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ABSTRACT 

An experimental coupled ocean-atmosphere model forecast system has been implemented at the 
National Meteorological Center (NMC) for routine multi-season climate forecasts. The ocean 
initial conditions for the forecasts are provided by an ocean data assimilation system which uses 
a basin model of the Pacific Ocean integrated with a four-dimensional variational data assimila­
tion system. Pacific basin ocean reanalyses for the period 1982-1992 provided both the initial 
conditions and the verification fields for the coupled model forecasts. The coupled model consists 
of a modified T40 version of NMC's operational medium range forecast model coupled to a 
Pacific basin ocean general circulation model. Hindcast experiments starting on the first of every 
month from October 1983 to 1993 have been made to establish the skill of this system in fore­
casting sea surface temperature variability in the tropical Pacific with lead times of up to several 
seasons. The system consistently out performs persistence forecasts even at short forecast lead 
times, and is able to forecast most of the sea surface temperature variability that occurred in the 
tropical Pacific during 1984 to 1993. 

1. Introduction 

The largest natural climatic variability observed 
on the interannual time scale is the El Nino/ 
Southern Oscillation (ENSO). This is the result of 
ocean-atmosphere interactions on the planetary 
scale. Remarkable strides have been made during 
the last decade in documenting its causes and 
impacts, and in developing coupled ocean-atmo­
sphere models to simulate and study it. Repre­
sentative of the modeling studies are those by 
McCreary and Anderson ( 1984 ), Cane and Zebiak 
( 1985 ), Schopf and Suarez ( 1988 ), and Philander 
et al. ( 1989). The low frequency, large spatial scale, 
the strong coupling between the ocean and atmo­
sphere in the Tropics, and the relevance of linear 
dynamics in the equatorial ocean, all suggest that 
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ENSO predictions might be possible. Indeed a 
number of studies have demonstrated that predic­
tion of the temperature anomalies in the eastern 
equatorial Pacific associated with the ENSO with 
statistical or dynamical models is feasible. Skillful 
forecasts are possible up to a year or so in advance 
(Cane et al., 1986; Barnett et al., 1988, 1993; 
Barnston and Ropelewski, 1992; Latif et al., 1993 ). 

The development of a coupled ocean-atmo­
sphere system for multi-season climate forecasting 
has been a research focus at NMC since early 
1991 (Ji et al., 1994a). The objective has been to 
implement an operational multi-season forecast 
capability for that part of the climatic variability 
associated with ENSO. The memory of the climate 
system resides primarily in the ocean. The impor­
tance of this in the Pacific for ENSO has been 
shown by Wyrtki (1975; 1985) and Zebiak and 
Cane ( 1987 ). Hence the central need is to initialize 
the ocean component of the climate forecast 
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