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ABSTRACT 

Long-range global climate forecasts have been made by use of a model for predicting a tropical 
Pacific sea surface temperature (SST) in tandem with an atmospheric general circulation model. 
The SST is predicted first at long lead times into the future. These ocean forecasts are then used 
to force the atmospheric model and so produce climate forecasts at lead times of the SST 
forecasts. Prediction of the wintertime 500 mb height, surface air temperature and precipitation 
for seven large climatic events of the 1970 to 1990s by this two-tiered technique agree well in 
general with observations over many regions of the globe. The levels of agreement are high 
enough in some regions to have practical utility. 

1. Introduction 

The capability to forecast some atmospheric 
climate changes at time scales of a season or more 
in advance has been demonstrated by a variety of 
statistical forecasting techniques (e.g., Barnett, 
1981a, b; Barnett and Preisendorfer, 1978, 1987; 
Harnack et al., 1986; Broccoli and Harnack, 
1981 ). The source of this predictive skill has 
been traced to low frequency changes in the sea 
surface temperature of the oceans, particularly the 
tropical Pacific Ocean. Sophisticated numerical 
models, atmospheric general circulation models or 
AGCMs, reproduce moderately well contempora­
neous atmospheric climate variability provided 
they are forced with observed SST, i.e., they have 
skill at "nowcasting" (cf Shukla and Wallace, 
1983; Latif et al., 1990; Barnett et al., 1991; 
Graham et al., 1994 ). But their skill at long range 
climate forecasting is virtually nil if used in a 
stand alone mode. This is so because the AGCMs 
by themselves lack knowledge of the ocean 
memory that the statistical studies have identified 
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as the source of predictive skill. In an attempt to 
remedy this deficiency, the AGCMs have been 
coupled to ocean models producing coupled 
GCMs (CGCMs) in an attempt to provide the 
ocean memory and evolution required for success­
ful long-range forecasts. These CGCMs have, to 
date, showed limited forecast skill due to a variety 
of complex problems that attend their construc­
tion and initialization. (See Neelin et al. ( 1992) for 
excellent summaries of coupled model perfor­
mance and Miyakoda et al. (1988, 1989, 1993) for 
examples of coupled model forecasts). However, 
recent forecasts with a CGCM by the Max Planck 
Institute (Hamburg) are encouraging and suggest 
some of the major problems are close to solution 
so that fully coupled GCMs may one day be 
legitimate competitors for extended climate predic­
tion (Latif et al., 1993 ). Whether the CGCMs 
will be more skillful than the method described in 
this paper remains to be seen. But one thing is 
clear: The CGCMs will require far more computer 
time than the 2-tiered forecast technique to be 
described below. 

The above situation for atmospheric forecasting 
is in marked contrast to the current state of our 
ability to forecast tropical Pacific Ocean tern-


































