Mire overview

(Draft 26.4.2009)

1. Overview of biodiversity status, trends and threats

1.3 Mires

Finland is proportionately the most mire-rich country in the world. Although widespread and common, mires are relatively species-poor environments – only 4% of all well-known species are primarily mire species. However, many forest species are also found on wooded mires and species of several habitats use open mires as foraging or even as secondary breeding grounds. A considerable proportion of the species (18%) for which Finland has a special responsibility within the EU are mire species. 

Table 1. Pressure indicators for mire habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Impact & Trend
	Explanation

	MI1 Drainage status
	P
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	More than five million hectares of mires were drained between 1950 and 1990 to increase tree growth in wooded mires. The annual drained area decreased throughout the 1990s until the practice was mostly given up in 2001. Altogether 55% of the original mire area has been drained. According to National Forest Inventory many drained areas have continued to transform towards heath forest like conditions in the 2000s despite the cessation of the draining of pristine mires.

	MI2 Ditch clearing
	P
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	Annual ditch clearing (second-time draining) operations remained at 20 000–30 000 ha for most of the 1960s to 1980s. Towards the end of 1980s the area increased sharply and since 1990 some 70 000–80 000 ha has been cleared annually. In total, 2.1 million hectares of mire, equalling almost 45% of the drained area, has been drained for the second time. Ditch clearing increases the impacts of draining and prevents partial recovery of natural water balance.

	MI3 Peat production
	P
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	Large-scale peat production for fuel started in the 1970s. By 1990 the annual mire area used for production was at 65 000 ha. This increased to 80 000 ha by the end of 1990s and has remained at this level since. Peat production has so far affected a relatively small proportion of the total mire area (1.2%). However, the impact of peat production equals a complete destruction of the original habitat.

	MI4 Other uses of mires
	P
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	Historically over 6% of the original mire area has been drained and converted into fields. The building of roads and water reservoirs has claimed another 1–2%. Since 1990 no large-scale development projects have been affecting pristine mires, although some drained mires are still being converted into fields. Conversion into fields as well as the building of mires all result in the transformation of the original habit into something altogether different.  


Altogether over 60% of the original mire area has been used for forestry, agriculture and peat extraction or has fallen under hydropower reservoirs and infrastructure. The disappearance of natural mires has been particularly pronounced in southern Finland, where currently nearly 80% of the original mire area has been drained to increase the growth of trees. Before modern forestry, the conversion of mires into arable land affected especially the most nutrient-rich habitats such as rich fens, which today amount to less than 2% of the total mire area. 
During past decade a major change has taken place in relation to the use of mires: the drainage of pristine mires was largely given up in 2001. In the absence of large-scale construction projects (e.g. hydropower reservoirs) the total area of natural mires can be expected to remain almost stable for the first time in decades, if not centuries. In forestry, emphasis has shifted onto ditch clearing and supplementary ditching. Although these practices do not threaten pristine mires to any large degree, they prevent the natural restoration of drained mires: without ditch clearing part of the drained mires would gradually regain their original water balance and vegetation. 
The impacts of peat production are concentrated within the delivery areas of the largest peat energy plants and can be locally significant. Although peat production is directed to already drained areas by the nation-wide land use plans laid out by Government as well as the NBSAP (Action, see p. xx) many new production areas have contained valuable, pristine parts until now.
Table 2. State indicators for mire habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	MI5 Connectedness of pristine mires
	S
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	Since the large-scale draining of mires was initiated in the 1950s the size class distribution of pristine mire patches has shifted heavily towards the smaller size classes. Many mires that were previously large and uniform have been fragmented into several small drained and pristine patches. An analysis has been made comparing only the present situation with that of time before draining operation. Since 1990 the further fragmentation of mires has probably been weak. 

	MI6 Dead wood on wooded mires
	S
	[image: image6.png]



	Dead wood volumes on wooded mires have increased by approximately 10% since the measurement of dead wood  was included in the NFI in the mid-1990s. The volumes are, however, still very small. No direct monitoring data exists on historical development. Indirect evidence suggests that dead wood volumes were many times higher especially in the spruce mires in the early 20th century.

	MI7 Mire birds
	S
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	The populations of mire birds have declined by almost 40% since sufficient data series begin in the late 1970s. The decline has continued also during the 2000s although there was at least a temporary turn of trend in 2007 and 2008.

	MI8 Mire butterflies
	S
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	The National Butterfly Recording Scheme was started in 1991. Since then the distribution area of Finnish mire butterflies appears to have shrunken especially in southern Finland where mire butterflies have been reported only from approximately half of the locations of the early 1990s. More surprisingly, there seems to be a declining trend also in the northern parts of the country, but this may be partially explained by changes in observation activity. The historical development of mire butterflies remains unknown.

	MI9 Mire vegetation
	S
	
	Indicator under development.


The four state indicators that have been developed so far all tell an alarming story of mire biodiversity. The only slightly more positive signal is given by the recent trend of dead wood on wooded mires, which shows weak signs of an emerging recovery. Yet the volumes of dead wood (especially on spruce mires) have only recently been at their all-time lowest level and remain very farm from the volumes required by many dead wood specialist species.

The analysis of the size class distribution of pristine mires before draining operations (early 1950s) and at present shows that the connectedness of pristine mires has decreased markedly. The fragmentation of mires has increased the proportion of edges while the area of open mires has decreased. Present trends remain unknown, but judging from data on draining (MI1, MI2), peat production (MI3) and other uses of mires (MI4) fragmentation has been much slower than before, but has nevertheless continued since 1990. 
The populations mire birds and distribution areas of mire butterflies have been steeply declining during the period for which comprehensive monitoring schemes have been running. Most mire birds are long-distance migrants and therefore the decline may be partly explained by changes in their wintering grounds. Yet an analysis of the combined data on species associated with open habitats yields almost equally steeply declining trends for both long and the group containing both residents and short distance migrants. Several mire birds are gradually disappearing from southern Finland, where mires have been most extensively drained. 

The occurrence of the eight mire specialist day-active butterflies found in Finland follows a declining trend especially in the southern third of the country. Although there are differences in the closer habitat preference of these species, many mire specialists have been observed to quite sensitive to the draining of mires.
Table 3. Impact indicators for mire habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	MI10 Red-listed mire species
	I
	
	Altogether 67 mire species were evaluated as endangered in latest red-list assessment from year 2000. This corresponds to four percent of all red-listed species, which, in turn, reflects exactly the share of mire species of all well-known species in Finland (4%). The percentage of red-listed species of all mire species has been forecasted to arise slightly by 2010 from approximately 9% to 10%.

	MI11 Directive mire species
	I
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	The conservation status of two thirds of Habitat Directive's mire species has been evaluated as unfavourable in the boreal region. The status of the two well-known species occurring in the alpine region is favourable. The historical population development of Birds Directive's species is somewhat unclear due to strong fluctuations and scanty monitoring data. Since 1990 the populations of two species have increased and those of two species decreased markedly.

	MI12 Red-listed mire habitats
	I
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	A little more than a half of all mire habitat types have been evaluated as threatened in Finland. The greatest percentage of red-listed habitat types was found in the groups of consisting of spruce mires, rich fens and spruce-birch fens.

	MI13 Directive mire habitats
	I
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	The conservation status of all Habitat Directive's mire habitat types is unfavourable in the boreal region. The situation is much better in the alpine region where only the status of palsa mires was evaluated as inadequate mainly because of adverse future prospects due to climate change. All other alpine mire habitats were evaluated as favourably conserved.


The list of endangered mire species is surprisingly short given the magnitude of change of mire habitats. More than half of the red-listed mire species are characteristic to rich fens. These habitats were already restricted in area before wider human influence and have been particularly widely changed as they have been drained and turned into arable field due to their high production potential. Only just over 10 species of fens and pine mires have been red-listed although most common bird and butterfly species assosiated with these area declining (MI7, MI8).

Most of Habitats Directive’s mire species are endangered in Finland. Therefore it comes as little surprise that the conservation status of (almost all of) these species has been evaluated as inadequate. The population development of the seven Birds Directive’s mire species has been somewhat better on average. Two of the species – Common Crane and Peregrine Falcon - have even increased markedly during past two to three decades. Three species have remained mostly stable (although strong periodic fluctuations make assessment difficult) while two previously common species are decreasing quite steeply. 
The share of red-listed mire habitats of all mire habitats is high, nearly 60%. The situation is particularly alarming in southern Finalnd where this figure rises up to 75%. Also many nutrient-poor mire types, for example dwarf shrub spruce mires and fens, have become threatened in southern Finland in addition to the nutrient-rich types that are also mostly threathened in the north. The conservation status of Habitat Directive’s habitat types reflects the results of the red-list assessment. The status of Directive mire habitats is considerably better in the alpine region, where draining and other uses of mires have been only marginal.

2. Current status of national biodiversity strategies and action plans 
2.2.2 Mires

Mires have been traditionally regarded mostly as waste land that could only be made use of by transforming them into some other type of habitat (forest or farmland) or extracting the substrate for fuel (peat production). A comprehensive examination of the ecosystem services provided by mires is yet to be carried out and the full value of mires to be taken into consideration in policies affecting mire habitats. The ending of the large-scale draining of pristine mires for forestry in the early 2000s has been so far the most important shift in mire-related policies. This decision was mainly based on the low economic utility of further drainage projects, but conservation aspects also played a role. The transformation of mire habitat is now of a much smaller volume and restricted mainly to peat production and the clearance of fields for agriculture. 

Table 22. Actions listed in the NBSAP for mires.
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Preparations for the drafting of a national mire and peatland strategy were initiated in early 2009. This strategy has been planned to provide a shared vision of the future use and conservation of Finland’s mires. The strategy has the potential to become an important policy document in terms of the conservation of mire biodiversity since there has not been a coherent and comprehensive guideline for the use of mires before. Among many other things, the strategy has been planned to include an evaluation of the status of protected mires (including an analysis of hydrology) and a preliminary assessment of the ecosystem services provided by mires.
Table 5. Response indicators for mire habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Impact & Trend
	Explanation

	MI14 Nature management of wooded mires
	R
	
	Indicator under development.

	MI15 Re-use of peat extraction areas
	R
	
	Indicator under development.

	MI16 Protected mires
	R
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	No exact trends can yet bepresented on the development of protected mire area. At present the share of protected mires of total mire area area varies from under x% in the xxx zone to xx% in the xxx zone.

	MI17 Mire restoration
	R
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	First mire restoration projects were carried out in the 1980s, but only since 1994 has the annual restroration area been measured in hundreds of hectares. In the 2000s restored areas fluctuated between 500 and 2000 hectares.


Altogether approximately xx% of the present total area of 8.9 million hectares of mires has been included in protected areas or reserved for protection on state-owned land. This area is quite unevenly divided between different mire massif zones (i.e. mire type regions defined on the basis of geology and vegetation). The network of protected mires is relatively extensive and representative in the northern part of the country. In southern xx zones the share of protected mires drops down to less than five percent. Greater deficiencies in the network of protected mires include nutrient-rich mires (especially rich fens) and spruce mires in southern Finland, successive mire series created by land uplift along the Bothnian Bay, small-scale mire and forest mosaics as well as sloping fens.
Another weakness of the network is that the wooded margins of mires have often not been included within the boundaries of protected areas, and have consequently been altered by forestry practices. Furthermore the high degree of habitat fragmentation especially in the southern parts of the country poses a problem for mire conservation (MI5).Some of the deficiencies in mire conservation have been addressed in the METSO programme (see p. xx). Some small scale mire types have been conserved private forest holdings either based on the Nature Conservation Act (Black Alder swamps) or the Forest Act (some rich spruce mire types and rich fens south of Lapland).
In protected areas slightly over 15 000 hectares of drained mires were restored by 2007. This represents half of the estimated need for restoration within protected areas. Most common restoration measures include the blocking orfilling-in of ditches and the removal of trees. The impacts of restoration have been studied quite closely [something here on the results…]
4) The hydrological states of protected mires will be evaluated, and the necessary plans then drawn up and implemented so as to adequately safeguard their natural state. Habitat restoration work will be continued in protected mires, with due consideration given to the need to carry out such measures over sufficiently wide areas. Sites for restoration will be delimited with due regard to their ecological coherence. At the same time monitoring sites must be set up to assess the long term impacts of restoration on loads in watercourses downstream and on greenhouse gas emissions. 


5) Forest planning, voluntary conservation means and the financing of sustainable forestry will be applied to help conserve mires and mire types whose preservation cannot be adequately guaranteed within the existing network of protected mires.


6) Drainage network maintenance schemes will be planned and implemented so as to ensure they do not further endanger biodiversity in the areas affected. Natural mires will no longer be drained for the purposes of farming or forestry. 


7) Primarily only peatlands that have already been drained and peaty fields will be allocated, according to national land use objectives, for future peat extraction activities
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