Inland water overview

(Draft 29.4.2009)
1. Overview of biodiversity status, trends and threats

1.5 Inland waters 

The total surface area of inland waters in Finland is relatively large, approximately 3.4 million hectares. Fresh water bodies covers 8% of the total area of the country, which makes inland waters the fourth most extensive habitat type in Finland. There are nearly 190 000 lakes and ponds of more than 0.1 hectares in size and 600 rivers with a mean flow above 2 m3/s. In addition to lakes and rivers, Finnish inland waters include a great number of brooks, springs and ponds. Of all well-known species 6% are found primarily in inland waters.

Table 1. Pressure indicators for inland waters (www.biodiversity.fi)

	Indicator
	DPSIR
	Impact & Trend
	Explanation

	IW1 Phosphorus
	P
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	Phosphorus load into inland waters from point sources has decreased considerably during the past decades. The volume of loading from point sources started to decrease markedly in the 1970s and 80s when effective treatment facilities were installed in pulp factories, in particular and more waste waters were directed to sewage treatment plants. The prevention of loading from diffuse sources has not been as effective. The most important source of diffuse loading is agriculture, which share of all anthropogenic phosphorus load rises up to 60%. 

	IW2 Nitrogen
	P
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	The decrease of nitrogen loading from all sources has been much less significant than that of phosphorus. The effectiveness of nitrogen removals from waste water has remained relatively low. Loading from industry has approximately halved since the mid 1980s, but loading from municipalities did not begin to decrease until mid 1990s. By 2006 it has decreased by some 25%. The volume of diffuse nitrogen loading has not decreased. On the contrary, loading from agriculture into inland waters has probably even increased.

	IW3 Harmful substances
	P
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	Loading of heavy metals from industrial sources to inland waters decreased significantly between early 1980s and 1990s, but have remained mainly stable since. The actual concentration of lead in inland waters has decreased during the last decade while the concentrations of cadmium have increased since the beginning of the 21st century. Some heavy metal such as cadmium have a tendency to leach into rivers from acid sulphate soils.

	IW4 Acidification
	P
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	Finnish lakes started to receive considerable amounts of acid deposition in the 1950s when the burning of fossil fuels increased. International restrictions for the emissions sulphur and nitrogen oxides were set at the end of the 1970s and lakes begun to recover in the late 1980s. The positive development has continued since 1990. The acidity of watercourses mainly in western Finland has increased occasionally to lethal levels during the past decades. The occurrence of acidic pulses that originate from the oxidation of old soil substrates seems to have increased since the 1960s.

	IW5 Regulated watercourses
	P
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	Indicator to be developed by June 2009


The most important factors affecting inland waters are changes in water quality (IW1-IW4) as well as the construction and regulation of water bodies (IW5). With decreasing loading from point sources, the nutrient concentrations of many larger lakes and rivers have declined whereas smaller rivers and lakes next to extensive areas of arable land continue to eutrophicate. Phosphorus has been effectively removed from waste water, but the removal nitrogen has proved more difficult. Diffuse nitrogen loading from agriculture into inland waters is likely to have increased despite many efforts to the contrary. 

Airborne acidification, which formerly affected many clear-watered watershed lakes, is no longer considered a threat to biodiversity. However, another type of acidification has emerged as a serious, yet quite localised problem mainly in western Finland. Acidic substrates dating from the Littorina phase (some 8 500– 4 000 years ago) of the Baltic Sea have been exposed to oxygen due to the draining of land for forestry and agriculture. Long dry spells followed by heavy rainfall may release great amounts of highly acidic sulphur compounds into the water course. When such a pulse travels downstream through the river systems it may, at worst, kill nearly all fishes and most other animal life as well.

Most Finnish rivers were cleared of rocks for timber floating in the late 19th and early 20th centuries, and most large rivers were dammed for hydropower between 1930 and 1980. Water level regulation affects almost one third of Finnish lakes by area and a much larger proportion of the water volume, since most of the larger watercourses are regulated. One of the greatest changes regarding inland waters has been the clearing and straightening of small streams and brooks to improve forest drainage. Many springs have also been altered mainly for water supply. In addition to the alteration of stream courses, forestry practices have also affected biodiversity associated with small water bodies by changing the light conditions and microclimate of the these habitats.

Table 2. State and impact indicators for inland waters (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	IW6 Algae
	S
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	The concentrations of chlorophyll-a in lakes have remained almost constant during the past 25 years. In many larger lakes that were previously affected by point source loading from industry and municipalities, chlorophyll concentrations have clearly decreased. On the other hand, the chlorophyll concentrations of several small lakes affected by diffuse loading from agriculture and forestry have increased.  

	IW7 Organic matter
	S
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	The average organic matter concentration seems to have increased steeply during the early 20th century in certain rivers discharging into the Gulf of Bothnia for which early monitoring data is available. Sufficient data are not available between 1930 and 1970, but from the 1970s to 1990s organic matter concentrations decreased steadily in these rivers. Since 1990 there is again a weak increasing trend.  Average organic matter concentrations in Finnish lakes do not show any clear long term trends. 

	IW8 Inland water birds
	S
	
	Indicator to be developed by the end of 2009

	IW9 Inland water fish stocks
	S
	
	Indicator under development.

	IW10 State of streams
	S
	
	Indicator under development.


[Text missing here]

Table 3. Impact indicators for inland waters (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	IW11 Red-listed inland water species
	I
	
	

	IW12 Directive inland water species
	I
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	Compared with other habitats the conservation status of Habitat Directive inland water species is relatively good. The status of 68% of the species has been considered as favourable and that of 25% inadequate in the boreal region. The status of all five species occurring in the alpine zone is favourable. The decline of most of the unfavourably conserved species took place before 1990 and their trends have been stable since. The populations of most of the Birds Directive species have increased…

	IW13 Red-listed inland water habitats
	I
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	Approximately 40% of inland water habitat types have been evaluated as threatened and one third as near threatened. Streams are more threatened than lakes and ponds.

	IW14 Directive inland water habitats
	I
	
	


[Text missing here]

2. Current status of national biodiversity strategies and action plans 
2.2.4 Inland waters
Tämä osio on vielä keskeneräinen. Alla on esitetty fragmentteja tulevasta.
During the past few years the EU Water Framework Directive (WFD) has become the main policy instrument directing biodiversity management and conservation in inland waters. 

Research related to Finnish inland waters has a long tradition of focusing hydrology and water protection. Biodiversity has not been a been a key issue so far. The WFD is likely to change this by…
Table 4. Actions listed in the NBSAP for Inland waters.
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Finnish Game and Fisheries Research Institute studies the impacts of watercourse restoration on fish population as a part WFD (mitä ja kuinka paljon on tehty?).

Forests bordering on small water bodies have become on of the priority habitat in the METSO programme.  Local projects have been carried out especially in northern Ostrobothnia and Kainuu to restore small forest streams. A guide on the restoration of streams in agricultural landscapes has been published and another one dealing with forest streams is being prepared.
The Finnish Fisheries Industry Action Plan 2007–2013 has subsidized the adoption of production methods that create less loading on fish farms. (kuinka monelle tukea on myönnetty?) An evaluation has been (?) initiated in 2008 which aims to develop criteria for water protection on fish farms. A draft of the Finnish Fish Farming Strategy 2008–2015 has been produced.
Especially during the past two decades steps have been taken both in agriculture and forestry to decrease the amount of nutrients entering inland waters. These have included leaving buffer strips along waterways and better practices in the use of fertilizers. The positive development in terms of decreasing nutrient loading from point sources has continued.

Table 5. Response indicators for the inland waters (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	IW13 Protected inland waters
	R
	
	

	IW14 Restored inland waters
	R
	
	


The network of protected inland water and shore areas has expanded as a result of Natura 2000 and is now considered representative in many respects. The situation concerning the conservation of small water bodies remains less satisfactory, albeit no comprehensive survey of their state has been conducted. Recently there has been growing concern for these habitats within forestry and, for example, the survey of key biotopes has improved the situation to some degree.

There have been a multitude of projects for restoring built and eutrophicated rivers and lakes, although most of these have had some other primary goal besides safeguarding biodiversity. In the 2000s first biodiversity-oriented restoration projects were carried out alongside many studies to this end. Less detrimental water level regulation practices have also been developed and studied. 

10) Research into the ecological impacts of lake and watercourse restoration schemes will be intensified as part of Finland’s implementation of the EU Water Framework Directive.


11) Action will be taken to relieve the pressures on small water features. The need for restoration work on small waters in Southern Finland will be assessed, and habitat restoration schemes will be implemented accordingly.


12) Opportunities for river fish species to migrate and reproduce naturally will be improved through channel restoration work, the construction of ecological fishways and artificial breeding areas, and the removal of barriers to their movements. Fish stocks will also be managed so as to promote their natural reproduction. 


13) Measures to reduce the harmful impacts of artificial water level regulation and improve such practices will continue in co-operation with permit holders, local authorities and other key actors. Monitoring of emission sources and water quality will be organised, and drainage basins will be restored according to the EU Water Framework Directive.


14) Support will be provided to encourage a shift towards more environmentally favourable aquaculture practices. More consideration will be given to the need to locate and scale fish farming facilities in environmental terms, with surveys conducted to identify suitable areas for fish farming.


15) Steps will be taken where necessary to reinforce declining stocks of valuable fish species through hatchery schemes and introductions of young fish. The preservation of threatened populations will also be safeguarded where necessary through naturalising introductions. Introductions of fish from one river basin into another will be limited, and other such transfers of fish will be more effectively controlled.


16) The Fish Health 2008 fish disease prevention strategy will be implemented.
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