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ABSTRACT 

We study the exact anomaly model of a simple two-level GCM. Linear predictions made from 
the initial state and a posteriori forcings are described. From the initial state alone, a linear 
barotropic model is superior to dependent persistence forecasts. Even greater dependent and 
independent skill is obtained from a linear baroclinic model, especially at short time scales. 
Inclusion of an empirical linear prediction for surface temperature provides only a marginal 
improvement, despite the significant effect that the surface temperature field has a posteriori on 
the atmospheric anomalies. This marginal improvement is related to the skill of the linear model 
in predicting the surface temperature which is the same as for predicting the atmospheric 
anomalies. Inclusion of an empirical parameterization for the transient eddies provides a signifi­
cant improvement to the linear models. This parameterization method is also used to 
parameterize the baroclinic forcings in a barotropic model. The heavily parameterized 
barotropic model shows a significant improvement, and is comparable to the parameterized 
linear baroclinic model, especially for long term forecasts. 

1. Introduction 

In 1977 and 1979, the Group of Long-Range 
Numerical Weather Forecasting in Beijing China 
proposed and built a quasi-steady-state anomaly 
model. This model was developed mainly for 
making monthly and seasonal weather forecasts. 
(See also Chao et aI., 1982). The model has shown 
significant skill in some cases (Miyakoda and 
Chao, 1982) and until more elaborate numerical 
weather prediction models can be brought to bear 
on long range prediction problems, this model will 
probably remain as one of the principal dynamical 
tools used by the Group of Long-Range N umeri­
cal Weather Forecasting for making long range 
predictions. . 

There are a number of efforts underw'.'s to 
improve the physical parameterizations in Chao's 
model, centered mainly about the prediction of 
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the evolving surface boundary conditions. Other 
potentially important forcings are the transient 
eddy fluxes which are presently only crudely 
parameterized by dissipation terms in the model 
(see Chao et aI., 1986) as suggested by several 
studies (e.g. Roads, 1989; Lau, 1979; Youngblut 
and Sasamori, 1980). However, some studies (e.g. 
Nigam et aI., 1986, 1988; Valdes and Hoskins, 
1989) have also shown that the role of these flux 
terms are not exclusively dissipative, and they may 
be important to the overall balance. It is our inten­
tion here to evaluate the impact of the transient 
eddy flux divergences and then propose an empiri­
cal par~meterization scheme for them in a linear 
prediction t:I1odel. 

A number of parameterizations for the transient 
eddies has been proposed in the past with baro­
clinic adjustment being one of the most recent 
(Green, 1970; Stone, 1972; Lindzen and Farrel, 
1980). The essence of this adjustment parame­
terization is that the atmosphere always stays at 
the edge of a stable or marginally baroclinic 
unstable state. A thorough review of the theory 
































