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Periodic warming and cooling of the earth’s climate is not a new phenomenon, yet a growing body of
scientific evidence is suggesting that recent temperature increases are caused by human activity. In
the last 40 years, global temperatures have increased by an average 0.2 – 0.3°C . Current global
temperatures are increasing at a rate ten times faster than the warming which occurred at the end of
the last ice-age. The rate at which the planet warms is expected to accelerate, with temperature
change predicted to be most severe in northern latitudes. The Hadley Climate Change centre pre-
dicts a 5 – 6°C  temperature increase for central Sweden over the next 100 years.1

A temperature increase of 2°C over the next century would force trees to migrate around 1.5 –
5.5km a year further north or higher in altitude. Forests are generally only able to adapt to such
changes at a much slower rate of between 0.02 and 2km a year. The predicted continuing rise in
global temperatures will have a severe impact on the global climate and a devastating effect on the
boreal forest eco-system.3

Taiga in Exile:
Climate Change and the Boreal

Fig 1. Forest fire in Alaska.
The area burned in western Canada
has doubled in the last 40 years.  It
has been predicted that Climate-
induced increase in fire will create
a 200% increase per decade in the
amount of boreal forest burnt in
North America.2

Photograph by La’ona DeWilde.

A Warming World

Carbon dioxide (CO
2
) and methane naturally occur in the atmosphere. Such gases help trap the

sun’s energy and warm the earth in the same way as the glass of a greenhouse. The ‘greenhouse
effect’ has enabled life to develop on earth, which would otherwise be a chilly 33°C cooler. Until
relatively recently a natural balance has kept concentrations of these gases at relatively constant
levels.4

What is the ‘greenhouse effect’?

But since the beginning of the industrial revolution,
atmospheric concentrations of CO

2
 have increased

by 30%. Concentrations of greenhouse gases are now
higher than they have been for 420,000 years. This
change in atmospheric composition has enhanced the
natural greenhouse effect and resulted in warming of
the global climate.5 (See Fig. 1)
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Fossil Fuels – The burning of fossil fuels releases carbon into the atmosphere and is the biggest
contributor to global warming. CO2 accounts for 65% of the greenhouse effect and CO2

levels are expected to double over the next 50 – 100 years.6 However, transfering carbon
from the ‘active’ carbon pool (carbon in the atmosphere, oceans and vegetation) into fossil
fuel form takes millenia. Carbon releases from fossil fuel are effectively a ‘one-way-road’.

Deforestation – Trees store carbon in their wood and root systems and thereby act as ‘carbon
stores’. Unlike carbon from fossil fuel however, the carbon that is released from trees is part
of a natural carbon pool which is always in contact with the atmosphere. Deforestation
upsets the balance between carbon in the trees and carbon in the atmosphere leading to a
net increase in atmospheric carbon dioxide levels. Unlike fossil fuel burning however, it does
not increase the overall amount of carbon in this active carbon pool.

Agriculture – The prevalence of agricultural land-use and modern agricultural practices in conjunc-
tion with waste disposal has increased levels of methane, another greenhouse gas.

Industry – Other gases such as nitrous oxide, halocarbons and tropospheric ozone released through
various processes such as those found in industry also contribute to global warming.

Causes of Climate Change

Temperature increases in northern latitudes are likely to have severe impacts on the world’s boreal
forests (see fig. 2). Alaskan winter temperatures have already risen an average 4.5 °C since the
1960s. To put this in context the world has only warmed by a mere 5°C since the last Ice Age,
15,000 years ago, which saw most of the northern hemisphere buried under kilometres of ice. If
greenhouse gas emissions continue to rise, global warming will accelerate, with the following poten-
tially catastrophic consequences.7

Migrating north – Summer and winter temperature changes will push limits of tree growth north,
forcing some tree species into decline in southern areas. This will inevitably have a knock-
on effect on other plant and animal life.

Adaptation – That the boreal forest ecosystem will adapt to climate change is also unrealistic given
the speed at which global temperatures are changing. This is especially true if competition
with invasive species more suited to the warmer climatic conditions occurs.

Forest Fires – The incidence and severity of forest fires is likely to increase with higher tempera-
tures, especially at naturally dry times of the year such as spring. This would upset normal
patterns of disturbance and succession, further diminishing habitats and releasing stored

Figure 2. The highest temperature increases over
the next century are predicted to occur in northern
latitudes. This climate model predicts temperature
increases as much as 5 – 10°C in some areas of
the Russian and Canadian Boreal forest.
Source: Hadley Centre for Climate prediction
and Research, The Met Office.
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Heating up...
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A rough guide to action at an international level

The pros...

- In 1992, at the first UN world summit (UNCED) in Rio de Janeiro, a world climate change
treaty called the UNFCCC (United Nations Framework Convention on Climate Change) was
drawn up. Industrialised nations made commitments to reduce their greenhouse gas emissions to
1990 levels by the year 2000. However, this voluntary commitment was not achieved, and
emissions continued to rise.

- In 1997, the Kyoto Protocol was created as a legally binding treaty which, once ratified, will
reduce greenhouse emissions by 5.2% of 1990 levels, by 2012. This is subject to sufficient
countries ratifying the protocol. Under the Protocol, industrialised countries can reach their
emissions targets through a variety of ways. Examples include improving energy efficiency, planting
trees or changing agricultural practises. Industrialised nations can undertake such measures within
their own countries or by investing in similar projects in other countries. The Kyoto Protocol
also allows countries to trade emissions credits obtained through such initiatives.11

carbon into the atmosphere. Whereas in Alaska climate change has resulted in a warmer
wetter climate, areas of Canada are experiencing drought due to the increased evaporation.

Disease – Warmer conditions would be ideal for outbreaks of insects and diseases. Insects such as
the Spruce Budworm and the Spruce Bark Beetle can cause defoliation and even kill trees.
While insects form a normal part of disturbance regimes in the boreal, climate change could
create outbreaks of insects on a far more destructive scale.8

Feedback – Decline in boreal habitat due to climate, compounded by unsustainable logging prac-
tices and fossil fuel exploitation will decrease the capacity of the boreal to act as a carbon
store, further increasing atmospheric carbon content, and hastening global warming.

Weather – Increasing temperatures are likely to have dramatic influences on global weather pat-
terns. These range from inland and coastal flooding, to drought, and the increased fre-
quency of anomalous weather conditions such as strong winds and storms.

El Niño – The El Niño weather phenomenon in 1998 saw a 250% increase in the frequency of
forest fires in Alberta’s boreal forest due to an unusually dry spring. Even if global
warming is not directly exacerbating the El Niño phenomenon, the combined influ-
ence will be destructive for the boreal in a number of ways including an increase in
the frequency and severity of forest fires.9

These likely consequences of climate change will have a dramatic effect on the more than
one million indigenous peoples and other communities who rely on the boreal forest for their
livelihoods and cultural traditions. Between 50% and 90% of the boreal forest could be lost over the
next 30 – 50 years due to global warming.Potentially positive aspects of climate change such as
longer growing seasons will not make up for the far more destructive aspects listed above. Degra-
dation of the boreal environment and the resulting destructive influence on biodiversity will inevitably
bring with it the threat of extinctions to some already endangered species such as the Siberian tiger.10

A Rough Guide to Action at an International Level
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1. Look for the FSC certification when buying timber products to ensure responsible forestry manage-
ment practices.

2. Where possible use energy from companies that use renewable energy sources.
3. Walk and cycle and use public transport as often as possible. If you have to use a car, then car-

share is another option.
4. Improve energy efficiency in the home through good insulation measures and cutting unnecessary use

of electricity.
5. Put pressure on your local government representative to make moves to cut greenhouse emissions and

support international measures to reduce greenhouse gases such as the Kyoto Protocol.
6. Don’t buy into the fake solution that planting trees neutralises luxury greenhouse gas emissions.

What can we do? – Downsizing our environmental footprint

the cons...

- Unfortunately the protocol can only be effective if ratified by a sufficient number of industrialised
countries. One notable absence is the United States which has rejected the protocol despite producing
24% of the world’s CO2 emissions.12

- Since Kyoto, climate summits in Germany and Morocco have led to concerns over the possible
exploitation of the notion of ‘carbon sinks’. The temptation for governments in industrial countries to
reach emissions targets by sponsoring large-scale plantation forests in the South will all too easily
ignore the land rights of forest peoples and other communities. Such plantations are likely to be mono-
crops with little to offer in terms of biodiversity, and minimal ability to act as carbon stores.

- The issue of the protection of old-growth boreal forests has been neglected by the Kyoto Protocol’s
carbon accounting scheme even though old-growth forests are the most valuable as carbon stores.

- Kyoto also neglects to highlight the fundamental fact that fossil fuels are far better carbon stores than
forests. Fossil fuels such as coal and oil stored under earth stop the carbon playing any further role in
the carbon cycle. Trees however are always subject to forest fires, bio-degrading of dead wood, and
respiration, all of which release carbon back into the atmosphere.

1. Increase energy efficiency while progressively replacing fossil fuel energy production by renewable
energy production.

2. Reduce the emission of greenhouse gases from industrial processes.
3. Stop unsustainable deforestation and instigate ecologically-based reforestation and afforestation pro-

grammes.
4. Protect existing old-growth boreal forests, and recognise the rights of indigenous peoples and other

communities based in and around boreal forests to the sustainable utility of such forests.

What needs to be done?
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