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This arti
le presents a unique dataset of the triple isotopi
 
omposition (δ18O, d-ex
ess, 17O-ex
ess) of rain

samples 
olle
ted in Benin at the quasi-event time s
ale during 7 years at an inland station, with 
omplementary

samples at the weekly time s
ale during 1 year at a 
oastal 400km to the South. This allows to investigate

the isotopi
 variability at the event s
ale, the seasonal s
ale, the inter-annual s
ale, and along a 
ontinental

transe
t. This dataset is pre
ious, espe
ially given the s
ar
e data 
overage in West Afri
a.

The isotopi
 variations are interpreted using 
omplementary meteorologi
 data, satellite observations and

ba
k-traje
tories. They show that the so-
alled amount e�e
t 
an only be observed at the monthly s
ale.

Isotopi
 variations at other time s
ales re�e
t 
loud pro
esses or 
onve
tive organization. A weak 
ontinental

re
y
ling is also observed.

I think the interpretation 
ould be made more rigorous. In parti
ular, the role for 
onve
tive organization

is asserted but never 
on�rmed by observations (major 
omment 1). More generally, I think the interpretation

of isotopi
 variations 
ould be deeper (major 
omment 2).

The arti
le is well-written. Illustrations 
ould be improved with larger font size.

1 Major 
omments

1.1 Confusing use of the notion of 
onve
tive organization

Conve
tive organization, in the weather and 
limate 
ommunity, refers to the how 
onve
tion is spatially dis-

tributed in a given domain, e.g. more or less aggregated (e.g. review by [Holloway et al., 2017℄). �Organized


onve
tive systems� typi
ally refers to the organization at the mesos
ale: large and persistent 
onve
tive systems

are often 
alled �organized� (e.g. review by [Houze, 2004℄). Many metri
s to quantify 
onve
tive organization

have emerged in the past de
ade (e.g. review by [Biagioli and Tompkins, 2023℄).

In this paper, �
onve
tive organization� is often dis
ussed but never de�ned nor quanti�ed. The only variable

that 
ould be a proxy for 
onve
tive organization is �event duration�. However, in �g 6b, we 
an see no longer

systems for C3 than C2. Does this refute a role for 
onve
tive organization to deplete C3 samples?

-> To assess the impa
t of 
onve
tive organization, I suggest to rigorously quantify 
onve
tive organi-

zation, using for example the Lorg metri
 based on satellite data ([Biagioli and Tompkins, 2023℄).

In absen
e of a more rigorous quanti�
ation of 
onve
tive organization, one of the main 
on
lusion of the

paper, emphasizing the role of 
onve
tive organization on the isotopi
 
omposition, is simply an hypothesis that

observations do not 
on�rm.

A few examples where the notion of 
onve
tive organization is 
onfused:

� l 206: �mean event intensity� is not a proxy for 
onve
tive organization

� l 516: �higher relative humidity and lower OLR values, suggesting more extensive 
loud 
over and a greater

degree of 
onve
tive organization.� -> no, we 
annot dedu
e 
onve
tive organization based on relative

humidity and OLR. A
tually, observations rather show the 
ontrary, i.e. drier troposphere and higher

OLR when 
onve
tion is more aggregated (e.g. [Tobin et al., 2012, Stein et al., 2017℄).

� Same issue l 509: �drier and warmer atmospheri
 
onditions and higher outgoing longwave radiation (OLR)

are 
onsistent with less extensive and less organized 
onve
tive a
tivity.�: observations rather suggest more

organized 
onve
tion in drier regions away from ITCZ 
ores (e.g. [Ro
a et al., 2014℄)

� l 556: �progressively more organized 
onve
tive systems�: this was not shown. Plot the seasonal 
y
le of

a metri
 of 
onve
tive organization to 
on�rm this?
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� l 618: �a shift toward larger and more mature 
onve
tive systems�: 
an you show it by quantifying


onve
tive organization?

In Fig 6b, the only signi�
ant di�eren
e that I �nd between C2 and C3 is the �weak rain fra
tion�. This


ould re�e
t the stratiform fra
tion of the rain, and thus support the hypothesis of a depleting e�e
t of

stratiform pro
esses (e.g. [Aggarwal et al., 2016℄).

Note that 
onve
tive organization and stratiform fra
tion of the rain are not ne
essarily 
orrelated, 
on-

trary to what is mentioned in l 619. For example, [Stein et al., 2017℄ observed weaker high-
loud 
over when


onve
tion is more aggregated.

1.2 Deepen the interpretation, espe
ially regarding C3 samples

� l 147-148: to what extent is the event-based vs weekly sampling responsible for some of the di�eren
es

between the 2 stations? If the analysis was repeated using weekly averages at the inland site, how di�erent

would the results be? For example, I expe
t it would smooth the extreme values: does it 
ontribute to

the lower frequen
y of C3 samples at the 
oastal site?

� Fig 7 shows that C3 samples are mainly found between 15 Aug and 15 O
t. During this period, most

samples are C3 samples. Could it be an intra-seasonal-s
ale signal rather than a e�e
t of 
onve
tive orga-

nization? Fig 3a suggests a smooth intra-seasonal signal in δ18O. Fig 1b shows that Aug 15 
orresponds

to the Northernmost position of the ITCZ, with maximum pre
ipitation at the inland site. After this

date, the ITCZ retreats and most of the pre
ipitation is found upstream traje
tories to the inland site.

Therefore, 
ould larger upstream pre
ipitation after Aug 15 be responsible for the depletion after this

date? To 
he
k this:

� plot pre
ipitation maps separately for July-Aug 15 and Aug 15-september, i.e. 3 maps in Fig 1a: is

it larger after August 15?

� Fig 1a: 
hange the 
olor s
ale to better see the pre
ipitation in Benin: e.g. from 0 to 15 mm/d.

Currently, it's all white, no seasonal variation 
an be seen.

� Fig 1b: apparently this mainly re�e
ts pre
ipitation near 10W and 10E, whi
h is relatively far from

Benin. Fig 2 suggest traje
tories don't go through these regions -> try plotting an average between

0-5E or between 5W-10E?

� Quantify upstream pre
ipitation, for example by averaging pre
ipitation over a 5x5° or 10x10° box

upstream the inland site? Try to plot it as a fun
tion of time e.g. as in Fig 4d or as box plots as in

Fig 6?

� As a 
omplement to pre
ipitation, OLR, a proxy for 
onve
tion intensity and depth, 
ould be analyzed

as well.

� l 593: Could the absen
e of C3 in the 
oastal station a
tually re�e
t the redu
ed 
onve
tion along traje
-

tories? Over the o
ean, some balan
e is expe
ted between the depletion by 
onve
tion along traje
tories

and the re
y
ling b o
ean surfa
e evaporation. Over land, re
y
ling is partial, so depletion by 
onve
tion

along traje
tories is expe
ted to be more e�
ient. I suspe
t that the role of upstream 
onve
tion has been

overlooked in this arti
le, 
onsistent with my previous point.

� Fig 10 is interesting and left me with several questions:

� is δ
18
Ocore related to the % of C3 events? Is it related to the length of the monsoon retreat phase,

i.e. from the maximum extent of the ITCZ to the monsoon end date? The anti-
orrelation with the

monsoon end date suggests tat this 
ould be the 
ase.

� is δ18Oann related to the % of the rain that falls during the 
ore season? Is this the reason for the

anti-
orrelation with pre
ipcore?

� why not looking at similar relationships for d-ex
ess and

17O-ex
ess as well?

� l 538-553: Contribution of upper tropospheri
 pro
esses: I don't think this part is 
onvin
ing. Kineti


e�e
ts during i
e deposition in 
onve
tive updrafts have been explored for example by [Bolot et al., 2013℄:

they are restri
ted to the upper troposphere. We would expe
t the isotopi
 signature of these pro
esses
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to get erased by rain-vapor ex
hanges as the rain falls (e.g. [Risi et al., 2021℄). Isotopi
 pro
esses in

the upper troposphere of the West Afri
an region have been explored by [de Vries et al., 2022℄, and they

explain isotopi
 variations mainly by 
loud dynami
s and mi
rophysi
s, without invoking kineti
 e�e
ts.

There are other pro
esses that 
ould 
ontribute to a de
rease of

17O-ex
ess as δ18O de
rease. For example,


ontinental re
y
ling is known to in
rease both δ18O and d-ex
ess ([Salati et al., 1979, Gat and Matsui, 1991℄),

so a de
reased 
ontribution of 
ontinental 
ould de
rease both δ
18
O and ex
esses.

2 Detailed 
omments

� It's strange to add plenty of additional �gures in Appendix. Move them to a kind of Supplementary

information maybe?

� l 22-25: �more organized 
onve
tive systems� is used both for C2 and C3. Clarify with respe
t to what.

� Fig 1: number ea
h sub-�gure: 1a, b, 
... rather than just a for several maps. Same for other �gures.

� Fig 1a: add grid or ti
ks to better see where the latitudes and longitudes are on the map.

� Fig 2: in 
aption: re
all whi
h months?

� Fig 3: labels and numbers are too small to be 
omfortably read. Same for �gs 6, 7, 9, 10

� l 340: �and� missing after �Nalohou)�

� Fig 6: too small to read. Cut into several �gures? + label a,b,
... ea
h sub-�gure.

� l 430: �observed the� -> �the observed�

� Fig 7: what about on the 
oastal site? what repla
es the C3 events after Aug 15?

� l 557: �with an in
reasing 
ontribution from pre
ipitation asso
iated with large-s
ale monsoon 
ir
ulation�:

this is not obvious from �g A2. It looks like all months show that most traje
tories are asso
iated with

the monsoon �ow?

� If you end with too many �gures, Fig 8 is not absolutely ne
essary. It 
ould go as SI.

� l 473-477: refer to �g 7?

� l 615: �when ... the monsoon system be
omes fully established�: a
tually, C3 be
omes dominant after

the Northernmost extent of the ITCZ, when the ITCZ is retreating. See my major 
omment 2.

� l 640: add a few referen
es to support these possible 
hanges? e.g. [Bi
kle et al., 2021, Ro
a et al., 2024℄

� l 655: remove �in
reasing�.

� l 675: �stratiform downdraft� -> �mesos
ale downdraft� (e.g. [Houze, 1989℄)

� l 675: no sure why supersaturation e�e
ts should be larger in the stratiform region?

� �gs A1, A2: indi
ate whi
h months are shown.
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