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Convective Showers over the North Sea 
(Lake-Effect Snow Equivalent) 

The Lake-Effect Snow finds its naming over the populated areas of the Great Lakes in the United 
States where it can produce during winter time up to 5 meters of snow. The effect is however not 
restricted to this area and is found in other parts of the world including the North Sea.  

Lake-Effect Snow happens when polar air moves over relatively warm sea water. The warmer 
water provides energy for water vapour to be picked up. Depending on the temperature 
difference between the sea water and the air aloft (and subsequently the energy available) the 
uplifting can create heavy showers that organise as long lines (cloud streets) while moving over 
water. Due to the showery character this snowfall may differ in intensity.  

Several factors help to explain the formation of lake-effect snow:  

Instability 

For the vertical transport of moisture and heat, an absolute instability is required. As a measure 
for this instability in the boundary layer, the temperature difference between sea surface and 850 
hPa is used. The temperature difference needs to exceed 13 °C. 

Wind/Fetch 

Another factor playing a role in the formation of the cloud streets is the wind. Sufficient wind must 
be available allowing the polar air to flow over sea and affecting enough moisture in the direction 
of the coastal regions. More wind means a better exchange of moisture between the "warm" sea 
water and the cold air above. Too much wind however is not ideal as it would mean less exchange 
of moisture. The wind direction at 850 hPa helps determine the areas which are likely to be 
affected by snow. 

The direction also helps to determine the fetch. The fetch is the distance the showers move over 
relatively warm water; the longer the fetch the more active the convection will also will be. For 
serious convection the fetch needs to be at least 80 km.  

Wind Shear 

Directional shear is one of the most important factors governing the development of the cloud 
streets; environments with weak directional shear typically produce more intense convection 
than those with higher shear levels. If directional shear between the surface and 700 hPa level is 
greater than 60°, hardly any convection and showers will be experienced. If the directional shear 
between the surface and 700 hPa level is between 30 and 60°, weak lake-effect bands are possible. 
In environments where the shear is less than 30° strong, well organized bands can be expected.  

Moisture 

High relative humidity upstream moisture is needed. 

 


