Alpine habitats overview
(Draft 13.5.2009)

1. Overview of biodiversity status, trends and threats

1.7 Alpine habitats

Finland has approximately 1.5 million hectares of alpine habitats (4% of the total area of the country), of which one half are open fell habitats and the other half semi-open mountain birch forests. Mountain birch forests have been included in this main habitat type as a speciality of the Fennoscandian landscape. They form a transition zone between true forest and fell habitats. Alpine habitats cover the very northernmost parts of Finland as well as the more southern separate fells rising above the tree line, which in Finland is at approximately 400 to 500 metres. In general, the Finnish fells are relatively low and gently sloping, and consist of nutrient-poor acid soils. The fells of the very north-western corner of the country are an exception, with a starker relief and calcareous soils. Alpine habitats harbour 3% of all well-known species

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

	Indicator
	DPSIR
	Impact &Trend
	Explanation

	AL1 Reindeer herds
	P
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	The total size of reindeer herds in the 12 northernmost herding co-operatives decreased from the record high numbers during the turn of 1980s and 90s by approximately 10% by 1993 and have remained more or less at this level since. Between 1950 and 1990 the herds increased threefold. Reindeer browsing and trampling have a strong impact on the vegetation of especially open and semi-open areas that affects nearly all alpine areas, protected as well as non-protected. 

	AL2 Tourism in Lapland
	P
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	The number of registered overnights increased by approximately 20% in the three northernmost communities and by 40% in the whole of Lapland between 1995 and 2007. Visits to the two northernmost national parks increased by more than 20% between 1998 and 2007 and the very short time series from the two other alpine national parks suggest even faster growth. The impact of tourism depends on the type of tourism and may vary from positive indirect impacts to strong deleterious direct impacts on vegetation and some animal species.

	AL3 Off-road traffic
	P
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	Off-road traffic has increased dramatically during the last twenty years. Since 1995 the number of snow mobiles has increased by more than 50% in whole country and by 20% in northern Lapland. Almost one quarter of Finland's 100 000 snow mobiles are registered to Lapland. No extensive record exists of the number all terrain vehicles that have become very popular during the past decade. Only ATVs used on public roads must be reported into the vehicle register. In 2007 there were more than 13 700 registered ATVs in Finland, and approximately 500 of them in Lapland. The sales of ATVs have increased steeply during the early 21st century, some 8600 vehicles were sold in 2007 alone. The total number of ATVs sold over the past ten years amounts to more than 35 000.


Large areas of fell habitats remain in an undevel​oped and relatively pristine condition. Apart from the emerging effects of climate change, the only truly widespread human-induced change has been the vegetation changes caused by reindeer herding. Reindeer husbandry has been the principal means of livelihood of the indigenous Sámi people for centu​ries. The impact of grazing reindeer became much stronger, however, only during the 1970s and 1980s when reindeer herds more than doubled from their post-war levels. Since 1990 the maxi​mum permitted reindeer numbers were decreased three times, in 1997, 1998 and 2000. Despite these measures, grazing pressure continues to cause changes in plant species composition, results in local erosion and partly prevents the rejuvenation of mountain birch stands previously killed by Autumnal moth (Epirrita autumnata) outbreaks.

Other pressures with potentially strong, but mainly local impacts on the alpine biodiversity, are tourism and off-road traffic, of which the latter is often related to the former. The impacts of tourism on alpine biodiversity are difficult to evaluate as a whole. The trampling and the resulting erosion of vegetation cover, the disturbance of some sensitive animal species as well as the building of infrastructure are among the harmful impacts of tourism in alpine areas. The beneficial impacts are mainly indirect as nature tourism creates a demand for more conservation efforts and increases environmental awareness. 

The increasing volume of tourism is closely linked with the increasing numbers of snowmobiles, all-terrain vehicles (ATVs) and heli​copter flights in alpine areas although a large share of off-road traffic is also related to reindeer herding and the extraction of natural resources. In addition to the high number of snowmobiles registered to Lapland, the number of snow mobiles is temporarily multiplied in Lapland every winter during the peak tourist season. The rapidly growing volume ATV (all terrain vehicle) traffic may cause even a more serious threat to sensitive alpine plant communities than that caused by snow mobiles. These vehicles are mainly used outside of the season with snow and frozen ground and therefore leave more lasting marks on the ground layer. Motorised traffic poses also a threat to the more sensitive alpine species due to disturbence.
Table 2. State indicators for alpine habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	AL4 Lichen pastures
	S
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	The long-term monitoring of the state of lichen grounds belonging to the 12 northernmost reindeer herding co-cooperatives was initiated in 1995. The state of lichen grounds was quite weak already in the mid 1990s and has continued deteriorate since. In the latest inventory, half of the co-operatives' lichen grounds were assigned to the lowest quality class of the heavily depleted. Although no comprehensive monitoring data exists, it is safe say based on the development of reindeer numbers and older observations that the state of lichen pastures was considerably better in the early 20th century [onko varmasti näin?]  

	AL5 Alpine birds
	S
	
	Indicator under development.

	AL6 Alpine butterflies
	S
	
	Indicator under development.

	AL7 Palsa mires
	S
	
	Indicator under development.


At present, lichen grounds, which are the main basis of the reindeer winter diet, are heavily depleted. At best one third of the biomass of lichen remains, at worst only 3%. During the monitoring period 1995–2008 the average biomasses of Reindeer lichens decreased in all of the 12 northernmost herding cooperatives' areas with the exception of one cooperative were lichen pastures were already heavily depleted in the mid 1990s and have remained stable. The state of lichen grounds is most vividly reflected in the ecological state of the two most lichen-rich mountain birch forest types as well as wind-exposed mountain heaths. The impact of reindeer grazing has been evaluated to significantly weaken the quality of these habitats (AL10).
Indicators on alpine birds, butterflies and palsa mires are all awaiting further development and the accumulation of more monitoring data. The incomprehensive data that are available so far on these three state indicators convey potentially alarming messages. Particularly, the populations of alpine birds appear to be decreasing as are the extent and quality palsa mires. According to one case-study, the number of melting frozen cores of palsa hummocks was greater during xx than that of new ones forming. As a result of a warming climate, palsa mires are now at risk of disappearing from Finland entirely. Palsa mires are important habitats especially for wading birds. 
Table 3. Impact indicators for alpine habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Trend
	Explanation

	AL8 Red-listed alpine species 
	I
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	Alpine habitats are a primary habitat for 63 red-listed species, which corresponds to four percent of all red listed-species in Finland. The number of threatened alpine species did not change significantly between the assessments completed in 1990 and 2000, but numbers are expected increase slightly by 2010. 

	AL9 Directive alpine species
	I
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	The conservation status of 65% of the Habitat Directive's alpine species has been evaluated as favourable. The status of three species is unfavourable and the future prospects of one of these (Arctic Fox) appear particularly worrisome. Two thirds of the Birds Directive's alpine species declined in the 20th century prior to 1990, but since 1990 trends remain mostly unclear or stable.

	AL10 Red-listed alpine habitats
	I
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	Of all alpine habitat types, 15% were evaluated as threatened. These cover approximately10% of the total alpine habitat area of 1.3 million hectares. Snow beds are the most threatened habitat types. Their amount has decreased and the development is estimated to continue due to global change

	AL11 Directive alpine habitats
	I
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	Conservation status of the five alpine habitat types that occur both in the alpine and boreal region and two that occur only in the alpine region is mostly favourable. However, the status of two types, treeless alpine heaths and Nordic mountain birch forests, has been evaluated as unfavourable-inadequate in both alpine and boreal regions. The total area of these two habitat types covers the majority of the whole alpine area in Finland.


Many red-listed alpine species are restricted only to a few locations, which are often located in very north-western part belonging to the Scandinavian Mountain range or some separate ravines and gorges, for example. For this reason, these species are particularly sensitive to environmental changes even on a very local scale. However, some species with a larger range are also threatened, such as four out of the five red-listed alpine bird species.
The conservation status of most of the Habitats Directive's alpine species has been evaluated as favourable. These species, including two mammals, three butterflies, and four vascular plants are generally well protected within existing protected areas. While the distribution area of the two mammals is large, the rest of the species, just as the red-listed alpine species, are very local and mainly restricted to the very north-western fells. The most threatened Habitats Directive species, Arctic Fox, is nearing extinction from Finland. Based on actual sightings of the species, the Arctic Fox population has been estimated to consist of only five individuals.

Approximately 85% of all alpine habitats types are not acutely threatened (classes least concern and near-threatened). Those habitat types that are threatened are so mainly due to the impacts of reindeer grazing and climate change. The seven threatened alpine habitats consist of five dry heath types (open or covered by mountain birch forests) and two snow-dominated habitats. The two alpine Habitats Directive's habitats, which conservation status has been evaluated as inadequate, are also dry heaths that have been affected by reindeer grazing. Since the late 1970s, large reindeer herds have had a strong eroding effect on alpine nature (AL1, AL4).

2. Current status of national biodiversity strategies and action plans

2.2.6 Alpine habitats

Since the majority of Finland's alpine areas are protected in some way, the policies that affect alpine areas mainly deal with the use and management of protected areas. Another group of policies affecting alpine areas are those steering reindeer husbandry and defining the rights and the degree of self-governance of the indigenous Sámi people. Policies aimed at combatting climate change are also highly relevant in terms of alpine biodiversity since the warming of the climate is expected to have a strong impact on the mountains of Fennoscandia where the northward movement of species and habitat types is limited by sea.
Table 4. Actions listed in the NBSAP for alpine habitats
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Table 5. Response indicators for alpine habitats (www.biodiversity.fi)

	Indicator
	DPSIR
	Impact & Trend
	Explanation

	AL12 Integrity of wilderness areas 
	R
	
	Indicator to be developed in 2010.

	AL13 Management of wilderness areas
	R
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	Between 1992 and 2008 comprehensive management plans have been in preparation for 9 out of the 12 wilderness areas situated in northern Lapland. Five of these have been completed and affirmed so far. These cover 50% of the total area of 1.3 million hectares of established wilderness areas. 

	AL14 Protected alpine habitats
	R
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	The network of conventional protected areas combined with the less strictly protected wilderness areas covers Finland's alpine areas extensively. Nearly 90% of all open and semi-open fell areas are covered by these. The four major alpine national parks were established early on in the 1930s, 50s and 80s. All wilderness areas were established in 1991.


The area-specific management plans for protected and wil​derness areas compiled by Metsähallitus have become the main policy tools for steering land use practices, nature tourism and economic activities in wilderness areas (Action 30, Table 4). Thus far management plans have  been in preparation for all the largest areas (covering more than 90% of the total area) and the plans for five areas have been published and confirmed by the Ministry of the Environment (AL13). 

The established wilderness areas have mostly retained their integrity, and local communities have been better integrated into the planning of their management. Within the areas, off-road traffic is mainly restricted to the official snow mobile routes, which total length is xxxx km at the moment. According to the memorandum of the Committee on Wilderness Areas, some forestry practices may be allowed in five of the areas, yet no (?) commercial fellings have so far been executed. The delineation of some wilderness areas will be re-examined in conjunction with the overall analysis of the legislation concerning nature conservation.

Lichen grounds are monitored (AL4) and less disruptive reindeer herding practices studied by the Finnish Game and Fisheries Research Institute together with the University of Oulu (Table 4, Action 31). During 2004–2006 inventory methods have been further developed taking better into consideration, for example, the rotation practices applied by herding cooperatives. An evaluation of the extent and spreading of infrastructure has been included in the monitoring programme and the role of forest structure as related to the abundance of epiphytic Horsehair Lichens (important food source for reindeer) has been studied.
The structural development of reindeer herding has been steered by, for example, adopting a new animal-specific subsidy in 2008 (Table 4, Action 32). Subsidies are paid to families with more than 80 reindeer at the end of season. Approximately 160 000 animals are thus included within the subsidy, which corresponds to nearly 80% of the total number of reindeer in Finland. 
According to the Finnish Sámi Parliament, the research and monitoring concerning reindeer herding and lichen grounds has so far not taken into consideration the nomadic Sámi herding practices in the fell region. Most of the reindeer herders also in northern Lapland are non-Sámi [onko totta?] and thus the special characteristic of Sámi herding practices are often lost in wide-scaled studies. The future of Sámi reindeer herding as the basis of Sámi culture is uncertain.
Conventional protected areas cover above 20% of all alpine area. However, although less strictly protected, the 12 wilderness areas also protect alpine biodiversity quite extensively since almost no extractive forms of natural resource utilisation are allowed.  The degree of protection is xx% in Fell Lapland and xx% in the rest of the northboreal zone…
30) Land use practices, nature tourism and economic activities based on the use of biodiversity will be steered in the wilderness areas and protected areas of northernmost Finland so as to promote the preservation of biodiversity and the harmonisation of various land use interests.


31) Reindeer herding and lichen pasture rotation practices will be further developed in co-operation with the reindeer herding districts to safeguard the carrying capacity of lichen pastures. Monitoring of the state of lichen pastures will continue, and pasture inventory methods will be improved. 


32) Reindeer husbandry will be linked to economically viable farming so as to ensure the sustainable use of reindeer pastures by promoting structural developments in reindeer husbandry. In the Sámi Homeland, steps will be taken to safeguard the traditional free ranging grazing of rotation pastures, which forms the basis of local Sámi culture.
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