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Interannual tropical Atlantic Modes (SST & surface winds)

Meridional mode Equatorial mode

— Peak in boreal spring — Peak in boreal summer

— Atlantic "El Nino", weaker than in the Pacific

— Inter hemispheric SST gradient
— Meridional shift of ITCZ

— Main SST anomalies in the Gulf of Guinea
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Both modes affect precipitation thus probably Sea Surface Salinity



Scientific questions :

1. What is the signature of meridional and equatorial modes
in Sea Surface Salinity (SSS)?

2. What are the processes (oceanic and/or atmospheric)
responsible for this signature?



Data and Methodology

DATA (1980-2012)

* Observations: SST, Wind, precipitation (Era interim) and SSS (from LEGOS-
SNO in situ product and SMOS satellite 2010-2016 LOCEAN product)

* Model : NEMO simulation (resolution: 1/4°, 1day, 75 vertical levels)

METHODOLOGY

— Identification and signature : EOF analysis, Linear regression

— Driving mechanisms : MLS equation (with NEMO)
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Meridional mode from combined EOF analysis

Data(1979-2016): SST, Wind (Era interim)
Season: Boreal spring
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1! EOF of SSTA-WIND-MAM ”

Positive Phase : PCeof1 = +1: 1980, 1981,
1983, 1992, 1997, 2004, 2005, 2012

Negative Phase: PCeof1 <-1: 1984, 1985,
1986, 1989, 1991, 1996, 1999, 2008, 2009
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Equatorial mode from combined EOF analysis

Data(1979-2016): SST, Wind (Era interim)

Season: Boreal summer

15! EOF of SSTA-WIND - JJA

20°N o 0.5 ¢
A o5 Positive Phase: PCeof1 = +1: 1988, 1989,
i 0.2 1995, 1996, 1999, 2008, 2010
0.1
. 20.1 Negative Phase: PCeof1 < -1: 1982, 1983,
. T — 02 1992,1994, 1997, 2001 ,2015
? TN —0-3
| e, e -0.4
20°S ;f/*’ W5
60°W 50°W 40°W 30°W 20°w 10°Ww 0° 10°E

SMOS period

PTG G e e IR G R S e e SR R
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015




Scientific questions :

1. What is the signature of meridional and equatorial modes
in Sea Surface Salinity (SSS)?

— We regress the SSS anomalies onto the meridional and
equatorial modes time series
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Signature of meridional mode in SSS
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= Dipole of anomalies at the equator, strong SSS anomalies identified in river plumes &

western boundary
= Anomalies reproduced by the model

= heterogeneous in situ / smoother model
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1™ EGF of SET-Uvwind-Mak
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= Strong SSS anomalies identified in the Amazon plume and three zonal bands around the

equator
= Anomalies reproduced by the model

= heterogeneous in situ / Smoother model
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Scientific questions :

2. What are the processes (oceanic and/or atmospheric)
responsible for this signature?

— We regress the SSS budget terms onto the meridional and
equatorial modes time series

— For the meridional mode



SSS-Meridional Mode : mixed-layer salinity budget
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SSS-Meridional Mode : mixed-layer salinity budget
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SSS-Meridional Mode : mixed-layer salinity budget
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Horizontal advection

Boxes 1 & 5

current anomalies vs SSS gradient anomalies?
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Scientific questions :

2. What are the processes (oceanic and/or atmospheric)
responsible for this signature?

— We regress the SSS budget terms onto the meridional and
equatorial modes time series

— For the equatorial mode



SSS-Equatorial Mode : mixed-layer salinity budget

ko.S),__ 1o E—P-R
aSSS= - (uaS)  —(v3,S)  —was)  wofs) - KOS __ﬁw&:_h} 1 ) SSS
EHF~MUh~rﬁvaﬁrﬁmw DIFL Vh ﬁmy‘h& - ors & _f i
SR —— N s U w,
' Y
Tendency Horizontal advection Subsurface forcing
(A) (B) (C)

60°w 50°w 40°wW 30°wW 20° 10°w  0°

Horizontal advection

20°N S — = . _ .
15°N 60°W 50°W 40°W 30°W 20°W 10°W
10°N 8

soN 20°N

0° 15°N

e 10°N
10°s 5°N

4]

15°S : 2
20°S e ¢ —~ — : -0.15 Wy

60°W 50°W 40°W 30°W 20°W 10°W  0°  10°E 10°s

15°s ;
. : 20°S = -0.15

60°W 50°W 40°W 30:"w 2o:°w 1n'l’w ol” 10°E
Equatorial Atlantic (box 3) = Fresh water flux



SSS-Equatorial Mode : mixed-layer salinity budget
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SSS-Equatorial Mode : mixed-layer salinity budget
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Conclusion

1- Identification of SSS signature of the interannual climatic modes in the Tropical
Atlantic

2- Processes responsible for the signature of meridional and equatorial modes:

- For meridional mode:
+ Equatorial region: changes in fresh water flux: ITCZ northern migration
+ West regions: changes in horizontal advection:current anomalies associated
with the meridional mode
+ Congo region: changes in subsurface forcing (only vertical advection) +

meridional advection (slowing down of the southward Angola current)

-  For equatorial mode:
+ North equatorial region: changes in fresh water flux: ITCZ southern
migration
+ South equatorial region: changes in subsurface forcing (both vertical

advection & diffusion)

3- SMOS satellite data are able to identify these interannual climatic modes
signature and fill in situ data gap
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