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Background 
This document contains key messages for the primary parameter ‘Sea ice and extreme events’, as provided 

by the co-author Jürgen Holfort. 

 

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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1. Description 
Sea ice forms in the Baltic when temperatures drop in winter and the water reaches the freezing point. Over time the ice 

thickness increases and while wind  and currents pushes the ice around, compress it and rafting and ridging does occur. 

With increasing temperatures in spring the ice melts and disappears. The most important factor determining sea ice 

formation is air temperature, with other parameters like wind, snow cover, ocean currents, etc. having a minor influence. 

Within the energy cycle sea ice has a strong influence due to the large albedo difference between sea ice and water.  

Baltic Sea level changes when melt water is added to the global ocean, when it expands by warming or when the land is 

rising (2). It varies in between years and seasons (3) and is highest in winter (4), especially during mild winters with 

stronger than average winds (5, 6). Periods of strong westerlies episodically fill the Baltic Sea with extra water from the 

North Sea (7). During these phases storm surges along the coasts of the Baltic Sea are amplified. Storms can also trigger 

sea level oscillations (8, 32) across the Baltic Sea, meteotsunamis (19, 37) and wave set-up that add to episodic extreme 

events (9). 

Links to other parameters: 
Air temperature 
Large Scale Atmospheric Circulation   
Precipitation and extreme events 
Wind and wind extremes (storms) 
Waves and extreme events 
 

2. What is already happening? 
Mean change 

Level of confidence: high 

Looking back a little bit more than 100 years, the ice winters have become milder, the maximum ice extent has decreased, 
and the ice season is shorter. Also, indexes based on the total ice volume of the winter show a decreasing trend. Severe 
ice winters can still happen nowadays, but the possibility therefore has decreased. 
 
Extremes  
Level of confidence: medium 

The maximum ice extent in the Baltic Sea is changing between 50 and 400 km^2 from year to year. Severe ice winters 
can still happen nowadays, but the possibility therefore has decreased. 
 

 

3. What is expected to happen? 

Mean change  

Level of confidence: high 

In climatological sense it is very likely that the maximum sea ice extent of a winter season will decrease. The level ice 
thickness will also very likely decrease in the future, but there are still larger uncertainties in the thickness of ridged ice. 
It is likely that the length of the ice season will decrease, but with larger regional differences. 
Extremes 
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Level of confidence: medium 
 
In the future it is likely, that the inter-annual variability continues to be very large, although the probability of very strong 
winters will very likely be lower than in the past. 
 

4. Knowledge gaps 
Sea ice as a brittle material is not so good represented in the numerical models which represent the world as a more 
continuous medium. Therefore ice dynamics like rafting and ridging are not so well represented, which leads to larger 
uncertainties, also in sea ice thickness and albedo. Also in measurements the thickness is not so well known as the 
concentration and the time series of sea ice thickness are more sparse and do not reach so much back in time. 

 
 

5. Policy relevance  
Policy relevance is high in the more northerly regions but less so in the southern ones. There is high relevance for shipping 

(e.g. cost and need for ice breakers) but less ice does not mean no severe ice winters (including e.g. presence of pack-

ice/ridging). Lack of sea ice also increases the level of erosion in areas susceptible to erosion and will have a significant 

effect on planning and coastal defences. 
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