
Dear Editors and reviewers, 
Our response to the comments are in italics under each respective comment. 
Mariya Petrenko and co-authors 
 
 
2nd Review of Petrenko et al., 2024, Reviewer 2.  
The authors have adequately answered most of my concerns (going through the responses, 
I’ve marked most of them with “Ok”, “OK, good.”, “OK, good point”, “Yes, this makes sense”, 
etc.). At this point it’s down to the “very minor/technical comments”.  
I should mention that the first paragraph of the response had me wondering whether my 
suggestions/comments had been followed – though I could see they had been, in the more 
detailed responses which followed.  
The minor technical issues that remain:  
 

1. (1)  Please modify “In addition to the frequent, global AOD and aerosol type that can 
be provided by satellite aerosol remote-sensing, this necessitates systematic 
aircraft measurements of detailed microphysical properties for the major aerosol 
airmass types near-source as well as during transport and aging" in the 
Conclusions.” to replace the words “microphysical properties” to “microphysical 
and optical properties”. I could see this had been done elsewhere in the revised text; 
the authors might have missed this instance.  

 
Added “… and optical”. Line 610 
 

2. (2)  The Conclusions sentence “Other aspects of model treatment of aerosol 
microphysical and optical properties, such as size distributions, mixing states, 
hygroscopic properties, and MEE will also aZect the BB AOD calculations, but these 
eZects are expected to be less significant in the BB source regions” needs either an 
extension or another line where the authors explain why they believe the last part, 
“these eZects are expected to be less significant in the BB source regions” to be the 
case. The statement appears to contradict other parts of the modified text, e.g. 
elsewhere in the Conclusions “This often points to diZerences in model treatment 
of physical and chemical processes such as plume injection height, aging time, 
removal mechanisms, and secondary aerosol formation, as well as aerosol 
microphysical and optical properties such as particle size distributions, mixing 
state, hygroscopic growth rates, and mass extinction eZiciencies” – which seems to 
suggest that the latter considerations ->are<- important or could be significant.  

 
Removed “these e:ects are expected to be less significant in the BB source regions” from 
the sentence. You are right, there is no evidence in this study to back this up. Line 560 
 
 

3. (3)  Table1 helps address my concerns about mentioning the optical calculations 
carried out in the models. Two things worth adding, either in Table 1 or in the 



accompanying text: (a) was some form of Mie scattering (or a lookup table based on 
same) used for all models, and (b) please include in the text that the models using 
internal mixing all assumed a homogeneous mixture (mentioned in the Response to 
my comments, but not in the revised paper, I think). Also, can the authors please 
identify which of the references in the right-hand column of Table 1 include the 
optical calculation details (e.g. identify the optical calculation details reference in 
italics), for readers who may want to follow up on this.  

 
A note on homogeneous mixing and Mie scattering is now included in line 164 of the paper. 
Regarding the references for calculating optical properties – some models have several 
references that contain this information, e.g. values table in one, algorithm in the other and 
an update on it in yet another paper, so there’s no uniform answer, and getting this 
information would require di:erent path for di:erent models. Therefore, we choose to not 
italicize references relevant for optical properties retrieval at this time.  
 

4. (4)  Page8 of the Author’s response to my comments mentions “...we are studying 
primarily smoke plumes close to the source (see more on how cases were defined 
and treated in the responses below), where dispersion and particle settling are less 
likely to be significant.” With regards to particle settling – the authors may want to 
qualify the portion of the statement about particle settling – this is very dependent 
on the particle size. e.g. the deposition velocities (last stage of particle settling) for 
particles > 10 um diameter is 10 to 100 cm s-1. i.e. for the big particles, you have a 
substantial at-source reduction in particulate matter (see for example Emerson et 
al., 2020 PNAS paper). I don’t know whether any of the models include large 
particles, however.  

 
BB aerosol particle sizes in all models are smaller than 10 um in diameter. Wildfires can of 
course produce larger particles, but they tend to represent a very small fraction of the total 
optical depth. So,  we did not include a discussion of larger particles in the current study.  
 

5. (5)  Injection heights – thanks for including the approximations used in Table 1. I’m 
surprised that none of these calculated plume height explicitly based on the energy 
release and the temperature lapse rate (cf the Anderson et al 2024 reference). I 
understand the authors point – at-source, the column total is less likely to be 
aZected by this. I nevertheless wonder about a 6 km high plume versus a 1 km high 
plume being subjected to very diZerent advection losses at the plume top.  
 

We are not including any comment on advection losses or other e:ects of injection height 
in the paper. The calculation of plume height from first principles is very approximate, due 
to large uncertainty in the dynamical heat flux at the source (often taken as 5 or 10 times 
the observed 4-micron brightness temperature anomaly – i.e., the  FRP or fire radiative 
power to produce generally realistic heights), and in entrainment caused by turbulent 
mixing during plume-rise is almost entirely unconstrained (e.g., Kahn et al., JGR 2007, and 
many others).  Further, although injecting emissions at 1 km and at 6 km should have 



di:erent advection and loss processes, our focus is the BB emission at the source 
locations such that the investigation of injection-height observations, and the resulting 
conclusions that could be drawn are beyond the scope of this study.  
 

6. (6)  Thanks for the OA/OC discussion in the response and the revised Figure R2.–yes, 
this sort of thing comes out of doing comparisons like this (agree that’s its an 
important result of the current work, that the OA/OC variation can aZect models 
results).  
 

Thank you. 
 

7. (7)  Line 273 response (page 11): can this portion of the response to the reviewer 
please be placed in the Supplement and mentioned in a line in the text?  

 
Yes. Added a Supplement 1 to the Supplemental material “On the use of case box as a unit 
of spatial and temporal comparison”. Made a note about it in the text – line 275 
 

8. (8)  Final suggestion: can the authors please include their definition of Diversity the 
first time it appears in the revised text. In the original manuscript, it was in the Figure 
8 caption (and I missed it, the first time around); their response to my line 468 
comment made me do a search on Diversity – and in the revised manuscript it now 
appears before Figure 8, in Table 2. So defining it the first time it’s mentioned, in the 
text, would help readers to connect the dots, and avoid the confusion I faced in 
trying to figure out how it was calculated.  

 
Added definition of diversity to line 307 


