will elaborate a bit more in this section, linking also to the validation of the base case for 2 models setup, now presented in the Supplementary Material.
We propose to modify the paper as follows: 
“Probably for these areas the differences in terms of meteorology, emissions, and their impact on concentrations through the air quality models, is higher than in other areas (in the Supplementary Material we show i.e. how the validation results, for the base case, are quite different for Spain in the 2 model implementation, and this could also have an impact on the correlation results shown in Figure).”
 
Minor changes Abstract: please add more details in the last sentence (“But there are also cases where results are contradictory”. it is not mention which was the pollutant studied: PM2.5 
[bookmark: _GoBack]We clarify now, in the abstract, that the paper is on PM2.5 yearly averages.
Paper has been modified as follows:
“But there are also cases where results (in terms of source allocation for PM2.5 yearly averages) are contradictory.”

Line 18: all instead of al 
We fixed the typo.

Line 19: Please review the sentence: “FAIRMODE (the Forum for air quality modelling in Europe) i.e. provides tools to assess the: : :” 
The sentence has been reviewed, and modified as follows:
“For example, FAIRMODE (the Forum for air quality modelling in Europe) provides tools to assess the quality of the models, as the Model Quality Indicator and Model Quality Objective (Pernigotti el al., 2013b; Viaene et al., 2016).”

Line 82: please explain why PM2.5 is the focus, and why only this one 
We specified that the focus is PM2.5, as we want to concentrate on the pollutants with the highest burden on human health. We also stress the fact that because a large number of sources contribute to PM2.5 concentrations, this is the most challenging pollutant to manage in air quality plans. It is therefore important to assess the different model contributions for that pollutant in particular. 
This is how we propose to modify the text:
The focus of this study is on PM2.5 yearly averages, as this is the pollutant with the highest impact on human health, and a key focus of policy makers in Europe. We also stress the fact that because a large number of sources contribute to PM2.5 concentrations, this is the most challenging pollutant to manage in air quality plans.

Line 145: please use subscript on the compound’s chemical formulas 
This issue has been fixed.

Line 182: “chimere.rank”
This issue has been fixed.

Line 184: what do the author mean with “for the different types of considered aggregations
(area, sector, area-sector, ...)”? It is not obvious 
This has been now better explained in the text. Text has been modified as follows:
“In addition to this, Figures 1 to 4 show the ‘relative potentials’ for the 2 models (S-CHIMERE and S-EMEP), for the different types of performed scenarios (considering emission reductions for the selected geographical area, for the chosen sector, or for combinations of geographical areas - sectors, …) and their corresponding correlations, for the same cities.”

Line 185: Before starting to analyse the results for specific cities, the authors should identify and present which were the 4 cities selected (and their different behaviours associated) 
Text has been rephrased to reflect the reviewer’s comment. This has been explained in the text:
“As said, we present results for 4 cities (Liege, Genova, Turin and Madrid) selected as representative of the different behaviours we found as a result of our analysis.”

Line 194/209/: : ::Tables caption should be on the top of the table
This issue has been fixed.
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