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Severe sea-effect snowfall on Finnish coasts
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Excess coastal snowfall as well as other extreme weather and sea level events need to be included in risk
calculations of nuclear power plants. Sea-effect, or lake-effect, snowfall is a phenomenon where intense snow
showers are formed over relatively warm water areas and may then drift to the coast, sometimes resulting in a
long-duration heavy snowfall. The worst cases around the Baltic Sea have occurred on the coasts of Sweden
and Denmark. In Finland in January 2016, snow cover increased by 73 cm due to a sea-effect snowfall event at
Merikarvia on the coast of the Sea of Bothnia. Over the Gulf of Finland, a sea-effect snowfall case can typically
take place when very cold continental air mass flows to the ice-free sea region from the east.

Typical conditions for the sea-effect snowfall to occur include 1) ice-free sea surface which acts as a con-
stant source of energy and moisture into the atmosphere, 2) cold air mass over the sea and 3) wind which blows
from a suitable direction over the sea. When these prerequisites are met, the vertical temperature difference and the
moisture flux from the sea surface generate strong rising air motion and convective precipitation. We have studied
the occurrence of coastal snowfall events and conditions favouring them in Finland on the basis of man-made
observations at coastal weather stations, observational daily gridded data sets, ice extent maps, weather radar
images, ERA-Interim reanalysis data and very-high-resolution non-hydrostatic atmospheric simulations using the
HARMONIE model.

Sea-effect snowfall cases typically have temporal and spatial scales smaller than what can be covered by
the conventional weather station network and resolved by climate models. Methodological development is
therefore required in order to produce a comprehensive view about their probability of occurrence in the past and
to estimate climate change impacts on them.


