Review of: How are the gravity waves triggered by typhoon propagate from the troposphere to upper atmosphere?

by Qinzeng Li, Jiyao Xu, Hanli Liu, Xiao Liu, and Wei Yuan

Recommendation: major revision
General comment:

The revised manuscript has substantially improved compared to the former version. I believe that the science is in most parts well presented and that the general conclusions are convincing. Even though the language has improved, there are still numerous instances where the language or the writing is not sufficient and needs to be further improved. Only after this major editorial work is done, the paper is acceptable for publication in AC. Below I list most of the places that I found would need editorial work. I also include a few minor comments regarding the science. 
Minor comments:

L22: exponentially with height
L25: mechanism of the [you do not show a mechanism that relates to typhoons in general: you mean a specific typhoon]
L28: “like the relay” ???

L32-38: This paragraph contains about a dozen typos. 
L39: of GWs and considered

L40-41: by GW breaking 

L56-59: This somewhat confusing. First, it has to be “wave-wave interaction” and “wave-mean flow interaction”. Second, wave-mean flow interaction is at the beginning of the mechanism for secondary GW generation discussed in the papers by Vadas and coauthors. Please reformulate accordingly. 

L65: the lower to the upper atmosphere. 

L73-74: “.. was utilized to identify the mesosphere and thermosphere via ray tracing” – This does not make sense. Please reformulate. 

L74: to (a) investigate

L83-85 atmospheric waves in the middle and upper atmosphere triggered by severe events such as typhoons, earthquakes, and tsunamis. 

L95-96: … an excellent opportunity for studying coupling processes between the mesosphere and thermosphere. 

L123-125: discard “which provides … layers”

L141: mention the cadence of the ERA-5 data

L157: How is \omega related to \omega_{Ir} in Eq (1)?

L168-169: We extracted the stratospheric CGW excited by the typhoon from ERA-5 reanalysis.  

L178-179: … temperature perturbation at 60 km in ERA-5 was only … 
L183-185: This citation of Liu et al. (2014) does not seem to fit perfectly well here. You want to cite a paper that shows that the larger-scale CGW arrive earlier at higher altitudes (have faster vertical group velocities) than the smaller-scale waves. This mechanism was discussed in detail by Vadas and Azeem (2021, JGR-SP), https://doi.org/10.1029/2020JA028275
L207-208: This sounds very confusing. Perhaps the 3rd author can reformulate this?
L209-210: I do not understand: You see different predominant horizontal wavelengths at 20 and 40 km!
L211: “due to the limited resolution” – what is the context here??? Note that the 150 and 300 km wavelengths that you find are very well resolved by ERA-5. 

213: discard “as the imager … resolution”. I have no idea why and how you want to relate the resolution of the imager to the resolution of ERA-5. 
L215-216: very confusing formulation. Third author, please step in. What is a “phase plane”???

L220-222: Therefore, the times when the CGWs visible in ERA-5 at 60 km, 40 km, and 20 km would reach the OH airglow layer are approximately …LT, …. LT, and … LT, … 
L229-231: … tracked over different altitudes and that the CGWs in the mesosphere propagated upward from the stratosphere. [You did not show in this paper that the GWs you see in ERA-5 were excited by the typhoon. This is just a reasonable assumption that you made.]

L242: “The observation period” ??? Do you mean “observed wave period” ?
L243: why “multi-scale”? You are discussing predominant wave parameters, or not? 

L246: “faster phase speed and shorter period” than what?
 L248-250: “Indeed … km.” – This sentence is hard to understand. Please reformulate.
L250-252: Vadas and Crowley (2010) showed that thermospheric GWs may be secondary GWs generated by the breaking of primary GWs in the mesosphere and thermosphere. 
L252-253: “We argue …. Pattern.” – This is sentence does not make sense. 

L269: We started the ray-tracing at heights of 240 km, 250 km, and 260 km , and analyzed the results. 
L274: that a reflection layer was encountered. According to linear theory, this suggests that … 

L275: … 95 km. Therefore, the thermospheric GWs must have … 

L278:  … 00:23 LT. Figure 9 …

L286-287: Please discard “which showing clear signs … processes”! Also note that you mention here the same conclusions that you already stated 12 lines earlier.

L291-305: These arguments are not conclusive. My understanding is that the reason for the difference between center of the fitting circle and the end points of the ray racing is not the fact that there are some large horizontal background winds. Rather, the background winds you used in the ray tracing model were presumably not realistic enough. This would be plausible because the HWM model is an empirical model. Another possible mechanism is that the wave phase speeds are accelerated by accelerating background winds. Does your ray tracing model include this transient effect (time derivatives of the background wind components giving rise to time derivative of the frequency for a particular ray)? You should include the answer to this question in your Sec. 2.4.
 L331-332: This sentence cannot relate to what has been shown in this paper up until here. Please discard this sentence and start the paragraph with “Figure 11 shows ..”. 

L333: Which wave fronts??? 

L33-334: “A dominant … confirmed.” – Sorry, this cannot be concluded based on Fig. 11. Please reformulate. 

L334: “As a result” ???  What logical connection do you have in mind here? 
L343-346: Sorry, but I cannot follow these formulations. Please reformulate. 

L357: Note that wave amplitude fluctuations can … 
L358-360: Please reformulate!

L360: TIMES/SABER etc. appears out of the blue. Please reformulate and provide the context.
L361-362: “On this basis” ??? What is the logic here?

L366: “sound”???

Figure 13, caption: Which color is what?

L402-403: … to connect GWs in the upper mesosphere to GWs in the thermosphere at about 250. 

L404-405: The fact that your rays terminated in the upper mesosphere does NOT imply “clear signs of primary GW dissipation and/or nonlinear processes”.  Please discard this phrase. 
L406: the OH network
