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ABSTRACT 

A method to evaluate forecasts of total fractional cloud cover using satellite measurements is 
demonstrated. Cloud analyses in the form of monthly cloud climatologies are extracted from 
NOAA AVHRR data which are compared to corresponding cloud forecast information from 
the HIRLAM and ECMWF numerical weather prediction models. The satellite-based cloud 
information is extracted for a summer month in 1994 and a winter month in 1995 by use of 
the SMHI cloud classification model SCANDIA. Cloud analyses are conducted for an area 
covering a substantial part of northern Europe. Deficiencies in forecasted cloud amounts are 
found for both models, especially the underestimation of cloudiness for short forecast lengths 
with the HIRLAM model. Forecast improvements using the HIRLAM model are indicated 
when introducing a cloud initialisation technique using cloud fields from initial 6-hour forecasts 
(first-guess fields). Future systematic validations using this technique are, however, needed to 
make firm conclusions on the general model behaviour. SCANDIA-derived cloud information 
is proposed as a valuable complement to other datasets used for cloud forecast validation (e.g., 
the SSM/I- and ISCCP data sets). 

1. Introduction 

Studies of clouds form an essential part of 
investigations of the hydrological cycle in the 
earth-atmosphere system. This is obvious when 
considering the fundamental impact on radiation 
and precipitation conditions that is related to 
cloud processes. Atmospheric circulation models 
must therefore describe clouds and condensation 
processes on the resolved scale but also in a 
parameterised form to take into account effects 
on the sub-grid scale. The majority of clouds 
(except those connected to synoptic scale frontal 
systems) appear on the sub-grid scale which means 
that much work must be devoted to the construc­
tion of usable cloud parameterisation schemes in 
NWP (see acronym list in Section 7) models. 
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During this process, validation of these schemes 
is of great importance. This paper addresses this 
subject and, in particular, the use of satellite data 
in model validation studies. The paper focuses on 
the modelling and validation of the total fractional 
cloud cover and the vertical extension of cloud 
layers by use of cloud information extracted from 
multispectral satellite imageries. Other cloud para­
meters are, although equally important, not dis­
cussed here. 

A straightforward and often used method to 
validate cloud information in models from satellite 
data is to calculate the outgoing longwave radi­
ation (often denoted OLR) from model state vari­
ables and compare it to satellite-measured OLR 
values (Slingo, 1987; Rizzi, 1995). An alternative 
approach is to use effective radiation temperatures 
(brightness temperatures) at specific infrared wave­
lengths instead of OLR (Morcrette, 1991). The 
latter method has an advantage in that it enables 






































