Answers to the Reviewer

[Reviewer] The submitted paper deals with the influence of different sources on the oxidative potential of PM2.5 samples collected near Lisbon. The topic of the article is of interest nowadays. In my opinion, a much deeper interpretation of the results is required.
[Authors] First of all, the authors would like to thank the reviewer for all the valuable comments and suggestions that allowed to improve the manuscript.
[Reviewer] - Lines 103-105. It is weird that biomass burning is not included in the identified sources since it is a major source of aerosols at other urban areas in Portugal during winter. See for instance Pio et al. (2022). On the other hand, previous studies (some of them referenced in the submitted paper) have reported an important contribution from this source to the oxidative potential (Borlaza et al. 2021; Weber et al. 2018; Wu et al. 2022)
Borlaza, L.J.S., Weber, S., Jaffrezo, J.L., Houdier, S., Slama, R., Rieux, C., Albinet, A., Micallef, S., Tr´ebluchon, C., Uzu, G., 2021. Disparities in particulate matter (PM10) origins and oxidative potential at a city scale (Grenoble, France) - Part 2: sources of PM10 oxidative potential using multiple linear regression analysis and the predictive applicability of multilayer perceptron neural network analysis. Atmos. Chem. Phys. 21, 9719-9739.
Pio et al. (2022). Impact of biomass burning and non-exhaust vehicle emissions on PM10 levels in a mid-size non-industrial western Iberian city. Atmos Environ 289, 119293.
[Authors] Cities in the center (as Coimbra, which is studied in Pio et al. 2022) and north (as Porto) of Portugal have wood burning as a common PM source in winter periods due to the common use of fireplace places by the inhabitants for home heating. Similar trends have been found for inland/rural villages of Portugal (Canha et al.,2014). However, in Lisbon, wood burning for home heating is not a common practice and that is why in several studies conducted in Lisbon, wood burning was not found as a PM source (Almeida et al., 2006; Farinha et al., 2009; Almeida et al., 2022). The results obtained by Gamelas et al. (2023) agree with these previous studies. Moreover, a study (that was not published yet) analysed the black carbon results of these samples and assessed the contribution of fossil fuel combustion  and biomass burning for the BC levels, identified that  in order to identify BC from biomass burning was only identified for 5 sampling days (which can be considered as negligible considering the total sampling period of 128 days). 
Either way, we are aware of the significant impact of this specific source on OP from the previous published papers. However, the goal of the present work was to evaluate the potential association between the identified PM sources (which did not include wood burning) in Seixal area (this data was already published in Gamelas et al., 2023) and their oxidative potential. Either way, we included the following sentences highlighting the contribution of wood burning source for the OP levels in general to provide the reader with this relevant info:
“It is important to highlight the relevant role of wood burning as one of the main sources contributing to the oxidative potential of aerosols, as shown by the various studies cited above and others (Borlaza et al. 2021). Naturally, the nature of the sources affecting a particular region may have different origins, from local to regional sources. The previous source apportionment study (Gamelas et al. 2023) carried out on the PM2.5 samples analysed in this study did not identify wood burning as a source in the study area. However, specific tracers of this source were not evaluated during the PM characterisation (as levoglucosan)(Calvo et al. 2013), and this fact may have contributed to the non-identification of this source for the PM levels in the study area. Considering the known impact of wood burning to the OP levels of aerosols, future studies in the study area should include the evaluation of tracers of this source to assess whether its contribution to the OP levels is significant or not.”
(Page 17, lines 326 – 336)
Almeida S.M., Pio C.A., Freitas M.C., Reis M.A., Trancoso M.A. (2006) Approaching PM2.5 and PM2.5−10 source apportionment by mass balance analysis, principal component analysis and particle size distribution. Science of The Total Environment 368 (2–3), 663-674, https://doi.org/10.1016/j.scitotenv.2006.03.031.
Canha N., Almeida S.M., Freitas M.C., Wolterbeek H.T., Cardoso J., Pio C.A., Caseiro A. (2014) Impact of wood burning on indoor PM2.5 in a primary school in rural Portugal. Atmospheric Environment 94, 663-670, https://doi.org/10.1016/j.atmosenv.2014.05.080.
Farinha M.M., Almeida S.M., Freitas M.C., Verburg T.G., Wolterbeek H.Th., (2009) Local and regional sources of air pollutants at Northern Lisbon area, Portugal. Applied Radiation and Isotopes 67 (12), 2137-2141, https://doi.org/10.1016/j.apradiso.2009.04.019.
Almeida S.M., Faria F., Martins V., Canha N., Diapouli E., Eleftheriadis K., Manousakas M.I. (2022) Source apportionment of children daily exposure to particulate matter. Science of The Total Environment 835, 155349. https://doi.org/10.1016/j.scitotenv.2022.155349.
Gamelas C.A., Canha N., Vicente A., et al (2023) Source apportionment of PM2.5 before and after COVID-19 lockdown in an urban-industrial area of the Lisbon metropolitan area, Portugal. Urban Climate 49, 101446. https://doi.org/10.1016/j.uclim.2023.101446

[Reviewer] - Table 1. Write the concentration of sample Q46 with one decimal place. Why are PM2.5 concentrations given in ug m-3 and source contributions in ng m-3. Please provide all the concentrations in ug m-3.
[Authors] The concentration of sample Q46 was corrected. The initial idea was to provide the source contributions in ng m-3 because, for some sources, the contribution of specific chemical elements was very low and, in order to allow the reader to understand the different contributions, we decided to use in this unit. Either way, we followed the reviewer’s suggestion and provided now the concentrations in ug m-3.
[Reviewer] - Section 2.4. More information on the MLR analysis should be provided, otherwise it is difficult to understand the results presented in Table 4. For example, the readers may not know the meaning of the β coefficients. See for instance Weber et al. (2018).
[Authors] Additional information about MLR analysis was added in the section “2.4 Statistical analysis” to provide details about the MLP parameters, namely:

“For this, OP was assumed to be linearly linked to PM2.5 due to the different sources, according to the formula (Weber et al. 2018):
 = 
Where  is the dependent variable, ie, a matrix () in nmol min-1 m-3,  is the () matrix with the PM contributions attributed to each source by the PMF study in µg m-3,  is () uncertainty matrix in nmol min-1 m-3,  is the number of samples and  is the number of sources. The estimator  matrix () represents the intrinsic OP of the sources (i.e., the OP per mass unit of PM attributed to a given source, expressed in nmol min-1 µg-1) and the intercept, expressed in nmol min-1 m-3.”
(Page 7, lines 149 – 157)

[Reviewer] - Figure 1. Any comments on the results shown in Fig. 1? If the results presented in this figure are not going to be interpreted, then I suggest to remove the figure.
[Authors] We would like to keep Figure 1 to provide an overview of the great variability of the results from the selected samples (as described in the “materials and methods” section, thirty samples were selected considering the highest load for each source, both in mass and %) and their PM2.5 concentration. To highlight this fact to the reader, the following sentences were added:
[bookmark: _Hlk151994075]“Figure 1 also highlights the great variability of  levels between the analysed samples, and also that they clearly do not follow the trend of PM2.5 concentrations. It is noteworthy to highlight that the selection of samples was based on the most representative samples for each of the sources identified by the PMF study (due to their higher contribution in mass and % to the PM2.5 levels).
In addition, Figure 1 shows that samples having comparable PM2.5 concentrations may have significantly different  and  according to the sources influencing those samples. For example, sample Q97 influenced mainly by sulphate has significantly lower OP compared to samples Q108 mainly influenced by industry source. This is in agreement with previous works (Molina et al. 2020; Daellenbach et al. 2020; Clemente et al. 2023) that suggested that a linear relationship between OP and PM concentrations is not always observed. This is the reason why OP could be a metric for toxicity complementary to mass concentration of PM.”
(Page 7, line 167 to Page 8, line 178)

[Reviewer] - Lines 158-181.The results on the OPV values are poorly analysed. OPV values show huge inter-site variations, from 0.2 nmol min-1 m-3 to around 7 nmol min-1 m-3 (see Table 2). Any reason why? In my opinion it is not enough to say that the values obtained in this work are similar to those in Dunkerque and Sarno but lower than those measured in China. Some previous works (Clemente et al. 2023; Daellenbach et al. 2020; Molina et al. 2020) have suggested that a linear relationship between OP and PM concentrations is not always observed. This is the reason why the OP is starting to be considered a better metric of PM toxicity than just PM concentrations.
Clemente A., Gil-Moltó J., Yubero E., Juárez N., Nicolás JF, Crespo J., Galindo N. (2023). Sensitivity of PM10 oxidative potential to aerosol chemical composition at a Mediterranean urban site: ascorbic acid versus dithiothreitol measurements. Air Qual Atmos Health 16, 1165-1172.
Daellenbach et al. (2020). Sources of particulate-matter air pollution and its oxidative potential in Europe. Nature 587, 414-149.
Molina C, Toro R, Manzano CA, Canepari S, Massimi L, Leiva-Guzmam MA (2020) Airborne aerosols and human health: Leapfrogging from mass concentration to oxidative potential. Atmosphere 11, 917.
[Authors] We agree that OP has a large variability among different sites and this is why Table 2 has been provided. Part of the variability could also be due to the protocol used, especially for extractions, as we discussed in the paper. However, even limiting to cases with similar protocols, there is a large spatial and seasonal variability likely associated not only to PM2.5 mass concentrations but to the differences in chemical composition due to the sources acting on the different sites. It is therefore useful to mention that the values found here are comparable with average values observed in Europe and USA but significantly lower than those observed in China and India, likely as a consequence of both a higher PM2.5 concentration in these countries and to the difference on sources contributing to observed concentrations. 
The following sentences were added to the text:
“Even limiting to cases with similar protocols, there is still a large spatial and seasonal variability, likely associated not only to PM2.5 mass concentrations but to the differences in chemical composition due to the sources acting on the different sites. It is therefore useful to mention that the values found here are comparable with average values observed in Europe and USA but significantly lower than those observed in China and India, likely as a consequence of both a higher PM2.5 concentration in these countries and to the difference on sources contributing to observed concentrations.”
(Page 9, lines 209-215)
Moreover, we added the three references indicated by the reviewer (which are valuable works) in the sentences included in answer to the previous comment of the reviewer, highlighting that a linear relationship between OP and PM concentrations is not always observed. 
[bookmark: _GoBack] [Reviewer] - Line 158. Since OP values in Table 2 are given in nmol min-1 m-3 it is better to express the value obtained in this study in the same units.
[Authors] It was corrected accordingly. Moreover, we also corrected Figure 2, expressing OP values in nmol min-1 m-3.
[Reviewer] - Figure 2. The correlation between OP and PM2.5 seems to be conditioned by high PM2.5 concentrations. What are the results if the three highest values are eliminated from the plot?
[Authors] Yes, the reviewer is correct regarding the high influence of the three samples with high levels of PM2.5. Without these three samples, the R2 of the correlation is only 0.24. Either way, these samples are real and from the studied dataset and, that is why, we believe that it is important to keep them. However, we added the following sentence to highlight this issue for the reader:
“However, in the particular case of the present study, the high linear correlation found is highly dependent of the 3 samples with higher PM2.5 levels. Without those samples, the R2 decreases to a value of 0.24.”
(Page 12, lines 231 – 233)
[Reviewer] - Lines 231-257. The authors just enumerate the outcomes of other studies so I miss an interpretation of the obtained results, even if comparisons with previous studies are included. For instance, the authors do not include any comment on the intrinsic OP of the sources. The intrinsic OP of a source may be high; however, if the contribution of that source to PM levels is low, then the overall contribution (in percentage) to the measured OP may also be low. In fact, differences in volume-normalized and mass-normalized DTT activities among different sites have been observed depending on PM concentration and composition (Farahani et al. 2022).
Farahani VJ, Altuwayjiri A, Pirhadi M, Verma V, Ruprecht AA, Diapouli E, Eleftheriadis K, Sioutas C (2022) The oxidative potential of particulate matter (PM) in different regions around the world and its relation to air pollution sources. Environ Sci: Atmos 2:076-1086.
[bookmark: _Hlk157343810][Authors]  Additional analysis was conducted in order to supply the relative contributions to PM2.5 and  levels, targeting to provide a more meaningful analysis. Figure 4 was added and discussion about it was included. The following sentences were added:“Figure 4 presents the relative contributions of the different sources to the PM2.5 and  levels. For the  levels, only the three identified sources used for the MRL methodology were considered. A high standard deviation in both cases is found since there is a high variability on the type of selected samples (which had influence of different sources). In average, fuel-oil combustion contributed 15.6% to the PM2.5 levels and 41.9% to the  levels, while vehicle exhaust showed a relative contribution of 27.0% to PM2.5 levels and 30.4% to the  levels. The industry source had a relative contribution of 19.3% to PM2.5 levels and 25.7% to the  levels. Overall, the contribution of sources to the PM2.5 levels were, in decreasing order, vehicle exhaust (27.0%), secondary sulphate (24.2%), sea (23.1%), industry (19.3%), fuel-oil combustion (15.6%), soil (8.7%) and vehicle non-exhaust (5.1%). Regarding the  levels of the PM2.5 sampled in the studied urban-industrial area, the highest contribution was from fuel-oil combustion (41.9 ± 37.3 %), followed by vehicle exhaust (30.4 ± 34.7 %) and, then, by industry (25.7 ± 30.0%).”
[image: ]
[bookmark: _Ref157342602]Figure 4. Relative contributions of the different sources to PM2.5 levels and to  levels.
(Page 15, lines 272 – 285)
[Reviewer] Minor comments:
[bookmark: _Hlk151916823]- Keywords. I suggest to change "fine aerosols" to PM2.5, remove "PIXE" and change "source apportionment" to "multi linear regression analysis"
[Authors] It was corrected accordingly.
[Reviewer] - Line 37. Remove the word "have" or change "of aerosols" to "that aerosols".
[Authors] It was corrected accordingly. “of aerosols” was changed to “that aerosols”. The final version is:
“The negative impact that aerosols have on human health (Liu et al. 2019), climate and the environment (Ramanathan et al. 2001) is now well established.”
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