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uptake may be dangerous
as estimates of the
capability of forests to act
as sinks are grossly
overestimated simply
because plants do not respond beyond a certain level of
atmospheric carbon dioxide and some scientists believe
that point is near. In the long term, forests can only retain
carbon if the land is left to forestry in perpetuity. Even then,
suggestions are now being made that as the global
temperature rises, plant matter will decay and release
carbon dioxide into the air, ultimately making forests a net
contributor of carbon dioxide. The wisdom of using forests
as a permanent sink is thus coming into question.

The debate over the capacity of carbon sinks is not
restricted to forests. Carbon sequestration - the artificial
and natural trapping of carbon dioxide in a sink to remove
it from the atmosphere - is an intense area of ongoing
research that has recently received some major boosts in
funding in the US. Potentially promising areas of carbon
sequestration research include:

® conversion of agricultural practices to non-tilling
or conservation tillage;

® binding of carbon dioxide to minerals;

® pumping liquid carbon dioxide deep into the
ocean; and,

m artificial stimulation of oceanic uptake of carbon.

None of these methods of storing carbon however would be
as effective as keeping carbon stored in its fossil form. This
means civilization needs to convert to sustainable energy
sources such as solar radiation and wind. There are many
hurdles to overcome to achieve effective carbon
sequestration - including ensuring potential carbon sinks
are not temporary or damaging to the environment.

Some of the most daunting unanswered carbon cycle
questions surround potential “positive feedback”
mechanisms. An example of a positive feedback
mechanism is found in Arctic permafrost. Initial global
warming melts snow and ice, changing the surface albedo
[reflective qualities of the earth’s surface]. Land areas no
longer covered in white snow or ice absorb more of the
sun'’s radiation, the land warms and the permafrost melts,
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remains to be learned.

Figure1 Pidwimy, M. 1999, Fundamentals of Physical Geography
http://Awww.geog.ouc.bc.ca/physgeog

The Carbon Cycle in
the Past

What is known about
fluctuations in atmospheric carbon dioxide levels in the
past? How do the current levels compare to historical
peaks? Research findings in this area recently received a
major boost with the completion of the analysis of the
Vostok ice core record. This Antarctic record shows the
fluctuations in atmospheric carbon dioxide levels (as well
as methane) over the last 420,000 years. Four peaks in
carbon dioxide levels have been identified during this
record, all of which were smaller in magnitude than the
current carbon dioxide concentration in the atmosphere.
When this record of atmospheric carbon dioxide is placed
in juxtaposition to Earth’s temperature, a picture emerges.

It appears that the carbon dioxide level changes in the past
were accompanied by similar rises and falls in temperature.
There is also some linkage to solar radiation fluctuations,
but that relationship is not nearly as strong as between
carbon dioxide and air temperature,

According to the scientists analysing the Vostok cores, not
only are carbon dioxide levels currently higher than at any
point in the last 420,000 years, but also these levels
continue to increase at a rate greater than observed in the
past. It is disturbing to note that after each peak the global
temperatures dropped two degrees, sometimes rapidly,
sometimes gradually. Temperatures then fell slowly over
several millennium into glacial conditions. We are left to
wonder if human activity could accelerate the arrival of the
peak atmospheric loading of carbon dioxide and thus usher
in the next cycle of glaciation prematurely?

Clearly there are important issues to be addressed, not
only in the manner in which we produce energy but also in
understanding the carbon cycle, anthropogenic influence
on the cycle, carbon sequestration and potential for
positive feedback mechanisms. There continues to be a
need for further research that will lead to a deeper
understanding of climate and to improvements of models
of climate change. e
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