Referee report on

“Parameterization of the collision-coalescence process using series of basis functions: COLNETx1.0.0 model development using a machine learning approach”
by Rodríguez-Genó and Alfonso

General comments

Overall, the paper has been significantly improved in terms of both science and writing. It is clear that the authors have taken time to take the suggestions from the reviewers into account. The additional comparison with the commonly-used parameterization P-CP2000 enables readers to objectively evaluate the predictions by the new parameterization P-DNN. The authors have clarified in their response and in the text that the case in Table 4 represents the training data well. They also emphasized that the objective of this paper is an introduction of the new parameterization and its development through machine-learning. In terms of writing, however, there are still more improvements necessary before publication so that the scientific contents can be more easily conveyed to readers. Therefore, I suggest minor revisions of the paper, mostly due to the technical corrections on writing.
Specific comments

Naming:
From Chapter 4 and onwards, the authors often use “parameterized/parameterization model” and “reference/explicit model/solution” to refer to P-DNN and KCE, respectively. I suggest the authors to use consistent names (e.g., P-DNN and KCE) throughout the paper so that the readers do not get confused. The authors should first introduce the naming at the beginning of Chapter 4 and then solely use it for the rest of the paper.
Objective of Chapter 4: 

It is important to clarify the meaning and objectives of the experiments done in Chapters 4 and 5. Up to Chapter 3, the detailed introductions to the equations and methodology are given. In the current form of presentation, the readers may take the comparisons done in Chapters 4 and 5 as an overall evaluation of the new parameterization P-DNN, which is solely based on one representative case. However, in reality, the comparison simply serves as an experiment on how P-DNN predicts the drop size distributions on an example case – the overall evaluation of P-DNN is already done on Table 3 in Chapter 3 rather than in Chapters 4 and 5. While I understand it now, I thought the comparisons in Chapters 4 and 5 served to evaluate P-DNN, and this is why I questioned why there was only one case study in the previous round of review. Therefore, I suggest that the authors add a few sentences or a paragraph at the beginning of Chapter 4 on why this experiment/comparison is done. This will allow the readers to interpret the results just as an example, rather than misunderstand that the results (e.g., within 10 % difference from KCE) apply to all the simulations by P-DNN with any initial conditions.
Structure of Chapter 4:

If there is only one subchapter 4.1, it can be written as a paragraph in 4.
Figure 4:
If the authors can add one colored dot in each of these panel plots to show where the experiment case in Table 4 stands in this figure, that would be helpful for the readers to recognize how representative that case is.

Figure 7:

The simulation result with P-CP2000 is clearly different from the others, but why is it showing the existence of droplets that are smaller than the initial distribution (i.e., r < 6 um)? Is it because the size distribution was not physically calculated but was simply diagnosed by the prognosed distribution parameters? Please add some explanation.
Technical corrections
*Make sure that the references are out of the brackets when necessary (e.g., line 60).

*Future and present tenses are mixed, please check the consistency.
*In addition to the suggestions below, I highly suggest the thorough check on the overall writing by the authors.
Line 21: drop spectra using was developed -> drop spectra was made (or done)
Line 28: (lognormal) -> (i.e., lognormal)

Line 35: designed grid, that -> “designed grid that” or “designed grid, which”

Line 41: (sedimentation) -> such as sedimentation

Line 41-42: the evolution of the numerical solutions of the KCE has evolved in such a way that we can find today model specifically… -> the numerical solutions of the KCE have evolved in such a way that today we can find a model specifically
Line 45: found at -> found in

Line 45: but accurate -> but relatively (or moderately) accurate

Line 47: , however -> . However

Line 48: parameterizations such as (Huang, …) -> parameterizations (Huang, …)

Line 49: make -> makes

Line 55: dependent on the drop radius. 20 um and 41 um being … -> depending on drop radius; 20 um and 41 um are
Line 55: *Do you mean “threshold radius and diameter, respectively”? Please clarify.

Line 59: have -> has

Line 62: following the -> following

Line 64: more it has been used to simulate the… -> *Do you mean “more and more studies are…”? Please clarify.
Line 68: can be applied by using -> is

Line 73-74: the combination of … functions involved -> *Please re-write this sentence as there are too many “of”s.

Line 76: there is -> they are

Line 79: in the bulk approach, that in order to -> in the bulk approach; in order to

Line 82: consist on -> is

Line 84: Machine Leaning -> Machine Leaning (ML) *And use “ML” afterwards

Line 98: …approach is proposed to calculate… -> *”We propose to predict …” sounds much better

Line 101: developed at -> developed by

Line 111: this parameterization -> our parameterization *or the parameterization developed in this study

Line 116: distributions functions -> distribution functions

Line 119: all its members will be of -> all the members have

Line 135: being X a -> where X is a

Line 143: evolution of the values of … functions -> * Please re-write this sentence as there are too many “of”s.

Line 143: done -> calculated

Line 151: dependent -> as a function

Line 153: being K the -> where K is the …
Line 161: at eq. (1) -> in eq. (1)

Line 182-183: *These sentences are in bold but it must be a mistake.

Line 191: reasonable -> reasonably

Line 194: process it and pass it -> processes it and passes it

Line 198: *Should ai here be xj instead, according to Figure 1?

Line 216: six inputs, 0and -> six inputs and

Line 219: consists on -> consists of

Line 220: as target -> as a target

Line 229: will be -> are

Line 230: will be -> are

Line 253: The results of solving -> The solutions of

Line 253: The means -> The mean

Line 255: Total moment … deviations -> Means and standard deviations of total moment tendencies
Line 261: as loss function -> as a loss function

Line 261: consist of -> consists of

Line 269: procedure is the fact that includes -> procedure is that it includes

Line 276: being the MSE in the order of -> with the MSE on the order of

Line 279: considered good for the scale of the problem -> considered as the indications of high accuracies

Line 280-282: *Re-write this caption so that the concise/short description of what are presented comes first.
Line 287-289: The performance for… -> *This explanation is given a few times in the text and can be omitted.

Line 290-292: The comparison is established … from eq. (13). -> *This sentence needs to be simplified and clarified. For example, it can start with “It is a comparison between…”.

Line 295: varies -> vary

Line 298: The comparison is established -> It is a comparison

Line 301: Regression… total mass. -> *This sentence can be omitted.

Line 303: not normalized -> non-normalized or unnormalized

Line 308: A total time … is simulated -> The simulations lasted for 900 s

Line 309: were established as -> are

Line 314: make for -> are

Line 316: A 300 points logarithmic… -> A 300-point logarithmic

Line 318: compatible for comparison -> comparable

Line 322: (WDM6) -> *Add a reference to this scheme

Line 330: The scheme… microphysical processes -> *This sentence needs to be re-written so that the meaning is clarified.

Line 333-336: the treatment of …representation of the drops -> *This sentence needs to be re-written.
Line 337: both -> *Which simulations are referred to here?

Line 338: it is focused -> is focused

Line 348: supported on the evolution of its parameters -> *This sentence needs to be re-written as the meaning is unclear.

Line 363: increase on -> increase in

Line 364-365: It can be seen… the reference solution. -> *This sentence needs to be re-written as the meaning is unclear.
Line 372: there is not a -> there is no

Line 390, 391, 392: *Remove “drops by”

Line 393: being more closely located -> showing values closer

Line 394: than -> as

Line 396: error with a value of -> error of

Line 396, 400: *Using micron is better than cm.

Line 400: reaching difference of almost -> with the mean difference almost reaching

Line 400-401: it shows… P-DNN models -> *This sentence needs to be re-written.

Line 411-412: the only distribution… the parameterization -> *This sentence needs to be re-written as the meaning is unclear.

Line 426-427: the mean percent errors … of the parameterization and the P-CP2000 model. -> the mean percent errors of the total moments predicted by P-DNN and P-CP2000.
Line 430-431: … were calculated using… , respectively. -> *This sentence needs to be modified as there are 3 verbs (using, solving, using) for P-DNN and P-CP2000, therefore, the meaning of “respectively” needs to be clarified.

Line 435: Regarding -> As for

Line 435: different from -> other than

Line 437: , which -> , whose

Line 460-462: This sentence is long, and it needs to be shortened or split into a couple of sentences.

Line 463: distribution parameters evolution -> distribution parameters’ evolution

Line 464: variables related to the moments of the distributions are diagnosed. -> variables are diagnosed from the distribution moments

Line 465: thus, terms such as … -> *This part of the sentence can be removed as it has been already mentioned a couple of times.

Line 471: However, the DNN model main highlight from the comparison with the bulk model was -> According to the comparison with the bulk model, the main strength of the DNN model was
Line 475: relative to the moments of the reference -> relative to the reference

Line 476: reaching the 10 % threshold -> exceeding 10 %

Line 476: , being the recommendation -> , which is the recommendation

Line 477-478: retain the DNNs with a finer parameter… all possible combination of parameters. -> *This sentence needs to be re-written so that its meaning is more clearly conveyed.

Line 481-482: within the framework of the methodology of series of basis functions -> within the framework
Line 486: can be calculated from the ones needed by for more traditional -> can be calculated from variables needed by more traditional
