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Fourth review of “Evidence of a Transient Ozone Deple:on Event in the Early Hunga Plume 
Above the Indian Ocean” by Millet et al. 

 
Further revisions to the manuscript have been made in response to referee comments. In 
addi7on, an error in the analysis of the MLS/DIAL O3 comparisons was iden7fied and corrected. 
With these latest changes, the manuscript has again been improved. As before, however, the 
revisions have introduced a few new instances of unclear wording, as well as some results that I 
feel are over-interpreted. In addi7on, a couple of other minor points that escaped my no7ce last 
7me around were more obvious as I read through the latest draG. Thus I suggest below some 
addi7onal correc7ons that should be made before the paper is published. 
 
Specific comments and ques7ons: 
Both substan7ve issues and minor points of clarifica7on, wording sugges7ons, and grammar / 
typo correc7ons are listed together in sequen7al order through the manuscript. Line numbers 
refer to the “clean” version of the revised manuscript, not the tracked-changes file. 
 
• L24: Why “indeed” here? I suggest dele7ng this word. 
• L82: As noted previously, the study by Wilmouth et al. (2023) pertains to a different 7me 

period than those by Evan et al. (2023) and Zhu et al. (2023). Thus, to avoid confusion, add 
“also” aGer “highlighted” in this sentence (alterna7vely, the whole clause about the 
Wilmouth paper could be deleted). 

• L83: The second part of this sentence (“and the slowing down of the NOx cycle”) is also 
poten7ally confusing, since of course that effect decreases, not increases, ozone destruc7on, 
and the point of this sentence is to describe the mechanisms leading to chemical ozone loss. 

• L101-102: The phrase “relies exclusively on satellite measurements from this area” could be 
mis-interpreted as contradic7ng the previous sentence sta7ng that ground-based data are 
used with satellite data. Some rewording / rearrangement would eliminate the ambiguity: 
“relies on satellite measurements obtained exclusively within this area”. 

• L136-137: The added text in this sentence (which I realize I suggested) has led to some 
repe77on. To reduce redundancy and use more precise language, I recommend changing “for 
the first weeks aGer the erup7on” in L136 to “for the first three weeks aGer the erup7on” 
and then changing “during the first few weeks aGer the erup7on” in L137 to “immediately 
aGer the erup7on”. 

• L156-157: This new sentence (“Specifically, …Hunga-influenced”) is largely redundant with 
the original sentence in L159-160 (“As a result, … Hunga-influenced”). Only one of these 
sentences is needed. If the authors choose to retain the first one, then “occurs” should be 
“occurred”. Also, “considered as” --> “considered to be”. 

• L164-167: The descrip7on of the MLS quality screening is s7ll unclear. For clarity, “for the first 
three weeks following the erup7on” should be added aGer “with the excep7on of the v4 and 
v5 H2O profiles”. (At least, that is what should have been done—the MLS H2O data outside of 
the immediate aGermath of the event should have been quality filtered.) On the other hand, 
this paragraph is about ozone. Therefore, a befer approach would be to add “O3” aGer “raw” 
in L166 for clarity and then simply delete the parenthe7cal about the H2O profiles. 
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• L183-184: (Boynard et al., 2018) --> Boynard et al. (2018) [i.e., move the parentheses and 
delete the comma] 

• L242: determined --> calculated 
• L285: OMPS LP --> OMPS-LP 
• L318: I s7ll feel that “MLS appears to be a suitable subs7tute for lidar data” is too weak (even 

if the comparisons turned out to be not quite as good as originally thought). I suggest “MLS 
data are” rather than “MLS appears to be”. 

• L336: The statement that “the average rela7ve bias decreases” between 40 and 45 km gives 
the wrong impression. It would be more accurate to say “Between 40 and 45 km, the average 
rela7ve bias decreases slightly in magnitude but changes sign.” 

• L336-337: I do not see how the statement “below 20 km, it shows an average of 10.81 ± 
38.08 %” can be correct. For one thing, below 20 km the rela7ve bias values are mostly 
nega7ve. In addi7on, given that most of the nega7ve rela7ve bias values visible in Fig. 4a 
have magnitudes of less than 6%, I’m not even sure that “–10%” would be correct, unless the 
spikes currently cut off at the leG-hand edge of the plot are considerably larger than that. If 
the authors want to quote percentage biases below 20 km, then the x-axis range should be 
expanded to show these values. However, I would argue that a layer-average bias is not very 
informa7ve in the face of such large oscilla7ons in the profile. Moreover, I do not believe that 
this structure is meaningful. Figure 3 shows that the MLS average profile over Reunion is 
smoothly varying below 20 km. The small wiggles in the DIAL profile are obscured by the 
thickness of the green and orange lines used for the MLS profiles. The reason for the fairly 
large rela7ve errors at these al7tudes is that the ozone mixing ra7os are very small, 
approaching zero. In this situa7on—dividing by near-zero values in Eqn. (1)—rela7ve errors 
become large, exaggera7ng the discrepancies between the two data sets. The authors state 
in L342-343 that the increased rela7ve bias below 20 km is afributable to reduced satellite 
accuracy and precision and a smaller number of available lidar measurements, but, while 
those factors play a role, I believe that the larger rela7ve biases are mainly due to the very 
low O3 mixing ra7os at these levels. This point needs to be made in the text. It might be more 
appropriate to cite raw (absolute) rather than rela7ve biases in this region. 

• L364: Reminding readers of the selec7on criteria is helpful. However, to ensure that this does 
not come across as new informa7on, it would be good to add “As described in Sec7on 2.1.3” 
at the beginning of this sentence. 

• L368: All three of these references should be wrifen as “et al., 202x” [i.e., add commas and 
delete the parentheses] 

• L400-401: With the addi7on of “with excess water vapor” aGer “aerosol cloud”, the last part 
of this sentence (“and water vapor excess at the same pressure ranges”) is not needed. In 
fact, I’m not convinced that this sentence is necessary at all, as the details are given in the 
next paragraph. 

• L405: This sentence points to Fig. 6e for the MLS Indian Ocean profile and Fig. 3 for the lidar 
profile. But isn’t the January mean lidar profile also shown in Fig. 6e? If so, then it would be 
easier on readers to simply refer to Fig. 6e for both mean profiles; that is “… Indian Ocean 
(Fig. 6e, purple line)” and “… lidar profile (Fig. 6, green line)”. 

• L408: add a comma aGer “(2023)” 
• L421: delete “also” (not needed with “Addi7onally”) 


