Baltic Sea overview
(Draft 28.4.2009)

1. Overview of biodiversity status, trends and threats

1.4 Baltic Sea
Finnish territorial waters and the Finnish Exclusive Economic Zone (EEZ) cover nearly 20% (81 650 km2) of the total surface area of the Baltic Sea. This area does not constitute any sensibly delineated unit in ecological terms, yet it is  the administrative unit in which Finnish laws apply and which Finland has responsibility for. Just under 300 marine species (1.4% of all well-known species) have been listed from the area, although this is a severe underestimation in several respects. Perhaps some 5 000 species of poorly known micro algae not included in the above figure occur in the Finnish territorial waters and EEZ. Due to low salinity levels many fresh water species also thrive in the Baltic Sea.

Table 1. Pressure indicators for the Baltic Sea (www.biodiversity.fi)

	Indicator
	DPSIR
	Impact & Trend
	Explanation

	BS1 Phosphorus
	P
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	Since 1990 there has been a moderate declining trend in phosphorus load carried by rivers. Between 1990 and 2007 riverine phosphorus load decreased by some 20% although rainfall driven annual fluctuations complicate interpretation. Phosphorus loading has contributed substantially to the eutrophication of the Baltic Sea in the 20th century.

	BS2 Nitrogen
	P
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	Nitrogen loading has increased by 5–10% since 1990 although strong annual fluctuations make trends less clear. Nitrogen loading increased considerably between 1970 and 1990 and also before 1970 although no comprehensive monitoring data exist for the latter period. Along with phosphorus, nitrogen is the main contributor to eutrophication. 

	BS3 Harmful substances
	P
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	The concentrations of PCB and DDT in the muscle tissue of Baltic Herrings decreased by 2007to less than one-fifth of their level in the mid 1980s. Trends in the loading and concentration of other harmful substances such as dioxins and hormonally active substances are less clear and largely unknown.

	BS4 Sea transport
	P
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	The total number of visits to Finnish harbours almost doubled between mid 1980s and early 2000s. During the past three years the numbers of arriving roro vessels has decreased slightly, which has caused the total number of visit to decrease too. Oil transportation on the Gulf of Finland have increased seven fold since 1990. 


The most serious threat facing the Baltic Sea is eutrophication. For Finnish coastal waters this is particularly true of the Gulf of Finland and the Archipelago Sea, where increased water turbidity and lowered oxygen concentrations, among other things, cause extensive changes in plant and animal communities. Eutrophication is slightly less acute in the Bothnian Sea and Bothnian Bay where there is less loading from communities and agriculture. Since 1990 there has been a moderate declining trend in phosphorus and weak increasing trend of nitrogen load carried by rivers into the sea. Phosphorus is more easily detained by sewage treatment plants than nitrogen. 

During the past years the significance of loading from agriculture has increased. Depending on sea area, 45 to 75% of the total anthropogenic nitrogen and phosphorus loading entering the Baltic Sea from Finnish territory originates from agriculture. Recent trends include the increasing runoff during winters due to milder winters including a shorter duration of snow cover. This increases the role of diffuse loading mainly from arable fields.
The concentrations of organochlorine compounds such as DDT and PCB that caused ecosystem-scale changes in the 1960s to 1980s have decreased markedly within the past two decades. However, there are many other harmful substances in the Baltic Sea that are not being monitored comprehensively. Hormonally active substances are released into waters from pulp industry and in communal sewage water. The concentrations found in Finnish sewage waters have caused changes in the sex-ratio of fish population in laboratory experiments, but results from natural-conditions are missing. Results on the monitoring of dioxins have yielded contradictory results. In some organisms concentrations seem to increase while in others they seem to decrease.  

The volume of sea transport has increased steeply during the past two decades. The volume of oil transportations on the Gulf of Finland have increased particularly fast (threefold between 2001 and 2007), which increases the risk of oil spills in this area. Most of the transportations originate from Russian harbours. The volume of oil transportations to and from Finnish harbours has increased by 25% since 1990. Besides the direct impacts in the form disturbance and erosion caused by moving vessels, the building and maintenance of the infrastructure supporting sea traffic building of infrastructure for navigation impacts underwater communities.

Table 2. State indicators for the Baltic Sea (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	BS5 Visibility depth
	S
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	The visibility depth of water at open sea has been monitored since the early nineteen hundreds although there is a lack of data between the 1940s and 70s. On the Gulf of Finland the visibility depth has halved during this time and more than halved on the Bothnian Bay. The decline has been slightly less steep on the Bothnian Sea. Decreasing trends have continued since 1990 with the exception that the development may have been stabilising on the Gulf of Finland in the 2000s. 

	BS6 Algae
	S
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	Chlorophyll-a concentrations in coastal waters have increased by more than 50% since 1990. Concentrations have increased in southern sea areas much more than in the Gulf of Bothnia in the north. During the early monitoring period (1976 to 1990) there was almost no change, yet water quality observations point toward at least moderate increase in the earlier 20th century. Algal bloom observations have increased slightly during the 2000s. 

	BS7 Oxygen and benthic invertebrates
	S
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	The short time series on bottom oxygen concentration of the Gulf of Finland shows an increasing trend in the occurrence of anoxic sea beds between 1999 and 2006 while situation seems to have been improving during the past two years at least temporarily. The occurrence of benthic fauna follows this trend quite closely.  

	BS8 Archipelago birds
	S
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	The populations of Finnish archipelago birds have increased nearly tenfold since their systematic monitoring was started in the 1930s. The increase of gulls, terns and auks has continued quite steadily until today. The trends of waders have been more level since the 1950s and the peak in the number of ducks in the 1990s was followed by steep decline by the 2000s.

	BS9 Marine fish stocks
	S
	
	Indicator to be developed by June 2009

	BS10 Seals
	S
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	The populations of the two seal species have increased markedly since comprehensive monitoring was started in 2000 for Grey Seals and in 1985 for Ringed Seals. The Finnish Grey Seal population has nearly doubled in eight years and the total Baltic Sea population increased even more. Ringed seal have also increased in the Bothnian Bay, but at a slower pace. Southern sub-populations have most likely decreased. The populations of both species were several times greater in the early 20th century. 


The three state indicators relating to the physical and biological qualities of sea water (BS5-BS7) all show declining or worsening trends. The visibility depth of water in the open sea areas has declined by more than 50% since 1900 in the three sea areas for which long time series are available. The decline corresponds quite well with eutrophication in the Gulf of Finland, but its causes are inadequately known in the northern sea areas. Particularly in the Bothnian Bay there has been much less nutrient loading from rivers and coastal areas. The loss of visibility depth in Bothnian Bay is more likely to have been caused by the increase of humic substances in sea water.
Oxygen depletion and the occurrence of anoxic bottoms can be regarded as an extreme impact of eutrophication. When all oxygen is consumed by the decomposition organic matter that has fallen on the seabed, toxic hydrogen sulfide is released and the bottoms become virtually devoid of life. Although some benthic amphipods tolerate quite low oxygen levels, oxygen depletion always leads to lower species diversity. Oxygen depletion and the disappearance of benthic communities have so far been a problem mainly/only (?) of the Gulf of Finland. 
The indicator on algae shows increasing trends both historically and since 1990. Despite these increasing trends and the corresponding appearance of the arrow symbol, the development has been mostly negative in terms of biodiversity. Increasing concentrations of chlorophyll-a and the more frequent algal bloom observations are mostly caused by eutrophication and therefore reflect the deteriorating state of the sea. However, as with all eutrophication, many species also benefit from the increased primary production that is reflected especially by the concentration of chlorophyll-a. 
One group of species that has mostly benefited from increased primary production is birds. The populations of archipelago birds have increased manifold since the 1930s. Part of this increase is explained by lighter hunting pressures (duck and perhaps gulls), but also the increased amount of food available is quite likely to have played a role especially in the case of fish and plant eating species. The decline of the most numerous of the archipelago bird species, the Common Eider, during the past two decades is probably due to xxx. This is reflected in the overall trend of the indicator since 1990.
Table 3. State indicators for the Baltic Sea (www.biodiversity.fi)
	Indicator
	DPSIR
	Trend
	Explanation

	BS11 Red-listed marine species
	I
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	In spite of the large-scale ecosystems changes that have affected especially the southern sea areas a relativelysmall share of the marine species have been red-listed (3.6%). The numbers of red-listed marne species are expected to remain almost constant until 2010. 

	BS12 Directive marine species
	I
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	The conservation status of one Habitat Directive marine species has been evaluated as favourable while the status of the remaining four is unfavourable. The populations of two of the five Birds Directive species declined prior to 1990. Two species have increased since and one declined. On the whole, the development of Directive species was clearly negative before 1990, but has been contrasting since with almost equal declines and increases.

	BS13 Red-listed marine habitats
	I
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	More than half of the marine underwater habitat types have been evaluated as threatened. Only the filamentous algal zone found in shallow water has been evaluated as of least concern in all parts of the coast. The most threatened underwater habitat types are Red Algae, Bladder Wrack, Eelgrass and Blue Mussel communities. The stronghold of these communities is in the Archipelago Sea where the situation is the most alarming. 

	BS14 Directive marine habitats
	I
	[image: image13.png]



	Although the area and distribution of the six Habitat Directive Baltic Sea habitats types have been considered unaltered, their conservation status has been evaluated as unfavourable. This is due to the structural and functional changes caused by eutrophication. These changes were considerable prior to 1990 and have continued thereafter although as slightly less acute. 


The small number of red-listed marine species in Finland may be partly accounted for by the poor level of knowledge concerning the biodiversity of the Baltic Sea. On the other hand, there are relatively few highly specialised species in the Baltic Sea due to the sea’s short evolutionary history and its demanding brackish conditions. The bird, fish, mollusc, macro algae and vascular plant species that dominate the species composition of the Baltic Sea generally tolerate a relatively wide range of environmental circumstances are therefore relatively resistant ecosystem changes.
Most of the five Habitat and six Birds Directive species are endargered. Their recent trends, which have been stable overall, reflect those of the red-listed species. While the development in terms of the number of red-listed species may not have been that alarming the state of Baltic Sea habitats give reason to greater concern. More than half of all marine habitat types have been evaluated as threatened and the conservation status of all Habitat Directive habitat types as unfavourable. The structural and functional changes have been considered so extensive so as to yield negative evaluations despite the fact that the range and distribution of most habitats is likely to have remained almost stable.

2. Current status of national biodiversity strategies and action plans 
2.2.3 Baltic Sea
The main policy instrument directing the protection of the Baltic Sea is the international Baltic Sea Action Plan (BSAP), which was signed by all the countries of the Baltic Sea cachtment area in late 2007. The BSAP is governed by the Helsinki Commission (HELCOM). Finland plays an active role in its implementation and development. The goal of the BSAP is to restore the good ecological status of the Baltic marine environment by 2021. This pursued by defining common ecological objectives and finding and applying measures to reach these. 

Table 4. Actions listed in the NBSAP for Baltic Sea
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Table 5. Response indicators for the Baltic Sea (www.biodiversity.fi)
	Indicator
	DPSIR
	Impact & Trend
	Explanation

	BS12 Protected sea areas
	R
	
	Indicator to be developed by June 2009

	BS13 Water protection measures
	R
	
	Indicator to be developed by June 2009


Two of the four actions of NBSAP that deal with the Baltic Sea directly concern the work of HELCOM and the Baltic Sea Action Plan (Table 4). Finland’s own Programme for the protection of the Baltic Sea (Action 27) that was approved by the government in 2002 has been largely supplanted by the BSAP in practice [onko totta?]. During recent years knowledge regarding the state and development of the Baltic Sea has been greatly advanced. Shared, well-informed ecological obectives have been set and means to reach these developed. The Baltic Sea has also been proposed by the member states of HELCOM as a pilot area under the EU Marine Strategy Framework Directive, which Finland will begin to implement in 2009.
So far, however, Finland has not quite succeeded in reaching the most urgent goals of reducing the nutrient loading into the sea (BS1, BS2). Although the treatment of sewage waters from household and the industry have improved substantially, the loading from agriculture has decreased only little. Many water protection measures have been included in the agri-environment support scheme (BS13), but these have been rather ineffective in general. Some of the water protection measures in agriculture may have been also counteracted by increased winter-time runoff due to a warming climate. Since 1991 Finland has actively supported the building of wastewater collection and treatment facilities in Saint Petersburg, which has been identified as the biggest single point-source polluter within the whole Baltic Sea region.
To fill-in the largest gaps in knowledge regarding Finnish marine underwater biodiversity, a large-scale survey of benthic habitats and fish breeding grounds was initiated in 2005. The VELMU programme, which is to be completed by 2014, is now approximately at its mid-point. Large-scale mappings of underwater habitat types have already been completed in the Gulf of Finland, Archiplego Sea and Bothnian Bay. Fish breeding grounds have been surveyed in Gulf of Finland and Archipelago Sea. Some of this work is also being carried as an annual monitoring effort. Once completed the VELMU programme will advance the conservation of marine underwater biodiversity to a great extent.
Although no action of the NSBAP directly refers to sea transportation some important actions have been taken during the past years to migitate and prevent the impact increasing volumes of seafare. Particularly risks related to oil transportation on the Gulf of Finland have been assessed and new oil spill combating equipment has been acquired. In 2005 the Baltic Sea, with the exception of the Russian economic zone, was designated a Particularly Sensitive Area by the International Maritime Organization. This status requires additional protection measures such as increased control of ballast water. [onko näin?]
The first protected underwater areas were established in Finland in the early 2000s (?) Also marine protected areas, which include above-surface marine and coastal habitats, have been recently substantially expanded. Seven seal reserves were established on state owned land in 2001. These areas are mainly included in the Natura 2000 network, which expansion has been under review 2008. [tähän vielä vähän suojelualueverkosta] 
26) The Helsinki Convention for the protection of the Baltic marine environment and the related recommendations and measures defined by the Helsinki Commission (HELCOM) will be duly implemented.


27) Finland’s Programme for the Protection of the Baltic Sea will be implemented, and nutrient inputs into the Baltic will also be reduced through international co-operation.


28) Finland’s coastal biodiversity will be assessed by completing the VELMU Inventory Programme for the Underwater Marine Environment by 2014. 


29) The need to expand the Natura 2000 network into Finland’s exclusive economic zone will be assessed in accordance with decisions taken by the European Commission together with EU member states.
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