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Chapterl4-Atmospheric pressure and
winds (part-1)
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ITwe consider the AtMORPREre as an ovean of alr, we live
- ofthis ovean atair, The atmosphere exerts presyy o
weight dut we don't feel the enormous pressure gof
Wwe are supportad by an equal pressure of atr on all Aidon of
and the air inside us exerts an equal amount of OV {w W b,

| “H the h“lln
\ ““\\m‘t Iy

niy I & ha ‘l 'Mq

N : 5 (1R R
balancing the inward pressure of the atmosphere, Pty
The pressure exerted by the weight of vertical Columu of 4§
3 aly E
unit of area is called atmospherioc pressure, fhor |

*Atmosphere surrounding the Barth i a mixture of BANeN, |
bound by the Earth due to gravity, which does o nlIn\\; '.n| "
A30APE 10 QUTRT SPaCe, "o g

* Atmospheric pressure is not the same everywhere,

* Alr pressure decreases with increase in altitude., B0, the
climbers often experience some physiological dj
weakness, nose bleeding, ear bleeding, ete,

* The atmospheric pressure is maximum at the sea level, || exerty | |
pressure of 1,03 kg per sq. cm at the sea level, e

NEASURENENT OF ATNOSPHERIC PRESSURE

Atmospheric pressure is measured with the help of an instrumen
called barometer invented by the scientist Galileo and his nssistant
Torricelliin 1643. Barometers are of four types:
1. Simple Barometer or Mercury Barometer
2. Aneroid Barometer
3. Alumeter
4. Forteins Barometer
1. Simple Barometer or Mercury Barometer 3
« The ordinary mercury barometer consists of a long glass tube
about 1000 mm in length. It is sealed at the upper end flnd ]
open at the lower end. The open end of the tube is inverted into
a container filled with mercury, hh
» The surface of mercury is exposed to the air. The mr{t{){)‘ou-t
: pressure on mercury. The mercury in the tube sett!es at .ll o
B 760 mm above the level of the mercury in the container Wi ¢
is placed at the sea level. [ rises :
* When the air pressure increases, the mercury colut |
above 760 mm which indicates high pressure and whe! drops
pressure decreases, the mercury in the column
indicating low pressure. See Fig. 15.1.
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: Coppatt, thers (s |
J he lapbare A€ [r Apat, ¥ Uitle |
«When | audd when the lsobiars 4, l‘lml,‘,l

posphierfo prosstie 4y
mm\_m h | -‘ (a & greal difference ol atmosplep. " .
“'\\\"\ﬁ“ ‘ \”Ie . ) J '| " Il’pﬁb ‘l' ]
amaller area. [t indicates glarmy weakiel, Mg

o Thiie, the BpACINE of tanbal

FACTORS AFFECTING AIR PRESSURE

The atmonphetie pwumu'ﬂr t'n“| lII':( l/l\l'r;':? ,::l.r, ;V‘:.', .V’\'\‘/!w“‘. el
place to place and time (ot PPOBK LIS TN
thewe factora: i)
[, Temperature
2 Altitude
1. Rotation of the at th
4. Water Vapour
1. Temperature. There (n an lnverse or oppouife elat]g,,
between surface pressure and temperature W"""I""'i»
femperature in high, alr expandds and becomen legy denye the
lighter, So, warm alr exerta leas presaure, On the oy, Iu“l“l
when the temperature falls, the cold alr which ia depge, vxl.“d'
more pressure, This s the reason [or having a low |Jl't‘.'1:1||l(~;"|:‘
in the Equatorial region and high presaure belts in "“"‘“lll

regions,

2. Altitude. Atmospheric pressure decreases with incregge in
altitude. The lower layers of the atmosphere are denser (hay g,
layers at higher altitude, where the air 18 rarified. This is becayge
the atmosphere is highly compressible. The overlying layer

|
"l

nlmllvnlunllwmnum,,,;‘“m“ .
etel iy,

exert pressure on low-lying layers, The heavier gas moleculeg

remain closer to the surface due to gravity.

3. Rotation of the Earth. The rotation of the Earth causes bulk of
air to swing from the Poles towards the Equator, Polar Regions
have high pressure belts due to extremely cold conditions. The
air sinking down at the Polar region expands and its pressure
decreases. Thus, the low pressure belts are formed along 60° N

and 60° S latitudes.
4, Water Vapour. The air with water vapour or the humid air is

lighter than dry air because water vapour present in the air

displaces an equal volume of dry air (nitrogen and oxygen), thus
making the air lighter. Water vapour has latent heat also which

makes the air lighter.

NAJOR PRESSURE BELTS

The horizontal distribution of atmospheric pressure varies from
Placg to place. It is due to the variation in temperature and the
rotation of the Earth.

Uneq‘xnl heating of the Earth and the atmosphere. Due (0 the
spherical shape of the Earth, different parts get heated unequally

(a) At the Equator. Equatorial regions receive intense hea!
throughout the year. Heated air being lighter rises forming o
pressure area.

(b) At the Poles. Polar regions are very cold. The cold air being

heavy, sinks forming a high pressure area.

”—ﬁ“—_____
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g THE EMTY

pp ings from the Polar Regiong g
e s:;ssure belts along 60° N and 60° g

.inglf; four major pressure belts following

wards the
latitudcs.

oy latitudingy pPattern
ot % temperature distribution follows latitudes. THenatis
1 se the

" st lternate high and low pressure belts oyer the Earth
bctt of rial low pressure belt or Doldrums (5°N to 5°
P gquat®

Equator

a

8):

1.9 pelt extends up to 5° Nand 5° S of the Equator, North pole gomy
oTHIS region receives vertical rays of the Sun almost throughout "~ Potar high
.'tl‘l,:“syear_ Hence, the air is very hot dque

e

to rapid terrestrial
diation. The hot air expands and becomes less dense. So, the
{iaght air rises creating low pressure in this

region.
he ERL o gealiorce and the high water vapour content T\ 259
0 e 10 excessive evaporation are algg responsible for the ]
formation of low pressure.

+ Here the North-East and South East trade

winds converge and
the movement of air is upward in thig region.
o The ascending convectional air current r

ises up and in the 3 6675

upper troposphere; it spreads horizontally towards the poles. g  Polar figh

~ »The ascending currents lead to convectional rainfall in the South pole 50°
~ afternoon with violent squalls and thunder storms.
»This low pressure region experiences cal

m conditions with
very little wind. Hence, known as the

Doldrums meaning
“dull”. Sailors avoid the Doldrums because

of lack of regular h
winds in this region. See Fig. 15.3, R — T
ical High Pressure Belt 30°N to 35° N and 30° S to 35° '
B 'l‘.roplc 3 ( 5 - 3 S) ‘ Knowledge Booster
» This belt extends from 30° N to 35 N and 30° S to0 35° S of the & ;
The Horse latitudes
Equator.
o Air that rises at the E

quatorial region, reaches the higher level ||| '¢2™S 80, the horse merchants
of troposphere where

it cools down and spreads. used to carry horses along with
*Due to rotation of the Earth

, it gets deflected away from the | Passengers and other cargo in the
Equator to the North and South. ‘

ships across the Atlantic Ocean

*It gets cooled and sinks down to the surface at 30° N and S of || As s00n as the ships used to react

the Equator. This causes an increase in air pressure ‘| the Sub tropical high pressur

~ *Theairrising from 60° N and 60° S is forced to descend in this || belt, it was difficult for th
~ sub tropical belt due to the effect

of rotation of the Earth, thus captains to proceed further due ti
adding to pre-existing high pressure in this region.
‘Tl:liS sub tropical high pressu

calm conditions prevailing ove
5 re belt is the region of calm | there and the weight of the cargc
~ WInds. Itis referred to as the “Horse latitude”,
~ *The descendin

| They considered throwing th
g dry air cannot bring rain, so on land it is the horses into the sea as a solution t
) Belt of hot deserts, widest in Africa and Asia where there is
_ Mostofthe]
3.8y

Fig. 15.3 Pressure belts of the World

.

reduce the load and proceed
| - | They were unaware of the fact tha
| g i ere b SRS o0 and o0sstaose S) § the excess load was felt due to the
| " isbeltextends from 60° N to 65° N and 60° § t0 65° S of the
- Equater,

descending air exerting pressure
g i over this belt.
€Se belts should actually be high pressure belts due to very
air over here but there is a low pressure belt which is
Created Mmainly due to the effect of rotation of the Earth that
SWings the bulk of air from the poles towards the Equator.

Atmospheric Press
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« The cold sinking air at the poles expands and theijr
decreases forming low pressure belts surroundingptr}?:%r,‘
R

Polar regions. 3

« These belts are the area Y
winds with cyclonic ac
winter season. See Fig. 1 5tk

s of convergence of westerlies 5
tivities and storminess, es fd g,
: peClall iql‘
Y in

\

 Cold Air sm

P
2

Fig. 15.4 Effects of Ascending and Descending Air on Pressure

essure Belt (80°N to 90°N and 80°S to 90°s)

4. Polar High Pr
0°N to 90°N and 80°S to 90°S of the

» These belts extend from &

Equator.
e Due to extremely cold temperature throughout the year, the

region develops a belt of dense, heavy sinking air causing high

pressure.
e Due to the rotation o
caused which contributes to the

f the Earth, a strong centripetal force is
high pressure over here.
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Home Work

e What is meant by atmospheric
pressure?what is the normal
atmospheric pressure ?

e Why there is low pressure belt near the
equator?

e Explain the factors affecting the
atmospheric pressure.

e Define isobar.

e How the subtropical high pressure belt is
developed?

e Draw a labelled diagram of major
pressure belts of the world.
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