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Background 
This document contains key messages for the primary parameter ‘Wind and wind extremes (storms)’, as 

provided by the co-author Mika Rantanen, Finnish Meteorological Institute. 

 

Action requested 
The Meeting is invited to review the final key messages, provide possible comments for finalization of the 

key messages and endorse them to be sent for peer review. 
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Wind and wind extremes (storms) 
Mika Rantanen, Terhi Laurila, Finnish Meteorological Institute 

Erik Kjellström, Swedish Meteorological and Hydrological Institute 

Anna Rutgersson, Uppsala University 

1. Description 
The wind climate in Baltic Sea region is determined by large-scale atmospheric circulation. Typically, the strongest wind 

speeds are associated with the passage of strong extratropical cyclones. These systems, and thus the occurrence of wind 

extremes, are most frequent in the winter season when the atmospheric baroclinicity at mid-latitudes is greatest. In 

addition, locally strong winds can occur also in summertime in association with convective weather systems. 

Links to other parameters:  

Large Scale Atmospheric Circulation (e.g. NAO) 
Sea ice and extreme events 

Sea level and sea level extremes, e.g. storm surges 

Waves and extreme events 

Shipping, offshore infrastructures. 

 

2. What is already happening? 
Mean change 

Level of confidence: Low 

Owing to the large climate variability in the Baltic Sea region, it is unclear whether there is a trend in wind speed. 

Results regarding changes or trends in the wind climate are thus strongly dependent on the period and region 

considered1,2. 

Mean wind speeds in the Finnish and Swedish coastline of Baltic Sea since the 1950's show a slight downward trend3,4. 

In particular, both studies have identified a distinct decline in mean wind speeds during the mid-1990’s, which is most 

likely caused by decadal changes in the atmospheric circulation.  

Extremes  

Level of confidence: Low 

Like mean winds, also the maximum wind speeds in the Finnish coastline show a weakening trend4. This trend can be 

possibly attributed to northward shift of storm tracks5,6 and consequently increased cyclone activity in Svalbard7. 

However, any clear long-term signal has not been detected5, and many studies show contradicting trends of past 

storminess for Baltic Sea region2. 

3. What is expected to happen? 

Mean change  

Level of confidence: Low 
The projected changes in wind climate are highly uncertain due to large natural variability in the area8. If anything, the 

climate model simulations project a slight increase of wind speeds in the autumn and decrease in the spring9. Some 

studies also mention the increased wind speeds in the areas which are now ice-covered but not in the future8,10. 

Extremes 

Level of confidence: Low 

Also, as mean wind speeds, the projected changes in extreme winds are still unclear due to divergent behaviour of 

atmospheric circulation in the climate model projections10. In the summertime, however, it has been estimated that 

the frequency of severe wind gusts associated with convective weather systems can increase by 5-40 % by the end of 

21st century11. 
 



EN CLIME 6-2020, 3-1 
 

 

Page 3 of 3 
 

4. Knowledge gaps 
Changes in wind climate are among the most uncertain aspects of climate change in Baltic Sea area. This is because 

there is a lack of agreement in the climate model projections of atmospheric circulation, which is reflected in a large 

spread of future wind speed changes. Increasing numbers of high-resolution climate model ensembles can be of help 

in estimating the possible anthropogenic signal from the large natural variability of the atmosphere.  

5. Policy relevance 

Changes in wind extremes are relevant for coastal infrastructure as well as shipping in the Baltic sea. Especially storm 

surges which typically occur together with high wind speed events can cause damage for densely populated coastal 

cities. Knowledge of wind extremes in combination with ice events is central for offshore wind and wave energy 

installations. Adaptation to these events has already been taken into account in coastal infrastructure and should 

continue when planning future infrastructure. 
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