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ABSTRACT 

Model simulated cloud properties such as cloud fraction, cloud top height, and infrared (IR) 
radiance are compared to those from GOES-7 satellite observations over a monthly period 
from an ensemble of thirty-one forecasts launched each day of October 1993. The aim is to 
evaluate both the above mentioned parameters and the cloud optical properties (emissivity, 
optical depth) in a global model that carries cloud water (ice and water phases combined) as 
a prognostic variable. The results show that the model simulates well the cloud fraction, cloud 
top height, and IR radiance in the middle and high latitude regions, especially in the Northern 
Hemisphere. Most obvious deficiencies are found in the tropics and subtropics over the ocean: 
underestimation of cloud fraction and cloud top height in the inter-tropical convergence zone, 
and overestimation oflow clouds in the subtropics. The causes of these deficiencies are discussed. 
The cloud emissivity parameterization is tested and its sensitivity to effective cloud fraction and 
outgoing radiance is assessed from comparisons with cases that assume an emissivity of unity. 
The resulting global infrared budget is realistic with a net loss at the top of the atmosphere of 
243 W/m2 and 55 W/m2 at the surface. Although error compensation between cloud height and 
fraction occurs in some areas to yield good IR radiances, the outgoing radiation is excellent in 
regions where clouds are best, thus validating the chosen emissivity parameterization. After 
some adjustment of the parameterized visible cloud optical depth, the global shortwave budget 
is also reasonable compared to available climatology with a net surface flux of 157 W/m2 and 
a planetary albedo of 30%. The sensitivity to various parameters affecting the radiation budget 
is examined. 

1. Introduction 

In an effort to implement a prognostic cloud 
water scheme in the Canadian global operational 
model, an evaluation of simulated cloud properties 
and their radiative impact is carried out using 
satellite observations. A variety of satellite data 
can be used for that purpose such as those of the 
Earth Radiation Budget Experiment (ERBE) or 
the International Satellite Cloud Climatology 
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Project (ISCCP) (Morcrette, 1991; Yu et al., 1991; 
Bony et al., 1992). For convenience, GOES-7 
(Geostationary Operational Environment 
Satellite) data are used in the present study because 
they are available routinely at the Canadian 
Meteorological Center (CMC), and because a 
cloud analysis system extracts relevant measures 
every 6 h from these data at a 100 km resolution 
(Garand, 1993). This dataset is complete for the 
monthly period studied of October 1993. This 
choice of data allows one to compare systematic­
ally the model simulations with the satellite 
observations, and the same evaluation procedure 
could eventually be run as frequently as the need 
arises from archived satellite parameters and 
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