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ABSTRACT 

A very high resolution atmospheric general circulation model, T106-L19, has been used for the 
simulation of hurricanes in a multi-year numerical experiment. Individual storms as well as their 
geographical and seasonal distribution agree remarkably well with observations. In spite of the 
fact that only the thermal and dynamical structure of the storms have been used as criteria of 
their identification, practically all of them occur in areas where the sea surface temperature is 
higher or equal to 26°C. There are considerable variations from year to year in the number of 
storms in spite of the fact that there are no interannual variations in the SST pattern. It is found 
that the number of storms in particular areas appear to depend on the intensity of the Hadley
Walker cell. The result is clearly resolution-dependant. At lower horizonal resolution, T42, for 
example, the intensity of the storms is significantly reduced and their overall structure is less 
realistic, including their vertical form and extent. 

1. Introduction 

Tropical cyclones are by far the most devastating 
of all natural disasters, both by causing loss of 
human life as well as giving rise to large econom
ical costs. The tropical storm which affiicted 
Bangladesh in 1970 killed more than 300,000 
people and counts as one of the most terrible 
natural catastrophies in this century. The econom
ical damages after hurricane Andrew in Florida 
and Louisiana in August 1992 are estimated to be 
in the order of 30 billion US dollars. 

Detection, prediction and warning of tropical 
storms are some of the most important tasks of the 
meteorological services, and major efforts have 
been spent and are being spent to find ways of 
further improving this work. Of particular impor
tance is the possibility to use a general purpose 
forecasting model for such forecasts. Such an 
opportunity is gradually becoming possible as 
high general circulation models are able to resolve 
many of the characteristic features of tropical 
cyclones. Today, forecasts from the large forecast-
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ing centres such as ECMWF and NMC provide 
crucial guidance in the operational prediction of 
hurricanes and typhoons (Shun, 1992). It may be 
expected, as data-assimilation and modelling 
continue to develop, that tropical storms will be 
routinely predicted by large scale models in very 
much the same way as extra-tropical cyclones are 
predicted today. New types of satellites, such as the 
ESA earth resource satellites, ERS-1, will here 
provide additional data for a better initialization 
of such forecasts. 

The possibility to predict tropical storms with a 
large scale general circulation model also creates 
a very powerful tool to explore tropical storms in a 
systematic way, and address questions concerning 
the fundamental physical processes behind the 
generation and manifestation of these phenomena 
and the role of them in the general circulation of 
the atmosphere. The specific question whether 
tropical storms will be more frequent or more 
vigorous or both as a result of future increased 
concentration of greenhouse gases will also require 
a comprehensive modelling approach. 

The first indication that a low resolution GCM 
could simulate hurricane-type vortices was first 
demonstrated in an experiment by Manabe et al. 












































