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ABSTRACT 

Cold air mass formed over the ice-covered polar area during the winter season often moves 
southward over the Norwegian Sea. The heat flux from the water produces a CBL (convective 
boundary layer) with increasing thickness and temperature in the downstream direction. 
Usually, snow showers are observed over the sea and at the coast of Norway. The object of this 
investigation is to examine the amount of precipitation measured at the coast in relation to the 
temperature and thickness of the CBL. A sample consisting of 37 cases is collected and a positive 
correlation is established between the precipitation measured by 5 coastal stations and the CBL 
thickness, while the temperature seems to be of minor importance. Some of the data indicates 
a two-regime precipitation pattern, divided by a threshold value in the thickness of the CBL. 
This is discussed in relation to microphysical precipitation processes. Peculiar differences in the 
records from the observing stations indicate interesting orographic shadow effects. 

1. Introduction 

During the winter season, strong and very cold 
airstreams from the ice-covered polar area fre­
quently blow southward over the open water of the 
Norwegian Sea toward Northern Scandinavia. A 
layer of slightly unstable stratification forms in the 
originally stable air mass, a so-called convective 
boundary layer ( CBL ). The major cause for the 
development of this layer is thermal convection, 
although turbulence caused by the wind shear 
in the surface layer may be of some importance, 
especially in the initial stage. As the air mass 
moves south over water of increasing surface tem­
perature, the convection gradually entrains and 
mixes the ambient air, creating a layer of increas­
ing thickness and higher mean temperature in the 
downstream direction. This change along the 
trajectory depends on several parameters, such as 
the length of the trajectory over open water and 
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the air-sea temperature difference (Fig. 1 shows a 
typical example of the sea surface temperature). 
Important is also the initial stability of the air 
mass. In fact, although in the source area the arctic 
air mass is extremely stable in the lower part, 
say up to 500 m, the stability in the middle 
troposphere may vary widely. 

Apart from sea smoke which may be present 
along the ice-edge, the first traces of clouds in a 
developing convective boundary layer are nor­
mally small cumuli, sometimes forming clusters or 
long rolls. As the water vapor content increases 
and the layer itself becomes thicker, some cumuli 
grow to become precipitation producers, cumulo­
nimbi or showering cumuli. Precipitation at this 
stage of the development is the prime topic of this 
paper. We shall be interested in the amount of 
precipitation in a specific location during a period 
of time which is so short that the weather situation 
may be considered as stationary for our purpose. 

The major source of the water substance for the 
precipitation is evaporation from the sea, since the 
vapor content of the arctic air is originally very 
small. However, only a portion of the evaporated 
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