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It is inferred that in the solar system
water in liquid form exists only on the
earth. Since 2 3 of the earth is covered
by water, when you look at the earth
from outer space, it looks like a blue ball.
The earth is also called the blue planet
and the watery planet.
97% of the water on the earth is saline;
pure water is only 3%, out of which
2.67% cannot be directly utilized. Water
that can be directly used is only 0.33%
(fig. 3.1). It is estimated that the total
quantity of water in the earth is 1386

lakh cubic kilometre. This is found in
the oceans, on the land and in the
atmosphere.
Water in the ocean is saline. The pure
water exists in the various water bodies
on the earth (rivers, lakes etc.), in the
glaciers and in the atmosphere in the
form of water vapour. The total volume
of water on the earth is almost constant.
The water in the sea, rivers and lakes,
and the water absorbed by the plants
get heated up by the sun and reach the
atmosphere. This water which
evaporates into the air, condenses and

Fig 3.1
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falls back on the earth in the form of rain,
snow etc.. Thus water is always in a
cyclic movement and this is called
water cycle. (fig. 3.2) It is due to this
process the quantity of water on the
earth remains constant.
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Table 3.1 is an estimate prepared by
UNESCO about the distribution of the
water resources on the earth. Study the
table and answer the following
questions.
Where do you find the largest
amount of pure water?
What percentage of pure water is
contained in the rivers and lakes?
What percentage of water can be
found in the atmosphere?
Of the total water available on the
earth, what percentage is pure
water? What conclusion do you
come to after examining the table?

Total Water Resource on Earth
Type
Sea
Groundwater
Pure water
Saline water
Moisture in the
soil
Polar ice blocks
Other forms of
snow
Lakes
Pure water
saline water
Swamps
Rivers
Biological
Water
Atmospheric
water
Total water
Total pure
water

Total
Pure
water (%) water (%)
96.5
0.76
0.93

30.10
-

0.0012
1.7

0.05
68.60

0.025

1.00

0.007
0.006
0.0008
0.0002

0.26
0.03
0.006

0.0001

0.003

0.001
100.00

0.04
-

2.5

100.00

Source :UNESCO quoted in Drops of Water
CWRDM'
Table : 3.1

Pure water is distributed on the earth
at the sources of surface water like the
rivers and lakes and as underground
water. Rain plays an important role in
replenishing these water bodies.

Surface Water
Rivers are the most important among
the sources of surface water. The land
use practices in an area significantly
influence the regular flow of water in
the rivers. If the river takes its origin
from mountains and hill slopes where
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there are dense forests, the flow of water
can be seen in the river throughout the
year. But if the streams originate on
slopes where there are plantations or
mixed crops, it can be seen that the flow
of water is more during monsoons and
less in summer. Find out why this is so.
The rivers can be divided into two types
on the basis of their flow; perennial
rivers and non perennial rivers. Rivers
that flow throughout the year are called
perennial rivers. Rainfall and melting
snow are the main sources of water for
the perennial rivers. There are perennial
rivers which depend solely on rain.
These are the rivers which take their
origin in the regions near the equator
where there is rainfall in almost all the
days in a year. Examples of these are the
Amazon, the Nile and the Congo rivers.
The only river that crosses the equator
twice is the Congo. This is a perennial
river that rises from the rain forests of
Africa.

There are many perennial rivers that get
rain water during the rainy season and
melted snow druing summer. Eg. rivers
like the Indus, the Ganga and the
Brahmaputra which rise from the
Himalayas. All the rivers in India except
those which take their origin in the
Himalayas have a regular flow during
monsoon and are lean in summer. This
is because in summer most of their
tributary streams run dry.
A part of the rain that fall on the earth
seeps into the earth. In some areas, the
water dries up very quickly after rain.
But in paddy fields and marshes, this
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water remains stagnant for days. This
is because the water does not seep into
the earth at the same rate everywhere.
The factors which influence this are:
• The difference in the composition of
soil particles
• The topography of the land
• Presence of organic matter etc.
When the water filters from the top soil
inwards, it is called infiltration. The
water that filters down travels due to
the gravitational pull and becomes a
part of the underground water. This is
called percolation. Water not only filters
down through the soil but also through
the cracks in rocks. There is a difference
in the rate of percolation, depending on
the composition of the soil and rock.
This is a major factor that determines
the quantity of subsurface water. The
water that infiltrate thus, collects in the
layers of rocks. These are called
aquifers. A part of the water that collects
in this way reaches the rivers and ponds
as underground flow.
The property of rocks that can contain
the water is called porosity. When the
soil and rocks are able to let the water
drain it is called Permeability. It is not
necessary for a porous rock to have
permeability. For example, clay is
porous but not permeable.
Look at fig 3.3. The subsurface water is
generally distributed in two main zones.
The zone which is marked as 'A' is the
unsaturated
zone,
which
is
characterized by loose soils and
disintegrated rocks. Further down,
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higher than that at which it is
replenished, it can cause the water table
to drop. In the same way, when more
sand is mined from rivers, the water
table is seen to fall. Another reason for
the drop of water table is the
reclamation of wetlands.

A

Wetlands
Water
table
B

Zone of water inside the earth
Fig. 3.3

which is the zone marked as 'B', which
is fully saturated with water. This is the
saturated zone. The upper portion of
this zone is called the water table.
Find out the level of water in
the wells in your locality. Are
all of them the same? Find out if there is a
change in levels during monsoon and in
summer.. Write a note on the drainage
characteristics of your locality.
The water table drops due to excessive
use of underground water. This is found
in areas where the rainfall is
comparatevely less. The rate of
consumption of underground water is

Wetlands comprise marshy lands, ponds
or lakes where the water stagnates or
flows into streams, rivers, canals and the
areas where at low tide, sea water is less
than 6 metres high. Wetlands are areas
between rivers and land having the
properties of both. Small and big ponds,
dams, reservoirs, rivers, streams, plains
which has gone underwater due to
changing seasons, islets, areas covered
by mangroves, marshes, low-lying paddy
fields and other areas which hold water
for at least six months in a year are all
wetlands.

Let us look into how the vegetative
cover of an area helps to enrich the level
of subsurface water and increases in the
flow of water in the river.
The rain that falls on the vegetative
cover loses its force as reaches the top
soil.
The humus content in the top soil
absorbs the water and helps it to seep
slowly into the earth. In this way, the
underground water table gets enriched.
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But in places where there is sparse
vegetation, the rain falls with greater
force on the earth. As it does not get
absorbed, it becomes an overland flow
and causes soil erosion. When the
topsoil is being eroded it paves way for
the formation of rills which, in turn,
leads to the exposure of rock layers and
results in the deterioration of the land.
Eventually it leads to the desertification
of the land.

Underground Water
Let us get to know about some
underground water sources. You must
have seen wells and tube wells. Well
water is the water from the saturated
zone. The shallow tube wells that are
dug in sandy areas are called filter point
wells. These types of wells may exist in
some of your localities. In alluvial soil,
where the soil is not consolidated the
earth is dug and tubes are placed in
them to make tube wells. 10 to 30 cms

wide tubes are used to make them and
according to the nature of the land they
go to a depth of 15 to 150 metres. At
times when water is sandwiched
between two impermeable rock layers,
the rock is drilled through to reach the
water. These are artesian wells. In some
areas the saturated zone lies close to the
earth's surface. In such places water
flows out continuously; they are called
springs. In deserts, the wind blows the
sand away. If the process strengthens,
big depressions are created. When the
depression deepens and touches the
water table an oasis is formed. Jaisalmer
lake in Rajasthan is an example of such
an oasis.
The water that collects in the rock layers,
sometimes flows out through cracks in
the rocks. They are usually seen on
mountain slopes. They are also called
springs. In the volcanic regions the
magma causes the underground water
to get heated and hence hot water comes
out continuously to the surface as hot
springs. In some areas, instead of
flowing out continously the hot water
comes out with force at intervals. These
are called geysers.

Yellowstone National Park
The Yellowstone National park which was
selected by the UNESCO in 1978 as a
world heritage site is situated in America.
Spread over the states of Wyoming,
Montana and Idaho, this national park
caught the attention of everyone because
of its hot springs, wealth of wild life, the
Grand Canyon and the Alpine forests.
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The Access to Pure Water Decreases
Parched agricultural lands and journeys
to several kilometres in search of water
are a common sight in our country. Let
us findout the reasons for the non availability of pure water.

Fig 3.4

Availability of Water
When the population increases, the per
capita availability of water decreases
and it causes water shortage. Hence
there is a greater need to conserve the
available water.

Household use
There is no other resource that has so
many uses as water. Prepare a table on
how water is used in your house.
• Drinking
• To cook food

consumption of water can be reduced. If so
how many litres of water can we save in a
day? If we can save so much water every day
in our house how much can we save in our
Panchayat? Calculate this on the basis of the
population in the Panchayat. Now you will
know how much water can be saved in Kerala
in one day.

Intervention of man
What actions of man are
responsible for the non availability of pure water? Discuss.

• To bathe
•
Find out how many litres of
water is used by each person
in your home. You will get an idea of the
amount of water used in your home in one
day. Which are the areas where the

Discussion points
•

Deforestation

•

Reclamation of the wetlands

•

Destruction of the hills
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•

Concreting the premises of the
houses

•

Overuse of underground water

•
Using the points discussed, make posters for
the social awareness programme. Examples are
given below.
Water is precious- save every drop.
Allow the rain water to percolate
into the earth.
At the school level organize awareness
programmes including the parents.

Industrial Use
Water sources are used to a large extend
for industrial purposes. Industries
which need more water are
concentrated near water bodies. But
when these industries are concentrated
in those regions where the water is
scarce, it will lead to the
overexploitation of the water resource.
In such situations effective methods are
to be adopted for the reuse of this
resource. There are industries which
make use of water itself as the raw
material. You may be remembering
those issues came up due to the
overexploitation of undergound water
in Plachimada by the CocoCola
company which resulted in the
lowering of water table and subsequent
drought.

Is Water Being Misused?
History provides a lot of evidences
from ancient time for the hardships
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which man faced for the misuse of water
from ancient times. The reason for
Mesopotamia to become a desert was
the unplanned urbanisation of the
agricultural country and its poor
drainage system. Deforestation
aggravated this situation.
The fall of the Harappan civilization is
mainly due to the exploitation of the
river Indus. Too much water was used
for agriculture and construction. When
the river changed its course, the scarcity
of water became intense. When trees in
the forest were cut down, rainfall
decreased and drought became severe
and consequently cultivation came to a
standstill.
Do these facts in history
change human outlook when
man deals with nature today? Discuss.

What is water pollution?
Water pollution mean the harmful
changes in the natural balance of
physical, chemical, and organic
characteristics of water .
Organise a discussion on the
part played by man in
polluting the water. From the results of the
discussion, organize a seminar entitled " Water
pollution."

Points to include
•

Using pure water resources to wash
clothes, cattle and vehicles

•

Excessive use of fertilizers and pesticides
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•

Industrial waste

•

Solid waste

Market for Water

•
Use the school library and the internet for this.
Opinions of experts and the dat collected at
the local level can be included.
Drinking water
Standards set by the World Health
Organisation
Physical
Qualities

Permissible
Limit

Bad taste/smell : Does not exist
Colour
: 5 units
(Hasen Unit)
Turbidity
: 5 units
(N.T.U Nephlo
Turbidity Unit)
Chemical
Qualities

Permissible
Limit

PH
: 6.5-8.5
Dissolved impurities: 500mg/litre
Hardness
: 300mg/litre
Chlorides
: 250mg/litre
Fluorides
: 1mg/litre
Nitrates
: 45mg/litre
Sulphates
: 200mg/litre
Iron
: 0.3mg/litre
Copper
: 0.05mg/litre
Mercury
: 0.001mg/litre
Cadmium
: 0.01mg/litre
Zinc
: 0.10mg/litre
Organic
Qualities

In ancient times water was given to
travellers and the Thanneer Pandal, was
made for this. Chumaduthangi, trees for
shade and water troughs for cattle were
arranged near this place. From the 10th
of the Malayalam month of Makaram
to 10th of the month of Edavam was the
period during which this facility was
made available. Drinking water was
given from sunrise to sunset. A rest
room and a well for drinking water were
also situated near this area. These
facilities to give free water is now
history. Instead of this there are public
taps. Besides piped water is made
available to houses. But despite all this
water shortage still continues in many
areas. Many people in India have to buy
drinking water today.
It is known that many natural resources
are being privatised. Many countries
today suffer the consequences of
privatising the sources of drinking
water.

World Water Day 2008
" Overcome drought, save water." These
are the messages that the FAO brought
out at its headquarters in Rome on the
inception of World Water Day on March
22, 2008. We celebrate March 22 as
World Water Day every year.

Permissible
Limit

Coliform bacteria : 10/100ml
E.Coli bacteria
: not permissible
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Distribution of drinking water with
people's participation
A project for the distribution of drinking
water, with the participation of people of
the localities, has come about in Kerala.
Olavanna Grama Panchayat in
Kozhikode is an example of this. In this
region, it was difficult to dig wells on the
slopes of hills. It was then that the people
of the place joined together and societies
were formed for drinking water projects.
The success of the project, which started
in 1987, led to the formation of almost 65
more societies. Families joined together
and registered as societies and the cost
of the projects was estimated and shared
among them. Steps were taken to collect
the running cost. Wells are dug on level
land and the water from these wells are
pumped to overhead tanks built on the
hillsides. From here the water is
distributed through pipes to the houses.
Besides sharing the cost of building all
this, the societies also organize ways of
managing the expenses of running these
pumps. There are also regulation for the
use of water. The consumption of water
is recorded in the metre, and payments
are to be made for using more water.

War for Water?
With the scarcity of pure water, disputes
started over the distribution of water
from water bodies. Even in olden days
there were disputes for water between
countries and also among the states in
a country.
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Take for example the Tigris- Euphrates
rivers, the origin of one of the ancient
civilizations. This flows through
Turkey, Syria, Iran, Iraq and Kuwait.
There was disquiet among these
countries, which lie on the West Asian
desert lands, due to the disputes over
distribution of water from this river. The
main reason for the Palestine-Israel
conflict is also the sharing of water. It
was when such quarrels among nations
increased that the UN brought about
Water Treaties. The countries that sign
the treaties are able to come to some
understanding about the use of water.

The Indus Water Treaty
On 19 September 1960, India and
Pakistan signed this treaty in Karachi, in
the mediation of World Bank. According
to this, the water from the Western rivers,
the Indus, the Jhelum, the Chenab can
be used by Pakistan. But the water of
the rivers in the east, the Ravi, the Sutlej
and the Beas up to the borders of
Pakistan, can be used by India. The water
in the areas beyond the border can be
used by Pakistan.

What is Rain Water Harvesting?
This is an act by man to help the rain
water to percolate into the earth and
replenish the water table. The scarcity
of water for household and agricultural
uses can be solved by this effective
method. In India, rain water harvesting
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has been in practice from olden times.
These ideas came into being due to the
vagaries of monsoons. It has been found
out that in 4500 B.C, earth-work was
done in the Thar desert. This shows that
people inhabited the desert regions of
Rajasthan even before the Indus Valley
Civilization. During the Harappan
civilization, the first wells were dug. In
the Mauryan age, rain water harvesting
was done on a large scale and there was
an expansion in agricultural activities
and the nation flourished. One of the
first rock - cut tanks can be seen near
the statue of Buddha in Sanchi. It was
during the reign of Chandragupta
Maurya that reservoirs were built for
the first time. During the reign of Asoka
also, rain water harvesting was done in
a large scale. During the period of the
King of Kalinga, Kharavel, canals began
to be built for irrigation. The kings of
Vijayanagar have also built a number
of reservoirs. During the middle ages,
projects were carried out for the
distribution of water in the cities. The
possibility for rain water harvesting
was a major siting factor for the
development of Jodhpur, one of the

modern cities. The Jodhpur Fort was
built with vast facilities for rain water
harvesting.
Delhi was shifted from the slopes of the
Aravalli Ranges to the banks of the
Yamuna due to the availability of water
from the river. It is reported that
Sambalpur was saved from the drought
of 1897, by the earth work made by the
Dhond leaders.
There are many such examples to show
that the leaders of ancient times
practiced many ways to save the citizens
from drought. These acts help us to
realise the importance of water
conservation and how necessary it is for
human life.

What is the Need for Rain
Water Harvesting?
• To prevent the depletion of
underground water and to raise the
water table
• To reduce the rate of surface runoff
• To prevent soil erosion
• To increase awareness of conserving
water

Jodhpur Fort
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The Importance of Rain Water
Harvesting
• Man has used up more than 50% of
the water available on the planet

to absorb water can be increased by
strip cropping.
• Contour cropping

• More than 300 crore people do not
have water for their basic needs

Farming which is done in terraces at
different levels on hill slopes is known
as contour cropping. Rubber planters
successfully make use of this method of
cropping.

• Increase in population decreases the
per capita availability of water

Water conservation through
construction

• More than 100 crore people do not
have drinking water

Different ways of rainwater harvesting
• Surface runoff harvesting
• Roof top rainwater harvesting

Surface runoff harvesting
Through agricultural methods
• Multi storied cropping
Each place receives sunlight and water
in different degrees. If maximum
utilization of these is done through
multi storied cropping, production will
increase and water can also be
conserved. Also choose different types
of crops that grow in different heights
and are suitable for each area. Eg.
coconut trees, plantain trees and
vegetables.
• Mulching
If mulching is done with the agricultural
waste like leaves and other waste
materials, it will help to conserve the soil
and the moisture in that area.

• Bench terracing
The slopes are being converted into
terraces and farming is done here. This
helps in protecting the soil and water.
•

Stone pitched bunds

In this method a stone wall is
constructed across the slopes which
allows the soil to settle down forming
level terraces. This method is followed
extensively in Kerala.
• Rainwater pits
Rainwater pits are made to retain rain
water for a long time so that it can
slowly seep into the earth. These are
most suited for level land.
• Check dams
The water that runs through
canals and streams are dammed and the
flow of water is partially obstructed.
This prevents soil erosion. The water
that is behind the check dams slowly
percolates into the earth and enriches
the water table.

• Strip cropping
Farming different crops alternately on
gentle slopes is strip cropping. The soil
erosion due to wind and water can be
prevented and the capacity of the soil
54 Social Science - II

What are the methods
followed in your area to
conserve water? Prepare a
project.
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Indicators

•

Several water harvesting methods are
followed.

•

The different water harvesting methods
suit different areas.

Roof Top Harvesting
The rain water that falls on the roofs of
buildings are collected in reservoirs or
recharge systems. The water collected
in recharge systems helps in enriching
the sources of underground water. The
above mentioned methods of rain water
harvesting are not suitable for all areas.
Depending on the topography, soil type
and the amount of rainfall, the suitable
methods have to be adopted. For
instance sandy areas and cities, roof top
harvesting is ideal. But in places where
it is clayey, there is a possibility for
water logging and hence this method is
not suitable.

You can also harvest rainwater
The water that falls on roof tops can be
sent into wells through pipes which
have a sieve attached to the end. If the
water level in the well is very low, the
sieved water can be collected in a
storage tank and the excess water can
be passed into the wells. The water from
the storage tank can be used directly.
Points to remember when harvesting
the rain water
• After the first rain, open the valve and
led the collected water to flow off
• The roof tops should be clean and free
from dust, mosse and other
pollutants
• Do not use paint on roof tops
• See that birds do not make their nests
there.
• Do not use the roofs for any other

See a research report given. Sourashtra in Gujarat was not an area of drought. The
research on the availability of water conducted in 1998 makes this clear. There are 7
lakh wells in Sourashtra, that is, one well for every 300 metres. The water table was 10
- 15 metres. But the overexploitation of water for irrigation led to the decrease of water
level. Every year the water level fell on an average of about 2.5 metres. This is when
people became aware of rain water harvesting. Ponds, rainwater pits and checkdams
were constructed and all attempts were made to recharge well water. Due to the
construction of check dams, streams which were running dry received water throughout
the year. Due to rain water harvesting, the water in the wells rose and water necessary
for daily life became available.
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purpose.
• The pipes that carry the water from
the roofs should be protected with a
net covering.

• Before the monsoon begins, the
different parts of the rain water
harvesting system should be
cleaned.

• Dirty water should not flow to the
tanks.

Follow up Activities...

• Before recharging the underground
water, a proper filter should be used.

• What are the various activities we can
undertake inorder to overcome the
scarcity of pure water? Give your
suggestions.
• 'Bottled water culture' - is it good or
bad? Discuss.
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