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ABSTRACT

The heat budget of a model that realistically simulates the 1982-83 El Nifio indicates that the enormous
changes in the winds during that event failed to disrupt the usual seasonal variations in meridional heat transport.
Cross-equatorial transport towards the winter hemisphere continued as in a regular seasonal cycle. The key
factor was the continued seasonal migrations of the ITCZ during El Nifio. In early 1983 the ITCZ strayed
farther south than usual and remained near the equator longer than usual thus causing an increase in the
northward heat transport. This, together with an increase in the evaporative heat loss because of higher sea
surface temperatures, resulted in a large loss of heat from the band of latitudes approximately 12°N-12°S

-during El Nifio.

1. Introduction

Sea level measurements indicate that the average
temperature of the upper equatorial Pacific Ocean de-
creased during the 1982-83 El Niiio because of a pole-
ward export of warm surface waters (Wyrtki 1985).
Zebiak and Cane (1987) find that the same happens
during the warm El Nidio phase of the Southern Os-
cillation in their model: the spatially averaged depth
of the thermocline in the equatorial zone decreases.
These observational and theoretical studies emphasize
that in addition to the zonal redistribution of warm
surface waters, which leads to-unusually high sea sur-
face temperatures in the eastern tropical Pacific during
El Niilo, there is a meridional redistribution of warm
surface waters. In the model of Zebiak and Cane El
Nifio occurs only if the spatially averaged value of the
depth of the thermocline in the equatorial zone exceeds
a certain value. Hence the meridional redistribution of
heat determines whether or not necessary conditions
for the occurrence of El Niiio are satisfied. These results,
if valid, are of considerable importance because they
imply that we can determine whether El Nifio is pos-
sible at a certain time by measuring the spatially av-
eraged depth of the thermocline in the equatorial zone.
The results also suggest that the conditions that lead
to El Nifio, an unusually large amount of warm surface
waters near the equator, are eliminated by the occur-
rence of El Nifio. In other words, mean conditions that
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favor unstable ocean-atmosphere interactions and the
development of El Nifio are altered and stabilized by
the interactions. :

1t appears that variations in the heat budget of the
tropical Pacific may be a critical aspect of El Nifio.
Many questions concerning this heat budget are un-
answered. For example, is an increase in evaporation
from the ocean surface important during El Nino? The
temperature of the tropical troposphere increases sig-
nificantly during El Nifio (Horel and Wallace 1981)
and the most probable source of heat is increased evap-
oration from the ocean surface. Does this loss affect
the ocean? During a regular seasonal cycle the flux of
heat into the equatorial ocean across its surface com-
pensates exactly for the heat exported poleward in the
ocean., Is the poleward heat transport much larger dur-
ing El Nifio than during a regular seasonal cycle?
Wyrtki (1974) has observed that during the warm El
Nifio phase of the Southern Oscillation warm surface
waters flow eastward in the equatorial Pacific when the
westward surface currents weaken, and sometimes re-
verse direction, while the eastward North Equatorial
Countercurrent intensifies. During the cold phase of
the Southern Oscillation the warm surface waters in
the east do not simply flow back to the west because
the intensified westward surface currents have low
temperatures. How does the western equatorial Pacific
recover the heat lost during El Nifio? This paper ad-
dresses some of these questions by analyzing data from
a realistic simulation of the 1982-83 El Nifio with a
?9esnse;'al Circulation Model (Philander and Seigel






