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This arti
le do
uments variations in the tropospheri
 water vapor isotopi
 
omposition over West Afri
a

at the 
onve
tive, seasonal and inter-annual s
ales, using 3 produ
ts of satellite observations: IASI, AIRS and

TROPOMI. Pro
esses responsible for the isotopi
 variations are analyzed. This paper is 
onsistent with many

previous papers showing the impa
t of 
onve
tive pro
esses and air mass mixing on the isotopi
 
omposition

of water vapor. The arti
le is not ex
eptionally novel, but 
ontributes to a more 
on�dent understanding of

pro
esses 
ontrolling the isotopi
 
ompositon of water vapor.

The arti
le is well written and well illustrated. My 
omments are minor.

1 General 
omment

What is the added value of {H2O, δD} pairs? Can they tea
h us anything new? The paper explains well how

{H2O, δD} are 
onsistent with pro
esses that we already know. But it doesn't show how they 
ould improve

the konwledge. It's �ne, maybe they just 
annot improve the knowledge. But then maybe some senten
es would

need to be toned down. e.g. l 3: � �quantify the atmospheri
 bran
hes��; l 20: �underlines the overall value...�;

l 471-473: �underlines the strong potential�.

2 Detailed 
omments

� l 3: �quantify the atmospheri
 bran
hes�: un
lear. We 
an quantify some �uxes or reservoirs, or the


ontribution of some pro
esses, but not 
lear what it means to quantify a bran
h.

� l 8-9: �from a 
onve
tive as well as seasonal perspe
tive and with respe
t to�-> �at the 
onve
tive and

seasonal s
ales and�

� l 12: �δD depletion� -> �δD depletion in the vapor�

� l 13: remove ��without showing signi�
ant δD depletion�: obvious after �enri
hed signals�

� l 15: �anti-
orrelation�: at what time s
ale? How di�erent is (3) di�erent from (1)?

� l 30: what does �degree of dessi
ation� means? Could this be 
lari�ed for people from the isotopi



ommunity who don't know about it?

� l 39 and around: is 
onve
tion really the main sour
e of un
ertainty in 
limate proje
tions over the Sahel?

Re
ent studies suggest a key role of Atlanti
 SSTs as well, e.g. [Monerie et al., 2023℄

� l 63: �in both liquid hydrometeors and ambiant vapor� -> �in ambiant vapor�. Evaporation rather enri
hes

the droplets.

� l 87: �interannual seasonal -> �interanual�.

� l 182: 
larify the average: average over the previous day? l 184: why do we need half-hourly IMERG

observations rather than just daily? Are air masses followed along ba
k-traje
tories to 
al
ulate average

rainfall? Or is the rainfall lo
al?

� Fig 2: give some more 
ontext for these lines, e.g. in the 
aption. What di�eren
e between the 2 mixing

lines? How are initial 
onditions and end members 
hosen?

� l 252: you may 
ite [Risi et al., 2021℄ to support the impa
t of snow melt on the water vapor 
omposition.
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� l 273-376: If I understand well, you interpret the absen
e of isotopi
 di�eren
e between non-rain and post-

rain events by the 
ompensation at lowest levels of the enri
hment by surfa
e evaporation and depletion

by 
onve
tion? If the 
ase, how 
an you explain the depletion of the vapor observed after rain events in

surfa
e observations [Tremoy et al., 2012, Tremoy et al., 2014℄?

A
tually, �g 6 shows that the humidity is not even larger for post-rain events. This questions whether

the 
lustering methods applied to TROPOMI observation is really 
omparing non-rain and post-rain

events. Is it possible that near the surfa
e, the water vapor re
overs more qui
kly after the event due to

surfa
e evaporation, and so the 
lustering methods based on average rain over the previous days might

not properly 
apture post-rain vapor?

� l 278 and around: I'm not sure about this rationale. The depleting e�e
t a
tually a

umulates along

the des
ent in unsaturated and mesos
ale downdrafts of 
onve
tive systems, as shown by 
loud-resolving

simulation [Torri, 2022, Risi et al., 2023℄. So we do expe
t, and generally observe, depletion near the

surfa
e after 
onve
tive systems in the Sahel.

� Fig 6: this 
ompares non-rain and post-rain events. It would have been interesting to do
ument the

impa
t of the intensity of rain events, e.g. through the rainfall rate. If this is too mu
h work for this

arti
le, this 
ould be mentionned as a perspe
tive.

� l 286 and next lines: �types of 
onve
tion�: the impa
t of 
onve
tion type was not addressed in this study.

Only non-rain and post-rain 
onditions are 
ompared. To analyze the role of 
onve
tion type, a more

sophisti
ated 
lustering method would be useful, e.g. squall line vs isolated systems. This paragraph up

to l 296 needs to be 
ompletely revised.

It would have been interesting to link the δD to 
onve
tion type. If this is too mu
h work for this arti
le,

this 
ould be mentionned as a perspe
tive.

� l 295: �unaggregated 
onve
tion (as is the 
ase in Sahelian squall lines)�: this is the 
ontrary! Squall lines

are highly aggregated 
onve
tive systems e.g. [Abramian et al., 2022℄. Aggregated means that 
onve
tion

is gathered into one big system, whereas unaggregated means that 
onve
tion is s
attered into several

isolated systems, e.g. [Bretherton et al., 2005, Tobin et al., 2012℄

� l 311: I 
an see only a few h drop in �g 7.

� Fig 7: 
larify in the 
aption what the error bars mean. Is it the standard deviation of all instantaneous

values?

� Interpretation of �g 7:

� To better see the link between rainfall and δD, 
ould a s
atter plot of δD vs rainfall anomalies be

added?

� Why are more rainy years more depleted? Is it be
ause there are more rainy events, whi
h are more

depleted (�g 6)? Or is it be
ause non rainy events are more depleted? Or be
ause rainy events are

more depleted, e.g. be
ause they are more intense? To answer this question, it 
ould be easy to link

Fig 7 to �g 6 with a de
omposition method: ∆δD = ∆r · (δDrain − δDnorain) + r ·∆δDrain + (1 −
r) ·∆δDnorain, where ∆δD is the anomaly between high and low rainfall years and r is the fra
tion

of rain samples in the yearly average.

� Around l 365: is it possible that the smaller sensitivity of AIRS 
ould be due to the larger impa
t of the

a-priori pro�le on AIRS than on IASI, i.e. smaller sensitivity?

� l 384: �As result� -> �As a result�

� Somewhere: the re
ent study by [Dahinden et al., 2023℄ would deserve to be 
ited.
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