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What types of radiation are involved?

Radiation from the Sun is of short wavelength such as ultraviolet (UV), light and near
infrared (near IR). It can pass through the atmosphere and not be absorbed by the gases.
‘The radiation that comes back from the Earth is of a longer wavelength, which is far IR.
‘This long wavelength IR radiation is absorbed by the molecules of water vapour, carbon
dioxide and methane, which are the greenhouse gases.

‘The electromagnetic spectrum identifies radiation according to its wavelength and/or
frequency.

‘This is an example of the spectrum to show the relative wavelengths of UV, visible light, near IR and far IR.

Figuse 9.17 The relative wavelengths of UV, near IR and far IR, showing how incoming radiation is different from
outgoing radiation

REMEMBER!

You do not need to remember
the names of the types of
radiation.





image1.png
Greenhouse gases
KEY WORDS
Learning objectives: v
+ describe the greenhouse gases radiation
+ explain the greenhouse effect greennouse

+ explain these processes as interaction of short and long wavelength radiation with matter.

The average temperature of the Earth is 14°C. This is because we have a blanket of gases as an atmosphere that
protects us by keeping the temperatures relatively stable. The greenhouse effect is 2 natural phenomenon that is
beneficial for us. If we are found to be altering it, then that is another story.
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Why are greenhouse gases important?

‘Water vapour, carbon dioxide and methane are the greenhouse gases in our atmosphere.
‘These gases allow radiation from the Sun to pass through and warm the Earth. We all
feel this on a bright sunny day.

What is less obvious, but very important, is that the warm Earth radiates energy back out

into the atmosphere and out into space, otherwise the Earth would get warmer and
warmer.

‘The greenhouse gases ‘trap’ some of this radiation and help to keep us relatively warm.

So greenhouse gases in the atmosphere maintain the temperatures on Earth high cnough
to support life.
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Figure 9.15 Solar radiation reaches Earth. Energy radiated
back from the Earth is trapped by the greenhouse gases.

DID YOU KNOW?

The idea of a greenhouse
effect was first put forward
in 1824 by Joseph Fourier. It
is estimated that the
greenhouse effect makes the
Earth 33 °C warmer than it
would be otherwise. What is
the temperature where you
are today? Now reduce that
by33°C
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How does the greenhouse effect work?

Radiation from the Sun is of short wavelength. It can pass through the atmosphere and.
not be absorbed by the atmospheric gases.

The gases allow short wavelength radiation to pass through the atmosphere to the
Earth's surface. The gases then absorb the outgoing long wavelength radiation from the
Earth, causing an increase in temperature. This temperature increase is beneficial to us
as the temperature of the Earth is kept relatively stable.

Even though the temperature at the polar caps gets very low and the temperature at the
equator can get very high, befween these limits life can be sustained. Both our Moon

DID YOU KNOW?

The surface temperature on
the moon varies befween —
173 °C and +127 °C. The
range on earth is -89 °C to
+58°C.

and other planets experience temperafures way outside these limits. Life, as we know it, would be difficult to sustain

elsewhere.
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Figure 9.16 Short wavelength radiation from the Sun enters the atmosphere. Long wavelength radiation radiated back.

from the Earth is absorbed by the greenhouse gases.




