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I was disappointed by the brevity of the response to reviewers. For my 
omments there is just one page

(twi
e shorter than my initial 
omments!) with just a few sele
ted points and vague responses of a few lines. I

would have expe
ted a more detailed point-by-point review to better assess the improvement on the manus
ript

and better understand the 
hoi
es made by the authors.

The arti
le has been improved with the in
lusion of an enri
hing e�e
t of liquid-vapor ex
hanges as an

in
reasing fun
tion of mesos
ale as
ent. Now the analyti
al model is able to reprodu
e the larger sensitivity to

mesos
ale as
ent of δD relative to q. However, from a physi
al point of view, 
onsidering liquid-vapor ex
hanges

with no moistening rather than rain evaporation brings some in
onsisten
ies. In addition, the theoreti
al model

deserved to be better explained and justi�ed.

1 Major 
omments

1.1 Better highlight the role of rain evaporation

� The addition of rain evaporation in the model is a key 
omponent of the model and of the interpretation.

It should be explained in the abstra
t.

� l 36: add the key role of rain evaporation.

� I don't understand how di�usive ex
hanges 
an enri
h the water vapor. Hydrometeors 
ome from the 
loud

layer, so they 
ome from the 
ondensation of a vapor that is more depleted than the SCL. So di�usive

ex
hanges alone would deplete the vapor. The only pro
ess that 
an enri
h the water vapor is total

or near-total evaporation of rain drops, e.g. [Tremoy et al., 2014, Graf et al., 2019℄. So the pro
ess

to in
orporate in the model is not just di�usive ex
hange, it is rain evaporation. This 
ould easily be

in
orporated as an input of water with the isotopi
 
omposition of hydrometeors.

� It's awkward to argue that rain evaporation impa
ts more δD than q using a model in whi
h the impa
t

of rain evaporation on q is negle
ted. It is a 
ir
ular rationale. So I re
ommend to expli
itly a

ount

for the role of rain evaporation on both q and δD.

l 394: �net vapor mass 
hanges may be small�: this deserves to be shown, otherwise the rationale showing

small impa
t on q is 
ir
ular.

� Be more expli
it by 
orre
tly naming physi
al pro
esses:

� l 260-263: these are very vague senten
es. Be more expli
it on the physi
al pro
esses: rain evapora-

tion?

� l 271-273: �additional dynami
al modulation of this pro
ess�: if it was just a modulation of surfa
e

evaporation and mixing, q and δD would keep the same slope with or without W. So you have to

in
orporate additional pro
esses: name rain evaporation?

� l 284: �
annot be treated as a simple two-endmember system� be more expli
it: how should it be

treated? As a 3 endmember system, with surfa
e evaporation, entrainement and rain evaporation?

� l 313: �where mesos
ale 
ir
ulation most strongly in�uen
e�: dire
tly, or through rain evaporation?
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1.2 Clarify the model

� The model equations should be in the main text. They are ne
essary to understand what are

the key physi
al ingredients of the model. Otherwise, the model looks like something magi
al, and we

dis
over only at the end that there were tri
ks that arti�
ially made things work. Also, ea
h model

equation, hypotheses, approximations should be made expli
it. The in
lusion of arbitrary 
hoi
es and

tunable parameters should be highlighted, and whenever possible, justi�ed by previous studies.

� A s
hemati
 illustrating the reservoirs, �uxes and pro
esses taken into a

ount in the model 
ould be

useful.

� Clarify the role of parameter tuning in the model:

� l 219-221: this needs mu
h more explanations: what tunable parameters are in
orporated? What is

the sensitivity to these tunable parameters? What are the risks of overtuning?

� l 320: �without ad-ho
 tuning�: the representation of evaporation in
ludes ad-ho
 fun
tions and

tunable parameters. This should be a
knowledged.

� more 
omments on the model formulation in the detailed 
omments

1.3 Deepen the dis
ussion

� Here the model assumes a relationship between W and rain-vapor ex
hanges. Is this relationship ex-

pe
ted to be universal or 
ase-spe
i�
? Should it depend on the 
loud organization? On aerosols? On

thermodynami
al 
onditions? To what extend 
ould these results be generalized to other regions or


loud organizations? What 
ould be done to address these questions? -> This 
ould be dis
ussed in the

�Dis
ussion� se
tion.

� l 253-254: what me
hanisms are responsible for the lo
alization of the 
orrelation maximum? Is it due to

the shape of the W pro�le? Does it 
orrespond to the rain evaporation maximum just below 
loud base?

� Better dis
uss and more pre
isely name physi
al pro
esses. In absen
e of a deeper dis
ussion on physi
al

me
hanisms, the senten
e �... sharpens the physi
al pi
ture ... � seems exaggerated. What are the physi
al

me
hanisms revealed by your study?

2 Minor and detailed 
omments

� l 5: it's hard to 
ompare a response of δD with a response of q. Reword: e.g. �substantially ex
eeding the

response that would be expe
ted from that of humidity if 
onsidering a mixing model.�?

� l 5: does this 
on
lusion holds only if the regression slopes are unstandardized? Or is it robust enough to

hold whatever the kind of slopes we 
al
ulate? The abstra
t would be stronger of it was robust, in this


ase remove �unstandardized�.

� l 36: �mixing with unsaturated air from below�: 
an you be more pre
ise about this pro
ess? Aren't

we 
onsidering the sub-
loud layer? If so, there is no air below the SCL. And by de�nition, the SCL is

unsaturated itself, so why write �mixing with unsaturated air�?

� I would put Fig 4 before �g 3, be
ause we need to see the time-series of E and W before 
onsidering their


orrelations.

� Fig 4 
: at what altitude are these water vapor measurement made?

� l 144: �()A)� -> �(A)�

� l 174-188: What is the role of the standardisation? Is the result robust whatever the kind of slopes we


al
ulate? I expe
t so. If so, give both standardized and unstandardized 
oe�
ients.

� l 174-175: Are there no units?

� l 187: and for humidity, 
an you also give the regression lines and the dedu
e the unstandardized η values?

This would be useful to support l 189.
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� l 201: �passive reservoir�: what do you mean? This is un
lear wording.

� l 211: no, it's not �orthogonal�, just non-parallel.

same l 226: it's not �nearly orthogonal�.

� l 211: why �a
tive pro
essing�? What would be a �passive pro
essing�? Can you name the pro
ess: liquid-

vapor di�usive ex
hange, or rain evaporation?

Same 
aption �g 8.

Same l 281: �dynami
ally modulated rather than passive�: 
larify.

� Fig 8: it would be easier to 
apture the model-observation agreement if adding (a) observations (similar

as �g 6a) and (b) model, using same line styles and 
olor 
odes.

� l 219: �enri
hed hydrometeor equilibrium�: 
larify: do you mean that the 
omposition of the water vapor

of the SCL is relaxed toward the 
omposition of a vapor in equilibrium with some hydrometeors, and that

this relaxation has an enri
hing e�e
t? This should be better dis
ussed.

� l 342: �Fent is the net entrainment �ux�: I'm not sure, be
ause Fent is negative (eq A1) whereas the net

entrainement �ux is expe
ted to be positive. As de�ned in eq A3, Fent is not the entrainement �ux but

the net spe
i�
 humidity tenden
y due to entrainement.

� What is the rationale for formulating ǫeff this way? Are there any previous studies supporting su
h a

formulation?

� How are variables tuned? Cite previous studies or observations to justify orders of magnitudes?

� l 410: How is λ tuned?

� l 412: How is γ tuned?

� l 411: How is Rrain 
hosen?

� l 413: �within physi
ally reasonable bounds�: based on what observations or pro
ess?

� l 413: �optimized�: how?

� These 
omments may be
ome useless if my re
ommendation to represent rain evaporation, rather than

rain-vapor di�usive ex
hanges, is followed:

� Eq A12: Why should Fiso,exbe formulated proportional to qBL?

� l 392: Why �isotopi
 re-equilibration� only, in spite of the SCL being unsaturated?

� Rationale for the formulation of kex? Any justi�
ation based on previous studies?

� l 411: What does Rrain physi
ally represent? If it the vapor in equilibrium with a droplet formed in

the 
loud layer, it should be more depleted than the vapor in the SCL.
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