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This arti
le do
uments how humidity and water vapor isotopi
 
omposition of the sub
loud layer in the trade-

wind region vary with entrainment and mesos
ale verti
al motion. It uses measurements from the EUREC4A


ampaign and a simple analyti
al model of the sub
loud layer.

The motivation for this study is to 
ontribute to the debate on the validity of the mixing-desi

ation me
h-

anism for the sub-
loud layer in the trade-wind regions (Sherwood et al 2014), espe
ially regarding the role of

mesos
ale 
ir
ulations (Vogel et al 2022). This is an important topi
 for the s
ienti�
 
ommunity interested in


umulus 
loud feedba
ks.

The arti
le argues that the isotopi
 
omposition is more sensitive to mesos
ale verti
al motion than to

entrainement, whereas the humidity is more sensitive to entrainment than to mesos
ale verti
al motion. I found

that the argument for this based on EUREC4A observations was 
onvin
ing. However, I was not 
onvin
ed by

the physi
al me
hanisms to explain this behavior. I think the analyti
al model fails to 
apture this behavior,

and this is my major 
omment.

Ex
ept from this 
omment, my 
omments are only minor. The paper is well written and illustrated.

1 Major 
omment: the analyti
al model fails to 
apture the observed

behavior at the 
ore of the arti
le

The observed behavior at the 
ore of this paper is that the isotopi
 
omposition is more sensitive to mesos
ale

verti
al motion than to entrainement, whereas the humidity is more sensitive to entrainment than to mesos
ale

verti
al motion. Using the notations of the arti
le, it means that:

dδBL/dW > dδBL/dE

dqBL/dW < dqBL/dE

Fig 6 is very 
onvin
ing to prove this.

Fig 7 also 
on�rms this behavior (if I understand well, �E�.� is a non-dimensional parameter that re�e
ts

(dδBL/dW )/(dδBL/dE) or (dqBL/dW )/(dqBL/dE)?)
Any su

essful analyti
al model should 
apture this behavior. However, this is not the 
ase for the analyti
al

model proposed here. Rather, an analysis of the equations yields dδBL/dW )/(dδBL/dE) = (dqBL/dW )/(dqBL/dE).
The arti
le argues that δDBL responds 7.5 times more to W than qBL. However, this is an artifa
t of

normalizing by the observed standard deviation. There is no good reason to do this normalization, be
ause the

standard deviation may have nothing to do with the impa
ts of W and E that we are investigating. In addition,

I don't think that just showing that (dδBL/dW )/σδBL > dqBL/dW )/σqBL is useful for the whole argument of

the paper, whi
h is to investigate the interplay between E and W . So we really need to 
ompare the response

to E and to W .

Therefore, I re
ommend not arti�
ially normalizing by the observed standard deviation. Non-dimensional

numbers 
an be obtained by 
al
ulating rations su
h as (dδBL/dW )/(dδBL/dE) or (dqBL/dW )/(dqBL/dE),
whi
h roughly 
orrespond to the slopes of the diagonal 
ontours on Fig 6.

Showing the E-W plot for the modeled qBL and δBL as in Fig 6 would be su�
ient to show the failure of

the model.

The failure of the model is expe
ted from its equations: qBL and δBL depend on ǫeff whi
h depends on

E −W . Therefore, this model does not allow to separate the impa
ts of E and W .

I had some fun playing around with equations to try to 
ome up with equations that separate E and W and

in whi
h dδBL/dW )/(dδBL/dE) would be di�erent from (dqBL/dW )/(dqBL/dE). A
tually, I 
ouldn't. I even
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tried a two-layer model, it failed as well. Maybe I didn't try hard enough, but I expe
t that making qBL and

δDBL respond di�erently to E and W is not so obvious.

Maybe some alternative hypotheses should be 
onsidered to explain that δBL responds more strongly to W
than to E whereas qBL responds more strongly to E than to W . One hypothesis: mesos
ale as
ent favors the

development of 
umulus 
louds, whose rain drops evaporate in the sub
loud layer? It has a strong enri
hing

e�e
t, but only a moderate moistening e�e
t. A simple analyti
al model that in
ludes this e�e
t would 
apture

the observed behavior.

2 Minor and detailed 
omments

� I don't agree with the senten
es arguing the model 
aptures the asymmetri
 behavior, 
onsistent with my

major 
omment: l 9, most of the dis
ussion and 
on
lusion

� l 109: �similarly 
onstrained�: what does 
onstrain mean here?

� l 111: �
onstraining� -> limiting?

� l 121: remove one δ

� Fig 3: 
ould it be useful to also plot h as a fun
tion of time? I was wondering to what extend variations in

h alone 
ould 
ontribute to the observed 
orrelation pattern. Would it be useful to plot some W pro�les

as well? To see where the W extrema are relative to h?

� Fig 4: make larger labels

� l 136: �
lear diagonal pattern�: I 
annot see it 
learly on Fig 5. Rather, I 
an see a q gradient with E, i.e.
horizontal pattern. This impression is 
on�rmed by the nearly verti
al lines on Fig 6b.

� l 155: �more equitable�: I disagree, Fig 5 and 6 rather show that E dominates for W , whereas it is more

�equitable� (i.e. diagonal pattern) for δ.

� l 163: �moisture 
hara
teristi
s� -> �moisture δD� only?

� Fig 7: ∆-> δ in the 
aption

� l 176: I re
ommend not doing this normalization, 
onsistent with my major 
omment. Same Fig 8.

Repla
e by something more 
omparable to Fig 6.

� l 201: FT: I think earlier it was written that the entrained air 
omes from the CL. Make notations


onsistent? Same l 264 and throughout appendix A.

� l 209: �large-s
ale as
ent� -> �
onve
tive updrafts�: in Risi et al 2020, the export of enri
hed air is through


onve
tive s
ale updrafts.

� l 222: �bottom-heavy varian
e�: what does it mean? Same l 246

� l 250-252: I disagree with (4) 
onsistent with major 
omment. I'm also not 
onvin
ed by (1) and (2). For

(1): 
an you 
ome up with a number? For (2): 
an you be more spe
i�
?

� Appendix A3: if Rflux is given by Craig and Gordon, then it should depend on RBL. It's important to

a

ount for this feedba
k be
ause it attenuates δ variations in the boundary layer, so that you need a more

strongly enri
hing pro
ess when W > 0 in your model than if you ignore this feedba
k. When deriving

the equation, you will end up with a Merlivat-like equation for RBL, as in Risi et al 2020.
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