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(=) Pressure, temperature and
density

As we have seen, the atmosphere consists
of a mixture of gases, of which oxygen and
nitrogen are the most abundant. This mixture in
essence remains unchanged up to an altitude of
about 100 km. Below this height, the density
of the air is great enough for the collisions
that constantly occur between the gas molecules
1o keep the air well mixed. Above 100 km,
the air gradually becomes less dense until its
density is so low that the number of collisions
that occur between the molecules can ’no-
longer keep the air well mixed. The compo-
sition changes, so that the
found in a layer at the bottom and the ligh-

heavier gases are

test gases at the top. This means that, vertically.
the atmosphere’s composition gradually changes
from oxygen, to nitrogen, and finally to hy-~
drogen, which is the lightest of all elements.
However, even this part of the atmosphere,
where the air is extremely thin, is of particu-
lar interest because it absorbs the dangerous
X-rays and gamma radiation from the sun,
These rays would otherwise penetrate down th-
rough the atmosphere to the surface of the
earth.

The fact is that 90% of the mass of the
atmosphere is contained in thé lowest 15 km
and the layer in which all our weather is for-
med is about 6—8 km thick and comprise
66% of all the air.
in relation to the dimensions of the earth, the

One can easily see that

atmosphere is a very thin envelope around our
The radius of the earth is 6370 km,
while the atmosphere (from all practical res—
pects) is about 15 km thick.

planet.

Put another way,
it is about =5 of the radius of the earth. The
atmosphere is like the skin around an apple.
The horizontal dimensions of the atmosphere

are much larger than the vertical ones.
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Pressure

We can measure the air pressure at ground level
with a barometer, Pressure is simply force per unit
area per square centimetre; the unit in common use
not so long ago was called an armosphere (I kg/
cm?®), Nowadays meteorologists measure pressure in
‘millibars (abbreviated as mb), 1 mb beingl—n‘n-u—of a
bar. One atmosphere corresponds to the pressure
1013 mb. Another common unit is inches of mercury
or millimetres of mercury. This unit stems from the
time when most barometers were mercury filled and
one measured the height of a mercury column in an
evacuated glass tube, Air pressure at the surface of
the earth was normally capable of pressing the mercu-~
ry in the tube up about 760 mm(30 in.)which corr-

esponds to the mean sea-level pressure, 1013 mb.

Temperature

Temperature is an important meteorological varia-
ble. We also have different units for temperature. In
some English~speaking countries, degrees Fahrenheir
are still used while in most other countries degrees
Celsius are used. In this book we will use the term
-Celsius, and explain how to convert Fahrenheit de-
grees to Celsius, and vice versa.*The construction
.of a temperature scale is based on finding two fixed
points, where we define the temperature to be ei-
ther 100 or 0(zero). The Celsius scale, named after
the Swedish physicist Anders Celsius, has the tem-
;perature at which water boils at normal sea surface
pressure as +100 degrees. The freezing point of
water is chosen to be 0. The Fahrenheit scale is
:based on the normal temperature of the human
body as being 100 and the zero point is the tem-
‘perature achieved by a mixture of ice and salt,

There is also another temperature scale which is
.used mainly by scientists, That scale is called the
absolute temperature scale and the units used are
degrees Kelvin, after the English physicist Lord
Kelvin. The zero point in this scale is the absolute
zero, i. eT, the temperature at which all motion cea_
ses, all atoms and molecules come to a rest. This
temperature on the Celsius scale is ~273°C or 0
-depgrees Kelvin which is writien as 0 K (no degree
sign being used), We simply get the Kelvin tem-
perature by adding 273 to the Celsius degrees. For
-example, +20°C is 293 K.
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