Forest overview

(Draft 19.5.2009)

1. Overview of biodiversity status, trends and threats

1.2 Forests

Forests are the most common and species-rich habitat type in Finland and therefore central to the maintenance of biodiversity. Forests on mineral soil cover 36% of the total area and host 42% of all well-known species. Forests are the dominating element of the landscape in all parts of the country except for the very north where open alpine areas take up most of the area. 

Changes in forest biodiversity normally develop over long time spans. In commercially managed forests the rotation cycle from planting to regeneration felling averages 60–120 years depending on the forest type and geographical location. The period since the early 1990s during which purposeful biodiversity policies have been implemented in practical forest management has therefore been too short to demonstrate marked changes, for example, in stand structures, species compositions and the degree of fragmentation. 

A paradigm change in forestry took place in the 1950’s resulting in a more systematic even-aged management approach with intensified regeneration methods, soil preparations, thinning schemes etc. Before then forests were also widely utilised for wood production especially in southern Finland. In the 19th and early 20th centuries poorly managed selective fellings resulted in the partial deterioration of forest resources. In northern Finland forest management became more intensive and systematic only after World War II. 

Due to the delays in species responses to ecosystem changes there may be a considerable amount of unrealised extinction debt in Finland's forests. The last populations of several species still exist although the threshold of their population size and/or the volume of the resource on which depend on has been already passed. On the contrary, species responses to increasing volumes resources, such as the increasing amount dead wood in southern Finland (FO6) may also be slower than expected due to an inverse extinction dept: it will take a long time for many species to recover from a low-point in population size.

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

	Indicator
	DPSIR
	Impact &Trend
	Explanation

	F01 Wood removals: 
Total roundwood removals, log removals, use of wood chips for fuel, (as related information: annual increment of growing stock
	P
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	Total roundwood removals increased by 30% and log removals by 35% between 1990 and 2007. Increasing trends have been less clear in the 2000s than in 1990s; the temporary record-high peak in 2007 was followed by a return to previous volumes in 2008. The harvesting of logging residues for fuel has increased rapidly during the 2000s. Earlier figures on roundwood consumption suggest that removals were quite stable between 1960 and 1990, but increased considerably before then. Wood removals exert a great pressure on forest biodiversity both in terms of their volume and the area affected. However, the annual increment of the growing stock has for long been greater than removals. This surplus of wood could potentially benefit biodiversity. 

	F02 Fellings:
annual  and cumulative 
regeneration felling area, 
(intermediate fellings)
	P
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	The trend of the total area treated with regeneration fellings has been slightly increasing since 1970. The area of clear fellings has increased clearly (35%) while the area of seed sheltertree fellings has decreased (-25%). Since 1990 the increase of the clear felled area has been somewhat steeper than previously. Present clear felling practices were initiated in the 1950s. Clear felling areas were first very large on average, but have decreased substantially by the present decade. In the first half of the 20th century forests were predominantly treated with selective and slash-and-burn cutting methods. Since the 1950s modern regeneration felling practices have affected some 40-60% of commercial forests.

	FO3 Soil preparation:
Annual and cumulative soil preparation area, preparation methods
	P
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	Treating clear-felled areas with scarring, ploughing and other soil preparation methods first started in the 1950s and became a standard practice in the 1960s. Altogether soil preparation has been applied to 4.8 million hectares of forest land, which represents 30% of all commercial forests on mineral soil. Since 1990 the annual area of soil preparation has fluctuated with no trend. However, the use of lighter methods has become more common.

	FO4 Artificial regeneration: 
Annual artificial regeneration area, use of domestic seedlings by species
	P
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	Since 1990 the annual area of artificially regenerated forest has remained almost stable. Seeding has increased slightly over planting from 1990s to 2000s and remains now at 25% of all artificial regeneration. Artificial regeneration was introduced in the 1950s and became a widespread method in the 1960s. Almost solely indigenous tree species are used in planting. Since 1990 the planting of Scots Pine and Birches has decreased steeply and that of Norway Spruce increased almost equally much.

	FO5 Forest roads:
Length of new forest roads per year, total length of the forest road network 
	P
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	The building of new forest roads peaked in 1993 but has then decreased by 80% by 2007. The decrease is mainly due to the fact that the optimal economically determined density of  forest roads has been already reached in most places. The largest part of Finland's forest road network, now totalling at 130 000 km, was built in the 1970s and 80s. The fragmenting effect of forest roads impacts the whole country. 


For the past five to six decades relatively strong measures have been employed in order to increase timber production, which has remained by far the most economically profitable use of forest land. The total volume of commercial and private-use forestry, measured by total roundwood removals, increased by approximately one third from 1990 to 2007. Consequently, certain forest management practices create the biggest threat to forest biodiversity in Finland.
The growth in total roundwood removals has been achieved sustainably in terms of wood supply since the annual increment of growing stock has been clearly greater than removals for the past three decades. However, most the growth in annual increment has been due to intensive forestry measures including the draining of wooded mires. The main aim of the chain of forestry operations that begins with soil preparation and artificial regeneration and continues via thinnings to clear fellings is to shorten the rotation cycle and to increase the share of young, structurally uniform and fast-growing forest stands. Such stands contribute considerably to the annual increment of the growing stock of Finnish forests.  

Since the present methods were initiated in the 1950s nearly half of the total area of commercial forests has been subject to either clear cutting or seed tree and shelterwood fellings (FO2). During the same period the soils of three quarters of this area have been ploughed or otherwise prepared (FO3). Clear fellings create open areas that increase forest fragmentation. Followed by soil preparation and artificial regeneration (FO4) they introduce structural features that cannot be found in natural forests. Soil preparation also reduces the amount of remaining dead wood in treated areas and causes considerable changes in ground vegetation.

The past 15 years have seen some shifts towards less disruptive practices such as lighter soil preparation methods (FO4). Forest management recommendations and the PEFC forest certification system, which is widely used in Finland, require and the leaving of some retention trees on felled areas (FO17). However, clear fellings followed by mechanic soil preparation and artificial regeneration by means of planting cultivated seedlings (FO5) remains by far the most common practice. 
Despite the intensive measures applied in the majority of forest, Finnish commercial forests cannot be compared with plantations in an international context. Nearly all the seedlings used in artificial regeneration are of indigenous tree species and, although forestry operations delimit heterogeneity, some natural species diversity always remains in commercial forests due to the high natural regeneration potential of especially deciduous tree species (FO10). This is aided by the relatively small average size of regeneration felling sites (approximately 1.5 ha). Furthermore, the average size of regeneration areas has decreased markedly since the 1970s.
Table 2. State (S) indicators for forest habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	FO6 Dead wood:
Volume of dead wood in forests on mineral soil
	S
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	The volume of dead wood in Finnish forests declined dramatically during the 20th century although no explicit monitoring data on the historical development exists. Dead wood was first measured in the ninth National Forest Invent (NFI) in 1996-2004. Between NFI9 and NFI10 (2004-2007) there has been a slight increase in the volume of dead wood in southern Finland.  

	FO7 Forest fragmentation
	S
	
	Indicator to be developed in 2010.

	FO9 Forest age structure:
The proportion of different age classes (with emphasis on old age classes) 
	S
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	In southern Finland forests were dominated by young age classes (20-60 years) in the early 20th century as a result of widespread slash-and-burn cultivation. In northern Finland forests were in a relatively natural state with the oldest age class (140+) being the most common. By the 21s century forests in the south have become older on average, yet the increase of stands belonging to old age classes (100+) have not increased since the 1980s. In northern Finland the share the oldest age class (140+) has fallen by nearly two thirds from 45% to 17%. The decrease in the share old age classes has slowed down but continued since 1990.

	FO10 Tree species composition: Forest area by dominating tree species, volume and share of deciduous trees (especially Common Aspen)
	S
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	The preference of Scots Pine over other species in 1960s to early 1990s in artificial regeneration and the draining of mires have increased the share of pine-dominated forests by more than 15% during the past 50 years. At the same time, the share of spruce-dominated forests has fallen by approximately 10%. These changes took place mainly between 1950 and 1990 and since 1990 trends have been mostly stable. The volume of Common Aspen has increased markedly in southern Finland since 1990. This increase tracks the growth of the total volume of trees and therefore the share of Common Aspen of the total growing stock has increased only by 0.4%

	FO11 Forest birds: 
Average population index of forest generalists and coniferous forest species

	S
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	The monitoring period for forest generalist species and species associated with coniferous trees begins from 1979. During this time, these groups have increased by 10 and 20%, respectively. There have been temporary declines in both groups, but on a longer time-scale the trends have been increasing both before and after 1990.

	FO12 Wildlife richness:
Index reflecting the size and distribution of game animal populations by wildlife groups
	S
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	The monitoring period for wildlife begins in 1988. During this time wildlife populations have remained stable on the average. Large predators and ungulates have increased whereas grouse species and mountain hare have decreased.

	FO13 Forest vegetation
	S
	
	Indicator to be developed in 2010.


The low volume of dead wood (FO6) is one of the main forest biodiversity issues in Finland at present. Altogether 4 000–5 000 species are dependent on dead wood habitats, which accounts for approximately 10% all well-known species in Finland. During the past decade, in which dead wood has been explicitly measured in the National Forest Inventory, there has been a slight increase in the volume of dead wood especially in the southern part of the country. This may reflect new recommendations and practices in commercial forestry (FO17). 
The present dead wood volumes – 3 m3/ha in southern and 7–8 m3/ha in northern Finland – remain far from the level required by most endangered species. In the natural forest of southern Fennoscandia, the typical volumes of dead wood range between 60 and 90 m3/ha. The accumulation of dead wood as a result of the new forest management practices will be a slow process. Trees are left in valuable habitats, along water courses (buffer zones) and as retention trees in the regeneration areas. These trees turn into dead wood slowly over time
Other major structural changes in forests include the shifts in age structure (FO9) and tree species composition (FO10). These have been monitored since the 1920s. In general, forests have become older in southern and younger in northern Finland. Since Scots Pine was preferred in forest regeneration during the 1960s to early 1990s, its dominance has increased over other species, especially over Norway Spruce. One of the main goals of forestry since the 1950s has been to create a more even age-class distribution in order for the forests to produce timber at a steady pace. This contrasts strongly with the age class distribution of natural forests in which the oldest age classes dominate.

Common forest generalist birds and birds associated with coniferous forests (FO11) have fared relatively well despite the considerable changes in forests during the 30 year monitoring period. Some species have been able to adapt to the changes in forest structure while some others have even clearly benefited from them. Species included in these indicators thrive in young or middle aged forest while none specifically require old-growth conditions. Curiously enough, even some of the species previously though to be old-growth specialists seem to have increased during the past decades. This underlines the adaptive capacity of birds as a species group.

There have been considerable changes in the structure wildlife populations since late 1980s, but the overall trend of all wildlife species has been almost stable. In general, large predators have been recovering from the previous decline caused by an excessive hunting pressure. Ungulates (moose and deer) generally benefit from fragmentation and find good feeding grounds from seedling stands and young forests. Grouse species have largely declined, which is thought to be partly linked to the draining of mires (MI1) and changes in forest structure.

Table 3. Impact (I) indicators for forest habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	FO13 Red-listed forest species: 
Number and share of red-listed forest species of all red-listed species, expected development by 2010
	I
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	In the latest red-list assessment published in 2000 forest were found to host the greatest number of endangered species of all main habitats. A total of 37% of all red-listed species are forest species. The share of red-listed species of all forest species is expected to grow in all species groups except mammals by 2010.

	FO14 Directive forest species:
Conservation status of Habitats Directive's species, population development of Birds Directive species
	I
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	The conservation status of the two thirds of the 32 forest species listed in the EU Habitats Directive has been evaluated as unfavourable-inadequate. The status of five species was evaluated as favourable and two unfavourable-bad.

	FO16 Directive forest habitats:
Conservation status of Habitats Directive's habitat types
	I
	[image: image13.png]



	Six habitat types of the Habitats Directive have been defined in Finland as forests although some mire, shore and alpine habitats may also be characterised by a continuous tree cover. In the boreal region, the conservation status of all of these forest habitat types has been evaluated as unfavourable while the two habitat types occurring in the alpine zone were evaluated as favourably conserved. 


The decline of dead wood and other features of natural forests is one of the main reasons for some 560 forest species having become endangered in Finland (FO13). Another historically important reason has been the clearance of herb-rich forests for agriculture in earlier centuries. Herb-rich forests remain a hotspot for forest biodiversity with almost one third of all well-known forest species and approximately only one percent of the total area of forests on mineral soils. The number of red-listed forest species has increased since 1990 and is expected to increase further by 2010 although changes in red-list criteria and increasing knowledge of species' ecology and population development complicate comparisons.

The conservation status of all nearly all the forest dwelling vascular plant, moss and beetle species listed in the EU Habitat Directive was evaluated as unfavourable-inadequate in 2007 (FO14). Most of the beetle species depend on dead wood habitats whereas the majority of the vascular plants and two mosses are associated with herb-rich, calcareous biotopes. The six Directive mammal species have fared relatively better with the Mountain Hare and Forest Reindeer being evaluated as favourably conserved in the boreal zone and Wolverine in the alpine zone.

The conservation status of the Habitat Directive forest habitat types (FO16)  reflects the results of the red-list assessment. The status of coniferous forests on glaciofluvial eskers appears to be the most worrying. The absence of forest fires (FO18) has resulted in the closing of the canopy cover, which has changed the environmental conditions of the esker communities that require excessive exposure to sunlight. The conservation status of forest habitat types occurring in the alpine region is considerably better than in the boreal region.

2. Current status of national biodiversity strategies and action plans

2.2.1 Forests

Forest biodiversity is mainly impacted by the volume and dominating practices of commercial forestry as well as the conservation and restoration efforts carried out by the state and, to some degree, forest companies and private forest owners. Private citizens own 60% of Finland's forests, the state 26%, forest companies 6% and other owners (municipalities, parishes etc.) 9%. The main policy instrument directing the utilisation of forest resources is the National Forest Programme. It was last revised in 2008. 

Table 4. Actions listed in the NBSAP for forests and game animals.
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 SHAPE  \* MERGEFORMAT 
The new METSO Forest Biodiversity Programme for Southern Finland for 2008–2016 was approved by the government in March 2008. It builds upon the experiences gathered from the first period 2003–2007 and, as concerns privately owned forests, continues to rely on voluntary protection measures. Altogether 182 million euros has been allocated to its implementation. Most of these funds will be directed to conservation on private land, but also area acquisitions by the state as well as research, habitat restoration, guidance and communication will be funded. 

The results of the research projects related to the first METSO period were published in 2006. According to these, voluntary conservation has gained widespread acceptance among forest owners. Voluntary approach has also increased the collaboration between forestry and environmental organizations. The forest sites protected through METSO's voluntary measures generally have high ecological values. The main challenge related to fixed-term voluntary protection lies in the contradiction between conservation aims and the relatively short duration of the contracts. According to the evaluation of the programme, short temporary agreements are more suitable for conserving sites that require active management and whose natural values may change over time; whereas long-term or permanent agreements can be applied where biodiversity values are permanent or only evolve slowly. METSO programme includes both fixed-term and permanent measures for conservation.
New forestry guidelines have been drafted for both private and state owned forests. In state-owned lands natural resource planning and ecological landscape planning have been applied for the whole area. These have advanced the identification and safeguarding of valuable biotopes and introduced new practices such as maintenance of connectivity in commercial forests. New ambitious goals for the amount of dead wood in both commercial and protected state-owned forests have been set.
In lands owned by private citizens and forest companies the survey of key forests biotopes has increased environmental awareness and furthered the conservation of some small-scale habitats. Key biotopes found in the survey cover approximately 0.5% of all privately owned forestry land. According to monitoring results, their main characteristics have been well preserved in regeneration fellings (FO17).  

The Act on the Financing of Sustainable Forestry was revised in 2008 so as to take into consideration the METSO programme. The Act also allocates funds to biodiversity oriented management in private forests. This sum was raised to 8 million euros in 2009.

A new research programme on bioenergy harvesting from forests was initiated in 2007 by the Finnish Forest Research Institute (Metla). It includes analyses on the impacts of increasing logging residues harvesting on biodiversity. 
Table 5. Response (R) indicators for forest habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Impact & Trend
	Explanation

	FO17 Nature management in commercial forests: 
Volume of retention trees, preservation of forest key habitats
	R
	[image: image15.png]



	Identification and safeguarding key biotopes has been required by the Forest Act since 1996. Between 1996 and 2006 the share of unchanged key biotopes in the logging of private forest increased from 50% to 95%. Retention trees have been systematically left in regeneration areas since mid 1990s. The number of retention trees left in regeneration areas has increased during the past decade, yet their total volume has remained constant and is still fairly small. Trees are also left in key habitats and along water courses as buffer zones.

	FO18 Prescribed burning: 
Annual and cumulative area of prescribed burning, (as related information: annual area of forest fires)

	R
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	Prescribed burning was a relatively widely used treatment method of regeneration areas until the early 1960s. At its peak, altogether 30 000 hectares of forest floors were burned annually. Since 1990 the annual area of prescribed burning has been small (1 000-2 000 ha) and has declined further. Natural or accidental forest fires have also been rare in recent years. Although these do not represent a response  per se, allowing some forest fires would

	F019 Protected forests:
Share of protected forests of all forests according to vegetation zones
	R
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	. At present, xx% of forests are strictly protected. Regional differences… Based on the data on area acquisition etc. the total area of protected forests can be estimated to have increased by xx% between 1990 and 2008. Due to deficiencies in data management the exact trend of protected forest areas remains unknown [This indicator will be checked by early June 2009]

	FO20 Restoration and management in protected forests:
Annual restoration and nature management area


	R
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	Restoration in protected first started in the late 1980s. Annual restoration areas remained very small until the turn of the millennium. Years 2004-2007 marked a peak in restoration efforts with more than 2 000 hectares restored annually. In 2008 approximately 1 200 hectares were restored. Altogether some 13 500 hectares have been restored since 1990. Nature management is restricted mainly to small herb-rich sites. Areas have been increasing in the 2000s.


Renewed recommendations for forests management practices emphasize nature management in commercial forests and include measures such as safeguarding key biotopes and other biologically valuable biotopes and leaving retention trees in regeneration areas (FO17). The Finnish Forest Certification System (FFCS) was first introduced in 1997. Today its successor, which is based on the international PEFC certification, covers more than 95% of privately owned forests. Of the measures listed in the criteria, the leaving of retention trees has so far been the most important new biodiversity conservation measure in private forest. According to monitoring results, more trees are actually left in regeneration areas (10–11 per ha) than what is defined as the minimum requirement (5 per ha). 
So far the PEFC certification standards have not been very demanding with respect to biodiversity conservation in general. Some 10 000 hectares of forests have also been certified according to another international certification system, the FCS certification. Although the FCS standards may be considered somewhat more effective, their application has been hindered by the lack of national certification criteria.
Several species depend on the impact of fire and many more benefit from the structural changes that it creates. Natural forest fires have been almost absent from Finnish forest for the past decades due effective fire control measures (FO18). The environmental conditions of fire dependent species can be ameliorated by prescribed burning, which was a relatively popular treatment method of regeneration areas in  the 1950s and 1960s as well as mid 1980s. For the past years the application of prescribed burning has been quite rare. 

The area of protected forests has increased especially in the north (FO19). The deficiencies in the network of protected forest in the southern part of the country have been acknowledged, but new protected areas are difficult to establish due to fragmented private landownership, high value of land and prioritisation of timber production over other uses of forest land. Increasing the area of protected areas is one of the central goals of the METSO programme (see above). During 1996–2008 the state has sought to finalise the implementation of the various nature conservation programmes that were initiated in the 1980s and 1990s. Especially area acquisitions related to the old-growth and herb-rich forests conservation programmes have increased the total area of these special habitat types under protection. 

Restoration in protected areas may enhance the conditions of endangered species considerably (FO20). Forest restoration consist mainly of three measures: burning, creating small openings and creating dead wood. Annual restoration areas have been planned to remain at the present level of 1 000–2 000 hectares.

Most of Finland's game animals are primarily forest species although they commonly utilise a wide range of other habitats as well. Three of the four actions of the NSBAP related to game animals aim at retaining the original range and viable populations of wildlife species (Actions 22–24, Table 4). Along with the renewed recommendations for management (see above), several measures within agriculture aim at strengthening the populations of game animals. One of the most important recent measures has been the establishment of multipurpose wetlands that has been included in the special contracts of the agri-environmental scheme and, more recently, further promoted by a new non-production related subsidy (see FA16 and chapter 2.2.5).
Species-specific management plans have been drafted between 2005 and 2008 for Grey Wolf, Brown Bear, Eurasian Lynx, Ringed and Grey Seal, Forest Reindeer and Grey Partridge. Furthermore, plans are in preparation for Wolverine, forest grouse species and Moose. Of these species, the populations of large carnivores and ungulates are generally increasing while the development of grouse species has been less favourable (FO12). The monitoring and population estimation of game species is being further developed. Hunting permits are granted based on these estimates. Despite the increasing funding allocated to the prevention of collisions between vehicles and ungulates and the many new solutions that have been put into practice (including game fences and overpasses) accidents involving ungulates have so far not decreased. Some of this is explained by the increasing numbers of ungulates.  
1) Decisions will be made on the basis of the results of the METSO Forest Biodiversity Programme for Southern Finland to define further measures to improve the conservation of forests in Southern Finland.


2) Forest owners will be encouraged to promote the preservation and purposeful enhancement of ecologically valuable habitats and natural structural features of forests. Advice will be provided to encourage the consideration of biodiversity in timber harvesting and forestry. In commercially managed State-owned forests, the preservation of biodiversity will be given particular emphasis. The ecological characteristics of exceptionally valuable habitats referred to in Section 10 of the Forest Act and identified through the METE surveys will be preserved. Funds will be duly allocated under the Act on the Financing of Sustainable Forestry to promote the conservation and management of forest biodiversity.


3) The biodiversity impacts of increases in the harvesting of energy wood and of the methods applied will be evaluated. On the basis of these evaluations, the related legislation, guidelines and advice will be adjusted as necessary.





+ Four actions on game animals and stocks: safeguarding their habitats, natural behaviour patterns and annual life cycles (22), drawing and implementing management plans for species that are significant in conservational or socioeconomic terms (23), intensifying game monitoring and limiting the release and impacts of non-native game species on native stocks (24) and preventing damage caused by game species in the contexts of forestry, farming and road safety (25).








�Tämä Jari Niemelän ehdottama lisäys vaatinee tarkempaa harkintaa ja muotoilua.
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