
	 1	

Response to referee #2 

The manuscript “Relative importance of gas uptake on aerosol and ground surfaces 
characterized by equivalent uptake coefficients” presented a theoretical approach to 
characterize the relative importance of uptake of trace gases on aerosols versus on ground. 
The authors proposed a new parameter “equivalent uptake coefficient” (γeqv) at which the flux 
of gas uptake on aerosols is equal to that on ground and derived γeqv under various 
environment (vertical velocity and particle surface concentration). By comparing γeqv with the 
effective uptake coefficient of gases on aerosols (γeff) reviewed from literature, the authors 
assessed the relative importance of gas uptake on aerosols to dry deposition. It was found that 
under urban environment, gas uptake on all types of aerosols (mineral dust, sea salt, organic 
aerosol, and soot) is important, while in pristine Amazonia forest the contribution of uptake 
on aerosols to gas loss is minor. N2O5 uptake on all types aerosol, HNO3 and H2O2 on mineral 
aerosols, O3 on liquid organic aerosol, NO2, SO2 and HNO3 on sea salt aerosol are as 
important as dry deposition. The author also pointed out that H2O2 uptake on various 
aerosols need further laboratory studies and to be evaluated. The approach presented is a 
novel and convenient way to compare the relative importance of uptake of gases on aerosols 
with dry deposit. This manuscript is well written and easy to follow. And the discussion is well 
balanced. I have only a few minor comments, mainly to clarify some discussion. I recommend 
the direct publication of this manuscript on ACP after these minor comments are fixed. 

Response: We thank the positive and constructive comments given by the referee #2, which 
are very helpful to improve the manuscript. Our response to each specific comment is 
presented below. 

1. Pg. 4 line 18, a typical value of ω of 300 m s-1 is used. I understand this can simplify the 
equation and γeqv, since different gases have slightly different mean velocity, especially in 
order to get a clear picture as shown in Fig. 2. Are the γeqv values in Fig. 3-5 also calculated 
in this way? It might be helpful to briefly mention the influence of this simplification in the 
discussion part “Sect. 4.3”. 

Response: We thank the referee’s comments. We applied the same formula in Fig. 2 and Fig. 
3-5, i.e., the typical mean thermal velocity of 300 m s-1 was also used for Fig. 3-5. The biases 
due to this simplification are within 20% for calculations of γeqv for O3, NO2, SO2 and HNO3, 
and within 30% for H2O2 and N2O5. We add more discussion on this simplification in the 
revised manuscript as follows: 

“We use a unified thermal velocity (300 m s-1) for all gases, which will introduce positive 
biases of +4% ~ +30% for O3, NO2, SO2, HNO3, H2O2, and a negative bias of -24% for N2O5 
in calculations of γeqv at the same temperature” 

2. Pg. 10 line 11, I am curious why the authors mainly discussed the model schemes in the 
studies Liao and Seinfeld (2005) and Wang K et al. (2012) among other model studies 
including heterogeneous reactions. 
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Response: We thank the referee’s comments. The scheme of Liao and Seinfeld (2005) and 
Wang K et al. (2012) were taken as an example here considering the large impact/applications 
of this scheme within the community (e.g., Monks et al., 2009; Wang et al., 2014; Li et al., 
2015; Zheng et al., 2015). We update the table in the revised manuscript by including the 
scheme of Zhu et al. (2010) which uses updated values recommended by IUPAC 
(International Union of Pure and Applied Chemistry). It should be addressed that we only 
provide examples of model schemes here to give an overall implication for modelers, rather 
than to give a complete overview of the parameterizations of uptake coefficients covering all 
modeling studies, which is out of the scope of this paper. To avoid misunderstanding, we 
update the table, revise the caption to “Examples of aerosol uptake coefficients used in 
atmospheric models”, add more illustrations in the footnote and main text, and move Table 2 
to the supplement.  

3. Pg. 11 line 24, “…Sect. 3.5.1…”, I guess that the authors meant “4.1.1”. Also check line 
26. 

Response: Thanks for the careful reading and help. We correct it in the revised manuscript.  

4. Pg. 13 line 27-Pg. 14 line 5, it might be helpful to also mention that the variability of 
aerosol surface concentration under each environment could also contribute to the variability 
of γeqv. 

Response: We agree with the referee’s comments that the variability of aerosol surface 
concentration can contribute to the variability of γeqv. We have included the following 
statement to emphasize it in the revised manuscript: 

“In addition, the variability of aerosol surface area under each environment can also 
contribute to the variability of γeqv.” 

5. Pg. 14 line 25, it seems that one leading sentence is missing before “(a)…”. Please double 
check. 

Response: We appreciate the referee’s careful reading and help. We add a leading sentence 
before the statements (a)~(c). 

“There are several indications from this work of processes that should be addressed in future 
measurements and model implementations:” 

6. Pg. 14 line 20, “…HNO3 and H2O2 on mineral…”, according to Fig. 2 should SO2 be also 
listed here? 

Response: As shown in Fig. 4, there are more than three orders of magnitude of variances in 
γeff for SO2. γeff of mineral dust falls in the range of γeqv under high aerosol loadings or high 
mixing heights. The wide range of γeff for mineral dust (1.5×10-8 to 6.3×10-4) is a big 
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challenge regarding its application in models. Considering this large variations, we add SO2 
uptake on mineral dust as one of the important processes compared to dry deposition, and 
further discuss the potential uncertainty of SO2 in item (c) of the “Conclusion” section.  

7. Pg. 38 line 6, “…the purple bar…” should be “blue bar”. 

Response: Revised.  
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