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Enhanced Oceanic and
Atmospheric Monitoring
Underway in Eastern Pacific

The Eastern Pacific Investigation of Climate
Processes (EPIC) is a 3-year experiment
designed to improve our understanding of
the intertropical convergence zone (ITCZ), its
interaction with the cool waler that upwells
along the equator in the eastern Pacific, and
the physics of the stratus cloud deck that forms
over the cool waters off South America. EPIC
fieldwork began in 1999, and involves short-
term process studies embedded within longer-
term (34 years) enhanced monitoring built
on the El Nino-Southern Oscillation (ENSO)
observing system.The enhanced monitoring
portion of the experiment is about half-way
complete and is already providing interesting
new results on the workings of the eastern
Pacific stratus deck/cold tongue/ITCZ complex.

The Perplexing Eastern Pacific Stratus
Deck/Cold Tongue/ITCZ Complex

The eastern tropical Pacific near the Pan-
American landmass is characterized by
southerly winds that blow from the cool waters
off the coast of South America, across the
equatorial cold tongue, and into the ITCZ
(Figure 1). Cool southern hemisphere waters
are shaded by a persistent stratus cloud deck,
while convection tends to form in the ITCZ
over the warm waters north of the equator.
Variations in the stratus deck/cold tongue/
ITCZ complex occur on a variety of time
scales and can have farreaching consequences.
During El Nifio, the equator becomes anoma-
lously warm, central Pacific trade winds weaken,
and convective rainfall shifts eastward and
equatorward across the tropical Pacific.As a
consequence, global circulation patterns are
affected, with strongerthan-normal jet streams
over the eastern Pacific and extra-tropical storms
and frontal systems that follow altered paths.

The eastern Pacific stratus deck/cold
tongue/ITCZ complex also has a large annual
cycle, despite the fact that the Sun crosses the
equator twice a vear. From February through
April, eastern Pacific equatorial waters are
warm, trade winds are weak, and equatorial
upwelling is reduced. In contrast, from August
through October, equatorial waters are cool,
stratus extends to the equator, trade winds are
strong, and southerly winds and convection
extend to Central America.
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North of the ITCZ, in the northeast Pacific
warm pool, winds have a monsoon-like char-
acter, blowing onshore during the northern
hemisphere summer, and offshore during the
northern hemisphere winter. At times, these
circulations are accompanied by strong, low-
level jets through the gaps in the American
cordillera. Positive wind stress curl associated
with the gap winds and ITCZ cause localized
upwelling, resulting in a cool area in the
warm pool that is associated with an upward
doming of the thermocline. As is typical in
upwelling zones, the “Costa Rican Dome” has
extremely productive fisheries.
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Besides annual and interannual variability,
there is also substantial variability on shorter
time scales. ITCZ convection is not steady, but
instead, tends to occur episodically on time
scales of a few days.This convective variability
is thought by some to be related to the
impingement of African easterly waves on the
eastern Pacific, while others believe it to be
an intrinsic instability of the atmosphere. In
either case, this convective variability is inti-
mately related to the development of cast
Pacific tropical storms. Indeed, the northeast-
ern tropical Pacific warm pool is the most
prolific producer of tropical cyclones per unit
area in the world and, on average, 9 of these
cyclones reach hurricane strength each year.

The frontal region between the warm ITCZ
water and the equatorial cold tongue is also
the site of active coupled ocean-atmosphere
variability As air blows across this front, the
atmospheric boundary layer (ABL) becomes
unstable, so that dry air and strong southeast-
erly momentum are carried down near the
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Fig. 1.The EPIC mooring array Is shown in relation to the September 1998 composite SST and
European Center for Medium-range Weather Forecasts wind fields.







