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acp-2020-1009: Seasonal analysis of submicron aerosol in Old 

Delhi using high resolution aerosol mass spectrometry: Chemical 

characterisation, source apportionment and new marker 

identification  

 

Response to the reviewersô comments 
 

 

We thank the reviewers for providing detailed and helpful comments on our manuscript. Below we respond to 

each reviewer comment in turn (reviewersô comments are shown in italics), indicating the changes we have made. 

Response to Anonymous Referee #1 

The article presents data and findings that are of interest to the scientific community and in a location where air 

pollution is very high and affects a large number of people. The methods used are sound. The interpretation of 

the data and the conclusions are well rooted in the data with minimal speculation. The presentation of the data 

and the results are good, although it could use some more clarity especially in the figures as mentioned below in 

more detail. The location where the measurements were carried out presents a number of challenges such as high 

temperatures and high relative humidity that can be really tricky for instruments. I think the authors have 

generated a great dataset in those challenging conditions. The authors also did an excellent job at interpreting 

such a complex mixture of sources. The manuscript is of high quality and within the scope of the journal. I 

recommend the publication after minor revisions. 

We thank the reviewer for their very supportive comments on the merits of our study and its presentation. 

 

Detailed comments: 

1- The manuscript similarly to many manuscripts based on AMS data and PMF, makes extensive use of acronyms. 

These acronyms are probably very familiar to the authors and to experienced AMS users, however, they tend to 

be hard to follow for readers less involved with AMS and PMF analysis. I recommend making a list of acronyms 

to help the reader follow the text. 

We agree and thank the reviewer for this suggestion. A list of acronyms has been added in Table S1. 
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Table S1 ï List of abbreviations 

Abbreviations  

IGDTUW Indira Gandhi Delhi Technical University for Women 

HR-ToF-AMS High-resolution time-of-flight aerosol mass spectrometer 

PTR-QiTOF High-resolution proton transfer reaction mass spectrometer 

PM1 Sub-micron particulate matter 

SOA Secondary organic aerosol 

VOC Volatile organic compound 

OrgNO Organic nitrogen oxide species 

BC Black carbon 

LWC Liquid water content 

PCDDs Polychlorinated dibenzodioxins 

PCDFs Polychlorinated dibenzofurans 

╞╢╒ Carbon oxidation state 

PMF Positive Matrix Factorisation 

COA Cooking organic aerosol 

NHOA Nitrogen-containing hydrocarbon-like organic aerosol 

SFOA Solid fuel organic aerosol 

HOA Hydrocarbon-like organic aerosol 

SVBBOA Semi-volatility biomass burning organic aerosol 

LVOOA Low-volatility oxygenated organic aerosol 

SVOOA Semi-volatility oxygenated organic aerosol 

PAH Polyaromatic hydrocarbons 

UnSubPAH Unsubstituted PAH 

MPAH Methyl-substituted PAH 

OPAH Oxidised PAH 

NOPAH Nitrogen-oxygen substituted PAH 

APAH Amino PAH 

VK Van Krevelen 

 

 

2- Figure 1. I suggest adding the time series of the standard AMS species (NO3, SO4, NH4, Chl, and Org) and 

BC. This will give the reader a good birdôs eye view of the dataset, maybe merging it with some version of Figure 

5.  

Figures 1, 2 and 5 have been combined to produce a new summary figure (Figure 1). Please note that the collection 

efficiency during the Diwali Period (05 to 14/11/18) has been changed to a lower CE of 0.8 in order to obtain a 

PM1 vs. PM2.5 gradient (~0.9) that is similar to the other measurement periods. This change resulted from a 

suggestion made by the second reviewer. The concentration results have therefore slightly changed in many 

averages and statistics, and all the relevant figures and tables have been updated accordingly. 
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Figure 1 ï First Panel: Average relative contributions of chloride, ammonium, nitrate, sulphate, organic aerosol and 

black carbon to the total PM1 mass loadings in the pre-monsoon, monsoon and post-monsoon periods. The average 

concentrations of each species are shown to the right of each bar (see Table S5 for values and statistics). Second panel: 

Gant chart showing the measurement periods where the red region shows the Diwali festival and the green region 

shows when the inlet was moved to a 30 m tower. Third panel: time series of the relative humidity and the temperature 

for the three measurement periods. Fourth panel: time series of the wind speed with arrows showing wind direction. 

Fifth panel: time series of stacked concentrations of aerosol species showing total PM1. 

 

3- Figure 3. I suggest adding dark and light hours with a shaded area for the transition/changing light conditions 

over the measurement period to help the reader form a picture of the data presented. 

Shading for dark and light hours has been added to figures 2 and 8. 
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Figure 2 ï Median diurnal cycles for aerosol chemical species and for BC, CO and NOx during the (a) pre-monsoon, 

(b) monsoon and (c) post-monsoon periods. The median concentration is represented by the thick line and the 

interquartile range is represented by the shading. Regions shaded in grey are night hours. Data for CO and NOx are 

not available for the monsoon period. 

 

4- A lot of figures have tiny labels that are really hard to read especially once the manuscript is printed. In Figure 

4 the percentage numbers in each panel are very small I suggest using fewer vales and a larger font. Also, ñmeanò 

and ñcalmò (panels ae), as well as the Wind Speed values in panel (f) are almost not readable in the printed 

version. 

The wind and pollution roses (now presented in Figures 3 and 9) have been increased in size and altered to show 

wind vectors that are sized based on the contribution to the mean (rather than sized based on frequency of counts). 

We hope this creates a clearer picture for observing the wind directional relationships within the data. The font 

size of all labels have also been increased. 
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Figure 3 ï Pollution roses for (a) chloride, (b) ammonium, (c) nitrate, (d) sulphate and (e) organic aerosol, along with 

(f) a wind rose plot for all measurement periods combined. The pollution roses show 30º wind vectors and their size is 

proportional to the percentage contribution to the mean concentration. The vectors are divided into concentration bins 

based on the colour scale in the legend. 

 

5- Figure 5. I suggest merging it with figure 1 as mentioned in comment 2 

This has been done ï see previous response. 

 

6- Figure 6. Dates are very small, please increase the font. 

The font size has been increased on this figure (now Figure 4). 

 

Figure 4 ï Upper panel: time series of NO2
+/NO+ ratio in the three measurement periods. Lower panel: time series of 

polyaromatic hydrocarbon (PAH) uncalibrated concentrations and organic nitrogen oxide species (OrgNOmass) 

concentrations. 

 

7- Figure 7 the y axis could be harmonized. Itôs ok to keep a different scale but I suggest keeping the same number 

of ticks. 

The y-axis has been harmonized on this figure (now Figure 5). 


