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BASICS OF CLIMATOLOGY
CODE: 18K4GO7
UNIT-I

Climatology: Definition-Nature and Scope-Climate Elements-Weather and Climate-
Composition and Structure of the Atmosphere-Insolation.

CLIMATOLOGY

Definiton: Klima — slope / angle of incidence, Logos- discourse / study Angle of
incidence determines the earth temperature hence it is known as climatology.
DEFINITIONS OF CLIMATOLOGY - Climatology is the science of climate which study

the Physical and spatial state of the atmospheric conditions

* According to Critichfield:- ‘climatology is the science that seeks to describe and— explain
the nature of climate, how it differs from place to place and how it is related to man’s
activities.’

* According to Austin Miller: ‘Climatology is that branch of science which discusses the—
average conditions of weather.’

» According to Koppen and De Lang: ‘Climatology is a summery, a composition of
weather— conditions over a long period of time.’

* According to Thornthwaite:- ‘Thornthwaite broadens the scope of climatology and suggest
that it is the study of the atmosphere as well as the Earth’s surface.

Climatology or climate science is the scientific study of climate, scientifically defined
as weather conditions averaged over a period of time. This modern field of study is regarded
as a branch of the atmospheric sciences and a subfield of physical geography, which is one of
the Earth sciences
Aim and Objectives
To explain the casual relationship between climate and human with the following
Objectives

e To explain causing factors of different climates
e To explain the effects on natural vegetation

e To explain climate man relationship


https://en.wikipedia.org/wiki/Climate
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e To synthesis the elements of climate based on empirical and statistical
inferences
Nature of climatology
e Explain the casual relationship between climate and human
e It explains causing factors of different climates
o It explain the effects on natural vegetation
e It explain climate man relationship
o It synthesis the elements of climate based on empirical and
Statistical inferences.
1. Descriptive
2. Dynamic
3. Scientific
4. Interdisciplinary
5. Applied
Scope of Climatology
* The subject matter of climatology may be described through its major branches
— Physical and dynamic climatology
— Regional climatology
— Applied climatology

Physical Climatology
« It deals with the study of

— Elements of weather namely insolation, temperature, air pressure, wind, evaporation and
humidity, precipitation, fogs, visibility etc

— Combination of these elements that formed different climates

— Processes that forms various combinations of these weather elements like exchange of heat,
humidity and interaction of atmosphere and earth’s surface In other words it studies the
systematic description and analysis of

— Energy balance of atmosphere and earth

— Atmospheric temperature

— Humidity and precipitation

— Atmospheric motions and air circulation

— Air masses

— Atmospheric extreme events (atmospheric disturbances, droughts, floods, etc.)



Regional Climatology

* The spatial variations in the combinations of elements of weather and climate causes
different types of climate in different region of the world

* The size of region over which similar climatic conditions are observed varies from a micro
area (crop field) to macro area (a continent)

* Thus regional climatology studies the differences in climatic conditions of the areal units
having different spatial scales like Microclimate, local climate, meso climate and macro
climate

Microclimate

— It varies in size from 1 meter to 100 meter horizontally and from ground surface to 100
meter vertically

— It may represent the climate of a single crop field, single household, area around a single
tree

— Data related to such climates are collected from ground and it enables the investigator to
generalise,variation of microclimatological processes operating over varying ground surfaces
and their impact on human being

— Thus, it may also be included as part of applied Climatology

Regional Climatology

* Local Climate

— Its horizontal extension is from 100 meters to 1000 meters and vertically from ground
surface upto 1000 meters

— It may represent the climate of a forest cover, a orchard, a village, an urban area etc.

* Mesoclimate

— It has horizontal extent from 100 meters to 20 km and vertical extent from ground surface
to 6 km in atmosphere

— It may represent the climate of Ganga delta, Konkan coastal plain, middle Ganga plain,
Sundarban, Rewa plateau etc.

* Macroclimate

— It is also known as geoclimate or geographical climate — Its horizontal distance is more than
20 km to several hundred km and vertical extent from ground surface to more than 6 km
Applied Climatology

* It deals with

— Climatic controls of human activities

— Application of climatic principles and knowledge to solve various problems faced by
human society

— How does man modify climate by introducing advertent and inadvertent changes in
physical environment

— Weather modifications by man e.g. cloud seeding and induced precipitation



— Human biometeorology (reaction of human bodies to change in atmospheric environment)
Satellite Climatology

* It deals with

— Climate data obtained through satellite.

Weather and Climate

Weather may be referred to as the atmospheric conditions of a particular place, and is
generally determined by factors such as temperature, wind, air pressure and water vapour at
any specific time. Weather, therefore, can be understood as a constant change of the
atmospheric state at a certain time and place whereas climate can be defined as the
aggregation of weather patterns throughout a certain amount of time (e.g. years) at a certain
place or region. As such, weather is rarely forecast for longer than 10 days whereas the
climate of a region is relatively stable and predictable over much longer periods.

Weather: the state of the atmosphere at a specific place and time with respect to temperature,
moisture, sun, wind, etc Climate: the weather conditions over a long period of time in a
general area, region, and latitude/longitude.

Elements of Weather and Climate

There are several elements that make up the weather and climate of a place. The major of
these elements are five:

» Temperature

¢ pressurc

* wind

* humidity

* precipitation



Analysis of these elements can provide the basis for forecasting weather and defining its

climate. These same elements make also the basis of climatology study of course, within a

longer time scale rather than it does in meteorology.

1

Temperature is how hot or cold the atmosphere is, how many degrees it is above or
below freezing. Temperature is a very important factor in determining the weather,
because it influences or controls other elements of the weather, such as precipitation,
humidity, clouds and atmospheric pressure.

_Wind is the movement of air masses, especially on the Earth's surface. Humidity is
the amount of water vapour in the atmosphere.

Precipitation is the product of a rapid condensation process (if this process is slow, it
only causes cloudy skies). It may include snow, hail, sleet, drizzle, fog, mist and rain.
Atmospheric pressure (or air pressure) is the weight of air resting on the earth's
surface. Pressure is shown on a weather map, often called a synoptic map, with lines
called isobars.

Maximum and minimum thermometersx Barometers x Rain gauges x Hygrometers
xMeasuring the weather .\Weather stations are places where a variety of instruments
are used to record regular data on the weather.

Hygrometers are special thermometers that measure humidity by calculating the
amount of water vapour in the air.

_Rain gauges are containers that collect and measure rainfall or any other form of

precipitation. Levels of rainfall are measured in millimetres (mm).
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8 Barometers are used to measure atmospheric pressure. They may be either mercury
or aneroid (vacuum) barometers. Often they are attached to a pen that charts
movements in pressure on a piece of paper. The resulting chart is called a barograph.

9 Maximum and minimum thermometers measure the highest and lowest temperature

in degrees celsius.

COMPOSITION AND STRUCTURE OF THE ATMOSPHERE

Composition of Atmosphere

The atmosphere is a transparent envelope of gases and suspended particles that surround
the Earth. The atmosphere is the source of every living thing in the world.The atmosphere
protects earth from harmful solar radiations and regulates heating process of the Sun. It has
two main functions, first it is made possible by ozone existing in the stratosphere, the second
function is achieved by a mix of gases existing in the whole atmosphere called “greenhouse
gases”. The atmosphere provides the air we breathe, the food we eat, the water we drink and
above all it supports life.

The atmosphere is a mixture of many gases. In addition, it contains huge numbers of solid
and liquid particles, collectively called ‘aerosols’.Some of the gases may be regarded
as permanent atmospheric components which remain in fixed proportion to the total gas
volume.Other constituents vary in quantity from place to place and from time to time. If the

suspended particles, water vapour and other variable gases were excluded from the



atmosphere, then the dry air is very stable all over the earth up to an altitude of about 80

kilometres.

Atmospheric gases

Nitrogen and oxygen are the main components of the atmosphere by volume.Together
these two gases make up approximately 99% of the dry atmosphere. Both of these gases have
very important associations with life. Nitrogen is removed from the atmosphere and
deposited at the Earth's surface mainly by specialized nitrogen fixing bacteria, and by way of
lightning through precipitation. The addition of this nitrogen to the Earth's surface soils and
various water bodies supplies much needed nutrition for plant growth. Oxygen is exchanged
between the atmosphere and life through the processes of photosynthesis and respiration.
Photosynthesis produces oxygen, whereas by the respiration, oxygen is combined with
glucose releases energy for
metabolism causes the formation of water and carbon dioxide.The fifth most abundant gas in
the atmosphere is carbon dioxide. The volume of this gas has increased by over 35% in the
last three hundred years. This increase is primarily due to human induced burning from fossil
fuels, deforestation, and other forms of land-use change.

Carbon dioxide is an important greenhouse gas. The human-caused increase in its
concentration in the atmosphere has strengthened the greenhouse effect and has definitely
contributed to global warming over the last 100 years. Carbon dioxide is also naturally
exchanged between the atmosphere and life through the processes of photosynthesis and
respiration.

Methane is a very strong greenhouse gas. The primary sources for the additional
methane added to the atmosphere (in order of importance) are: rice cultivation; domestic
grazing animals; termites; landfills; coal mining; and, oil and gas extraction.The average
concentration of the greenhouse gas nitrous oxide is now increasing at a rate of 0.2 to 0.3%
per year. Sources for the increase of nitrous oxide in the atmosphere include: land-use
conversion; fossil fuel combustion; biomass burning and soil fertilization.

Ozone is a form of oxygen that combines three oxygen atoms into one molecule (O3). There
is very little of this gas in the atmosphere, and it is concentrated in the stratosphere. Ozone
absorbs ultraviolet (UV) radiation, and without it the Earth would be uninhabitable.

Water Vapour

The amount of water is the atmosphere varies just between 1 and 4%, it has a significant role

in the system of atmosphere. Water vapor is the source of all clouds and precipitation and it



has the ability to absorb heat energy given off by the Earth. When water changes from one
state to another it absorbs or releases heat. This heat is often called latent i.e. hidden heat.
This is the energy source that helps drive a lot of storms.

The Solid Particles present in the atmosphere consist of sand particles (from weathered rocks

and also derived from volcanic ash), pollen grains, small organisms, soot, ocean salts; the
upper layers of the atmosphere may even have fragments of meteors which got burnt up in
the atmosphere. These solid particles perform the function of absorbing, reflecting and
scattering the radiation.The solid particles are, consequently, responsible for the orange and
red colours at sunset and sunrise and for the length of dawn (the first appearance of light in
the sky before sunrise) and twilight (the soft glowing light from the sky when the sun is
below the horizon, caused by the reflection of the sun’s rays by the atmosphere. Dusk: the
darker stage of twilight.). The blue colour of the sky is also due to selective scattering by dust
particles.Some of the dust particles are hygroscopic (i.e. readily absorbing moisture from air)
in character, and as such, act as nuclei of condensation. Thus, dust particles are an important

contributory factor in the formation of clouds, fog and hailstones.

Structure of the Atmosphere

The Atmosphere can be divided into a number of horizontal layers, mainly on the basis of
tremperature.Broadly,the pattern consists of three relatively warm layers(near the surface
between 50 and 60kms,and above about 120kms).separated by two relatively cold
layers(between 10 and 30 kms and about 80kms).The atmosphere can be studied as a layered
entity — each layer having its own peculiar characteristics..It is also meteorologically the most
significant zone in the entire atmosphere (Almost all the weather phenomena like rainfall, fog

and hailstorm etc. are confined to this layer).

Layers of the Atmosphere :The atmosphere is divided into five distinct layers based on the

temperature variations. They are,

1. Troposphere

2. Stratosphere

3. Mesosphere

4. lonosphere( Thermosphere) and
5. Exosphere



Troposphere

It is the atmospheric layer between the earth’s surface and an altitude of 8 km at the poles
and 18 km at the equator.The thickness is greater at the equator, because the heated air
rises to greater heights.The troposphere ends with the Tropopause.The temperature in this
layer, as one goes upwards, falls at the rate of 5°C per kilometer, and reaches -45°C at the
poles and -80°C over the equator at Tropopause (greater fall in temperature above equator is
because of the greater thickness of troposphere — 18 km).The fall in temperature is
called ‘lapse rate’. The troposphere is marked by temperature inversion, turbulence and

eddies.It is also meteorologically the most significant zone in the entire atmosphere (Almost



all the weather phenomena like rainfall, fog and hailstorm etc. are confined to this layer).It is
also called the convective region, since all convection stops at Tropopause. The
troposphere is the theatre for weather because all cyclones, anticyclones, storms and
precipitation occur here, as all water vapours and solid particles lie within this.The

troposphere is influenced by seasons and jet streams.

Tropopause :Top most layer of troposphere.lt acts as a boundary between troposphere and

stratosphere.This layer is marked by constant temperatures.

Stratosphere

It lies beyond troposphere, up to an altitude of 50 km from the earth’s surface.The
temperature in this layer remains constant for some distance but then rises to reach a level of
0°C at 50 km altitude. This rise is due to the presence of ozone (harmful ultraviolet radiation
is absorbed by ozone). This layer isalmost free from clouds and associated weather
phenomenon, making conditions most ideal for flying aeroplanes. So eroplanes fly in lower
stratosphere, sometimes in upper troposphere where weather is calm. Sometimes, cirrus

clouds are present at lower levels in this layer.
Ozonosphere.

It lies at an altitude between 30 km and 60 km from the earth’s surface and spans the
stratosphere and lower mesosphere.Because of the presence of ozone molecules, this layer
reflects the harmful ultraviolet radiation.The ozonosphere is also
called chemosphere because, a lot of chemical activity goes on here.The temperature rises at

a rate of 5°C per kilometer through the ozonosphere.

Mesosphere

This is an intermediate layer beyond the ozone layer and continues upto an altitude of 80 km
from the earth’s surface.The temperature gradually fallsto -100°C at 80 km

altitude.Meteorites burn up in this layer on entering from the space.

Thermosphere

In thermosphere temperature rises very rapidly with increasing height.lonosphere is a part

of this layer. It extends between 80-400 km. This layer helps in radio transmission. In fact,



radio waves transmitted from the earth are reflected back to the earth by this layer. Person
would not feel warm because of the thermosphere’s extremely low pressure.
The International Space Station and satellites orbit in this layer. (Though temperature is
high, the atmosphere is extremely rarified — gas molecules are spaced hundreds of kilometers
apart. Hence a person or an object in this layer doesn’t feel the heat) Aurora’s are observed in

lower parts of this layer

lonosphere

This layer is located between 80 km and 400 km and is an electrically charged layer.This
layer is characterized by ionization of atoms. Because of the electric charge, radio waves
transmitted from the earth are reflected back to the earth by this layer. Temperatureagain

starts increasing with height because of radiation from the sun.

Exosphere

This is the uppermost layer of the atmosphere extending beyond the ionosphere above a
height of about 400 km. The air is extremely rarefied and the temperature gradually increases
through the layer.Light gases like helium and hydrogen float into the space from
here.Temperature gradually increases through the layer. (As it is exposed to direct

sunlight)This layer coincides with space.

INSOLATION AND HEAT BUDGET

Almost all the energy received by the earth comes from the sun. Radiation of energy comes
in wavelengths. The complete range of radiation wavelengths is called the electromagnetic
spectrum. Earth receives, on average, 1368 w/m2 of solar radiation at the outer edge of the
atmosphere, called the ‘solar constant’. The solar radiation that makes its way through the
atmosphere travelling at the rate of 186000 miles a second is called solar radiation or
Insolation, measured energy received per square centimeter per minute.

Insolation or Incoming Solar Radiation *« As we all know, the sun is the primary source of
energy for the earth. The sun radiates its energy in all directions into space in short
wavelengths, which is known as solar radiation. * The earth’s surface receives only a part of
this radiated energy (2 units out of 1,00,00,00,000 units of energy radiated by the sun). « The
energy received by the earth’s surface in the form of short waves is termed as Incoming Solar

Radiation or Insolation. * The amount of insolation received on the earth’s surface is far less
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than that is radiated from the sun because of the small size of the earth and its distance from
the sun. Moreover, water vapour, dust particles, ozone and other gases present in the
atmosphere absorb a small amount of solar radiation. * The solar radiation received at the top
of the atmosphere varies slightly in a year due to the variations in the distance between the
earth and the sun. * During the earth’s revolution around the sun, the earth is farthest from the
sun on 4 th July. This position of the earth is called aphelion. On 3 rd January, the earth is
nearest to the sun. This position is called perihelion. « Due to this variation in the distance
between the earth and the sun, the annual insolation received by the earth on 3 rd January is
slightly more than the amount received on 4 th July. « However, the effect of this variation is
masked by some other factors like the distribution of land and sea and the atmospheric
circulation. Hence the variation does not have a greater effect on daily weather changes on

the surface of the earth.

|

Perihelion Aphelion
( 3rd January) ( 4th July )

Factors influencing Insolation.

The amount of insolation received on the earth’s surface is not uniform everywhere. It varies
according to the place and time. When the tropical regions receive maximum annual
insolation, it gradually decreases towards the poles. Insolation is more in summers and less in
winters. The major factors which influence the amount of insolation received are:

* Rotation of the earth on its axis

* The angle of incidence of the sun’s rays

* Duration of the day

*Transparency of the atmosphere



1. Rotation of the earth on its axis ¢ The earth rotates on its own axis which makes an angle of
66.5 with the plane of its orbit around the sun. * The rotation of the earth on this inclined axis

has a greater influence on the amount of insolation received at different latitudes.

. The angle of incidence of the sun’s rays

long distance and large area

sun’s rays

short distance and small arg

2. The angle of incidence of the sun’s rays since the earth is a geoid resembling a

sphere; the sun’s rays strike the surface at different angles at different places. This depends
on the latitude of the place. The higher the latitude, the less is the angle they make with the
surface of the earth. The area covered by the vertical rays is always less than the slant rays. If
more area is covered, the energy gets distributed and the net energy received per unit area
decreases. Moreover, the sun’s rays with small angle traverse more of the atmosphere than
rays striking at a large angle. Longer the path of the sun’s rays, greater is the amount of
reflection and absorption of heat by the atmosphere. As a result, the intensity of insolation is
less.



3. Duration of the day: Duration of the day varies from place to place and season to season. It
decides the amount of insolation received on the earth’s surface. The longer the duration of
the day, the greater is the amount of insolation received. Conversely shorter the duration of

the day leads to receipt of less insolation

4. Transparency of the atmosphere:The transparency of the atmosphere depends upon the
cloud cover and its thickness, dust particles, water vapour, etc. They reflect, absorb or
transmit insolation. Thick cloud hinders the solar radiation to reach the earth’s surface.
Similarly, water vapour absorbs solar radiation resulting in less amount of insolation reaching
the surface. .

INSOUEATJION

Maximum insolation is received over the subtropical desert, where the cloudiness is the least.
The equator receives comparatively less insolation than the tropics. Generally, at the same



latitude, the insolation is more over the continent than over the oceans. In winter, the middle

and higher latitudes receive less radiation than in summer

5) Land —Sea Differential: The Temperature oOf the air resting over a landmass differs
markedly from that of the air resting over an expanse of water in the same latitude: i)
Reflection is more by land than by sea. Especially snow covered area reflected up to 70%
90% of insolation. ii) Average penetration of insolation, and therefore heat, is more in water
up to 20 meters, than in land where it is up to 01 meter only. Therefore, land cools more
rapidly, iii) The Specific heat of water is 2.5 times higher than landmass, therefore water
takes longer to gewt heated up and to cool down. iv) The currents, tides and drifts exist only

in oceans which carry the heat to lower layers. This delays the process of heating and cooling.
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6) Prevailing Winds: The oceanic winds have the capacity to take the moderating influence
of the sea to coastal areas reflected in cool summers and mild winters. This effect is
pronounced only on the windward side. The leeward side or the interiors do not get the
moderating effect of the sea, and therefore experience extremes of temperature.

6) Ocean Currents: Ocean Currents influence the temperature of adjacent land areas
considerably. Warm currents raise the temperatures of the coastal areas, whereas cold
currents lower them. For instance, in higher latitude, the eastern coasts have much lower

temperature than the western coasts due to the influence of cold currents.

7) Aspect of Slope: The direction of the slope and its angle control the amount of solar
radiation received locally. Slope more exposed to the sun receive more solar radiation than

those away from the suns direct rays. In many valleys, settlement and cultivation are,



therefore, concentrated on southern slopes, whereas northern slope remain forested. In our

country, this phenomenon is well observed in the Himalayan region.

8) Altitude: Altitude has a direct effect on prevailing temperatures. This is because the lower
layers of the atmosphere are compressed under atmospheric pressure and are closer to the
earth surface. It makes them warmer than the layers at higher levels. Thus, as we go higher,
the temperature gradually decreases and the air becomes cooler.

Heat Budget of the Earth

The earth as a whole does not accumulate or lose heat. It maintains its temperature. This
can happen only if the amount of heat received in the form of insolation equals the amount
lost by the earth through terrestrial radiation. This balance between the insolation and the

terrestrial radiation is termed as the heat budget or heat balance of the earth.

1. Incoming Shortwave Solar Radiation and the Heat Budget of the earth and the
Atmosphere: The earth receives most of its energy from the sun through shortwave
solar radiation. The solar energy radiated towards the earth’s surface (1/2 billionth
part of the total energy radiated from the outer surface- photosphere-of the sun which
is equivalent to 23 trillion horse power) is taken as 100 per cent or 100 units. Out of
the total incoming solar radiation entering the earth’s atmosphere 35 per cent is sent
back to space through scattering by dust particles (6%), reflection from the clouds
(27%) and from the ground surface (2%), 51 per cent is received by the earth’s
surface (received as direct radiation), and 14 per cent is absorbed by the atmospheric
gases (ozone, oxygen etc.) and water vapour in different vertical zones of the
atmosphere.

The 51 per cent solar energy received by the earth comprises 34 per cent as
direct solar radiation and 17 per cent as diffuse day light. The heat budget of the
atmosphere comprises 48 per cent of solar radiation wherein 14 per cent is received
through absorption of the shortwave incoming solar radiation and 34 per cent is

received from the outgoing longwave terrestrial radiation.



(i) Incoming shortwave solar radiation = 100%
(ii) Amount lost to space through scattering, and

reflection )
(a) reflected by the clouds =27%
(b) reflected by the ground =2% 35%
(¢c) scattered energy lost =6%

Lo space

Remaining solar energy = 65%

(A) Heat budget of the earth
(1) Received through

direction radiation = 34%
(ii) Received as

diffuse day light =17%

Total =51%

(B) Heat budget of the atmosphere
(i) Absorption of incoming
solar radiation = 14%
(ii) Received from outgoing = 34%
terrestrial radiation
Total =48%

2) Outgoing Long-wave Terrestrial Radiation and Heat Balance: After receiving energy
from the sun (fig. 33.4) the earth also radiates energy out of its surface into the atmosphere
through long-waves (fig. 33.4). The terrestrial radiation is also called ‘effective radiation’
because it helps in heating the lower portion of the atmosphere. Twenty three per cent energy
(out of 51 % energy which the earth has gained from the sun) is lost through direct long-wave
outgoing terrestrial radiation out of which 6 per cent is absorbed by the atmosphere and 17
per cent goes directly to the space. About 9 per cent of the terrestrial energy is spent in
convection and turbulence and 19 per cent is spent through evaporation which is added to the
atmosphere as latent heat of condensation. Thus, the total energy received by the atmosphere
from the sun (14%) and the earth (34%) becomes 48 per cent which is reradiated to the space

in one way or the other.



(i) Terrestrial Heat Balance
Energy received  Energy lost
51% (i) 23% through radiation
(ii) 9% through convection
and turbulence
(iii) 19% through evaporation
total =51%
(i) Atmospheric Heat Balance
Energy received Encrgy lost
(i) 14% through absorption of
incoming solar radiation
(ii) 6% through effective ra-  48% through
diation from the carth radiation into
the space
(iii) 9% through convection
and trbulence from the earth
(iv) 19% through evaporation
total = 48%

Energy sent back to space = 35% + 17% (through radiation from the earth) + 48% (through
radiation from the atmosphere) = 100%

It may be pointed out that the mechanism of solar and terrestrial radiation is not as simple as
mentioned above, rather it is highly complex. For example, not all the energy received by the
atmosphere from the sun and the earth is reradiated directly to the space rather a sizeable
amount of energy received by the atmosphere is counter-radiated to the earth’s surface which

IS again radiated to the space and the atmosphere
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Albedo

» Albedo can be simply defined as a measure of how much light that hits a surface is reflected
back without being absorbed. ¢ It is a reflection coefficient and has a value less than one. °
When the solar radiation passes through the atmosphere, some amount of it is reflected,

scattered and absorbed. ¢ The reflected amount of radiation is called as the albedo of the



ecarth. * The value of albedo will be different for different surfaces. « Because of the effect of
albedo, highly developed areas such as urban cities can experience higher average
temperatures than the surrounding suburban or rural areas, a phenomenon known as the
“Urban Heat Island Effect”. » The higher average temperature can be attributed to less
vegetation, higher population densities, and more infrastructures with dark surfaces (asphalt

roads, brick buildings, etc.).
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QuTmeT  OBTeTEMILBAMBH.  HTEVHEN6LUTEL  6TETLIGHI  HTELBMED LIBASIL  LUIIHED PG LD.
yellufwied eteiiig L178%HF Geumium ewi  (Regional Differentiation) sygmup @i aipflelluwisd

uuiid oi@Lb.

HTeuBlensvuiulsy sTaiienild  Sipflalluled  HT6VBlEMEVUNHT  HETMID  OBMGID  HT6VHIN60
QAL HIBEG G eeleuTm  OTBILGHGIBH  6l6Lend  MeNbGHHOBE.  HTevblensy  LIB
BQUIBNBF  FIDHNVH  FmmIBEHLeT  CFThH I oHBHerlle  LeLGeam  QUITHENTSHTT  LOBBID
FpdF  QFwWeOLTHHeM60  6IHHemoWSH — OHTLTUmL WG  eleiilend  alend@Halbs%
sTeoplensoulwedssr  pbhd  CHTHBITGID.  HTVHEMeVH  Fnmidel  UBPSIwW  LIsLGeu)
ystefalaugmissnensg  CFafldbdl  UGSHSHTUIHSH  OHTLIUUGSHS  eleugemid  GFuien@s
sTeoplensoulwiedsy  CHTHOHBHHHUILLL  GBIUIVSSHITGD.  HTevBlensouiulsy, euaMuluIgI 6T
(Meteroloy) Op@mma@dw  GsriiymLw  spflelwd  Wfleur@b. eueflullwed  sleigs
alelDemIL60HHe0  BIelT  CHmTmId  Mleveyld  euTellensvll  FnpIBMETUID  HSHBG T

STTEOIRIBNGNUID  PUIIHTSHID. eI 60F  GFWsOPsHBHmeT  QuiBLiuisy  allglserler



2 FHolujLe eleugenid OCFuleaugl eleMuiulsd UG, eI 60 UISIUIGD 6I6TLIGHI  6)6T
LT 60H 6N BCLoevBHGHaMe CUTHBSH Hewm UJTWD T Sipflefluisd Lfleur@Lb.
RQeiaupallwieid  elalemDswi60  pUIeIUISVID  HTEVHENeOUTWISIL 65T  OHEHHISW  CHTLTL

2 6ML_UI6N6).

auraflency (VWeather)

amelemsy sl @ GBUILL  SLHFHe0, m GUEuILL  ChriHsled  euerd
LOGUITL_6VH &6V JBLIL HdnlgUl LOTBIHEVHM6N (CRULILIBIEN6D, DIIPHSHID, SHTHBBI LOBEBILD FFLILISLD,

Guaepr Lib, GQumfeyssit ommmid srewimsv) (Visibility) @pfiugmr@ib.

sreoRae (Climate)

HTEVHIEN6V  6160LIGI HEWIL STV  Si6Neiled  QATLO6HIL 0SSl  GeulILBlensy,  DIPSHSHLD,
STBm, FIOUSD  GureiBeuBensd  UJTUIHH OHTGHHHBIL L FIrFfl  PGID.  FH(HRIBHHIaM 60

gyrafl aurelenevenuid HTEVHIEN6V 6160 ONl6MeSH6VTLD.

(Elements of Weather and Climate)

STevBHlensouw]d, euTelleweou|d eeiml Gumev CHmeiipflenmevid Siemeubeiilesr GBI BHMmISH6NT

FBml  TBILGSlemser. slaflenild ReualFewrgss DQLILIHL S  FnBIHeT  6I6m.  Ee)allyentiged

FnmIH6IT  L6STeIHLOTHI.

Qpmen ‘GFsvdlulerd Sjevevgl LMgeiiansl ’ (penpulled Sienddlemenit. Loluflesr Fymef
Qautiuplensv  15°  GFevdlwed  (59°@) G,  GeuliuBesvenwl,  Geuliiwome  epsvld
SleneBHepet.  GQeuliworellwmengd  Youledmbs 1.5 15 2 wghHdled  SewdHsUuLl (B

CauliLupBleney  SHemTohaAIL LGS MBS

. eieioss — )

&L60 UL SHFHeVBHSH euelioemi 0 2 Fflaueny 2o 6ffen  STBHBILLGSH  gBRUBHHID
oL 14.7 Ueyewil. @D, HeOL (pedmBulsd ipdHdHonengl Ol flé  (penpuisd  WsdedumiT
apsuld eI IILBEB&E. S| evdled a1 HBeur Lmervd (Kpa) Su@Ib. &L6L 1L L HFH6v
QleMoemIL 60 SIWPHSHD 1013.2919 Sevevgh 1.013 Bl Y& auTeallensy  auenFLIL MHIG6IT6e0
WCamunT  aeILBL FIO AWPHHD CHTEE6T cpevld  eumelensy  SBPWILIGSHBH. BhIG

WCaTUNT 6IeiiLGH FIO DYWHHWD Hevayd G Mmismen Qenemib@GHl CaTLmTELD.



3. auefloewi_ev FyBensv (Humidity)

STHBASlsL  HevbGleen BITalenw P @& LWSTUGSBEH. QUL FJIHN6Y  (LP6VLD
Qe BTG  SPWeOTD. SFHTeuH  HTIBMlevieTen  BITelHGL,  DbHH  HTBHI
JIBmIGOHTeNEHD BHITalule SemalB@GL el Bui 2 e al&SHG QUi FIHemev U EGLD.

@sar ov@ Knots—kt MFK;. one knot = 0.52m/sec. @pbs &THBEBIL L HH 60 cLpsvLD
CuanissT @flsHdelmhs LBOBTH BLHIHBGHF 6CFsvaId a6

QUETIDEIIL 60HH60  LsLaUeHBLILILL.  GoamissT 2 silener.  @&He0  MPSHHLD

CosmiIEemen SINSleUH6 (LP6VLD, QITETNENEVENU! BTG DWW (LPIQHBSH.

6. 3 Rainfall r

@F60 6UMLLD, LOTHD WBBID [HI6T 6liB  SlgliienL ulled QL GHaledr  LoewIpWITEIS,

enipomeufledt cpsold ieedlL LILBEBSI.

Z_uefl (SNow)

uell  ell(pdeiIB  (PpsHB  OBMILD  DuBNSlET  DieTey  YPIUWIUBEDB SN 6UHET  (LPEVLD
auTalensvenWl  [Hedi@ (peitemlalldsds  (pud. RemausBem  HTeuHleney LOMBID  euTellsnsou e
FBIB6T PG, D6ofdbs mebsw prhser Curem Ouflw ugliusTemel 2 el ul BTBH6MED
@08y GCprdHaled LeLGaumuLlL  suTellenevEeT  HleveyBleimen.  @mIG  HleveD  eUTEM6,
Geuiuplenev, &STBEBT LD, Gwsbd LBBID LB  cpeomisenend OETelh  nslwliLbGSBEI.
QHDMMLUI  HEI FapIBmeNd  OETewi®  FlETHE euemyuLld  (Synoptic  Chart)

QUEDTIILILIHE TBHI.

suerflioawiL eoid (Atmosphere)

auefioswiL6old eTadiIgl Lellewwd &mm oipHesr Copuglinisd awomm 1000 &6 o wigld
alen] UFelulel(heb@D aITUHBHENTE0 e QHTGHULTGHD. SHamienl wl aiuigl 500 1Hle060IUI6T
(1 evedlwesr = 10 @Geol Flb) ewiBHen olenn  DPfalwied DA EHTH6NT & ([HGHIS GBI
TLIOUITHEMEMUILD HedT emoWIGHmS ChTdd SWHHIS CETeTenDd @ lnFdd Benm L
aleng ereiim  QuwiT. Seualeng@ui  eueflioemi_soid UsledwWF &FmpY  DieMIDUIS  SHTITETLOT 6T

AlenFWLTGID. RbH I elehdF GHmpaITs 2 6ol GHT6ITH6T DBBILD  HiEN6wTdhEHM6IH61T60



aleMswIL_60D  @Q6vemev.  THHHIGHTL LTS FhATened GBI 6oTD. @miEg I  ellend
GopaITs QmULSTeL @FHen Guomurlifsy euefinswi_sod E6vsmev. Leluled W&H S&TemrliBLD
aueoemi_6old  Lelufedr &MU Ceor  FmMY  QUHAMBHL.  QIGTIDEWIL 60D  BIBLOBM,  LDETILOMB,
SGEMOIUIBMB,  ONGHTHENTH 2 J(LPIQUITSH  ITUIHEBMENS  OBTILEH. @AFH60 DL TH
DFHBIOMH  QUTWHSET LG Hulsvd, Gempeaursiensl CBUGHUIsID  STewrlILBa6Ime.
ReiuaueloenTL_s05HH60. GUIBensd LOTBBRIGEHSE oBL elflalenl_$H60, FHHHIGHDHE, FHhIGHDHV,
Gumeiis UL UIBLIWIEL HIHLPOHET HeWL GILIBIBOTBEN. SISO 60HHET GIoTHS S Henmuied
99 FoaldHd &omT 32 &6 2 WFsHHBEGNMCmMOw sTeiiubGEBEH. U6l 60 DIPHSHLD
o W@y OFevevF GFeveL GHMMHHICHTEMEL CF60S MBS

QUSTILDEIIL 60D  LI6D  6UTU|EH6IMET  HeVEMIUITEOTEIGH].  ITUHE6T  SHollf, & oBmID

FHreult QUL SEHD eueTLD6IIL 60460 LTS bHSHIET6T6.
1_enmuikser (Gases)

6m)  GUGIILDGITL 6VHHI60 LIsL SIMU|SHH6IT 2 _6iTeren. Fl60 aUTU|HEH6T L (B  MBlensvlLITe
B HHHL  HTewIlLBGH e, BB Fev  aurubseler alSsd L HHBEH SLID,
BTVHHMGHH B0  CaUBILBGHSIMBHI.  MBLJN6  IOBBID  bFMe  Hw S
QITULSHeMe LRIG elefioemi 60 OoTdhsd Searsenelsd 99 FHalsldD @G0, BB UTWF
IR QR FHIH leMalBGHL &GHmBEe.

m6M)  QUGITILDETIIL 60SHSHI6 HTWILILBLD 6UTU|SHBME0 WOSBAD (PSBWIOTEISH D dFe6i.
gOeelled @bsd eutw] RevemevOwiellsd 2 ulTmer  eump  Guieondl.  Geud  eflgHsL
AlmUTESHHBE @elaumu] WSeD LWSTUIGHGIBEH.  HHFQ6  @606VTIDE  6THSL
Qumrmend srflwrgl. euell WeILeuHFH 6N OoTHdh Hem Denellsd Y bFmefein Sjene] 20.94
FHNBHIOTGID.  MBLTMEN 6l eutu]  suefioemisuHFHed  dFHsliguins  (78.08%)
HTWILILIHE 6B

i) euelewi_euH 60 SMTLET ML DbHemervigs isnie) 0.03 FHelHID HTei eralaid
@6ieumu] (PSS WILDT 60T QUTU|RUT D &(HBHLILI[BH S OB 6J GleuT6ntl 60 SIS 6i

Q6N FCFTHmMBUNED HTTLGT DL dHen6r0{H  LILIGTLIBHESTBEI.

IV) euefloemisudhHed Esiaumuielen e FPia ANsTe Halba aIHS GBS
QHHBO]| HTELHIMED (PHHUWSHHINID QUTWLHSHHTGD. Jolseisy @ sleMgled OeuliLiGHemeHd
AydbeHs CaTendems Heenn OCasmewigl. Lal  Geulin  wenLgHev (Global Warning)
pFgenans@ SeUauTu] @@ (WPpHHUl SHTrenl e6ilend BT i Geumb.



V) 9iB5S (WEHAWIT aumu| @BFTel 6lIUSTEGID. U6 05HH0 BH6ed  Si6re)
0.00006 &FHeislD PG, RS0 eIl USFMeT  cpeudFmBiseT  (O,) o siteme.
aueloemI_6udhdHev 20 &Bsomr LT @ Hsd 30 HGeor 16 LT 2 wyiugsulsd GSeleuru]
QFliba STenI LGS TBHI.

Vi) eueflloewileuddled ouTHTen  eaumuielell  Sieney 0.93 FHeibldD 2 sieng.
pwirer, 15&5CHed, enfellwid, ememl Feer GUTEIB 6ITUIGEE6T WSS GHMMBHDH DieTeN0HT 6
ST LGS M.  USTIDEHIL 0HHE0  WBL TN  bemeroB,  OFTemmer, FeoUT ML
Hmerv®B,  HriTuelr  Gomendemero®  CuUTEB  euTWHBEHD RMUUSBETEN  HLUIMIG6N

& 6001 (H600TIT S SHLILIL_(H6IT6IT60.
2. prrel (Water Vapour)

i) BT, el o @elsd ByTelwns eiell  ewsvhbded ugell o eiengl.  &&flw
CauliusdHermed BT HlewevseMedBhHBHID  HeVHHVMHBHID  HTOUTHIH6T 60 HHHID
Fraurhiselle  FHabsellelmbaHid  BImengk, pelwms  wrs el 6083560
GairdaLILB S TBHI.

i) BT Byrellwrs Wi QeulusHmears Hass08s  61BHHIHCHTETEBH. &
Brrelwnseder o eiepens Geulid etemiu@Go (Latent Heat of Evaporation) mymed,
FHreuors  wipd Gurgl Geuliub  GeuefCwmISEBH.  REBSHSH  HTeULDTHevled
o eitemenm Geutib (Latent Heat of Condensation) eretips QL.

i) Brmell  euefioswisudhaded Oeulid uflorBpd  wBEID  CeIliuF  FLOKemev
ABWS  HBS  HTT6WIOTEH  DMDOBOBBH.  HTULTHVISGGID eIl GUTLHleHELD
ST ApsoldTd UG Rbd BITeNGUIWITGLD.

3. andsaigubaal (Dust Particles)

aUeMDENIL_60HH6H BHID DBEHDI60 elewiemiBBSH HTFH HIEWMIHGHH6ET  SHT6TLILIHI6HTM360.
QT bHeT  WBpid  Brrelulmerd HalToHE, DMTHHH HL  QUTHLEEHD HTFH
HIEWIBSHEH6 T ILBH 6B, FTHIBIHNTS 2 LILSHSHIemWI, OFHBHI6N OBXID SIHHL  GLmg
AP HWHGHBMENH  Fapeord. Remed 2 _Hey  enallsd  CeumuBdeiimen.  Flev
FHTHASHHIEIHEH BT LITTenalbG LGOLLL & dnlguisnel. DLEMT60 Fl60 LIMTenaudb@Lll LIeOLILL TS
&  HITOTEnIL  QUMNBUISENTGHD.  6UTEN6D  BHTUID  LOMIGeD, FHflWel  61(10&H60  LOBBID
wenpwbCuTgdl  giuB  whEeoTen  @efl  CGumepeney, Fflweel srFdsefleds UL (BF
FpmInndmen (pevlio eIBLIBE a6



sueflioewil e =iBdH&sel (Layers of atmosphere)

QIeTILD6IIL_60ID, GeIlILBlensv, QIMU|HEHeTe LURISH DUWSIUWLTSHSD, BBID HewL GILIBID

Cougellenen FuiNBenB QLML WITHES OBTewI(h Lev DbBHGHenmsll LfléasliubGapgl.

Qauiuplensy  SigliLienLuilev:

1. 919 2B5G (Troposphere)
2. o9 eueflpenen (Tropopause)
3. UDLWHES (Stratosphere)
4. uevLeue (Lpemedt (Stratopause)
5. @LWBHG (Mesosphere)
6. BewLaer (Lpemedt (Mesopause)
7. Geuliu DIBHG (Thermosphere)
8. Oeiel DBES (Exosphere)

U BHeMe LIS B SigluenLuled :
l. @mUIQSHSHTE DNBHG (Homosphere)
2. ULIRSHSHT DIBHE (Heterosphere)

Cauglalemenr SigliLienL uilev:

1. Gougd) obHE aort 10-25 &1
2. Geougl ellewen BB DBHSHS

SWNWTSHD SigliLienL_uled:

1. swel 21666 (60 &.18) (lonosphere)
2. swell oIBB AGHSG

QUEIMLOGMTL 60&HEI6N S L DD ULLD 1-60 QBTHSHSLILIL (B6TeNSI.
1 =g =sipdb@ (Troposphere)

‘@rmBur’ et OFTELEVISTT COUTHET HEMELBIOTHL HPGHWD. @eleuBdHale0  LLoluledr
Cumuriiedmba BB GFsvevd Gasvev &TBAlel  GeulILBlensy GmBEBSH. e H6eom
BULpobE aort 6520 QeuliuBlensy  ReiaBeEdsd GompaBs. goamaisd SeinbGHE
yalulenr Liygdusiinienmed QeuliLiuGSHSLILBGMSHTEL ReITHl  HHDHBH. BBiG OCeuliug

Fovenr  (pedmuied HTHBBTOIEH SUIBIGAHTEL SHemed ORIILIF F6V6d  LDGWIL6VID  6TIRLD

SIS 65T BE0TT .



o Wb  oFHsfeEs, AFEMNES  CaIlIUBmed  GHOBHSHTEL  DHwen SulsOL]
wrpefsid’  (Normal lapse rate) eieiir gamiout. @He  DgliLienl wiuled SeiaBHE @
Quiedl] wrpIeid DBHG 6IaILT. Qi W, @9, Weered, Gaid, cpdLel (WHeduler
CopmeimiesTed  ReucupdbBenen ‘eutaileney ibE@&  (Weather Sphere) esievad  Siemipliu.
Cuad  @FHe0  Oeuliuplensy  WLTBILIGUSTEL BHemenr  Geulll  OTB  DBHSHE  6IR|LD

SIWMLPLILIGIE0T(B.

Qbd oIbsFT 2 WD  GLIHHBHLID, HTVHHBGHE  HTeold  WLTBILGEBSI.
BHIHALIUGH UL EHeT 2 WD S0 L LSHHmbBH 8. &5  euenguilenid, LSS U
Cremsll LGHulsL 16 &5 suswgullevid LFelujsiTongl. RHeniewLwl Fgmafl o wgd 12 &.ib.
YGLD. Geuliuplensv SIS BLOTGLDOILIT (OS] G e WP 3P &M BB BSI.
GoMTaETeLHMBHaIL &  CHTML_HHTeVHH0  DFH 2 WrHFHed BH  STenliLbGHBSI.
B6leubHDls  eTevsmev (e ‘Slgeauel  (pswedr’  (Tropopause)  slelL(BL.  QUTHIOUTS
allloTenmidseT 3 &5 2 wLrsHBE SpTala QeiaiBoddlsy LBsEaimear. Goeld eilermgdbsd
gmHGHmBW 100 106T6Ie0E6T QhIE 2 (HeUTs Lblenuld HTHEHHImEI.

2. agaiaflgpenear (Tropopause)

Sy  DBHHHCIEL  sleLMBE dlgalellpene  eleimIl  QUWIT.  RbsH  DBHG
QeLedWIHTHAD,  FIOL6LEVTH  LIGMBUWTHAD 2 6TeNgHl.  SDeIaBHHEH g ABEHMBUILD,
UL Wpdensud Lfledpa. SslahodsosHtsr ol Bl uTud  SrHBEBIL L MIG6T  (HiHe
EHEUFBUIDIEN) 2 6iTener. @ Hedl 2 WD YodsHwrensll uGHulsyd &omm 18 &S eueny
ugelujeitengl. &omT 17 @w&Hed 20 &8 2 wrsHsHed SsamimLwl OeuliLpensy -85 OF.&.
AGD. QhG FOalUbBemsy Heveydmal. ReuaBEHHBEG Gwsd  CeuliLbleNsy  HEMPSLD
BB (ROeIBFeTmp6)  gBUGIBH.  DSTeud o2 wIb  oHSfEE  FHsfdEs
Geuliupleneou]ld DiFH & MBS MBI
3_uenLwBbe (Stratosphere)

Strato  eteiiSHe  GQUITHET  ‘DIBHBBE’  6IOLSTGHD. RIBEEH DIBHHHHHBTHALD
HEmeLWLITHOD 2 6iTeNG . QWG OCeulILF Fevald gmBLBeUSEM60. @G HIOMT 16 &5 (LPpFHev
50 &S 2 wgh euemy ugellujeiengl. @0 GCEmissT GHeLemev. HITFSHHB6NT LOBHID BHITE]
FWemal  WHD  GHoBhH eMalGeoluw  sTemILBGSemer. @FHev  SHTBBTH  ECy
Frreeyd, HeLl CurssTsead eiFdBa. ReabBddlsd Hrer @Bsmer LLeuD &worT 22
S5 2 wrsHFHev urelueengl. Pui@ @Csmer, HAlw @efule @m iemevpen  Lifleumsd
2 (HUTeUSHTeVID LoBOMBTMH Deweomenl Lifleured CFTeNn DABSILBGUSTEVID  ESHeDIEHL U
Caliupleney Sy BEmE el 2 wiphdH STeliLGEBH. DHewen  ChHTIpsmB Gl

21b&5@& (directly heated layer) st oiemipriu.



QeieubHHe0  HTeOILBD  @CFmeen  Semeumeigdl  LwHHW  Crenauledmbal
SHHoUBIBmeT  CHTHHF FevevF OFevev DFHBMEHBEH. Cwed uFHH  BHTEVHH6,
DIBH6N6) DFHBLOTHAD RNV HTHTEVHIHV GHMBAUTHALD HTWILILGHBH. BbdH eCamei
walld GSHBGS SEG oelmealbeh LB oagrssdliiamend S65S BHBISSHISBSHI.
aueflemi_svdbHer iy iBHEAID (Troposphere) Fnfisene @BFTer 2 siengl.

4. uen. enefl (e (Stratopause)

A& UL WBHHmBUD, BenL. DHBMmBUD LIMNbHBH. UL WBHHNHHH 2 _UIHLD
Ganiupensy, @eiBeEdsd  (Hiorm 50 A 2 _wipsulLs  Bemevenw  (Maximum)
SIDLSBH. YREG SOBAUTE WSS H6V6YSBSI-

5 @ =uBhe (Mesosphere)

WOGFT 6I60IMBT6L  eMIOWILD 61651 QUITHEMTEGLD. LewL  suefl(penend@ll LIB@& e (BLd
Qg smmpPer  Fyrafl  Geuliuplensy  GHOBHBEH. dASHTOUH  &HomT 80 &S 2 uwirdhH a0
Beiapsdea Ceilupemey 90" 0F.8. G, BeaBeEdsd L Hbseorer Goug) alleneimsi
HaF6Imer. UL WBHSH STewilBL @Camer Qmi@ WEad Gombhd alGSBH. SmhE
T SEHellel  Sieey GMBHH SBHLUUSTEL Dienaudbeien Oouliugbemnd 2 L SeUHD  SHBenId
GOBHBHINBIBH. DHeTed SHInL Ul Gl ILBlened GemmbdH STRILILBIBSH.

SiGALLGHBeT0  CoBuys @ DbHHeL  Owevedlw  Gev  DBEEGH6N
Capmeiimpidleiimen. @FH60 2 66N HiFB6BeNG  ILTHFH WEaD GHemmey. Lalulelmbal
BTemibamigul  ReleuBeder Guanisamen BTl lg @&Gsmmen® Guwsmiser (Noctilucent Clouds)
6T SIMPHITBENT. SHIFG DAWHSHD WHD GHomey. 50 &ibed e@m T w  uied
CaTLmgd 80 &.b.e0 0.01 Ff w 1B DIWHSH Hlemeven! 61 HSBBEI.

6. Qe =iRHeG (Thermosphere)

RQeueubdH@& aorm 80 &S 2 wrHHBE& Ged EHIBpISEISETEN .0 eIeD]
ugpellwsiiongl. @miE 250° Qs.8. wHed 1500° 0F.8 eeny GaluBeme Heveydna. Bibs
GeuliupleneoBul  euellioemi 60 SDIBHHD WEa|D DH BT GCeulILBENOWITGLD.  6TerEeugHTei
Apmen Gl DBHHE eandSemeT. @mig Bevald GQeuliupleney Ffluieilsn egBUBD Geulil
LOTBBSSIBE B LOTBILGESBSI.

100 &.bsE Gwsd 2 6iten  auefDswiLevll UG HBerlsv, g fluwieiembaID,
aleiOeueMullelmbHID QB  HTavld  SHITH6T, ¢ SHTH6N, LB 2MHTHHHTH6N
SFWemal  GUBID  Geuliupensy  ITBBHMS CHTHBBeIEHHmer. ABHTOUH  EeN6)H6IT
@eaT DIBBED 2 66l eITUBSHEHL T allenel il B oty Sigmibsefledmpba  (Atom)



61GeusbL_Jreidenen LIflGgielbhEemer. 616subL Jransenen Sgmieledmhal Lflds aGUUSBE
Slwelwrédsd  eTeiiml  GQuwT.  @elalend  WNWTEHHBHTe0, GEelalbBaHden  GQeuliipbeneo
Wseb 2 Wihgk STeoIuGABEH. RbdH AUSNWLTEEHBTO HiHal @6 (AUrora) sl
@ofuiuisd  Bawe HEHAIUGHH6NsL BHDSBEH. ILCHToNHHe0 @DHemen  WFFPFUI

WITEMTQUFUIL_ 66T  6T60IQYLD  {6MLPLILIT.

7. 2uwel oi@s@ (lonosphere)

&omt 60 &b 2 wWrHHBE Gwsd 2 _sitenm  aIeMD6WIL60HmEH il DBHHE —6eT6u
SimpsBapeT. FflwelLOBhad ML UB 2mHTdHsHTHen, alleubousiuled®mbsd  sumLD
STeSEHTH6T  GUUGH U0 2 6item  ouTl] SieISHeled  Gorgl  616leVHL FTaiTHmeNT
sigmelelmbs Ufdamear. Qbs walssl Bbd ABSHD AHBD  STeIL{HES SIBe.
SWNWTHHD — BilG  BoLOup@EBs.  Qeabdd  Crowr  mevdemen  GeuE,
OFHTmeaIBE ADIIL 2 _HaBHBH. BbS BHG OCwaid U FABlw  ABHEGSTEHL
UflssULBHHIBE. Dl MIRBHISGHSL USHUIETOUTEGLD.

I)D o@&se :agrafl 90 &b 2 wrd euemwy ugel 2 6Teng.  BHSCPID  GHMBHSD

FTCeuewr CsmeniL CripBuim Siemevdemen Geu@ OCGHTemevalBE@ DI (LPIQULD.

i) E o686 : @x 90 A1 apHsv 130 &S 2 wgd ey uFelulsTengl. 2 _uliim
SIHTOeuewT BrigBuimr  imevdemen GauE CHTemevaBE I 2 FHBOBH. S6elalbBhHE
afelena® SibHE (Kennelly — Heaviside) sreiimid SienipdbalitiGama.

i) F o666 :@5 usedsd F1 wppiw F2 sipsgsemed @pelsd  @eielyesin
QmWHHID HTEMILILBLD. & 6160IB DABHG OFHmemev &My Cruimr ¢l uriiBg Oufgib
vweruGEma. F1 woBmi &2 @rewiid Csrha  owleiien 2iBaE (Appleton layer)
6T60T0 IS BLILIBS B
G 2056 @& ot 400 &b, 2 urSHHBE& BGed Smewt LGB
8. Qaiel =iBée (EXosphere)

R6uaIBHHE IEMDEIIL0HH6 HmLF LUGHWTGID. @Heil 2wyl &womT 500 &6
W& Hev 1000 &6 euemy ugellujeiiongdl. QmG HH6NH6T GHomhd enall@eoCuw 2 sitermen.
DHNT6V HIH6TH6NT QEIMIL 6T 6iImI CLoTHIHL WISEE GHmmauTs gBLUBHMBSHI. HIH6TH6N
GmBhe leneled Cuormid  Gelauelioemi 0 UGHHEG Oeuell DBHHG eTeIm U,

Q6ieuBHHH60 MBI TN  OBBID  OeIWID  eUTUBEHET BT ILIBSITB6T.  eUTU|ESH6 6T

ALy Senelmsell ShIE SUInIEa6Imen.



Incoming Solar radiation oI SymidlevF  QFTBOBTLMsd 2 sitem Gl L
aTpdhaIbHefer GHT@&IBL Insolation (In+Sol+ation) e QFTeveLTEGID. BHwen  HLOIH6L
Gflws sHiTalgsd o6  SDWSHBeT RbdH GaTed ybleww Copréad eumb & flws
BFHTHereT lenallenen SPlul LWSTLGSHSILGSBSI.

QIeMDEMTL 60560 &IoMT 480 &lLIS 2 wgsHadled @Her A el UGBS
Qpemen  wUGITGsIT  BULT et BHeIUTG  cPsUD DI BIGIMBEINT.  S6MILDEIITL 60835 60T
Qaueiiigiieny SewLuld  sFHiTeiFelsn wHlewer Hfw wrpfed ser (Solar Constant)
Siemplur. gflw  wrdellenw oiNslehTEeT LlaTaudOT® aIenFUBIGHGIBIT: @M FHF 0F.10
urtided @@ MOLSHe0 a&worT 1.94 Hgmo . HCeomfl  Geulin  yBmeL  HewLHI M,
SIDHICU gflw wrpfled ou@Lb.

yeiuflesr  Guopupliied Bewd imaiidbd SBUISSHHIBEHHEGLD,  I6TTILOEMIL 6085560
SNIIGLTEH 2 WILTGWD LOTBIHVSHEGID SHTTERIOTUI 2 66N  HUBBEL  DMHHICD b
Gflw uBpeoT@b. @bH FHfw wBmsd 150 Wsvedwsir &H.16 GHTensvallsd o 6item LW
Coaipl S ABH.RAbH Bmemsv  GeueluiBid  Fflwer  GHTemsvaledliLsHTe0  gflu
apmedst  BaFfiw  on usHCL uslula CFam mLABE. BbHs GMBHS
GG yeiuferr CoBurliisd BHWD DimeidHdH HHDBEHEHGL CUTHIOTOIHTS 2 6iT6rn
gflweled®mbsh UBLLGL Geuliun 1HeETheH Dlemevalgailst &OTT 8 HILOL MiHeafed LLblenul
QUbEHI DML BHBHI.

yaleww GCpread eumld SHTeiFdsr WwHIY SDSSHTEID BTG —HTJ6wlHen6NL
QUTBISHS! WTBIFEBH. DiN6:

1. afweier Geuefui® (Solar Output)

2. gflwenr - yaldbd Qe Cuiujsen  OFHTen6eve)]

(Sun — earth distance)
3. ailwssiseien ailwd6srenid (Angle of sun’s rays)
4. usels B (Length of day)

Lafuiefer Qaiafuig

gflwelerr  emwowlLGHuUTL Hawd Demibs®m olensnullss  cpsod  GeuefGuimid
MWL BHTAIFEL OBEBID MOV TR Fooald PHUI  RH  (WpeomHefled  Fyfluielesr
WlLGHUIsE GeuliuBleney 16 10° 10 @D, &M STHSILUD SHewgF OIHBBHSTE0
gflwedlssr  GuoBuriiisd oimeugk  CuTL BLmerollwifed  SiueuIBUTEI  L6Y  DTBISHELSH6IT

bapdemer. SHHmaul  TpIGHeoseT Fflw  CuoBurinisd em Geuliupleney LOTBILITL ML



gBUBHHIPBe.  QHeit  alleneniauTad  Lsv  HHIDLeTellasT  CHmeiimidleiimen.  @bHll
Yetefaaien Oeuliuplensy SiGHewend aEmplulsien LG Huler GesuliLplensvenwall  &emBhaib
STemlIUBLD. Bbdd  HmbLsTemMasemen  gflwiisiteflader (Sun Spot) eem  SiewIHE GOIBEIT.
RbHd BmDLsTeMBeT CHmeoimid Curgdl gflw wrpfleluflesr AT @it (WHev Syeni(®
gpeldsd  LIPUTG  gBUGSBEH. @Dbs  wigurh  HAw  GoBuginisd  Cameimibd
H(HLDL6TTENMB6T6H  cTeuiTemN beNBMUIF FTThHHH. @RbHLI  LieTermoellen eremrenibend oM 11
AMBBEDHHGH RHUPOB IAHBNHHIE GHOBSHBEHI. el suFeoTBHled GHMmISIUI LI SbaHTevLD
(Little ice age) eamu@G es Golihsh STevBme0  OIBBSHHBEG & Muwisierserer
GHBBe  HTTMOIDNBHEIH DPaluisd DPlEhTaHen g fluwliLeTeaendbEID, HTeVHmeVHELD
QLB 2 _sitem  QOFHTLTMU  HleweOBTL (heblemennT.Gosvid  LogmhiGeflesr  enoWILILIG S uled

9 _GUILTGD 6UMETLIBIGENET Hgoaldb@ld, FHfluwll LsTeiselen semrenlldamas@d Geml Gui

yellwimengl HerenenshHT6en sBplboareni(h & flwemerud sFBBlelmang. Usi
QM (POB  HeneHHTC FMpSleuy &HomT 24 1el@hHyp, gHflwens @ (Wpewm SHmuleuy
GlOMT  365Ya  BIL&sEHD psdleiimer. Lol Hoid oAFHsd  CuoBdledmhal  HHETHF
apedmal.  ull  Hlwenend &mns eupd utensd FHPiar Bewi e Liors  (Elliptical)
o eienHme0 Meneufl 3 10 CxpHuled yald@id, FHflwensbEd GenLwiiu’ L erensve] 14,63,
18,000 &5 et  GHophHNIHIBH. SbHemevuisd Uelwmengdl  eIpdSIOTHI  GUBID
sFHTaiFmaall &omm 7 FHASHD FmBHeoTsll QUBISBEH. DieuITCB 23M6v  [HTEIHTLD
Carduisd GemalsEnd@ @mLULL GETensve] 15,12,97,000 &1 o6 B HHIONBHoUBHTE

yeallwmengdl Heiid  nFHle0 23%°  gniieuns o _siengl.  elenBan & fluiba BT
yelufledr  eteveoml  LFLILES6TaVID FOLTHOD OCFRIGHITHOD  all(PaIFHe0me0. L& S
Cremsulsd Qb SHiHounismen CrTeEsHF OFsvevd Gasven &Fflwd soHliTeefler  Gapey
GMBHBHI. 61601 G6u & NWSBHTH6IT, Sie)msl6oT all (G memid SlgliusnL_uilsv
Amaumasentall  fesiuGdampar.  euppileo  arule) &dHisen (Oblique ray) Gugmb
uglenl  &LbHGHIF CFe0nIHTEL Dsnaudbefle GeulILlLUGHSHID HpeT GoOBSBEH. BB LIH6D
Bauswenuiley gflbadiset CpisasHsTe (Vertical ray) elgpdeimer. @senmmed & fluw
2 b BB Ffw SevslEGHD ChrHHesd SmUumSHall BHUFI DHS Geuliud
o _6eN& . &I US| HTeVRIB6TNY FfNWbEHTHen CHTHEGHHHTH LSS WIGTemHUTeD
alwpdsiper. @QUUGHmW LG 0Fs060F 6Feve0 Oeuliud GHBEBEHI. sl  Fmul
&HTEen el HIHAULILGHSH6T60 CaulILpBlensy GemmauTs SmBELD.
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yell g lwensnF &SHBEpID LTSS HeTHHBE 66Y2° FTuibEIeengl.  elenGeu
CamemLufled LBL DFHBOTHAD, @6 GBI GHOBAUTHAD 2 _616NHl.  GMTHTEVH 60
ussy GBI  GopauTsad, ey GBI DHBLTEAID 2 _6T6eNgH.  QIBLLD  (LPIDSISHID
yosHw  Cremasll ugdHulsd GSgey UssL GBI gBHIHTY FWOTH 2 6ol  Ledluller
FIoBFAufenmed Liselenr BU & THUGHMBH. LB CHISHHT DleMe D & fui1db S TH6r 6.
Capleyd OTWIUSBGHS STgewid Loluledr — &pBd oFder gmuley (002 L »Gwialsm6)E
ylulesr  &pBd  1oB@ID  SFBB  UGID. DHeT  HIIEWIOTHS  LHoIbHTevmIHeT  (BoHmenL,
Qoo HT, @GeiT, euFHHD) o ewiLnHleimer. Ll FflwewenF  HFBpY  eumHLEUTIHS
QBLHHO Bmupsvs  (omrF 21 b Bxd QFiuLbur 230 Bxd) aflweler SHirsel
ywshaHw Cremss@ Csm@GHasTes ellpdlamper. @m0 Lalbd Demenursd 6Fe0ad
&FHTH6e FlugHsentall LfssluBGaemar. SLUGUTIOSH LS, Qe FTeH HHHEGLD
@Qeuallp  BILE6T &0 USITe] BILS6T (HIEIFHOL) euBL. @RFHed rTdE 21D
Cardlemuwl FemeowHT  FIo  LS6IT6Y BT 6TOD  SIGWIPLLT.  SUILHeNdS — HT6VMBIGB6IT6E0
yosHwCremall u@gHuied gflweler Gumwetey BB allWEBEH. SILGH U HHS
Slmoud CETHEHF GFevevF GlFsven UBMEL GHWbHH BTG aubdHl Himaull UGHHulsd
sy @Gosha GamsH. Qaal® Cadlsellsd @rajdb used 12 wewlCHIwLTES

STEOILILIBLD.

Solstice — eeti3  euHHen  GFmevelsst QU g flwen Biéma. (Sun Stands)
aUSTGHID.o3601 2110 CHaHwd, 19&FouT 2210 CHFHWID Fhal BT SNTGWD. 31 211D
CopaHuled yalulenr eu_ simeud FHhwenenr GCwrédaF awmr 23%° eu_yporsl  GQUWITEFS
DML EBHI. pmBWTeL FHNlwelerr CrTGHoHHs sHTHe HL& Grewasiigduisy (Tropic of
cancer 23 ¥’ e &6@) QFngHs16 alwdng. aaiBa el Carenoraig Sigsone &M
@eflemwu]d, OHer GBsmemd  GHewmeutenr  FGflw  @efledwud  CQUEBISEIBET.  DIBHTEOUSHI
alLCamensglan  eteveuTll LG HBellavd BHemeowimenr FHfluwl eefl allqpd OFHeir  HiHoUHH 60



&flw  oeflGuw efiprgl. wabur 2210 CapHuied e Casmeamiu@duisd Geuliub Wasd
GOBAUTHAID, OHEICHTANILGE e GeuliLorsad SmeGD. & Golt Fpa  (Winter
Solstice) eramiLGW.UMLTBST FGiws SHTeiFdled LBS ML gl WTEs  CsTew(®

Uall L6v LoewTL6vmhldenTadll LM ebaliLBalemal.

BLas Cremasdb@id  (Tropic of cancer) wasy Gremss@io  (Tropic of Capricorn)
@enLulsy (232" a1 wpsHed 232 0%) BMHEGL OUEMLGH MU CEULILIDEDIL 601 LG
oIl SIEMIPLILT. @UuGHuled  oigls  Geuliud  BHleveydmEH.  @BFH  OeulILIDENTL 6VLD
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GfwsasgiTalgFed alefioamisushHed SOl DML H6L
(Atmospheric Depletion of Solar Radiation)

aleMDeNIL60HMBHH ~ BLBHISHTH — GHiuld sHiTaigsd Ualluglenl  SienLSHBEI.
aueMewIL_60Hd60 Liwlewld GFUIL D GHTemevenalll GUTBISSHID OMMID 66T ILDEITL 6088601
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1. Myduedssed (Reflection)
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2. AspdHmHed (Scattering)

QIeIDEIIL60HFH60 2 6iTenm  HFH6T, 2 (] LOBBID LehddH SHemISHGH6T  OBHID
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3. dpdszmed (Absorption)

QuUITHL_H6iT GTwsbsHTaiFededmbal Gl g aenerd HrdHHIH HLD(LP6IT
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4. gefluyeymdev (Diffusion)
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SHpul ol alpslemer. Flisene] MHevdsfl, QUL Gyredwid Gumeiip &l UgLOmISeTeD
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UNIT 11

Horizontal and Vertical Distribution of Temperature-Range of Temperature-Diurnal
Seasonal and Annual.

The amount of insolation is largely determined by latitude.thus, of all the factor
controlling the distribution of temperature on the earth’s surface,latitude is undoubtedly the
most important.Distribution of temperature varies both horizontally and vertically. Let us

study it under.

A) Horizontal Distribution of Temperature B) Vertical Distribution of Temperature

A) Horizontal Distribution of Temperature

Distribution of temperature across the latitudes over the surface of the earth is called its
horizontal distribution.On maps, the horizontal distribution of temperature is commonly
shown by isotherms.Isotherms are line connecting points that have an equal
temperature.When we analyse an isotherm map, it can be seen that the horizontal distribution
of temperature is uneven.In general, equatorial region is hot and its temperature is high
throughout theyear. Generally, from equator to polewards, temperature keeps on declining.
Thelowest temperature is at and near the pole. Sun is almost vertical in the tropical zone,the
annual average temperature varies between 220C to 260C. The 220C is at Tropic
ofCapricorn, laying in the southern hemisphere. Along Tropics of Cancer, the annual average
temperature is 240C.The reason behind the difference is that, southern hemisphere has more
waterbodies while northern hemisphere has relatively more continental areas.lsotherm is an
maginary line joining the places with same temperature are used to represent distribution of

temperature

Horizontal Distribution of Temperature in January(seasonal distribution)

In January, the sun shines vertically overhead near the tropic of Capricorn. Hence, it is
summer in southern hemisphere and winter in the northern hemisphere. The sun is overhead
at the Trooopic of Capricorn b the end of third week of(dec 21) 23.50S.Entire southern



hemisphere witnesses bright sun,greater insolation leading to high temperature
throughout. There is no wide and large landmass in southern hemisphere as compared to the
northern.A high temperature is found over the landmasses mainly in three regions of the
southern hemisphere. These regions are North-West Argentina, East and Central Africa, and
Central Australia.lsotherm of 30°C closes them. In the northern hemisphere, landmasses are
cooler than the oceans. As the air is warmer over the oceans than over landmasses in the
northern hemisphere, the isotherms bend towards the north (poles) when they cross the

oceans and to the south (equator) over the continents.

This can be clearly visible over the North Atlantic Oceans. The presence of warms ocean
currents (Gulf Stream and North Atlantic Drift) make the Northern Atlantic Ocean warmer
and the isotherms bend towards the poles. Over the land, the temperature decreases sharply
and the isotherms bend towards the equator in Europe.In the southern hemisphere, the effect
of the oceans is well pronounced (due to few landmasses).Here, the isotherms are more or
less parallel to the latitudes and the variation in temperature is more gradual than in the

northern hemisphere.

JAMUARY

Horizontal Distribution of Temperature in July (seasonal distribution

In July, the sun shines vertically overhead near the Tropic of cancer. Hence, high emperatures
are found in the entire northern hemisphere. The sun is overhead at the Tropic of Cancer by
the end of third week of June (June 21st) at 23.50N. Entire northern hemisphere witnesses
bright sun, greater insolation leading to high temperature throughout. During northern
hemisphere summer days, the isotherms turns towards northward over land as it is hotter than
water.The regions having high temperature include South Western USA, the Sahara, the
Arabia, Irag, Iran, Afghanistan, desert region of India and China.However, the lowest

temperature of 0°C is also noticed in the Northern Hemisphere during summer in the central



part of GreenlandDuring summer in the northern hemisphere, isotherms bend towards the
equator while crossing oceans and towards the poles while crossing landmasses.lsotherms are
wide spaced over oceans while they are closely spaced over landmasses.In July, the deviation

of isotherms is not that much pronounced as in January.

The factors responsible for the uneven horizontal distribution of temperature are:

1. Latitude: In the previous article, we have studied that the angle of incidence of sun’s
rays goes on decreasing from the equator towards the poles.Higher the angle of incidence,
higher is the temperature. Similarly, lower the angle of incidence, lower is the
temperature. This is why the temperature is higher near the tropical regions and decreases
towards the poles

2. Altitude: As we all know, the temperature in the troposphere goes on decreasing with
increase in height. Temperature decreases at an average rate of nearly 6 degree Celsius per

1000 m altitude, which is known as Normal Lapse Rate.

3. Land and sea contrast: Compared to land, the sea gets heated slowly and loses heat
slowly. Land heats up and cools down quickly.As a result, the temperature is relatively
higher on land during day time and it is higher in water during the night.Also, the places
situated near the sea come under the moderating influence of the sea and land breezes
which moderate the temperature. There are also seasonal variations in the temperature of
land and sea. During summer, the air above land has a higher temperature than the
oceans. But the air above oceans gets higher temperature than landmass in
winter.Notwithstanding the great contrast between land and water surfaces, there are

differences in the rate of heating of different land surfaces. A snow-covered land as in



polar areas warms very slowly because of a large amount of reflection of solar energy. A
vegetation covered land does not get excessively heated because a great amount of

insolation is used in evaporating water from the plants.

4. ocean currents :Ocean Currents are of two types — warm and cold.Warm currents make
the coasts along which they flow warmer, while cold currents reduce the temperature of the
coasts along which they flow.The North-Western European Coasts do not freeze in winter
due to the effect of North Atlantic Drift (a warm current), while the Quebec on the coast of
Canada is frozen due to the Cold Labrador Current flowing along it, though the Quebec is

situated in lower latitudes than the North-West European Coast.

Warm Current g COl0d CUrrent = s e ogp—-

5.Air masses: Like the land and sea breezes, the passage of air masses also affects the
temperature.The places, which come under the influence of warm air masses experience
higher temperature and the places that come under the influence of cold air masses
experience low temperature.

6. Vegetation cover: soil devoid of vegetation cover receives heat more rapidly than the soil
under vegetation cover. Because vegetation cover absorbs much of sun’s heat and then
prevents quick radiation from the earth whereas the former radiates it more rapidly.Hence the
temperature variations in densely forested areas are lower than those in desert areas.Note:
Along with these, the other factors which are responsible for the uneven horizontal
distribution of temperature are winds, nature of the soil, slope and aspect of the surface, relief
features, etc.The horizontal distribution of temperature over the globe can be studied easily
from the isotherm maps of January and July months since the seasonal extremes of high and
low temperature are most obvious in both northern and southern hemispheres during these

months.


https://www.clearias.com/ocean-currents/

B) Vertical Distribution of Temperature

We have already studied that the temperature in the troposphere decreases with an increase in
the altitude.This vertical gradient of temperature is commonly referred to as the standard
atmosphere or Normal Lapse Rate. However, this normal lapse rate varies with height,
season, latitude and other factors.Indeed the actual lapse rate of temperature does not always
show a decrease with altitude.This drop is 6.50C / km of asent.It is also terrrmed as vertical
temperature gradient. The normal lapse rate is not always the same but it differs depending
upon height,seaon,latitude or other numerous local factors.Amount of terrestrial radiation
reaching the altitude and Density of air to absorb the heat energy at higher altitude.As both

the above said factors decrease with altitude, the temperature also decreases.

Inversion of Temperature

e The phenomenon in which temperature increases with increasing altitude temporarily
and locally under certain conditions is known as inversion of temperature.

e Inversion is usually of short duration but quite common nonetheless.

e Long winter night, clear sky, dry air and absence of winds leads to quick radiation of
heat from the earth’s surface, as well as from the lower layers of the atmosphere.

e This results in the cooling of the air near the earth’s surface. The upper layers which lose
their heat not so quickly are comparatively warm.

e Hence the normal condition, in which temperature decreases with increasing height, is
reversed. The cooler air is nearer the earth and the warmer air is aloft.

« In other words, temperature increases with increasing height temporarily or locally.

e The phenomenon of inversion of temperature is mostly observed in intermontane valleys
due to air drainage.

o During winters the mountain slopes cool very rapidly due to the quick radiation of heat.

e The air resting above them also becomes cold and its density increases. Hence, it moves
down the slopes and settles down in the valleys.

e This air pushes the comparatively warmer air of valleys upwards and leads to the
phenomenon of inversion of temperature.

e Sometimes the temperature falls below freezing point in the valleys leading even to the
occurrence of frost. In contrast, the higher slopes remain comparatively warmer.

e This movement of heavy and dense cold air towards the valley slopes almost like water

is termed as air drainage.


https://www.britannica.com/science/lapse-rate

The Mean Annual Temperature Distribution
* The Isotherms are imaginary lines joining places having equal temperature.General
characteristics of isotherms .Generally; follow the parallels sudden bends at ocean-continent

boundaries.
* Due to differential heating of land and water and due to ocean currents.

Spacing between isotherms

* Narrow spacing between isotherms indicate high thermal gradient (rapid change in
temperature).

* Wide spacing between isotherms indicate low thermal gradient (small or slow change in
temperatures).

General Temperature Distribution

» The lowest temperatures occur in polar and sub-polar regions and the interiors of large
continental subpolar regions due to the effect of continentality (far from the moderating effect
of the seas).

* Diurnal (daily) and annual range of temperatures are highest in the interiors of continents
due to continentality.

» Temperature gradients are usually low over the eastern margins of continents because of
warm ocean currents.

» While passing through an area with warm ocean currents, the isotherms show a poleward
shift.

* E.g. North Atlantic Drift and Gulf Stream in Northern Atlantic; Kurishino Current and
North Pacific current combined in Northern Pacific.

» Temperature gradients are usually high over the western margins of continents because of

cold ocean currents.

Anual Temperature Range

The difference between the warmest and coldest monthly means is called the annual range of
temperature.lt varies greatly from place to place, There is a time-lag also, Usually the lowest
monthly mean occur a month, or on occasions two motnths after the winter solstice,while the
hihest monthly mean generally occurs a month or two after the summer solstice,January and

july generally represent the extreme months.



Goli Sl i
(Horizontal distribution of Temperature)

yeltuyider Geuliupleneoulsd QL HFB&H S oFHs Coupur®h  sreoriLGasipgi.
fLsglenr Oeauliplemsvenwt Hiteouiliugled SbH QLSS D sCrmas (Pphew @LHms
adHHs  Burdlend, Guwed ued yelullwed sryenisepd oF  Cremsenuwill  GuTenGm
(LPSHETEDLIOWITEN  HMTemNBNTHL  LRISTBRISme. SF CHTBHEnsE&H BewL Bw STewrlil@L
Geuliupleney OTEUTL loB@& &lenL ol L QeulIUlILFelsd 616wl GILIWIT.
FLoOULILIEBHT (B H6IT

QUMTLL MIH6T60 Oauliud SenL il UFalsnsvd GBiGHIH STULF Fooeulid CHmBael
(eMpUTHFSIOT)  LWSTUGSHSUILGHImer. FIo  ee]  Geuliuplensy  Gemewi  LisvGeum

QL mIBmeT Qeneuishdl alenJWlIGD CHmEH F6aulisCsTd e @LD.

YLrinlsl Ge i el i .

Qurgieuras  Geallupensy, LeIBBHEHTL B UGHUTMBH HiHauhissnen ChToHaldH
GoPBhHH  OBTICL QFLHGIBH.  eIamId  RbH  HeweouledmbLH DB  TBILTG
STeWIlLGEHSIBEH.  Cauliupbensoll  LUFalsns0 DI F6rensd L GUTHILSTES  Spldler  Fio
OauliLsECHTHHeT DI F Crensdd Senswimensd GFsvsv GauemiBD. FIo  QeulILGCHTHSHEIT,
Qurgleutes  GBE HPEHTHF OCFMIBTID WA LISV  6UMETRHENGNUID L0  FldbdHe0me
SIMWLLBMTUD  HIDHHEH GmTemiBetener. &HLeledmbdH &HMID, HL6O HOITL L MhIH6N,
D66V HMLB6TT LoBEID Gosepl Lib spdlw srgeniaenhd @fllgals GeuliLpamevsnul ids
Slenelled LITgdHSlemen staLigl OgeleuTalemmal.

(Factors Affecting the Horizontal Distribution of Temperature)
yalliugiinied @L HHB& G OQeulil  Blewev OTRILUGHSBH. SBHemen  GeuliLid

SlewLLugeusy etereumd.  LellLglifled Gurgieuts @ GLHHed BHleveyd Geuli  Hleweo
SN HMSH DmLUD  GRwssHT  alFeds  DeMwaUlIGUTBISSH  Diewww|bd.  sTenGe
GfwussgliTaigelear Senemalll LUTHEGLD Sryenis6er, OCelind L LILFalsneol LTS eELID
HTTNBENMTHD 2 6iemer. UalIUFiled Geuliud SenlLugalensoll UTHE@GID  HIyemnilabel
et eu@omml euflenFulL UL (heiTerent.

1. a1 g6yemwas (Latitude)

2. &Lev I LGFHemba 2wy (Altitude)

3. sLael@mba &npip (Distance from the Sea)

4. meod ommib Biler ugeusv (Distribution of Land and Water)



sLev BOym_Lmiseir (Ocean Currents)

ofaid srmm (Prevailing Winds)

N o W

Guwasewt Lib (Cloud Cover)

8. wenpriGumPey (Rain fall)

9. wemehHmL &6 (Mountain Barriers)
10. plevFafley (Aspect)

11. plevsdeir Hevemio (Nature of Land)

1. o1LgCyemas (Latitude)

yaliuginied  uelbBHCHET 19edmhal  Himaubidmen  CETEHF  OFsL60F0F6060
Gauliupleney  GHoombd — O@mewiGL  GFsvsdleiimal. yelulenr  GoBuglienu  SiEDLUJLD
GilwsssTaiFels ene UalbBHEHT. B LUGHUlsd DHBTEHD, HiHaI LGHHUNED
GOBAUTHALD STMLILGSHBH. LUalbBHCHT. Bl LGHulsd el @Gflwelsn CFm@sHHH
&FHTH6N  DFHH  OCaliusbHensid HHD. goemafled Siemen  sueloemiLs0HH 60  QLILITHS
GEMBAUTET  HATID HT6d LD CFuIFBEH. QFRIGHHHIH SHTHET FTUIITE  HIHTHMENH
ST I9EVID GemmauTen UFLIenLICUI CeulILiILBSHSHID LIOTL6NL U I6HT.

SIHALUGSH MW QUbHMLUWJID  FTUIITE  @Gfuld  HHTHET 66D 6085860 (HbSH
bewiL  GeTemeveyll Uwewid OFWIuHTeL DHEH  QoliBdg 2 Lupdeimer.  slenGe
SHULLGH UL Cauliuplensy GempaursCeal STeLBHBH. Cosvld CFmGHHIS HIHTH6N
G6EMMmEUT6 UgLIenLIWLLD, gruleumenr  HHTH6IT FHB ugLienLujLb (ARYNINNINICE: Y-

Boueuingu6iTe .

2. sL60 WL LGSAOmbaH 2wy (Altitude)

yaliugildedmbas 2 wly GFsvensd GiFsvev  sueloemiLsusHdle0  @elbleumm — &lGsor
BULT 2 wupsdBe 6.5° Oesodued e6m  Slenelsd Gealiuplemsy  Gemmpbal  CleremGL
CF60A MBS auefLo6wTL_60d BB o 60 2_elTern OV BITelluLD, HTFB@EHLD
sFelgFmenaide eneled @Erdhaid CaTendBal.Soly BT L THH 2 wrhHHBe
gBUS  GHOBAGZID  OelUBeNey  GHOBASBGHH — HTTIOTHSBH. ST FETenmL
UGHHelle0 2 sfenoensuserilssl o &FF  uellwmed cplg  QBHUUSBGWD 2 flu  STFewrd

R5ICauwr@Lb.

3. sLale9mbaE &My (Distance from the Sea)
CamemLulled &L VGG DAMESIL 2 6o HeolGHulled @UuTsd Gempeuren  GleuliL
Bemeoujld GeTemevaisd o eTem  BeollGHulsd SIHd  Geuliuplensoujid  HTewIlILIBHS MBS,

LTBTHS  GHeMT  HTVmIBT60 HSLVBEG BP0 2 66 HeolGHuled @UuUTH DHS



Gailiuplemeoud, GEHTemevalsd 2 6t  BeollLGHulsd  Gemomeursst  GeulILIBlEN6VULD
st ILUGHBEH.  goaaned &SLGeomrl  uGHHelled &LBHTBH  eiFieummed  GHmemLuied
WHEeIILIpD,  GofliTdTevmidsaisy  WOHHGHMBIOTHS OHaLBLD. RHemsd  Geulilpleney
&L BTl LGHBe6L GHMBAUTHAID 2 MBI B LUGHHH6eMed HHBOTEHAD SHHIBSHI.

4. Beod ommib Bfler uyeusd (Distribution of Land and Water)

yalwlenOorsauugiin] 510.1  wWevellwen FaHigsd SHCeomblLir. @Hs0 Hleolgiy 29
FHANBID, wrougiy 71 FHNBID. Bev  BTiauriyseT  GeusiGaumi alenHUT60
GilwssdHTeigensy et  Osmendlemer.  Heolugly — @GilwssdHiTesenmsd  alemgeisy
GeulisnL_hg  elengellsy  GofiTdama.  opemsd  BTIOUTLLY  Gogleuts  CeulIUeNL b,
Cwgaarste GoliiFd owLslama. @6y oiene @Glwdseslit aigFameols Gumpd [,
BTUUTUYSEHEEG RenLBuwi, Geuliuplensy Coumur yB@ @566 HTFewIoTE@LD.

bfled SiFHS YPWHHBEG Gfw el wBBID Geuliub &wer oamEmeldF 6CFs0e0sH
gl Hellewild  GaTemiLemel.  LeUFitied Sisleunm  BohaldHsoemev. DHd ADHHBE
oapmellF OFeoId Gl ol oiFs e Sieme] BHilewenr OQeulLlLGHS Ceousmrgusitengi.
HevHHeL GHMMHH He6N6)] HlevHmHBW @flwer CeulILlILBHSHID BlensoulevieTeng.

&Ww Qeub (Specific Heat)
bfledr  &FWOEIILID BlevHdel HFUWORIILGHMSHE ST IQEVID  (P6IMl DL BIF —DISHBID.
RGBT Gurmelsn OGeuli Hensoulsd @ OFsvfwerd 2 wiTdHL S CoHemeuliiBd GeuliLib

SpH Qurmeien FHWwGeulILD eTerILBLD.

5. &L60 BOym_LmssT (Ocean Currents)

&L60 HOIT LMIH6T GelliLsHHenend Sl GHHIHGBar. Oeulil  HEITL L mhiHeT  ienel
utwib  uGdHseilen  QeulluGHmeHd 2 WTHHIFSMer.  GHeMiT  HOIT LmIBeT — Diewe
Gl miseafled  Gauliudhendd GHmpodlemer. HEHBUTeL  Qeulin  BHOFTL L Mism6NdH
&LbGH el STBM, DAEBTBW fFD UGHHel6r GeulubHenen 2 WTHHISGBEHI. @&H6MiT
bOITL L Misenend &LbH FDSHTBH, DAIUGH U CeUlILGHH 6 DieTenaNd & MMBEHB OB
o sryewiond el Gom@  mEyriumele  &meuBlensy  WOHIOTE  QHEBHEH  HTFENID
SNCHFHMSH DBHHI UTWD el Deomenngd BHOITL LD  (Qeulilomer — &6oll
HOITLL S&6i QBHTLIFSF) PG e GwfdEsTale L Hpd@GHd SLBEHmImul DBHHBHI
urwb  eorugLnit  Geflit  BOyTLLID  smyewiong  ouGHulen  Geuliupleney  GHenmeursGe
o _6ilengl. o _&Smyewid : S6wfeEs meAW BT IS SpdsGHs SLBEmI ugGHulsd (40°
L oI gCyms) meaufl 1me GeanluPeme 1° GFsvdlwed (1pHed 4° GFevdlwierd  aieny

GmBaITEBal 2 6enghl. QbdH DL HWHH STLIQEID 2 wWiT I FCremasll UGHuUled 2 eiten



WfllL e oBmid  evsmewng@rallwm  HuspulLGHuled eeufl 1rgh  Geuliplensv  SH6H

olene] (1° Qasvdlwlerd (1pHed 4° GFsvdlulerd eueny) STEIILGESBE!.

6.68a1b &rmm (Prevailing Winds)

&LBoom  oevevg  sLeL  BHEIMLLGr  Geuln  Hleweoulsd  gBUBHSHID  LOTBMBLD
SBMBE  HLbH NFID BTBBET  HETMDMHUI]  QUTBIHSH  DIGHLOULD.QeulILIDTe  HITL
UGFHdWH  SLbH  6l&ED,  HTBMI SF  alab  uGHeller  GeuliLplensuenul
o WTHFHBLalsvevsnID CUTHHHWHTGHID. DCHBUTsL GefliThd BIILGHmUIS HLbhdH efaD

HTBHB DiFH G LG HHemen Gl Henevenulds HMBBGID HeTeNIDU DL UIHTESLD.

7. Gusepl b (Cloud Cover)

QU6ITILDETITL_ 6085360 Gosepl L1b Gflwd BFHTaigemsoll U SHuedSHHFnQUIG.
Cuasapl LeFen Lrgdusiiiysoswy (ueol16Lm) Guwsdbdls L THd wBspId Gos Demeneill
QuTEISEH Semoud. Bosuld  Gusepl LD  sFHTaigemevll Ualll uFledl  SfenL Wil Toed
HbHHH  Falgul UMW WSTGLD. SILTHSHwmer, (wppsowuwiremr  Gsepl b &S
aigemsv  (BPvd HwL CFUIWLSIIQU UTRIGMLWSE. Gasapl LD @R606vTdH  HT6URIGB6T6E0
GilwsssHTaiFs eaaalsd HoLud Qamil  yalewwl  edLbH  QeuliLifiLBHeHILD.
Cusepl LD 2 _6iTem HTevmibHeiled @HflbssHiTalaFsd SHeml GFUILILIGLD
8. wenpliumPey (Rainfall)

wenpUEUMHa|D QeulILBNEVMUIS HMMBEHHDHIIQUI HTTEMNILTEGID. 2 HTT6NID : 2I°63
OBMID 276M60  LOTHBIGB6T6L OHeT GoBE@ LMHeISSTBHI enpule Srremionsd, Gayenmeaied

Gauliuplensy L BLLGHSILIL HEHTBEHI 6TILIHEN6 [HTID  SINJUIGOTLD.

9. wemeudhGHMmLa&6iT (Mountain Barriers)

LOMEVHHMLBEDHD @i SHHen Geulil Bensvenwd &L BUBHHDBInIQUI  STTEAWLITEGLD.
LOEMEVSHGHEMLWITEL  gBUBID  UTHIIL  STBlET  HImDdE gBLU  AHMIDHH HBHGD.  DHSHUI
S Fwimellev bl al&iLD GoeMiramBm QbFHwiTene SIEML_LIT6) 600T630TLD GALoWILDEM6V
SBHHBH. OWIDens0  Gevensvblaied @I UTEVHHL el @bHwimaler Osulil  Hlenev
WHID  GHoBauTs6al RmbHHBGID. WwHHW LErmiuTeledmbas eiFD  GefliT  STBBTeL

Oper MBrmiwl UEE UTHGBSUILLTIDED LEOLIGTVIDENED HTEIITHL  LITHIHTSH B HIBSHI.

10.Hev&afley (Aspect)
@fNwenenr GruTédaWsTen wemeoFafey (Sunny Side or Adret) oifls  GQeauliLggenet
Quuid. SEBEL  upburs 2 sten  Ffleaiugad (Shaded Side or Ubac) @enmeuren

CeuliusHenenl  GQuEID. eul CamendHgled wemevderllei  oul FllenaudssT 1gevid  OFHer  Fifley



dFHs Giw gellulenert GUBBI OeIlILwTE SHBEID. 2 _SHTTID : 60D  DEN6VUT6
Oxpsiigiley eu_gflensuds ST 1gevld DFHd Oeulild GETeIgHLLSTEL CHen Flall LGS uled

Couenmenteniou|ld, @GlQUIBLILIBEHLD DHHBLOTHS BT ILIB S 6IB6I.

11. Pevdder serenio (Nature of Land)

peotiugiiesr  Heliewodd& — gmmmd  Curev  Geuliuplenev  TBLGWL.  Blevd e
SHAMLSHGWD  gBul  UpHuediyd @meEGD. HeuddHler BB  Geuliuplensvuied
WOTBILUTL DL gBUBHSHDH dnlguil. SMILL BB DX DeVEVHI DT BB 16wl CeuliLighaener
alenyounsll  QuBpl, elemgeaurs GeuulefiLd  gnigul  uswiLeLWSH. @fLdglsd  Lgellujsiten
STeugepl Lpd  Qeuliuplensoullsd wIBILT ML gBUGHSHD dnlgul  STJenfideilsd  eerGmen
SIS Cmid.

yelliugiiied Genliuden (ugeled UHSHHBE LMD OTBILULS  Jniguidl.  egereli
OTHHMED  GMTHTEL  HleNeOWITHOD  2F6MWEV  IDTHHleN60  BCHTML BTV  HlemeLUITHLD
615 HH1BH OB TETTENILIH & T3 60T.
meaafl wrey Geliupensvd HenL Lugeusd (Distribution of Temperature in January)

AL Carenddled SiFHd  Hleolgliy 2 6ienHmed  FoGeuliLd CHTHEH6T  QIOMISBMILD
OBmBHITHD  SHTEOIILGHOBH.  OHHICHTNGHH0  DiFHS  BIOUTLL 2 _6ITeNSHT6e0
FOOILECHTHHET  FITHaD @aimIb  Oereim  FBmI  ellevadlujld  STerlLIBa 6.
OFHeiICHToNSHMBH HTLIQEVID UL BHTENHH0 UFHH  slevianibensullsd  FoOeuLILISECHTGSH6T
HTewIlILBGEH B,  CHBHToNHHe0  HewILBibenen ol (Hb  HL60B6N60  OFLVID  &FID
OeauliusEBsTH®e FFSFITen Dienolilenend GETemT(B6iTo6.

alL Carenddlsd  Fwlauius CaThdeT &HMILL UGHB6Med LalpBalsGsmsnL
CrTHEAUID, HL60 LGH BN HiHouHmbd CHTHEBUD elewenhdHl STewILIBH MBS  6J0lareTen
ST LIUGHUIL eIl SHedmhbad 6D HimHeud GHeMTHIBHL  CeulILBensvmUIS  HMMBSHSE
(B Coaid S (UGHemul el é HLed LUGHUIL DHH CQalliLupened 2 6iTengl.
HMPeMID  HleolIUFlienlids  &STLIQeID, BIUUFOL  GogleuTd  GeuliuwenL bHhl — GLogleuTsds
GoMiTeuBsrwnT@. sewiLmigeflelr sl LGHUTL DHBH Goflgrs 2 e6engl. UL HPSSGHF
engliflwmr, Sfeeonbgd CuTaiB UGH 6T Wed @GHelljie 2 elenel. WHHW D _FCrensL
UGHUI6L el mibeied HpSGHI UGHmWSH &HTgevd  CuoB@Hl U@  Geuliuwrs
2 eiengl. HLeJedmhadl eiFin Ceuliumer Gwsnevd HTHBOB SHBEHH HTTEHILD.

CauliusHemLLILFaIedsy Oeulilis &L60 BLOITL LBIGeMeT HThaD el BHTenddlen
Fplurs 2 _6Tengl. 2 _HTJewionsd el GBE MErmiuTens JBGHH QL SI_60TEmNIQdHH 60
UTwb eIl SjLeomexigd BHOITLLID &STjewiond SLUGHUled  OeuliLblensy  DIHHLIOTH
o eiengl. BTGe BT genT &L Geumyil UGHHerllsd Gealliuplensy DbH I FCImBHG SMHHD

Cousmnigul  SjeNeneus  STLIEID 4’ GCFevdlwed FeonE o _iengl.  alanGa  FLOOLILG



CEHCEN H([HAULD CpréHa) RG] QUGN ETTHGI SHITeILILI[HE) 63160 ol Bsmend
SMILLILGH S0 &0 Gaulid CarhHen OBmbHOTHS HTewILILB 6IB6.

oaiaifl w1HHH6a 10&Caiun UelkBaGast® (Thermal Equator is a Line Joining the
places having the Maximum Temperature) yel pGHCHI 19BGS 0HHBG®s, HorT 30° CHe
I FCremmmwl QL I9F CFevsleiBadl. 2 FF GCauliupleney Bevald DeneidhdHl AL MISN6NU|LD
QemewidsGd Carh W@ OGeulil HevhBhHCHTH stelILBD. OFeT CHTendHdlsv Hlevld LOBBID
BIaugiy  Ceupiur®h  SHBD  ReVEOTHBHTEVID,  BTUUFOL  UFUeTeled  HISSLOHLILISTEVID
FoOaius  CarBHellen  cTeNIeNIHMBE  HMBAUTHOD  QUPBIBTHOD  OB([HEHBLO6NSIULD

STemTl ILI(H &) 6oT360T.

arene LTS Qeulilplensy &enLLILITeal6d

P eme0  10TH  Geuliublensud HenLLigealsdlsy, el B&mensHaled FGeulid GoTBHaEel
QROMBIBBMILD, FLoOeILIGECHT B 61 6tr 6T16UTEm 6N B GHMBAATHALD, alleodlu b
sremilubdempern. @Gilwelsn QFRGHHIE SHTH6N  HLBCFemsUld  all(pauHTed, FLD
CeuILEGECHETBEET DMHHID Meaufl THHHL SHHHMBHE STLIQeVID FBBI UL HHTH
AL  Quuibs — sTemlUBHemer.  WGOaIUECETH  UaIBHHECHTLI9BE eI HHTH
SIMIDHGHI6TeNHI. QUTHIOTEF FolaIliLs CHTHHET HEMILLI LUGHHH6M60 HiHoD Gphrohaiub,
&L6L LUGHH6MeL UalhBhHCHT ewL  GHTHEHuD  alenenbdl  SreIlLBaS e, el Ll
UGHSGHID B  DABHIHI6TeN  HeoliuGHsGHn Qe B Oeuliuplenevdsfle)  Fmml
DHBOTE 2 6Nl  HWLBIBeHer 2 L LGHSMD  Swd@ @Il UGHS6iad
Ceauliuplenevgaiey @GompaurasBal 2 eengl. el liflest, 0HaGoBdE opHwr  1oBBID
o BoBEe @bHur pPw  uGHselsd GaruBemey  32° OQFsodlwerd s 2Nl
Osai6oBE@ SNOfdEsTallevd DIHH GeulILBlEnsv HleveysleiIBSEI.

e FymFf Geuliuplensvud &L LILFaled

e, o Ul  UGSHHeT  Pewih  (WpeBHIDd  AHE  GflwdbsdiaiFameols
QUBIIHTE RRIGHTN DAHS  OeuliLBleNey  HTEILLGHGIBH. RHBEG OTBTH,  HIHOUL
UG Hsers0  Gauliumlensy  GHemmaursBal 2 6ilengl.  W0@GFwEILGCHETH UabBHECHTL 19MBE
AILEBTHF OCFe0HBEH. Dwerl UGHuled FOILSCHTHHBN eaIBIGOSTHIHD  elevdld
ST ILBHISHTE0 QLG FHBaETeE OeuliupamevdFsfle] @GemmeiTs 2 e6Tengl.  CUHLDLITEID
FoOeulILs CHT(hdse CB@ HNpdHHTHF FevaHehHbH eIl Hensvd &ML LILITaIeN6VL
utEHeel  wpeHw  srgenll D FCremd  etedl 2 _mIHwTHeImgH.  FoCeILSCHTHSH6N
&L V60 [HbAHI Heold CHTHaF GFsvsud CuUTH OUITHIOTS alle0HHID DN &l6IIme.

QUL S 6umeningbdlell  SHpsGH  UGHUuilsd  FoaiusBsThEeT — Hihalld  Cpmaa
SFHBID  QIMeNHH  HTMLILUGASBSHTW  STJe0ID  SILUGHUTed UTuDd  Ceulilomer eIl

Sl eomenngds BT L Gowmr@d. oig Gumev  GBrmAGWIT Qeulin BHEITLLID SHTT6wIoTs eIl



uflisser  CoB@ll  uGHUled Fio QeulIuTICHETHH6T — HIMeUD  CBTHS  aUM6NHSEI
Qasvaleiipen.  Geoflit  HOITLLMmsenmewr  eomiugLaT  BEITLLLD,  OQumisor  BEFTLLID,
&60BumTeiwr BT LD, oBdmid emwbéursbl. BOITLLID SElulenel  LTUID  LiG3Hemen
SIbSHHI6T6N  HlevlLGHHeille0 FoOeulid CarBasT Lol BHHCHT mL  CBHTHS  suenenhH

CFsoeId LTSN 2 MW CHTHEHEVTLD.

Qi — .
(Vertical Distribution of Temperature)

UelBBHHCHT 1960HHHI  HiHaumIGmen  CBTHaF  FevevF  GFsvev  GeuliLiBlensy
GmmhH CaTemiBL OFsveugd Gumev LeMILFUNeI®mHE 2 wly GFsevdFblasven GeuliLblensy
Gmpdamgl. gyrefursl  HGom BLLT o wrsHbe 6.5 GFdwed 6m  Sleais
CaulILBme0 GMBAGBEH. RbdH See] Buisoumer Ceuliub&Gempe] eldsin (Normal Laps
Rate) eteoru®io. 2 _wigpip #m Geutiuplensy wrmmid Geulierv@rl. (Lapse Rate) sremiubGamal.
Guwepib  Gsuriero  (Lapse) et Qamed  oiFd  GeuliuPensouledmbsH  HOBHSH  CeuriL
Hlemsvenll GIoGHIOITH DML UG 61601 CLUITHENETL  LisolILI{BHSHSHICHWTGLD.

auellosmiLeotd  Yallluglldedr  Hewil  Siemevphenld Oamewi  SalTelFeorsd  Hre
QuEpLeTalsd GEUILNLGSHSUIUGHEIBEH.. Gsvid OCellilubmd SHrdHs@Gd Brmel wwBpID 1B
QUTUIHEHET  PHW BHPBHHH60 HTeT DAHHIOTH 2 e6itenen. elenGaigpmenr  LieNUugli el mba
2 wly OFevevF GFsvev GaulILFBlmeL GmBHH CBHTEICL 6FeLI BB

auelloemi6vd  SphEGL  ysallulenr  &FHT  elFeomed  QeulLlUGSHSHUILBISHT60
LeB(PEITE  Geuliosn ujd BH@ (Indirectly Heated Layer) etentiu@paenima). gBame
SbdbHev @GFTe LB omHTHeEHTEmeNd SHFFHULSTEL  GelILBlensy DG DAHHLOTH
Am&HGID. @HBG CHIQUITE GeIlILWmLU|D DABHHE (DIMHFH2_6IL 60 [HUleIbeT BUlsUbIF)
el Quwit.  Geuliupleney 2 WFHMSL  GUTDBISHS!  OTBIOEL  DIEDIODUJD  6U6ITLDETIIL 6V
SIpHmaeF FoOeui BHE (Isothermal Layer) ererur.  euefloemi_svubded GeiliLids@emm
AlSHID TBILL Sanguidl. RnHEHLBUUGSHSHID STyemidenteust. 1. GQeulis uflor@p, 2.
STBPeT  CFRIGHHIF gFoeoslld, 3. HreuwrsHeler 2 silenmm  Geuliun  GCeuallLbHeo, 4.
HFHTaiF60 CLPEVLD OeuriL Apri JMBLI[HSH60 LOBMILD, Syeitiuyin e mba
o eiTGeILIOTEGeUILILT LIfDTBBID <485 uieTeT G LD.

Gloplemey  QeuludsGemmey alSHD USeJ60 HSTHD, @RIalsd  GmBeUTHa|D
STWILLUGHEBH.  GHoMTHET0HMHH ST IQNID  CHTMLBTeuHHL  Ceulilis  Gemme)
DB HBGID. cuelioami_s0 GHewme| (State) gmmeutm Ceulib@GHmme o@SHID CHIGBLD.
CamemL_ufled Hlevll LGHUINID, @GeMiT HTeLHEHL &L 60 LGHulsvid GCeIlILGEGHMBe| & HID
DFHBIOTH RHBGSLD.



yalliugiiBe Lo, auerfl LOGWITL_60&HFH BELD QemL_Gul WL GLIMBILD Geuiy
uflorBpsHenssd  Fflwrsl  yfibas Osmelendg  QFmGHH  Geuliuplemeoligalsneols LB
Sfeusl Seuduiib.

Average Temperatur

Geuliupleney Liev auemEHellled LUGHHUULH, GBlSHIH ST LUUGHSIBH. @ HT6eils0
uUHaT@d  SFHsULF  GeuliuBensy  DbH  Hreller o FF  GQauliumeney  (Maximum
Temperature) ereIUB. @@ BHIaNed UFATGID GmDBhs LULF GQauliuBlensy  ibbTee
Gomhs OetuBemes  (Minimum Temperaturp) eren(ILBD. @@  1OT&H  BIL Heledl o _F&
CaIlILpBmeVEmeTd  Fal lgd  &ewI(  LgdsslLUBLD Fyrafl  Diene] Dbk THHH6  Fyra
o2 §F Oeauliuplensy eleid GameTenILpGaHleama. ihH CumeuBeu T Hen Fyrafl  GHemmbsh
Geuliupleneou|ld SeibHLLLGHSBH. RNH CumeuBen oyewngsit Fgmafl 2 FF GeuliLpblensv,
SIMAHFH OTHHBIGBNET FITFT 2 FF OeulILBensuHm6Nd Fnl lgdh HenTBLIGHSLILIGS HTBEHI.
apemrgen  Fprafl  Geomhd Oeulin Heveowld SeueuTCmB  HewiSH L LILGHSBSH. @ Hreer
® F5F B BF OeulUBeNey PSweuBNle gnl s OCHTENHMUI GT6WILTD QUGHHH @R
breflesr Fyrafl Geuluplensy (Average Temperature) seme@UUbGEBEH. BHIGLTOUGs LOTSH

gyrafl Geuliupleney BEID PeiBFITFMN CeulILBleneou|d Hewrda|L LB SIIBEI.

ewiB Geulupleney efFHL LFauellsd STERMLILIGL (PHEBW DIDFHIG6IT

1. Uall mBHHEHT._BULGS WBMID SHIHULILGHHM6eNES SHTLIQeVID SHH W S FCyenL
UGSHHeMled OQauliLpBlensy aiFs DiFHswTHE6e STeRILGEBEI.

2. 261 oI FCremaliu@dHulsd wWHS SLOUGHMWS STLIgeVID  Hleolu@dHullsd
CaliuplmevaiFs DFHHOTE BHIGW. GSBIUUTS  SIWIOEILVHHL 2 _6iT6r
HL_60BHMENBBMLIQEVID  HWIL LILGHHB6MeL  Geullll  HlemevaisFa 10d AHBID 660
o GUOIJEVLD.

3. Cuiw sewILmIBaTd 2 L UGSHuUllsd Geuliupleney aiFa e HSBID. FTIH : 6UL
SOwfdEsr  wBpI PFHwur yHw HeILmGeTaT 2 LUuGH 60  emih
Galiupleney  6lFsH FHBW0OTE 2 6ffengl. WS OQuflw  HewiLoren  gydfluimeer
o Iu@Hulsd o eten BipsE maiflwurelsd owe® OauluBemsy ofFs &iorr 56
Casvdflwed @b, WwHHW  ypHwrelspsten, Leluler Wed Goflihed S omer
auTGasmumeiiorobalsd uemiB GeuliLpeney afFs 60° QFsodlulerrs 2 _eilengl.

4. LHAW I FCIMBILGH H6MED  HL6VBMENSH  HMTLIGEVID  HeWILMIGB6IM60  ewT(H
Gailiupleney aiFsH e DFHHWD. gOalallsd Hevld LOBBID BIIUFLILEsT GeleiGaim
Slenallsd  GeulilwsdLeugid,  GelliTeumBlo  QHBEHS  HTTNIHeNTS 2 6iT6N6nl.

FUSIBIB6T S QUHOTH] -



)

%)

)

60° e oI gCrmall LGHUI Dmwbs maFiflwelsy @Geafitare (Meareufl) W&
QauliuBlensv  &ont  35°  GQesvdwed. 218% oI FCrmasulsd  SIEMIOhS QL
Slleumenigds  UGHuleL OeuliBeney  4.4° GFevdwed. @& BT  WHBEHID  HevD
Gl Hsv Ceumm igenen alleNdoalsvs0 FMbHeH FTEHIMTGSLD.

alleiielOuEGID (uLseLm) utfevrd @By i g6remall uGHulsd (50°a1) SimHS!
BmhseuTHed e GeuliuBleney oiFs emmGw 39’ GFsvduwierd BEID 16°
GFsvaulerd SLGLD. AAHB&HB SHITJ6UILD QUL SIL_60M6uTI9 &6V (HHSHI eI&ID
CuemevdaTBm uTfder OeuliLplensvent WL BLUGSHS allBGeuGHuT@LD.

Oper  wewiLmiBelenr  HHW ' F  CrevsliuGdHuled Semiopdh — Hleoli@GdHuilsd
e QeuluBensy  afFas 17° OQFodlwevn@ld. 9165 &FwWID &L LGS U0
Qauliu BenevalFa 6° Gas0dlWieronELD.

eI Oeuliupleney 6iFsH e miselen Comalelmbal Hipdd GrTeasdlw Henaamul
25605 HafldbmnF CFealeBg.Ume FIrafl CGeliuplmendsendd ewLBui 2 sien
CoumpumGL eI OeulLplenevaiFs QY GLD.

Aenzfl QaReney aiFs (Daily Range of Temperature)
QM [Hrefel o FFb BBID BFD PHW  QeulLBlensvsEndE& RewLCui  2_sitern

Coupun® srenr FHewgfl OeulplenevaiFs erelLBD. UG CouliBlensy IFenaFHHTLIQeVILD

FHenagfl QeulBlensvaiFa auTaleney (LPHBUWHBHIAID ITUIHBHHTELD.

1.

FHewngdl Geuliupeneouisd gBuUBL Coupur®, &fws sHTaiFelsr all(pCaTemsHamaLi
CuUTBISSH RMHEBGSWD. Hewiuselsd  oNpGsTemid o FFores QoUUI@ID 2 &FF
Geuliupleney  HewILIBeVeL LHeuTaugd HewLwndl. eflm wel@hyn  &1fHs  NerCu
uHaTHaIBEH. DHBE o FF Oeulupemeols LUsemsnle (BWU  1ps  &Ilb
AUWRMDDTSI) ey Guwit. 96xCuUTe  GHBHSH Oeuliuplensy  DiFHSTemeousd
LTS 6B

FHengfl o FF, GHoBHH OeuluBenevdEemen  WemPLGUTIHR], Gsdepl LD, HTBHI
Gumetis BT 6uoNl 61T UTSHUUSBEG JBLIOLD e GeulIuplenev NF S
SMOHHHBEGWD. WWHHW D FCImalILGH HBeMed obaTrenlidst Hreir  GUilGHID
FHengfl Qeulil Hlemev efFenF UTHILSTES 2 _6iT6T6n.

Fengfl  CeulLplensvaifFs HiHoUl UGHHH6M60 Gemmey. gOleellsd hi@  Gleuli
Blemev  OBHGHMBATHE6 LiFaITaE B!

UelpBhHCHT BluGH Ul SHerafl Qauliupleney 6iFd, eI Geulllpensy eiFensFdH
STLIPeVID  SFBWTE  BHBEGWD. o  QugHseiss Qe  CrymisCen
GOMTHTVIDTHD  BH(HHLUILIHD GTB6M.

sLBETBH  elad  &SLGuTTUUGHFHelNsd  Hangfl  Geuliuplensy  eiFHSH GHompauTs

QmEGL. SILmISeNer o L LG Hseisy Hengfl OCauliupleney 6iFsH DFHEOTH



AmBGID. QBIG SLBUew OCEmemi  &TBml  oiFaldh  Se0eme0 61D HlensuGul
REHBGSB HTTEILOTHBSI.

Cusepl Lib 2 6o BT Hefled Hengf GeullupenevaisFs @Gemmeirs EmbEID. Rene
GilwssdTiemend HBHHH lBHaubTed LGOEHT OCauliupensy HBMAIULH Revenov.
@refed Cuwsapl L ysllugldenr sFHieiFmad HBHH, Smbull yelouglinin6s
ST elBausted SreyCry GeuliLpensy GUIfIGHID GHemeugk ReLen6V.
LUTensveNeiideled  Gaepl LD  Ee0eomHHme0  Lses0  @flbsdliTaet  HewL ulemiL
yalluglenu  SiewLbd  OeuluiupGshasid. @yalsd  yeluler sdliaigsd  HewL ulei
GeueBupieusTed  LUeliuginy Wasad Geflmd.  eeBa G apl b  @ev6vTH
LUTemeLaNEIRIG6TEY SHendfl Geulill BlenevalFd e HHITH RHBHELD.

STBYIET  HVHHNNBID  HEWID  HTJEIOTHS — HTBW  6M&HID BT H6e60 BB
Gailiupleney  UHauTaH  RNevensv. 6laiBeu  Hlendfl  CeuliublensvaiFd &TBHI  SGHD
BTLH6160 GHmmauTHGeu S(HaHGLD.

SMTBASIGORFTLILIGHLD SIFHBLOHLILN60T NS CauliusHemsd SIFHBLD
SHrdsHaialBeusbreoLiail Ll GERIIEEDY OeIlILIDEDL_ULD. 6TenBe
STHBYSIOFTLILSISHBAPsiTen @ mibefed FHeangfl  OauliupeneveiFsd @GemmpeuTsCeu

QMBS ID.



BASICS OF CLIMATOLOGY

CODE: 18K4G07

Unit lll: Atmospheric Pressure and Wind:

Vertical, Horizontal Distribution of
pressure — Planetary, Periodic and Local
Winds.

PREPARED BY
DR.T.PONNYIN SELVI

ASST.PROF.OF GEOGRAPHY, KNGAC.



UNIT-II

6uerf1L06toT L6V 3|(D&HSLD

Lellemwd smmlujemer SmmMleT el (WDWeUSID
Lelluleor  Gupurlenl  SWHHE Q&Moo (BHHaTmS. @bHs
AWHSHSMSCW BTN  STOHMWSSD  6TarHCMTD.  euerfloevoTL6v
(WSS (Atmospheric  Pressure) eteoTLIg  Lielluflest  euerflneoor Lev& & M6y
(Earth's atmosphere) 9i&eT GCULMOUTLILN @F AeuHev 2 eoorFLiLi(BD
WSS LMGD. HTevblenevuiler LM GuMI&en6T BHLOLDTY 2 600TT (LOLG6US)
GumedTmI, euerllneooTLeuSFHevieTer  STHMIT H(WDEHEHT T 2 600TT
@UWeVsl. BLEMNE GLobSleTer eleflineorLevds STmo Lelluler WS
gOUBSSHID WHSCL (thrust) eueflineoTLey WSS  ereorLILI(BILD.
HTOHMEGEG Tl 2 6or(h ereTLemnd BTN MG, @bH&HE Smmmlesr
eTenL G Lellufer 158 @ AWHSH0S gHLUOSSHRMS. @) Hemer Gl
aUerflL0600T L6V 2|(DS S LD 6T60TEH 60T 60T .
LHelufTly  ellemaulledr &myeoromss  QUBLO6TeN 6V meoT
QMW eNeVSEFamMIs6T Laluler CmuUrLilie 8585 eneudsLl Li(H S 6T meor.
eTeorGeu Lallufleor CmUTUINME GG  QFeVEF  QF6UeL  GUITWY
NVGHFn NGO  ILTSEH  GHMeUFH6TTEV aUerln6orL_ 6V (W& LD
2 WISHMEG gommm GCumy Gem&Hearmal. yellufily ellensGu
QuUBLETE] STESSHemeT  apUBSHermawn Lell Gumurliier
QeullUBlemeuwLd auerflneoor_ev 3|(p&Hemeor BlTeooruils@&Lld &miyeoollsserfleu
RETMITH 6T M.


https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%81%E0%AE%B5%E0%AE%BF%E0%AE%AF%E0%AE%BF%E0%AE%A9%E0%AF%8D_%E0%AE%B5%E0%AE%B3%E0%AE%BF%E0%AE%AE%E0%AE%A3%E0%AF%8D%E0%AE%9F%E0%AE%B2%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%81%E0%AE%B5%E0%AE%BF%E0%AE%AF%E0%AF%80%E0%AE%B0%E0%AF%8D%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AF%81_%E0%AE%B5%E0%AE%BF%E0%AE%9A%E0%AF%88
https://ta.wikipedia.org/wiki/%E0%AE%AE%E0%AF%82%E0%AE%B2%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%82%E0%AE%B1%E0%AF%81
https://ta.wikipedia.org/wiki/%E0%AE%AA%E0%AF%81%E0%AE%B5%E0%AE%BF
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AE%B3%E0%AE%BF%E0%AE%AE%E0%AE%A3%E0%AF%8D%E0%AE%9F%E0%AE%B2%E0%AE%AE%E0%AF%8D
https://ta.wikipedia.org/wiki/%E0%AE%B5%E0%AF%86%E0%AE%AA%E0%AF%8D%E0%AE%AA%E0%AE%A8%E0%AE%BF%E0%AE%B2%E0%AF%88

WSS B 6 Sienai® &6
STOHMIET WSS 'UTFLomet] eredrm SmHallme) SenéHsLILGSMmS.
STOHMWSSLD WOLeILITT' 6TedTM V& 6T enevld GMIGSLIUGSTmS. 1
F3IT QFeTIQSL LY uglyeter Lellulledr CGumurlller 2 w@y o eTer
QIS &TMHMIET 6Tenl 1 HCeLT HFMTLD G LD. 6U6rTlLN6oT L6085 60T 6T60L
3{6vevgl aleafllnetTL e WSS UMHIFS QHTGH WLLLEHDHEG gmu
ST LLILOSRMmE. @& 760 Wleved WL LT 2 WD Q&M LUMSTFS
SOL 6TeL&HEG &FOW 6TeTm SHeomsHLLILGRME. &LV L LEH 6V
STHMIT NWESH 6T 3j6Te] Frmaiflwms 1013 W6ved LITT&HETMS 2 _6TeTgl.
@@ Weved IS LT 2 Wy umsrFs SusHer aeml 1.333 Wlevedl LIMI&ear.
eTeoTGeu 760 6vLed S LT (76 QEFaTIQSL LY ) 2. Wy UMTSIFS SIS S 6ot
6TemL 1013.25 eLeSlLMT&H6T QL@&LD. QUIMTSITS aUerlneuorL 6V (W& SN
982 6Ll LI (& 6L 1033 Wl6LES LIMT eueny CoumiLIL &8nlq WIS
aUerflL0600TL 6V (WSS HMNG 6eMllLLl LITETF (D& SL0mef],
e lFml( AWSSOMeT], 2 WF(WsHsInmet] , 9WsHSHECSHTL(HLILILLD,
BleoorLUMGIme ML LMmmID HevorLImTGrmCauflCWMSRImL &H W &Hmelser
LIWeSTUML Q60 2 6Temel. LUMETF SWHSWmeflanw  flLsH e mbsal
MMM GQLEH MG eTeflH6v 6T(RSHHF QF6V6V @ UIGVTS.

TNIH MmN &SlUy wWHW  CUTHGTSHS!
QUMTHETHIGE @S5  M&BWTETSE  &HlQeTd. 6TeorGal UMSIELD
@6eveums eflpmil(® WSSl eumuilevms eueflneorLey W& SID
FHourSEHLLUILGS M.



SiW@550meol]

FlD (D555 CaHMH ST

QIMelemey QUMILLSH6 WSS LTI ‘Flo WHS5H
CamMmM&6T cpevuld S&Hmeoor NGSELILGSROTMS. FI0 IWHSHE GCHTH &6
ereorLg  LellwWledr W& FOWOMOT STHM WSS W6TET  LIsuCeuml

QLMBI&GM6T @eM6uHGID  &HMLemeTd GCHMH&GEMTMGW. FLON(DSHE



Gamip&efler CUMHSE , allgalld, aMMhE @enLCu 2 6Tem @) emLGeuerf]
S WeumMeT 19 L1L6mLUN6L (WS SLILITOI6M6V BTN SMMMILI (LOLGU]LD.
almeflemeulILLmGefley FINWESHEH  CommbhiGGeaflear  emnlilers
Q&mevor(h) LILGaUMI (D5 S|6MLOLIL|SEM6T &600T L MUl (LOLY.U]LD.
> LWLILGHUWI Gmm WSS Q&ML all Lallgel S(WsHSLI
UGS ML (Low) / Sl (Depression) 6vevgl Gmmauerfl (Cyclone) ereor
MLP&HESLIUGILD.
> BT el Lelgelld Q&ML ST AWSHSSLILUGEH Heorl STl
(Trough) eteor LILI(HILD.
> OLWSHO 2 WF WHESD Q&mTeooL el Lallgel WHES UGS
2 WJWSSLD (High) 8j6vevgl eTH & @& mmeuerfl( Anticyclone) eteor ILI(HLD.
> BeT eIl Lallgel 2 Wi WsHSL UGS w0 (Ridge) Sj6V6vgl &L M6
(Wedge) eTeoreld QuUWIfILLILIL (heTers!

HIGH 1018 mb
1018 mb 1020 mb

1016 mb

1014 mb 1014 mb
AXIS  Trough LOW COL LOW

1016 mb

Ridge 1016 mb

1018 mb

HIGH
1020 mb

FlD 30555 C&HM(H &6



(DG S 6U6 & 56IT
WSS TMILUTLIEMEGLD , aIMeilenevsh @Gl QBGHEISW Q&ML FL
2 GTaTgl.  SWHSSHH6eL gmUBL  WITIUTLIQeT g LliLienluiley
almeoflemevemnul  peoteorladlliL]  QFWIW  @Quisd. 2 Wy WSS
Qoeflaimer  eaumeflemeulenll 2 (FEUMHEHEHSIQUIS. &ML WSSO
GOMTFLOMET UM lemevemUl 2 (FEUMHHESIQUIGE. STHMWSSIND GLLD
OMMID S&TeVD YPHWeMemML QUTMISS WDTNILL&HEIQUS. WDEHLID
LI(HeUSHMHEHML ML LDMMILI(HILD &60TemLDU|60 LIS
auerflLn6ooTL 6V 3(WD&HHLD Flev @)L HIG6 6L GmmalTsHea]n, Flev
@LBSGlL  HNGHWTEHEaID 26Targl. QalaWwss  Ceumimienl
QLI LWTHE Q&M (WDEHSH5560E @) (Heuens&aTTHL LNflé&seuin.

{60)6U ULIITEU 60T,

1. 915 & SWHSHLD (High pressure)
2. GOMHSH (LGSO (Low pressure)

@e6uall(p UM (DESMIGET CHTETM 6U6TIN6TTL 6V GeuliLiepLd, Ljellulledr
FLOMHFIWGCLD &HITT6TDMGLD.
WSS LTau6L

R ILEH 60T HTHMIET HWHFHD B QLSS 6 2 WTHamSLI QUTNISSHID,
QeuLliLplemevemulLl QUTMISSILD LTOIUG S TMSI. @) & 60)60T
QUL WTHES  Qsmeoor®, Ueluler  Gumurpliiley WwsHsl
@ (HEUMSGHETL LITa SR 6eTmS.

3{60)6),

1. QFMIGSSILILITEI6Y

2. BemL 0l LU LUFeI6L QLG LD.



AWESHSH 6T QFMHIGSSILILIT6U6
Hellufgliy  eflemswmsy  smer Lellemws&  smmleviln
alefllneoT_euld GBS SmeoorLILQS M. eTeorGeu SHmeor LjellliLFLienL
OS5 &THM SILTSHWTSH|D GG L THH &MMelTEHa|0D 2 _6Ternsl.
aleflneoor_ev W& s Lalluflet CumuULIledmba euerflneor_cus s
CGBEM&HEEH 2.WCy QFEF QF GODHMmSE. QbHSHEH GHMme
Blem6eVUITEoTSl SjeoTml. @& 1000 WL LT 2 WIsSHMmE&S &My 100 WleveSlumy
aiBlD GOMHE Q&TEITCL QFLHRIMS. @H60TTV ST 2 WIFLOITeT
LDemeVGEEley gmILINTS6eT STHMIET 36T6] &GOMBRBLILISTE, He6V
HN&HG CHemeumeT &heilnear Genm CHIFIHID 6TeTLIGTV 38 6r0le60T
G160 600T LTS 6016 6T(H & SIF G & 60 6OTMETT.
(W55 T 6T HevL LILITaU6L
AWSHD @QLSHHG GLID, UGUSHHEG ULGdaILD
GaumiLl (B smeoorIL@Seorma. Lalullesr CLomuplitiley QeuliLb FLOWOMTSE
Lgells smevorLiLi(heuSHlevemev. @&M@& Smyevortd Ljeflullest mlev, BILILIT6I6L
MmoiDd Lellulledr &8 23%° FMUBS6ETTCH U GWD. GeliLW FFFTHM
LTellueTensmey  S(WHS(ND  FOOMS  BHleLaalHme). (DE5SH50S
UTH&HEGWL WHEHW S&rreonl Qeulllplensy eredTLISTL  GQeullLIbBleneus
FenLLliLigauemnsy BlFeooTWHEGL ILFCremnd, &LV WL LSHeNmHS
2 W, &LOOmBHE STy GUmeTm &HTFeulleaCem (PSS ST 60t
FemnLLILIgauemneuWLD Bl yevor w8 &) 60T meorT.
QeuLILIBlemev GMEUTS @ LI 60T WS SLD
IF\ & DMEHELD, Qaulllumplemey H&IME @aLNeT 9WSHSID
GOMMAITEHA|D @IHHGLD eTUS @uisuLimerr alF. 9H& Geullbleney
o2 6t LaIBOSHCHTL(BL UGHUWIL GomelWwssIpd, GHombs
QeullUBlemev 2 616 GIheULll UGH UL &8s (WSSO BlevaHmsl.



25 WL 35 SLFCremsl UGH UL Flemevor 2 WF
WsSSLILGH WL 50 Wy 60 L FCFamsLl LGHUWIL Sliemnenr Si(He
TP WHSL LUGH WL 2 6Temer. @&ME& &myevorid Liallufler &Hpm&)
S TI600TLOMS gHLUGILD Qasmiflwmederv allen& &S0,
LeBOH&HCHTLI N RHS SHeauld CHTEHEH QFven QFevev QaTflumeden
allems HGFlEGW0. @Hermev LbR&ECHTL 6N BHS S@Haild GHTHS
Gy LLEFH QFuad &THM evHEID L HE HeM60oT Hi(HEUL
LSS Ul6v S mBIGLD.

SGaULLGSH U0 26TeT 2 W) WSS UGH AEG
Blevayld GenmbsS Geulllpbleney SHTTeornmgGs gmuUl L. Srmmler
SN MESHLD STFETNNS MG 2 WT WSS MHLILE SITTeormTHMmS.

(D& S LD EVOT L6V MBI &5 6iT

LSS UWGCTen&LI UGSHWIOIBHE  SGeuld  auemyuisid, ST
WSSHIGEHD 2 W AWSHSHSHEHD rml  mnl  260LW0HSI6T6TeT.
@eaummlev Flev Qallll SSTTSHSTV 2 600TLMeTemel. MmN Flev &HTMHm
GNBHVT  FMHLILEFnlUI6MEN. Lellulev smeoorliLI(hld  &STHMWESS
CaumILUTHHemM6T S LILUMLWTESES Q&Moo Lelemuwl BTerE GL@HLD

STHMWPSHS LD60oTL_MIG6TTEL LNflése0mn.oemeal,

1.LDSHUCTMS GHMMHS (L5 LO600TL_6VLIN
2. S160600T QeULILI 2 UIT (D& LD600TL6VLD

3. S160600T SI([HEU ST (DS SLD6D0TL VLD

4. I(H6U 2_ T (PSS LD6DOTL VLD



3|S5 LD 600T L6V IEI &5 6T

1.4 LGSFWCTMS GMMHS (DS LO6EOITL6VLD

@8 LWLEHWETMSEI UGS Ullar @mpUMELD
SN ZIETANG. LIDGH U CTend GemMbd H(WHHS DL 6D 0° NG
5° el L0MHMID Q6T ILFID alemy LpellweTensl. @LIUGSH UL i,600T(h)
WWalsh GlusimLw @l&sEHIsHT QFmGSHSTEHC el (WS 6ormeoT.
QEFERIGSHSH SIHTHET Frilaumear &SFHTHmeT L Hs QeulllgGams

Iefl&HGLD. @FeTme LLInGHWECIensL UGS AHSH QeUlILIDTS: 2 6Tergl.



efeorCal  LWSHWETemsL  UGHUle  o6tem STHmID  SHs
QauliLenLbg allifleueL B mgl. Tt ILTEH &GOMbHS, &HMbHSE
WHSD gHUGHROTME. QUUEGSH UL Le00T(H (LPLPEUSID QeuLILIBl6m6u
A sTWGLUSTID , Qasrflumedev allensdF Gemmelms @ HLILS TN
GMM (PSS LD BIEOEVUITH D_6TETS.
QbS GOMHES STHOWSS! LGS el

USTISHHTL 2 (HeUMeTS. QMG &MTMHM GQeULULMSHE|D, FILOMEH6LD
@EGW. QUUEGHIUIL 26t STHM Qeuliulu@sSsLILL ()
GRevWhsl, liflaumLbgs QeulluFsFeverld gHUOSHMS. @ 56Tmev
Gsld gmUl@ BIETCHTMID WTmey GCHISHH @IQU]L6T DML
QUUWBMSI.

AILGHTITSH L UL RNEROBHSID, 65608 TeTsHH 60
QTR PERONBHEIN ofFxd SLESTHMISGmETL Nfléa@eGh UGHWns
o GTaTgl.  @&HeTTel @6l Swenmds (Gelujld L6EwITL6ULD  6T60T
emp&sLUGSermal (Inter Tropical Convergence Zone-1TCZ). QuUgiaIMs
QMG STMHM QLOETEUWTSHND, TNILIGLWD H60TenD Q& T600TL&HT&H LD
o 6Temgl. 6TeoTCol @&HGMMBS SHTHMWEHSLILIGEH MG LO6UoTL6VLD
(Doldrums or Belts of Calm) eTeoTe)lD (60L& LILIGSR6TMSI.
2. SI6M6ETIT QeULIL 2 WIT S(0HS LO6DITL6VLD

Slemeoor Qe AFH& 3(W&HS nevorLeuld LjeNulledr eul
LMHMID Q6T emSHEHMaTRIG6 6L 25 ° (p&H6v 35 ° auemy CHMTMEHH MG
Q6TMI 6T60T @(H 2 W WSS LUGH 6T &meoorlILIHIG6TmeoT. @)k
QauliLplemnsy AF&HID @evemey ereorTm CUITHIWD Qeulil LTS LILIS6T
LEMUNG&LOMS S&HTeoor LG eTmer. el CamensHev blev, BT Ceumiuim@)
IPHLD  QOBLUUSTH 2 WF WSHSIOMers  LnevorLevld  GLImeTm

lemwlilemenr QUMTON emm CUMTH emliLllemer QUMHMIETETS.



QLE0TITEV Q&6 B&HMeMEH6L Blev , BT CaumiLim( SmeoorLiLI(heUS T @) BIG
LD60OTL_6VIT 3{emLoLIL| &meooT LIRSS

LSHWCTensLl LUGHUIL 3FHe& QeuliLisSSmev &mmhml
alflalemLbBgl, @CuaFMH 2 WGT QEFVHRME. @6uaummms: GGeVWRLDLLD
STMHM, LWsHUCTF&HWIT aILLMD eILHESHTHD, Q&6TLMmLD
QsmaTsan Uallwler &Hpm& &IJeournnss Hens Sl (b
FEHR M. @&s&TMHm o_WIJeUTeoT LUGSHEH6eT 60 [H5 6L 60T
GeflfauemLbgl, &mMMS, 30 el LMD Q56T L Fmserfley
EhphIGEME. QUUGSH SN0 sMhMlar LTSS HH&FsERaTn.
6T Gol @ LILIGT G660 95 & 3 (WHSLD gHLBHTMS.

Lell &pm& srgeornns gmUBGb Q& milwmeden
lemEFWme Hems aflevEsln MU HTHM @S L FLILGSH &Herflev
SRS Gelleus el @e6Ual(DSSID 2 (HUTRMSTH &H(HSLILGH OTMS.
QmIGsH BT 55 T8 85 TMH M1 56T @) 6V60)6V. Q) LD 0TI LD LI T60T LTOILIHLD
STHMIGET HTeT  SHTooTLILGSHTMET. HHTVSH (&5 608 eme6T
&HLILI60160 g MHN &6 & mevor(h) elwImumy 5] [Ta) = %= Y Mol
LN gwimesof 1 IUMF&H6T.GLILIGH ullev BleveyLd QeuLILpleney &LM
LWeoTSHME&G gOHmHevensy. MG NeTLeVSH L SHLILIVEET FEH
PG Smeuruilev &HUILeNeT LUMTLD Gemml GHenTEH6T &L 606y
fRNGeumy. eerCal @UUGH GBHeny Lsmosmser (Horse
Latitudes) erermemnipd LUl L gl. 3ue00T(h) (PWSILD aumeleney aumeorGID,
LTmISedearmwd  sSmeoorliLG®erma. Gl BHIEE @) e hCsH
@LDLDGOOTL VRIS EBLD 6L &G Q&ME&ETH BHTHTMeT. QQBIGIHHS & 6or

SO SHSTMHMIGHEHLD, GLNEMEVESHTMMIGEHLD 2_(H6U TS 60T M 6oT.



3. 5160)600T SI(H6U SITLD (PSS LDETOTL 6VLD
ST SI([H6U GSMMHS (WSS DT VD GUL. WHMID

QBT MTECHTEMSHH6V 60° (LNHV 70° UMT MLNHSIETETSI. FHl6M 60T
Qaulll LDEDOTLeVSHeVID, SI[HeU LNEITLVSHNIN H&H SHTHMWSSLD
ST LILQ&HTmS. @&H60TTev @eummMim@ @emL Gl 2 6TeT 16016007 Si(H6L
LDEOTLVSH N GHMbHS (WSS Smeoorl LGRS, Q5T GoHITersH eV
HLV UGH SH&ME @QUOmLULUST @& QSTLIFHIWLTS 2 6Tendl. eul
GamMeMeH6L Blevll LUGH SH&HWTEH @UOLILUST , Genm (WSS
FHLVLGH WL DL (A S60M HMMWTEHS &HTeooTLILQSH M.
4. I(HeU 2 W 3|(LSHS LOGDITL6VLD

SGalUGH UL smeoorlUGLD 2 Wi AWHSWD el
SMISHSML gHLULLEM6. @QRIEGHS SO SiBe STH AHWHSD
GrM&HH afsb smmHoy Qsmrlwmedleu ellenFwime allevGEeML B M. 6UL
LOMHMID QH6T SiHeUll LUGH&eTlev 1&s Genmbs GlellILID &TIesorLnmss,
IBIG6Tem STHMID GeflfFRWTE LTSS WSGHS &mevorLiLi(heusTev,
QL MHMID QFeT SiHeaumsefled UHEH WsHSD ghHUuBHeaTms.
QUUSH W mHE afeld &MTHMIGET SI(HeUGHLUISHTMHMISHET 6160
SMLP &S LIRS 60T m6oT. Sl ((HaULILIGH ullev BleveLD &HmIGer T
STJEOTIONS SI(hel 2 ULTWESSL LUGH&6T GMHsH @ersnlln G&erflalns
SmlwlibLellevemev.



&ITMHmI

Lefluflest GmUTLILIel HemLwims HHHLD aueflenuwl sTHm
CTOTHICMIMTLD. QFRIGHSTH BEHMILD euaflenws &GSseueflGumiLLd (Air
Current) 6TedTM) FnMiall. QUWESHSHL 2 6T6em SHTMHeNM STHEMTLLLD
GTOTL.  OWHSHmIGeTen  CaumiLmbhseT  gHuUGEUTsS  &STmHm
CHMOIMITH M. HTHN PG (WSS W6TaT @)L MISaNBHS Gmmbs
WSS UN6TIT @ LEIGET GCBTEHESH efemermal. eauerflneor_6u8 5 6v
RfILESHOIBHa QaIliLb, FIUUSI IMHMID LV FalHmnendh SHLHSH
STHM QeSS AWSHS CaumiLmbh&Hemers: &He6ThHl
FLOBlemevemW 6TlGHeD &TMHM afFs: LWeaTUGSMS!.

aS5HenFWNmbBEs STHM  SFROTHCSHT, 3IS5FHeF6mnul
MmeUSs AGESETOHNIMNG QuWflheld (61.86M) QEMHRNGHS 6IL&HSES
GBMEH afald &THenm QSHMHGSHTHM 6T6e0TM AeMPLILIT. @e6ueurm afF &
Q&FeLILD STHm Lefluilesr G MG W6V QL G IMeTsH) 6V
QIEVLILIG&IDMS LD, Q1 5601 85 TETE H) 6L @ LLILIGS&IMS| D Tl g
SIGBLUULILUGSMS. &sTHMlear GCausld QLSEHMHGS HEHSHeUTmID,
LHeUSH DS H&5H&H6UTMID enNTR TS
STHCHTLLSH emerr LITH &GS LD &ITIyevor & 6ir

STHCMITLLSH6T euedlennuld, Henmsu|ld HLDEGH600TL

[BITEOT(& S5TJ600T1&H606T &F T 5SS 6TETS.
1. s1Ww5sF &Fifley aflens
2.&mflumedlev ellemns
3. eOWWEHTEHS WPHHSHLD
4. 2_gmuile] eflem&



1. 3|w55F Fifla] alens

AWESSHL gHUBID WLTHODL CFHGSSTEHLWD,
RO WMHe|D gOHLGSMS. @HS A(WHS WTMHMLD HenL LUGHenw el
QEmIGESS FHanFulley TGN 2 616msl. @b Cev CHTHERW (WNEHESE
Fflaumenrgl, @@ CLCHTER W allensaml gHUBSSITHMS. L60TT6V @) 6l
allemswmeorg Leufyliy ellemgulleormey FneT QEWWLILGSMS. Qb
FOBleMEV GMeVHSELULUGWLECUTE  QeullugF Feverd SHTMEMTL L MHIG6T
ghUBHReTmer. HemL WLL SWHSF FflGam TG, LQUTRSILD

eTeuells LI LIMEHILIL|D §)6V6VITLN6Y SiTevor LILIGSGIMSI.

2. asmflumedlev ellems

STOHOTEOTS QUESHSH 2 atenCUMsl @bs ellend
o eoorgLiILih&mal. @eualleng Lalluler spm&ullermsy gmLGID allevdsey
enmFWm@&GLD. QsTflwmedev allemsF @WBIGLD 36V6VE BHHHLD GLITH6T
158 SMHEES5MES JHUOSSHFQWS. @ 2 cummbnuilley em olang
Ilbev. Grloavild Lulleéh mHEBL QuUmmeT allev&HEF GFeveaug GLIMe
GammmeflEHms. @euallens HelwWlemnL&CsTL (LU ullev
FPWTEH6|LD(0), SIHeUBIS6Tle AFH&HLIL FINMTHELD SHTeooTLILIGIS M.

QbS5 aflemasuileormev STHMTEOTS Q & 60T
GameTlILGH UL @ L& OILMSHaD (HQ&TT (NETEHHE TH T Henaullev-
Anticlockwise) LDTMTS 6ULC&HTETLILGHUN6L SITHMITETS 616V 6H & LWIWITEH 6| LD
(BQETT  (WPeT HemFulev- Clockwise) QFLHMSI. @FHemeT SmevLITL
Qasmflwedleny eTadTLOT SHeooTLMBSTT. @bHFH ellensFwmers STHCMTL L

FlengFenl LDTHMISRMESH W TN HemdF CoudH g emng LOMM MIeUFH6V6m6L.



3.e00W CHMEHES (NH&SLD
STHCMITLLLID aIeM6THS LIMTenSUley @uimiGld GUMsI
@8 QFWeLOH M. @b ellenFulmersl el LLILMen&SUIN6Tr eSS
GBHMHE:H QFWLLGHMS. Gemm MM 2 W SWsHESL LUGH &6l

STOHCMHTLLLD eIl LLIUTmSUI6L QFvasHE G euallend &6 nmHmS.

4.2_grmley ellens

1000 BSLLM&HS G (peTer o _WJMHIG6NTI6V
SO L SHNHS GBSV @uBIGLD STHEOHTLL SHHGSLD,
HTHGWlLCW gmumLl 2.7mile], STHMET @UHHSEMES Sl
QEFEWRMmE. QaaursHmE Gue 2 rmile ellenauller LBIEG W&
Gemmel. LsHWILGHUIL Qamflwumedlev aflens ablwimaugmey (0)
AWwsssE Fflalmeld, ogmile alaogFssld @emLCu FLomlemney
JOLGHDS!.

almeflemey QUlaHE SMTMHMeT Galslh MHMID Hens
AHwenel LUmlw LeTeflalleugmiser e euFluln. smrohmler Gels oL
HOTTL  gmUB  elememaysEbld KWW CUTHL 9L Leuemevorudlev
Q&ETOHGELILLReTeTer. &MHM obhs Heaongwledmbas efFx&RearmCsm
AbH5H5 Henguller qliLemLuiley Smer QUWFILUUB®SR D). &M esr
GeaussLh LOMHMILD 5600 F 6t UL S|6M&HGL LI6V & (HeNl &6t
LW 6T LI(5) & &5 L1 LI (R 85 60T M 60T .

STl HengFemwl MW SrHminmesf] (Wind Vane) eT6drm
Hmal LweTUGSmS. 2 WL LESETHMeT Galsld WwMmmID Hengemul
MW emLIeVL. LITeTdH6T LWeTLM& eTmeor. STHMl6tr CousbSHems | 6MsHS

Lev SHHeNl&HeT 2 6Temenr. 9FHev eofllIGLMSL L GSMIULLESHHESTGSLD.



el 1GMIL LT Sevotevor euems (Cup Type Anemometer) LDMMILD 2_[Hl6U6ME
el 1GMUSLL[J (Propeller Type Anemometer ) 6T6oT @) (H 6Uem&LILI(HLD.
smoMler GCalssames QSTLIFHWTS UFHe QFuiwl
26 IGMHFTLI 6T6dTM &HHeY LIWLeTLOQSRMS.
&M Mo meor]

SjeoflGLMSLLT



euerflL06toTL 6VLI QUITSIEF SpMHF

auefllnevoTLeu&H6v Bleveyld STMHMIeT &HLME euerflLneoorL_ev
QUMsl &HFLMEF Jvevs STHCMHTLLEH T QUTs S&HLPME ereorliL(ID.
Heltuguler @Gilwesssr eofFedear Frmm  uUgeusv, Leliuriilesr
SHEOTEMLD,  GUETILNEIOTLVSH T Sml LemLOLIL| &HITJE00TLOMS  6U6N|LD6DoTL 6V
QUTE &HPMF gHUGHME. @QSMHEHTET FHEH UIET LNEDTL6EY &L 6V
LUGHWINBHe 2AHeH erelley oelwingsedler 2 6TEhenm GeULILILNTS
ROLERMI.

auerfllneoor_ev QUIME &FPMFIUNemer eN6TMI eI UITSHLI
fl&aseumn. oLiffleyser-
1. (PSH6VIBlemev &WPME (Primary Circulation )
2. @\J6UOTLITLD Blemev &LME ( Secondary Circulation )
3. eLNEOTMITLD Hlemev &LPME ( Tertiary Circulation )

WS Bleoew &HPMF eaeTLE  CHMeT &HHMIS
QEMTGHGETTEOT  HLESHTMHMIEHET 3LV gl AWMU IE&THMISET,
GLDEMEVE G ITM MISH 6T LDMHMILD 356U & 560 LD & 85 TMH MI & 6T
AR WaMHMEQSHTeTLemel. @emal Lelliuglilley mleveyld NWES
LD 600T L6V M1 G606 FITIJHSH60)6).

@UeooTLMD  Blemev  &LmFIUledr S eu@HeueT
G&mmeuerflaser, T IEFGmmelerflssar, LI (I 6 & &5 T (D M1 8> 61T LOMMILD
alefllILGT&6T QG LD.

ELNGOTMITID  Blemey &LOMETF) 6TTUS H6VEETHMIGET

A GLD. @emel afad F o LIFLIL&erfler eumenflemevemul LIMTH &8 8T 1q.ULS.



@euaummms:  eleflineoTLey QUNTE  &LPMHTF  eTeTLS!
Lellliuglley efgb smrhEGmTL L HIsGemeTULD, auerlneoorlev 2 W rmkigerflev
afeld STHCMHTLLMBIGmMETUD Q&HMOITLSTGW. RFlLEH mlevayld
ameflemevenwl sflumes Qsflbd  Q&meremr  alefllneorLey QUMSI

FLLOHF W SNMHSEH Q&MaTaUS AR WDTHRMS.

alefllneoor_ ey QUG &LHFlemw alleneH@&G @)@

LTS F&eT M WSLILGSSLILIL L 60T
W6 LmH Flwmeor eSlems LD
WL TR FIWIN6L BLP& & TeEID 6T(HCEHTETSHET 608 WITETLILIL L 60T. |60)6)-
1. e wmeors! Blemeu s 2_6TeTsl.
2. yellullesr GLmUFLILI6L 2 _6Tem QUITIHL&H6T G S560T60ILD 61 T60OTL_60)6).
3. LGEHW Creasll LUGHUWIL 9H & Qeulil@b, Smalll UGHulley
GMMEUTET QUL @) (HEHGSLD.

@s6r  IgliuemLwWlevmeor  QUTSIGFPMAUNL L FCTeMS
FRUMTSH @G SemDLIL& Q& MeroT &TMEMTLL LD BlevaSHImS.
@ revorLTd LM flwimenr eSlemg &Ln
wsev LIHFluIL SMSLILLL @ QF WmMEGL LH6VTs eLneTml
QFL Wemm IMUWSLILGSSLILLLS. SbHE Q&Feusefledr QLUWIIS6T
L9 edTeu (HLO M-
1.mmLe8 Q&6
2. ELT6L QF6L

3. SI(H6eY QF6L



1.mmLed Q&6

193560 2R ammled Lalemw @Giflwer &swLFFrmm  wemmuiley
QauliLUenLWdF QFWeusMev &STHCMITLLLD 2 (heUuTHMmS  ererml
FamleoTTy. LGSR UWCTemsWIed»BHa G WL &Tmm 10 KGMLSL LT
2 UTHMS MLEMmE. LN6TL SemL DL LIDTHEFQFTM Si(H6UMISEHSH S
AR LGumurlenu CBT&HEEH SPmBIGHRMmE. wWnsHwW Crans
L& S 60l SlemL_ LD SHTHm Q& mrflweden aJlem & UMmev
allevssLILGSMS!.a060860 LB STHm WM& Tm o)
TeoTLIL(QS M. @6ueumm STHo QFsD LIGH &G emmLl el Q&6 ereirm!
QUWIF.@ & LnsHWCTemawWiledmba 30-35 19&H ] eueny LFallujeTers.

2. ELT6L QF6L

35-60 19 Hf] euemT 2_6T6m L FCTFems LI LIGH S6rflev mleveyld smmmler GLosv
LMD G CHTEHER U QUSHESEHMES S6ILITEY Q&6 6Tedrml QlLIWIT.

3. BI(H6U Q&F6L

@)6UeUEM S QIF6V @)(H Sl(He LG Seflaln &meoorliLIGSmS!.



el SHeTemeTHSTCT  SFHMIUSTID, G len6ors
FON) &FPeTM QUmHaUSTIND , Lell 6T UFFev Fmilbs @ LILSTILD
ererflemnwlmer STHCMTLLEH MG LUHevs &G Flesevmer &mHCMTLL
ey  mlevay®@mg.  yellulley efsmld sTHmiGEsemer  eneTa)
& S56MMSH L LNl 860D, 606U UITE 6T,
1.G & MeITa: T M1 & 61T
2.LI(IH 6U & & IT M M1 & 6T

3.56V8 8 TMH M &6iT



G meT&: MM MmIse6T (Planetary Winds)

@&sTHMISGT Lell wwalHain afFHearmal. @ &Ha&TMHmIseT
2eT(h WPWaIGID QSTLIbS @ GOUULL Haasulddvhs @M
GOUULL Heavgemw GCBHMESH AHS WSS UGHWINmHS!
GOMUWSSL UGHow GCBmeEs efF&ermer. @&HsTHEMTLLLD,
CrICHETLML LUGH UL afFmne SQurs alEILiLg leusHEID L HI
FHmE. eaerGeal, S&SMHM WLHMID BHEITLLL eILGsmerliL@&SH ulley
QIEVEHF PUIMHELD, QG 6TCHMTLILIGH WileL @ L 6ha L Ulm&H 60D
6116V8 8 1060) LG 60T M 60T
@) 560607 [Hlemevwlmeor STMEMITLLLD (Permanent Winds or Constant
Winds) eTeTald  Mleveyld &SMHCMITLLLID (Prevailing Winds) eTeore)ld
SIMLPLILIT. @& eneoTMl alem&LILI(HILD -
e ANWMUMTS SITHMIGET V6V FHLNEESE &ITM M6
e GCLMEVESITMMIGET 6LV CLOM G &ITM MG 6T

e SI(HOUS &STMHMIGHET 6LV BeMLPESTMMISET.
AWIMTUIMTS &TMMIGe6T

GameT  STMHMIGefley  (PHeTenWmerTg  eNWITUITE
STHMIGEET (Trade Winds) Q4,@&WD. QUTVTMHMIS SHTeVMHIGETI60 &L MLIWIEOTLD
GUMHOEHTATUMTHEHHEG @e6mel W&l UWsSIETaTSMTs @) (hHE STV
AWTUMISSTHMISGET SMLHELILILL . @66l SL&&HTMMIGET eT6ormild
&S LILGeGIeoT(H). Trade 6T6d0TMH SUBIHVEF QFMLNGHEG to  blow
along regular track eteormilh QUIMHET 2_600T(H.

@ 6m6U UI6DT LDEDITL6VMBISGEHHEG @)L Cul aTs&eTmeo.

SlemeoT Qellil 2 W SWsHSILUGH WO MBS LInSHWECTamns: GHemm



AWHSILGH CBM&:&) feH . @ mevor () SLESMH O
LD60OTL_6VMBIGEH&HHemLCU 50Rfl aL&HE WsHeL 5 9B QsmE& ey
MG L06voTL6vLD (Doldrums) |eMLDHSI6TENSl. @) & @)6ML 3{Ul60TE &6 W]LD
LN6ooTL_6VLD eTeoTL ISR (ITCZ). &GLFeL ellGulledr LI STHMTETS @)HG
alevd fe&ma. @emal el GHMaMEHe il HP&HEG NWmuTrs
STOHMIGETTHAD WHMID QFH6T GHTITEHH L QSGaTHINEG NWMTUTTS
STHMIGETTHELD 6755 60T Mm6oT.

@ 6emeal 55 QeuLILIIpLD, 55 FrUUSIOLD
Q&MeooTLemel. @&HHTMM  SHevorLmisefler HpsHEG UGHWIL AT
LeLpemWUD, GMEG UGHUIL GHmelTer WenpenWU|d SHBMSI.
@ &6tV SevorLMmiGefler CUMHE&G LGSHUIL QuUIflul  LITemev6 60T hI S 6T
o _(HEUTH U 6ITETeoT. @ 6emeal aUmeoflemeuuilev 55 LDTHME NS
JgHLUOSSIRTMET. MG LDOTLVSGHIN WHMID  HLE&HDHMISET
efar LD UGG Gaflevd  965H Gomeleflser 2 ([Heu TS ermeor.
@eUaIMSGWITET  STMHMIGET Frmersmds  MmMID  HleneVW eSS THe LD

GOILUTES SLOHUTLILIN6 6fF&H 59

GLD6mI6V & & ITM MI & 6T

QbHs STOHEMTLLLL  Sleheoor GQeullll 2 Wy
S|WHHHTNBHS SleMeT SBeU GOD WSS LGHWilener CBHTEHE
afe&Hmal. 40-60 19K euemy 9H & llemsujer afeGHmal. @enel @Cr
alevswilavid, @Gy HemswWlawd efseaFlevene. eerCGal @UUGSH U6
aUMenilem6v I &HEL IDMTMILIL &8 QWS @0 CHTeTSHIaD CLm SR e mbS!
afFausmey GMEVESHTHMIGET 66T IOP&HESLULUGRMmE. &efly
SHMTaTEH L CausLnMsa b, CamenLuiley FHm WISMHe|D afFHR M.

@QbsHsH STHEMTLLLD &HeorLmseflear GumE

LGS WL Wwenpuiemnerwd, HPHEGS LGHUIN6L aUmetoTL. &6TemLOU|L 3ILD


https://ta.wikipedia.org/wiki/%E0%AE%A4%E0%AF%86%E0%AE%A9%E0%AF%8D%E0%AE%95%E0%AE%BF%E0%AE%B4%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AF%81

sThfleners SGHRDS; Awrurgssmheom oL 1Wes  euedeno
Q&TEoTL Sl OHTCHTATSEH N AFH s BILILTLIL sSTeoorlILBeUSTEV @) 85607
Gausld W& H &I, @56 auedlennenl LI () ©)56060T LIS 6VEH 6V
Brave Westerlies ere0Tmild  SjemlpliLif. 40-60 9B L FCTemE 5606
redlseT Siglée@l BTMLG  (Roaring Forties) , 2amemeruil(hild &LDLIGI
(Furious Fifties) OMMILD SRFFFHID MILIG  (Screaming Sixties) 6T60T6Y LD
QUWIFIL (D 260D DT 6OTM6OTTY.

SI([H6eUsS BenLp& &ITM MIG 6T

Nsab  shHemnwmer &6l  WmmilD eumesoTL.  &(HeUsH  &HTHo
S®uSTOBHE, S SG GOD SAWHSLU LGSHow GCBTHE
fFx@mg. sGallugduwley amflumedev allens G &HIDMTHEVMTE
@&6&MTMHM leusHHINMLHS HePeHESETHMTH aTfeHMSI.

LI(HeU& SITM MIS6IT S6V6VSI LOITEOT (S5 60T &ITM MI & 6T

@@ BTaflel e® LGHUNL 460608 R 4600TI60T R
UGHWle, e GIIUULL HSHaswledphs ofaxld STHMGEHLWD,
SBHIefledr Vgl LeooTiqeT M LUGHUWlev erHrHemsullev efain
STHMHEBD  LHeUSHTHMISHT 6ferliL(GW. &LV WMmMID  &HevorL LD
&S Weumnlev goLU®ILD QeuLlLl ML &S m 6ot eor GeumiLmGL,

LI(HeUSSHTHMIGET 2 (HeUTHE STIE00TLOTE |60)L0 5 60T M 60T.
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BASICS OF CLIMATOLOGY
UNIT-II
ATMOSPHERIC PRESSURE

Atmospheric pressure is defined as the total
weight of a mass of column of air above per unit area at sea
level. The atmospheric pressure is maximum at sea level. At sea
level, the column of mercury will rise (on average) to a height of
29.92 inches or 760 millimeters or 1013.2 millibars. This is the
standard air pressure at sea level.

Measuring Atmospheric Pressure

Any instrument that measures air pressure is called
a Barometer. In a mercurial barometer (Fortin’s barometer), a
column of mercury in a glass tube rises or falls as the weight of
the atmosphere changes. Altimeter, Aneroid Barometer is also
used for the measurement of pressure. Scientists often use
the kilopascal (kPa) as their preferred unit for measuring
pressure.

| 1kilopascal is equal to 10 millibars. |

Another unit of force sometimes used by scientists to measure
atmospheric pressure is the newton.

One millibar equals 100 newtons per square meter (N/mz).l



http://www.physicalgeography.net/physgeoglos/m.html#millibar
http://www.physicalgeography.net/physgeoglos/b.html#barometer
http://www.physicalgeography.net/physgeoglos/k.html#kilopascal
http://www.physicalgeography.net/physgeoglos/n.html#newton

Pressure on Earth varies with the altitude of the
surface; so air pressure on mountains is usually lower than air
pressure at sea level. As elevation increases, there is less
overlying atmospheric mass, so that atmospheric pressure
decreases with increasing elevation. Pressure decreases with
increasing altitudes at a rate of 0.1 inch or 3.4 mb per 600 feet.

Air pressure varies seasonally, diurnally and
spatially. There is an inverse relationship between temperature and
pressure. When the temperature of a place increases, the
atmospheric pressure decreases.

“When the mercury of thermometer rises, mercury of barometer
alls”.

As the gravity of the Earth pulls the molecules and
gases towards the ground, the lowest layer of the air becomes
densest. This dense layer of air exerts the greatest pressure. Air
inside the human body exerts equal amount of outward pressure
which balances the inward atmospheric pressure; so we do not feel
the enormous weight of air pressure.


https://en.wikipedia.org/wiki/Elevation

Change in average atmospheric pressure with altitude.



The following factors affect the atmospheric pressure
distribution.

1. Temperature:
e As the temperature increases, air expands (its density
decreases) which results in low pressure.

e On the other hand air shrinks due to low temperature (its
density increases) which creates high pressure.

e Equatorial regions have low pressure because of high
temperatures.

e On the other hand Polar Regions have high pressure due
to low temperature.

2. Height from Sea Level:

e Air pressure is created due to weight of air; therefore sea
level has highest air pressure.

e As we move upward from sea level, air pressure decreases
because the upper air is light and its density is low.

e Air pressure is reduced to half at the height of 5 Kms from
seal level and at the height of 11 kms it is reduced to one
fourth.

e It is because of low pressure in mountainous regions that
breathing gets hard.



3. Moisture in Air (Humidity):
e Conversion of water from liquid state to gaseous state
because of evaporation is known as atmospheric humidity.

e Water vapors are light in weight therefore they rise up and
pressure of humid air decreases as compared to dry air.

e Amount of water vapors changes with time and place and
because of this the pressure of air also varies.

4. Gravitation of the Earth:
e Atmospheric pressure is directly proportional to the
force of gravity.
e The air near the ground is pulled by the gravity and
compressed by the air higher in the sky.
e This causes the air near the ground to be denser.

5. Rotation of Earth:

e Rotation of Earth produces centrifugal force which has
more effect in Equatorial region while lesser effect on
Polar Regions.

e Centrifugal force pushes things away from its core.

e Same is the effect on air pressure which results into
lesser pressure in Equatorial regions as compared to that
in Polar Regions.

The rate of change of pressure per unit horizontal distance is
called ‘Pressure Gradient’




PRESSURE BELTS OF THE WORLD

Distribution of Air Pressure
As air is present all around the Earth, it may be
distributed in two ways namely- horizontally and vertically.

1. Horizontal Distribution:

Air pressure of a particular place changes with day
and night, with summer and winter but average air pressure
conditions remain same. On maps these variations are shown
with help of isobars.

Generally air pressure is divided into two types:
a. High pressure.

b. Low pressure.
Pressure Belts of the World

On the basis of combined effect of various
factors affecting the air pressure on different latitudes, seven air
pressure belts are found on the Earth. There are high and low
alternate pressure in Northern and Southern hemisphere and one
common equatorial pressure.

1. Equatorial low pressure belt:
> It is located on either side of the geographical equator.

» Extending between 5°N latitude of Equator to 5°S latitude is
known as Equatorial low pressure belt.

» This is ‘thermal in origin’.



> It is the zone of convergence of North-east and South-east
Trade Winds.

» This belt is called ‘Doldrums’ because of the frequent calm
conditions. It is a continuous belt of windless weather or
belts of calm.

> It is otherwise termed Inter Tropical Convergence Zone
(ITC2).

» Ships travelling in these latitudes get stuck on windless
waters.

Following are the reasons which are responsible for
its origin:
(i) Rays of sun fall vertically in this region whole the year
long and because of this temperature is high which creates low
pressure (Ht=Lp) resulting in little or no surface wind.

(i) Owing to high temperature, evaporation process is also
very fast while large number of water vapors’ decreases the
weight and density of air resulting in reduction of air pressure.

(ili) Rotation of Earth has its maximum effect on Equator and
so is effect of centrifugal force which results into reduction in
air pressure.

2. Subtropical High Pressure Belts:

> At about 25° to 35° N & S latitudes, high pressure
regions are found in both hemispheres.

> This zone has subsidence of air from higher altitudes.



» The belt is dynamic in origin.

» Descending of winds causes high pressure over the
surface due to their contraction of their volume.

» So this belt is characterized by anti-cyclonic conditions,
resulting in atmospheric stability and aridity resulting in
hot deserts of the world in western margins of continents.

» The zone of high pressure is called ‘Horse Latitudes’
because of the prevalence of frequent calms. Sailors
unable to travel in these latitudes by ships would throw
the horses they were transporting overboard to make the
ships lighter. So the phrase ‘horse latitudes’ was born.

» This zone of high pressure is not a continuous belt but
broken into a number of high pressure cells.

3. Sub-Polar Low Pressure Belts:

> Between the latitudes of 60°and 65°in both the
hemispheres low pressure regions are found.

» This zone is more developed and regular in the
Southern Hemisphere because of the dominance of
water.

> It is broken in the Northern Hemisphere. But there are
well developed belts over the oceans in the Northern
Hemisphere .e.g.- near Aleutian Islands in the Pacific
Ocean and between Greenland and Iceland in the
Atlantic Ocean.

> It is dynamic in origin.



4. Polar High Pressure Belts:

» At poles (North & South Poles) high pressure regions are
formed because of very low temperature (below freezing
point).

» Both the factors thermal and dynamic operate at the poles.
» High pressure prevails throughout the year.
Shifting of Pressure Belts:

It is important to mention that these belts are not
stable. There are diurnal, seasonal and annual changes. They
shift according to the position of overhead sun e.g. in Northern
Hemisphere, pressure belts shifted to North in summer and

shifted to south in winter.

Diurnal change of thermal condition alters the
pressure condition and so the wind shifts its direction regionally.
Sea breezes and land breezes are the examples of local shifting

of pressure.
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Fig. Distribution of Air Pressure belts on Globe

2. Vertical Distribution of Pressure:
Air pressure on Earth exists due to pressure of upper

layers. Atmosphere extends up to the height of hundred

kilometers from the Earth surface. Air pressure is highest at sea

level because the density of gases is highest in lower layers. At

the height of Mt. Everest, the air pressure is about two-thirds

less than what it is at the sea level.

Air pressure and height are reversely proportional to

each other, which mean air pressure decreases due to increase in



height. But the rate of fall in air pressure decreases with increase
In height. In general, the atmospheric pressure decreases on an
average at the rate of about 34 millibars every 300 metres of

height

ISOBARS

hsoburs - Isobars are those lines drawn on a map which enjoins places with
same air pressure. This air pressure is measured. taking average air pressurg
at sea level as base so that difference created by increase in height may
vanish. For this purpose air pressure for isobars is deducted 34 milbars for
each 300 meters height.

» When Isobars are above normal value, they form clustering
around in a circular manner and are known as ‘high
pressure region’.

» When there is clustering of Isobars belonging to less than
normal value, they are known as ‘low pressure region’

» An outward extension of high pressure into a region of low
pressure is known as a ‘ridge’.

» An extension of low pressure into a region of high pressure
1s known as ‘Trough’.

» An area of almost uniform pressure between two highs
and two lows is known as ‘Col’.


https://www.geographynotes.com/wp-content/uploads/2017/08/clip_image018_thumb2.jpg
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GENERAL CIRCULATION OF WINDS

Atmospheric  circulationis  the  large-scale
movement of air and together with ocean circulation is the
means by which thermal energy is redistributed on the surface of
the Earth.  The circulation of wind in the atmosphere is driven
by the rotation of the earth and the incoming energy from the
sun. Also, there is close relationship between pressure gradient
and circulation of air. So, the air moves from high pressure to
low pressure. Pressure gradient, rotation of the earth, and
coriolis force, frictional force, centrifugal action of wind etc.

affect and control air motion.


https://en.wikipedia.org/wiki/Atmosphere_of_Earth
https://en.wikipedia.org/wiki/Ocean_circulation
https://en.wikipedia.org/wiki/Thermal_energy
https://en.wikipedia.org/wiki/Earth

Wind circulates in each hemisphere in three distinct
cells which help transport energy and heat from the equator to

the poles.
1. Hadley cell

< The circulation cell closest to the equator is called the

Hadley cell.

< The atmospheric  circulation pattern that George
Hadley described was an attempt to explain the trade

winds.
< Hadley cells exist on either side of the equator.

< The Hadley Cell involves air rising near the equator,
flowing toward the North and South Poles, returning to the
surface of the Earth in the subtropics, and flowing back

toward the equator at the surface of the Earth.

% This flow of air occurs because the Sun heats air at the

Earth's surface near the equator.


https://en.wikipedia.org/wiki/George_Hadley
https://en.wikipedia.org/wiki/George_Hadley
https://en.wikipedia.org/wiki/Trade_wind
https://en.wikipedia.org/wiki/Trade_wind

< Hadley Cells are the low-latitude overturning circulations
that have air rising at the equator and air sinking at roughly
30° latitude.

2. Ferrel Cell

»» From 30° latitude to 60° latitude, a new cell takes over

known as the Ferrel Cell.

“*With the converging air masses at the surface, the low
surface pressure at 60° latitude causes air to rise and form

clouds.

s+ Some of the rising warm air returns to 30° latitude to

complete the Ferrel Cell.

¢ This movement is the reverse of the airflow in the Hadley
Cell.

3. Polar cell

¢ The smallest and weakest cells are the Polar cells, which
extend from between 60 and 70 degrees north and south, to

the poles.



¢ Near the ground level, air currents flow from the poles

toward the equator.

¢ These are called polar easterlies, because they are

distracted from eastside by the rotation of the earth.

< Near the 60™ latitude, the winds are heated and rise up on
the way to the South. This second circulation is called

Polar cell.

WIND DIRECTION AND RELATED LAWS

The direction of surface winds is usually controlled
by the pressure gradient, rotation of the earth and friction of the
earth. Because of the rotation of the earth along its axis, the
winds are deflected and do not blow in a straight direction. The
force which deflects the direction of winds is called ‘Coriolis
Force’. This force i1s also called deflection force. Because of
Coriolis force, all winds are deflected to the right in the northern

hemisphere and left in the southern hemisphere (Ferrel’s Law).

Frictional force not only reduces the speed of the wind

but also deflects wind. Frictional forces are effective only up to



an elevation of 1-3 km and over the ocean surface, frictional

force i1s minimal.

The earth rotates from west to east. The whole earth
completes one rotation in 24 hours. The rotational speed of the
earth is highest at the equator and decreases pole ward. When
the wind moves either northward or southward in straight path in
equatorial region, it does not move to its destination, because the

wind lags behind due to high rotational speed of the earth.



PLANETARY WINDS
CLASSIFICATION OF WINDS

The wind is caused by differences in atmospheric
pressure. Atmospheric motion or wind movement is divided into

three categories.

1. Primary circulation including planetary wind systems
which are related to pressure belts (e.g. trade winds,
westerlies and polar easterlies)

2. Secondary circulation consisting of cyclones,
anticyclones, monsoons and air masses and

3. Tertiary circulation includes local winds.

The winds blowing in the same direction
throughout the year are called prevailing winds. They are
invariable or planetary winds because they involve larger areas

of the globe.

Winds with seasonal changes in their directions

are called seasonal winds (e.g. monsoon winds).



Winds blowing in a particular locality are called
local winds (e.g. Chinook, sirocco, harmattan, mistral, bora,

blizzards, loo etc.).

Winds blowing from hill tops to the valleys and
from valley floor to the hill tops are called mountain and valley

breezes.

Winds blowing from land to sea and from sea to

land are called land and sea breezes.
So, winds can be broadly be grouped into two categories:

1. Prevailing or permanent or invariable winds —Trade winds,

Westerlies and Polar Easterlies.

2. Variable winds are grouped into seasonal winds, local winds,

mountain and valley breezes and land and sea breezes.
PLANETARY WINDS

Any wind system of the earth's atmosphere which
owes its existence and direction to solar radiation and to the
rotation of the earth are called Planetary Wind. Planetary winds

effect climate because they cause the land to cool down. They



also cause the moisture in the air to condense and from clouds,

thus precipitation.

The characteristics of planetary winds are as

follows:

¢ These winds being controlled by the pressure belts to blow
towards the same direction throughout the whole year.

* Blow from high to low pressure, over the earth surface and
oceans throughout the year and in a particular direction.

¢ These winds are named according to the direction from
which they blow.

¢ These winds are divided into 3 categories viz.
1. Trade Winds (Tropical Easterlies)
2. Westerlies

3. Polar winds (Polar Easterlies)



1. Trade Winds (Tropical Easterlies)

¢ The sun’s rays fall vertically over the equatorial region, so
the air becomes hot and goes upwards.

“*As a result, the air moves towards north and south
directions through the upper atmosphere.

“* Moving up to 30° latitudes some part of this air finds its
way to come downward and blows towards the equatorial
low pressure belt. This part of the air is known as the
Trade Wind.

¢ According to Ferrel’s Law, the trade wind blows from
north-east in the northern hemisphere and south-east in the
southern hemisphere. The trade wind of northern
hemisphere is known as North-East Trade Wind and that
of southern hemisphere as South-East Trade Wind.

¢ The sky remains clear and the weather is hot and dry as
this trade wind originates in the high pressure zones.

¢ The big deserts of the world are situated nearer to this area.
For example, the Sahara desert, the Lybian desert, the

Arabian Desert in the northern hemisphere and the



Kalahari Desert in the southern hemisphere can be
mentioned.

Winds are blowing from subtropical high pressure

area to equatorial low pressure area (Extremely steady winds).

So, the main characteristics can be summed up as follows:

» Since they travel from high latitude to low latitude area,
they become gradually hot and dry and hence have a great
capacity to hold moisture

» These winds cause good rainfall on eastern margins of the
continents (onshore winds) as they get moisture after
blowing over oceans. They make the western margins of
continents as deserts and dry throughout the year because
they become moisture less.

» These winds converge near equator and form ITCZ (Inter
Tropical Convergence Zone). Here these winds are forced
to rise and causes heavy rainfall.

> Very little surface wind exists here.



Source: https://history.aip.org

2. The Westerlies

¢ This is known as West Wind. In the northern hemisphere, it
blows from south-west and in the southern hemisphere
from north-west direction.

s+ As the area of the landmass is greater in the northern
hemisphere, some changes occur in the air motion.

¢ In the southern hemisphere, the maximum area is covered
by the water bodies and hence the west wind blow strongly
and this air movement is known as ‘Brave West Winds’ in
the southern hemisphere.

* These brave winds are associated with storms and gales.



** Westerlies can be termed as ‘Roaring Forties’, ‘Furious
Fifties’ and ‘Shrieking Sixties ‘in the latitudes of 40,50

and 60 degrees in southern hemisphere.

Major characteristics of the Westerlies can be summed up as

follows:

Winds blowing from subtropical high pressure belts

towards subtropical low pressure belts
Blow from lower latitudes to higher latitudes

Cause considerable rainfall particularly on western margins

of the continents

Not all the western coast of the temperate zone (30°- 60°)
receive Westerlies throughout the year due to shifting of wind
belts.

3. Polar winds (Polar Easterlies)

¢+ The polar easterlies are the dry, cold prevailing winds that
blow from the high-pressure areas of the polar highs at the
north and south poles towards low-pressure areas.

 Cold air subsides at the pole creating the high pressure,

forcing a southerly outflow of air towards the equator.



¢ Since the winds originate in the east, they are then known as
easterlies.

¢ In the middle latitudes, the polar easterlies are often weak
and irregular.

So, major characteristics can be pointed out as follows:

. Winds blowing from polar high to sub polar low pressure
belt

. They are very cold in nature as originate in polar areas and

do not cause much rainfall

. These winds give birth to cyclones when they come in

contact with Westerlies.
. Influence the climate wherever they flow.
Measurement of Winds

The instrument widely used for measuring wind
direction is called weather cock or wind vane. The speed of the
wind is measured by an anemometer and is estimated by
Beaufort wind scale, which has measures from 0-12. Zero
indicates calm wind when smoke raises vertically, 12 shows the

speed of hurricane type devastative cyclonic conditions.



MONSOON WINDS
Seasonal Winds

» Seasonal winds are movements of air repetitively and
predictably driven by changes in large-scale weather
patterns.

» Seasonal winds occur in many locations throughout the
world.

» Commonly recognized seasonal winds are the monsoon
winds.

» The winds that change their direction with onsets of
different seasons are hence called as Seasonal Winds.
Example - A monsoon is a type of seasonal wind in low-
latitude climates that seasonally changes direction between
winter and summer.

What are Monsoons?

» The word monsoon originates from Arabic mauzim,
meaning season.

> It was first used to depict the winds in the Arabian Sea, by
the Arab navigators but later it was extended for seasonally
changing wind systems all over the world.

> The driving force shaping monsoons is the difference in the
heating of land and water surfaces, which results in land-
ocean pressure differences.


https://www.encyclopedia.com/places/oceans-continents-and-polar-regions/oceans-and-continents/arabian-sea

» Monsoons were traditionally explained as “land and sea
breezes on a large scale”. Thus, they were considered
a convectional circulation on a giant scale.

» The monsoons are characterized by seasonal reversal of
wind direction.

» During summer, the trade winds of southern hemisphere
are pulled northwards by an apparent northward movement
of the sun and by an intense low pressure core in the north-
west of the Indian subcontinent.

» While crossing the equator, these winds get deflected to
their right under the effect of Coriolis force.

» These winds now approach the Asian landmass as south-

west monsoons. Since they travel a long distance over a
vast expanse of water, by the time they reach the south-
western coast of India, they are over-saturated with
moisture and cause heavy rainfall in India and neighboring
countries.

» During winter, these conditions are reversed and a high
pressure core is created to the north of the Indian
subcontinent. Divergent  winds are produced by
this anticyclonic movement which travels southwards
towards the equator. This movement is enhanced by the
apparent southward movement of the sun. These are north-
east or winter monsoons which are responsible for some
precipitation along the east coast of India.

» The winter monsoon is stronger than the summer
monsoon.



» The Asian monsoon is one of the most vigorous climatic
phenomena on Earth and also one of the most societally
Important.

» The monsoon drives vital seasonal rainstorms that water
crops and forests as well as damaging typhoons and floods.

Monsoonal Distribution

» The most pronounced monsoon system is in eastern and
southern Asia. Monsoons can also be observed in West
Africa, Australia, or the Pacific Ocean. Even in the
southwestern United States, a smaller scale monsoonal
circulation system exists (called North American monsoon,
Mexican monsoon, or Arizona monsoon).

» Monsoons are more developed in India, Bangladesh, Sri
Lanka and Myanmar which experiences monsoonal
climate.

» The East Asian monsoon affects large parts of Indochina,
the Philippines, China, Taiwan, Korea and Japan. It is
characterized by a warm, rainy summer monsoon and a
cold, dry winter monsoon.

» The most prominent monsoons occur in South Asia,
Africa, Australia, and the Pacific coast of Central America.
With the world's strongest monsoons, this region stretches
from the South China Sea into the Indian Ocean and
includes Asia and the northern end of Australia. From June
until September, summer monsoon rains occur in South


https://www.encyclopedia.com/places/australia-and-oceania/australian-and-new-zealand-political-geography/australia
https://www.encyclopedia.com/places/oceans-continents-and-polar-regions/oceans-and-continents/pacific-ocean
https://www.encyclopedia.com/places/united-states-and-canada/us-political-geography/united-states
https://www.encyclopedia.com/places/united-states-and-canada/us-political-geography/arizona

Asian countries such as Vietnam, Thailand, Cambodia,
Bangladesh, Laos, India, and Pakistan

Impact of monsoons

¢+ The agricultural economies of impacted areas (e.g., Asia
or India) frequently depend on the moisture provided by
monsoons.

¢ The variations in the wind and precipitation patterns are so
great, that more severe winds and storms can result in
flooding that can damage thousands of lives.

¢ They are not steady winds; vary from year to year.

¢ They have active and break spells in rainfall distribution.

¢ They are unreliable in nature.

¢ The onset on monsoons may be early or delayed


https://www.encyclopedia.com/places/asia/indian-political-geography/india
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INDIAN MONSOONS

» The monsoon is caused by differing temperature trends
over the land and ocean.

> In India, the southwest summer monsoon is attracted by a
low pressure area that's caused by the extreme heat of the
Thar Desert in Rajasthan and adjoining areas during
summer.

» During the monsoon, the wind direction reverses. Moisture-
laden winds from the Indian Ocean come to fill up the void,
but because they can't pass through the Himalayas region,
they're forced to rise. The gain in altitude of the clouds
results in a drop in temperature, bringing about rain.

» When the southwest monsoon reaches India, it splits into
two parts around the mountainous region of the Western
Ghats in south-central India.

» One part moves northwards over the Arabian Sea and up

the coastal side of the Western Ghats.


https://www.tripsavvy.com/major-mountain-ranges-in-india-4687498
https://www.tripsavvy.com/major-mountain-ranges-in-india-4687498

» The other flows over the Bay of Bengal, up through Assam,
and hits the Eastern Himalayas and causes very heavy
rainfall.

» Mowsynram in Meghalaya receives the highest annual
rainfall in the world. It blows for four months from June-
September.

» The southwest monsoon's withdrawal begins as North East
Monsoon with the direction of air circulation again
reversing.

» By early October, variable winds are very frequent
everywhere. At the end of the month, the entire Indian
region is covered by northerly air and the winter monsoon
takes shape.

» The surface flow is deflected by the Coriolis force and
becomes a northeasterly flow. This causes an October—
December rainy season for the extreme southeast of

the Deccan (including the Madras coast)


https://www.britannica.com/science/winter
https://www.britannica.com/science/Coriolis-force
https://www.britannica.com/place/Deccan

Rainfall in the tropical monsoon climate is
seasonal in nature and is often irregular and uneven.
The agriculture of India is dependent on the rainfall brought by
the seasonal monsoon winds. The monsoon brings adequate
rainfall here in India which helps the crops to grow well and
helps in increase in the production of the crops. Some years, too
little rainfall during the summer monsoon can cause dire
conditions for farmers on land. Indian agriculture is described as
a gamble with the monsoons due to its erratic nature. Too much
rainfall and overly strong winds can make coastal waters unsafe,
preventing fishermen throughout the country from heading to

sea to catch the fish they depend on for income.



LOCAL WINDS

» Local winds are winds that blow over a limited area.

» Local winds blow between small low and high pressure
systems.

» They are influenced by local geography.

» Nearness to an ocean, lake, or mountain range can affect
local winds.

» Local winds can affect the weather and climate of a region.

» Local winds occur on a small spatial scale, their horizontal
dimensions typically several tens to a few hundreds of
kilometers.

» They also tend to be short-lived - lasting several hours to a
day.

» There are many such winds around the world, some of
them cold, some warm, some wet, some dry.

» There are many hazards associated with the winds.

Land and Sea Breezes

Ocean water is slower to warm up and cool down than land. So
the sea surface is cooler than the land in the daytime. It is also
cooler than the land in the summer. The opposite is also true.
The water stays warmer than the land during the night and the
winter. This difference in heating cause local winds known as
land and sea breezes.


https://www.ck12.org/c/earth-science/weather
https://www.ck12.org/c/biology/water

. Asea breeze blows from sea to land during the day or iIn
summer. That’s when air over the land 1s warmer than air
over the water. The warm air rises. Cool air from over the
water flows in to take its place.

. Aland breeze blows from land to sea during the night or in
winter. That’s when air over the water 1s warmer than air
over the land. The warm air rises. Cool air from the land
flows out to take its place.

LAND & SEA BREEZES


https://www.ck12.org/c/biology/water

Mountain and Valley Breezes

The air on a mountain slope warms more than
the air over the nearby valley. The warm air rises and brings
cool air up from below. This is a valley breeze. At night the
mountain slope cools more than the air over the valley. The air
flows downhill creating a mountain breeze.

Afternoon

Anabatic wind
(valley wind)

Katabatic wind
(mountain wind)

The mountain cools down, the air The sun warms the mountain,
becomes heavier so it descends the air is lighter and ascends
Chinook

Chinook winds occur when air is forced over a mountain range.
It is a warm, westerly wind found in western North America —
Canada and the USA, when air from the Pacific blows over the
Rocky Mountains and other upland areas. This is a hot and dry
wind blowing along the eastern slope of the Rockies and covers
an area from the Southern part of Colorado in the south to



British Columbia in the north. Due to its effect, the snow melts
and green grass sprouts even in the winter. The word Chinook
means ‘snow eater’.

Fohn

This is a warm, dry, gusty wind which occurs
over the lower slopes on the lee side (the side which is not
directly exposed to wind and weather of a mountain barrier). It
Is a result of forcing stable air over a mountain
barrier.

The onset of a FOhn is generally sudden. Fohn winds occur
quite often in the Alps. It helps in early ripening of grapes.

Harmattan

These dry, dusty trade wind blows off the Sahara Desert across
the Gulf of Guinea and the Cape Verde Islands. Dust and
sand are carried many hundreds of kilometers out to sea.
Sometimes it is called as ‘DOCTOR, because of its supposed
healthful properties.

Scirocco/ Sirocco

This is a hot, dry southerly wind which blows from the Sahara in
northern Africa into the southern Mediterranean. It picks up
moisture as it crosses the Mediterranean and can reach Spain,
France, Italy and Greece bringing Saharan dust and hot, windy,
damp weather, often with fog or low stratus cloud.



Mistral

The mistral is also a strong and often violent wind. It blows
from the north or north-west down the Rhone Valley of southern
France and across the Rhone Delta. It may blow continuously
for a day or two. It attains speeds of 100km/h, causing
considerable damage to crops.

Bora
Bora is a strong, cold and gusty north-easterly wind which
descends to the Adriatic Sea from the Dinaric Alps.

Blizzard

These winds affect Polar Regions of Canada and USA. On the
arrival, the temperature falls below freezing point. In the Tundra
and Siberian regions of Russia, it is known as Purga and Buren.

Santa Ana winds

They are responsible for many large fires in Southern California
The Santa Ana winds arrive at the end of California’s long
summer drought season.

Bise

This is a cold dry wind which blows from the north-east, north
or north-west in the mountainous regions of southeastern
France and western Switzerland in winter months. The Bise is
accompanied by heavy cloud.



Khamsin

They are hot, dry, dust-laden, southerly wind over Egypt, the
Red Sea and eastern parts of the Mediterranean Sea ahead of
eastward-moving depressions.

Pampero

The name is given to severe line squalls in Argentina and
Uruguay and is usually accompanied by rain, thunder and
lightning, a sharp drop in temperature and a sudden change of
wind direction.

Loo

A Harmful Wind that blows in the plains of northern India and
Pakistan. It is a very hot and dry wind blows from the west in
the months of May and June, usually in the afternoons. Its
temperature invariably ranges between 45°C and 50°C. It may
cause sunstroke to people.

Thus, local winds blow due to local
variation in the temperature and pressure. They blow in the
lower layers of the Troposphere.
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