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ABSTRACT 

In order to improve our understanding of orographic precipitation processes, a study of a 3-D 
flow over and around an isolated, Gaussian shaped mountain, with circular horizontal section, 
has been tackled. The effect of moisture is analysed systematically, by estimating the role of 
different parameters in the case of a simple stratified flow. The presence of humidity in the 
atmosphere can effectively change the flow regime with respect to the dry case, with the same 
wind and temperature upstream profiles. The energy exchange due to the release of latent heat 
tends, in general, to increase "flow over" an obstacle in detriment of "flow around". This result 
can be interpreted, to a first approximation, as a change in the local value of the Brunt-Vaisiila 
frequency. However, as regards the interpretation of results, questions arise due to the irregular 
distribution of saturated portions, particularly downstream, and due to the fact that the volume 
of saturated air is a function itself of the flow regime near the obstacle. Some non-linear effects, 
such as the formation of upstream blocking and lee vortices, are confined to higher mountains 
in comparison with the dry case. The critical adimensional height for wave breaking is also 
moved by condensation to higher mountains, since moisture tends to decrease the wave ampli­
tude. An increase of the adimensional height up to a certain value increases the volume of 
saturated air and the amount of precipitation; however, the opposite effect occurs for very high 
mountains. In general, the drag is strongly reduced in comparison with the dry case. 

1. Introduction 

The study of orographic moist flows concerns 
many different aspects offluid dynamics in general, 
and of mesoscale meteorology in particular, such 
as orographic precipitation, drag, orographic 
waves, lee vortices. Previous studies on these 
subjects have considered mainly idealised 2-D 
topographies. Here we examine the problem of 
humid flow over an isolated, simply shaped 3-D 
mesoscale mountain, by adopting a numerical 
approach. 
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The understanding of precipitation processes is 
fundamental in the effort of improving weather 
forecasts over mesoscale mountains. Laboratory 
experiments, numerical simulations at ever 
increasing resolution, and field experiments using 
advanced instruments, are used synergically in 
order to shed light on this important subject. 

The local control of precipitation is one of the 
main ways the orography influences meteoro­
logical conditions. A number of different factors 
can influence the distribution and the intensity of 
orographic precipitation, such as large scale condi­
tions, the shape and dimensions of the obstacle, 
the ground temperature, the vertical profile of 
wind, temperature and moisture. A very important 






































