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Life's true and unique medium

• Water is life's true and unique medium. Without water, life

simply cannot be sustained. It is the fluid that lubricates

the workings of the cell, transporting the materials and

molecular machinery from one place to another and

facilitating the chemical reactions that keep us going.

• Water is sustenance and cleansing fluid, bearing nutrients

to where they are needed and taking away wastes.

• It is even a structural agent in plants - it enables flowers

to hold up their heads to the sun. No wonder we would

quickly die without it, for we need to consume at least two

litres a day for long term health
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Water and living cells

• The fluid medium inside all living cells, called cytoplasm, is

mostly water. It’s a cocktail, a mixture of water spiced with

proteins and DNA, sugars, salts & fatty acids.

• It is necessary to understand the relationship of this fluid to the

bio-molecules it contains like that of the paper of a page to the

words printed on it : as a carrier, a bland background on which

the important business is displayed.

• Water plays an active role in the life of the cell, to the extent that

we can consider water itself to be a kind of bio-molecule.

• Without it, other bio-molecules would not only be left stranded

and immobile, like beached whales and fish out of water.
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Water is the basis of all life.

• Every animal and every plant contains a substantial 

proportion of free or combined water in its body, and no 

kind of physiological activity is possible in which the fluid 

does not play an essential part.

• Water is, of course, necessary for animal life, while 

moisture in the soil is equally imperative for the life and 

growth of plants and trees.

• The preservation and utilization of water is thus 

fundamental for human welfare. Apart from artesian water 

the ultimate source in all cases is rain or snowfall.
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Finite Quantity of water

• The earth’s fresh water is finite and small, representing 
less than one half of 1% of the world’s total water stock.

• Not only are we adding 830 Lakh new people to the 
planet every year, but our per capita use of water is 
doubling every twenty years, at more than twice the 
rate of human population growth. 

• A legacy of factory farming, flood irrigation, construction 
of massive dams, toxic dumping, wetlands and forest 
destruction, and urban and industrial pollution has 
damaged the Earth’s surface water so badly that we are 
now mining the underground water reserves far faster 
than nature can replenish them.
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VILLAGERS IN GUJARAT THRONG A WELL IN SUMMER FOR 

WATER,  SUMMER TEMPERATURES ARE ABOVE 47 deg C & 

ANNUAL RAINFALL LESS THAN 20 cm



Global water and air volume

• Conceptual computer artwork of the total volume of water on Earth (left) and 

of air in the Earth's atmosphere (right) shown as spheres (blue and pink). The 

spheres show how finite water and air supplies are.

•The water sphere measures 1390 kilometres across and has a volume of 1.4 

billion cubic kilometres. This includes all the water in the oceans, seas, ice 

caps, lakes and rivers as well as ground water, and that in the atmosphere.

•The air sphere measures 1999 kilometres across and weighs 5140 trillion 

tonnes. As the atmosphere extends from Earth it becomes less dense. Half of 

the air lies within the first 5 kilometres of the atmosphere. 10



• SALT WATER 97%

• TOTAL FRESH WATER, 3%, 

• 2% locked up in snow & ice glaciers.

• < 1% of water only is available for growing crops, cool our power plants, industrial 

uses, supply drinking and bathing water for households.
11



TIBETAN plateau region called the “third pole” is a lock box of snow &  glacial 

ice that supplies fresh water to nearly a third of the world’s people 12
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One estimate of global water distribution:

Water source
Water volume, 

in cubic miles

Water volume, 

in cubic 

kilometers

Percent of 

fresh water

Percent of 

total water

Oceans, Seas, 

& Bays
321,000,000 1,338,000,000 -- 96.5

Ice caps, 

Glaciers, & 

Permanent 

Snow

5,773,000 24,064,000 68.7 1.74

Groundwater 5,614,000 23,400,000 -- 1.7

Fresh 2,526,000 10,530,000 30.1 0.76

Saline 3,088,000 12,870,000 -- 0.94

Soil Moisture 3,959 16,500 0.05 0.001

Ground Ice & 

Permafrost
71,970 300,000 0.86 0.022

Lakes 42,320 176,400 -- 0.013

Fresh 21,830 91,000 0.26 0.007

Saline 20,490 85,400 -- 0.006

Atmosphere 3,095 12,900 0.04 0.001

Swamp Water 2,752 11,470 0.03 0.0008

Rivers 509 2,120 0.006 0.0002

Biological 

Water
269 1,120 0.003 0.0001

Total 332,500,000 1,386,000,000 - 100

Source: Gleick, P. H., 1996: Water resources. In Encyclopedia of Climate and 

Weather, ed. by S. H. Schneider, Oxford University Press, New York. 
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Water's Physical Properties

• Water is unique in that it is the only natural substance

that is found in all three states, liquid, solid (ice), and gas

(steam) at temperatures normally found on Earth. Earth's

water is constantly interacting, changing, and in

movement.

• Water's freezing and boiling points are the baseline with

which temperature is measured:

0oon the Celsius scale is water's freezing point, and 100o

is water's boiling point.

• Water is unusual in that the solid form, ice, is less dense

than the liquid form, which is why ice floats.
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Water's Physical Properties

• Water has a high specific heat index. This 

means that water can absorb a lot of heat 

before it begins to get hot. This is why water 

is valuable to industries and in your car's 

radiator as a coolant. 

• The high specific heat index of water also 

helps regulate the rate at which air changes 

temperature, which is why the temperature 

change between seasons is gradual rather 

than sudden, especially near the oceans.
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Water's Physical Properties  contd..

• Water has a very high surface tension. Water 

is sticky and elastic, and tends to clump 

together in drops rather than spread out in a 

thin film.

• Surface tension is responsible for capillary 

action, which allows water (and its dissolved 

substances) to move through the roots of 

plants and through the tiny blood vessels in 

our bodies.
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Increased demand for Fresh Water

• The world is running out of fresh water.

• Humanity is polluting, diverting and 
depleting the wellspring of life at a 
startling rate.

• With every passing day, our demand 
for fresh water outpaces its availability, 
and thousands more people are put at 
risk. 
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Increased demand for Fresh Water  contd..

• Already, the social, political and economic
impacts of water scarcity are rapidly
becoming a destabilizing force, with water-
related conflicts springing up around the
globe.

• Unless we dramatically change our ways,
between one-half and two-thirds of humanity
will be living with severe freshwater
shortages within the next quarter-century.
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Water pollution by human actions

• Every day, millions of tons of inadequately treated

sewage and industrial and agricultural wastes are

poured into the world’s waters.

• Every year, lakes, rivers, and deltas take in the

equivalent of the weight of the entire human

population– nearly seven billion people – in the form

of pollution.

• Every year, more people die from the consequences

of unsafe water than from all forms of violence,

including war.
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The water cycle describes the existence and movement of water 

on, in, and above the Earth. Earth's water is always in movement 

and is always changing states, from liquid to vapor to ice and back 

again. The water cycle has been working for billions of years and 

all life on Earth depends on it continuing to work;

“ The Earth would be a pretty stale place to live without it ”
21



Water pollution by human actions

• Every year, water contamination of natural

ecosystems affects humans directly by

destroying fisheries or causing other impacts on

biodiversity that affect food production.

• In the end, most polluted freshwater ends up in

the oceans, causing serious damage to many

coastal areas and fisheries and worsening our

ocean and coastal resource management

challenges.
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Clean water for today and tomorrow

• Water is the source of life on earth, and human

civilizations blossomed where there was reliable and

clean freshwater.

• Use of water by humans – for drinking, washing, and

recreation – requires water free from biological, chemical,

and physical sources of contamination.

• Plants, animals, and the habitats that support biological

diversity also need clean water.

• Water of a certain quality is needed to grow food, to

power cities, and to run industries.
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Human activities and impact on water quality

• Numerous human activities impact water quality, including 

agriculture, industry, mining, disposal of human waste, 

population growth, urbanization, and climate change.

• Agriculture can cause nutrient and pesticide 

contamination and increased salinity. Nutrient enrichment 

has become one of the planet’s most widespread water 

quality problems.

• Pesticide application is estimated to be over 2 million 

metric tonnes per year. Industrial activity releases about 

300-400 million tons of heavy metals, solvents, toxic 

sludge, and other waste into the world’s waters each year.
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Human activities and impact on water quality  contd..

• About 700 new chemicals are introduced into 

commerce each year in each of the advanced 

countries. 

• Mining and drilling create large quantities of 

waste materials and byproducts and large-

scale waste-disposal challenges.



Water quality challenges

• A wide range of human and natural processes affect the    

biological, chemical, and physical characteristics of water, 

and thus impact water quality. 

• Contamination by pathogenic organisms, trace metals, 

and human-produced and toxic chemicals; the 

introduction of non-native species; and changes in the 

acidity, temperature, and salinity of water can all harm 

aquatic ecosystems and make water unsuitable for 

human use.
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Water quality impacts

• Every year, more people die from the consequences of unsafe 

water than from all forms of violence, including war – and the 

greatest impacts are on children under the age of five. Unsafe 

or inadequate water, sanitation, and hygiene cause approx. 

3.1%percent of all deaths, over 1.7 million deaths annually 

• Livelihoods such as agriculture, fishing, and animal husbandry 

all rely on water quality as well as quantity.

• Degraded water quality costs countries in the Middle East and 

North Africa between 0.5 and 2.5% of GDP per year (WB 2007), 

and economic losses due to the lack of water and sanitation in  

Africa alone is estimated at US$ 28.4 billion or about 5% of GDP.
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Water quality impacts

• Women, children, and the economically  disadvantaged 

are the most affected by water quality impacts. Over 90 % 

of those who die as a result of water-related diseases are 

children under the age of 5.

• Women are forced to travel long distances to reach safe 

water. And the poor are often forced to live near degraded 

waterways, and are unable to afford clean water.
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Soil erosion and water conservation

• Much of Indian agriculture depends on seasonal 

rainfall and is therefore very sensitive to any 

failure or irregularity of the same. The problems 

of soil erosion and of inadequate or irregular 

rainfall are closely connected with each other.

• It is clear that the adoption of techniques 

preventing soil erosion would also help to 

conserve and keep the water where it is wanted, 

in other words, on and in the soil, and such 

techniques therefore serve a double purpose.
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Water promises to be to the 21st century 

what oil was to the 20th century:

the precious commodity that determines 

the wealth of nations.

-- Fortune
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Clean water is life

We already have the know-how and skills to 

protect our water quality. Let us now have the 

will. Human life and prosperity rest on our 

actions today to be the stewards, not polluters, 

of this most precious resource.
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