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Reviewer #1

The paper provides evidence of a phytoplankton bloom South-East of Crete island,
Eastern Mediterranean Sea, whose location is displaced from the Rhodes gyre, where
phytoplankton blooms have been frequently observed in the past. The authors
propose that the bloom was triggered by strong vertical mixing events due a cold
spell, which brought nutrient in the photic zone, followed by water column
stratification. In this respect the succession of events would perfectly match the
Sverdrup conceptual model. The authors limit their analysis to the description of the
satellite observations and the results of model simulations. This is likely linked to the
scope of the issue to which the paper has been submitted.

The pro of the contribution is that it is a good example of how the Copernicus
products may be integrated to detect and describe ocean dynamics. Because of this it
may contribute to the SP issue.

We thank the Reviewer #1 for the constructive comments on our manuscript. Our
point-by-point responses together with propositions for manuscript updates (in green) are
provided below. Figures are inserted at the end of the document while line numbers refer to
the new version of the manuscript..

My perplexities about publishing the paper in its present format are the following.

1. The satellite coverage is quite coarse in time due to cloud coverage (see fig. 4 in
the text) and the bloom area reported in fig. 1 which, if | understood well, is produced
by the numerical model, does not seem to be supported by the observations, both in
space and in time. This may question the estimates of the bloom relevance which, |
assume, is based on the model.

We agree with the Reviewer that ocean colour (OC) observations (Fig. 4 in the manuscript)
are incomplete to spotlight the full extent of the event. However, the comparison of the
available observations with the OC climatology (Fig. R1 and R2) reveals higher-than-usual
chlorophyll concentrations as well as an intense bloom that is spatially and temporally shifted
with respect to the usual patterns observed in the Cretan area.

In particular, Fig. R1 shows that high chlorophyll concentrations are observed on 27 and 29
March and on 1 and 6 April. On these dates, observed chlorophyll concentration is higher
than 0.5 mg m™ (up to 3 mg m= on 29 March). Moreover, high chlorophyll concentrations are
located in an area that differs (southwestern shifted) from the usual “Rhodes gyre” bloom



regions, which in Fig. R1 is represented by the magenta contour identifying satellite
climatology above 0.115 mg m? (half of the threshold used to define the event area; Fig 1 in
the submitted manuscript). Further, it is worth noting that the area with climatological
concentration above the threshold is largest at the beginning of March.

Additionally, an analysis of the deviation of OC observations with respect to the 1999-2020
climatology in the area under investigation demonstrates that on 27 March and 29 March,
and on 1 and 6 april chlorophyll is 4 standard deviations higher than the mean (Fig. R2).

For sake of clarity and to include further comparison with observations, daily maps of model
surface chlorophyll concentration are provided in Fig. R3. The simulated bloom started on 4
April, reached a peak between 8 and 9 April with concentration larger than 0.5 mg/m3 (i.e.,
similar values to the ones observed in satellite maps), and gradually extinguished from 11
April onward. On the other hand, from the analysis of satellite maps, it can be presumed that
the event started somewhen around 27 March, maintained high concentration values on 29
March, 1 and 6 April and possibly ended between 8 and 9 April.

Even if the simulation shows a delay of 5-8 days, the use of modelled data have some clear
advantages since the 3D products allowed to: (i) define the temporal and spatial boundaries
of the event, (ii) tackle the sequence of physical and biogeochemical processes that are
involved in the bloom dynamics. Indeed, as reported in the following answers, we
demonstrate how the bloom started after cold spell events followed by anomalous mixing
and subsequent fertilisation of the photic zone.

We believe that our contribution is a good example of the capability of an operational
analysis and forecasting system to predict marine anomalous events and to provide a
consistent and coherent picture of the processes involved using multiple information
sources: atmospheric data, marine physical and biogeochemical modelling results, and
observations.

Given the limits imposed by the State of the Planet Journal to the number of figures, we
propose the following changes in the new version of the manuscript:

e Substitute old Fig. 4 with Fig. R1b to show the high chlorophyll values observed in
OC and their temporal and spatial shift with respect to the area typically impacted by
the Rhode gyre bloom.

Include Fig. R2b and R3 in the novel Appendix A.

Enrich the result section with a paragraph that highlights how the observations
provide evidence of an anomalous event in the area as illustrated above: and the
explanation of the observed and simulated sequence of the event as supplementary
material in the Results section: “L149 - In particular, Fig. 3 shows that high
chlorophyll concentrations are observed on 27 and 29 March and on 1 and 6 April,
indicating that the event started around 27 March, maintained high concentration
values on 29 March, 1 and 6 April and possibly ended between 8 and 9 April. On
these dates, observed chlorophyll concentration is higher than 0.5 mg m-3 (up to 3
mg m-3 on 29 March). Moreover, high chlorophyll concentrations are located in an
area that differs (southwestern shifted) from the usual “Rhodes gyre” bloom regions,
which in Fig. 3 is represented by the magenta contour identifying satellite climatology
above 0.115 mg m-3 (i.e., half of the threshold used to define the event area; Fig. 1).



Further, we observed that the area with climatological concentration above the
threshold is largest at the beginning of March (not shown). Model daily maps of
model surface chlorophyll concentration provided in the Appendix (Fig. A6) show that
in the simulation the bloom started on 4 April, reached a peak between 8 and 9 April
with concentration larger than 0.5 mg m-3 (i.e., similar values to the ones observed in
satellite maps), and gradually extinguished from 11 April onwards. An analysis of the
deviation of satellite chlorophyll observations with respect to the 1999-2020
climatology (Fig. A7) demonstrates that on 27 March and 29 March, and on 1 and 8
April chlorophyll is at least 3 standard deviations higher than the mean in the event
area.”

e Enrich the discussion section on the mechanism driving late-winter/early-spring
blooms in the Levantine basin also considering experimental and modelling studies
(e.g., Habib et al., 2023; D’Ortenzio et al., 2021): “L 188 - An anomalous deep mixing
and bloom event in the south-eastern Mediterranean in the 2022 late-winter early
early-spring period was detected by means of the Copernicus Marine MEDMed-MFC
products. In this region, intense phytoplankton blooms related to vertical mixing
processes and consequent nutrient supply are usually located in the Rhodes gyre
area, and have been previously investigated using in-situ and satellite observations
and modelling products (e.g., Siokou-Frangou et al., 2010; Varkitzi et al., 2020;
D’Ortenzio et al., 2021; Habib et al., 2023), while the 2022 event was located
southeast of Crete (Fig. 1). In this work we analysed and described the 2022 event
main features traits and its drivers.”

2. The authors highlight that the location of the bloom is not the Rhodes gyre, where
the cyclonic circulation and the convection often trigger phytoplankton accumulation.
Indeed in their map on fig. 1 the South-West border of Rhodes gyre displays low
biomass. One then wonders which 3D dynamics was active so to produce a localized
bloom. If the forcing was the strong negative heat flux, this should have acted over
the whole area. Why the bloom occurred only in that limited area and there was no
bloom in the Rhodes area. Having the model simulations for the whole basin the
authors should discuss this aspect.

The driving mechanism of the event is represented by negative heat fluxes. A significant
drop in air temperature is, in fact, observed in the area starting from 10 March according to a
cold air intrusion from the north west, as shown in Fig R4. A similar cold spell has been
recorded also in January 2022 (not shown) with a consequent first temperature drop. These
cooling events resulted in significant sea surface temperature (SST) anomaly especially in
the southern Levantine basin (Fig. R5). It is worth noting that the impact of 2022 cold spells
on the North-Central Aegean Sea has been recently studied by Potiris et al. (2024), which
show that buoyancy losses during the winter 2021-2022 was comparable to those of
1993-1994, 2002-2003, and 2012, which were all years of dense water formation (DWF) in
the Aegean Sea. The findings of Potiris et al. (2024) further supports the fact that the 2022
winter and related marine processes can be considered quite anomalous for the Eastern
Mediterranean.

Concerning the spatial shift of the event with respect to the Rhode gyre, it is worth noting
that the negative SST anomalies appeared in the south of Crete and persisted in the area till



the end of March (Fig. R5, satellite L4 product). Moreover, relatively cold SSTs are also
observed by the L3 satellite product (Fig. R6) although only from 12 March (the region is
cloudy between 9 and 11 March). Modelling products show that the strong mixing event that
started on 9 March and ended on 25 March (Fig. R7) is possibly driven by the cooling, and
that the area with the highest mixed layer depths (larger than 1000 m) well overlaps with the
later April 2022 bloom.

The anomalous localization of the 2022 bloom can be further supported by comparing the
vertical processes at two locations: (i) inside the area of the event and (ii) in the Rhodes gyre
area where late winter bloom typically occur (“+” and “x” marker in the first panel of Fig. R3,
respectively). The Hovmdller diagram of temperature inside the event area reveals the
gradual outcropping of deep water masses that on 25 March reached the surface from 2000
m (Fig. R8a). At the same time phosphate concentration shows a nearly vertical uniform
distribution with persistent high values in the surface layer (>0.15mmol/m3) till the beginning
of the event (4 April), when the nutrient started to be consumed (Fig R8b). Starting on 4
April, large chlorophyll concentration in the surface and subsurface layer follows the nutrient
injection (Fig. R8c). Finally, a transition to stratified conditions with formation of a deep
chlorophyll maximum (DCM) occurs from 10 April. The location outside the 2022 event (right
column of Fig. R8) shows much less intense and shorter water column mixing with lower
phosphate concentration in surface layers (Fig. R8d and e). In the chlorophyll Hovméller
diagram (Fig. R8f), a transition phase (non-negligible surface concentration with subsurface
chlorophyll maximum;Lavigne et al., 2015) toward summer stratified DCM conditions is
already in place at the end of March.

We believe that the above materials and figures support the claim that the anomalous event
occurred in an area different from the usual Rhode gyre region. However, given the limits of
imposed by the State of the Planet journal, we propose to:

e Add a new paragraph in the result section that will resume the motivation for the
location of the extreme event: “L 103 - The daily maps of AST, SST, SST anomaly,
MLD and heat fluxes during March 2022 provided in the Appendix A (Figs. A1-A5)
further detail the spatial extent and temporal sequence of the atmospheric and
oceanic processes summarised in Fig. 2. Two close significant drops in AST are, in
fact, observed in the area (11-14 March and 19-23 March) according to a cold air
intrusion from the northwest (Fig. A1). Together with the January cold spell (Fig. 2),
the March cooling events resulted in significant negative SST anomalies especially
south of Crete, which persisted in the area till the end of March (Fig. A2) with more
steady occurrences in the anomalous-event area. Moreover, relatively cold SSTs are
also observed by the L3 satellite product (Fig. A3) although only on 7 March and from
14 March onwards (the region is cloudy between 9 and 13 March). Modelling
products show that the strong mixing event that started on 9 March and ended on 25
March (Fig. A4) is possibly driven by the cooling, and that the area with the highest
mixed layer depths (larger than 1000 m) well overlaps with the April 2022 anomalous
bloom. The strong negative heat fluxes into the sea, which occur at the same dates
of the cooling events (Fig. A5), further confirm that the driving mechanism of the
event is represented by significant heat losses”.

e Compact Fig. 2 and Fig. 3 in a unique novel Fig. 2, and provide the Hovmoeller
diagrams (Fig. R8) as Fig. 3 with relevant comments: “L 171 - The anomalous
localization of the 2022 bloom can be further supported by comparing the vertical



processes at two locations (Fig. 4): (i) inside the area of the event and (ii) in the
Rhodes gyre area where late winter bloom typically occur (“+” and “x” marker in Fig.
1, respectively). The Hovmoller diagram of temperature inside the event area reveals
the gradual outcropping of deep water masses that on 25 March reached the surface
from 2000 m (Fig. 4a). At the same time phosphate concentration shows a nearly
vertical uniform distribution with persistent high values in the surface layer (> 0.15
mmol m-3) till the beginning of the event (4 April), when the nutrient started to be
consumed (Fig 4c). Starting on 4 April, large chlorophyll concentrations in the surface
and subsurface layer follows the nutrient injection (Fig. 4e). Finally, a transition to
stratified conditions with formation of a deep chlorophyll maximum (DCM) occurs
from 10 April. The location outside the 2022 event (right column of Fig. 4) shows
much less intense and shorter water column mixing with lower phosphate
concentration in surface layers (Fig. 4b and d). In the chlorophyll Hovmaéller diagram
(Fig. 4f), a transition phase (non-negligible surface concentration with subsurface
chlorophyll maximum; Lavigne et al., 2015) toward summer stratified DCM conditions
is already in place at the end of March”.

e Insert figures (Fig. R4-R7) in the Appendix A together with a novel figure containing
daily maps of heat fluxes in sea water.

3. In Fig. 23 the authors show the time course phosphate concentration above the
nutricline. Why phosphate? Because is considered the limiting nutrient? One
wonders if the nutricline was relative to a specific nutrient or all the nutrient profiles
overlapped.

We thank the Reviewer for the comment. We focused on phosphate because it is considered
the limiting nutrient for the Mediterranean Sea (Siokou-Frangou et al., 2010). We will add a
comment explaining the reason for focusing on phosphate (L 65) in the manuscript and we
will explain that nutricline in Fig. 2 and in the related text is indeed the phosphocline (L 125).
We will also change the line 113 specifying that phosphocline is computed as the depth of
the maximum vertical gradient as done in Salon et al. (2019). Moreover, we will substitute
nutricline with phosphocline through the manuscript.

4. There is a time mismatch between satellite and model. The authors acknowledge
this, if it is not a mistype, on lines 175-176. However | do not understand why this “
...provides an assessment of the capability of the prediction chain to simulate specific
events”. Do the author mean that the assessment suggests that the model did not
simulate the event correctly? If so why they are mostly relying the simulations in
discussing the event? A clarification would help.

We agree with the Reviewer that the statement was misleading. In reality, we meant the
opposite. As explained in the reply to comment 1, the Med-MFC model allows us to describe
the whole chain of processes of the event: i.e., from the cold spell events to the evolution of
the bloom. The occurrence of the simulated bloom (location, timing and intensity) is
consistent with the available observations. We use the term consistent meaning that
observations support the simulated results that the bloom event occurred in an area outside


https://www.zotero.org/google-docs/?41SN4O

the typical Rhode gyre area and with nearly one-month delay with respect to what usually
occurs in that area (Fig. R1 and R2). Nevertheless, it is also worth acknowledging that the
model simulates the event with a possible delay of 5-8 days (even if the cloud coverage
prevents a precise definition of the spatial and temporal extent event). This sentence will be
rephrased and made clearer:

“L 161 - Since the 2022 anomalous surface bloom is the result of a sequence of processes
(cold spell, sea surface cooling, vertical mixing, fertilisation and subsequent stratification),
uncertainties in the representation of each of these dynamics by the atmospheric-ocean and
biogeochemical models may combine and result in inaccuracies in the spatiotemporal
representation of the bloom. However, even if the bloom simulation shows a delay of 5-8
days, the use of three-dimensional modelled data allowed to: (i) define the temporal and
spatial boundaries of the event, and (ii) tackle the sequence of physical and biogeochemical
processes that are involved in the bloom dynamics.”

5. Assuming that the model simulation captured to a reasonable extent the dynamics
of the mixed layer, Fig. 2 shows that during the bloom time there were three, if not
four, events of deep remixing of the water column. This questions the simple
reconstruction of the bloom as convection-nutrient upward transport-surface
stabilization. Could the authors analyze the dynamics in more detail?

Figure 2 in the submitted manuscript shows the maximum MLD in the area. As it is made
evident in Fig. R7 there is a deepening of the MLD in March in a wide area corresponding to
where the bloom occurs, while in April 2022 this is not the case. There is a very local MLD
maximum around 25°E - 33°N (Fig. R9) that is depicted also in the Fig. 2 time series
(submitted manuscript) and that is a bit misleading in this respect. We will use the mean
MLD in Fig. 2 (Fig. R10) and modify the text accordingly to clarify that the mean MLD in the
area of bloom reaches its maximum at the end of March 2022:

‘L 98 - According with the relatively low SST and similarly to the typical winter mixing
conditions in the Rhodes gyre area (Kubin et al., 2019), in the 2022 event area (Fig. 1) the
mean mixed layer (MLD; calculated as depth where the density increases by 0.01 kg m-3
compared to density at 10 m depth; product ref. 4, Table 1) is deeper than 500 m (Fig. 2b) on
several occasions from the end of January to the end of March, when the mean MLD gets
shallower (up to 50 m). Consistently with the strong March 2022 sea surface cooling, the
mean MLD reaches its maximum in March (equal or deeper than 700 m).”

6. The authors mention that “..the local fishery community reported increased
catches..” but they do not say where and when. The bloom is quite far from the coast.
Did the catches increase in the high sea?

We have been told that as personal communication from a Greek colleague, however since
we have not been able to sustain this information by observations or references, we will
remove the sentence from the manuscript.



The reference Josey, S. and Schroeder, K.:
https://doi.org/10.5194/egusphere-equ23-5884, 2023 is never cited in the text.

Thanks for spotting the unused reference. We will remove it.

Finally, we corrected some typos and introduced small corrections to improve the manuscript
readability.



Reviewer #2

Our point-by-point responses together with propositions for manuscript updates (in green)
are provided below. Figures are inserted at the end of the document while line numbers refer
to the new version of the manuscript. In addition to what described below, we corrected
some typos and introduced small corrections to improve the manuscript readability.

As the editor, | hereby provide a review of your submitted paper.

I do not find evidence in this paper that there actually was a phytoplankton bloom
anomaly in the area in 2022; the existence of such an anomaly can only be
demonstrated convincingly when based on observations. In fact, it is stated in the text
that ocean colour satellite observations of the area appear to indicate that the bloom
location and timing did not occur where the model predicted it to be.

We agree with the reviewer that the manuscript misses to clearly show that the event is
anomalous (in terms of intensity and timing) considering the available observations. The
comparison of the available observations with the OC climatology (Fig. R1 and R2) reveals
higher-than-usual chlorophyll concentrations as well as an intense bloom that is spatially and
temporally shifted with respect to the usual patterns observed in the Cretan area.

In particular, Fig. R1 shows that high chlorophyll concentrations are observed on 27 and 29
March and on 1 and 6 April. On these dates, observed chlorophyll concentration is higher
than 0.5 mg m™ (up to 3 mg m= on 29 March). Moreover, high chlorophyll concentrations are
located in an area that differs (southwestern shifted) from the usual “Rhodes gyre” bloom
regions, which in Fig. R1 is represented by the magenta contour identifying satellite
climatology above 0.115 mg m? (half of the threshold used to define the event area; Fig 1 in
the submitted manuscript). Further, it is worth noting that the area with climatological
concentration above the threshold is largest at the beginning of March.

Additionally, an analysis of the deviation of OC observations with respect to the 1999-2020
climatology in the area under investigation demonstrates that on 27 March and 29 March,
and on 1 and 6 april chlorophyll is 4 standard deviations higher than the mean (Fig. R2).

For sake of clarity and to include further comparison with observations, daily maps of model
surface chlorophyll concentration are provided in Fig. R3. The simulated bloom started on 4
April, reached a peak between 8 and 9 April with concentration larger than 0.5 mg/m3 (i.e.,
similar values to the ones observed in satellite maps), and gradually extinguished from 11
April onward. On the other hand, from the analysis of satellite maps, it can be presumed that
the event started somewhen around 27 March, maintained high concentration values on 29
March, 1 and 6 April and possibly ended between 8 and 9 April.

Even if the simulation shows a delay of 5-8 days, the use of modelled data have some clear
advantages since the 3D products allowed to: (i) define the temporal and spatial boundaries
of the event, (ii) tackle the sequence of physical and biogeochemical processes that are
involved in the bloom dynamics. This second aspect will be strengthened by including
additional figures as supplementary material, as proposed to Reviewer #1.

We believe that our contribution is a good example of the capability of an operational
analysis and forecasting system to predict marine anomalous events and to provide a
consistent and coherent picture of the processes involved using multiple information



sources: atmospheric data, marine physical and biogeochemical modelling results, and
observations.

Given the limits imposed by the State of the Planet Journal to the number of figures, we
propose the following changes in the new version of the manuscript:

Substitute old Fig. 4 with Fig. R1b to show the high chlorophyll values observed in
OC and their temporal and spatial shift with respect to the area typically impacted by
the Rhode gyre bloom.

Include Fig. R2b and Rb in the novel Appendix A.

Enrich the result section with a paragraph that highlights how the observations
provide evidence of an anomalous event in the area as illustrated above: and the
explanation of the observed and simulated sequence of the event as supplementary
material in the Results section: “L149 - In particular, Fig. 3 shows that high
chlorophyll concentrations are observed on 27 and 29 March and on 1 and 6 April,
indicating that the event started around 27 March, maintained high concentration
values on 29 March, 1 and 6 April and possibly ended between 8 and 9 April. On
these dates, observed chlorophyll concentration is higher than 0.5 mg m-3 (up to 3
mg m-3 on 29 March). Moreover, high chlorophyll concentrations are located in an
area that differs (southwestern shifted) from the usual “Rhodes gyre” bloom regions,
which in Fig. 3 is represented by the magenta contour identifying satellite climatology
above 0.115 mg m-3 (i.e., half of the threshold used to define the event area; Fig. 1).
Further, we observed that the area with climatological concentration above the
threshold is largest at the beginning of March (not shown). Model daily maps of
model surface chlorophyll concentration provided in the Appendix (Fig. A6) show that
in the simulation the bloom started on 4 April, reached a peak between 8 and 9 April
with concentration larger than 0.5 mg m-3 (i.e., similar values to the ones observed in
satellite maps), and gradually extinguished from 11 April onwards. An analysis of the
deviation of satellite chlorophyll observations with respect to the 1999-2020
climatology (Fig. A7) demonstrates that on 27 March and 29 March, and on 1 and 8
April chlorophyll is at least 3 standard deviations higher than the mean in the event
area” .

Enrich the discussion section on the mechanism driving late-winter/early-spring
blooms in the Levantine basin also considering experimental and modelling studies
(e.g., Habib et al., 2023; D’Ortenzio et al., 2021): “L 188 - An anomalous deep mixing
and bloom event in the south-eastern Mediterranean in the 2022 late-winter early
early-spring period was detected by means of the Copernicus Marine MEDMed-MFC
products. In this region, intense phytoplankton blooms related to vertical mixing
processes and consequent nutrient supply are usually located in the Rhodes gyre
area, and have been previously investigated using in-situ and satellite observations
and modelling products (e.g., Siokou-Frangou et al., 2010; Varkitzi et al., 2020;
D’Ortenzio et al., 2021; Habib et al., 2023), while the 2022 event was located
southeast of Crete (Fig. 1). In this work we analysed and described the 2022 event
main features traits and its drivers.”

| would recommend that, instead of using NRT ocean colour products, that you look
into time series of Chla from all ocean colour satellites merged together (such as the



GlobColour satellite dataset). This will improve spatial and temporal coverage. If still
plagued by too high cloud cover, use spatial and temporal averaging to analyse if the
2022 condition did (or did not) present a phytoplankton bloom anomaly.

We agree with the Reviewer about the need to use observations that provide the highest
possible coverage and accuracy. In order to address the suggestion raised by the Reviewer,
we updated the maps (new Fig. R1) using the reprocessed multi-year Copernicus Marine
Service dataset, that uses better estimates of atmospheric variables with respect to NRT.
Both the Copernicus Marine NRT product and the Copernicus Marine reprocessed one
merge multi-sensor ocean colour datasets similarly to GlobColour. We also compared
chlorophyll maps from GlobColour and Copernicus Marine products without finding relevant
differences in the Mediterranean region in terms of spatial coverage. For instance, for the 29
March the two products (
https://hermes.acri.fr/images/data/EURO/merged/day/2022/03/29/L3m 20220329 EURO
1_AVW-MODVIR_CHL1_DAY_00.png and https://data.marine.copernicus.eu/-/4ezccnprsg)
have very similar spatial coverage and both show large chlorophyll concentration in the
investigated area (up to 3 mg m?).

It is also worth to mention that the Copernicus Marine product used in the manuscript has
the advantage of an algorithm specifically developed and tuned for the Mediterranean Sea
(details are provided in the documentation at
https://data.marine.copernicus.eu/product/OCEANCOLOUR_MED_BGC_L3 MY_009_143/d
escription). For this and the above mentioned reasons, we will use the reprocessed
Copernicus Marine chlorophyll product in the updated version of the manuscript (new Fig.
R1 instead of Fig. 4 of the submitted manuscript), and we will specify that the product
merges multi-sensor ocean colour datasets to obtain the highest possible spatial coverage
(L 147).

I consider this issue a major problem and therefore recommend major revisions to
your manuscript.

I look forward to seeing a revised version of your work.
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(Fig. 1 in the submitted manuscript) and magenta line contouring the usual winter blooms in the
Rhode area (i.e., satellite chlorophyll climatology equal to 0.115 mg m?, half of the threshold used to
delimit the event area; satellite data are from Copernicus Marine Service multi-year product).
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Fig. R9. Daily maps of mixed layer depth [m] in March-April 2022. The area of the event is highlighted
by the green line (Fig. 1 in the submitted manuscript).
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Fig. R10. Daily time series - spatially averaged over the event area (Fig. 1 in the submitted
manuscript) - from January to May 2022 of (a) air surface temperature (AST), sea surface
temperature for satellite (SST satellite, product ref. 6, Table 1) and model (SST Med MFC, 120
product ref. 4, Table 1), and SST satellite climatology; and (b) mean mixed layer depth (MLD: product
ref. 4. Table 1) and phosphocline (product ref. 1, Table 1) with climatological percentiles (thin vertical
line: 1st and 99th percentiles, thick vertical line: 25" and 75" percentiles, white marker: median).
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