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PROLOGUE
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(May the waters that are in the sky, or those that flow (on the 
earth), those (whose channels) have been dug or those that sprung 
up spontaneously, and those that seek the ocean, all pure and 
purifying, m ay these divine water protect me here on earth).

"All things are water" writes the Greek philosopher, Thales of 
Miletus. Truely, w ithout 'Jal' (water) nothing can exist on the earth, so 
'Jal' is 'Jeevan' (W ater is life). W ater is an essential natural element 
of our ecum ene known as the elixir of life and necessary for the very 
existence of man who appeared on the earth in early pleistocene two 
to three million years ago2. It existed on our earth from the beginning 
of the 'S rish ti' and will remain till the end of It. That is why, among ail 
the planets and stars of our universe, our planet is known as the 
watery planet. W ater, no doubt, is a boon of nature for the whole 
living world and the only source of the vivid activities of man on the 
earth.

W ater, the source of all life on earth, supports all our agricultural, 
industrial, urban and recreational activities. In the past, human 
activities had only a negligible impact on environment in general and 
on water in particular. W ater was abundant, pure and available 
everywhere. Its use was perfectly compatible with its natural 
renewal. But today, this situation has considerably changed. The 
population growth and the development of economic activities take 
place with only little awareness of the alarm ing strain they impose on 
water resources, still believed profuse, pure and gratitous 
everywhere.

Undoubtedly, water is likely to become a critical scarce resource 
in the coming decades. It is estimated that three-fourth of the surface



of the earth is covered by water. In fact, if the earth's surface were 
absolutely smooth, all of it would be about two and half kms. under 
water. But only 3.00 per cent of the total global content of 
approxim ately 1.40 billion litres of water is fresh and suitable for 
human use. About 77.20 per cent is permanently frozen, 22.40 per 
cent occurs as ground water and soil moisture, 0.35 per cent is 
contained in lakes and wetlands and less than 0.10 per cent is in 
rivers and streams. Thus fresh water is a very limited resource.3

Man has always taken the availability of water for granted. The 
sheer wastage, misuse and m ism anagem ent of the available water 
have created scarcity in many areas. This scarcity of water, inspite of 
sufficient rainfall, exists throughout the world. The level of ground 
water is decreasing day by day due to its continuous demand for 
irrigation, industries and other human requirements. Deforestation, 
depletion of Ozone layer and increase in earth's temperature are 
also some of the factors, which have disturbed the balance of water 
in the world. From the slums of Mexico to the fields of China, the 
sources of water are being affected due to rapid increase in 
population and industries. Over exploitation of ground water sources 
and pollution of surface and ground water by industrial effluents and 
man-made wastes aggravate the problem of availability. A peep into 
the water resources situation in the world, India and Rajasthan would 
be eye awakening and worthwhile.

I. WATER IN THE WORLD
Not only the supply, but several other problems related to water, 

have been experienced in different parts of the world as given under:

(i) In Africa water stresses is beyond the point where food production 
can be sustained. Here, the people live in absolute poverty and 3 
out of 4 people do not have potable water.

(ii) In Beijing every third well is found dried and water level decreasing 
rapidly at the rate of two metres per year due to overutilization.

(iii) Israel, which is one of the most cautious countries in conserving 
the water resources, has to explore new sources to meet out the 
needs of the Soviet immigrants. Likewise Jorden also needs more 
water for her increasing population.

(iv) Mexico is also facing the crisis of water. Here, 30 million people,
i.e., 31 per cent of the population don't have pure potable water. 
According to the Chief of the 'Mexico Centre for Eco-Development'
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"We have been facing this crisis for last many years but during 
the coming decade it would be quite explosive".

(v) By 1995, water, and not oil, will be the precious liquid in the 
middle-east; water and not oil, is more likely to cause conflict.

(vi) For agriculture about 73.00 per cent of water should be pure. In 
west America an attempt has been made to make the dryland 
fertile through large scale irrigation, but it needs a large amount of 
water. Due to the lack of water, production in the irrigated farms 
has been reduced considerably.

(vii) According to UNO, daily 40,000 children die due to diarrhoea and 
water borne diseases and lakhs of people suffer from cancer and 
other incurable diseases.

(viii)Due to the mismanagement of water resources not only the lives of 
the humans and other creatures like birds and animals have been 
in danger, but the product of meat, eggs and milk has also been 
reduced considerably. Again this is only due to the lack of water 
m anagement that a large amount of rainy water is being carried 
over to the oceans on one hand while on the other, people are 
starving for even a single drop of water in many parts of the world. 

The concept of the shortage of water seems to be quite
unnatural because 70 per cent of the earth's crust is covered by 
water. But the fact is that 98 per cent of that water is saline and 
useless for use. Although the salinity of ocean water can be removed 
through scientific techniques, but it is possible only for the rich 
countries like U.S.A. and Saudi Arabia because of it being a much 
costly affair. Most of the earth's pure water is available either in the 
polar countries or in ground sources.

II. WATER IN INDIA
India is extrem ely rich in water resources. The country is 

endowed with a large network of rivers and vast alluvial basins to 
hold ground water. By virtue of its peculiar placement in the foothills 
of the m ighty Himalayas and having the ranges of Satpura, Aravalli 
and the Deccan plateau running through it. the country has huge 
water resources. It has been estimated that India possesses 4 per 
cent of the total average annual run off in the rivers of the world.

The average annual rainfall in India for the last 50 years is 105 
cms. India receives 3000 trillion litres of water, which is among the 
largest in the world. Roughly, the annual rainfall estimated for the 
whole country would be equivalent to about 37,00.000 billion litres, of
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which around 12,70,000 billion litres is lost by evapotranspiration, 
and another 7,90,000 billion litres by seepage into the soil, thus 
leaving 16,60,000 billion litres as surface flow into the river systems. 
Fourteen m ajor river systems share 83 per cent of the drainage 
basin, accounting for 85 per cent of the surface flow and serve 80 
per cent of the total population of the country. There are other 44 
medium and 55 minor rivers, which are mostly seasonal in nature. It 
has been estimated that only about 6,66,000 billion litres of water 
can be utilized from various rivers without large inter-basin water 
transfer.

It has been estimated that out of about 7,90,000 billion litres of 
water that seeps into the soil, about 4,50,000 billion litres remains in 
the top soil layers and produces soil m oisture which is essential for 
the growth of vegetation. The remaining 3,70,000 billion litres 
percolates into the porous strata and represents the actual 
enrichment of ground water. Out of this, the water that can be 
extracted econom ically is only about 2,55.000 billion litres (Murthy, 
1975).

W ater resources have always been subjected to various uses. At 
national level the agriculture (including livestock) accounts for the 
largest share (79.6 per cent) followed by power (13.7 per cent) 
domestic (3.5 per cent) and industrial (3.2 per cent). Obviously, the 
largest use of water is in agriculture because of the agrarian 
economy of our country. W ater requirements for drinking and 
sanitary purposes is not large but it is extrem ely important from  the 
health and efficiency point of view. In our country industrial sector is 
also a less consum er of water. Less than 10 per cent of the total 
industrial units, including power generation units, account for 80 per 
cent of the total industrial use. The other water consuming industries 
barring thermal and hydel power plants are cotton and jute 
industries, paper industries, sugar industries, fertilizer plants, Iron 
and Steel plants and refineries.

The country is facing a number of problems related to the 
distribution, quantity and quality of water. Distribution of water 
throughout the country is quite uneven. There is hardly a year that 
passes without serious floods or drought occurring somewhere in 
India. This is because of its diverse climate and especially due to its 
strong dependence on monsoonal rainfall.
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Pro logue 9

The country has experienced several fam ines of both 
widespread and local nature due to the erratic nature of monsoon. 
Historical evidence points to no single drought that affected the 
country as a whole, but there are few exceptional years like 1877, 
1899, 1918 and 1987 when a m ajor portion of the country was 
affected by them. Further north India and south India experienced 
drought quite independent of each other. Substantial areas of India 
have been facing drought condition once every 4 to 5 years. In drier 
areas, such as Rajasthan, Gujarat and Andhra Pradesh drought 
occurs once every 2 to 3 years, western Rajasthan has been 
projected to face drought every 2.5 years. In terms of geographical 
area, drought prone region represents about 19 per cent of the total 
area of the country and nearly 12 per cent of its population. Though 
there has been no clear trend in the number of droughts per decade 
in the country as a whole, the number of drought years in specific 
regions have shown an alarm ing increase in the 1980's. W hereas the 
period 1951-80 saw only two years of drought in Bihar plateau 
region, it has already suffered from  drought fo r three years during 
1981-86. W estern Rajasthan has had drought like conditions for five 
years out of the past six years. Kerala, where drought was unheard 
of, has faced many drought years in the 1980's.

Floods are more or less localized unlike droughts, which are 
widespread. Regionwise, the area mostly flooded is that drained by 
the rivers rising out of the Himalayas, i.e., the entire north Indian 
plain, followed by the area drained by the rivers from the Chhota 
Nagpur plateau,i.e., from  the Damodar to the Mahanadi to the east of 
the Narmada in the west. The delta regions of all the south Indian 
rivers are also flooded. In the northern plains, floodability increases 
from west to east, i.e., from Punjab to Assam. In four states - Uttar 
Pradesh (largely eastern part), Bihar, Bengal and Assam, the 
average affected area works out to about 42 lakh hectares annually. 
The Mahanadi and other deltas in Orissa flood nearly 5.3 lakh 
hectares, while the Tapti zone in Gujarat amounts to about 12.3 lakh 
hectares. The largest single mass of flooded area lies between the 
Gandak and the Tista, followed by the Brahm putra valley in Assam. 
The other flood prone areas are Punjab, Haryana, north-eastern 
Rajasthan, the Narm ada-Tapti region, Madhya Pradesh and Kerala.

Not only the distribution and quantity but the quality of water too 
poses a great problem. W e are facing the pollution caused by 
municipal sewage, domestic and industrial use of synthetic
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