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[1] Both the tropical Pacific and Atlantic host an
equatorial mode of interannual variability called the
Pacific El Niño and the Atlantic Niño, respectively.
Although the Pacific El Niño does not correlate with the
Atlantic Niño, anomalous warming or cooling of the two
equatorial oceans can form an inter-Pacific-Atlantic sea
surface temperature (SST) gradient variability that induces
surface zonal wind anomalies over equatorial South
America and over some regions of both ocean basins. The
zonal wind anomalies act to bridge the interaction of the two
ocean basins, reinforcing the inter-Pacific-Atlantic SST
gradient through atmospheric Walker circulations and
oceanic dynamics. Thus, a positive feedback seems to
exist for climate variability of the tropical Pacific-Atlantic
Oceans and atmosphere system, in which the inter-basin
SST gradient is coupled to the overlying atmospheric wind.
Rainfall responds to the inter-Pacific-Atlantic SST gradient
by showing an anti-symmetric configuration between the
two equatorial oceans, suggesting that rainfall is sensitive to
the equatorial inter-basin SST gradient, regardless of which
ocean is anomalously warm or cold. Citation: Wang, C.

(2006), An overlooked feature of tropical climate: Inter-Pacific-

Atlantic variability, Geophys. Res. Lett., 33, L12702, doi:10.1029/

2006GL026324.

1. Introduction

[2] The tropical Pacific and Atlantic Oceans share
many common features in their climatology, including
the northward-displaced intertropical convergence zone,
the prevailing easterly trade winds, the associated east-
ward shoaling of the thermocline, and the eastern cold
tongue along the equator, despite their differences in
dimension and geometry (see a recent review by Wang
et al. [2004]). Not surprisingly, both oceans feature a
common equatorial mode of interannual variability called
the Pacific El Niño and the Atlantic Niño [e.g., Neelin et
al., 1998; Wang and Picaut, 2004; Zebiak, 1993; Xie and
Carton, 2004]. The growth of these interannual variations
owes their existence to the Bjerknes positive ocean-
atmosphere feedback mechanism [Bjerknes, 1969] that
involves the interaction of ocean dynamics, atmospheric
convection, and equatorial winds over each ocean basin.
An initial positive SST anomaly in the east of an
equatorial ocean changes the east-west SST gradient

within the ocean basin and hence the strength of the
atmospheric Walker circulation, resulting in weaker trade
winds along the equator. The weaker trade winds in turn
drive the ocean circulation changes that further reinforce
the initial SST anomaly. This positive feedback leads the
equatorial ocean to a warm state, i.e., the Pacific El Niño
or the Atlantic Niño.
[3] The Pacific El Niño and the Atlantic Niño usually

show the largest interannual SST variations in the Nino3
(4�S-4�N, 150�W-90�W) and Atl3 (4�S-4�N, 20�W-0�)
regions where their standard deviations of SST anomalies
are 0.85�C and 0.36�C, respectively. The standardized
Nino3 and Atl3 SST anomaly indices (anomalies are
divided by their standard deviations) are shown in
Figure 1a. As pointed out by many studies [e.g., Zebiak,
1993; Enfield and Mayer, 1997], the Nino3 SST anomalies
do not contemporaneously correlate with the Atl3 SST
anomalies. The observed monthly SST data from 1950–
2004 in Figure 1a show that the correlation between the
Nino3 and Atl3 SST anomalies is nearly zero (0.04). That
is, there is no contemporaneous linkage between the
equatorial eastern Pacific and Atlantic SST anomalies.
Anomalous extremes (warming or cooling) of the two
equatorial oceans can be either in the same sign or
opposite sign as well as in one ocean basin alone. In
other words, as one equatorial ocean is warm (or cold), the
other one can be either warm, cold or in a neutral
condition.
[4] Despite no contemporaneous relationship, the equa-

torial eastern Pacific and Atlantic SST can form an SST
gradient variability. The present paper emphasizes and
investigates the east-west SST gradient between the two
equatorial oceans. It shows that the inter-Pacific-Atlantic
SST gradient induces surface zonal wind anomalies across
equatorial South America, which may help bridge the
interaction of the two ocean basins and play a role in
tropical climate.

2. Data Sets

[5] Many data sets are used in this study. All of them are
monthly data. The first is an improved extended recon-
structed SST data on a 2� latitude by 2� longitude grid from
1950 to 2004 [Smith and Reynolds, 2004]. The second data
set is the NCEP-NCAR reanalysis from 1950 to 2004 on a
2.5� latitude by 2.5� longitude grid [Kalnay et al., 1996].
The third data is sea surface height (SSH) that merges
European Remote Sensing (ERS) and TOPEX/Poseidon
(T/P) altimetry observations [Ducet et al., 2000], with a
grid of 0.25� latitude � 0.25� longitude from 1993–2004.
Finally, rainfall data between 1979–2004 is the precipita-
tion product of the Global Precipitation Climatology Project
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