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As IUCN launches an important new temperate and boreal forest

programme, this arborvitæ special gives an outline of key conservation

issues in boreal forests.

The boreal forests of the far north make up about a third of the world's

total forest area, much of it still virtual wilderness, yet they receive 

only a fraction of the attention given to tropical and temperate forests.

Despite their vast size, boreal forests now face increasing exploitation

and disturbance, with threats to both the total area of forest and to

the quality of the forests that remain. 

The following paper introduces the ecology and status of boreal

forests, summarises some of the main threats, and proposes key

elements in a conservation strategy. The text reflects a collective

effort by many people within IUCN and WWF.

Boreal forests: policy 
challenges for the future
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consequent climate disruption including changes to
permafrost (Markham et al 1993). Large scale boreal forest
logging also impoverishes native hunting, fishing and
trapping grounds. Many indigenous peoples have legal
battles and sometimes blockades aimed against logging. The
Saami people of Norway, Finland and Sweden, have been in
conflict with timber companies over old-growth logging in
reindeer grazing areas, because felling leads to loss of lichen
species important for winter livestock feeding.

Other industrial and social impacts

As the boreal region is opened up to exploitation, other
factors alter the biome, including mineral mining, oil
drilling and tourism.

Exploitation of valuable oil reserves has already transformed
some boreal communities. In Alaska, oil drilling has had
negative impacts on boreal forest through pipeline
construction and occasional spills (Wilderness Society,
undated). Serious problems are reported from Siberia,
including major spills and cultural disruption of the Khanty,
Mansi and Komi peoples. According to government sources,
the massive oil fields of western Siberia suffered over 1,300
leaks to oil and gas pipelines in one year during the late
1980s, losing 80-100 million barrels of oil, the equivalent to
300-400 Exxon Valdez spills (Olsen 1993). Oil development
has been a major focus of World Bank lending to the
Russian Federation during the mid-1990s and the rich
reserves have attracted companies such as Shell and
Amoco. Environmental problems continue; for example in
1994 a major spill occurred in the Komi region, in an
operation which included Gulf Canada and British Gas
(Grigoriev 1995).

Mining is also increasing, partly because new technology
allows the use of lower grade ores. However, badly managed
mines cause deforestation (particularly with strip mines)
and pollution of hydrological systems from tailings and
chemicals used in extraction. Mining causes social tensions;
some inhabitants welcome the potential income while
others fear the environmental and social side-effects. Gold
mining has been significant in the region since the Yukon
“gold rush” of the nineteenth century and Stalin's use of
political prisoners to mine Siberian gold. It is increasing
rapidly in Russia, attracting transnational mining
companies, and is occurring in or near several protected
areas, including the Yugyd Va National Nature Park in the
Kozhim River where mining is reported to have virtually
eliminated Rhodiola rosea, a red-listed medicinal plant.
Mining controversies also occur in North America; for
example in Labrador, Canada, Innu and Inuit groups are
campaigning against a nickel mine (Taiga Rescue 
Network 1997). 

The ecology of boreal forests can also be affected by tourism
and hunting. “Wilderness tourism” is increasing in Alaska,
northern Canada and Lapland, where particular threats
include use of snowmobiles and other off-road vehicles, and
building tourist accommodation. Sport hunting is increasing
in some areas, particularly within Russia where foreign
hunters are prepared to pay large sums of money for trophy
hunting of species such as bear.

Impacts of climate change

A more general threat comes from predicted changes to
global climate (Watson et al 1996), which could result in an
overall shift in conditions suitable for many boreal tree
species, generally towards higher latitudes and/or higher
elevations. Predictions are that impacts will be particularly
severe in boreal forests. 

Climate change will alter regional climates, which will affect
the growth and regeneration capacity of forests. In several
instances, this will alter the function and composition of
forests significantly. As a consequence of changes in
temperature and water availability, a substantial fraction of
the existing forested area of the world will undergo major
changes in broad vegetation types – with the greatest
changes occurring in high latitudes, ie in boreal regions.
Climate change is expected to occur at a rapid rate relative
to the speeds at which forest species grow, reproduce and
reestablish themselves. Isotherms will effectively shift
polewards at a rate that could be significantly greater than
the speed at which trees are thought to be able to migrate,
leading to likely changes in the species composition of
boreal forests (Davis 1989). Isolated and relic populations
could become extinct. Boreal forests are also likely to
experience increased stress caused by more frequent
outbreaks and extended ranges of pests and pathogens, and
increased frequency and intensity of fires (Watson et al 1996).

These changes would almost certainly result in some loss 
of biodiversity (Korpilahti et al 1996). Forecasts vary greatly
but one model suggests that 40 per cent of the boreal forest
might disappear, to be replaced by temperate forest and
woodland (28 per cent) and steppe (12 per cent) (Solomon
1993).

Implications for biodiversity

Boreal countries have, on average, protected a smaller
proportion of their productive forest than many tropical
countries, and important gaps remain in area networks
(Hansen et al 1994). Scandinavia has less than 5 per cent of
its original boreal forest, Alaska retains about 15 per cent
and Scotland has 2-3 per cent of its boreal forest remaining,
all of it strongly modified by human interference (Dudley
1992). Most of the remaining old-growth boreal forest is
found in Canada and in Russia where 40-50 per cent of the
forest remains uncut, but where exploitation is increasing
rapidly in some areas.

Logging old-growth forests can have a dramatic impact on
biodiversity. Short term effects may be an increase in
numbers of species, as weed and alien species invade
disturbed ground as primary colonisers. However, those
species reliant on natural forest – including presence of dead
timber, uneven aged stands and living trees of great age – are
no longer able to survive. The species which disappear after
logging are often those which are rare, endemic or otherwise
threatened.

The results can be seen for example in Scandinavia, where
many species are under threat. In Sweden it is estimated that
1,700 of the endangered “red list” species are associated





N
ig

el
 D

ud
le

y

IUCN’s Temperate and Boreal Forest Programme: Over the past year and a
half, IUCN has been engaged in a process of discussion and consultation with
its members and with organisations working on temperate and boreal forests
worldwide. To redress the relative lack of attention paid to these forests by the
conservation community, it has recently established the Temperate, Boreal and
Southern Cold Temperate Forest Programme. The Programme has three principle
objectives:

• Policy analysis to develop cross-sectoral national and international policy
frameworks supportive of conservation and sustainable management of
temperate and boreal forests. Topics will include perverse economic
incentives, standards and guidelines, criteria and indicators, and
international trade and investment flows.

• Information compilation and dissemination on planning and management
systems, and concerning the status and trends in both forest resources and
forest policies. Various reports and studies will be supplemented by the
publication of a conservation atlas of temperate and boreal forests which
will be produced in both hardcover and electronic formats.

• Stakeholder involvement in decision-making on temperate and boreal
forest management and utilisation. The programme will convene
roundtable discussions of stakeholders and develop national and/or local
level projects, and produce case studies and reports synthesising successful
experiments in community involvement in forest management.

For further information please contact: Andrew Deutz, Programme
Coordinator, Temperate and boreal Forests, IUCN-Canada, 380 St Antoine
Quest, Bureau 3200, Montreal, Quebec, Canada H2Y 3X7
Tel: +1 514 287 9704  Fax: +1 514 287 9057  E-mail: adeutz@iucn.ca
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