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

by the lead author Christian Dieterich. 

 

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. 

 
  



EN CLIME 6-2020, 3-8 
 

 

Page 2 of 3 
 

Waves and extreme events 
Ralf Weisse, HZG 

Christian Dieterich, SMHI 

1. Description 
links to other parameters 

- Wind and wind extremes 

- Sea level and sea level extremes 

- Erosion 

- Sea ice 

- Benthic habitats (need confirmation) 

- Harmful algae blooms (need confirmation) 

 

Wind waves are generated on the sea surface by the action of the wind. In the Baltic Sea the highest waves typically 

occur during long-lasting storms with high wind speeds and long fetch (the area over which the wind blows).  

The wave climate is characterized by parameters such as the significant wave height, period, or mean direction. Wave 

climate in the Baltic Sea shows a pronounced seasonal cycle with higher waves in winter. 

Breaking waves may substantially increase coastal sea level (wave set-up). Waves are the major driver of nearshore 

sediment transport. High waves during storms are the primary influence in determining the extent of erosion. 

2. What is already happening? 
Mean change 

Level of confidence: low 

There are no substantial long-term trends in wind speed but substantial decadal variability (2). Correspondingly, there 

are no clear indications for long-term trends in wave heights. 

Extremes  

Level of confidence: low 

From a long-term perspective, no robust signals of change can be detected (3). 

3. What is expected to happen? 

Mean change  

Level of confidence: low 

Changes in the wave climate are strongly linked to corresponding changes in the wind climate and are highly uncertain 

(1). 

Reduction in ice-cover may increase fetch and suggest corresponding changes in wave climate (4). 

By the end of the century, changes for the significant wave height are the order of 5% and are more pronounced and 

consistent in the northern and eastern parts of the Baltic Sea (5). Changes are superimposed by substantial multi-

decadal and inter-simulation variability. 

Extremes 

Level of confidence: low 

Changes in extreme waves are linked to corresponding changes in high wind speeds that are highly uncertain (1).  

Extreme wave heights may increase by 10% (5). 

4. Knowledge gaps 
There is a substantial lack on future wind-wave projections and the assessment of changes on alongshore sediment 

transport and associated spatial and temporal variability. Little is known on coastal processes such as wave set-up.  

In face of the pronounced inter decadal variability, detection and attributions studies together with development of 

decadal predictions would be beneficial. 
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5. Policy relevance  
Changes in offshore wave climate will have direct impacts on safety of any offshore operation and the design of 

structures. 

Changes in coastal wave climate will be of immediate relevance for coastal protection and will affect coastal sea level 

and erosion. 

Adaptation to changes in wave climate may comprise measures such as revisiting design guidelines or coastal 

protection strategies among others. 
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