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Secondary parameter

Erosion, Sedimentation and 
Built structures



• The erosion-sedimentation processes are dynamic 
regional sedimentary budgets in various 
environments from agricultural and urban areas to 
streams and coasts, all the way to the bottom of 
the sea.

• The morphodynamic response of the Baltic Sea 
coastline to climate change is linked to the 
following four circumstances and processes (1):

• Geological composition and material of the coast,
• Relative sea level change determined by glacio-

isostatic adjustment superimposed with climatically 
controlled eustatic sea level change,

• Wind (wave) driven hydrodynamics and aeolian
sediment transport,

• Changing sediment sources and sinks due to 
coastal erosion and accretion.

Description
• Linkages to other parameters:
• Large Scale Atmospheric 

Circulation (e.g., air pressure, AMO, 
NAO) 

• Sea ice and extreme events
• Sea level and sea level extremes, 

e.g. storm surges
• Wind and wind extremes (storms)
• Precipitation and extreme events
• Waves and extreme events
• Sediment transportation
• Run-off and extreme events



• The Baltic Sea features a large variety of shorelines, from bedrock-dominated coasts 
to soft depositional shores. The response to climate-related changes differs for the 
various shore types. 

• Periods of storminess increase coastal erosion. An increase in westerlies has caused 
additional coastal erosion along the eastern margin of the Baltic Sea. (2; 3, p. 73). On 
the western part of the German coast, the maximum retreat is 2.5 m year−1 at 
Heiligenhafen, near which marine accumulation creates a sandy spit (growth 2–3 m 
year−1)(4; 3, p. 390).

• In the eastern part of the Gulf of Finland, very high storm surges related to long-lasting 
strong westerly winds in the absence of sea ice have been reported to cause the most 
severe erosion events (5).

• Level of confidence: medium

What is already happening 



• Declining ice cover in the northern Baltic Sea means greater potential for coastal 
erosion due to wave action (3, p. 393). The low coasts of the southern Baltic Sea will 
be strongly affected by sea-level rise (3, p. 19). On the German coast, for example, 
sea-level rise is expected to increase cliff erosion and to increase the supply of 
sediment to the coastal zone (6).

• Nutrient loading from land to water bodies, and hence to the Baltic Sea, will increase 
due to climate change (7; 8).

• The effects of climate change are expected to include losses of sediment for coastal 
rebuilding, losses of valuable natural habitats, economic value and property, coastline 
changes due to extreme storm events, and increasing costs to society in terms of 
coastal protection measures (3, p. 19).

• Level of confidence: high

What is expected to happen 



• The combined impacts of the 
results of climate modelling, 
isostatic rebound, other 
geological data and regional 
sediment transport capacities 
have to be interpreted more 
comprehensively (5).

• Far-field impacts of large 
infrastructure, e.g., multiple 
wind farms, on sediment 
dynamics are poorly 
understood (9).

Knowledge gaps
• Coastal erosion and sedimentation 

processes are highly relevant for 
coastal management, construction
and protection. Changes in land use 
/ land cover and infrastructure
construction are of crucial 
importance as they operate 
reciprocally with sedimentary 
processes causing unexpected 
morphodynamic consequences. 
Coastal protection measures are 
costly to the society.

Policy relevance



• Quite much overlap with the primary parameter Sediment
transportation (merge?)

• How much attention should be put to built structures? (this
would be mostly wind farms)

Issues to be discussed & solved
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