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1 Nifio/Southern  Oscillation

(ENSO) phenomenon, the largest
interannual fluctuation in the world’s
climate, has received wide attention in
recent years because of its strong cli-
matic and economic impact on both
regional and global scales. As a result
of the 10-year international Tropical
Ocean Global Atmosphere (TOGA)
program, monitoring and forecasting
ENSO have now become reality. The
extensive observational network
developed during TOGA, such as the
Tropical Atmosphere Ocean (TAO)
array in the Pacific (Sea Technology,
July 1992 and October 1995), watches
for ENSO in real time and provides
high-quality data for model validation
and initialization.

The real forecasts of ENSO, howev-
er, have to rely on various computer
models. Generally these models can
be classified into three categories: the
purely statistical models, the hybrid
models with a physical ocean coupled
to a statistical atmosphere, and the
coupled models in which both the
ocean and atmosphere are physically
based (Latif et al., 1994).

Theoretical Basis

At present, ENSO can be predicted
by statistical models several months in
advance, and by physical coupled
models at lead times exceeding one
year. Our focus here is on the latter
category of models--especially the
coupled models developed and operat-
ed at Lamont-Doherty Earth Observa-
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Time series of observed and forecast NINO3 SST anomalies. Forecasts with zero-, 6-,
12- and 18-month leads are shown in different panels while the observed anomalies

are repeated from panel to panel.

tory of Columbia University.

ENSO is a combination of El Nifio
and the Southern Oscillation, the two
aspects of the same large-scale varia-
tion in the coupled ocean-atmosphere
system. However, El Nifio and the
Southern Oscillation were studied sep-
arately in the early days. Bjerknes

(1969, 1972) was the first to link the
two together and to point out that
ENSO is basically a result of the air-
sea interaction in the equatorial Pacif-
ic. The essence of his theory is the
“chain reaction,” or the positive feed-
back between the ocean and the
atmosphere. That explains the unstable
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