
   ON TIPS 
     NOTES

Note making is a skill that we use in many walks of life : at school, university and in the world of 
work. However, accurate note making requires a thorough understanding of concepts. We, at Oswaal, 
have tried to encapsulate all the chapters from the given syllabus into the following ON-TIPS NOTES. 
These notes will not only facilitate better understanding of concepts, but will also ensure that each 
and every concept is taken up and every chapter is covered in totality. So go ahead and use these to 
your advantage... go get the OSWAAL ADVANTAGE!!

Part A : Fundamentals of Physical Geography
Unit IV

Chapter 1 : Composition and Structure of Atmosphere

 ¾ The atmosphere is a mixture of gases, which 
sustains life on the earth.

 ¾ This layer also protects us from harmful ultra-
violet rays.

 ¾ All the air surrounding the earth from the 
ground all the way up to the edge of the deep 
space is called atmosphere.

 ¾ The atmosphere is a mixture of many gases, 
water vapours and dust particles. It is colourless 
odourless and tasteless. 

 ¾ It is the mass of the air that has made the 
temperature on the earth suitable for living.

 ¾ The atmosphere is a mixture of gases, water 
vapours and dust particles. 

 ¾ Nitrogen constitutes the largest proportion of 
the atmosphere. It accounts for 78.03 per cent of 
the total volume of gases. 

 ¾ Nitrogen is odourless, colourless and tasteless 
and does not burn quickly.

 ¾ It generates proteins in plants. Bacteria change 
the form of nitrogen to be used by plants.

 ¾ Carbon dioxide is the heaviest gas of the 
atmosphere.

 ¾ Burning a fuel disturbs the carbon dioxide 
balance.

 ¾ An increased volume of carbon dioxide is 
affecting the world’s weather and climate.

 ¾ Carbon dioxide is essential for the growth of 
vegetation.

 ¾ Oxygen is the life giving gas of the atmosphere. 
It is the second most abundant gas in the 
atmosphere. 

 ¾ Green plants produce oxygen during 
photosynthesis. It is essential for breathing 
and burning of fuel. Animal and human beings 
inhale oxygen.

 ¾ Cutting of trees disturbs the oxygen balance in 
the atmosphere.

 ¾ Hydrogen is the lightest gas present in the 
upper layers of the atmosphere. 

 ¾ Ozone is an important component of the 
atmosphere.

 ¾ It is found in small quantity in the upper layer of 
the atmosphere. 

 ¾ The ozone layer protects us from the harmful 
ultra-violet radiations by absorbing these 
radiations emitted by the sun.

 ¾ Water vapour is formed when water evaporates.
 ¾ The amount of water vapour decreases with the 

altitude and from the equator towards the poles.
 ¾ It acts like a blanket which allows the earth to 

become neither too cold nor too hot.  
 ¾ Dust particles are derived from sea salt, fine soil, 

smoke soot, ash, pollen and dust.
 ¾ Dust particles are concentrated in the lower 

layers of the atmosphere.
 ¾ These particles act as hydroscopic nuclei around 

which water vapour condenses to form clouds.
 ¾ Dust particles also produce the optical 

phenomenon of red and orange dews in the sky 
at sunrise and sunset known as dawn and dusk.

 ¾ There are five layers of atmosphere namely 
Troposphere, Stratosphere, Mesosphere, Thermos-
phere and Exosphere.

 ¾ Troposphere is the most important layer of the 
atmosphere. The average height of this layer is 
13 kilometres.

 ¾ The troposphere is the transition zone between 
the troposphere and stratosphere. 

 ¾ Temperature stops decreasing after this layer.
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 ¾ Stratosphere lies above the troposphere. It 
extends up to a height of 50 kilometres.

 ¾ The Stratosphere contains a layer of ozone gas.
 ¾ The stratopause is the transition zone between 

the stratosphere and mesosphere. 
 ¾ This layer contains the maximum ozone.
 ¾ The mesosphere is the third layer of the 

atmosphere lying above the stratosphere. 
 ¾ It is the coldest atmospheric layer. On entering 

from the space, meteorites burn up in this layer.
 ¾ The upper limit of the mesosphere is called 

mesopause. It is the transition zone between the 
mesosphere and thermosphere.

 ¾ It is the coldest naturally occurring place on the 
earth with temperature below 130 Kelvin.

 ¾ Above the mesosphere lies the thermosphere. 
Temperature rises very rapidly in this layer with 
the increasing height. It extends from 80 to 400 
kilometres. The ionosphere is a part of this layer. 
It contains the electrically charged particles 
known as ions.

 ¾ This layer helps in radio transmission. Radio 
waves transmitted from the earth are reflected 
back to this layer.

 ¾ The exosphere is the uppermost layer of the 
atmosphere. It extends from 400 kilometres of 
height above the ionosphere and marches with 
this space. It is the transition zone between 
the earth’s atmosphere and the interplanetary 
space. It has very thin air. Light gases such as 
helium and hydrogen float into the space from 
here. 

 ¾ The earth is the only planet that supports life 
because of the presence of the atmosphere.

 ¾ The atmosphere protects all forms of life on the 
earth from the ultra-violet and x-rays of the sun. 
It allows important white sunlight to reach the 
earth’s surface.

 ¾ The atmosphere protects rapid cooling at night 
and heating during the day. It keeps the earth 
temperature warm by creating the greenhouse 
effect.

 ¾ It provides a mechanism for the process of 
evaporation, precipitation and condensation 
thereby maintaining balance within the water 
cycle.

 ¾ It helps in the transport of energy from equatorial 
regions to medium and higher latitudes.

 ¾ The atmosphere is a reservoir of important gases 
like nitrogen, oxygen and carbon dioxide which 
are essential for all forms of life.

 ¾ The atmosphere saves the earth from the 
attack of meteoroids that are burnt through the 

atmosphere due to the friction of air.
 ¾ The atmosphere is also the powerful medium 

for aviation. 
 ¾ It is the weather, which keeps on changing 

every day. When these weather conditions like 
temperature, wind, rainfall and clouds average 
over many years, it forms the climate of an area. 

 ¾ The temperature is the degree of hotness and 
coldness of the air.

 ¾ The temperature of the atmosphere changes 
not only between day and night, but also from 
season to season.

 ¾ The standard unit of measuring temperature 
is degree Celsius. It was invented by Anders 
Celsius.

 ¾ Temperature is measured by the thermometer. 
Water freezes at 0°C and boils at 100°C. Summers 
are hotter than the winters.

 ¾ Insulation is an important factor that influences 
the distribution of temperature. Insulation is the 
incoming solar energy received by the earth.

 ¾ The amount of insulation decreases from the 
equator towards the poles. Temperature also 
decreases in the same manner.

 ¾ Temperature in cities is much higher than that in 
villages. It is because of the high-rise buildings, 
vegetation and construction materials like 
concrete and metal that trap the warm air and 
thus raise the temperature of the cities.

 ¾ Horizontally, the distribution of air pressure is 
influenced by the temperature of the air at a 
given place. It moves from high-pressure cold 
areas to the low-pressure warm areas.

 ¾ This horizontal movement of air from the areas 
of high pressure to the areas of low pressure is 
called wind.

 ¾ Wind is the air in motion, it is produced by the 
uneven heating of the surface of the earth by 
the sun.

 ¾ Permanent winds blow constantly throughout 
the year in a particular direction. 

 ¾ Local winds blow only during a particular period 
of the day or a year in a small area. Examples of 
local winds are loo and land and sea breeze. 

 ¾ The earth is encircled by several prevailing 
wind belts. The direction and location of these 
wind belts are determined by solar radiation 
and rotation of the earth. There are various 
weather instruments like thermometer, rain 
gauge, barometer, and wind vane, which help 
us to measure these elements. 

 ¾ Precipitation is the release of moisture after the 
condensation of water vapor in the atmosphere. 
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It occurs when tiny cloud droplets join to form 
large water droplets.

 ¾ Precipitation, which reaches ground in the form 
of liquid, called rain. It occurs when saturated 
air mass cool to a degree when it is not able to 
retain moisture.

 ¾ Plants help preserve water when trees on 
hillsides are cut. Rainwater flows down the bare 
mountains and can cause floods in the low-
lying areas.

 ¾ Rainfall is important for the survival of human 
beings, plants, animals and bringing fresh water 
to the earth’s surface.

Chapter 2 : Solar Radiation, Heat Balance and Temperature

 ¾ The sun is considered as the controller of the 
solar system. It also governs the climatic and 
weather phenomena on the surface of the earth. 

 ¾ Various places are characterized by different 
climatic features. This is because the radiation of 
the sun is not evenly distributed on the surface 
of the earth.  

 ¾ The surface of the earth receives most of its 
energy in the form of short wavelengths.

 ¾ This energy received by the earth is known as 
incoming solar radiation. It is also termed as 
insolation. 

 ¾ The electromagnetic spectrum is the cluster of 
different types of radiations, which travels from 
the Sun to the earth. 

 ¾ The electromagnetic spectrum consists of  ultra-
violet waves, visible waves and infrared waves. 

 ¾  Ultra-violet waves are the waves measuring 
under 0.4 micrometres of wavelength. Long-
term exposure to the  ultra-violet radiation can 
hurt, or even kill most of the life forms on the 
earth. 

 ¾ The visible light waves range between 0.4 and 
0.7 micrometres of wavelength. These can be 
detected by the human eyes. Hence, these are 
called visible waves. 

 ¾ Infrared rays are also referred to as the heat 
waves. The sun produces very little infrared 
radiation, as compared to the ultra-violet 
radiations and visible light. 

 ¾ Amount of insolation received by different parts 
of the earth is not the same. 

 ¾ On 3rd January, earth is nearest to the sun during 
its revolution this point is called perihelion. 

 ¾ On 4th July, earth is the farthest from the 
sun, during its revolution this point is called 
aphelion. 

 ¾ Annual insolation received by the earth on 
3rd January is slightly more than the amount 
received on 4th July. It is because of the distance 
between the earth and the sun.

 ¾ Amount and intensity of the isolation varies 
during the day, seasons and whole year.

 ¾ The factors causing variations in insolation: 
 z The rotation of the earth on its axis. 
 z The angle of inclination of the rays of the sun. 
 z The length of the day. 
 z The transparency of the atmosphere. 

 ¾ Earth’s axis makes an angle of 66½° with the 
plane of its orbit. This influences the amount of 
insolation received at different latitudes. 

 ¾ The inclination of the rays of the sun also affects 
insolation.

 ¾ In the higher latitude, the angle of sunrays will be 
low, resulting into slanting sunrays as compared 
to the low latitude. Energy is distributed and 
the net energy received per unit area decreases. 
This results into more absorption, scattering and 
diffusion. 

 ¾ In the troposphere, the transparency of the 
atmosphere is reduced by tiny particles of dust, 
water vapour, pollen, etc. 

 ¾ The atmosphere is largely transparent to the 
shortwave solar radiation. 

 ¾ In the troposphere, the water vapour, ozone 
and other gases absorb much of the infrared 
radiations. 

 ¾ It is red during the sunrise and sunset. Scattering 
within the atmosphere results in the blue colour 
of the sky.

 ¾ Insolation is the amount of heat received from 
the sun by the earth. The amount of insolation 
received, varies over space and time. 

 ¾ The highest amount of insolation is received 
over the sub-tropical deserts, where the clouds 
are the least. The equator receives comparatively 
less insolation than the tropics because of the 
cloudy sky throughout the year. In the winters, 
the middle and higher latitudes receive less 
radiation than in the summers. 

 ¾ The earth after being heated by the insolation 
transmits the heat to the atmosphere. 

 ¾ The atmospheric layers get heated up through 
the processes of conduction, convection and 
advection. 
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 ¾ In the process of conduction, the air in contact 
with the land gets heated slowly, and the upper 
layers in contact with the lower layers get 
heated up. 

 ¾ In the process of convection, the air in contact 
with the earth rises vertically on heating and 
transmits the heat of the atmosphere. 

 ¾ In advection, the transfer of heat occurs through 
the horizontal movement of air. 

 ¾ After being heated, the earth becomes a radiating 
body and it radiates energy to the atmosphere 
in the form of long waves. 

 ¾ Amount of heat received is equal to the amount 
lost by the earth through terrestrial radiation. 

 ¾ Instead of being absorbed, some of the heat 
energy is bounced or reflected off in the opposite 
direction. 

 ¾ Heat transmission occurs when the 
electromagnetic energy is allowed to pass 
completely through an object. 

 ¾ Temperature has a dramatic and complex effect 
on the environment. While heat represents 
the molecular movement of the particles 
comprising a substance, the temperature is the 
measurement of how hot or cold a thing is.

 ¾ Air gets heated and expands. It becomes less 
dense and lighter. It rises upward and allows 
the air molecules to spread out. As a result, the 
air becomes cooler without the addition of any 
external heat. 

 ¾ When the air-cools down, it again begins to 
descend towards the surface of the earth. 

 ¾ Pressure from the weight of the air above, 
pushes the air molecules close together. 

 ¾ As a result, their temperature increases, even 
though no heat has been added. 

 ¾ The stored heat is referred to as latent heat. 
Water condenses and forms raindrops and this 
heat is then returned back to the earth. 

 ¾ The factors controlling temperature 
distribution:

 z Latitude 
 z Altitude 

 z Distance from the sea 
 z Air-mass and ocean currents 

 ¾ Insolation varies according to the latitudes; 
hence, the temperature also varies accordingly. 

 ¾ The atmosphere is indirectly heated by the 
terrestrial radiation. Places near the sea-level 
record a higher temperature than the places at 
higher elevations. 

 ¾ Places located near the sea come under the 
moderating influence of the sea and land 
breezes, which has a moderating influence on 
the temperature. 

 ¾ Places that come under the influence of warm 
air masses, experience higher temperature. 
The area under the influence of cold air-masses 
experience lower temperature. 

 ¾ Temperature varies over the space and time. 
Isotherms are generally parallel to the latitudes. 

 ¾ The presence of warm ocean currents makes 
the Northern Atlantic Ocean warmer and the 
isotherms bend towards the north. Over the 
land, there is a decrease in temperature, so the 
isotherms bend towards the south. 

 ¾ Generally, temperature decreases with the 
increase in elevation, which is termed as the 
normal lapse rate. At times, when this situation 
is reversed and an inversion of the normal 
lapse rate occurs, it is known as the inversion of 
temperature. 

 ¾ Insolation is the energy received by the earth as 
the incoming solar radiation. 

 ¾ The earth radiates back the heat received 
through insolation through the processes of 
conduction, convection and advection.

 ¾ The earth maintains a balance between the 
incoming solar heat and the outgoing terrestrial 
radiation, which is known as the heat budget of 
the earth. 

 ¾ Temperature is the degree of hotness and 
coldness of anything and the distribution of 
temperature are represented by the isotherms. 

Chapter 3 : Atmospheric Circulation and Weather Systems

 ¾ The distribution temperature over the surface 
of the earth is uneven. The air expands when 
heated and gets compressed when cooled. This 
results in variations in the atmospheric pressure. 
The result is that it causes the movement of air 
from high pressure to low pressure, setting the 
air in motion.

 ¾ The weight of a column of air contained in a unit 
area from the mean sea level to the top of the 

atmosphere is called the atmospheric pressure. 
The atmospheric pressure is expressed in units 
of millibar. Air pressure is measured with the 
help of a mercury barometer or the aneroid 
barometer.

 ¾ Small differences in pressure are highly 
significant in terms of the wind direction and 
velocity. Horizontal distribution of pressure is 
studied by drawing isobars at constant levels. 
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 ¾ Isobars are lines connecting places having equal 
pressure. In order to eliminate the effect of 
altitude on pressure, it is measured at any station 
after being reduced to sea level for purposes of 
comparison. The sea level pressure distribution 
is shown on weather maps.

 ¾ The air in motion is called wind. The wind blows 
from high pressure to low pressure. The wind 
at the surface experiences friction. In addition, 
rotation of the earth also affects the wind 
movement. The force exerted by the rotation of 
the earth is known as the Coriolis force. Thus, 
the horizontal winds near the earth surface 
respond to the combined effect of three forces 
– the pressure gradient force, the frictional 
force and the Coriolis force. In addition, the 
gravitational force acts downward.

 ¾ The differences in atmospheric pressure 
produces a force. The rate of change of pressure 
with respect to distance is the pressure gradient. 
The pressure gradient is strong where the 
isobars are close to each other and is weak 
where the isobars are apart.

 ¾ The rotation of the earth about its axis affects 
the direction of the wind. This force is called 
the Coriolis force after the French physicist 
who described it in 1844. It deflects the wind to 
the right direction in the northern hemisphere 
and to the left in the southern hemisphere. The 
deflection is more when the wind velocity is 
high. The Coriolis force is directly proportional 
to the angle of latitude. It is maximum at the 
poles and is absent at the equator.

 ¾ The velocity and direction of the wind are 
the net result of the wind generating forces. 
The winds in the upper atmosphere, 2 - 3 km 
above the surface, are free from frictional effect 
of the surface and are controlled mainly by 
the pressure gradient and the Coriolis force. 
When isobars are straight and when there is no 
friction, the pressure gradient force is balanced 
by the Coriolis force and the resultant wind 
blows parallel to the isobar. This wind is known 
as the geostrophic wind.

 ¾ The wind circulation around a low is called 
cyclonic circulation. Around a high it is called 
anti cyclonic circulation. The direction of winds 
around such systems changes according to their 
location in different hemispheres.

 ¾ The wind circulation at the earth’s surface 
around low and high on many occasions is 
closely related to the wind circulation at higher 
level. Generally, over low-pressure area the air 
will converge and rise. Over high-pressure area 
the air will subside from above and diverge at 
the surface. Apart from convergence, some 

eddies, convection currents, orographic uplift 
and uplift along fronts cause the rising of air, 
which is essential for the formation of clouds 
and precipitation.

 ¾ The pattern of planetary winds largely depends 
on:

 (i) latitudinal variation of atmospheric heating; 
 (ii) emergence of pressure belts; 
 (iii) the migration of belts following apparent  

 path of the sun; 
 (iv) the distribution of continents and oceans; 
 (v) the rotation of earth. 

 ¾ The pattern of the movement of the planetary 
winds is called the general circulation of the 
atmosphere

 ¾ The general circulation of the atmosphere also 
affects the oceans. The large-scale winds of the 
atmosphere initiate large and slow-moving 
currents of the ocean. Oceans in turn provide 
input of energy and water vapour into the air.

 ¾ Seasonal Wind: The pattern of wind circulation 
is modified in different seasons due to the 
shifting of regions of maximum heating, 
pressure and wind belts. The most pronounced 
effect of such a shift is noticed in the monsoons, 
especially over southeast Asia.

 ¾ Local Winds: Differences in the heating and 
cooling of earth surfaces and the cycles those 
develop daily or annually can create several 
common, local or regional winds.

 ¾ During the day the land heats up faster and 
becomes warmer than the sea. Therefore, 
over the land the air rises giving rise to a low-
pressure area, whereas the sea is relatively cool 
and the pressure over sea is relatively high. 
Thus, pressure gradient from sea to land is 
created and the wind blows from the sea to the 
land as the sea breeze. In the night the reversal 
of condition takes place. The land loses heat 
faster and is cooler than the sea. The pressure 
gradient is from the land to the sea and hence 
land breeze results

 ¾ In mountainous regions, during the day the 
slopes get heated up and air moves upslope and 
to fill the resulting gap the air from the valley 
blows up the valley. This wind is known as 
the valley breeze. During the night the slopes 
get cooled and the dense air descends into the 
valley as the mountain wind.

 ¾ When the air remains over a homogenous area 
for a sufficiently longer time, it acquires the 
characteristics of the area. The homogenous 
regions can be the vast ocean surface or vast 
plains. The air with distinctive characteristics in 
terms of temperature and humidity is called an 
airmass. 
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 ¾ Air mass is defined as a large body of air having 
little horizontal variation in temperature and 
moisture. The homogenous surfaces, over which 
air masses form, are called the source regions.

 ¾ When two different air masses meet, the 
boundary zone between them is called a front. 
The process of formation of the fronts is known 
as frontogenesis. There are four types of fronts: 
(a) Cold; (b) Warm; (c) Stationary; (d) Occluded.

 ¾ The systems developing in the mid and high 
latitude, beyond the tropics are called the 
middle latitude or extra tropical cyclones. Extra 
tropical cyclones form along the polar front.

 ¾ Tropical cyclones are violent storms that 
originate over oceans in tropical areas and move 
over to the coastal areas bringing about large-
scale destruction caused by violent winds, very 
heavy rainfall and storm surges. This is one of 
the most devastating natural calamities.

 ¾ Other severe local storms are thunderstorms and 
tornadoes. They are of short duration, occurring 
over a small area but are violent. Thunderstorms 
are caused by intense convection on moist 
hot days. A thunderstorm is a well-grown 
cumulonimbus cloud producing thunder and 
lightning.

Chapter 4 : Water in the Atmosphere

 ¾ Air plays an important role in the weather 
phenomenon. 

 ¾ Moisture in the atmosphere is present in three 
forms, i.e. solid, liquid and gas. These three forms 
of atmospheric moisture form a continuous cycle 
between the atmosphere, oceans and continents 
in the form of the hydrological cycle. 

 ¾ Humidity is the amount of water vapour present 
in the air.

 ¾ Amount of humidity in the air is expressed 
as absolute humidity, specific humidity and 
relative humidity.

 ¾ Absolute humidity is the actual amount of water 
vapour in the air. It is expressed in grams per 
cubic metre. 

 ¾ Absolute humidity differs from place to place on 
the surface of the earth. 

 ¾ Maximum unit of water vapour that a volume 
of air can contain at a given temperature is the 
saturated absolute humidity.

 ¾ Specific humidity is the weight of water vapour 
per unit weight of air. It is measured in the unit 
of weight. Specific humidity is not influenced 
by pressure or temperature.

 ¾ Relative humidity is the ratio between the actual 
amount of water vapour present in the air and 
the maximum amount of water vapour the air 
can hold at that temperature. It is expressed 
in percentage. The capacity to retain moisture 
increases or decreases with the change in air 
temperature and the relative humidity is also 
affected. 

 ¾ The process by which water is transformed 
from a liquid state to gaseous state is known as 
evaporation. The temperature at which water 
starts evaporating is known as latent heat of 
vaporization. 

 ¾ Evaporation and transpiration provide all the 
water vapour in the atmosphere. The rate of 

evaporation is dependent on temperature, 
wind and the amount of vapour present in the 
air. Dry air can absorb and retain more moisture 
than the moist air.

 ¾ The physical process of transformation from the 
vapour to the liquid state is called condensation. 
Loss of heat is the main cause of condensation. 

 ¾ Condensation occurs when the temperature 
drops sufficiently for the moisture to be cooled 
to its dew- point and when there is enough 
water vapour in the atmosphere. 

 ¾ The temperature at which air can no longer hold 
all its water vapour is called dewpoint. Some of 
the water vapour must condense into a liquid 
state at this point. 

 ¾ The dewpoint temperature is an absolute 
measure of the amount of water vapour in the 
air. Warm air can contain more water vapour 
than cool air.

 ¾ When there is a direct change of state from a solid 
to a gas, the process is known as sublimation, 
as in the formation of ice from water vapour. 
Through this process, latent heat of sublimation 
is released into the air.

 ¾ Based on temperature and location, 
condensation can occur in the form of dew, 
frost, fog and clouds.

 ¾ Dew is the deposited moisture in the form of 
water droplets on cooler surfaces of solid objects 
such as grass blades, leaves and stones. 

 ¾ Dew is formed when the surface temperature is 
so low that the air chills to the dew point and 
the water vapour condenses. 

 ¾ Formation of frost takes place when the capacity 
to hold water vapour decreases in the cold air. 
At the dew point, air becomes saturated. Fall 
in temperature results in the condensation 
of excess water vapour in the form of water 
droplets.  
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 ¾ Stratus cloud, which has its base on or near the 
ground is called fog. Fog is a mini-cloud in which 
condensation takes place around the nuclei 
provided by dust, smoke and salt particles. 

 ¾ The fog is formed during winter nights. 
When a sufficiently thick layer of air is moist, 
condensation can occur throughout giving rise 
to fog. 

 ¾ The mist contains more moisture than fog. Its 
nucleus contains a thicker layer of moisture. 
Mist is frequent over the mountains as the rising 
warm air moving up the slopes meets a cold 
surface.

 ¾ Precipitation takes place when vapour droplets 
in the clouds become very large and the updrafts 
within the clouds can no longer support them 
resulting into water falling on the earth under 
the force of gravity. 

 ¾ Different forms of precipitation are snowfall, 
sleet, hail and rainfall. 

 ¾ Snow is one of the forms of precipitation. Moisture 
is released in the form of hexagonal crystals. 

 ¾ When raindrops are solidified into rounded 
pieces of ice and drop on the surface of the 
earth, it is known as hailstones. These are 
formed when the rainwater passes through 
colder layers. 

 ¾ The most common form of precipitation is the 
rain since it falls in the form of water. It provides 
suitable conditions for diverse ecosystems.

 ¾ We know that rain occurs due to the cooling of 
air that contains water vapour. 

 ¾ There are three types of rainfall, i.e., Orographic 
rainfall, Cyclonic rainfall and Convectional 
rainfall

 ¾ Convectional rainfall occurs when air near the 
surface of the earth rises after being heated up 
by the sun. Rising higher in the atmosphere, it 
expands and cools down. Convection currents 
set up in the atmosphere due to local heating. 
Condensation causes the water vapour to 
separate and fall down as rain droplets. 

 ¾ Frontal or cyclonic rainfall is caused in the areas 
where cyclone occurs. The cyclone is an area of 
low atmospheric pressure in which winds blow 
from all directions.

 ¾ Cyclonic rainfall forms when warm air meets 
cold air. Warm and cold air does not mix as they 
have different densities.

 ¾ Rainfall is unevenly distributed in terms of its 
amount and time. 

 ¾ It is decreasing steadily from the equator to the 
poles. 

 ¾ Coastal areas receive greater amounts of rainfall. 
 ¾ Rainfall is more on the oceans than on the 

landmasses.
 ¾ Between 45° and 65° North and South latitudes, 

the rainfall is first received on the western 
margins of the continents and goes on decreasing 
towards the east due to the westerlies. 

 ¾ Rainfall distribution on the surface of the earth 
varies according to the total amount, season and 
area. 

 ¾ Areas in the tropical and middle latitudes on the 
eastern margins of the continents are covered 
by the monsoon type of climate.

 ¾ Regions around the Black Sea in the eastern 
and south-eastern Europe receive convectional 
rainfall because of local factors.

Unit V

Chapter 5 : Movements of Ocean Water

 ¾ Water is a cyclic resource. It can be used and 
re-used. Water also undergoes a cycle from 
the ocean to land and land to ocean. The 
hydrological cycle describes the movement of 
water on, in, and above the earth. The water 
cycle has been working for billions of years and 
all the life on earth depends on it.

 ¾ The distribution of water on earth is quite 
uneven. Many locations have plenty of water 
while others have very limited quantity. The 
hydrological cycle, is the circulation of water 
within the earth’s hydrosphere in different 
forms i.e. the liquid, solid and the gaseous 
phases. It also refers to the continuous exchange 
of water between the oceans, atmosphere, land 
surface and subsurface and the organisms.

 ¾ Relief of the ocean floor:  The oceans are 
confined to the great depressions of the earth’s 
outer layer. The oceans, unlike the continents, 
merge so naturally into one another that it is 
hard to demarcate them. The geographers have 
divided the oceanic part of the earth into five 
oceans, namely the Pacific, the Atlantic, the 
Indian Southern-ocean and the Arctic. The 
various seas, bays, gulfs and other inlets are 
parts of these four large oceans.

 ¾ A major portion of the ocean floor is found 
between 3-6 km below the sea level. The ‘land’ 
under the waters of the oceans, that is, the 
ocean floor exhibits complex and varied features 
as those observed over the land. The floors of 
the oceans are rugged with the world’s largest 
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mountain ranges, deepest trenches and the 
largest plains. These features are formed, like 
those of the continents, by the factors of tectonic, 
volcanic and depositional processes.

 ¾ The ocean floors can be divided into four major 
divisions: 

 (i) the Continental Shelf
 (ii) the Continental Slope 
 (iii) the Deep Sea Plain
 (iv) the Oceanic Deeps. 

 ¾ Besides, these divisions there are also major 
and minor relief features in the ocean floors 
like ridges, hills, sea mounts, guyots, trenches, 
canyons, etc.

 ¾ The horizontal motions of oceans are waves and 
ocean currents. 

 ¾ The vertical movement of the ocean is tides.
 ¾ Waves are produced by wind pushing the water 

towards the shore.
 ¾ These are caused by the transfer of energy from 

the wind blowing over the surface of the sea. 
 ¾ Largest waves are formed when winds are very 

strong and when they blow for lengthy periods 
and across-large expanses of water.

 ¾ Sea waves can be steep or steady.
 ¾ Steep waves are young ones and are probably 

formed by the local wind.
 ¾ Slow and steady waves originate from far away 

places, possibly from another hemisphere.
 ¾ The maximum wave height is determined by 

the strength of the wind.
 ¾ The upper part of the waves is called crest. 
 ¾ The lower part of the waves is called trough.
 ¾ The vertical  distance between the bottom of 

the trough and top of the crest is the height of 
a wave.

 ¾ The horizontal distance between two successive 
crests or troughs is called wavelength.

 ¾ One-half of the wave height is called wave 
amplitude. Time in dual between two successive 
wave crests or troughs as they pass a fixed point 
is called wave period.

 ¾ Frequency is the number of wave crests to pass 
a fixed point in one second.

 ¾ The rate at which the wave moves through the 
water and is measured in knots is called wave 
speed.

 ¾ Waves travel because the wind pushes the water 
body in its course.

 ¾ Wave particles move forward on the crest and 
backward on the trough. 

 ¾ A form of the waves moves forward through 
the water, and the water itself does not move 
forward.

 ¾ Water at the bottom is held up and water at the 
crest of the wave travels forward more quickly. 
The crest moves ahead of the rest, starts curling 
over and tumbles.

 ¾ Three types of breaking waves are formed, they 
are-plunge, swash and backwash.

 ¾ When the water falls almost vertically and 
rushes in the form of turbulent foaming water, 
it is called plunge.

 ¾ Swash is the turbulent water that rushes with 
great velocity and force. It carries sand and 
gravel landwards.

 ¾ Periodical rise and fall of the oceanic water is 
called tides. It is due to the attraction of sun and 
moon once a twice in a day.

 ¾ A rise above the normal water level on the open 
coast is called a surge. Surge is not a regular tide.

 ¾ Average difference in the water level between 
the high tide and the low tide at any place is 
called the tidal range. 

 ¾ The time between high tide and low tide is 
called ebb. It is the time when the water level 
is falling.

 ¾ The time between the low tide and high tide is 
called flow.

 ¾ The forces that cause tides gravitational pull 
and centrifugal force.

 ¾ The gravitational pull of the sun and moon are 
the major causes for the occurrence of tides. 
Centrifugal force also causes the tidal bulge.

 ¾ Tidal current is the movement of water, inward 
and outward in a gulf, connected with the sea 
through a narrow channel.

 ¾ Tides based on frequency :
 z Semi-diurnal tide: It is the most common 

tidal pattern, featuring two high tides and 
two low tides each day. The successive high 
or low tides are approximate of the same 
height.

 z Diurnal tide: There is only one high tide and 
one low tide during each day. The successive 
high and low tides are approximate of the 
same height.

 z Mixed tide: Tides having variations in 
height are known as mixed tides. These 
tides generally occur along the west coast of 
North America and on many islands of the 
Pacific Ocean.
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 ¾ Tides based on the sun, the moon and the earth 
positions:

 z Spring tides: The position of both the sun 
and the moon in relation to the earth has a 
direct bearing on tide height.

 z Neap tides: Normally, there is a seven-day 
interval between the spring tides and neap 
tides. At this time, the sun and moon are at 
right angles to each other and the forces of 
the sun and moon tend to counteract one 
another.

 ¾ Once in a month, when the moon’s orbit is 
closest to the earth (perigee), unusually high 
and low tides occur.

 ¾ During this time, the tidal range is greater than 
normal.

 ¾ Two weeks later, when the moon is farthest from 
earth (apogee), the moon’s gravitational force is 
limited, and the tidal ranges are less than their 
average heights.

 ¾ The time between the high tide and low tide, 
when the water level is falling, is called the ebb. 
The time between the low tide and high tide, 
when the tide is rising, is called the flow or flood.

 ¾ Since tides are caused by the earth-moon-sun 
positions, which are known accurately, the tides 
can be predicted well in advance. This helps the 
navigators and fishermen plan their activities.

 ¾ Tidal flows are of great importance in navigation.
 ¾ Tidal heights are very important, especially 

harbours near rivers and within estuaries having 
shallow ‘bars’ at the entrance, which prevent 
ships and boats from entering into the harbour.

 ¾ Tides are also helpful in desilting the sediments 
and in removing polluted water from river 
estuaries.

 ¾ Tides are used to generate electrical power (in 
Canada, France, Russia, and China). 

 ¾ A 3 MW tidal power project at Durgaduani in 
Sunderbans of West Bengal is underway.

 ¾ Ocean currents are like river flow in oceans. 
They represent a regular volume of water in a 
definite path and direction.

 ¾ The speed of a current is referred to as its drift. 
Drift is measured in terms of knots.

 ¾ The strength of a current refers to the speed of 
the current. A fast current is considered strong 
current.

 ¾ The strength of the ocean current is influenced 
by the primary forces that initiate the movement 
of water and the secondary forces that influence 
the currents to flow.

 ¾ Winds blowing on the surface of the ocean 
push the water friction between the wind and 
the water surface affects the movement of the 
water. Water piles up in the direction in which 
the wind is blowing.

 ¾ Gravity tends to pull the water down the pile 
of water against the pressure gradient but the 
Coriolis force acts onto winds and causes the 
water to move to the right in the northern 
hemisphere and to the left southern hemisphere 
around the amount of water.

 ¾ These large amounts of water and the flow 
around them are called gyre. 

 ¾ Based on depth, currents can be classified as 
surface and deep water.

 ¾ Based on temperature, currents can be classified 
as warm and cold.

 ¾ Cold currents bring cold water into warm areas. 
These currents flow from the higher latitudes to 
lower latitudes. 

 ¾ Warm currents bring warm water into cold 
areas. These currents flow from the equator to 
the higher latitudes. 

 ¾ Important currents of the Pacific Ocean are:
 z Kuroshio Current
 z Oyashio Current
 z North Pacific Drift
 z Kuril Current
 z Humboldt Current
 z New South Wales Current.

 ¾ Major currents of the Indian Ocean are:
 z Mozambique Current
 z Madagascar Current
 z Agulhas Current
 z The West Wind Drift
 z West Australian Current
 z South Equatorial Current.

 ¾ Major currents of the Atlantic Ocean are:
 z Brazilian Current
 z Falkland Current
 z Benguela Current
 z Gulf Stream
 z Labrador Current
 z Canaries Current.

 ¾ Ocean currents determine the climate of the 
coastal areas in the continents.

 ¾ Winds blowing over warm currents pick up 
moisture and help in increasing the precipitation 
in the affected areas.

 ¾ Ocean currents influence the growth of the 
marine organism.
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 ¾ Conversion of warm and cold water happens 
in the favourable location for the growth of the 
plant kens.

 ¾ Ocean currents also affect the economic 
activities of the coastal region.

 ¾ Conversion of water and cold currents causes 
fog and lower the visibility and disrupts sea 
navigation. 

 ¾ Icebergs flow along the cold current and are 
dangerous for the ships.

Unit VI

Chapter 6 : Life on the Earth

 ¾ There are three major realms of the environment, 
that is, the lithosphere, the atmosphere and the 
hydrosphere.

 ¾ A system consisting of the biotic and abiotic 
components is known as the ‘ecosystem’.

 ¾ Interaction of a particular group of organisms 
with the abiotic factors within a particular 
habitat, resulting in the clearly defined energy 
flows and material cycles on land, water and air 
are called ‘ecological systems’.

 ¾ The totality of physical and chemical factors 
that constitute the general environment makes 
a ‘habitat’ in the proper ecological sense.

 ¾ The various components interact with each 
other.

 ¾ Different types of ecosystems exist with varying 
ranges of environmental conditions, where 
various plants and animal species are adapted 
through evolution. This is known as the 
‘ecological adaptation’.

 ¾ The abiotic factors include rainfall, temperature, 
sunlight, humidity, soil condensation and an 
organic substance.

 ¾ Biotic factors consist of producers, which includes 
the green plants, which produce their own food 
through the process of photosynthesis. There 
are also consumers who are again classified into 
primary, secondary and tertiary consumers.

 ¾ Primary consumers include plant eating 
herbivorous animals like cow, goat, mice, etc. 

 ¾ Secondary consumers include carnivorous 
animal like snakes, tigers, lion, etc. which feed 
on the herbivorous animals.

 ¾ Tertiary consumers are the animals, which eat 
the secondary consumers like an owl, which 
eats the snakes.

 ¾ The food chain is the sequence of eating and 
being eaten.

 ¾ The transfer of energy from one level to another 
that occurs in a food chain is called ‘flow of 
energy’.

 ¾ The food chain can be broadly classified into 
grazing food chain and detritus food chain.

 ¾ The food web is the interconnecting network of 
species.

 ¾ Ecosystems can be classified into a grazing and 
aquatic ecosystems. 

 ¾ The terrestrial ecosystem includes the biomes. 
 ¾ The aquatic ecosystem, on the other hand, 

includes the marine and freshwater ecosystems.
 ¾ The marine ecosystem includes — oceans, 

estuaries, and coral reefs.
 ¾ The freshwater ecosystem consists of — lakes, 

ponds, marshes, bogs and streams. 
 ¾ A biome is a plant and animal community that 

covers a large geographical area. Boundaries of 
biomes are mainly determined by the climate.

 ¾ Tropical equatorial forest extends from 0 degree 
to 10 degree in the northern and southern 
hemisphere. Tropical equatorial forests are 
dominated by a multi-layered canopy with tall 
and large trees. 

 ¾ Tropical deciduous forests extend from 10 
degree to 25 degree in northern as well as in 
the southern hemisphere. The soil is rich in 
nutrients and the forest are dominated by less 
dense trees of medium height.

 ¾ Temperate forests extend in the regions of 
eastern North America and North-East Asia, 
western and central Europe. The soil is fertile 
and enriched with decaying later. 

 ¾ Sahara, Kalahari, Marusthali, Ru’belkhali are 
the hot desert biomes.

 ¾ The soil in the hot deserts is rich in nutrients 
with little or no organic matter. 

 ¾ The Atacama is a coastal desert. The soil in the 
coastal deserts is rich in nutrients. The fauna of 
the hot, semi arid and coastal deserts include a 
few large mammals, insects, reptiles and birds. 

 ¾ Cold desert biomes are found in the tundra 
climatic regions. The soil in this region is rich in 
nutrients with little or no organic matter. 

 ¾ The flora of cold desert comprises of grasses. 
Trees and large shrubs are absent in these 
regions.

 ¾ Tropical savannah biome comprises of large area 
of Africa, Australia, South America and India.

 ¾ The fauna of the biome is rich with the wide 
variety of animals like giraffes, zebras, buffaloes, 
leopards, hyenas, elephants, mice, moles, 
snakes, worms, etc.
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 ¾ Temperate biomes are found in part of Eurasia 
and North America. 

 ¾ These grasslands are rich in fauna and include 
wildlife such as gazelles, zebras, wild horse, 
lions, varieties of birds, ferns, snakes, etc.

 ¾ Freshwater biomes include lakes, streams, rivers, 
and wetlands. The temperature in freshwater 
biomes vary widely with a cool air temperature 
and high humidity. Fresh air biomes are 
characterize by swamp and marshes.

 ¾ Marine biome covers oceans, coral reefs, 
lagoons, and estuaries. 

 ¾ All living organisms, the atmosphere, and the 

lithosphere maintain between them a circulation 
of water in solid, liquid or gaseous form. This is 
known as the water or hydrologic cycle.

 ¾ Oxygen cycle: Oxygen is the main by-product of 
photosynthesis. It is involved in the oxidation of 
carbohydrates with the release of energy, carbon 
dioxide, and water. The cycling of oxygen is a 
highly complex process.

 ¾ Biogeochemical cycle: The cyclic movements 
of chemical elements of the biosphere between 
the organism and the environment are referred 
to as biogeochemical cycles. Bio refers to living 
organisms and geo to rocks, soil, air and water 
of the earth.

Chapter 7 : Biodiversity and Conservation 

 ¾ Biodiversity is a system of the constant evolution 
of any species or of any individual organism.

 ¾ It is the result of variation in solar energy and 
water. 

 ¾ It is the result of 3.5 years of evolution. 
 ¾ Biodiversity includes the following :

 z Gene: It is the basic unit of heredity in a 
living organism.

 z Species: It is a group of an organism capable 
of interbreeding and producing offspring.

 z Ecosystem: It is a natural unit consisting of 
living factors.

 z Biotic: Functioning together with all the 
non-living physical biotic factors of the 
environment.

 z Biome: It is a climatically and geographically 
defined area of the ecologically similar 
climatic condition.

 ¾ Genetic diversity shows that variety is present 
at the level of genes. Genes, made of DNA, 
are the building blocks that determine how an 
organism will develop.

 ¾ A species is defined as the group of individual 
organisms having certain similarities in their 
physical characteristics.

 ¾ Another type of diversity is the ecosystem 
diversity. It includes the interaction of the 
biological environment and the physical 
environment. 

 ¾ There is variety among the different ecosystems 
of the biosphere.

 ¾ Biodiversity plays a significant role in the climate 
change mitigation. It is essential to global food 
security and nutrition. 

 ¾ Biodiversity is also helpful in scientific and 
medicinal growth. 

 ¾ Biodiversity plays three important roles : 
 z The ecological role leads to interdependency,
 z Economical role of biodiversity provides us 

with resources, and 
 z The scientific role is helpful for research 

purposes.
 ¾ Each organism contributes something useful to 

the other organism, besides extracting its needs.
 ¾ These contributions by the species help in 

functioning the ecosystem and human survival.
 ¾ An ecosystem with high biodiversity has a 

greater chance of adapting to the environmental 
change. 

 ¾ An important role of biodiversity is the ‘crop 
diversity’ or agro-biodiversity.

 ¾ Important economic commodities supplied to 
human being from this biodiversity are food 
crops, livestock, forestry, fish, etc.

 ¾ Biodiversity also plays a scientific role. It helps 
in understanding: 

 z The functioning of life 
 z Role of each species in sustaining the 

ecosystems, of which we are also a species. 
 ¾ Each species has a right to exist.
 ¾ The level of biodiversity is a good indicator of 

the state of our relationships with the other 
living species. 

 ¾ Growth in the human population has increased 
the rate of consumption of natural resources. 

 ¾ It has accelerated the loss of species and 
habitation. 

 ¾ The reasons for the loss of biodiversity :
 z Natural calamities 
 z Over-exploitation of resources 
 z Introduction of exotic species 
 z Use of pesticides and chemicals 
 z Deforestation and poaching 
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 ¾ Natural calamities cause damage to the flora 
and fauna of the earth and bring change in the 
biodiversity of the respective affected regions. 

 ¾ Over-exploitation of resources have become 
rampant to fulfil the needs of a large population. 

 ¾ Another reason behind the loss of biodiversity 
is deforestation. 

 ¾ Poaching also leads to the loss of biodiversity.
 ¾ Excessive use of pesticides and chemicals also 

causes the loss of biodiversity.
 ¾ Algae themselves can be toxic and therefore 

create a health hazard. 
 ¾ The Gangetic dolphin has been declared as an 

endangered species. 
 ¾ Toxic effluents from the industries are poisoning 

both, the Ganges and the dolphin. 
 ¾ During the last few decades, some animals like 

tigers, elephants, rhinoceros, crocodiles, minks, 
and birds were hunted mercilessly by poachers 
for their horn, tusks, hides, etc. It has resulted in 
the rendering of certain types of organisms as 
an endangered category.

 ¾ The International Union of Conservation of 
Nature and Natural Resources (IUCN) has 
classified the threatened species of plants and 
animals into three categories for the purpose of 
their conservation.

 ¾ Endangered Species: It includes those species, 
which are in the danger of extinction.

 ¾ Vulnerable Species: This includes the species, 
which are likely to be in danger of extinction in 
the near future if the factors threatening to their 
extinction continue.

 ¾ Rare Species: Population of these species is very 
small in the world; they are confined to limited 
areas or they are thinly scattered over a wider 
area.

 ¾ There is an urgent need to educate people 
to adopt environment-friendly practices and 
reorient their activities in such a way that our 
development is harmonious with other life 
forms and is sustainable.

 ¾ The critical problem is not merely the 
conservation of species nor the habitat, but also 

the continuation of the process of conservation.
 ¾ The Government of India along with 155 

other nations have signed the Convention of 
Biodiversity at the Earth Summit held at Rio-de 
Janeiro, Brazil in June 1992.

 ¾ There are some countries, which are situated in 
the tropical region; they possess a large number 
of the world’s species diversity. They are called 
mega diversity centres. There are 12 such 
countries, namely, Mexico, Columbia, Ecuador, 
Peru, Brazil, Zaire, Madagascar, China, India, 
Malaysia, Indonesia, and Australia in which 
these centres are located.

 ¾ Some other important measures for 
conservation are:

 z International trade in wild plants and 
animals should be regulated. 

 z Identifying important biodiversity elements. 
 z Establishing botanical and zoological 

gardens, protected areas, sanctuaries, 
biosphere reserves, etc.

 z Restoring ecologically degraded habitats. 
 z Promoting the sustainable use of natural 

resources.
 z Encouraging environmental education.

 ¾ The measures adopted by our government for 
the conservation of biodiversity:

 z The Government of India has passed the 
Wild Life Protection Act, 1972. 

 z National parks and sanctuaries were 
established and biosphere reserves were 
declared. 

 z India with 155 other nations has signed 
the Convention of Biodiversity at the Earth 
Summit held at Rio de Janeiro, Brazil, in 
June 1992. 

 z For the conservation of biodiversity of 
plants and animals, mega diversity centres 
are established. 

 z These hotspots cover the country’s 
exceptionally high biodiversity regions. 

 z A large number of amphibians, freshwater 
fishes, and invertebrate groups are endemic 
to the Western Ghats.

Part B : India-Physical Environment
Unit III

Chapter 1 : Climate

 ¾ Weather is the momentary state of the 
atmosphere while climate refers to the average 
of the weather conditions over a longer period of 
time. Weather changes quickly, may be within a 

day or week but climate changes imperceptively 
and may be noted after 50 years or even more.

 ¾ The monsoon regime emphasises the unity of 
India with the rest of southeast Asian region. The 
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climate of India has many regional variations 
expressed in the pattern of winds, temperature 
and rainfall, rhythm of seasons and the degree 
of wetness or dryness. These regional diversities 
may be described as sub-types of monsoon 
climate.

 ¾ India’s climate is controlled by a number of 
factors which can be broadly divided into two 
groups — factors related to location and relief, 
and factors related to air pressure and winds.

 ¾ Onset of Monsoon: Towards the end of the 
nineteenth century, it was believed that the 
differential heating of land and sea during 
the summer months is the mechanism which 
sets the stage for the monsoon winds to drift 
towards the subcontinent.

 ¾ During April and May when the sun shines 
vertically over the Tropic of Cancer, the large 
landmass in the north of Indian ocean gets 
intensely heated. This causes the formation of 
an intense low pressure in the north-western 
part of the subcontinent. Since the pressure in 
the Indian Ocean in the south of the landmass 
is high as water gets heated slowly, the low-
pressure cell attracts the southeast trades across 
the Equator. 

 ¾ These conditions help in the northward shift 
in the position of the ITCZ. The southwest 
monsoon may thus, be seen as a continuation 
of the southeast trades deflected towards the 
Indian subcontinent after crossing the Equator. 
These winds cross the Equator between 40°E 
and 60°E longitudes.

 ¾ The shift in the position of the ITCZ is also 
related to the phenomenon of the withdrawal of 
the westerly jet stream from its position over the 
north Indian plain, south of the Himalayas. The 
easterly jet stream sets in along 15°N latitude 
only after the western jet stream has withdrawn 
itself from the region. This easterly jet stream is 
held responsible for the burst of the monsoon 
in India.

 ¾ Entry of Monsoon into India: The southwest 
monsoon sets in over the Kerala coast by 1st 
June and moves swiftly to reach Mumbai and 
Kolkata between 10th and 13th June. By mid-
July, southwest monsoon engulfs the entire 
subcontinent.

 ¾ Rain-bearing Systems and Rainfall Distribution: 
There seem to be two rain-bearing systems 
in India. First originate in the Bay of Bengal 
causing rainfall over the plains of north India. 
Second is the Arabian Sea current of the 
southwest monsoon which brings rain to the 
west coast of India. Much of the rainfall along 

the Western Ghats is orographic as the moist air 
is obstructed and forced to rise along the Ghats. 
The intensity of rainfall over the west coast of 
India is, however, related to two factors:

 (i)  The offshore meteorological conditions. 
 (ii) The position of the equatorial jet stream  

 along the eastern coast of Africa.
 ¾ Break in Monsoon: During the south-west 

monsoon period after having rains for a few 
days, if rain fails to occur for one or more weeks, 
it is known as break in the monsoon. These 
dry spells are quite common during the rainy 
season. These breaks in the different regions are 
due to different reasons: 

 ¾ In northern India rains are likely to fail if the 
rain-bearing storms are not very frequent along 
the monsoon trough or the ITCZ over this 
region. 

 ¾ Over the west coast the dry spells are associated 
with days when winds blow parallel to the coast.

 ¾ The climatic conditions of India can best be 
described in terms of an annual cycle of seasons. 
The meteorologists recognise the following four 
seasons:

 (i)  the cold weather season
 (ii) the hot weather season 
 (iii) the southwest monsoon season
 (iv) the retreating monsoon season

 ¾ Season of Retreating Monsoon: The months 
of October and November are known for 
retreating monsoons. By the end of September, 
the southwest monsoon becomes weak as 
the low-pressure trough of the Ganga plain 
starts moving southward in response to the 
southward march of the sun. The monsoon 
retreats from the western Rajasthan by the 
first week of September. It withdraws from 
Rajasthan, Gujarat, Western Ganga plain and 
the Central Highlands by the end of the month. 
By the beginning of October, the low pressure 
covers northern parts of the Bay of Bengal and 
by early November, it moves over Karnataka 
and Tamil Nadu. By the middle of December, the 
centre of low pressure is completely removed 
from the Peninsula. 

 ¾ The retreating southwest monsoon season is 
marked by clear skies and rise in temperature. 
The land is still moist. Owing to the conditions 
of high temperature and humidity, the weather 
becomes rather oppressive. This is commonly 
known as the ‘October heat’.

 ¾ Distribution of Rainfall: The average annual 
rainfall in India is about 125 cm, but it has great 
spatial variations 
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 ¾ Areas of High Rainfall: The highest rainfall 
occurs along the west coast, on the Western 
Ghats, as well as in the sub-Himalayan areas is 
the northeast and the hills of Meghalaya. Here 
the rainfall exceeds 200 cm. In some parts of 
Khasi and Jaintia hills, the rainfall exceeds 1,000 
cm. In the Brahmaputra valley and the adjoining 
hills, the rainfall is less than 200 cm. 

 ¾ Areas of Medium Rainfall: Rainfall between 
100-200 cm is received in the southern parts 
of Gujarat, east Tamil Nadu, north-eastern 
Peninsula covering Odisha, Jharkhand, Bihar, 
eastern Madhya Pradesh, northern Ganga plain 
along the sub-Himalayas and the Cachar Valley 
and Manipur. 

 ¾ Areas of Low Rainfall: Western Uttar Pradesh, 

Delhi, Haryana, Punjab, Jammu and Kashmir, 
eastern Rajasthan, Gujarat and Deccan Plateau 
receive rainfall between 50-100 cm. Areas of 
Inadequate Rainfall: Parts of the Peninsula, 
especially in Andhra Pradesh, Karnataka and 
Maharashtra, Ladakh and most of western 
Rajasthan receive rainfall below 50 cm. Snowfall 
is restricted to the Himalayan region.

 ¾ Variability of Rainfall: A characteristic feature 
of rainfall in India is its variability. The variability 
of rainfall is computed with the help of the 
following formula:

 ¾ C.V.=
tan  S dard Deviation

Mean
×100

 where C.V. is the coefficient of variation.

Chapter 2 : Natural Vegetation

 ¾ Forests in India are generally classified into 
five types:

 z Tropical Evergreen and Semi Evergreen 
Forests 

 z Tropical Deciduous Forests 
 z Tropical Thorn Forests 
 z Montane Forests
 z Littoral and Swamp Forests

 ¾ Tropical evergreen forests are found in the 
western slopes of the Western Ghats, hills of 
the north-eastern regions and the hills of the 
Andaman and Nicobar Islands. These regions 
receive an annual precipitation of over 200 
cm and experience mean annual temperature 
above 22° C. Trees in these forests reach a height 
of 60 m and more. The main trees found in these 
forests are rosewood, mahogany, aini, etc.

 ¾ Semi evergreen forests are a mixture of evergreen 
and moist deciduous trees. Main species found 
here are white cedar, hollock and kail.

 ¾ Protectional use of forests is replaced by its 
commercial use.

 ¾ Tropical deciduous forests or ‘Monsoon forests’ 
are the most widespread forests in India.

 ¾ Tropical deciduous forests are broadly divided 
into two types: Moist deciduous forests and dry 
Deciduous forests. Trees in tropical deciduous 
forests shed their leaves during the dry season. 
They are also found in western and southern 
parts of Rajasthan.

 ¾ Tropical thorn forests occur in areas, which 
receive less than 50 cm of rainfall. It consists of 
a variety of grasses and shrubs. Plants in these 
forests remain leafless for the most part of the 
year. Tussocky grass also grows here. The forests, 
which are found at a higher altitude, are known 

as the ‘Montane forests’. They are classified into 
two types:

 z Northern mountain forests
 z Southern mountain forests.

 ¾ ‘Montane forests’ are also found in the Satpura 
and Maikal ranges. Some of the trees found 
in these forests are Magnolia, Cinchona and 
Wattle.

 ¾ Our country’s wetland is grouped into eight 
categories:

 z Reservoirs of the Deccan Plateau in the 
south along with the lagoons and the other 
wetlands of the southwestern coast.

 z The vast saline expense of Rajasthan, 
Gujarat, and Rann of Kutch.

 z Freshwater lakes and reservoirs from 
Gujarat eastwards through Rajasthan and 
Madhya Pradesh.

 z The delta wetlands and lagoons of India’s 
east coast (Chilika Lake).

 z The freshwater marshes of the Gangetic 
Plain. 

 z The floodplains of the Brahmaputra.
 z The lakes and rivers of montane region of 

Kashmir and Ladakh.
 z The mangrove forests and other wetlands of 

the island arcs of the Andaman and Nicobar 
Islands. 

 ¾ Mangroves consist of salt-tolerant species of 
plants. They give shelter to a wide variety of 
birds. 

 ¾ These are highly developed in Andaman and 
Nicobar Islands and Sunderbans of West Bengal.

 ¾ Forest cover in India is 23.28% of the total land 
area. 

 ¾ In 2011, the actual forest cover was only 21.05 
per cent. Of the total forest cover, the share of 
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dense and open forests was 12.29 per cent and 
8.75 per cent respectively.

 ¾ Both forest area and forest cover vary from 
state to state. Lakshadweep has zero per cent. 
Andaman and Nicobar Island have 83.93 per 
cent.

 ¾ Most of the states with less than 10 per cent of 
the forest area lie in the north and northwestern 
part of the country. These are Rajasthan, Gujarat, 
Punjab, Haryana and Delhi.

 ¾ States with 10-20 per cent forest area are Tamil 
Nadu and West Bengal. In Peninsular India, 
excluding Tamil Nadu, Dadra and Nagar Haveli 
and Goa, the area under forest cover is 20-30 per 
cent.

 ¾ There is a lot of variation in actual forest cover, 
which ranges from 9·56 per cent in Jammu and 
Kashmir to 84.01 per cent in Andaman and 
Nicobar Islands.

 ¾ Forests have an intricate interrelationship with 
life and environment. They provide numerous 
advantages to the economy and society.

 ¾ The government of India adopted a forest policy 
in 1952. Its purpose was to conserve and expand 
forest reserve and to take care of the needs of 
the local people. 

 ¾ The main aims of forest policy are:
 z Bringing 33% of the geographical areas 

under forest cover.
 z Maintaining the environmental stability 

and restoring the forests.
 z Conserving natural heritage of the country.
 z Checking soil erosion, an extension of desert 

lands, and reduction of floods and droughts.
 z Increasing forest cover through social 

forestry and afforestation on the degraded 
land.

 ¾ Social forestry means management and 
protection of forests. It is afforestation on barren 
lands.

 ¾ National Commission on Agriculture (1976), i.e., 
urban forestry, rural forestry, and farm forestry, 
classifies social forestry into three categories.

 ¾ Urban forestry is related to raising and 
management of trees on public and private 
lands in and around urban centres.

 ¾ Rural forestry lays emphasis on the promotion 
of agro-forestry and community-forestry. 

 ¾ Farm forestry is the process under which farmers 

grow trees for commercial and non-commercial 
purposes on their farmlands.

 ¾ Wildlife of India is a great natural heritage. 
 ¾ The major reasons for the declination of 

wildlife are:
 z Lands cleared for agriculture, human 

settlement, mining, reservoir, etc.
 z Pressure on the forests due to the cutting of 

trees for fodder and fuel wood by the local 
people. 

 z Overgrazing by the domestic cattle.
 z Rampant commercial poaching.
 z Incidents of a forest fire.

 ¾ Protection of wildlife has a long tradition 
in India. A comprehensive Wildlife Act was 
enacted in 1972. 

 ¾ Two main objectives of the Act are:
 z To provide protection to the endangered 

species listed in the schedule of the Act.
 z To provide legal support to the conservation 

areas of the country.
 ¾ The number of National Parks in India is 89. The 

number of Wildlife Sanctuaries in India is 492.
 ¾ Special steps have been initiated by the 

Government of India in collaboration with 
UNESCO’s ‘Man and Biosphere Programme’. 

 ¾ Special schemes have been launched to conserve 
species and their habitat in a sustainable manner.

 ¾ These biosphere reserves are internationally 
recognised within the framework of UNESCO’s 
‘Man and Biosphere’ (MAB) programme. 

 ¾ The main objectives of the biosphere reserves are 
conservation and development of biodiversity 
and ecosystem.

 ¾ Nilgiri Biosphere Reserve accommodates a large 
population of elephant, tiger, gaur, sambar and 
chital.

 ¾ Nanda Devi Biosphere Reserve is situated in 
Uttarakhand. Important species of trees found 
are silver weed, and orchids.

 ¾ Animal species found in Nanda Devi Biosphere 
Reserve are snow leopard, musk deer, golden 
eagle and black eagle.

 ¾ Sunderbans Biosphere Reserve is located in the 
swampy delta of the river Ganga in West Bengal. 

 ¾ Sunderbans is home to nearly 200 Royal Bengal 
tigers.

 ¾  Sundari trees, a species valued for its timber is 
found in the Sunderbans.
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Chapter 3 : Soils

 ¾ Soil is the most important layer of the earth’s 
crust. It is a valuable resource. The bulk of our 
food and much of our clothing is derived from 
land-based crops that grow in the soil.

 ¾ Soil on which we depend so much for our day-
to-day needs has evolved over thousands of 
years.

 ¾ Soil is the mixture of rock debris and organic 
materials, which develop on the earth’s surface. 
The major factors affecting the formation of soil 
are relief, parent material, climate, vegetation 
and other life forms and time.

 ¾ Soil is the most productive and renewable layer 
of the earth. Various agents of weathering and 
gradation produce a thin layer of soil. 

 ¾ It is the thin layer of the crust of the earth, which 
serves as a medium of the growth of plants and 
supports different types of living organisms. 

 ¾ Soil colour results from the chemical and 
biological weathering. Iron forms the secondary 
mineral with the yellow or red colour. 

 ¾ Soil may have various shapes, sizes and degrees 
of development. Soil formation is known 
as pedogenesis. The soil is formed from the 
weathering of rocks and minerals.

 ¾ Organisms affect the rate of humus formation. 
Time determines the thickness of the soil profile.

 ¾ Soil possesses distinctive horizontal layers that 
differ in physical and chemical composition, or 
in organic content or structure. 

 ¾ Classification of soils during the 16th century 
AD was based on the inherent characteristics 
and external features of soil, such as texture, 
colour, slope of land, and moisture content in 
the soil.

 ¾ The Indian Council of Agricultural Research 
(ICAR) has classified the Indian soils as per the 
United States Department of Agriculture Soil 
Taxonomy. On the basis of the genesis, colour, 
composition and location, the soils of India have 
been classified into eight types:

 ¾ Alluvial soil can be easily found in the northern 
plains and the river valleys. Alluvial soils are 
rich in potash and lime but deficit in phosphoric 
acid and humus. Crops grown in the alluvial 
soil region are sugarcane, paddy, cereals, and 
pulses. Alluvial soils are classified as: Khadar 
and Bhangar

 ¾ Black soil is referred to as Regur soil but is 
popularly known as black cotton soil. Black soil 
is found in the lava-covered areas. The black 
colour is due to the iron content. The iron rich 
granular structure helps the soil in resisting 

wind and water erosion. The crops cultivated 
in the black soil are wheat, sugarcane, oil seeds, 
and tobacco.

 ¾ Red soil develops a reddish colour due to the 
wide diffusion of iron in the crystalline and 
metamorphic rocks. Crops cultivated in red soils 
are rice, wheat, sugarcane, cotton and pulses.

 ¾ Laterite soil: The word ‘Laterite’ has been derived 
from the Latin word ‘Later’, which means brick. 
The laterite soils develop in areas with high 
temperature and high rainfall. These soils are 
poor in organic matter, nitrogen, phosphate, 
and calcium, while iron oxide and potash are in 
excess. Red laterite soils in Tamil Nadu, Andhra 
Pradesh, and Kerala are more suitable for tree 
crops like cashew nut. Laterite soil is widely 
cut as bricks for use in house construction. It is 
commonly found in Karnataka, Kerala, Tamil 
Nadu, Madhya Pradesh and in the hilly areas of 
Odisha and Assam.

 ¾ Arid soils: It ranges from red to brown in 
colour. In some areas, the salt content is so high 
that common salt is obtained by evaporating 
the saline water. Lower horizons of the soil 
are occupied by ‘kankar’ layers because of the 
increased calcium content downwards. Arid 
soils are characteristically developed in western 
Rajasthan, which exhibits characteristic arid 
topography. These soils are poor and contain 
little humus and organic matter.

 ¾ Saline soils: These soils are also known as Usara 
soils. Saline soils contain a larger proportion 
of sodium, potassium and magnesium, and 
thus, they are infertile, and do not support any 
vegetative growth. They have more salts, largely 
because of the dry climate and poor drainage.

 ¾ Peaty soils: They are found in the areas of 
heavy rainfall and high humidity, where there 
is a good growth of vegetation. Organic matter 
in these soils may go even up to 40-50 per cent. 
This soil is black in colour.

 ¾ At many places, they are alkaline also. It occurs 
widely in the northern part of Bihar, the 
southern part of Uttarakhand and the coastal 
areas of West Bengal, Odisha, and Tamil Nadu.

 ¾ Forest soil: Forest soils are formed in the forest 
areas where sufficient rainfall is available. The 
soils vary in structure and texture depending 
on the mountain environment where they are 
formed.

 ¾ They are loamy, silty on valley sides, and coarse-
grained in the upper slopes.

 ¾ The soils found in the lower valleys are fertile.
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 ¾ Excessive irrigation with dry climatic conditions 
promotes capillary action, which results in the 
deposition of salt on the top layer of the soil. 
They are more widespread in western Gujarat, 
in deltas of the eastern coast and in sub-urban 
areas of West Bengal.

 ¾ Inappropriate land use practices lead to different 
forms of soil degradation like acidification, 
salinity, organic depletion, nutrient depletion, 
chemical contamination, erosion, etc.

 ¾ Soil erosion is caused due to both, human 
and natural factors such as deforestation, 
overgrazing, landslide and rain-wash.

 ¾ The removal of soil is called soil erosion. Wind 
and water are the powerful agents of soil 
erosion.

 ¾ Wind erosion may occur on any soil whose 
surface is dry, unprotected due to the lack of 
vegetation. 

 ¾ Erosion by running water is more significant in 
the regions with heavy rainfall and steep slopes.

 ¾ Sheet erosion is the result of water moving 
across the soil surface.

 ¾ Gullies deepen with the rainfall, cut the 
agricultural lands into small fragments make 
them unfit for cultivation.

 ¾ Streambank and bed erosion occurs with an 

increase in the volume and velocity of runoff. 
Accelerated soil erosion affects both, agricultural 
areas and the natural environment.

 ¾ On-site effects of soil erosion directly affect the 
crop emergence, growth and yield.

 ¾ Off-site effects of soil erosion can inhibit or 
delay the emergence of seeds, and necessitate 
replanting in the affected areas. 

 ¾ There is the preparation of a number of plans 
by the Central Soil Conservation Board based 
on the climatic conditions, the configuration of 
land and the social behaviour of the people. 

 ¾ Lands not suitable for cultivation should 
be converted into pastures for grazing. 
Experiments have been made to stabilize sand 
dunes in western Rajasthan by the Central Arid 
Zone Research Institute (CAZRI).

 ¾ The Central Soil Conservation Board, set up 
by the Government of India, has prepared 
a number of plans for soil conservation in 
different parts of the country.

 ¾ Integrated land use planning, therefore, 
seems to be the best technique for proper soil 
conservation.

 ¾ The final responsibility for achieving the 
conservation of land will rest on the people who 
operate on it and receive the benefits.




