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3rd IDSAsr International Seminar

WATER SECURITY AND CLIMATE CHANGE:
CHALLENGES AND STRATEGIES

(Compiled and finalized jointly by Dr Gursharan Singh Kainth and
Dr Archana Sinha from Indian Social Institute New Delhi; with inputs
from Shri Sanjay Soni and Dr. K, Subramaniam, Managers from National
Bank for Agricultural and Rural Development Regional offices of Uttar
Pradesh, Lucknow and Haryana, Chandigarh respectively]

Global warming and the subsequent climatic changg the Himalayas, South Asia’s major
water source is a topic of intense debate and tsuceresearches as it has huge ramification for
both security and socio economic scenario in futMiéth global warming altering weather
patterns and affecting fresh water availabilityhas been often stressed that the next war will be
fought not over oil but cover water. As the workelags up for the next round of United Nations

climate-change negotiations in Durban, South AfrinaNovember, Guru Arjan Dev Institute of

Development Studies called for B8 IDSAsr International Seminarto provide much needed
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scientific exposure about water stress and wateurgg concerns and provide a road map for
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better water resources in the future. The semiras jointly sponsored by Government of India
through its Ministry of Earth Science; Indian Coilired Social Sciences Research; Council for
Scientific and Industrial Research and National BBor Agricultural and Rural Development.
Guru Arjan Dev Institute of Development Studiesisentre for advanced research and training
in multi-disciplinary areas under the aegis of GArnjan Dev Institute of Development Studies
Society Amritsar. The main objectives of this semnirhas been to contribute to the
understanding of the development processes andepnelrelated to water security and climate
change; to focus on studies relating to this probté the by-passed section and regions; and to

provide a forum for dialogue on the subject.

Food production and social development has depehéadly on access to the water needed to
grow crops or rear livestock. In the past, balabesveen water supplies and human need has
come under increasing threat from growing poputetjairrbanization and climate change. The
likely increase in rainfall variability could havkevastating effects on food production and rural
livelihoods. Even a short dry spell during the girmgvseason where farmers rely almost entirely
on rainfall to water their crops, can devastatedfaupplies. Freshwater fit for human
consumption is a scarce resource. Discussions &tasiivater availability increasingly focus on
water security, which refers to people's accesntmgh safe and affordable water to satisfy their

needs for household use, food production and hoeelds.

Water insecurity and scarcity already affect lapgets of the developing world. An additional
threat to water security comes from climate chai@jenate change has already affected water
resources across the world. Agriculture accountsrfore than 70 per cent of water use in the
world. Addressing water scarcity will inevitably phy revising agricultural practices and
policies worldwide to ensure their sustainabilltyadequate knowledge of policy framework and
its poor implementation of water management proeesgroving to be the root cause of many
water related problems. Hence, it is felt necessargeliberate these issues both scientifically
and socially with policy makers, international arational water experts. The seminar endeavors
to share latest as well as traditional water kndg#eand best practices on this issue, and discuss
the possible options available for integrated watsource management. This seminar has
provided a space for discussion, interaction, dmgsation of information to policy-makers,

water managers, academics, students and the pulgieneral.
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Dr Rajinder Singh Bawa Chairman Research Advisory Council of the institwhile delivering

his welcome address reflected on the main
purpose of holding the seminar. He welcomed Dr
Gurdev Singh Khush, the chief guest to
inaugurate the seminar, who is one of the global
leaders on crop breeding and a major brain
behind the development of productive rice
varieties and the Green Revolution in plant
breeding and contributed to food security. He
also welcomed Dr. Ashok Gulati, Chairman,

Commission for Agriculture Cost and Prices,

R 8l Government of India for presiding over the

seminar. He expresse his appreciation for Dr. Gsas one of India’s sharpest and most
respected agricultural economists, besides his iddications in national and international
research journals, rendering policy advice to tloegdnment of India. Dr. Bawa also welcomed
all the distinguished representatives from govemtmand non-governmental organizations
present in the seminar. He stated that in termsvater, India stands among those most
challenged, because with 16 per cent of world petpn, India has just 4 per cent of its
available fresh water. At the end, he commendecettoets of Dr. Gursharan Singh Kainth and
his team for the untiring efforts in organizing geminar.

Dr Gursharan Singh KainthSeminar Director delivered his introductory remarks on the theme
of the Seminar. While welcoming all the key

speakers, session chairpersons, distinguished
| guests and participants stated that this periodic
seminar aims at providing a platform for the

exchange of ideas and presentation of viewpoints
related to sustainable management of water
resources. Dr. Kainth said that freshwater is a
scare resource and issues about freshwater

availability increasingly focuses on water secyrity

which refers to people’s access to enough safe and

Gurau Arjan Dev [ns¢itute of Development Studies




3rd IDSAsr International Seminar

affordable water to satisfy their needs for housethise, food production and livelihoods.

Water insecurity and scarcity already affecteddapgrts of the developing world. Further, last
century has seen a six fold increase in global wdésnand. India currently has among the
world’s most destructive approaches to water comsiom and where 85 per cent of the
countrys water goes each year to agriculture sector. Didenesnsumption accounts for just 7
per cent of the total, and industry, energy gemaratand other uses the remainder. Dr. Kainth
highlighted the need to ‘fix’ irresponsible usatdeeft and leakage of water. Indidong standing
emphasis on water—intensive crops such as graimg egen sugarcane needs also to be re-
assessed and planned afresh for if our equal rereddter is to be responded to appropriately.
This will acquire a greater urgency now, given ti@ernmens commitment to the Food
Security Act. At the end, Dr. Kainth re-emphasiagobon this periodic seminar aiming at
providing a platform for the exchange of ideas prekentation of the viewpoint’s related to the
sustainable management of water resources. Heumntettby stating that the time has come for
us to draw deep from this tradition and launch dndnd its billion people on a path of

ecologically sustainable development.

In his Inaugural Addres<Dr. Gurdev Singh KhushFRS Member US National Academy of
Sciences, Adjunct Professor University of Califarni
Davis, and Former Head Department of Plant
Breeding Genetics and Biotechnology, IRRI,
Philippines complemented Guru Arjan Dev Institute
of Development Studies for organizing this
conference on climate change and water security.
Water is earth’s most vital resource. He stated tha
climate change shall affect our lives mainly by
impacting water supplies for agriculture, as
emphasized ifGurbani’ the three most important
things that sustain humans are air, water and earth
(Pawan Guru, Pani Pita and Mata Dharat Also

from our worldly entrance in a burst of amniotiaifl to the ritual washing of the dead, water

flows through our lives; and, more than 75 per cémur bodies are water.
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Climate change has raised the earth’s temperatu@®f C or 1.8 F during last 50 years.
Water is the visible face of climate and therefdimmate change: shifting rain patterns, floods in
some regions and drying in others as nature demadesta grave physics lesson. The Tibetan
plateau is heating up as a whole twice as fashagylobal average of L. during the last
century and in some places even faster. Thesmiwgrates are merciless on the glaciers. For
thousands of years these glaciers have formed $ABeshwater source. The Himalayan glaciers
are water towers for our rivers. Glacial melt playsst vital role before and after rainy season
when it supplies a greater portion of the flow wery river from Indus system to Gangetic basin.
But, over the past half century this balance hanlbest. Approximately 210 million hectares of
land in the world is irrigated. Half of this is India and China alone, e.g., 50 million hectares
in China and 55 million hectares in India. ThatMsy China and India have been able to feed

their huge populations.

The major impact of climate change is on our wegsources and food production. Nonetheless,
water insecurity is already a reality in some paftsur country due to over exploitation of and
misuse of our water resources, which is leadingrt@alarming decline of ground water tables.
There are serious concerns about changes in wadditygdue to the exploitation of lower strata
of aquifers in some areas of Malwa region. Perlthpssingle most important reason for the

groundwater depletion trends of last 30 years & Hbmogenization of crops planted in the

Punjab. Over the last several decades crop satebis shifted from being diversified to a
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seasonal monoculture, e.g., rice in summer and twireavinter. Further compounding
inefficient water use problems is the fact that dentral and state governments provide
incentives that specifically encourage plantingiog, the major cause of depleting water tables.
These incentives include full economic offsets floe electricity costs used in extraction of
groundwater, which, unsurprisingly, exacerbatesuigdovater withdrawals. Stressing on the
solutions on the present scenario, Dr. Khush sugdeseveral interventions that can be
employed to stabilize and improve the groundwadeels in Punjab: Firstly, crop diversification,
is the single most important intervention wouldtbereduce the area planted to rice from 2.7
million to about 1.5 million hectares. Alternateops should be as remunerative as rice.
Hybrid maize and legumes such as soybean with muggort would be good possibilities.
Some area should be devoted to fruits and vegestaBGlentract farming should be promoted for
surplus value creation, with systems set up sottiesurplus value is split between the farmer
and private sector.

Secondly, precision agriculture is an option timetiudes the introduction of a variety of water
saving technologies. Direct seeding of rice usep& cent less water, and laser leveled fields
can save 20-30 per cent irrigation water. Exgstingation techniques also involve flooding the
fields, with only a fraction of water and appliesttflizers effectively used by plants. In recent
decades, a suite of precision irrigation technigoage been developed. These include drip

irrigation where water is dripped on root zoneglaht providing water just where needed.

Thirdly, minimum support price can be one way torpote crop diversification is to introduce
price support for alternate crops such as maize saytbean. Price support for soybean will
increase its production and help reduce the imiptrt

Breeding crops with lower water requirements as® apportunities to economize water use
through genetic interventions. Lastly, pricing ¢daricity at full cost perhaps have been good
reasons for implementing the policy of free eletyifor agriculture. However, this also led to

excessive pumping of water from the aquifers ameeling of water tables.

At the end Dr. Khush emphasized that governmentt stast charging farmers for the use of
electricity, besides the above interventions sgiage Discussion of water security interventions
inevitably leads to concerns about their impacthi@nation’s food security. Better management

interventions for wheat in Uttar Pradesh and foe iin West Bengal, Tamil Nadu, Orissa and
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Andhra Pradesh should help increase their prodtictiVhus, water security constitutes one of
the great challenges facing our state, at the saneethere is an unprecedented opportunity to
develop and apply new forms of knowledge and imetions thereby, turn this crisis into an

opportunity.

Dr. Ashok Gulati Chairman Commission for Agricultural Costs and Prices, &wownent of

India while delivering the Presidential Address,

wn
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I appreciated the perseverance of Dr. Gursharan Singh
i
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.() N known the world over. Dr. Gulati looks at water

throughout and also Dr. Khush, whose research is

security in the backdrop of climate change as aathr
to food security. He reflected upon the subject
primarily from the food security perspective. Hedsa
that climate change has its implications on thetingl

of glaciers and changes in the water run-off. Hel sa

that the rising temperatures are likely to bendig
agriculture of cold temperate regions, especiallyolpe since warmer conditions will allow their
single crop zones to become two, or even three zmops. Asia and especially India are likely to
face major challenges in terms of their agricultpraduction potential. Rising temperatures are
likely to impact wheat in India much more than ricEhe northwest belt of India which is the
wheat bowl of the country will be adversely affectend therefore has to be under alert as to
how to cope up with these effects of climate chamtg highlighted that agriculture being the
lifeline of a populous country like India, will bethe worst brunt of climate change, so, food

security emerges as a serious issue.

With regard to water security Dr. Gulati said thaday, the competition for water resources is
much more intense. The per capita availability atew is going to reduce very fast while the
demand for water from the increasing urbanizatiodustrialization and more protein based
diets is going to increase. Further, in order toida global water crisis, farmers will have to
strive to increase productivity to meet growing @eiats for food, while industry and cities have
to find ways to use water more efficiently. Overaigation of the resource has sharply lowered
the water table in many parts of the country, mgkimem increasingly vulnerable to adverse

impacts of climate change. Due to over exploitabbrground water, largely in an unregulated
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manr, safeguarding our water aquifers on a Ie lsustainabl bis has became a major
challenge. There are pockets where there is a rfastér depletion and cannot be recharged by
the natural cycle of rains. There are some estsnatech show that in next 30 years or so if this
unabated exploitation of ground water aquifers ioos, the region will fast move towards
desertification inflicting a major loss to the fobdsket of the country. Dr. Gulati stressed that
this should be a wake call for the policy makersovdare for the long term sustainability of

Indian production system.

With regard to the dynamics of change in rice amglascane, Dr. Gulati stated that these two
crops are the most water-guzzling crops in Indignicalture. At the level of the Central

government there is a clear thinking that at lesst million hectares of rice cultivation area
should be shifted from north west belt to Easterdid (East Uttar Pradesh, Bihar, Orissa,
Chhattisgarh etc.), where water in relatively ianpy. It is only under this situation the ground

water situation of the North West India can improve

Dr. Gulati stressed upon the significance of spenting ground water. Ground water alone
cannot be relied upon for the growth of Indian agiture. There is a need to tap major and

medium irrigation schemes. There is also a prdpoisinking rivers where an additional 35
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million hectares can be brought under irrigatidmigation potential can be increased but to meet
this, it costs quite a bit more. Investment ingation has to increase four to five times if we

need to ensure long term sustainability of foodisgc

Currently the country is spending a lot of moneyptiygh MNREGA (Rs 40,000 crores) per year
and at least half of this is going on water andlrgbated conservation projects. Water harvesting
has to be done with a view to recharge the grouatemat a much bigger scale than what is
currently being done. At the end he emphasizet ghpply management alone will not help
solve the problem of water security. A lot willygato be done on the demand side of the
management. He felt that challenge is more on thiéigal front. It is hoped that Indian Policy
makers will rise to the occasion and take a boldsiten well in time for the long term benefit

and sustainability of India’s production systems.

Dr Manmohan Singh Gill Trustee of the society extended his heart-felnkbato the
Chairperson Dr. Gurdev Singh Khush, World
Renowned Agronomist, and Dr. Ashok Gulati,
Chairman Commission for Agriculture Cost and
Prices, Government of India. He stated that
sustainable water management has acquired a new
urgency in the face of challenges posed by
population growth, urbanization and greater
hydrological variability caused by climate change.
Further, crucial task now include controlling the

effects of industrial and other related activit@s

the environment within the ecological carrying
capacity and using finite resources as efficieatiypossible. Presently the burden on the resource
consumption and environment is above 40 per cesusfainable levels. In this regard he said
that the need for action is understandable. Ateth@, Dr. Gill while welcoming expressed his
thanks to the dignitaries for making this seminauacess and with the hope that this seminar
would be able to bring about some concrete reqeétsaining to the global issue of water

security

The afternoon session was chaired and conduct&t Burdev Singh Khush from Davis, US, in
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which three technical papers were read. Dr Arch@méa from Indian Social Institute Delhi
acted as a Rapporeteur of this technical SesBioiR C Bhattacharjeg Dean National Institute
of Technology, Kurukeshtra delivered his key
note address He delivered his addresS\aer

for Life —Some Issues and Concerns a
subject which is of concern to scientists and
policy makers alike. He said that water is used
for the purpose of drinking, irrigation and
agriculture. India is 9 largest economy of the
world and its growth rate is 8 to 9 per cent
which is a good sign for nation. It is hoped that

India will overtake other countries. And that

after China, US, India will be third largest
economy in the world in 2050. Hence this timengortant for us now. India’s growth will be
constant for some time and will gradually improw¥ith regards to the issue of climate change,
he stated that it cannot be controlled, but musgiben due attention. He said at present 70 per
cent of water is used for agriculture and only 8 gent for domestic purpose. He elaborated
upon the drinking water consumption using facts figutes. This scenario in India, shows that
there is indiscriminate extraction of water withalite regards to the recharging capacities of
aquifers. This challenge lies in increasing supylyvater; maximize its yield and minimize its
waste. Hence there is a strong need for a changpproach to water management; need for
political leadership on water’ and need for water lecome everybody’s. At the end he
suggested some measure for water security. Hesalggested that drinking water must be a

component in all programmes.

Er. R K Khannaformer Chief Engineer, Environmental
Management, Central Water Commission Government
of India said that Climate change is at our doepst

As Climate Change is likely to affect water sectwst,
prudence demands that water professionals plan the
necessary adaptive measures, keeping in mind the

lessons from the past experience. The issue iswsbate
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controversial and his paper attempts to clearlafaatroversies and focus on the possible impact

of Climate Change on water resources and adaptessunes.

Demand for water has been growing rapidly due &e nin population, industrialization,
urbanization and change in life style. While ttelier concern was water quantity, now the
there is equal concern for water quality. Growingaern about impact of CC on water resources
has thrown a new challenge. Urgent steps are redjtir be taken to meet all eventualities. The
paper provided an overview of the recent events listsl components of an adaptive strategy
from policy framework to planning. Designing, integ O and M and safety for existing and
proposed utilize/facilities in water sector. Allater sector viz., irrigation, drinking water,
domestic, industrial; hydropower and energy, naioga recreation etc and water users viz.

farmers, women and religious and social needs wa@msidered/ covered.

Dr Mahendra Pal SinghProfessor of Agronomy from Govind Ballabh Pantivénsity of
Agriculture and Technology, Pantnagar in
his key paper touches the issues like major
land-use distribution in Himalayan regions.
Data and figures on National Water
Resources at a glance; gaps between
ultimate potential created potential utilizable
potential; district wise and block wise
rainfall pattern, cropped area and irrigated
area; irrigation sources in IHP; ground water

exploitation pattern and its utilization

pattern.

Dr Pal clarify that ground water table is decregsirery fast even in Tarri region; lonic
concentration in of ground water in IHR and totater use in various sectors. Besides these, his
presentation also highlighted upon the major chgks in IHR including soil and water erosion,
pollution of fresh water, landslides dying of sgsnponds, lakes, floods, poor crop productivity,
deforestation of migration climate change etc. Howap ground water for drinking purposes

and how to increase agriculture potential?
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The sessions of second day were chaired by Dr. Raisad from Department of Agricultural
Economics and Business Management, Aligarh Muslimvérsity, Aligarh and Rapporeteur for
both the sessions was Dr. K. Subramanidanager
Haryana Regional office of NABARD at Chandigarh.
Some papers could not be presented due to time
constraints and non availability of the presenters.

Hence all papers received were deemed as read.

Over the years, India has experimented with several
social security schemes/programs aimed at reaching

out and supporting the deserving citizens. The pape

“Towards Linking Livelihood and Rural Water
Security- An Assessmentiy Dr. R. P. S. Malik from International Water Megement Institute
reveals that a majority of the permissible worksngeundertaken as part of the livelihood
security program, Mahatma Gandhi National Rural Bympent Guarantee Scheme
(MGNREGS), relate to building of assets aimedrdtagcing rural water security. The present
study attempts to assess how durable these assetdben and how effective MGNREGS has
been in helping improve rural water security. Theutts based on a case study in the state of
Madhya Pradesh show that despite the restrictimmosed on non- use of any machinery for
construction of structures and several other litigites, the water structures that have been built
are of a reasonably good quality and hold a greanise to improve rural water security. There
are however some problems in transforming availaldéer in these structures into utilizable
water. Successful mediation through appropriateriantion strategies can not only enable
beneficiary farmers to use the available water nmeductively, it can also enhance more
productive utilization of MGNREGS money invested asset creation. It is envisaged that
execution of these works under MGNREGA over a pkiod time would help provide water
security to large parts of rural areas, especitallthe marginalized sections of the society, on a
sustainable basis. Much however would depend upeméature and quality of works that are
undertaken and durability of the assets that aireglereated under the program. With reasonably
good quality water structures being built in ruae¢as, the MGNREGS holds a great promise for

improving water security in rural India.
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Shri Bhogtoram Mawroh, a research Scholar of Depamt of Geography, N-E Hill University
Shillong deliberated on
“Seasonal and Spatial
Variations in the Availability of
Domestic Water in the Sohra
Syiemship of the Cherrapunjee
Area”’. In his study, the region
was divided into three geo-
morphological zones viz. -
Plateau, Mild slope and Valley.
He observed that all the zones

have domestic water scarcity

problem due different geo

environmental and socio economic factors.

Dr. Krishan K. Boora from School of Management $sd BPS Mahila Vishwavidyalaya
Women University), Khanpur Kalan, Sonipat, and Dagdeep Singla from Institute of
Management Studies and Research (IMSAR), MaharagaBandUniversity, Rohtak, in their
paperPrivatization and Commoditization of Water in India: An Economic Appraisal reveals that
the headlong rush toward private markets has fadextldress some of the most important issues
and concerns about water. In particular, water i@ social, cultural and ecological roles to
play that cannot be protected by purely marketdertn addition, certain management goals and
social values require direct and strong governnsaport and protection, yet privatization
efforts are increasing rapidly in regions wherermsly governments do not exist. We strongly
recommend that any efforts to privatize or commpdifater be accompanied by formal
guarantees to respect certain principles and sugpecific social objectives. Among these are
the need to provide for basic human and ecosystaterwequirements as a top priority,
independent monitoring and enforcement of watellityustandards, equitable access to water
for poor populations, inclusion of all affected fies in decision making, and increased reliance
on water-use efficiency and productivity improvetserOpenness, transparency, and strong
public regulatory oversight are fundamental requeats in any efforts to share the public

responsibility for providing clean water to privaastities. Water is both an economic and social
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good. As a result, unregulated private market ®i@n never completely and equitably satisfy
social objectives. Nonetheless, the driving fordesvard, and potential advantages of,
globalization and privatization of fresh water slypwill continue to play an important role in
future water supply and planning. Given the legatienconcerns about the risks of this “new
economy of water,” efforts to capture the positoh&racteristics of the private sector must be
balanced with efforts to address its flaws, gaps&l amissions. Water corporations, through
world bodies such as the World Bank and IMF, afei@mcing national governments to push
privatization and commaodification of water as “tfeosen” alternative to manage the growth in
water consumption and the severe water scarcityeder, the growth in water consumption is
highest in the agricultural and industrial areabere the resources to buy water are readily
available with rich farmers and industries. Thisr@ase in consumption will be satisfied through
the market dynamics often at the cost of the pdw vannot afford the increased water tariffs.
Furthermore, due to the nature of this sector, matieatization, instead of bringing in healthy
competition, results in a monopoly sanctioned by government agencies. Numerous case
studies around the world highlight the other ilfswater privatization such as poor quality of
water, unsustainable water mining and lack of fparsncy and accountability. From the various
studies outlined here, we consider the propose¢atation of water as a violation of basic

rights of Citizens of India and oppose any meargitatize water in India.

Better and socially responsible alternatives canfdasd by investing in community based
participatory approaches to water management tigtres equitable and sustainable use of this
precious natural resource. All over the world, rals@ée models such as rain water harvesting,
check dam and bund building, holistic watershed agement, integrated river basin
management and irrigation efficiency improvementehall been demonstrated as low cost

successful alternatives to privatization.

A paper ort'Virtual Water Scarcity in Agriculture” was presented by Mr. Surinder Singh Mor,
from Ch. Devi Lal University, Sirsa. He has pointad that global warming has many effects on
water resources like; it changes the rainfall pajteemperature, occurrence of frequent floods,
etc. He also presented the virtual water requirésnéor various crop production processes,
which is getting scarcer and scarcer day by daysudgested the following measures to mitigate
the water scarcity in Agriculture. i. Cultivate tless water intensive crop, ii. Adopt water saving

devices and iii. Use better water management tgalesifor the improvement in WUE.
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The papefConservation and Management of Water Resources Sustained Development of
Pondicherry Agricultural Economy”is authored by Dr K.S. Velmurugan from Departmeht
Economics, Pondicherry; Dr Rajarajeswari Paridobgtorate de Etat (France) and Economist
Conferenciere , Strasbourg, France, and Dr E.MmRaPpr Pramod Kumar and Kanchi
Mamunivar from Centre for Post Graduate Studieawdpet, Pondicherry. The objectives of the
paper are - to develop a broad and compendiousiatod water resources available at present
at all India level and at Pondicherry and to giuggestions, ways and means of conserving these
resources in future. The paper calls for broaddbasgriculture, community and national
initiatives in ground water and surface water prtgefrom the national government. Further,
larger projects on the basis of private corporaitatives are required in the present juncture. It
includes all kinds of structural reforms and secgaderation reforms in banking, finance, and in
communications - to allow these private corporatetars, to build up and operate dams across
the rivers for hydro-electric power and for irrigat. Above all, it calls for a new National Water
Policy, to be consistently followed by all the stgbvernments and Union Territories and above
everything, it call for a sense of National Fedsralin the sharing of waters between the states
and within the states.

The paper,'Water Scarcity across the Regions in Maharashtrddy Prof Sanjay Rode from
Somaiya College, University of Mumbai, Mumbai statieat the demand for water is increasing
in Maharashtra because of urbanization, popularmwth, changing cropping pattern etc. The
rainfall is not equally distributed in the regiomedto physical feature of state. Due to high
industrialization, government tried to give firseference in water supply to industry but it was
unsuccessful. The drinking water has to be provitte@ll villages, municipal councils and
corporations in the state on 24/7 basis. It furtiddls to the stress on water demand. The work
of NREGA is good in water storage through check sl there are no laws for water use. In
order to reduce the water stress in the state gowamt should allow industry to do their own
arrangement for water. Similarly check dams, faonds and compulsory rain water harvesting
for each household in each village will reduce tater scarcity. Such steps are urgently
required for an economically well developed statdndia. First part of the paper explains
about the rainfall pattern in the state. The wetestored in various projects in Maharashtra. The

surface and ground water is used for irrigatiomldng and industry. The allocation of water for
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agriculture in explained in third section of pagderthe second last sector drinking water is issue

is discussed. The last section of paper explainstahe policies and conclusion.

Water is more important than any other resourceHeruninterrupted existence of mankind. Dr
Bimaldeep Singh and Dr R P Singh from Guru Nanak Deiversity, Amritsar in their paper on
"Legal Issues with Water Security"made a brief presentation on institutional andalleg
frameworks available for water security in Indiae lmphasized that all the water bodies
including the dirtiest water are to be preservdtkylsought that though water is mainly a state
subject, the Central Government should have seafitgprovisions to regulate the water resources
in a better manner at National level. Now, thesexg Acts are having provisions for the Central
govt. to have control over the surface water ognce, there is a need for amending the Act so
that the ground water can also be regulated byr&@le@bvt. They informed that Industries in our
country are also biggest water users and they usstlynground water. Hence, they may be
advised to use the surface water, even if it islired to invest to bring the water to their
Industry, to avoid excess burden on ground watauees.

Another paper entitledPrevention and Control of Water Pollution in India Issues and
Challenges” by Prof Mukesh Kumar jointly with Naresh Lata Smdrom the Department of
Law, Ch. Devi Lal University, Sirsa reveals thatteras useful for the survival of the mankind.
It is used for the industrial, agricultural and finnking purposes. For the purpose of drinking,
clean water is required. It is not only the humigihtrof a person to get clean water for drinking
but also the part of fundamental right under Aeti2ll of the Indian constitution. There are many
causes which pollute the clean water sources.dPaelt has enacted thiéater (Prevention and
Control of Pollution) Act in 1974 for controlling and removing the causeswvater pollution.
Indian judiciary is also well acquainted with thelplem of water pollution. It can be observed
from the decisions of the various courts. But thigblem can be removed only when general
public will be determined to control the water paibn. Thus, the present study examines the
significance of the clean water for the survivaltbé mankind and the causes of the water
pollution. It also examines legal provisions apglile in case of water pollution in India and it
reveals that there is need for strong implemenmtatifothe provisions of Thevater (Prevention

and Control of Pollution) Act, 1974. The study asserts that right to clean wattéra human right

of every person and it should be inserted as aratpaght in the chapter of fundamental rights

in the Constitution of India. The study lays stress awareness of the people regarding the
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consequences of water pollution and the culprity & penalized and people should be made

aware that how to control the water pollution.

The paper entitledWater Saving in Rice Cultivation in Climate Chang&cenarid by Dr.
Subhash Chand, Dr. S. Sheraz Mahdi, and Dr. Badimghn from Sher Kashmir University of
Agricultural Sciences, Srinagar reveals thatev is an important component of any production
system. Indian farming community is facing chatjes of water for agricultural purposes with
limited rains during monsoon and canal water iti@gasystem. Rice is the staple food of about
3 billion people and demand is expected to contiougrow as population increases. However,
the appalling paucity of water threatens the snatality of the irrigated rice ecosystem these
days. Such water shortage in many rice growingsaregrompting a search for production
systems that use less water to produce rice. Affhdbere are several water saving strategies
such as alternate wetting and drying, continuoilssaturation, ground cover system and system
of rice intensification are being pursued to sawaeawin irrigated rice ecosystem. Water losses
still hang on high since all those systems useopged periods of flooding. Aerobic rice
systems, wherein the crop is established via dseetling in unpuddled, non flooded fields and
managed intensively as an upland crop are amongntte promising approaches of water
saving particularly in water short areas with lessmipromise on yieldn this paper, an intensive
report has been given on prospects and problemserfbic rice system with some future
strategies to promote this technology over largeagrwithout considering yield penalty and
other shortcomings. The objectives of present stady to review - rice ecosystems from
traditional (anaerobic) to aerobics and need dt $ldm anaerobic to aerobic rice ecosystems;
the concepts and comparative performance of diffeweater saving rice production methods
including aerobic rice; and the ways, means aratesires to improve aerobic rice systems. The
paper suggests that yield penalty and yield stgtoh aerobic rice have to be considered before
promoting this water-saving technology. But at aene time rice can be highly productive in
aerobic soils under optimum management for improgedotypes adapted to aerobic soil.
Aerobic rice is a good strategy for coping with thereasing water shortage and ensuring rice

food security particularly in tropical/arid/semighregions.

Shri Anthony Imoudu of Nigeria presented a papef'Modeling Soil water characteristics of
Inland valley bottom soil of a derived Savanah ifnASNigeria’. He explained SOILWAT

software to study the soil water requirement argeiosoil characteristics of various soil types.
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He presented that the SOILWAT is very
precise in  prediction of  soil

characteristics of sandy loam soil where
as it is fairly accurate in case of sandy
soil. However, the results are not
encouraging in case of loamy soil.
Hence, He suggested that SOILWAT
software can be effectively used in soil

water management of sandy loam and

sand soil.

Paper entitled Judicious Use Of Irrigation Water in Paddy: Some proved Management
Practices” by Dr. Gurjit Singh Matharu, Meharban Singh and Bhupin8grgh Dhillon from
Punjab Agricultural University, Ludhiana reveals tdfais an essential ingredient in modern
agriculture and industry. Agriculture sector is faegest user of water which consumes more
than 80 per cent of the country’s exploitable wagsiources. Rice-wheat crop rotation practiced
on 2.5 m hectare area in Punjab has caused aburetanotval of underground water without
proper replenishment and for the last many yehesgtound water table has shown an alarming
decline. With rapidly depleting groundwater levaidaan erratic rainfall pattern, water is
becoming scarce resource at national level. Hemeednservation and management of water is
essential for the sustenance of agriculture as agefpopulation on the earth. Out of the various
techniques to arrest the ground water withdrawaihgitensiometer in paddy is very useful. The
results of demonstrations conducted at farmer'&ddian Amritsar show that there is no
significant change in yield of paddy when irrigateging tensiometer. But there was saving of
23.3 per cent water in demonstrations using tensierras against farmer’s practice in Amritsar.
Similarly irrigation to paddy fields at least tways after infiltration of pounded water is an
important improved practice. The regulation of Ringovernment regarding transplanting of
paddy after June 10 is an important step for sawirgation water. Laser leveling of fields saves

irrigation water and is also popular with farmers.

In another paper Dr. Ajay Kumar; Dr Meharban Sired Dr Gurjit Singh from Punjab

Agricultural University, Ludhiana in their paper téled “Efficient Management of Water
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Resources for Sustainable Production of Vegetableos” explained the effects of under

watering and over watering on crop production. paper highlighted the following issues:
1. Proper scheduling of irrigation has to be fokalfor the crop

2. The critical stages of the crop to be kept indniwhile planning irrigation scheduling

3. Suitable irrigation method has to be adoptecfiicient use of water

4. Mulching & Micro irrigation system is to be adeg to improve the WUE

Prof. Amerjeet Singh Sethi of Guru Nanak Dev Unsigr in his paper on Gravity Flow
Irrigation System (Kuhls) in Palampur Region of Hiachal Pradesh” highlighted the
importance ofkuhls in irrigation system of Hills region of Himachalrd@esh covering its
potential, management system and its current sthtaffairs. He expressed his concern on
dilapidated status dfuhls in the state which are the important source adatron in state. This
situation has arises as people participation héiscexl due to increased non-farm sector activity
in the area. He suggested that there is dire needviampkuhls systems by active people’s

participation and government intervention.

A paper on'Soil and Crop Management Strategies to Sustain @rBroductivity under Water
Deficit Conditions in Punjab” was presented by Dr. Meharban Singh jointly witbfR/ K
Arora of Department of Soil Science, Punjab Agtictdl University, Ludhiana. This paper
highlighted the increased use of water in Agriadtsector, particularly the ground water
resources, and need for the efficient water managenm the Agriculture. Efforts should be
made to popularize the crop diversification, usewaiter saving devices, proper irrigation
scheduling, etc. for the better management of watsources. The state of Punjab is a part of
Indus Basin, which is separated from Ganga basiid&ylood plains of Ghaggar river. Punjab is
situated in the North-west of India Punjab, theyyaame of the state, has emanated frétari
(five) and Aab (waters) i.e. the land of five rivers. Groundwatgilization in the state got
impetus in late 1960's with advent of high yieldingrieties of rice and wheat. Punjab has
witnessed a phenomenal increase in agriculturalymotion during this period, due to large scale
adoption of rice-wheat cropping coupled with asgdurggation facilities and high fertilizer use.
Moreover, the intensive irrigation that is contting to land degradation and emerging water

guality issues are now threatening the very bendfiat irrigation has delivered to the farmers.
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Depleting water resources due to over-exploitattdngroundwater in Punjab threatens the
maintenance of agricultural productivity. It calfsr devising and applying management
interventions so as to sustain and enhance crdgsymer unit of water input or consumed.
Groundwater use can be reduced by manipulating cetrapspiration (ET) and percolation
components of field water balance. Reduction inugdwater use with different management
practices results in water savings. This papergyme estimate of the present state of water
deficit in Punjab and an overview of soil and cropnagement strategies/interventions to reduce
groundwater use while maintaining / improving cpspductivity for major crops.

“Role of Irrigation In Agricultural Production In I ndia” by Dr. Sudhanshu Joshi from Doon
University, Dehradun jointly with Ms Puneet Kauorn SSSS College of Commerce, Amritsar
reveals that food security exists when all peogl@ll times, have physical, social and economic
access to sufficient, safe and nutritious food tetrtheir dietary needs and food preferences for
an active and healthy life and it requires enougbdfproduction (agricultural production),
sufficient income to purchase food and access tbstnucted clean drinking water as well.
Agricultural production vital for food security, @rides means of subsistence to sixty percent of
population in India. The paper emphasizes the rieedrigation in agriculture, this paper an
attempt has been made to examine the role of iiwigan agricultural production (positive

impact) and also to analyze the negative impactigation.

The paper oriShift in Cropping Pattern Vis-A-Vis Stress on Wat Resources in Punjab\was
presented by Dr. Arjinder Kaur jointly with Dr Pamder Kaur from Department of Economics
and Sociology, Punjab Agricultural University, Ludha. Paper highlighted that it is the need of
the hour to make serious efforts on efficient wab@nagement in Agriculture as 85 per cent of
available water resources are being used in Aducall When talked about the shift in cropping
pattern, they alarmed that the paddy area in Pumgabincreased over the years which is the
reason for over exploitation of ground water argisted that there is a need for shift in cropping
pattern. Off late, ground water usage has becomre maagriculture and other sectors, which is
evident from the increase in number of tube weltenf 1.92 lakhs in 60's to 12.76 in Punjab.
This situation is alarming and to be looked intathy policy makers. She said that Investment in

deepening of wells and purchase of pumps are atseased in line with increase in tube wells.

Fisheries is an important economic activity in depag countries like India. The paper
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“Institutional Approach to Improve Status of Inlandrishery in Rainfed Agriculture Area: A
Case Analysis of Fishing Cooperatives in Madhya Besli by Neel Kanth Mishra from Inland
Fisheries Node- Revitalizing Rainfed AgricultureRR) Network Lucknow reveals that Indian
fishery sector has observed a sharp growth in tefmmsoduction, productivity and support for
employment of millions of people from fishing comnities. The contribution of the fisheries
sector to the GDP of the country has also beerasing.India is now the third largest producer
of fish and the second largest producer of frestesash in the world and that fishery sector
contributes significantly to the national econormgdia is known for its inland fishery resources
and once with rich indigenous fishery resource$ witeat biodiversity. The poor inland fishers
and rural community depended for their livelihooddafood security on these indigenous
species. India has vast inland fishery resourceldarform of rivers and canals reservoirs, tanks
and ponds, floodplain. It states that the captisteefies in the rivers, lakes, channels, floodmlai
water bodies, tanks and ponds, were always thesairrural livelihood and food security base.
This paper is divided into three sections; the Besction captures community level technological
intervention in Tikamgarh district of Madhya Pradekat has been adopted by more than 100
fishery cooperatives, the second section of thpepattempt at identifying issue and challenges
in rainfed area and the third section presents metendations to extend technological and
policy intervention in order to increase the growdke. Thus, this paper attempt to promote the
concept of extension of locally suitable technigtiesugh Peer learning at the community level
based on understanding of the current policy aadtjme in fishery sector. There is a significant
and emergent local market for fish in India; inlaighery holds noteworthy prospective and
production base like fishing nursery in small sizedter bodies and in seasonal ponds; can
realistically be promoted as means of livelihoodgoor people. The paper concludes with four
key lessons from community based intervention ikaiigarh that fishery department and
technical institutes might consider to improve watof inland fishery sector in rainfed
agriculture zone, more specifically these are; &owiclusion, extension of locale specific
fishery techniques, Policy framework and supportiéwelop value chain. The paper suggests
that the policy paradigm needs to be seen diffgrefnbm “production” to “value chain”
perspective that will address issue of all the gedastakeholders in production process.
Simultaneously, it is quite important for policy keas to engage with primary stakeholders so

that pragmatic environment can be created as lsitfgrort system to producer groups.
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Water resources are crucial to the conduct of fiagnaind dairying activities including bovine
rearing. Water is a crucial constraint besides,féadbler, labour and credit constraints. One can
think of a water (environmentally available or n@aeated ones wells or bunds and tanks) which

acts as a prerequisite for these composite but lsongmtary activities.

Morning Session of third daywas chaired by Er. R.K. Khanna former Chief Engme
(Environment Management) of Central Water Commigsi@overnment of India, New Delhi
and afternoon session was chaired by Dr A K GaMate Chancellor, Rajasthan University of
Veterinary & Animal Sciences, Bikaner and Rappareter both the session was Shri Sanjay
Kumar Soni Manager, Uttar Pradesh Regional offitBABARD at Lucknow. The session was
opened by Dr. Manmohan Singh Gill, Trustee of theiety. He welcomed the distinguished
guest Dr. Jagir Singh Samra, Chief Executive Offidational Rainfed Area Authority of India
and Dr. AKK. Gahlot, Vice Chancellor of Rajasthamikérsity of Veterinary and Animal
Sciences, Bikaner and focused on contribution ntadihese dignitaries in the development of
water resources. All the papers presented wergigtarmative and emphasized on the impact
of climate changes in the water resource sectorcemthe need for efficient irrigation water

management.

The presentation was made by Dr. Rajni of Diret¢woraf Extension Services, Punjab
Agricultural University, Ludhiana ofClimate Change and Its effects on Agriculturejointly
with  Dr Meharban Singh was
adjudged as the Best Presentation.
In her presentation she emphasized
that Green House gases are
responsible for Global warming
which in turn is leading to increase
in temperature and G@ontents in
atmosphere and erratic rainfall
pattern. These climatic changes are
affecting the crop productivity and
lead to shortening of Rabi season

with increased incidence of pest
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and diseases. It was studied that the positivectefté increase in CO level is being

overshadowed by the negative impact of increasegdeature on productivity. It was suggested
that impact of climate change can be mitigated loipgting new breed of short duration and
temperature resistant crops; Resource Conservdwamnology like Rain water Harvesting,
Zero Tillage etc, Direct seeding; Crop diversifioatand avoiding mono cropping of Rice in

water scarce regions and Green Manuring.

The paperImpact of Climate Change on Snow Melt Runoff: A GasStudy from Lang tang
Basin, Nepal”’ by Sh Bhattarai, B.C from Central Department ofviEonmental Science,
Kathmandu, Nepal and Sh. Regmi. D from Society obl&gical Restoration Scout Building
Lainchaur Kathmandu, Nepal presents observatiodsvadel-based studies suggesting that the
substantial hydrological changes in mountain watmnls where hydrology is dominated by
cryospheric processes. The response of cryosphmocesses to a warming climate in
mountainous areas can be analyzed by examiningegonses in the seasonal and annual
hydrologic regimes of rivers where snow and icetgbuate significantly to the runoff. This
study which aims to access the impact of potentiatming on river discharge utilizes a
snowmelt runoff model in the Lang tang River BasinNepalese Himalaya. For this purpose
data were derived from remotely sensed snow cox@m fModerate Resolution Imaging
Spectroradiometer (MODIS). The paper states thétoagh snowmelt hydrology has been
examined at a large watershed scale in the HindshKdlimalaya region, changes in hydrologic
processes with climate change need to be examiméd@mpared across finer basin scales for
assessing water availability and vulnerability. THaper uses three climate change scenarios in
order to drive the model in order to understandithgact of changing conditionghe results
show the significant impact of increasing tempea®aton snowmelt runoff and importance of
improved monitoring and modeling to better underdtdhe impact of climate change on
hydrology. The outputs of this study are guidance for watepueces managers to make and
implement appropriate strategy for water resournasagement and hydropower development.
It is also useful tool for adoptive planning i.eoma and efficient use of winter flow and
mitigative and preventive measure for high flowipds. However the results presented here are

not the predictions, but rather the model simutegtion the snowmelt.

The paper;Global Climate Change and Its impact on Indian Wext Resources: Challenges

and Strategies’by Dr Swami Prakash Srivastava from DepartmenE@dnomics, Faculty of
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Social Sciences, Dayalbagh Educational Institui@ydlbagh, Agra says that water is essential
for sustaining all forms of life , food productigreconomic development , and for general well
being. It is impossible to substitute for most t& uses, difficult to de-pollute, expensive to
transport, and it is truly a unique gift to mankifrdm nature. Water is also one of the most
manageable of the natural resources as it is capabldiversion, transport, storage , and
recycling. All these properties impart to water gieat utility for human beings. The surface
water and ground water resources of the country alanajor role in agriculture, hydropower
generation, livestock production, industrial a¢tes, forestry, fisheries, navigation, recreational
activities, etc. India is endowed with a rich arastvdiversity of natural resources, water being
one of them. Its development and management plagtalarole in agriculture production. To
meet the gap between supply and demand, water rvatisa, water efficiency, rainwater
capture, water recycling and drip irrigation wotldve to be embraced at national, provincial
and local levels. The paper is divided into sixtsewtions including the introductory section.
These include - Review of literature; Demand andaifbility of water in India; Impact of
Climate Change on Water Resources of India; Facésgonsible for Climate Change; Impact of
Climate Change on water and Coastal Sectors; limpfaClimate Change on Food Security;
Crisis of Dirty and Dying Rivers; Water conservation India; Water Security vs, National
Security; National Water Mission; Water Supply a8dnitation in India; Demand Driven
Approaches in Rural Water Supply; External Co-openain Water Supply and Management;
Impact of China’s Dam on water resources of othmuntries; and lastly the conclusion ,
suggestions and recommendations. The author featsour planet will encounter in the next
few decades severe shortages of water if we areareful in conserving and preserving the
precious and increasingly scarce water resourcesupfcountry. The Indian government has
undertaken significant steps to try and mitigatsthproblems by outlining new regulations and
developing ‘green’ business codes. Renewable erardyenergy efficient incentives are being
actively promoted. Adaptation strategies, which ammmake agriculture more resilient to the
impact of climate change, have also been propoBat. despite these measures and public
acknowledgement that climate change is a real aagsmg problem for India.

Dr. Archana Sinha from Rural Development Researepaitment of Indian Social Institute,
New Delhi in her paper entitletiClimate Crisis, Water Security and Those Most Affed

reveals that climate change and its impacts aetafiy people, individuals and communities all
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over the world. Geographic location with high paidn density and deeply embedded poverty
renders South Asia as the most vulnerable regighagampacts of climate change. It highlights
that climate change is already taking place anddesply affected the economic growth and
development of South Asian region. The impacts mhdér temperatures, more variable
precipitation, more extreme weather events, andse in sea level are being felt and will
continue to intensify. Increased risk of floods atidughts is expected to have a severe impact
on economies which rely mainly on agriculture, naltuesources, forestry and fisheries sectors.
The impacts of current climate change, howeveraackwill continue to fall disproportionately
on those with the least capacity to deal with tbhesequences. People have been responding to
the consequences of climate change based on thledlod traditional knowledge. But the people
who are hit the hardest are not adequately involaegblicy discussions about mitigation and
adaptation. Lack of recognition and integrationpeple’s knowledge is already leading to
strategies that are not benefiting who need therst.nimcorporating this knowledge is essential
for achieving sustainable development. Her papghlights the fact that there is a need to focus
on the local communities, their needs and priajtie look into various factors affecting climate
change - the impacts and the challenges, with asfon disaster preparedness and agriculture.
Dr. Sinha’s paper also highlights the importancergphasize the need for integrating people’s
participation and practices in developing adaptastrategies. The purpose of this paper is to
understand and discuss climate change impactsdrgrassroots perspective and to explore how
local people’s participation in decision making dheir involvement in policy formulation could
be assured.

Water security is critical for the survival of comamties and nations. It represents a major
challenge, especially in parts of the world facingreasing water scarcity, such as arid and
semi-arid regions or densely populated areas. VWateurity also directly affects food security,
as most of the world’s water is used in agricultimefood production. The water/food/energy
security nexus was recently identified as one ode¢hmportant risk clusters that may threaten
economic growth and political and social stabilitythe future. The paper\Water Security and
Climate Change: Challenges and Strategidsy Dr. Jignesh M Kauangal from Shree Narayana
College of Commerce, Ahmedabad, and Dr. Harigopgla®val Sheth from C L Commerce
College, Ahmedabad, Gujaratates that achieving basic water security, botmdssing the

productive potential of water and limiting its destive impact, has always been a societal
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priority. To capture this duality, water securisydefined here as the availability of an acceptable
guantity and quality of water for health, livelils) ecosystems and production, coupled with an
acceptable level of water-related risks to peophejironments and economies. It says that water
management should aim at the sustainable use efvedle water resources and the planned
depletion of nonrenewable water resources withil-defined timeframes. Where possible, this

should be supplemented by the use of unconventiwagdr sources such as treated wastewater
and desalination. The climatic changes taking plagecent years also proves a threat towards
water security hence it is very much important twes water from further polluting and

improvise up the use of new and cheap technologghwim turn would help save the mother

nature. This paper discusses about the climategelsaand the technology in regards to India, the

policy changes and projections of future changes.

The paper,‘Strategies to Engage Community Participation for &k&r Security and Climate
Change, especially in Developing NationbYy Aditya VidyasagaExecutive DirectgrAcademy

of Competence Exploration ar@hief Executive Facilitator, Vidyasagar Associatesknow
says that the theme “Water Security and ClimatenGéaChallenges and Strategies”, is much
needed. International effort and is becoming ameiasingly alarming need of the hour. In the
wake of water scarcity with a rapidly depleting papita availability of water, the issue of water
conservation, protection, maintenance and the neameagt of the whole process is a matter of
global concern. It assumes greater significancéndtia and especially for the State of Uttar
Pradesh, which has the responsibility of over 20lam of its populace. Furthermore, in this
context the single solution lies in an apt manageméground water with sound strategies and
practical approaches derived by prioritizing a camity-driven agenda. The paper highlights
the need to work on the remedial action among thancunities to practice what they are
concerned of and that is managing the ground wataurce. It would call for a quick list of
tasks and before that an understanding about th&1G®found Water Management). Besides
this basic understanding, the scientific R&Ds wootmtinue helping us from time-to-time to
learn about the implications of the hydro-geolobtbaamics vis-a-vis our day-to-day behaviour
with the ground water. Thus, expectation through plaper is that the learned participants come
forward with an action-oriented agenda to serveadtbjectivity of the purpose of this workshop
and the submissions made here are included inrboped Resolution, which would emerge

from this Seminar to culminate the effort fruitfull
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Prof. A.K. Gahlot, Vice Chancellor, Rajasthan Umsrgy of Veterinary & Animal Sciences,
Bikaner deliberated in his paper tffects of Climate
Change on Animal Husbandry in Rajasthan-Some
Challenges”. He highlighted some of the efforts of
Rajasthan government like banning Shallow Tube in
dark areas, promoting Rainwater harvesting and mgaki
rooftop water harvesting mandatory in all governmen
offices in the state. He opined that there is need
develop breed of animals like camel etc which are
resilient to climate change. He added that in cddiwe
stock, the change in human life style has alsoctdte

the live stock population. He cited the case ofioftg

population of camels which was useful transportatio

animal due to preference for better transportatehmcles like bolero etc.

Presentation was made by Dr. V.K. Bhatt and Dr ATidari from Central Soil and Water
Conservation Research & training Institute, Rede&entre, Chandigarh diiPresent Water
Scenario and Future Strategies in North West Regioh India With Reference to Climate
Change”. He emphasized that ground water exploitation enstates like Punjab and Haryana is
to be controlled with efficient water managemendtsgpns. He also pointed out certain future
strategies for ground water resources managememthwhter alia includes: Watershed
management and water harvesting; Delay in paddytipls Increase in water use efficiency;
Recycling of used water and Desalination of waféith the present stage of over-exploitation of
ground as well as surface water survival of lifeuldobecome difficult in future. All the water

sources should be used economically and judicicasihat no water is wasted.

There are different ways in which wastewater iduse irrigation. Impure waste water used for
irrigation will have health impact according to thays it is used. Irrigation with wastewater will
have both beneficial and harmful effects to theeektit contains substantial amounts of
beneficial nutrients and toxic heavy metals. Rditgband nutrition richness are considered as
two important attributes of wastewater being bemaififor agriculture. It is believed that
nutrients present in wastewater result in highepagrields and thereby considerably reduce the

need to apply chemical fertilizers.
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With an extremely uneven natural distribution oftevaresources in space and time, intensive
human activities and rapid population growth, thisreurrently significant freshwater deficit
facing several countries around the world. Globaljgrtions show that in the coming decade
most of the world population will face severe wateises in terms of both availability and
supply. This will be a factor depressing the livisndards of population and retarding the
economic and social developments in most developmgntries of the global village. The
humankind is witnessing the growing serious corEestith respect to water security in the
coming millennium. Globally, we are faced with tam@ajor problems associated with the water
security namely: Salinity, Drought and Water Qualithe paper; Managing Water Security:
The Role of Science and Technologp¥y Dr Gursharan Singh Kainth of the host instit@@eiru
Arjan Dev Institute of Development Studies, Amaifssays that water is a fundamental human
need and key to socio-economic development andtywdllife. As the pressures of population
and economic activities converge on water requirgntbe water sector will increasingly face
the challenge of bridging the demand-supply gaps Widely accepted that water will become a
prime constraint in several parts of the worldhe toming century in relation to both food and
health security. Continuing imbalance between camramission and absorption is likely to lead
to adverse changes in temperature, precipitatichsaa level rise in many countries. Water is
becoming scarcer, and more difficult to access.slLester is available for maintaining
ecosystems. And conflicts over shared water regsuace growing. The paper highlights that
there is an urgent need to ensure that potentgas ¢s confronted on all fronts - from research to
policy to action. Recent advances in science addntdogy can play in mitigating the adverse
impact of drought and salinity on crop yields. biddion, the role of bioremediation and other

waste water bio-treatment technologies in wateifipation and recycling can be considered.

Water is a basic input for human life. Managing evagupplies on the other hand is becoming
increasingly complex due to increased length ofewatress periods, drought, decreasing water

guality, escalating cost of augmentation and trartagion of fresh water resources etc.

Dr. Kuldeep Singh jointly with Dr Meharban Singlorin Department of Soil Science, Punjab
Agricultural University, Ludhiana presented a catedy on Pollution of Surface Irrigation
Water- Budha Nalaaha, Ludhiana He pointed out that once a major tributary tdl§wRiver
has been converted in sewer nalaahadue to high pollution from paper industry wastdyan

sewage disposal, Fly ash, solid waste etc. Theigall level is such that even after 1-2 km of
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confluence in Sutlej River the Budha nalaaha watetistinct as black water stream. The high
pollution level has led to toxicity in the watertlviincreased Nickel and chromium contents.
Even hand pumps in the vicinity of 200 meter orhlmitles of Budha Nalaaha have become non
potable. He suggested that there is need to hdvsetwvage treatment plants to rejuvenate the
water in the Buddha nalaaha. However, extra safdguare required for treatment of bacterial

(contents like E. collie etc.) pollution.

Pollution of surface waters due to industrial gdfohd municipal wastes is a serious concern for
agriculture and human health. Safe disposal ofasnmtated waters and/or treatment of polluted
waters before using it for agriculture or civiclities are most desired to protect the valuablé soi
resources from being polluted and mitigate thect$f@f water scarcity. Promoting the use of
non-conventional water sources as waste waterbeamaluable way to cope with water scarcity
in irrigated agriculture. Soils are rather consadens ultimate and most logical sink for waste
waters, since the pace of urbanization and indaligtaition is leading to production of quantities
of these waters those are beyond the capacity tofalasystems to assimilate. Industrial and
agricultural activities in developing countries kaled to considerable increase in soil and
groundwater contamination during the past decatis. i$ due to production of large quantity of
industrial effluents containing toxic elements. Wdesewage waters mixed with the untreated
industrial effluents, for irrigation to agricultdrsoils is common practice with the farmers, as it
provides essential nutrients and organic mattehéosoil. However, contamination of soils and
the plants grown on these soils, with heavy matabs serious problem which has a bearing on
the quality of the produce grown on these soilsah be presumed that crops grown in these
polluted soils accumulate heavy metals to suchxéenéethat it causes health hazards to human
beings and animals. Health hazards from contanoinaif pathogens, domestic pesticides and
medical waste further multiply the complexity okthuse. In Punjab, many workers observed
that waste waters of many towns of Punjab contalaege amounts of toxic elements. The long
term use of such waters for irrigation will causastamination of agricultural land with heavy
metals. Treated sewage water of sewage treatmamisghave been found suitable for irrigation,
in general. So, this needs close attention ancktiseurgent need to determine the heavy metal

content of these waste waters and treat thoseroordats accordingly.

Dr. D.S. Bhupal from Agro-Economic Research Cerithaiversity of Delhi, Delhi in his paper

“Wastewater Utilization: Economic Potential and Clhahges” reveals that the increasing rate
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of urbanization leading to wasteful use and padlutof water resources is leaving no other
alternative except that we have to learn not wgstéiny amount thereof and make economical
use rather recycle and reuse it. Everywhere, frotarmational level to streethohalla level
water resources are being fought over for drinkeguirements, irrigation and industrial needs.
Ground water table in many parts of the countrsaEdly depleting to dark levels. To meet the
nutrition needs of the largely vegetarian socieke lindia judicious use and reuse of the
available resources, water specifically to growitériand vegetables has to be planned. The
vegetables prone to moisture, temperature, pacfagml transportation are mostly grown in
fringe areas of the cities and irrigated with wasteer which in many cases contain harmful
pollutants like toxic material, heavy metals, paghios, dangerous chemicals etc. to cause serious
health problems. It will be prudent therefore tther release it in a reusable form or clean
properly before reuse. The irrigation with urbanstesvater if treated for impurities can be
economically beneficial to grow horticultural crogsrich land use and cropping pattern. It will
also be helpful in providing gainful employment ageherating extra income, particularly for
women in poor households. In this paper an attdraptbeen made to find out changes in land
use and cropping patterns, employment and incombeoktakeholders due to reuse of urban

waste water in growing of horticultural crops.

Rainwater quality always exceeds the surface watdrcomparable to ground water because of
it does not come in contact with soil and rocks rghie can dissolve salts and mineral which is
harmful for potable and non-portable uses, andhlged for its purity and softness. Demand on
water resources has been increasing day by dayodine population growth and expansion in
urbanization, industrialization and irrigated agtiaral. Adopting the concept of sustainability
and conservation of water resources can help te woth the global water shortage. Rainwater
harvesting system is one of the concepts that eambplemented to meet the water shortage

problem. The papefWater Crisis and Rain Water Harvestirig by Mrs. Kirandeep Kaur

Hundaland Dr B.S. Hundal says that waée prime natural resource, a basic human neea and
precious national asset. Seventy-one percent ok#énth’'s surface is covered with water but
water for human consumption that is fresh wateavigilable in limited quantity and is of poor

quality. Of all the resources on earth only onecest is available as fresh water, ninety-seven
per cent is salt water in oceans and two percefitoiren as glaciers. Over the years rising

populations, industrialization and extensive adtice have pushed up the demand for water.
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During water recycle fresh water is renewable dnjyrainfall and can be stored as underground
water. Efforts have been made to collect water ljding dams, reservoirs and digging wells.
Some countries have also tried to recycle and uesal water. The need of the hour is to
preserve water, a priceless resource by suitabémsnguch as Rain Water Harvesting to recharge
the ground water levels. Rain Water Harvesting aflecting and storing of water through
scientific techniques from areas where rain faispurpose is to store rainwater for ready use in
containers above or below ground and to rechargegtbund water. Water can be harvested
from rooftops, paved and unpaved areas, water bodied storm water drains. Various
components of rain water harvesting system arénosots, coarse mesh, gutters, conduits, first-
flushing, and storage and recharge structures. Raiter Harvesting involves two techniques —
Traditional technique which involves storage offace rain water by using underground tanks,
ponds, check dams and weirs, for future use argt aghbased on a new concept involving use of
pit recharge, trenches, dug wells, hand pumps,argehwells, recharge shafts and spreading
technique. This paper suggests that rainwater bmgeis an ideal solution to water problem in
areas having inadequate water resources. It mesgaffects of drought, reduces runoff and

flooding of roads and improves quality of water @his also highly beneficial for agriculture.

It is a very general practice in all spheres of liferthat we spend only as much as we have or
can afford to spend. So is the case with groun@mwainy remedial action towards establishing
such a connect with ground water would depend upgmunderstanding about the status of
ground water in the area we live-in or rather use ground water from. So, it is the basic

knowledge base for all the communication functicesto acquire.

The papef Innovation in Stormwater Management in India: The ¥y Forward by Abhishek
Pande from Orange School of Business, Nagpur, Mah#ia deals with rapid urban expansion,
increased traffic, ageing infrastructure, grealenatic variability, and the need for enhanced
sustainability of urban water resources that pogmifgcant challenges to conventional
stormwater management. Innovative approaches aededein order to mitigate the risk of
flooding, pollution and aquatic ecosystem degradatand enhance beneficial uses of urban
waters. No single innovative measure is adequaterull circumstances, a multibarrier
approach is deemed to be most effective. Examgl@movations at the property level include
harvesting roof runoff and reusing water, managaigwater by infiltration in swales and into

soils in bioretention areas, minimizing imperviagigfaces, and using pervious pavement. This
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paper focuses on innovative approaches that ranga frainwater retention, reuse and
infiltration at the property level, to detentiondamfiltration of runoff at the neighbourhood
scale. All such efforts should take into accousmt lihkages to the urban watershed by managing
large riparian buffer zones, refraining from chdimadion of streams and rivers, and designating
areas in floodplains for temporary storage of stawmater during storm events. Roof-water
harvesting, minimization of impervious surface arediversion of runoff into detention and
wetland systems, use of pervious pavements, ardtiolig road and parking lot runoff into filter
systems are all approaches that are well documantedifferent parts of the country. The
recommended approach in this paper emphasizessth@fua wide range of combinations of
innovative measures, rather than focusing on simgh®vations, in order to hedge against
uncertainties and to integrate individual efforetvizeen the site, neighbourhood and wastershed

levels.

Women have been treated as Goddesses in our sesmnd religion : Laxmi- the Goddess of
wealth, Saraswati — the Goddess of Knowledge aldli - the Goddess who destroys all evil
and evil doers. Water has also been worshippedaas-G/arun or Jal Devta. Woman is the
mother of all mankind, while water is treated as llarbinger of prosperity. Also, there has been
an intricate relationship between women and watee, a living being and other, a life giver.
The paper entittedWomen in Water Sector- Need for a Revolutioy Er. R.K. Khanna
Former Chief Engineer, Central Water CommissionyNelhi says that woman, the carrier and
giver of life to the human species and water, gsential ingredient and symbol of life, are two
universals, without which life cannot exist. Bateed to be healthy for mankind and the planet
in general, to prosper and survive. No wondedic hymns have praised most of the rivers as
goddesses. The names of Ganga, Yamun&amaswati have become living emotions in our
lives, symbolizing the oneness of ‘Woman and Watdfdbman plays a very significant role in
water sector. However, there is a need to makeritle more effective. His paper touches upon
the role of women at global level while describihon detail at the national level. It presents th

need for reforms in thisegard and the steps needed to be taken there for.

In his Valedictory addressDr. Jagir Singh Samra Chief Executive Officer tibiaal Rainfed
Area Authority, Planning Commission, Governmentirafia, New Delhi said that the topic of
this seminar is highly debated in the world. Theemsity and frequency of occurrences of

extreme weather events has increased during pa®d i&ars. While presenting the facts and

Gurau Arjan Dev [nstitute of Development Studies Page 33




3rd IDSAsr International Seminar

figures, Dr. Samra told that Himalayan glacier d¢ibate largest part of fresh water. During
2004-2007, 32,392 glaciers having 71,182
sq. km area of Indus, Ganga and
Brahmaputra basin dr ain into India. 19
per cent deglaciations during 1962-2001 in
Baspa basin. Glaciers of Indus basin are
relatively stable as compared to Ganga and
Brahmaputra. He stated that rainfall re-
distribution is being triggered by climatic
changes. At the same time water is a great

adaptor or mitigator of the climatic

changes.

India is sharing its water resources with Chingi$tan and Bangladesh. Dispute settlements
with China and Bangladesh are non-existent. Exasrgfidlekong, Nile and other basins may be
pursued. There are interstate disputes within ladid their settlement is being incentivized in

giving 90 per cent central grant in such case®agpared to 25 per cent otherwise.

He informed to the house that “National action ptenClimate change” for I2Five year Plan
2012-16 has been drafted and comprises of eighdioniof which National water mission and
Nation mission for sustainable Agriculture relatesthe theme of the seminar. The issue of
climate change has been very much focused in peliand investment portfolio. He explained
the climate changes by understanding its vulnatgbipossible adaptation mechanism and
possible mitigation strategies. He focused on ghowater exploitation in Punjab and informed
about the “Ghaggar National Recharging projecthvastimated project cost of Rs. 1150 crore
involving Punjab Haryana and Himachal Pradesh. xfgessed his concern as Punjab was not
agreeing despite of being one of the major bersfes of the project. Under the project about
10 to 15 thousand recharge shaft costing Rs. 1 &gidroximately are to be constructed with
twin purpose of recharging during monsoons andtdifafing summer seasons. Further, he
emphasized on need of recycling of waste wateiciefit water utilization and precision
farming. He also propagated the idea of re- difieetion of crops i.e. changing existing wheat
rice system which is responsible for water scargityhe region and equitable use of water in

head and tail region of canal command area. Thgestigd safety net to combat water security
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included government intervention by way of calamigfief funds, Food security bill, PDS,
MNREGA, Minimum support price, Payments and Promert and Storage facility.

He further shared that an innovative approach papéne 13' Five year Plan (2012-2016) of
India has been approved by National Developmentn€buwf India. The issue of climate
change has been very much focused in policies mresiment portfolio. While deliberating on
the challenges and strategies, he stated thahtioigis an important prescription to cold, heat

and other injuries of extreme weather events.

» Demographic growth, urbanization and industrialaatare increasing demand of fixed water

supplies.

» There are inter-state disputes within India andr thettlement is being incentivized in giving 90

per cent central grant in such cases as compaiZsper cent otherwise.

» About 83 per cent of water is allocated to agrim@tand is major concern of its security. About
60 per cent of India’s irrigation is ground watexrsbd. It is as high as 75 per cent in Punjab.
Overall western India has over exploited its grouvater resources whereas in Eastern India

they are under-utilized. Roof water harvesting ssrall option of limited scope

» There is hardly any surplus water in Beas Rivetlupaiver water is polluted and unfit for
recharging Groundwater. Drainage system of Puigdieing gauged and enough flow is not
available. Leveled and bunded rice fields contaimsihof the rainfall and puddling reduces

recharging. Ghaggar flood water is of good qualitg available for recharging.

Dr Samra recommended various Safety nets agairtst wesecurity and climate change. These
recommendations include Traditional methods oflieegie like mixed cropping, mixed farming,
agro-forestry, livestock etc. Calamity relief fundéahatma Gandhi National Rural Employment
Guarantee Act, MSP, procurements, payments, sabatdic storage etc; Public distribution
system; Food Security Bill; Restructuring of loaayments, loan wavers; Insurance and its
many derivatives; Economic losses due to depletibmgroundwater, bio-diversity, livestock
fertility, injury to perennials/orchards during exine weather events are difficult to quantify for
compensation. Dr. Samra also deliberated on thdidatpns of declined ground water table;
treatment of domestic, industrial effluents and rpmaeality water; re-diversification; safety nets

against water insecurity and climate change; ahdeit water utilization.
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To encourage young researchers for contributiongedentation, two consolation prizes were
awarded to Mr Bhogtoram Marwoh from Shillong andt#ony Imoudu Oyeogbe from Niger. At
the end the vote of thanks was proposed by Dr. Méram Singh Gill, Trustee, Guru Arjan Dev

Institute of Development Studies Society.

Seminar signals that managing water scarcity eahahallenge and the need for a radically new
approach. If things are left to business as ushealsituation will worsen steadily. Since water is
largely state subject, success largely dependsatiyt on state governments. They need to act
on both the supply and the demand side. Thedtegi in evolving a rational water policy is to

make a scientific assessment of the available watsurces in each basin in the country and
then define basin specific strategies for water agement. Based on the aquifer mapping
exercise, we need to develop sustainable groundwaeagement plans for each aquifer. This
requires action on the ground involving partnershygb stakeholders at the village level with

hydro geologist and social mobilizes who would guabllective sharing and sequential use of
groundwater based on a careful understanding ostttrage and transmission characteristics of

different aquifers.

Water Management is critical for agriculture. Stépsgreatly improve governance in water
management through water User Associations sudPaaisPanchayats and similarPRI based
institutions; focus onCommand Area Development and the rehabilitation and physical
modernization of existing major irrigation systerixtensive rainwater harvesting assisted by
space based maps with active ground truthing andergence with other development schemes;
Comprehensive aquifer mapping and extensive groatelwecharge; Move towards sprinkler
and drip irrigation and away from flood irrigatiofEnable assured irrigation to much more land
far beyond the present 42 per cent of arable |&tcengthen drinking water resource, and
integrate these activities with existing surfaceergoir based canal irrigation. Rational water
pricing is important and must be pursued but pgditself may not solve the problem since
prices would have to set at unacceptability higielelose to optimal water use. Besides, the real
issues are policy rules for fast replicability okising knowledge and success stories.

Community institutions have to be at the hearbef process.
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