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WATER IS LIFE

The universe is made of
“Panch Tatva” – the five
essential elements of nature
•Air (वायु)
•Water (जल)
•Fire (अग्नि)
•Earth (पथृ्वी)
•Sky (आकाश)
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Our body is made up of 60 - 70 % of water

Percentage of water in human body
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“Shat aapo hemvatihi shamu tesantu 
varshya sham te sanishpaksh aapah 

shamu te santu varshya”

One should take proper managerial action to use and
conserve the water from mountains, wells, rivers and also
rainwater for use in drinking, agriculture, industries etc.

This verse from an ancient Indian scripture succinctly
epitomizes the eternal importance of water conservation
and water management for human life.

Atharva Ved 19.2.1
(2000-1500 B.C.)
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“Ya apo divya uta va sravanti
khanitrima uta va yah svayamjah

samudraratha yah suchayah pvakasta
apo deviriha mamavantu”

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

Wilson H. H., 1978, Rigveda Samhita, Volume
IV, 333
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(2000-1500 B.C.)

In whom the sea, canals, lakes, wells, tanks, in whom our food and
cornfields had their being, in whom this all that breathes and
moves is active may this Earth (Bhumi) grant us all excellent
eatable and drinkable objects like milk, fruits, water and cereals.

Atharva Veda, 12.13
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(2000-1500 B.C.)

… the purity in us is due to the
Earth. The Earth is my mother and
I (the seer) am Her son. Cloud is
my Father, let that nourish us.

Atharva Veda
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Today …

8
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Police preventing a self-
immolation bid by two  
activist of Sankalp Seva 
Samiti at the east zone 
office compound of 
Ahmedabad municipal 
corporation in Rakhiyal area 
on Thursday over water 
supply problem
Newsline Photo
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Break-up of Water Availability on Earth
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It Means That Less Than 
0.007 % Of All The Water 
On The Earth Is Available 
For Our Use
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Global Population Distribution Vs Fresh Water Reserves

 Global per capita renewable availability - about 7000 m3.

 Global per capita fresh water withdrawal - about 570 m3

(total 3400 km3), has gone up more than 35 folds over the
past 300 years.

12
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India

China

United States
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PROJECTED WATER SCARCITY IN 2025

Source: The Global Water Scarcity Study, IWMI, 1998

Tomorrow……
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PER CAPITA WATER AVAILABILITY
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As per the “Water-Stress Index” (pioneered by Malin Falkenmark), 
when per capita water availability per year is:

<1700 >1000 ........... Water Stress
<1000 >500 ……… Water Scarcity
<500 ……… Absolute Scarcity

Water Scenario - India

 Paris Declaration
 Millennium Development 

Goals
 Vision 21 : Water for People
 National Water Policy -1987 

and Revised in 2002 and 
2012

 Sustainable Development 
Goals 2015

WATER as a Human Right –
Better Late than Never

RECENT INITIATIVES
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The Paris Declaration (International Conference on
Water and Sustainable Development, 19-21 March,
1998) expressed serious concern about

“A situation in which a quarter of world’s

population does not have access to safe drinking
water; more than half of mankind lacks adequate
sanitation; poor water quality and lack of hygiene
are among the primary causes of death and
disease; and scarcity of water, flood and drought,
poverty, pollution, inadequate treatment of waste
and lack of infrastructure pose serious threats to
social and economic development, human health,
global food security and the environment.”

Water and Sustainable Development
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MILLENNIUM DEVELOPMENT GOALS

A “Rubik cube” puzzle?

• Extreme poverty and hunger to be halved
• Universal primary education
• Gender equality
• Under-five mortality to be reduced by two-thirds
• Maternal mortality to be reduced by three-quarters
• The spread of HIV/AIDS, malaria and tuberculosis to 

be reversed
• Environmental sustainability to be ensured and
• Develop a Global Partnership for Development

20
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VISION 21
 VISION 21 recognizes that if the goal of

water, sanitation and hygiene for all is to
be achieved, people’s roles must change.

 The Framework aims to assist people at
community, country, regional and global
levels to identify areas for action,
enlisting the commitment of national
governments and their partners to take
up the challenge along with mobilizing
the global community to support the
development of country visions and their
subsequent achievement, and to provide
supporting tools.

21

INDIAN NATIONAL WATER POLICY (2012)

6.5 Water saving in irrigation use is of paramount
importance. Methods like aligning cropping
pattern with natural resource endowments,
micro irrigation (drip, sprinkler, etc.),
automated irrigation operation, evaporation-
transpiration reduction, etc., should be
encouraged and incentivized. Recycling of canal
seepage water through conjunctive ground water
use may also be considered.

22

Water Scarce River Basins - India 
Following six river basins in the
country fall in the water scarcity
category (where per capita
water availability is less then
1000 m3 )

• the Cauvery 

• the Pennar

• the Sabarmati

• the east-flowing rivers 
between Mahanadi and 
Godavari

• the east-flowing rivers 
between Pennar and 
Kanyakumari

• the rivers of Kutch & 
Saurashtra

Maha Nadi

Godavari

Cauvery & 
Pennar

Kutch & 
Saurashtra

Sabarmati
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WORLD LEADERS IN AGRICULTURAL GDP
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A few decades ago, both China and India were known for food 
insufficiency and hunger…!

Adoption of innovative production technologies has done wonders 
and  changed the world’s most two populous countries… into first and 
second in agricultural output too. 
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India is among select countries in the world where the cropped area has increased.

India has nearly 10% of world’s culturable area and the largest irrigated area in the 
world.

Most importantly, India has 12 months sunshine… and 119 million farm holdings..!

Indian agriculture’s strength stems from size & diversity…!

INDIA: LAND USE- THEN & NOW
(Million-Hector)

27 28
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Crop yields are projected to decrease in the 
tropics/sub-tropics, but increase at high latitudes

Source: IPCC, 2007

2020

2050

2020

2050
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Climate Change Impact Prediction for India

 An annual mean surface temperature rise by the end of
century, ranging from 3 to 5°C with warming more
pronounced in the northern parts of India.

 A 20% rise in all India summer monsoon rainfall and further
rise in rainfall is projected over all states except Punjab,
Rajasthan and Tamil Nadu, which show a slight decrease.

 Extremes in maximum and minimum temperatures are also
expected to increase and similarly extreme precipitation also
shows substantial increases, particularly over the west coast
of India and west central India.

(Based on Regional Climate Modeling (RCM) system, known 
as PRECIS developed by Hadley Center and applied for India)

30

 An increase of 2oC in temperature could
decrease the rice yield by about 0.75 ton/ha in
high yield areas and a 0.5oC increase in winter
temperature would reduce wheat yield by 0.45
ton/ha. (Sinha & Swaminathan – 1991).

 Wheat yields would decrease between 28 to 68 %
without considering the CO2 fertilization effects
and would range between +4 to –34% after
considering CO2 fertilization effects.

 Every 1oC temperature rise would result in
decline of rice yield by about 6% (Saseendran et
al – 2000) 31

Climate Change Impact Prediction for India

 Major impacts of climate change will be on
rainfed crops (other than rice & wheat), which
account for nearly 60% of cropland area. In
India poorest farmers practice rain fed
agriculture.

 The loss in farm-level net revenue will range
between 9 to 25% for a temperature rise of 2 to
3.5oC.

32

Climate Change Impact Prediction for India
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Potential Impact of Climate Change on 
Wheat Production in India

Source Aggrawal et al (2002) 33
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India Needs By 2030

Food group % Increase

Total cereal 38-45

Pulses 64-76

Edible oil 40-48

Vegetables 135-202

Fruits 121-178

Milk 108-152

Meat 142-224

Egg 146-229

Fish 121-195

Madras School of Economics:-

“If CO2 concentration levels 
double in the latter half of the 
21st century then India's GDP 
would decline by 1.4 to 3% 
under various climate change 
scenarios.” 
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Water Footprint

1 shirt = 2700 litres

1 cup of coffee = 140 litres 100 gm chocolate = 2400 litres

1 kg refined sugar = 1500 litres

1 kg tomatoes = 180 litres

1 kg leather = 16,600 litres

35
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[Hoekstra & Chapagain, 2008] 36
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Arrows show trade flows >10 Gm3/yr

Regional Virtual Water Balances
(Only Agricultural Trade)

[Hoekstra & Chapagain, 2008] 37

Larger Canvas To Begin With…

Key question: How “well” are we managing our
irrigated agriculture in terms of efficiency,
equity and sustainability, both financial and
environmental ?

To answer this question, we need to know
 focal crops of irrigated agriculture;
 their input and output policies,
 and their implications

38

Integrated Water Resources Development – A Plan For Action

 There is need for a paradigm shift in emphasis towards
improving the performance of existing irrigated
agriculture. Marginal changes in irrigation practices will
not be enough to increase productivity.

 If a 4 percent growth in irrigated agriculture is to be
achieved, efficiency of the existing systems is to be
enhanced; water so saved should be utilized to increase
irrigation intensity and farming practices improved with
modern inputs and technologies.

(NCIWRD, GoI, September 1999)

39

 No Explicit Recognition as Human Right /Fundamental and Universal 
Right towards water security

 A State subject in the federal structure
 Groundwater linked with easement / land ownership 

What are the policy options and the way forward? 

Entry 17 (State List)
Water, that is to say, water supplies, irrigation and
canals, drainage and embankments, water storage
and water power subject to the provisions of Entry 56
of List I.

Entry 56 (Union List)
Regulation and development of inter-State rivers and 
river valleys to the extent to which such regulation 
and development under the control of the union is 
declared by Parliament by law to be expedient in the 
public interest.

40
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Fragmented and compartmentalized approach, 
encompassing in reality

 Flood Management
 Drought/Scarcity Management
 Drinking, Irrigation & Industrial uses
 Groundwater Management
 Disaster Management
 Environmental Management

41

 Lack of integrated & 
holistic approach

 Disjointed planning for 
water resources 
development

 Some patchwork 
initiatives like -NWP, 
NCIWRDP, State Water 
Policies

42

We must begin valuing water appropriately
and using it more wisely so as to avoid
learning Franklin’s lesson the hard way.

A Water Crisis is Looming

Benjamin Franklin once said: “When the
well’s dry, we know the worth of water”.

43

“Willingness to Pay (WTP)” or “Contingent Valuation Method
(CVM)”, which are designed to measure the willingness to pay
as a measure of demand largely depends upon the degree of
reliability & quality of water supply.

Even the poorest water users are willing to pay more to have
access to safe & reliable supply of water

This is demonstrated by the fact that a farmer in North
Gujarat, which is a water-shortage area and where
groundwater levels are very deep, is willingly to pay about Rs.
4000 - Rs. 5000 per hectare for irrigation water from tube
wells, which are owned by a group of farmers in the form of
“Irrigation Companies” as against Government canal-water
rates of Rs.920 to 1380 per hectare which is generally less
reliable.

Valuing  Water

44
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Its time we think of water conservation ..

 Doing more with less is the first and
easiest step along the path towards
water security.

 By using water more efficiently, we in
effect create a new source of supply.

 Each liter conserved can help meet
new water demand without damming
another stretch of river or depleting
more groundwater.

 Water Saved means Water Produced
 जल बचत, जल निर्माण

45

With technologies and
methods available today
• Farmers could cut

their water needs by
10-50 %

• Industries by 40-90 %
• Cities by 30 %

With no sacrifice of
economic output or
quality of life.

Save Water – Save Life

46

How Can We Conserve Water?

• Judicious Use of Surface Water Available

• Reuse / Recycle Water

• Rainwater Harvesting

• Improving Aquifer Recharge

• Optimization of Water Use Efficiency in 
Agriculture

47

Judicious Use of Water – Stop Leakages
No Indian city
distributes water
round the clock with
sufficient pressure.

In most cities, leakage
is estimated at around
20 to 30 per cent. In
case of Delhi, it is
estimated to be about
40 per cent.

Issues related to the
quality of service
provided to the
consumers of water
supply networks need
to be properly studied
& attended. 48



26/06/2015

13

Judicious Use of Water
– Use Less Wherever Possible

49

Judicious Use of Water
– Use Less Wherever Possible

50

REUSE / RECYCLE WATER
Re-cycled water needs to be used for most non-potable purposes

Agriculture Public Parks / Landscape

Cooling Water For Power 
Plants And Oil Refineries

Processing Water For 
Industries

51

Artificial Lakes

Toilet Flushing

Dust Control

Construction Activities

REUSE / RECYCLE WATER

52
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Methods

Storing rainwater for
ready use in containers
above or below ground.

Charged into the soil for
withdrawal later.

(groundwater recharging).

One mm of rain falling on one
hectare area leads to
harvesting of 10,000 litres of
water
i.e water supply for 100
persons for one day

Rainwater Harvesting

53

Improving Aquifer Recharge

Spreading channel 
(Panch Pipalva – Sodam Bandhara in Saurashtra)

Spreading stream water through a network of ditches and furrows
54

Check Dams

Nala Bunds

Improving Aquifer Recharge

Bandharas

55
Injection Wells

Vertical Shafts

Lateral Shafts

Recharge Shafts
Improving Aquifer Recharge

56
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Gully Plugging

Through Improved Land & Watershed Management

Bench TerracingContour Trenching

Contour Bunding

Improving Aquifer Recharge

57

IRRIGATION MANAGEMENT FOCUS
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Irrigation Water

Different  System Objectives

Max Profit

Max Water Use Efficiency

Max Crop Yield

Different view points of
•Farmer
•Project Authority
•Nation 58

Agriculture claims two thirds of all the water removed from rivers,
lakes, streams and aquifers, making irrigation more efficient is a top
priority in moving towards more sustainable water use. The savings
possible in agriculture constitute a large and mostly unexploited new
source of supply. Reducing irrigation needs by a tenth, for instance,
would free up enough water to roughly double domestic water use
worldwide.
Amazing as it may seem, most of the world’s farmers still irrigate the
way their ancestors did 5000 years ago – by flooding or channeling
water by gravity across their cropland. Much water is lost as it is
conveyed from reservoirs to farmlands, distributed among farmers
and applied to fields.

Efficient Use of Water in Agriculture
– Use Less Wherever Possible

59

In case of a village with population of 500 people & 1000 hectares land
under 3 crops / year with 6 irrigations each of 10 mm delta, water
requirement can be reduced upto 50% by organic farming.
So saving in water for irrigation = 3 x 3 irri x 10 mm x 1000 hectares
= 9,00,000 m3 / year
Annual drinking water demand @100 lpcd for 500 people for the village
= 100 lpcd x 500 people x 365 days
= 18250 m3/year
So water saved due to organic farming in one year can be utilized for
9,00,000 / 18250 = 49.32 years

So, one year of organic farming can help us
provide drinking water for nearly 50 years

Population = 500 Land = 1000 hectares 3 crops per year

Adoption of Organic Farming

Switch to organic farming

60
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REFORMS / INITIATIVES IN WATER MANAGEMENT

Many of the water shortages cropping up around
the world stem from the widespread failure to
value water’s true worth.

Gross under pricing of water, whether for
agriculture or for domestic or industrial use,
perpetuates the illusion that it is plentiful, and
that nothing is lost by wasteful practices.

 Fixing a price of water that is close to the real cost
of supplying it has to become a key component of
irrigation, urban and industrial conservation. This
will foster a greater efficiency of water use.

61

 Promotion of People’s Participation in water
management by ensuring autonomy in functioning &
financial sustainability as well as policy reforms

 A 3-tier Water Parliament, at Village, District & State
Level should be an ideal institution for efficient &
people oriented water management. Achieving better
water management will require decentralizing
control over water and moving from top-down
decision making to greater people’s participation – a
paradigm shift, pre-requisite for better development
& management of water .

 Sustainability of irrigated agriculture

 Promoting Micro Irrigation through adequate
financial support to farmers & necessary water policy
interventions.

REFORMS / INITIATIVES IN WATER MANAGEMENT

62

Today desalination is technically feasible & and use of
the process has been growing steadily. However, despite
its rapid growth, desalination still produces about one
tenth of 1 percent of the world’s total water use. What is
now required is to make it commercially viable on large
scale.

In this context, it is worthwhile to quote the former U.S.
President Late John F. Kennedy who said in 1961 that if
humanity could find an inexpensive way to get fresh water
from the oceans, that achievement “would really dwarf
any other scientific accomplishments.”

REFORMS / INITIATIVES IN WATER MANAGEMENT

63

 Taking heed of water’s limits and learning to live
within them amounts to a major transformation in our
relationship to fresh water. Historically, we have
approached nature’s water systems with a frontier
philosophy, manipulating the water cycle to whatever
degree engineering know-how would permit.

 Now, instead of continuously reaching out for more, we
must begin to look within – within our regions, our
communities, our homes and ourselves for ways to
meet our needs while respecting water’s life-sustaining
functions.

BEYOND THE REFORMS

64



26/06/2015

17

No longer, we have any soft options - only hard
choices. Thus, while facing a crisis of water
availability in the 21st century, we should treat this
as a golden opportunity that would enable the
water profession to develop and implement
efficient water management practices for all
sectors for the future welfare of mankind.

BEYOND THE REFORMS

65

Its Time We Pay Back To Mother Earth

66

Save Every Drop Of Water We Can

67

Because Each Drop Can Save A Life

68
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Otherwise Tomorrow Our Situation Can Be Like This

69

LET US START TODAY

For better tomorrow 70

THANK YOU

71


