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PRESSURE &
WIND SYSTEMS

CHAPTER

The weight of a column of air contained in a unit area from the mean sea level to the
top of the atmosphere is called the air or atmospheric pressure. The atmospheric pressure
is expressed in units of millibar. At sea level the average atmospheric pressure is 1,013.2
millibar. Due to gravity, the air at the surface is denser and hence, has higher pressure.
Air pressure is measured with the help of a mercury barometer or the aneroid barometer.
The pressure decreases with height. At any elevation it varies from place to place and its
variation is the primary cause of air motion, i.e., wind which moves from high pressure
areas to low pressure areas.

Distribution of Pressure on Earth’s Surface

m Horizontal distribution of air pressure on the earth’s surface is closely related to that
of temperature because the factors which control the distribution of temperature on
the earth’s surface equally govern the distribution of pressure as well.

m Unequal distribution of insolation over the surface, differential heating of land and
water and different albedo of the earth’s surface are the main factors which affect the
distribution of pressure on the earth’s surface. However, one more factor comes into
play during the development of the pressure belt, which is Coriolis force due to the
rotation of earth.

Pressure Belts

Based on the distribution pattern of surface pressure on a rotating earth with uniform
surface (In order to eliminate the effect of altitude on pressure, it is measured at any station
after being reduced to sea level), there are seven alternate low and high pressure belt on
the earth’s surface.

The pressure belts are not permanent in nature.
They oscillate with the apparent movement of the
sun. In the northern hemisphere in winter they
move southwards and in the summer northwards.
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The seven Pressure Belts are:

Equatorial low pressure belt

Subtropical high pressure belt — Northern
hemisphere

m Subtropical high pressure belt — Southern X
hemisphere 23"
Subpolar low pressure belt — Northern hemisphere

° Sub-Polar Low
[ QU N NSA RC NAp S )

Subpolar low pressure belt — Southern
hemisphere

Polar High

Polar high pressure belt — Northern hemisphere

Polar high pressure belt — Southern hemisphere Fig: Major Pressure Belts
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d

c pressure. The air in motion
on.

Forces Affecting Veloc
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Classification of Winds

|Planetary Winds Local Winds

Planetary Winds

The winds blowing throug
latitude to another in resg
differences in air pressure a
prevailing winds”.
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Easterlies
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the global heat balance. The
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m Trade Winds:

e Trade Winds are extremely steady winds blowing from sub-tropical high pressure
areas (30°N and S) towards the equatorial low pressure belt.

e Trade Winds should have blown from the north to south in the Northern Hemisphere
and south to north in the Southern Hemisphere, but, they get deflected to the right
in the Northern Hemisphere and to the left in the Southern Hemisphere due to
Coriolis effect and Ferrel’s law. Thus, they blow as north eastern trades in the
Northern Hemisphere and south eastern trades in the Southern Hemisphere.

e Trade winds are on shore along the eastern margin of continents and thus harbinger
maritime condition especially during summer. These winds converge near equator
& form ITCZ. Here these winds rise & cause heavy rainfall.

Inter Tropical Convergence Zone (ITCZ)

It is the zone of convergence of the trade winds and the tropical air masses. It is
fluctuating and oscillating line characterized by low pressure, rainfall and cloudiness.
It is known to shift with the apparent migration of the sun. It shifts by 25° to 30°
over the continent and 10°? to 15° over the oceanic surface in summer time. It is called
NITCZ in the northern hemisphere and SITCZ in the southern hemisphere.

BOOSTER

m Westerly Winds:

e Westerly Winds also originate from the subtropical high pressure belt and move
towards the subpolar low pressure belt and, prevail between 35° to 60 ° latitudes.

e Westerly winds are also permanent, but more intense during winters. They transport
warm and moist air toward the pole.

e Westerly Winds cause formation of fronts along sub polar low pressure zone and
the transport cyclone toward the western margin.

e The British type of climate or the western European type of climate is produced by
the westerly which causes rainfall throughout the year.

e In the southern hemisphere, they are uninterrupted and blow with gale force. They
are known as roaring forties along 40°S, furious fifties along 50°S and shrieking
sixties along 60°S.

m Polar Easterlies:

e The Polar easterlies blow from the Polar high pressure area to the Temperate low
pressure area. On their equator ward journey, they are deflected westward to become
North easterlies in the Northern hemisphere and South easterlies in the Southern
hemisphere.

e These are extremely cold winds that come from the Tundra and Icecap regions of
the poles. The Polar Easterlies are more regular in the southern hemisphere in
comparison to the northern hemisphere. These polar cold winds converge with the
warm easterlies near 60° latitudes and form the Polar front or Mid Latitude front.
This mid-latitude front becomes the centre of the origin of the Temperate Cyclones.

Geostrophic Wind

The upper atmosphere, 2-3 km above the surface, is free from frictional forces and the
direction as well as speed of/wind is controlled by the pressure gradient force and the
Coriolis force only.
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Local Winds
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m Sirocco:
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