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Fig. 1: Power spectra of a) the Atl3 index (black), the AMM 

index (red) and b) the SAA index. 
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1) Timescales of tropical Atlantic variability 

►Atlantic Niño mode variability on 

both interannual and decadal (12 

years) timescales 
 

►Highest Atlantic Meridional Mode 

(AMM) variability at 12 years 
 

►Highest South Atlantic Anticyclone 

(SAA) variability on decadal 

timescales 

2) SST variability induced by the South Atlantic Anticyclone 

Interannual 
 
► The SAA weakens (strengthens) 

1-2 months before an Atlantic 

Niño (Niña)   
 

► Atl3 SST anomalies are the 

response to wind changes in the 

west 
 

► Equatorial Rossby and Kelvin 

waves travel across the basin 

and generate the SST anomalies 

through the thermocline 

feedback[1] 

 
 

Decadal 
 

► The SAA weakens (strengthens) 

one year before positive 

(negative) Atl3 SST anomalies 
 

► Anomalous SAA winds extend 

into the Northern Hemisphere 

with a lag of one year  
 

► AMM SST pattern develops 
 

► The Atl3 SST anomalies are part 

of the broad AMM SST pattern 
 

► The AMM projects its decadal 

variability onto the Atlantic Niño 

mode 
 

Fig. 2: Lagged regression of COBE SST anomalies 

(color shading) and 20CR wind stress anomalies 

(arrows) onto the SAA index on interannual (a), c), 

e), lags in months) and decadal (b), d), f), lags in 

years) timescales for the time period 1960-2007. 

The black boxes mark the regions used for the Atl3, 

AMM and SAA indices.  
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4) Modulation by the Atlantic Multidecadal Oscillation 

3) Interaction with the southern subtropical cell 

5) Summary 

Fig. 5: Lagged regression of COBE SST anomalies 

(color shading) and 20CR wind stress anomalies 

(arrows) onto the Atl3 index for positive (a), c), e)) 

and negative(b), d), f)) AMO. Lags are in months.  

Fig. 6: a) 11-year running correlation 

between the JJA Atl3 SST anomalies and 

the MAM SAA index for NOAA ERSST 

(blue), COBE SST (red) and HadISST 

(magenta) b) The AMO index for the time 

period 1900-2012.  
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Negative AMO 
 

► Atlantic Niño develops in response 

to changes in the SAA strength 
 

► Summer Atl3 SST anomalies  

significantly correlated with the 

SAA index in the previous spring  

 
 

Positive AMO 
 

► No clear change in the SAA can be 

seen, in contrast to recent 

findings[4] 

 

► Summer Atl3 SST anomalies and  

spring SAA index not correlated 
 

► Wind anomalies in the western 

equatorial Atlantic driven from the 

north 
 
 

► The Atlantic Niño mode varies on decadal time scales, with a period of 12 years, in 

addition to its well known interannual oscillations 
 

► Changes in the strength of the SAA trigger both interannual and decadal SST 

anomalies in the Atl3 region 
 

► On decadal timescales SAA fluctuations lead to AMM events which alter the Atl3 SSTs 

and the decadal AMM variability is projected on the Atlantic Niño mode  
 

► The SAA fluctuations also impact the Alt3 SSTs by modifying the strength of the 

southern STC on decadal timescales 
 

► The AMO modulates the ability of the SAA to induces Atl3 SST anomalies. The 

relationship between the SAA and the Atlantic Niño is strong only during negative 

AMO 
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Fig. 4: Decadal regression of COBE SST 

anomalies (color shading) and 20CR wind 

stress anomalies (arrows) onto a) the 20CR 

Ekman transport at 10°S in the same year 

and b) the SODA 2.2.0 EUC transport at 

23°W in the following year for the time 

period 1960-2007.  

► Anomalous SAA winds trigger changes 

in the Ekman transport at 10°S 
 

► The equatorial upwelling is altered and 

the EUC transport responds with a lag of 

one year[3]  
 

► Significant relationship on timescales 

above 2 years: 
 

► Ekman transport at 10°S & EUC 

transport at 23°W one year later 
 

► EUC transport & Atl3 SST in the 

previous year 
 

► SAA index & EUC transport one 

year later 
 

► The southern subtropical cell (STC) 

provides a second mechanism for 

decadal Atl3 SST anomalies 
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Fig. 3: Schematic of  the Atlantic STC 

showing the subduction areas (blue), the 

upwelling regions (green) and the main 

currents. From Schott et al., 2004[2]. 

Fig. 1: Power spectrum of a) the Atl3 index 

(black), the AMM index (red) and b) the SAA 

index. 

► The relationship between the 

strength of the SAA and the Atl3 

SST anomalies is modulated by 

the AMO phase 


