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ABSTRACT

The seasonal cycle over the tropical Pacific simulated by 11 coupled ocean—atmosphere general circulation
models (GCMs) is examined. Each model consists of a high-resolution ocean GCM of either the tropical Pacific
or near-global oceans coupled to a moderate- or high-resolution atmospheric GCM, without the use of flux
correction. The seasonal behavior of sea surface temperature (SST) and eastern Pacific rainfall is presented for
each model.

The results show that current state-of-the-art coupled GCMs share important successes and troublesome sys-
tematic errors. All 11 models are able to simulate the mean zonal gradient in SST at the equator over the central
Pacific. The simulated equatorial cold tongue generally tends to be too strong, too narrow, and extend too far
west. SSTs are generally too warm in a broad region west of Peru and in a band near 10°S. This is accompanied
in some models by a double intertropical convergence zone (ITCZ) straddling the equator over the eastern
Pacific, and in others by an ITCZ that migrates across the equator with the seasons; neither behavior is realistic.
There is considerable spread in the simulated seasonal cycles of equatorial SST in the eastern Pacific. Some
simulations do capture the annual harmonic quite realistically, although the seasonal cold tongue tends to appear
prematurely. Others overestimate the amplitude of the semiannual harmonic. Nonetheless, the results constitute
a marked improvement over the simulations of only a few years ago when serious climate drift was still wide-

spread and simulated zonal gradients of SST along the equator were often very weak.

1. Introduction
a. Background

Intense research effort is increasingly being focused

on the ambitious task of simulating the climate system:

using coupled ocean—atmosphere general circulation
models (CGCMs). Progress has been very rapid, so
that there are now over a dozen CGCMs with compa-
rably high resolution and sophistication; this is many
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more than at the time of the recent review of Neelin et
al. (1992). This progress has been encouraged by the
perception that successful simulation and prediction of
aspects of the El Nifio—Southern Oscillation phenom-
enon (ENSO) using CGCMs is within our grasp. Some
success has already been achieved by simplified models
of the coupled ocean-—~atmosphere system (Cane et al.
1986; Zebiak and Cane 1987; Schopf and Suarez
1988), as well as by one or two CGCMs (Nagai et al.
1992; Latif et al. 1994a); see the recent review of
ENSO prediction studies by Latif et al. (1994b).
There is now widespread agreement that ENSO in-
volves coupled oscillations of the tropical atmosphere—
ocean system and that these oscillations are sensitive
to the mean state of the system (Zebiak and Cane 1987;






