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The climate in the tropical Atlantic and its adjacent land masses shows variations on both interannual and decadal time scales. Three |
sea surface temperature (SST) anomaly patterns have been associated with these variation: broad, off-equatorial patterns in the
northern and southern tropical Atlantic, respectively (Chang et al. 1997; Ruiz-Barradas et al. 2003; Enfield & Alfaro 1999; Sutton et
al. 2000; Dommenget & Latif 2000); and finally one in the central to eastern equatorial region. A substantial portion the of the
northern off-equatorial pattern 1s influenced by the Pacific's El Nino Southern Oscillation (ENSO) (Giannini et al. 2001).
The equatorial Atlantic shows SST variability along the eastern part of the equator resembling some aspects of ENSO (Zebiak, 1993;
Carton & Huang 1994; Servain et al, 1999; Florenchie et al. 2004).

Using non-parametric estimation techniques (rank correlation, rank regression) we analyze the observed equatorial Atlantic SSTA
variability and its linkage to rainfall and wind variability. The seasonality of linkage to or independence from ENSO 1s examined over

the period of satellite data sets.
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Fig. 5: Rank correlation of zonal wind stress over the western Atlantic (black
rectangle) with sea surface height anomalies for May/June. Contours indicate
May climatologies for precipitation (green, mm/day) and SST (blue, C).
Correlation maps of zonal wind stress with itself (not shown) are confined to
the western Atlantic, confirming that the response in the central/eastern
equatorial Atlantic is non-local, presumably induced by an equatorial wave
dynamics.
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Fig. 1: Rank correlation maps of SSTA in the Atl-3 region (black box)
with precipitation anomalies in the Tropical Atlantic. Values above
95% significance are shaded. Green contours indicate the 4 mm/day
climatological precipitation. Note the persistent equatorial Atlantic ‘ -
correlation. In May the correlation covers a large area of Equatorial ‘082 1984 1986 1988 1990 1993 1994 1996 1998 2000 2002 2004 ‘  %Nifio-34 vs WEA stress
South America. In July it reaches into upper Guinea. " MAR  MAY  JUL _ SEP _ NOV

Fig. 3: Bar chart of May/June (MJ) and December/January (DJ) mean SST

anomalies in Nifio-3.4 and Atl-3 regions. Note the anti-correlation of Nifio-3.4
and Atl-3 for MJ (rs= -0.68) which 1s absent in the ENSO peak months (DJ). MJ

Nifio-3.4 is correlated only modestly with the prior DJ Niflo-3.4, sometimes
referred to as the "spring barrier".
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Fig. 4: Seasonal dependence of rank correlation of (black) SSTA in the Nifio-3.4 and Rank Correlation
Atl-3, (red) SSTA in Atl-3 with zonal wind stress in the western equatorial Atlantic \ \

(WEA) and (green) SSTA in Nifio-3.4 with zonal wind stress in WEA. Solid markers
indicate correlation above the 95% confidence limit. The correlation is high in late
spring and early summer peaking in May. For other months the correlation is weak.
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Discussion
Rank correlation maps (Fig. 1) of SSTA in the equatorial Atlantic (EA) with precipitation anomalies indicate a significant influence of
EA-SSTA on Atlantic precipitation for all seasons. During July and August, the area of significant rain correlation with EA reaches 0

Upper Guinea; in May the area reaches 1s maximum extend which includes large parts of equatorial South America. -2 -1
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The ENSO teleconnection with precipitation in May (Fig. 2 d) shows a pattern similar to that of the EA associated with the anti- _ , . .
: .. , . , , . . - Fig. 6: Lead-lag rank correlation of easterly wind stress in the over the
correlation of the SST indices. The rank correlation of Nifio-3.4 and the equatorial Atlantic (Atl-3, 20E-0, 3S-3N) 1s highly significant western Atlantic with SSTA in the Atl-3 region for May. The correlation

in spring and early summer, peaking in May (Fig. 4). reaches its maximum when wind stress leads SSTA by one month
corroborating the hypothesis that western Atlantic wind anomalies are causing

the equatorial SSTA.

The EA ocean 1s influenced by zonal wind variations to the west (red line Fig. 4, Figs. 5, 6). Due to the strong seasonal cycle of SST
in EA the winds influence on SST varies with season, being weakest in boreal winter, when no east-west SST gradients exist and strong
during spring and summer. ENSO's influence on western EA zonal wind 1n general shows seasonal dependency as well. It 1s also

significant in other months, including January (Fig. 4, green line).

These results appear consistent with a conjecture of strong seasonal dependence 1in equatorial Atlantic ocean-atmosphere feedbacks.
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i), 9= Commparaom o s someslkiion meps of SSTA fndiees wwii Western equatorial Atlantic (WEA) winds have an ENSO contribution, but during the season of the ENSO peak phase, the lack of an
precipitation in (a,b) January and (c,d) May. The index regions (black Atlantic cold tongue implies little reaction to these. Thus Atlantic variability 1s independent of ENSO peak variability. In May-June,

rectangles) are (a,c) the Atl-3 and (b,d) Nifio-3.4. Green contours however, the well developed Atlantic cold tongue can respond to teleconnections from the Pacific. This contributes to the strong vee burtnes Temperaiine (S0 NOsA O Wersien 2 (112E2-20200)

indicate the 4mm/day climatological precipitation. In January the correlation of EA and Pacific SST in this season and to the strong precipitation signal along the southern margin of the Atlantic ITCZ. Sea Surface Height: Merged Topex/Poseidon and ERS, AVISO CLS (1/1993-9/2003)

Nino-3.4 and Atl-3 precipitation patterns are distinct, but in May they Wind Stress: ECMWF ERA-40 (1/1982-8/2002)
are similar with opposite sign. .

Datasets and Analysis Periods

Precipitation: CPC Merged Analysis of Precipitation (CMAP) (1/1982-9/2003)




