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The Earth is warm because it has an atmosphere rich in 'greenhouse gases' such as carbon dioxide,
methane and water vapour. These allow heat from the Sun to reach the Earth's surface, but prevent heat
from the Earth from escaping into space. Mars is in some ways a planet very similar to our own. It's
around the same size and distance from the Sun, but the surface of Mars is so cold that carbon dioxide
freezes during the winter. Mars has no natural greenhouse effect to keep it warm

The Earth's climate has not been constant over geological time. This record is contained in ice, which has
built up as snowfall accumulated in distinct yearly layers. Pockets of air trapped between the snow crystals
contain traces of past atmospheres, which in turn tell us about the climate at the time the snow formed.
Glaciologists collect this record by drilling ice cores and then use sensitive chemical techniques to analyse
the layers.

The record from Vostok in central Antarctica covers the last 400,000 years, a period including the last ice
age and earlier ones before that, when the Earth was around 10°C colder than it is today. This record is the
most recent part of a glacial cycle which has continued for millions of years. Each ice age, or glacial period
lasted around 90,000 years, much longer than the 10,000 year warm periods, interglacials, that separated
them. The ice-core record shows that concentrations of greenhouse gases in the atmosphere were higher
during interglacial than during glacial periods. We have grown accustomed to warm interglacial
conditions, but we should take note that climate has never been constant for long!
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In addition to the natural fluctuations, scientists now believe that there has been a recent human
influence on global climate. Carbon dioxide levels have risen by 30% as a result of industrial and domestic
activities that burn fossil fuels (including cement production which produces additional carbon dioxide),
and deforestation (plants 'lock up' carbon dioxide when they grow). Similarly, a 145% rise in methane
concentrations has resulted largely from increased agricultural production. It is feared that these gases are
producing an enhanced greenhouse effect, raising global temperatures. Meteorological records have
shown a warming of between 0.3°C and 0.6°C since the mid-19th century.

Some areas have seen more dramatic changes than others. For example, on the Antarctic Peninsula
temperatures have risen by around 2.5°C since records began in the 1940s. Scientists do not yet know
whether this is a local magnification of global warming, or if it is the result of natural climate fluctuations.
This rapid warming has been blamed for the retreat of several ice shelves along the Antarctic Peninsula.
Ice shelves are the floating extension of the Antarctic Ice Sheet. They are constantly fed with new ice by
glaciers draining the inland ice sheet, and they lose ice as icebergs calve away from their fronts.

In the immediate future the retreating ice shelves of the Antarctic Peninsula pose no great threat, either to
the loca of ice more rapidly, adding water to the oceans. This could raise sea level by as much as 5 m, and
flood low-lying areas around the world.
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