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Factors important for seaweed habitats  

Salinity  and biodiversity Need for substrate   

The seaweed forests on reef areas are very important and 

productive habitats hosting many algal, bottom fauna and fish 

species. Here we evaluate if the quality of this habitat in the 

Baltic Sea will be impacted by the expected future climate 

change and suggest adaptation measures. 

The number of algal species, like other marine species, 

decreases rapidly through the Danish Straits with 

decreasing salinity. Along the same gradient the seaweed 

forests change character. From multilayered algal 

communities with very high biomasses in the Kattegat and 

the Danish Straits to the eastern Baltic where few species 

form a vegetation layer often associated with high numbers 

of mussels competing for space.  

Perennial macroalgal species can form dense seaweed 

forest swhere hard substrate and sufficient light are 

available. Along the coasts of Sweden, Finland and 

Estonia rocky coastlines are often perfect habitats. 

Along the southern Baltic coasts and on reef areas in 

open waters in the western Baltic, the Belt Sea and 

Kattegat seaweed forests are found on stones and 

boulders exposed from glacial deposits by erosional 

processes. In those parts of the Baltic Sea algal forests 

are “hot spots” for biodiversity. 

 

Reduction in salinity is expected in the future, especially 

in the Baltic Prober (Meier et al. 2011). This will most 

likely reduce the spatial distribution of most species of 

marine origin in the Baltic Sea and limit their distribution 

to the Danish Straits. 

As light disappears with increasing depth, hard bottom 

fauna species will gradually dominate the surface of 

the hard substrate. Eutrophication also plays an 

important role for the distribution of seaweed forests. 

Nutrients stimulate phytoplankton growth and 

biomasses in the water column thereby decreasing the 

level of light reaching the seabed. 

A model developed by Dahl & Carstensen (2008) 

describes the algal vegetation cover on selected reefs at a 

given state of nutrient input to Danish waters. The model 

has been used to demonstrate possible reduction in algal 

cover given the climate scenario by Jeppesen et al. (2011) 

as well as a sea level rise of 1 meter. The latter simply by 

displacing the model output one meter up in the water 

column.  

 

The figure to the right illustrates the expected changes in 

algal cover in the future climate scenario (red lines) com-

pared with the present average situation for the reef Kim’s 

Top in the central Kattegat (black lines). The thick lines 

are modelled average total algal cover and the thin lines 

represent 95 % confidence intervals. The depth repre-

sents today’s  sea level. The model forecasts a decrease 

in algal cover of 20-25 %. The effect on seaweed forests 

is expected to be even larger in shallow coastal waters. 

Climate projections indicate an expected sea level rise 

of approximately 1 meter during the next 100 years in 

the SE part of the Baltic Sea. Adaptation to new water 

levels will be possible for algal vegetation along rocky 

coastlines but no adaptation will be possible on reef 

areas in open waters and in coastal areas where hard 

substrate is made up by exposed gravel and boulders of 

glacial origin. In those areas, the seaweed forests have 

to cope with less light reaching the seabed. The impact 

will be profound in coastal areas where the light 

extinction is faster compared to open waters.   

 

A regional model for Danish areas (Jeppesen et al. 

2011) estimated a possible increase in nitrogen load to 

marine areas of 19 % in the first 6 months of the year 

based on the A2 climate projection over a 100-year 

period. Higher phytoplankton biomass and associated 

decreased light availability are also expected.  

 

• More efforts to reduce nutrient loss from 

agriculture will be a measure to secure a high light 

penetration to the seabed favoring the seaweed 

forests. This will compensate both for the 

expected sea level rise and the expected increase 

in nutrient loading to the sea caused by a 

changing climate. 

 

• Restoration of former reef areas where boulders 

have been removed for construction of harbours 

and cost protection. This will compensate for 

further reduction in reef productivity caused by 

sea level rise and eutrophication. 

 

• No adaptive measures are available for reduction 

in biodiversity caused by reduced salinity and 

increased water temperature.  
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Light – a prerequisite for 
plant production 

Expected climate change impact 

A patch of the cyano- 

bacteria Nodularia 

spumigena.- seen from 

the seabed. Nearly no 

light penetrates through 

this unusually dense 

patch. 

Reduced salinity   

Increasing temperature has been investigated as a rea-

son for a serious decline in the species sugar kelp (Sac-

charina latissima) in Danish fjords beginning in the 90s, 

as temperatures above 22-23oC are likely lethal. A similar 

decline was also observed in Norwegian fjord areas 

during the same period. However, it was not possible to 

establish a direct relationship between high temperature 

and the decline in sugar kelp. The decline set in just 

before critical temperatures were observed. However, 

high water temperatures in some years might have had 

an effect on the lack of recovery.  An example from 

Flensburg Fjord showing sugar kelp cover at different 

depths and observed temperatures are shown below. 

Increased temperature   

Rising sea level and increasing eutrophication  

Possible adaptation  

measures to preserve  

seaweed forests  

Changes due to increased eutrophication and sea level rise 


