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There are several natural factors which can
change the balance between the energy absorbed
by the Earth and that emitted by it in the form of
lAngwave infra-red radiation; these factors cause
the radiative forcing on climate. The most
obvious of these is a change in the output of
energy from the Sun. There is direct evidence of
such variability over the 11-year solar cycle, and
longer period changes may also occur. Slow
variations in the Earth's orbit affect the seasonal
and latitudinal distribution of solar radiation;
these were probably responsible for initiating the
ice ages.

One of the most important factors is the
greenhouse effect; a simplified explanation of
which is as follows. Shortwave solar radiation
can pass through the clear atmosphere relatively
unimpeded. But long-wave terrestrial radiation
emitted by the warm surface of the Earth is
partially absorbed and then re-emitted by a
number of trace gases in the cooler atmosphere
above. Since, on average, the outgoing long
wave radiation balances the incoming solar
radiation, both the atmosphere and the surface
will be warmer than they would be without the
greenhouse gases.

The main natural greetihouse gases are not the
major constituents, nitrogen and oxygen, but
water vapour (the biggest contributor), carbon

dioxide, methane, nitrous oxide, and ozone in the
troposphere (the lowest 10-15km of the
atmospheré) and stratosphere.

Aerosols (small particles) in the atmosphere can
also affect climate because they can reflect and
absorb radiation. The most important natural
perturbations result from explosive volcanic
eruptions which affect concentrations in the
lower stratosphere. Lastly, the climate has its
own natural variability on all timescales and
changes occur without any external influence.

How do we know that the natural
greenhouse effect is real?

The greenhouse effect is 'real; it is a we:l
understood effect, based on established scientific
principles. We know that the greenhouse effect
works in practice, for several reasons.

Firstly, the mean temperature of the Earth's
surface is already warmer by about 33'C
(assuming the same reflectivity of the earth) than
it would be if the natural greenhouse gases were
not ptrsettt Satellite observations of the radiation
emitted from the earth's surface and through the
atmosphere demonstrate the effect of the
greenhouse gases.
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