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Reviewer # 3 

The authors revised the manuscript with improvements, but massive problems, mainly language 

issue, still exist and need to be revised before publication.  

Response: We have revised the manuscript accordingly and addressed the comments and suggestions raised by the 

reviewer point-by-point. We also corrected some mistakes and contradictions in the context. The Sect. 2.6, Sect. 3.3 

and Sect. 3.4.3 have been deleted in the revised version. Besides, the paper has been subjected to editions for 

language by a native English speaker. 

1. As the author replaced the OH and NO3 radical concentrations by model calculation rather than 

parameterization, the title of the manuscript may not appropriate. 

Response: We have followed the comments and the title of the manuscript has been corrected to ‘Atmospheric 

reactivity and oxidation capacity during summer at a suburban site between Beijing and Tianjin’. 

2. The reviewer is still missing an argument why all OH, NO3 and O3 reactivity are calculated and 

compared if OH reactivity dominated 98.2% of the AOC. In the Line 141-144, the authors say 

previous study has analyzed OH reactivity but not NO3 or O3. Isn’t it one of the reasons that AOC 

is dominated by OH oxidation? In the abstract and conclusion, the authors claimed that the present 

study provide useful suggestions for VOC pollution control in North China Plain. Maybe the 

combined integration of OH, NO3 and O3 reactivity analysis could shed light on this topic but it’s 

hidden in the current manuscript.  

Response: Hydroxyl (OH), nitrate radicals (NO3) and O3 play a centrally important role in cleansing the atmosphere 

of trace gas emissions resulting from both anthropogenic and biogenic activity (Atkinson and Arey, 2003;Heard and 

Pilling, 2003;Lu et al., 2018). OH can react both by addition and H abstraction to organic and inorganic trace gases 

and may be considered to be more reactive and much less selective than the NO3 radical. The distinct reaction modes 

lead to significant differences in the lifetimes of both radicals, which for OH are typically less than 1 s and for NO3 

can exceed 1 h (Liebmann et al., 2018). The large NO3 mixing ratios at night-time and the large rate constants for 

the reaction of NO3 with several unsaturated biogenic VOCs result in NO3 being the dominant sink of many BVOCs 

(Liebmann et al., 2018b;Liebmann et al., 2018a). Although for most NMVOCs, their reaction reaction rate with O3 

is much lower than that with either OH or NO3, O3 is very important because it is present at elevated mixing ratios 

in clean or contaminated atmospheres (Wang et al., 2013). The rate constants of the reactions for some alkenes with 

O3 are even comparable to those with NO3 (Atkinson and Arey, 2003). As mentioned above OH radicals, NO3 

radicals and O3 react with atmospheric trace gases via different mechanisms, resulting in profoundly different rate 

coefficients and thus reactivities. Therefore, comprehensive evaluations of OH, NO3 and O3 reactivities is a key to 

understanding atmospheric oxidation capacity and identifying the controlling active species of secondary pollution 

in the atmosphere. The combined integration of OH, NO3 and O3 reactivities analysis could provide useful 

suggestions for VOC pollution control in North China Plain. The related statements have been added to the revised 

context. Please refer to Line 49-51 and 129-133 in the revised version. 
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3. The manuscript needs proofreading, especially for Introduction section. It is difficult to follow 

the writing, and there are some obvious mistakes and contradictions in the context. For instance, in 

line 343-345, why it is ‘as expected’? and it said ‘with the accumulation of NMVOCs’ in the first 

part of the sentence, but followed by ‘the concentration of NMVOCs gradually decreases’ in the 

second part. This sentence is confusing. In line 407, it said ‘the majority of OH reactivity towards 

total NMVOCs values were below 2 s-1’, but it was not the case for OH reactivity towards total 

NMVOCs. The expressions and collocations of some sentences need to be considered again. For 

instance, in line 610-612, ‘….., which even dominated the photochemical loss of NO3 ’. It is 

confusing of the ‘dominated’.  

Response: We have proofread the introduction section and corrected some confusing sentences in the context. We 

have modified into ‘The trend of NMVOCs was inversely related to that of O3. When the NMVOCs concentrations 

in the atmosphere accumulates to a certain level, as photochemical reactions progress, the O3 concentration gradually 

increases, and the NMVOCs concentrations gradually decreases (Kansal, 2009;Song et al., 2018)’. Please refer to 

Line 244-247 in the revised version. We are really sorry for the mistakes in line 407. We have modified into ‘The 

majority of OH reactivity towards total NMVOCs values were below 13 s−1 (Figure S4a-d)’. Please refer to Line 

310-311 in the revised version. In line 610-612, we have modified into ‘The diurnal variation of in the hourly median 

NO3 concentration showed two peaks which were consistent with the high chemical production from NO2 + O3 

(Figure S9d).’. Please refer to Line 507-508 in the revised version. 
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4. The manuscript still needs a significant reduction to be concise and informative before 

reconsidering. For instance, the manuscript introduced the O3 formation regime analysis in Sect. 2.6 

and Sect. 3.3, but it seems to be irrelevant to the subject and context of this article. The manuscript 

also analyzed the frequency distributions and cumulative frequency distributions of kOH, kO3 and 

kNO3, but it not discussed in detail enough nor expressing a clear conclusion. 

Response: This work was aiming to explore the OH, NO3 and O3 reactivities based on the measured VOCs and 

traditional trace gases concentrations. So, following the reviewer’s suggestions, the Sect. 2.6 and Sect. 3.3 have been 

deleted in the revised version. As seen from the frequency distributions and cumulative frequency distributions of 

total OH, NO3 and O3 reactivities, the majority of total OH, NO3 and O3 reactivities values were dominated by the 

sum of low reactivity contributions and less by single compounds with high reactivity, highlighting the necessity of 



considering a large number of species to obtain a complete picture of total OH, NO3 and O3 reactivities. Please refer 

to Line 301-304, 369-371 and 417-419 in the revised version. 

5. Line 91-93: The OH reactivity is calculated by a global model in Ferracci et al. (2018) and by a 

box model based on Master Chemical Mechanism in Whalley et al. (2016) 

Response: Following the reviewer’s suggestions, the sentence of ‘The total OH reactivity was also modeled using a 

zero-dimensional box model based on the Regional Atmospheric Chemical Mechanism to compare them with the 

measurements or calculations (Lou et al., 2010;Whalley et al., 2016;Ferracci et al., 2018;Yang et al., 2017).’ has 

been modified into ‘OH reactivity was also modeled by a global model by (Ferracci et al., 2018) and by a box model 

based on the Master Chemical Mechanism (MCM) (Whalley et al., 2016).’. Please refer to Line 88-90 in the revised 

version. 
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6. Line 325-327, it compared the temperature in this study to the four cities in Tan et al., 2019 

without any introduction. 

Response: The comparisons of temperature in this study and the four cities (Beijing, Shanghai, Chongqing and 

Guangzhou) in Tan et al., 2019 were untenable due to the differences of observation seasons. Besides, we have 

followed the suggestion that the manuscript needs a significant reduction to be concise. Therefore, we decided to 

delete the related description in the revised version. 

7. Figure 10. The y-axis covers 10 orders of magnitude and its difficulty for me to read out the 

number. It’s only mentioned once in the text and not really discussed. 

Response: Thanks for the suggestion. First, the similarities and differences between section of overall characteristics 

of AOC and section of relative contributions of NMVOCs oxidation pathways were confusing because the concept 

of the oxidation rate is same as AOC. Second, the manuscript needs a significant reduction to be concise. Therefore, 

we decided to delete the section of relative contributions of NMVOCs oxidation pathways. So, we have moved the 

Figure 10 and Figures S12-S17 in the revised version. 

 


