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Background 
This document contains key messages for the primary parameter ‘sediment transportation’, as provided by 

the co-author Wenyan Zhang, HZG. 

 

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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Sediment transportation, key messages 
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1. Description 
Sediment transport is triggered mainly by currents in the marine environment, by waves in the nearshore and by wind 

in subaerial environment. Its direct consequence is a gradual change of the earth surface morphology, leading to erosion 

or accretion.  

Short-term, small-scale sediment transport is strongly hinged on a variety of local state variables including wind velocity 

and direction, water level, waves, atmospheric pressure gradient, as well as the antecedent state of the system, while 

long-term, large-scale sediment transport and coastal erosion are primarily controlled by the supply and type of 

sediment modulated by large-scale processes, notably mean sea level, storms, regional wind and wave pattern, and 

engineering structures.  

Links to other parameters:  

Wind and wind extremes 

Sea ice and extreme events 

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

Waves and extreme events 

2. What is already happening? 
Mean change 

Level of confidence: High 

Coastline change of the Baltic Sea is characterized by a North-South gradient from an uplift of max. 9 mm/yr in the North 

to a subsidence of min. -2 mm/yr in the south (Harff et al., 2007). The dominance of unlithified, sandy and mobile 

sediments makes the southern and eastern coasts vulnerable to wind-wave induced transport (Harff et al., 2017).  

Mean coastline change rate shows a general eastward increasing trend, from ~0.4 m /yr at the western part (Denmark, 

Germany) to ~2 m/yr at the eastern part (Estonia, Latvia and Lithuania) (BACC II Author Team, 2015).    

Extremes  

Level of confidence: High 

Many sandy beaches have been frequently damaged by storm surges (Łabuz, 2015). 

Maximum erosional rate caused by extremes also shows a general eastward increasing trend, from ~3 m /yr at the 

western part to ~10 m/yr at the eastern part (BACC II Author Team, 2015).    

The northern (e.g. Gulf of Bothnia) coastlines are generally better protected from erosion by westerly winds (waves) 

due to coastal islands and coarser sediments and even bedrock in the shoreline. However, the significant land uplift rate 

exposes shallow seafloor areas for erosion in particular by storm waves, although this effect is as yet less quantified.  

3. What is expected to happen? 

Mean change  

Level of confidence: High 
The global sea level rises with an acceleration. As a natural consequence sediment transport would be enhanced to fill 

the increased underwater accommodation space. The extent depends on not only the sea level but also storms (Zhang 

et al., 2017).  

Due to prevailing westerly winds, the dominant transport pattern will remain the same at regional scale, but with a high 

variability along local coast sections which have small incidence angle of incoming wind-waves (Musielak et al., 2017). 

An increment of 0.1-0.3 m/yr in the coastline erosion has been projected for the southern Baltic Sea coast (Zhang et al., 

2011).  
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Extremes 

Level of confidence: Medium to High 

Maximum coastal sediment transport rate and erosion during extremes is very likely to increase due to the ongoing sea 

level rise, which will elevate the surge and wave impact level.  

4. Knowledge gaps 
There is a lack of comprehensive understanding of spatial and temporal variability of sediment transportation along the 

Baltic coastal zone. In general, sediment transport is driven by currents and waves produced by the prevailing westerly 

winds (Harff et al., 2017). However, the intensity of secondary transport induced by easterly and northerly winds is 

poorly understood (Musielak et al., 2017). Its combination with changes in storm surges (incl. storm track) and sea level 

further complicate the understanding (Tonisson et al., 2013; Zhang et al., 2017).  

Anthropogenic influence such as engineering structures increases uncertainty in sediment transport and coastal erosion 

patterns (Dudzinska-Nowak, 2017). 

5. Policy relevance  
Sediment transport and coastal erosion are relevant for coastal management, construction and protection strategies. 

In general, there are two main types of management strategies: 1) coastal protection by soft or hard measures; and 2) 

adaptation to coastal change, accepting that in some places the coast would be left in its natural state. 

Soft protection measures include beach nourishment and artificial planting of pioneer grass species in front of the 

foredune and hard protection measures include groynes; dykes; seawall and/or revetments; artificial headlands; and 

breakwaters. 

Administrative efforts for coastal protection differ among Baltic Sea countries, even between neighboring states or 

nations. Management actions are complicated by morphodynamic changes caused by artificial coastal protection in 

some places and its consequent disruption in downstream area (BACC II Author Team, 2015). 
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