Authors’ response to Referee 2

Journal: Ocean Sciences

Title of paper: Impact of intraseasonal wind bursts on SSTadmlity in the far eastern
Tropical Atlantic Ocean during boreal spring 2006l 2006. Focus on the mid-may 2005
event.

Authors: Herbert Gaélle, Bourlés Bernard.

We thank Reviewer 2 for his comments and suggestiwt allowed improvements of our

paper. We have made all needed information to ntlaédigures more understandable and
conforming with general publications criteria (figgs size, labels, etc). We also worked to
make the manuscript easier to read and understdaydadding some information and

removing others. The abstract has been also modifi&ing into account the reviewer’'s

comments (the sentence about the NE Brazil has t@woved and some words about the
West African Monsoon have been added).

Response to specific Comments

1. RC: I wonder for many of the plots, especially Wwen discussing the May 2005 event, if

it would be better to plot the difference from theclimatological mean (an anomaly). It
might make the 2005 event stand out. As the figureme, it is difficult to tell that this

event is different from some of the other events ithe 1998-2005 range.

AC: Thanks for the suggestion. Indeed, plot thensal@s allow to better identify the
particularity of the mid-May 2005 event. We havedified the figure 13, enlarged it and the
30-days low-filtered data averaged over 1998-2088opd has been removed to each total
field except for the first panel where the SSThewn. In addition, black thick lines have

been added to separate each year.
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Figure 13: Time-latitude diagrams for April-May along the 199808 period, of 2-days average, from top to
bottom i) SST (°C); ii) intraseasonal variation®amalies of SST (°C); , iii) intraseasonal varias@anomalies
of wind stress magnitude (N“#hfrom CFSR fields; iv) intraseasonal variationsmalies of short-wave
radiation surface flux (W.i) from CFSR fields; v) intraseasonal variationsraalies of 20°C-isotherm depth
(m) computed from the forced model SST; vi) intee®al variations anomalies of meridional SST gnaidi
(every 0.5° of latitude), from the forced modeleeaged over 10° W-6° W. For all fields, excepttfue first
SST field, the 30 days low-pass filtered annudtifeveraged over 1998-2008 period has been rentovi
total field. The vertical black thin line indicatd® date of 14 May, 2005.

Modifications have also been made on the plot 6C28otherm depths : weaker values of
20°C-isotherm depths indicate shallower thermodiinke consistent with the modifications
made on the Fig.1, Fig.3, Fig.5, Fig7 and Fig. 9.

2. RC: For all figures, it would be helpful to increase the fontsize for the x and y-axis
labels. The figures are very difficult to read.
AC: Thanks for this suggestion. Modifications hdee=n made.

3. RC: Itis unclear in the different sections wheter the region being discussed is the

Cape Lopez region, the equatorial Gulf of Guinea, othe western part of the basin. One



confusing discussion revolves around the wind burst They are sometimes discussed in
the Cape Lopez region associated with southerly wits and sometimes in the western
basin as westerly wind bursts associated with Kelwiand Rossby waves. The text mostly
just says “wind burst” so it's difficult to tell which is being referenced.

AC: Thanks for the remark. Indeed, in the firsttpafrthe paper we focused on the Cape-
Lopez-region and then extend the analysis at mioteagscale when we focused on the mid-
May wind event. For greater clarity, “wind burstsds replaced by “southerly wind bursts”
when they are discussed in the Cape-Lopez regidrbgarieasterly wind bursts” when they

are discussed in the western part of the basin.

4. RC: On line 13, you say “some particular eventsi) a decrease of incoming surface
shortwave radiation,” but in fact, you only descrited one event this applied to (May
2005). This can be fixed by changing the word “sorfi¢o “one.”

AC: Thanks for the remark. In fact, another evertuss in spring 2006 (on 2 April). Thus,
we included the description of this event in thenatents of Figure 4: “A strong net cooling
(-30 W.m? occurred during the 26-28 May 2005 event. It weainly due to a sudden
decrease of incoming surface short wave radiatibop( of about 80 W.fin the CLR
between 22 and 28 May; not shown) suggesting isea&loud cover. Another strong net
cooling occurred on 2 April 2006 with a mean vaitu¢he CLR reaching -95W.mit is more
sudden than the end-May 2005‘'s one, and was alexdtisively restricted to the CLR
region with values reaching locally -185W.mot shown). For both events, the net cooling

does not concern the equatorial region west of 0°W.

Thus, the sentence in the abstract has not beagetia

5. RC: Many times in the paper, a season (springi®) is discussed. Please indicate
boreal or austral.

AC: “spring” has been replaced by “boreal spring”.

6. RC: The paper discusses connections between theuth Atlantic and the Cape Lopez
region, specifically in relation to the St. Helenanticyclone. A paper by Bates (J.
Clim., 2008) discusses an anomalous low pressureaginating in the South Atlantic
that migrates northeast-ward, influencing the Soutlern Trade Winds and thus affecting

SST in the Cape Lopez region (though she refers tbas coastal Angola). | don’t know if



the feature you discuss and the feature she discessare the same thing. Papers by
Bohua Huang and others at the Center for Ocean Land\tmosphere Studies from the
2000s time range also discuss variability in the 8th Atlantic. You may want to
reference these papers if they would add somethirtg your discussion. That is up to the
authors to decide.

AC: Thanks for this suggestion. Indeed, Bates et(2008) show that the patterns of
variability in the coastal Angola region is relatedfluctuations in the southeast trade winds
trough two mechanisms: i) Bjerknes mechanism andvariability in subtropical high in
South Atlantic. The phenomenon which is at workimyrMay 2005 event related to
anomalous strong St Helena Anticyclone, may cooedpo the inverse feature that they
describe (anomalous low pressure originating inSbeth Atlantic that migrates northeast-
ward, affecting the SST in coastal Angola regiorthwa peaking SST anomalies by
approximately 4 months), but at smaller time scaW¥e have referenced this paper in the

discussion.

7. RC: Because you discuss the NE coast of Braziichthe West African Monsoon, it

would be nice to have them documented in the seasdvariability section to show how
they fit into the normal seasonal cycle.

AC: Thanks for the suggestion. However, the NE toaBrazil is only mentioned in Section
5.1.2 when we describe the anomalous precipitgpiaitern associated with the mid-May
event (early SICZ development linked to the anommslearly development of the equatorial
cold tongue). We have thus noted that “This corivectone, located between the ITCZ
north of the equator and the South Atlantic Conerog Zone (SACZ) in southern tropics, is
the Southern Intertropical Convergence Zone (SIGEpdsky and Carton, 2003). This zone
forms usually later, by June-August, when the sewttbranch of the convection separated
from the ITCZ which moves north of the equator.”

Thus, it appears to us not necessary to add atf@mation about seasonal variability in this
area. More detailed information about ‘normal’ ppi&ation conditions in this area can be
found in Grodsky and Carton (2003).

About the West African Monsoon, the important pdort2005 is the particularly early onset
date, as reported by several authors (such as @Wamiaal. (2011)) associated with the
particularly early development of the equatoriddcimngue. The role of the mid-May event
in this phenomenon is explained in Section 5.2.tiek that it is not necessary to describe

more in details the seasonal variations of the \Wé@&stan Monsoon. If the reader needs to



have more information about the coastal onset pbafise monsoon in the Gulf of Guinea,
he can refer to Leduc-Leballeur et al. (2013), iseddn the text (section 5.2). However, we
added these sentences as introduction of the see0

“The mid-May 2005 wind event was found to be inwavin the early onset of the ACT
development (Marin et al. 2009, Caniaux et al.,120The influence of the cold tongue on
the WAM onset has been suggested by several aui@érsnura and Xie, 2004; Caniaux et
al., 2011; Nguyen et al., 2011; Thorncroft et 2D11). At the seasonal time-scale, Caniaux et
al. (2011) suggest that it comes from strong irttiBwas between the SST cooling and wind
pattern in the eastern equatorial Atlantic: the A€&Fves to accelerate (decelerate) winds in
the northern (southern) hemisphere contributinthéonorthward migration of humidify and
convection, and pushes precipitation to the contin@hus, due to its impact on ACT
developpement, the mid-May wind event is also lthke the onset of the WAM in 2005
which has been the earliest over 1982-2007 perimd Caniaux et al. (2011). In this section
we aim to better understand how this single windnévmay have such impact. For further
information on the WAM, the reader can refer to Wed eballeur et al. (2013) and Caniaux
et al. (2011).”

8. RC: When discussing the thermocline, do you meahoaling instead of thinning and
deepening instead of thickening? You also mentiomdine 202 that it is at a minimum, |
believe you mean “minimum depth.”

AC: Thanks for pointing this. Indeed, when we styrining” we mean “shoaling” and when
we say “thickening” we mean “deepening”. “minimumis indeed used for “minimum
depth”. The related sentence on line 202 has bextified as follows:

“The region is also characterized by a shallow rtfawaline which depicts a strong semi-
annual cycle (Fig. 1d). The evolution of z20 regeal shoaling of the thermocline during

May-July and a deepening up to October-Novembemnvithexhibits a minimum depth. “

9. RC: Figure 1 has no scale for the wind speed.
AC: In fact, the colorbar at the right of the Maya& averaged map indicates the scale for the

wind stress magnitude.
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Figure 1. Monthly average of the (a) sea surface tempezaft€); (b) wind stress direction (vectors) and
magnitude (color field) (N.if); (c) horizontal surface current direction (vesjoand speed (color field) (rit)s
(d) 20° C-isotherm depth (m); and (e) surface Hieat (W.m%; positive values indicate downward flux) from
January to December from 1998 to 2008 and for lineatology (averaged over 1998-2008) simulated hey t
model (red curve) and from the observations : mgrakierage TMI 3-daily SST data (light blue curwe(a));

averaged over 5° E-14° E and 7° S-0° S. Right panaps of each variable over May-June.

In addition, modifications have been made on Fig. 1
- weaker values of 20°C-isotherm depth indicatélehar thermocline to be consistent with
the modifications made on Fig.3, Fig.5, Fig.7, Bigand Fig. 13.



- May-June averaged maps have been enlarged &y hmtate the CLR.

10. RC: I don't think your discussion of Figure 1don lines 203-205 reflect what is seen

in the plot.

AC: Do you mean “Figure 1e” rather than Figure 18e2ause the Figure 1d is discussed on
lines 200-202 and not on lines 203-205. For tikewdision of Figure 1e, the text has been

modified as indicated in our response to the qoesi

11. RC: When you discuss the surface heat flux, @ee designate whether it is positive
downward (into the ocean) or upward (out of the ocan).

AC: The sentence “positive values indicate downwhnd’ has been added in the legend of
Fig.1.

12. RC: The individual events mentioned on line 23are difficult to see. Maybe only

plot April-July or change the y-axis.

AC: Thanks for the suggestion. The figures 3 ahdvie been modified in this sense (plot
over March-August only). In addition, the intraser@al variations (removing of the 30 days
low-pass filtered field to the total field) of SSiihd stress magnitude/vertical current
shear/Ekman pumping are shown on Figure 4 in dadbetter highlight the intraseasonal
events. Modifications have also been made on ttegp20°C-isotherm depth: weaker
values indicate shallower thermocline to be coasiswith the modifications made on Fig.1,
Fig.5, Fig.7, Fig. 9, and Fig. 13.

Figure 3: (a & ¢) Latitude-time diagram of the sea surfamaperature (°C) averaged between 5°E and 12°E; (b
& d) Latitude-time diagram of the 20° C-isotherepth (m) averaged between 5° E and 12° E; frdmarch
to 31 August 2005 (left panels) and 2006 (rightgish
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Figure 4. (a & f) Time-latitude diagram, from 7° S to 1° Nf the intraseasonal variations of sea surface
temperature (in ° C) averaged between 5° E andE128 & g) Time evolution of the intraseasonal a#ions of
wind stress amplitude (N:A) averaged between 5° E and 12° E and betweenafi®° S; (c & h) Latitude-
time diagram of the intraseasonal variations of eximum of the current vertical shear magnitudestin
averaged between 5° E and 12°E; (d & i) Longitudestdiagram of the intraseasonal variations of Bkma
Pumping (m.2) averaged over the CLR. Ekman pumping values =tate upwelling; (e & j) Latitude-time
diagram of the net heat flux (W-fhaveraged between 5° E and 12° E; frafhiMiarch to 31 August 2005 (left
panels) and 2006 (right panels).

13. RC: Lines 275-276: Is the reader supposed to memparing Fig. 3b with 3d to see
the correlation between wind stress and Ekman pumpig? If so, it is not clear that this
relationship is seen. Also, | don't know how we carsee 8degE in this figure. If this
correlation is not shown, please say so and let ksow what the correlation coefficient

is.

AC: The Figures 3 and 4 have been modified. We wemcdhe low-pass filtering (cutoff
frequency of 30 days) to the total field. The fitd Ekman pumping velocities have been
averaged over the area. Thus, the correlation wiitldl stress is more clearly visible (see the

new Figure 3 and 4 in response to the previoustipmdsThe text has been modified.

14. RC: It might be more telling to try to show theSST/heat content changes in the
eastern Atlantic due to each of the processes (upliveg, or even split that into wind



stress and vertical mixing, and surface heat flux@sl’m not sure the best way to suggest
this, but perhaps regressions would be suitable. Thway, it might be more clear that

the May 2005 event was an outlier in terms of showave cloud radiation.

AC: Thanks for the suggestion. Showing the heatezdrchanges in the eastern Atlantic due
to each of the processes would be indeed integedtiowever, we consider that showing the
Ekman pumping, vertical current shear, and surfaa flux bring the relevant information
needed to explain the main processes at play. Hewen order to better highlight the
particularity of each wind event, we have modifted figure, zoomed from*1March to 31
August 2005 and 2006 and shown the intraseason@tioas for SST, wind, Ekman
pumping, and vertical current shear. The net sarfaat flux have been not filtered in order
to highlight the events characterized by negatwat Hlux, such as the end-May 2005 event
and the beginning of April 2006 event.

15. RC: Lines 330-332: | do not see the differendetween 2005 and 2006 from Fig. 8.

It appears that both Kelvin waves reach the east aund the same time and originate

in the west around the same time. Figure 6 is alsmclear. For 2006, | see many

episodes of negative SSH (Feb., Mar., May, June) why are you only picking the one

that occurred in Mar-Apr? | do see a negative valuen the east starting a tad earlier

in 2006, but not by much. | also see a larger anortyain 2006 in the east in July-Aug.

Why is this not discussed...why only the Mar-Apr evet? Is it because you are only
focused on the boreal spring event?

AC: Do you mean « Fig. 5 » instead of “Fig. 8" ?

On Fig.5 and 6, discussed on lines 330-332, theiKelaves in 2005 and 2006 are delayed
by about 15 days. Even weak, such a 15 days diitereontributes to make the thermocline
shallower when the mid-May wind burst occurs in 20Bowever, it is true that the
difference is not so easy to observe from Figur& 6. Therefore, for more clarity, the
sentence on line 330-332 has been modified aswsiléin 2005, negative (positive) SSH
(z20) anomalies occurred in the West in early MaraHy April and in mid-May, whereas
they occurred around late-February — mid-March eady May and June in 2006. The first
Kelvin wave thus reached the CLR slightly earlier2006 than 2005, at the beginning of
May.” Moreover, the figures have been modified arelhave plotted the anomalies only for
the period March-August for better clarity. We feaan negative SSH occurred in Mar-Apr
in the west because that is this event which inslacehallower thermocline in the east few

weeks later, in April-May. Indeed, we focused oa Horeal spring events in the east.
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Figure 5: Time evolution of the intraseasonal variationsraalies of 20° C-isotherm depth (m) along the
equator (between 54° W and 12° E) and along 9°%En@en the equator and 3° S) for 2005 (left) ar@b20
(right). Negative values indicate a 20°C isotherm deptheclasthe surface.

(a) 2005 (b) 2006

=
=1
s
o

J e
-30 -20 -10 0 100-1-2-3 -50 -40 -30 -20 -10 0 00-1-2-3
Longitude Latitude Longitude Latitude

Figure 6: Time evolution of the sea level anomaly (m) aldmg équator (between 54° W and 12° E) and along
9° E (between the equator and 3° S) for 2005 (laftyd 2006 (right) from AVISO data.

16. RC: The text on Fig. 7 is nearly impossible teead.
AC: Sorry for that. Modifications have been madelwnfigure 7 for more clarity.
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Figure 7: Time evolution, from 2-days averaged model owtmwer Jan-June2005 (left) and Jan-June 2006 Xrighta&g) the position (in
latitude, between 5° S and 10° N) where the memaliavind stress value equal zero (indicator ofgbsition of the ITCZ); (b&h) the
meridional wind stress (N.faveraged between 50° W and 35° W and betweerabd3° N; (c&i) same as (b&h) but for zonal wind
stress (N.i); (d&j) the wind stress curl (N.B) ; (e&k) the 20° C isotherm depth (m); (f&l) theaslevel (m). The red arrow in (a&g)
indicates the southward shift of the ITCZ before ¢xcitation of the Kevin wave (see text). For eeatiable, the mean low-pass (> 1

month) filtered signal over 1998-2008 period hasrbeemoved to the total field.

17. RC: Lines 409-416: This discussion is about sixerly wind bursts in the eastern
basin, | assume along the coast, but in Fig. 8, bchot see many arrows in that region, so
it is difficult to make this connection from the figure.

This paragraph also suggests a linkage between S8ariability in the Cape Lopez

region and the equatorial region. You might explairthis a bit further by discussing the
climatological behavior of this connection (like wien it occurs and how it develops). |
assume that this is not a feature specific to 200bbelieve that the Bates and Okumura
et al. papers might refer to this connection too.

AC: The figure 8 has been modified for better vigio



Figure 8. (a) Sea surface temperature (° C; color) supergag with wind stress intensity (arrows) averaged

over 1-12 May 2005 (up panel) and over 14-30Mayyuapanel); (b) same but for 2006. The SST and wind

stress fields are obtained after removing the 38 tlaw-pass filtered field averaged over 1998-2088od to
the total field.

Indeed, the connection between the Cape-Lopezreggiound 3°S and the southern edge of
the equatorial cold tongue is not specific to 2@08 2006. The westward extension of the
cold SST takes place every year over 1998-200&¢@dour period of study) but starts at
different time. It occurs generally from June-Julhen the cooling events usually occur in
the east at this location, and is thus closelydihiwith the shoaling of the thermocline due to
the arrival of the Kelvin upwelling wave at the sban 2005, the strongest cooling events
induced by strong southerly winds occur earlieiyiany, combined with anomalous shallower
thermocline due to early arrival of Kelvin upwetlirwave. The cooling in the CLR also
reaches more coastal area due to anomalous striodgewents in the east part of the basin
while it does not reach the coast at this locaf&%%) in boreal spring for the most years over
1998-2008 period. In addition, the westward surfaseents are usually maximum in boreal
spring (as visible on the seasonal cycle shownigriiFand extend over the most coastal area
in the east during southerly wind events. Theytbais even more contribute to the westward
extension of cold coastal waters in May 2005.

In 2006, the westward extension of cold watershdistzed from the beginning of July. Yet,
coastal cooling occurred at the end of May but mstward extension of the cold waters is
observed at this period. In 2005, the two upwelli®vin wave followed each other closely
while in 2006, the first Kelvin upwelling wave résas the coast in May and the second in

July. In addition, the wind event responsible & dooling at the end of May 2006 is rather



isolated and less strong than the one in mid-Ma&3520vhich is preceded and followed by
another wind bursts few days before and after)ortter to clarify these points in the paper,

we added a figure for the year 2006 and modifiedciimments in the text as follows:

“To better understand the oceanic processes impiigdis cooling extension, we compared the z20A &hd
zonal velocities along 3° S from March to Septemp@@5 (Fig. 9 b-d) and 2006 (Fig.9 e-h). In 200% t
cooling westward extension was associated with stwaad propagation of a steeper thermocline anatneg
SLA from the African coast up to 5°-10° W combingidh enhanced surface westward current fluctuatans
the dates of the successive events from April-JUihe. fluctuations of the westward surface curreruoring
off Gabon with periods of ~8-10 days were relatedhte strengthening of southerly winds during thadw
bursts at the same periods (Fig. 3b & 4b). Theasarturrent in this area is part of the westwar@ S#ich is
known to intensify during the cold season (Okurmamd Xie, 2006). Our study implies shorter time esdahan
seasonal scale but the intensification of the SEEhd wind bursts through Ekman transport processigst
contribute to the westward extension of the cooliygadvection of cold eastern upwelled water. Tihin
agreement with DeCoétlogon et al. (2010) who fofroch model results that at short time scale (a fays),
more than half of the cold SST anomaly around theatorial cooling could be explained by horizomedanic
advection controlled by the wind with a lag of avfelays. In addition, minimum z20 and SLA values
propagating westward at 3° S (Fig. 9), initiatednirthe coast with a propagating speed of aroundm@’,
which is very close to the phase speed of Rosshwesvalndeed, the generation of the westward waveise
coast coincided with the arrival of Kelvin waves€sFig. 5) suggesting the possibility of Kelvin wav
reflection processes into symmetrical westward agaping Rossby waves. A westward propagation ofarzD

SLA, although less obvious, was presently alsotiied at 3° N (not shown).

In 2005, the locally wind-forced component of thawe might reinforce the remote part of the refléctave
signal at the coast by the sea level slope whitanisad the strengthening of alongshore winds blgvadaring
the mid-May and late-May events. The quantitativel aespective contributions of local and remote dvin
forcing to this wave is out of the scope of thigdst and would require further analysis. This pheaoan is
supported in 2005 by anomalous eastward expandebesty wind bursts observed in May 2005. The maith
May is besides a period when westward surface cigr@re usually maximum (as visible on the meas@esd
cycle shown on Fig.1c)Thus, the combined effects of westward surfaceecusr (via advection and vertical
mixing through horizontal current vertical shealgcal wind influences (via vertical mixing) and weav

westward propagation, resulted in the extensiarotf upwelled water from the eastern coast to 28aiV.

In 2006, the westward extension of cold watershéistaed later, from the beginning of July. A costsoling
occurred on 18-26 May but no westward extensiothefcold waters is observed at this period (Fig. 9e
2005, the two upwelling Kelvin waves followed eaatiher closely while in 2006, the first Kelvin up\wed
wave reached the coast in May and the second yn(Big.5&6 and Fig.9f). In addition, the wind stgthening
responsible of the coastal cooling on 18-26 May628dess intense (wind stress mean in CLR ~0.04N\tman
the one in mid-May 2005 (~0.06N.m?; which is pres@@nd followed by another wind bursts few dayoieef
and after; Fig. 3b&4b).



The analysis over 1998-2008 period shows that thetward extension of the cold SST takes place eyeay
but begins at different times of the year (not shpwt occurs generally from June-July, when thelicg
events usually occur in the east at this locataong is thus closely linked with the shoaling of thermocline

due to the arrival of a Kelvin upwelling wave a¢ thastern coast.”
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Figure 9: Time-longitude diagrams at 3° S between 10° W HBRIE, and from 2-days averaged model outputs ffdm
March to 31 August 2005 and 2006, of (a & e) thesaface temperature (° C); (b & f) the 20° Cheoin-depth (m); (c &
g) the sea level anomalies from AVISO data (m); @hé& h) the zonal component of surface velocityStH

18. RC: Figure 10 is impossible to read, and the dures difficult to pick out, especially
for the top row and bottom two rows. It would be hdpful to mask out the land in all
panels and make each panel larger. The text desceb a precipitation pattern consistent

with a wave train, but | cannot see it because thglot is too small and the arrows seem

to be covering the precip pattern.
AC: The figure 10 has been modified. The preciptatnd wind patterns have been

separated and the plots enlarged.



Figure 10 Daily-averaged, from 13 May to 17 May 2005 (efright panels), of (a) wind magnitude (color
field) (m.s") superimposed with wind vectors from CFSR fiel#;precipitation rate (kgn %/day)™) from

CFSR fields; (b) surface pressure (hPa) from ERG-Bfanalysis; (c) wind speed curl (f).somputed from
CFSR wind speed fields; and (d) downward short-wadation (W.n#) from CFSR fields.

19. RC: Figure 11: It doesn’'t seem that you have ferred to this figure in the text,

though | believe the discussion is on page 21. | dot see what the authors describe in

the figure. Perhaps you could be more specific as the pattern the reader should notice

in the plots.

AC: We decided to remove the figure 11. The testthas been modified as follows:

“The precipitation fields during the mid-May eveg(ig. 10a) also evidence rainfall pattern
typical of atmospheric gravity wave train charaized by a horizontal wave length ~500 km
and initiated by a front system (forming the northéoundary of a low pressure system)
which developed around 17° S on 14 May and traveledheastward until 17 May. The

rainfall train was associated with oscillatory wistfess curl train alternating between
positive and negative anomalies (Fig. 10c) as wasllalternating downward shortwave

radiation minimum (Fig. 10d) associated with thevevalouds. Gravity waves are known to



play an important role in transporting the momentand energy through long distances
(Fritts, 1984). Here, they would be a way to cangmentum and energy from South Atlantic

to the equator during the strong event.”

20. RC: Figure 13: It is very difficult to deciphe anything from these plots because

they are so small and the contour lines are so clsogether. It is impossible to tell if an
event is stronger or not than others. The text saythat the 2005 event “appears to be”

one of the strongest over the period, but | canndell that from this plot. The authors

could confirm this by giving the reader a value ofnvind stress from this period and state
that it is confirmed that this is the strongest.

AC: The figure 13 has been modified for more clantertical black lines have been added to
separate the years and the value of wind stresaagauring the 2005 event has been added
in the text (up to 0.13N.m2 around 15°S and 0.0%Nmequatorial region). In addition, we
decided to show the fields after removing the 3gsedaw pass filtered field averaged over
1998-2008 period, except for the first panel wisbbws the SST total field.

Figure 13: Time-latitude diagrams for April-May along the 199808 period, of 2-days average, from top to

bottom i) SST (°C); ii) intraseasonal variation®amalies of SST (°C); , iii) intraseasonal varias@anomalies
of wind stress magnitude (N‘fhfrom CFSR fields; iv) intraseasonal variationsmualies of short-wave

radiation surface flux (W.i) from CFSR fields; v) intraseasonal variationsraalies of 20°C-isotherm depth

(m) computed from the forced model SST; vi) intessenal variations anomalies of meridional SST gnaidi



(every 0.5° of latitude), from the forced modelgeaged over 10° W-6° W. For all fields, excepttfoe first
SST field, the 30 days low-pass filtered annudtifeveraged over 1998-2008 period has been rentoviw
total field. The vertical black thin line indicatd®e date of 14 May, 2005.

Modifications have also been made on the plot 8C28otherm depths : weaker values of
20°C-isotherm depths indicate shallower thermodianke consistent with the modifications
made on the Fig.1, Fig.3, Fig.5, Fig. 9, and Fig. 7

21. RC: Lines 575-577: Is the statement about windsorth of the equator relevant to
this study? If so, how is this piece of informationmportant?

AC: The wind-strengthening events north of the Egquduring boreal spring in the Gulf of
Guinea is implied in the rainfall coastal onset asdinked to the intraseasonal southerly
wind burst. Indeed, from Leduc Leballeur et al.}2)) the enhancement and maintenance of
southerly winds north of the equator in the Gulf ®tiinea is linked to a coincident
installation of a deep circulation and a northwashift of the low atmospheric local
circulation. This wind strengthening on the northeide of the Equator contributes to the
northward migration of humidity and convection, gnashes precipitation to the continent. It
is an indication of the “rainfall coastal onset’tbé monsoon.

In section 4.2, we show that as of date of the &y 2005 event, the wind north of the
equator becomes and remains strong indicatingtiigatmid-May 2005 event is the trigger
event of the rainfall coastal onset. The strengtigenf winds north of the equator is due to
the meridional SST gradient created at the equiitong the event. The figure 13 shows that
the meridional SST gradient during May 2005 is galanomalous strong compared to April-
May usual conditions. That what we noted by theesgce on line 575-477:

“This meridional SST gradient was responsible fer wind surface intensification north of
the equator (Fig. 12 and 13a) through air-seaastamn mechanisms as described_bguc-
Leballeur et al. (2011).”

22. RC: Lines 585-593: Is this relevant to the mow®n discussion? Does the deep con-
vection in the Gulf of Guinea lead to rain and a sdace cooling? Is that the impact we
should take from this paragraph?

AC: The wind strengthening results in equatoriafate cooling, which in turns intensifies
the southerlies north of the Equator through ad@risgeraction. This increases convection in

the northern Gulf of Guinea, accompanied with athward shift of the precipitation.



Generally, in May the low atmospheric local cirdida (LALC) appears briefly due to

southeastern wind burst and collapses within adays. The establishment of the LALC at a
self-sustaining level appears usually at the endlaf-beginning of June, triggered by a
significantly stronger southeasterly wind burst. $®w that in 2005, the mid-May event is
this significantly stronger southeastern wind hutstis especially particular because it
appears 15 days before the averaged referencecdatputed by Leduc-Leballeur et al.
(2011) over the 2000-2009 period.

The paragraph on lines 585-593 and the figure ¥4 baen deleted, and the anomalous high
pressure in St Helena anticyclone region and tivepiessures in Gulf of Guinea are now
shown on figure 10, section 5.1.1. Moreover, weehaodified the comments about the

pressure gradient in section 5.3

23. RC: Lines 599-602: This paragraph was particulidy confusing as to where the wind
stress and wind bursts mentioned were located.

AC: The wind burst mentioned lines 599-602 is the evidenced on figure 13 during the
year 2000, over 10°W-6°W region. The sentencermn399-600 has been modified as
follows: “Another southerly wind burst of compatalintensity occurred at the beginning of
May 2000 (Fig. 13) while the thermocline was shalloayging SST cooling at the equator
(Fig. 13).”

24. RC: Lines 716-171: Why exactly does this regiameed more attention? Because of

the effect on the African Monsoon? Please elaborateere to make your conclusion

points better known.

AC: The South Atlantic region, and in particulae t&t. Helena Anticyclone variability, need

more attention because of the impact of its fluixtwes on the SST variability in the tropical

Atlantic and in particular on the equatorial cadddgue development, as showed in the paper.
The energy from South Atlantic is indeed carrieddrd lower latitudes by different ways :

i) direct effect of the southerly winds in the eagtenergy transport via atmospheric gravity
waves, iii) excitation of Kelvin wave in the West southeasterly winds.

In our paper, we show that intraseasonal wind bunstlated to St Helena Anticyclone

fluctuations have an impact on SST variability fve tCLR generating cold events in boreal

spring/summer. Other studies, as the one realigeMdrin et al. (2009) showed that they



also impact the SST variability in the cold tongegion. In addition, the influence of the
cold tongue on West African monsoon onset has [smggested by many authors (e.g.
Okumura and Xie, 2004; Caniaux et al., 2011; Ngustal., 2011; Thorncroft et al., 2011).
In 2005, we show that a particularly strong winadbus responsible for a particularly early
coastal monsoon onset. Thus, a better understanafinthe variability of St. Helena

Anticylone at intraseasonal time scales would altovioring further information about these

processes.

In addition to modifications listed above, many Efggrammar corrections have been

made in the text.



