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Water is the most crit ical resource for 
development. The effects of this resource can be 
felt not only in agriculture, but in areas such as 
industrial and economic development and, most 
critically, on the environment. India’s burgeoning 
population is facing a water crisis, fueled by 
unregulated and unplanned exploitation and a 
“use and discard” policy.

Water as a resource in agriculture is also reaching 
a tipping point with the constant challenge to feed 
and hydrate the ever-increasing population. One 
estimate is that agricultural production needs to 
be scaled up to double by 2050. With as much as 
80% of freshwater being consumed for 
agriculture, we must ensure that water resources 
are  effic ient ly  used to  ach ieve soc ia l , 
environmental, and economic benefits.

To improve the quality of our economic 
development,  the pattern of  economic 
development should be transformed to regulate 
economic growth and expand the scale, reducing 
water consumption, improving pollutant emission 
control technology, and making full use of water 
resources to provide evidence for a reasonable 
water resource management policy.

Schemes such as Per Drop More Crop focuses on 
scientific methods to increase the yields by 
focusing on micro-irrigation, water storages & 
harvesting structures, groundwater development 
& recharge, water conveyance & water lifting 
structures.

Precision farming is an approach to farm 
management that uses information technology 
(IT) to ensure that crops and soil receive exactly 
what they need for optimum health and 
productivity. It not only helps to utilize full 
resources, but also reduce investment, decrease 
pollution of the environment and get the most of 
social and economic efficiency. Thus, water saved 
in agriculture can be used in other more 
economically remunerative activities like industrial 
production, precision farming makes farm 
products be produced in standards and batches.

Although the contribution of agriculture to 
economy is only 14%, but it provides employment 
to more than half of the population in India. With 
the increasing pressure of population, ensuring 
sustainability of agriculture has become more and 
more challenging. Water management is key to 
ensure sustainability of agriculture, which in turn 
will boost the economic development.

Further methods such as Deficit Irrigation in 
conjunction with simulated soil water balance and 
crop water productivity modelling can be a value 
decision support tool. Deficit Irrigation can be 
useful in reducing the water requirement without 
much decrease in yield of crop. This will help in 
increasing water availability for rainfed areas as 
well. As we know that the mean productivity of 
rainfed area is about 1.1 tonne per ha compared to 
2.8 tonne per hectare of irrigated area. Therefore, 
bringing more area under irrigation by means of 
improving efficiency of irrigation will help in 
economic development.
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Ground water plays a major role in ensuring safe 
drinking water and also contributes considerably 
in irrigation. Various development activities over 
the years have adversely affected the ground 
water regime in many parts of the country.  There 
is a need for scientific planning in development of 
ground water under different hydro geological 
situations and to evolve effective management 
practices with involvement of community for 
better ground water governance.  In view of the 
emergent challenges in the ground water sector in 
the country, there is an urgent need for 
comprehensive and realistic information 
pertaining to various aspects of ground water 
resources. India is one of the largest users of 
ground water resources in the world. Ground 
water irrigation has been expanding at a very 
rapid pace in India. Majority of farmers depend on 
ground water exclusively or supplementary source 
for irrigation as it plays vital role in reducing risk 
and sustaining income when other sources of 
irrigation are absent. Growing population, 
inefficient use of ground water in irrigation and 
over-exploitation of ground water resources 
particularly in urban areas, to meet growing 
demands of drinking water have led to ground 
water overuse and its contamination. Presently, 
ground water management in the country 
depends merely on water demands in a particular 
area, not paying attention to its long term 
availability, quality and natural recharge to the 
aquifer system.

In India, the primary challenge in ground water 
management is the presence of extreme over 
exploitation of the resource in some parts of the 
country coexisting with relatively low levels of 
extraction in others. Frequent dry spells of 
droughts in the country have also contributed to 
overexploitation of ground water resource for 
meeting water demands of varied sectors and 
slow down the natural recharge process. The 
extraction of ground water from deeper aquifers 
has also started which cannot be recharged 
directly by rainfall. Hence, deeper aquifers are 
also at risk of depletion. Ground water quality is 
affected by anthropogenic source along with 
gynogenic contamination of arsenic, iron, uranium 
etc. at many places in the country.

Ground water needs to be managed efficiently and 
the sustainability of the same is required to be 
ensured. Similarly, protection of ground water 
sources from anthropogenic contamination need 
to be taken care especially in urban and industrial 
areas.

The Seminar is aimed to provide a forum for 
researchers, professionals, managers and policy 
makers for sharing their concerns and experiences 
with a view to identify measures to address the 
challenges in ground water management.

IMPACT OF CLIMATE CHANGE AND 
ADAPTATION STRATEGIES

Water resources in many parts of the world are 
already under pressure due to population growth, 
economic development, industrialization, 
urbanization and over exploitation. Stress has 
been further exacerbated by adverse impacts of 
climate change. Changes in climate will alter the 
temporal and spatial pattern of rainfall with 
consequences for runoff, surface and ground 
water storage and water quality etc. Also the 
climate changes will lead to significant alterations 
in surface and ground water availability due to 
changes in hydro-meteorological inputs. Water 
demand for various water uses will change due to 
rising temperatures and changed meteorological 
features. The climate change has also resulted in 
an increase in frequency and intensity of extreme 
precipitation, droughts and tropical cyclones.

Reports of IPCC and discussions on international 
forums have been urging the nations to initiate 
actions tackle challenges arising due to climate 
change. Therefore, a detai led scientific 
understanding of the causes behind climate 
change, trends in data and possible impacts is 
essentially required. Because the possibilities of 
mitigation in water sector are limited, therefore 
development of solutions to adapt to changed 
water availability scenarios, timings, demands and 
water quality will be important. With the changing 
water  demands and water  ava i lab i l i ty 

distributions, the design and operation protocols 
of water resources projects (say, rule curves for 
deficit water management and flood operation 
policies for excess water management) need to be 
revised at regular time intervals. As the extreme 
events are going to be more frequent and intense, 
it will be necessary to develop and strengthen 
infrastructure (structural as well as non-structural 
for both, surface water and groundwater 
resources) to deal with increasing variability.

The adaptation measures such as rainwater 
harvesting, flood water conservation/storages, 
afforestation in soil erosion-prone areas, water 
recycling and reuse, desalination, efficient crop 
water management, and pond/ wetland 
restoration need to be promoted. IWRM 
(Integrated Water Resources Management) is 
increasingly seen as the holistic way to manage 
water resources in a changing environment. 
Adopting IWRM will go a long way toward 
improving water managers' ability to adapt to 
climate change. It would be necessary to initiate 
actions in time so that the adverse impacts are 
mitigated and the damage to the infrastructure 
and population is minimized. Although many plans 
have been prepared and launched, more 
concerted actions are needed in India in view of 
the enormous challenges ahead.
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Water is the basic fundamental and essential 
natural resource of the earth and play a vital role in 
life of every living being. Surface water and 
groundwater are the two type of sources of 
consumption and collectively cater to a variety of 
needs such as drinking water, irrigation, ecological 
needs, industrial uses and waste, disposal, 
amongst others. However, in recent decades, 
contamination of surface water due to increased 
activities of industrialization, urbanization, 
agriculture pesticides and chemical uses, new 
pharmaceutical and cosmetics products has posed 
serious challenges to the quality of surface water. 

Thus, it is vital that urgent attention be placed 
upon assessing and monitoring the quality and 
quantity of surface waters, mainly rivers for 
effective water management. Measures should be 
undertaken to conduct research and studies on 
cause and effect of new emerging contaminants in 
the field of water quality of rivers and water bodies 
including plastic and micro plastics, heavy metal 
and tox ic i ty  aspects amongst re levant 
stakeholders and partners. This may be 
complemented with efforts to shift from the 
historical data collection approach to a more 
systematic approach with a clearly defined 
purpose and usage of technologies such as 

Machine Learning, Artificial Intelligence and 
Mathematical Modeling. Water Quality Index, 
along with remote sensing and GIS for continuous 
monitoring of river water quality, real time 
monitoring of water quality, modernization of 
water quality equipment etc. may also be explored 
as possible solutions to the challenge at hand. 

The Government of India’s Namami Gange 
Mission is an integrated mission which operates in 
conjunction with various Departments and 
Ministries for protection, conservation, and 
rejuvenation of River Ganga. Guided by a holistic 
approach, the focus has been on the riverine 
ecosystem, including components such as 
pollution abatement, solid and liquid waste 
management, biodiversity, afforestation, wetland 
conservation, agribusiness, groundwater 
management, etc. The program is also being 
extended to other rivers in the country to improve 
their quality of  water and river ecology. 

A session on Quality Challenges in Water 
Sector will deliberate on above mentioned issues 
as well as discuss the opportunities and roadmap 
ahead with representatives of key government 
organizations relevant to the subject, sector 
experts and practitioners.

DOVETAILING THE MICRO AND MACRO 
INTERVENTION FOR WATER MANAGEMENT
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In India, irrigation has traditionally been the 
largest user of water, its present use being more 
than 80% of the total water use.  So far, we have 
concentrated on harnessing more and more of our 
water resource through development and creation 
of infrastructure projects like dams, barrages, 
canals etc.  But today, to meet the rising multi-
sectoral demand, it is imperative to utilize the 
available water resources optimally so as to 
minimize the stress conditions and to ensure food 
security for the growing population of the country.   
There has to be a greater synergy between our 
agricultural policies and our water policies with a 
view to securing food supply, especially to the 
poor and vulnerable sections of the population, 
through more efficient and sustainable use of 
scarce water resources.

Therefore, it is necessary to adopt measures for 
improving the water use efficiencies and 
economies of water use in existing water systems 
besides exploring the new avenues for increasing 
the water availability.  The National Water Policy, 
2012 also lays stress on conservation of water.  
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. It has been stipulated that 
efficiency of utilization in all the diverse uses of 
water should be optimized and an awareness of 
water as a scarce resource should be fostered.  
Optimal utilization of developed water resources, 
and demand side management through mass 
awareness should be two important components 
of strategy for management of water resources 
systems.

The need for institutional reforms is being given 
due importance in Governments plans and policy 
statement.  The creation of unified water resource 
organisations in some States, enactment of laws 
enabling user participation in management of 
irrigation systems and integrated watershed 
development programme reflect this approach.  
Better laws and better institutions of governance 
are necessary but not sufficient conditions for 
turning the water sector around.  It is essential to 
complement them with strong economic 
incentives to induce all concerned to observe rules 
and regulations and individual users to behave in a 
manner conducive to achieving overall objectives.
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EMERGING TECHNOLOGICAL SOLUTIONS
FOR EFFICIENT WATER MANAGEMENT

Water is a stressed, scarce and essential resource. 
Water resources in the country are stressed both 
in terms of quantity and quality. Increasing 
demand because of growing population, rising 
urbanization, economic development and 
industrialization is putting stress on the limited 
natural resources around the world. There is a 
need for efficient water management to ensure its 
availability and access to all.

With growing demand, the gap between demand 
and supply is increasing and per capita water 
availability is reducing. Thus, to manage or 
minimize the problem, there is a need to have 
supply side and demand side measures. Existing 
policies and programs also need to focus on the 
implementable solutions through participatory 
approach and users have to become managers 
also. There is a need to manage the water 
resource and what gets measured gets managed, 
thus an understanding of water availability, 
demand and gap at all levels should be 
undertaken before planning any intervention. We 
need a paradigm shift in approach of managing 
the water resources from more supply to 
improving water use efficiency, reducing leakages, 

recharging/restoring local water bodies as well as 
applying for higher tariffs and ownership by 
various stakeholders.

Agriculture is the most water intensive sector and 
low water use efficiency is a matter of concern. 
Smart Irrigation, application of water based on 
real time moisture in the soil, micro-irrigation 
techniques such as drip and sprinkler irrigation 
have wide scope in enhancing water use efficiency 
in the agriculture sector. Similarly, in other sectors 
a s  I n d u s t r i e s ,  U r b a n  Wa t e r  S u p p l y, 
interventions/technologies as Waste Water 
Recycling and Use, rainwater harvesting, ground 
w a t e r  r e c h a r g e ,  Wa t e r  G o v e r n a n c e , 
Benchmarking, Water Audit, Water Conservation, 
Mulching, reducing water foot prints, checking 
water leakages & theft, unaccounted water 
connections, water pricing, water quality, waste 
water treatment, crop diversification, grow less 
water intensive crops, promoting water positive 
industries people participation etc.

In the seminar, all these issues are likely to be 
discussed through presentation of technical 
papers and live discussions.
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Water is one of the greatest assets under the 
possession of mankind, however excess of it can 
cause calamity and lack of it can cause disaster. It 
is a source of life but when challenged, it also has 
ability to destroy the whole life structures. Excess 
of water than required can cause flood and on the 
other hand water deficit can cause drought. 
Throughout the history of mankind, some of our 
most prosperous civilizations flourished on the 
flood plains. The fertile great northern plain of 
India which produces nearly 60 percent of our 
food grains is result of sediments brought by the 
floods of Indus-Ganga-Brahmaputra and their 
tributaries. Yet at the same time, floods have 
caused tremendous losses and resulted in untold 
suffering for millions of people.

In the last four decades, the number of disasters 
has nearly doubled and out of that approximately 
one-third are hydro-meteorological hazards which 
include floods and droughts. Additionally, more 
frequent catastrophic extreme weather events are 
expected in future due to climate change.

Flood is the most prevalent and costliest natural 
disaster in the world which devastates both life 
and economy on large extent. India faces floods 
almost every year, in varying degrees of 
magnitude. Floods are not something which we 

can prevent, it is the destruction of livelihood 
which has to be minimized through various 
measures by leaving the room of the river.

Drought is a condition where water availability 
falls below the statistical requirements for a 
region. In India due to high temporal and spatial 
variations in rainfall and climatic conditions, 
droughts are experienced almost every year in 
varying intensities. Drought has varying degrees 
of economic, environmental and social impact. 
Drought is a complex phenomenon, therefore 
mitigation and management of drought requires 
judicious planning and implementation of the 
prepared plan with proper co-ordination among 
various stakeholders.

With each disaster, there are numerous lessons to 
be learnt. We need, to observe, document and 
enhance knowledge through these lessons duly 
supported with modern technology for better 
understanding and handling of these disasters in 
the future.

The seminar on "Managing Water related disaster 
- Flood and Drought" aims at having discussion on 
the topic at better understanding of these 
disasters and mitigation measures thereof.
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Many critical issues ail India’s present-day water 
resources sector. A common factor that impedes 
resolution of such issues relates to the total 
absence of a collaborative streak in seeking viable 
solutions. Absence of even a basic level of 
collaboration in the larger framework of water 
governance fuels our perennial disputes on the 
interstate river-water sharing. The same 
weakness at an institutional level hampers our 
ability in overcoming environmental issues and 
R&R related chal lenges for t ime-bound 
completion of dam projects. This institutional 
weakness also dents endeavors towards 
enhancing participatory irrigation management 
for improved water-use-efficiency; tandem 
operation of cascading reservoirs for flood 
management; building stakeholders relationship 
for abatement of river pollution, groundwater 
management, river rejuvenation, etc.; and 
partnering with academics and industries for the 
much needed technological infusion in day-to-day 
water management.
   
Our inherent weakness in modelling collaboration 
in areas of water resources development can be 
traced to its post-independence evolutionary 
phase. Sharing bulk responsibility for the 

expansion of irrigation coverage, majority of 
States started executing river valley projects. 
Initially projects were few and far between, and 
the institutional structure became project-specific 
catering to the entire gamut of project 
responsibilities covering engineering (from dam to 
the minute networks of canals) as well as non-
engineering activities. With large geographical 
spreads and long gestation periods, each 
institution tried to become an island entire of itself. 
Later, meeting demands for new projects and the 
needs for O&M of completed projects, these 
institutions grew into monolithic Departments 
with fundamental flaws of lacking an aptitude for 
collaboration. 

Today change is called for not merely in India’s 
water resources institutional mechanism, but in its 
complete water governance regime (including 
data gathering, water resources planning, project 
monitoring & evaluation etc.) that was created 
without a foundation for collaboration. This 
change is needed to: (a) propel the path of 
collaboration (rather than conflict) in the 
development of interstate rivers; (b) establish 
integrated water resources management; and (c) 
mitigate the emerging issues of climate change.

WATER FOR ENVIRONMENT AND LIVELIHOOD
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The environment is the totality of all the external 
conditions affecting the life, development and 
survival of an organism. Water, therefore, is an 
inseparable part of the environment as it is the 
very basis of existence of living being on the earth. 
Different constituents of the environment support 
and depend on each other, in a balanced way, for 
maintaining life on the planet. Human being uses, 
manages and exploits various components of the 
environment including water for livelihood and for 
socio-economic development. An overuse or 
misuse of water by human being and further 
degrading its quality is not only adversely affecting 
other parts of the environment but also impacting 
the i r  l i ve l ihood and var ious  economic 
developmental activities. The situation becomes 
further grave for country like India which is home 
to nearly 18% of the worlds’ human and cattle 
population and has just about 4% share of fresh 
water resources. The temporal and spatial 

variations of precipitation result in highly uneven 
distribution of the water resources in the country 
which is being further accentuated by impacts of 
the climate change on this resource. A fine 
balance of use of water for other components of 
the environment on one hand and for livelihood 
and for other human actions on the other hand is 
required to be assessed and analyzed and 
accordingly interventions are required to be 
planned and implemented on various levels 
including policy, technical, institutional, capacity 
building, mass awareness etc. keeping in view not 
only the present generation but for the future 
generations to come.

In the seminar, the various aspects related to the 
linkages of water with environment and 
l ivel ihoods would be discussed through 
presentations of the technical papers and fruitful 
discussions.
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Water security is an urgent global issue that 
demands addressal now. The recent news of 
America’s largest water reservoir, Lake Mead, 
shrinking to a record low after over two decades of 
drought, made it to world headlines.

In India, Marathwada, comprising eight districts of 
Maharashtra, regularly makes headlines for 
recurring drought. Most river basins are closing or 
have closed and are experiencing moderate to 
severe water shortages, brought on by the 
simultaneous effects of agricultural growth, 
industrialisation and urbanisation. As a result, the 
per capita water availability has seen a declining 
trend in India.

One of the ways to contribute to water security 
while catering to high demand with finite 
resources, is to enhance water use efficiency and 
demand management. Thus, wastewater/low 
quality water is emerging as a potential source for 
demand management after essential treatment.

All the efforts made in the direction of 
interventions on wastewater resources, 
treatment, recycle, recovery and reuse (RRR) 
have yet to make a large-scale impact in India. We 
need to overcome impediments related to 
technological adequacy and upscaling, policy and 
law convergence, lack of robust financial and 
incentive mechanisms and capacities. Above all, 
we need to create awareness among stakeholders 
to achieve a level of consistency, completion and 
success.

Nearly 62,000 million litres of sewage is generated 
per day in urban areas of the country, as against 
the available installed treatment capacity of only 
23,277 MLD (MoEF&CC, 2018), (i.e. about 37% of 
the sewage generated). This illustrates a huge 
gap in sewage treatment capacity and demand. If 
such wastewater is not collected, treated and 
disposed of properly, it will directly contribute to 
the pollution of locally available freshwater 
supplies. The cumulative results of untreated 
wastewater can have broad degenerative effects 
on both public health and the ecosystem.

Waste Water

Waste resource
recovery facility

Water Sludge Phosphorous

Water Energy Biosolids Fertilizer

Wastewater management is also an important part of 
the Sustainable Development Goals (SDG). SDG 6 
has specific targets to halve the proportion of 
untreated wastewater and substantially increase 
recycling and safe reuse globally (target 6.3). It also 
aims to support countries in wastewater treatment, 
recycling and reuse technologies (target 6.A).

Inaction is no longer an option. As the famous saying 
goes, the best time to plant a tree was 20 years ago, 
the second-best time is now. It is the same with water 
security. If we develop robust treatment and reuse 
technologies, and deploy them along with policy 
interventions, we can address some of the existing 
challenges and significantly expand our water supply. 
Better water will mean better public health and 
economic development.

It is suggested that a session on “Reuse and Recycle 
of Waste Water for Water Resilience Water Market” 
will help in sharing the innovative technologies 
available in India and update participants about their 
effective application for treating wastewater.

The key questions that the panel shall endeavour to 
answer are:

● What are the existing technologies for wastewater 
treatment and management?

● What is the scope of wastewater recycling & reuse 
in India, and what are the key strategies that can 
promote its adoption in various sectors across 
India?

● What are the innovations and best practices that 
hold promise in wastewater management? How 
can the cost challenge be overcome in this 
regard?

● What are the necessary policy interventions in 
promoting wastewater recycle/reuse in context of 
the SDG (Goal 6)?
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Water is the renewable, but finite natural 
resource. Although overall availability of water 
resources in India is adequate, the country faces 
huge challenges in the water sector as the 
distribution of water varies widely in time and 
space. It is now a well-established fact the 
consumption of water for various purposes is 
increasing substantially due to increasing 
population, growing urbanization and rapid 
industrialization. The challenge for fulfilling the 
need of water is progressively growing which is 
further deepening due to climate change threats.

Keeping in view the availability of water in the 
country, the future need for water cannot be 
fulfilled only through supply side management of 
the resources. The interventions for demand side 

management are equally needed to address the 
situation.The supply side management 

inc lude source augmentat ion, 
increase in storage wherever 

poss ib le ,  p rov i s ion  o f 
i n f r a s t r u c t u r e  f o r 

c o n v e y a n c e , 
supp ly  and 

drainage 
o f 

water etc. The demand side management 
includes change in water practices based on 
information derived from water auditing and 
budgeting, improvement of water use efficiency, 
crop diversification on the basis of water 
availability, reuse of water, reducing water 
footprint, increasing awareness etc.  Supply-side 
water management initially don’t burden the 
users, as its costs are generally borne by the 
government. However, keeping in view that 
difficult alternatives are left in the country, these 
interventions are often expensive.  Similarly, the 
success of demand side management is fully 
dependent on awareness and understanding of 
water values among the stakeholders.

The water managers have to understand both the 
water resource and its users, in order to plan and 
implement the interventions effectively. Both the 
management interventions have benefits and 
drawbacks regardless of what approach is taken.  
For sustainable management of water resources, 
one has to look at both approaches and design 
and implement the best possible interventions, 
whether that will be supply-side management, 
demand-side management, or a combination of 
both.
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Water being elixir of life is at the core of any 
development activity. Sustainable development of 
water resources and its efficient management is 
the key to water security and socio-economic 
growth. Its availability in adequate quantity and 
quality is essential for social wellbeing, economic 
stability, human and animal health, biodiversity 
and healthy ecosystem, food security and 
livelihoods of the mankind all across the world. 
Increasing population, industrialization and 
urbanization are bound to result in increased and 
conflicting demands of water for various 
purposes. Moreover, the changing trend of 
climatic patterns has already started affecting the 
water sector adversely. According to a 2018 UN 
review report, the global community is currently 

not on track to achieving the ambitious targets set 
for SDG. As the availability of water is declining 
over time, it is leading to scarcity of this precious 
natural resource. Water crisis is the fifth highest 
risk to society according to the 2020 edition of the 
World Economic Forum’s Global Risks Report. 
Therefore, we have to adopt a holistic approach to 
address the existing and upcoming challenges 
with equal emphasis on development and 
management of water resources in a sustainable 
manner. 

Deliberations will be held during the Panel 
discussion and a meaningful outcome on the role 
of water in achieving Sustainable Development 
Goals (SDG) is expected.

WATER EDUCATION, PUBLIC AWARENESS
AND ROLE OF MEDIA
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Life and livelihood germinate out of the seeds of 
water which is a scarce natural resource. Over two 
billion people live in countries where water supply 
is inadequate. India has only 4% of world’s 
renewable water resources which supports more 
than 18% of world’s population. Inequities in 
distribution, rising needs of a fast-developing 
nation, climate change and low consciousness 
about the scarcity of water resources further 
aggravate the current situation. In this context, 
Water Education and Public Awareness become 
imperative to an effective planning, management 
and use of water resources.

Water education at all levels needs to be improved 
to address all the stakeholders if the challenges 
identified are to be met. Education must go 
beyond the teaching of hydrological sciences, and 
be both multidisciplinary and interdisciplinary. 
This approach would include advancing scientific 
knowledge through the training of scientists as 
well as increasing knowledge on water issues 
through courses aimed at water professionals and 
decision-makers. It includes community 
education strategies to promote communitywide 
water conservation, as well as enhance skills in 
local co-management of water resources. It also 
needs to enable the identification of synergies, 
interlinkages and collaboration opportunities etc 
between various stakeholders to find sustainable 
solutions.

Raising public awareness on issues surrounding 
water resources has increasingly become 
important as many water issues need broad public 

support and understanding. Ideally, public 
awareness is not a one-way communication, but 
an interaction of many active stakeholders, who 
influence each other and provide social control by 
mutually reinforcing agreed sets of values. 
Awareness can be raised through a variety of 
channels including water campaigns, engaging 
with NGOs, WUAs and community groups, public 
access to information, product labelling, utilising 
Distance Learning (DL) tools, etc.

The media plays a significant role in spreading 
information and raising awareness on sustainable 
usage of water. They enable to influence and 
change public opinion and behaviour on an issue. 
This can lead to public pressure on the policy 
makers and implementers i.e., media can 
indirectly influence decision making as well. 
Furthermore, the media can play a role as an 
advocacy tool. It has a wide coverage reaching 
people across different geographical regions, 
l anguage ,  i n come and  c l a s s ,  the reby 
encompassing all stakeholders and providing 
them one common platform. Thus, the role of 
media as information multipliers is paramount to 
public awareness about Water Management.

This panel discussion will flag various issues and 
challenges pertaining to above subject and 
deliberate upon the way forward.
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discussion and a meaningful outcome on the role 
of water in achieving Sustainable Development 
Goals (SDG) is expected.
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DECENTRALISED SOLUTIONS FOR 
WATER MANAGEMENT

The water management is often top driven 
without involving all the stakehoders particular 
the end users. This makes the operation and 
maintenance of the system very challenging and 
often lead sub-optimal utilization of the resources. 
In agriculture sector which is  the major user of 
the water resources in the country,  participatory 
irrigation management at a chhak, or a group of 
fields consisting of say 500 hectare each being 
serviced by an outlet of irrigation system, has 
emerged as a successful model of decentralized 
solut ion for water management. These 
democratic bodies consisting of all the farmers of 
the chhak, are generally called Water Users' 
Association (WUAs). In most cases, these WUAs 
are registered under Societies Act or sometimes 
under special Acts created for this purpose by the 
specific States. The key role of WUAs, being run 
through participation of beneficiaries, is towards 
optimal upkeep of irrigation system and effective 

utilization of irrigation water. Their role also 
includes transfer responsibility for operation & 
maintenance and also collection of water charges 
to the Water Users' Association in their respective 
jurisdiction.

In order to encourage and facilitate the 
functioning of WUAs, Government of India under 
its scheme of Command Area Development & 
Water Management under Pradhan Mantri Krishi 
Sinchai Yojana, provides a onetime functional 
grants. About 93,000 WUAs, covering an area of 
17.84 million hectare (Mha), have been formed in 
India. However, the performance of WUAs in 
ownership and upkeep of the system and 
collection of water charges have mixed results. 
The session aims to deliberate the ways to make 
the functioning of WUAs more efficient and 
inclusive and how the decentralized solutions shall 
be effective for other sectors also.
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 4 ROLE OF CIVIL SOCIETY IN EFFICIENT
WATER MANAGEMENT

Civil society is an important stakeholder of the 
water management regime in India. There are 
many examples throughout the country that 
demonstrate civil societies influential role in 
prompting to bring reforms to policies and 
institutions and improving decision making and 
implementation of projects. Civil Society 
Organisations (CSOs) can connect the policy 
make r s  (Gove rnment  o r  i n te rna t i ona l 
development agencies) to the ult imate 
beneficiaries (communities, people, citizens). 
CSOs can become the voice of the marginalised 
and weaker sections of the society for 
representing their views, grievances and demands 
and expectations from governance agencies. 
They are effective agencies who can help in 
building capacity of people through awareness, 
training, knowledge development and skill 
enhancement. CSOs are also known for their 
advocacy campaign with other stakeholders like 
government agencies, funding agencies, 
community and cit izen groups to bring 
improvement in water governance.

The IWRM framework considers civil society as an 
important actor and driver of change for 
betterment of water management. According to 
the Global Water Partnership IWRM Toolbox, 
‘CSOs are important stakeholders in IWRM as they 
represent the interests of diverse, sometimes 
underrepresented groups of the public and 
communicate those concerns and preferences to 
decision-makers. Under the concept of public 
participation, CSOs are included in planning 
processes to improve decision-making and 
increase awareness,  commitment ,  and 
accountability for the planned actions.

The Panel Discussion on “Role of Civil Society in 
Efficient Water Management” has been planned to 
provide a platform to Civil society groups 
(including CSOs, NGOs, CBOs, Advocacy Groups, 
Communities, and individuals), practitioners, 
academicians, policy makers, water sector 
experts, water managers, International 
organisations working on water issues of India 
etc. to address the issues for overall benefit to the 
society.
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CHALLENGES IN URBAN WATER PLANNING
AND MANAGEMENT
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Sustainable development is “development that 
meets the needs of the present, without 
compromising the ability of future generations to 
meet their own needs” any countries will face 
challenges in meeting the needs of their growing 
urban populations, including for housing, 
transportation, energy systems and other 
infrastructure, as well as for employment and 
basic services such as education and health care 
Through goal 6 of Sustainable Development Goals 
(SDG), the countries of the world have resolved to 
achieve universal access to safe drinking water 
and adequate sanitation and hygiene to all in the 
next fifteen years.  As a result of ever increasing 
urban population, particularly in metropolitan 
cities, the challenges in ensuring needed water 
supply are many.  In majority of the cases, the 
water availability in the city is far less than the 
demand.  To meet the increasing demand, water 
has to be made available through long distance 
canals or pipes etc. from reservoirs created for the 

purpose.  In many cases, such arrangement 
requires inter-State cooperation. Obviously, all 
these aspects are required to be addressed after 
considering all possible options – from demand 
side management to improving efficiency to 
tapping all possible ways for augmenting the 
usable water, including the recycling and reuse of 
water. With the right innovative approach and 
incentivised behaviour by all stakeholders, we can 
combine the increasingly urbanised environment 
with sustainable development and smart resource 
consumption.

The panel discussion on “Challenges in Achieving 
Sustainable Development Goals for Urban Water 
Supply and Drainage” aims to deliberate on all 
related aspects and arrive at strategies to address 
the chal lenges in achieving sustainable 
development goals for urban water supply and 
drainage.

CONVERGING TOWARDS 
NATIONAL PERSPECTIVE-IBWT
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INTER-BASIN WATER TRANSFER -PLANNING TO 
IMPLEMENTATION 

Precipitation in India, characterized by large 
variations - both in space and time, has led to a 
situation where some of the river basins have 
relatively more water than the overall needs of the 
basin, while others have relatively lesser water for 
meeting all the projected water needs. The excess 
water in the 'surplus basin' which often results in 
flood and resulting miseries to the people of the 
basin, can be gainfully utilized for benefit of the 
society by transferring such excess water to 
'deficit basins' leading water security in the 
country and inclusive development as water is one 
of the key driver of socio-economic development 
of any region. The Inter Linking of Rivers 
programme which consists of about 30 link 

projects aims at transferring such surplus water to 
deficit basin or the region. The program will 
provide  significant  direct and indirect benefits to 
the people. In the past also, there are many 
example of inter-basin water transfers which have  
been successfully implemented.Despite making 
substantial progress on the studies of various link 
projects, the progress on the implementation of 
the link projects on the ground has not been 
encouraging so far. There are many challenges like 
interstate and international issues, environmental 
and R&R concerns, high capital cost etc in the 
implementation of inter-basin water transfer 
projects in the country. 
This session aims to deliberate the ways to 
address these challenges in the implementation of 
ILR projects and converge towards national 
perspective of interlinking of rivers.
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With mounting world population, it is estimated 
that agriculture sector has to meet the demand for 
food for an estimated 9 to 10 billion people by 
2050. Ensuring food security for such a huge 
population itself is a major challenge. Achieving 
this goal during challenging times emerging out of 
unforeseen circumstances like pandemic, civil 
unrest or any natural calamity can be a herculean 
task.

We need a systematic approach in a scientific 
manner using innovative methods to achieve 
sustainable agriculture development to tide over 
the difficult times. Enlightening farmers on the use 
of innovat ive agr iculture pract ices and 
incentivizing them for adopting sustainable 
practices could be the major key for success. 
Water being indispensable for agriculture, its 

management is the most critical aspect for 
sustainable agriculture. Highly automated 
precision farming assisted by Artificial Intelligence 
(AI) requiring minimal human interventions could 
be an answer to the sustainable agriculture during 
unforeseen circumstances.

In the Indian context, the scheme Pradhan Mantri 
Krishi Sinchayee Yojana (PMKSY) is emphasising 
integration of water source, distribution and its 
efficient use, and to enhance the adoption of 
precision-irrigation and other water saving 
technologies. With continued support of PMKSY 
with thrust on sustainable agriculture, our country 
could be adequately equipped to manage food 
security during the t ime of unforeseen 
circumstances.

ROLE OF HYDROPOWER FOR ENERGY SECURITY

Energy Security is the uninterrupted availability of 
Energy at an affordable price. India’s Energy 
Security is linked to economic and population 
growth, Four A’s (Availability, Affordability, 
Accessibility, Acceptability) and supply & demand.

The basic aim of energy security for a nation is to 
reduce its dependency on the imported energy 
sources for its economic growth. Energy Security 
is significant to the economic transformation, 
prosperity and well being of humankind. In the 
past, India’s energy security has been narrow in its 
approach, mainly aimed at managing supply. But 
now, its quest for energy security could be seen 
under the framework of four A’s, which is to make 
energy accessible to all the sections and sectors at 
an affordable price in a socially and politically 
acceptable carbon-controlled environment. 

With hydropower, we have a proven clean 
technology that can supercharge the deployment 
of renewable energy systems and set us on the 
pathway towards net Zero and Energy Security. By 
combining the strengths of Wind, Solar and 
Hydropower, we can rapidly reduce our reliance on 
fossil fuels and bring stability and security to 
energy grids. Hydropower also plays a key role in 
peak demand management. Wind and Solar 
Energy can be stored in water and then released 
quickly whenever we need it. Electricity generated 
through Hydropower has low running costs 
providing affordable energy for communities over 
the long term. A pathway to Net Zero and Energy 
Security is possible by harnessing sustainable 
hydropower as a compliment to variable 
renewable such as Solar and Wind.

P
A

N
E
L
 D

IS
C

U
S

S
IO

N
 -

 9



AGRICULTURE SUSTAINABILITY
UNDER UNFORESEEN CIRCUMSTANCES

P
A

N
E
L
 D

IS
C

U
S

S
IO

N
 -

 8

With mounting world population, it is estimated 
that agriculture sector has to meet the demand for 
food for an estimated 9 to 10 billion people by 
2050. Ensuring food security for such a huge 
population itself is a major challenge. Achieving 
this goal during challenging times emerging out of 
unforeseen circumstances like pandemic, civil 
unrest or any natural calamity can be a herculean 
task.

We need a systematic approach in a scientific 
manner using innovative methods to achieve 
sustainable agriculture development to tide over 
the difficult times. Enlightening farmers on the use 
of innovat ive agr iculture pract ices and 
incentivizing them for adopting sustainable 
practices could be the major key for success. 
Water being indispensable for agriculture, its 

management is the most critical aspect for 
sustainable agriculture. Highly automated 
precision farming assisted by Artificial Intelligence 
(AI) requiring minimal human interventions could 
be an answer to the sustainable agriculture during 
unforeseen circumstances.

In the Indian context, the scheme Pradhan Mantri 
Krishi Sinchayee Yojana (PMKSY) is emphasising 
integration of water source, distribution and its 
efficient use, and to enhance the adoption of 
precision-irrigation and other water saving 
technologies. With continued support of PMKSY 
with thrust on sustainable agriculture, our country 
could be adequately equipped to manage food 
security during the t ime of unforeseen 
circumstances.

ROLE OF HYDROPOWER FOR ENERGY SECURITY

Energy Security is the uninterrupted availability of 
Energy at an affordable price. India’s Energy 
Security is linked to economic and population 
growth, Four A’s (Availability, Affordability, 
Accessibility, Acceptability) and supply & demand.

The basic aim of energy security for a nation is to 
reduce its dependency on the imported energy 
sources for its economic growth. Energy Security 
is significant to the economic transformation, 
prosperity and well being of humankind. In the 
past, India’s energy security has been narrow in its 
approach, mainly aimed at managing supply. But 
now, its quest for energy security could be seen 
under the framework of four A’s, which is to make 
energy accessible to all the sections and sectors at 
an affordable price in a socially and politically 
acceptable carbon-controlled environment. 

With hydropower, we have a proven clean 
technology that can supercharge the deployment 
of renewable energy systems and set us on the 
pathway towards net Zero and Energy Security. By 
combining the strengths of Wind, Solar and 
Hydropower, we can rapidly reduce our reliance on 
fossil fuels and bring stability and security to 
energy grids. Hydropower also plays a key role in 
peak demand management. Wind and Solar 
Energy can be stored in water and then released 
quickly whenever we need it. Electricity generated 
through Hydropower has low running costs 
providing affordable energy for communities over 
the long term. A pathway to Net Zero and Energy 
Security is possible by harnessing sustainable 
hydropower as a compliment to variable 
renewable such as Solar and Wind.

P
A

N
E
L
 D

IS
C

U
S

S
IO

N
 -

 9



ALIGNING WITH NATURE WHILE 
ENSURING WATER SECURITY – 
CHALLENGES AND OPPORTUNITY

It is fact that India has to support over 17% of 
world population with only 4% of fresh Water. 
W i th  inc reas ing  popu la t ion  and  rap id 
industrialization and urbanisation, the demand for 
water are ever increasing. This has often led to 
exploitation of the river system, ground water and 
other sources of water for various human usages 
unsustainably and without looking at the needs of 
riverine ecosystem. Balancing the development 
needs of human being and natural ecosystem is 
becoming critical in the management of water 
resources in the country.

Surface water and replenishable ground water are 
major source of usable water. Except in 
Brahmputra-Meghna basin per capita water 
availability is less. For water security, demand side 
as well as supply side management is required.

Approximately seventy percent of the states treat 
less than half of their waste water and in future 
water crisis in urban areas may further aggrevate. 
Water intensive crops namely rice, wheat and 
sugarcane cultivation together need appx. 50% of 

total water demand for agriculture. These crops 
are produced many of the in water stressed states. 
This has put a lot of pressure on all sources of 
water particularly the ground water.

However, situation in not as grave as portrayed. 
With judicious management and streamlined 
policy, these issues can be addressed. Emphasis 
on surface water along with Integrated Water 
Resources Management (IWRM) taking river basin 
/ sub-basin as a unit may be adopted on supply 
side management whereas reuse of water, 
increasing irrigation efficiency, check on export of 
water intensive crops, re-alignment of Cropping 
Pattern, use new and efficient irrigation 
technologies etc. may be adopted as demand side 
management for ensuring water security and duly 
taking care of the natural system. However, the 
translation of these solution on the ground is very 
challenging considering the water being a sate 
subject and multiplicity of agencies working in the 
work. The session shall explore the ways for 
aligning with nature while ensuring the water 
security in the country.

P
A

N
E
L
 D

IS
C

U
S

S
IO

N
 -

 1
0 NOTE



ALIGNING WITH NATURE WHILE 
ENSURING WATER SECURITY – 
CHALLENGES AND OPPORTUNITY

It is fact that India has to support over 17% of 
world population with only 4% of fresh Water. 
W i th  inc reas ing  popu la t ion  and  rap id 
industrialization and urbanisation, the demand for 
water are ever increasing. This has often led to 
exploitation of the river system, ground water and 
other sources of water for various human usages 
unsustainably and without looking at the needs of 
riverine ecosystem. Balancing the development 
needs of human being and natural ecosystem is 
becoming critical in the management of water 
resources in the country.

Surface water and replenishable ground water are 
major source of usable water. Except in 
Brahmputra-Meghna basin per capita water 
availability is less. For water security, demand side 
as well as supply side management is required.

Approximately seventy percent of the states treat 
less than half of their waste water and in future 
water crisis in urban areas may further aggrevate. 
Water intensive crops namely rice, wheat and 
sugarcane cultivation together need appx. 50% of 

total water demand for agriculture. These crops 
are produced many of the in water stressed states. 
This has put a lot of pressure on all sources of 
water particularly the ground water.

However, situation in not as grave as portrayed. 
With judicious management and streamlined 
policy, these issues can be addressed. Emphasis 
on surface water along with Integrated Water 
Resources Management (IWRM) taking river basin 
/ sub-basin as a unit may be adopted on supply 
side management whereas reuse of water, 
increasing irrigation efficiency, check on export of 
water intensive crops, re-alignment of Cropping 
Pattern, use new and efficient irrigation 
technologies etc. may be adopted as demand side 
management for ensuring water security and duly 
taking care of the natural system. However, the 
translation of these solution on the ground is very 
challenging considering the water being a sate 
subject and multiplicity of agencies working in the 
work. The session shall explore the ways for 
aligning with nature while ensuring the water 
security in the country.
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