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Introduction: 

 

 The concept of sustainability basically implies a characteristic of a system, a programme, 

or resources to last intact forever. The concept first came into prominence in 1980 in the context 

of the World Conservation strategy of the international union for the Conservation of nature and 

Natural Resources (IUCN). Thereafter, the world commission on Environment and Development 

emphasized the key role of agriculture sustainability as the basis of sustainability development 

(WCED, 1987, pp. 118-144). Currently, there are two distinct concepts of sustainability in 

vogue. One, the economist’s world view sustainability is concerned about the long-term 

constancy of economic output, income, or consumption. Two, the ecologist’s and biologist’s 

concepts of sustainability relates to long-term preservation of biosphere, i.e., sustenance of 

human population and bio diversity conservation in a given geographical region/area, endowed 

with limited natural resources.  

 The former, i.e., the economic sustainability is production and consumption oriented and 

the latter, i.e., the ecological sustainability has sustenance of people and biodiversity 

conservation as its focal points. Economic sustainability implies the maintenance/constancy of 

produced capital and natural capital (natural resources and environment) used in the production 

of goods and services. Ecological Sustainability can be defined in terms of compliance with the 

carrying capacity limit of natural system/areas/watershed can sustain indefinitely, or for a 

specified time period, at a particular standard of living. 
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 The Bruntland Report popularized the term sustainability for human and environmental 

development when it was published in 1987.What the Bruntland definition implies is an 

equitable distribution of the resource not only spatially between users in a given location, but 

temporally between users over time. The idea is to allocate the resource in such a way as for all, 

including the environment, to have an adequate share without making any one group worse off, 

both now and in the future. Information is key to good management. Needless to say, effective 

communication necessary to manage a resource shared between various users and governed by 

different levels. Only once the needs of each user are understood can the resource be allocated 

and managed in a sustainable manner. 

 Sustainable agriculture integrates three main goals--environmental health, economic 

profitability, and social and economic equity. Reaching toward the goal of sustainable agriculture 

is the responsibility of all participants in the system, including farmers, laborers, policymakers, 

researchers, retailers, and consumers. Each group has its own part to play, its own unique 

contribution to make to strengthen the sustainable agriculture community. The main Principles of 

Agriculture sustainability is: 

  1. A sustainable agricultural system is based on the prudent use of renewable and/or        

recyclable resources. 

  2. A sustainable agricultural system protects the integrity of natural systems so that natural 

resources are continually regenerated.  

 3. A sustainable agricultural system improves the quality of life of individuals and communities. 

  4. A sustainable agricultural system is profitable.  
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  5. A sustainable agricultural system is guided by a land ethic that considers the long-term good 

of all members of the land community. 

Defining Sustainable Water Resource Management 

          Water Resources Management is the integrating concept for a number of water sub-sectors 

such as hydropower, water supply and sanitation, irrigation and drainage, and environment. An 

integrated water resources perspective ensures that social, economic, environmental and 

technical dimensions are taken into account in the management and development of water 

resources. The purpose of Sustainable Water Management is simply to manage our water 

resources while taking into account the needs of present and future users.  

However, Sustainable Water Management is much more than its name implies. It 

involves a whole new way of looking at how we use our precious water resources. The 

International Hydrological Programme, a UNESCO initiative, noted:  

“It is recognized that water problems cannot be solved by quick technical solutions, 

solutions to water problems require the consideration of cultural, educational, communication 

and scientific aspects. Given the increasing political recognition of the importance of water, it is 

in the area of sustainable freshwater management that a major contribution to avoid/solve 

water-related problems, including future conflicts, can be found.”  

 Therefore, Sustainable Water Management attempts to deal with water in a holistic 

fashion, taking into account the various sectors affecting water use, including political, 

economic, social, technological and environmental considerations.  The current understanding of 

Sustainable Water Management is based primarily upon the principles devised in Dublin during 

the International Conference on Water and the Environment (ICWE) in 1992, namely: 
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1. Freshwater is a finite and valuable resource that is essential to sustain life, the environment 

and development.  

2. The development and management of our water resources should be based on a participatory 

approach, involving users, planners and policy makers at all levels.  

3. Women play a central role in the provision, management and safeguarding of water resources.  

4. Water has an economic value and should therefore be seen as an economic good. 

 

These principles reflect the importance of water in our daily lives and the need for proper 

communication, gender equity, and economic and policy incentives to manage the resource 

properly. 

 

Loss of Sustainability: 

 Water use efficiency is presently estimated to be only 38 to 40% for canal irrigation and 

about 60% for ground water irrigation schemes. India’s per capita water availability per year 

(1991 census) was estimated at 2209 cubic meters against the global average of 9231 cubic 

meters. In the total water use in 1990, the share of agriculture was 83%, followed by domestic 

use (4.5%), industrial use (2.7%) and energy (3.5%). The remaining 6 per cent were for other 

uses including environmental requirements.  

 Cases of unsustainable growth pattern and polices that promote such pattern abound in 

natural resources dependent countries like India. The following indicators and data support the 

non-sustainability of current patters of production, consumption and economic growth. 
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1. Land Degradation 

2. Depletion of Groundwater Resources 

3.  Deforestation 

4. Loss of Biodiversity 

5. Climate Change 

6. Ozone layer depletion 

From the above six factor Depletion of Groundwater Resources is one of causes for the 

loss of sustainability. Let us discus this and see to that how water resource management helps 

in sustainability. 

Depletion of Groundwater Resources: 

 Water is essential for survival of all forms of life on this planet earth. Adequate and 

timely availability of water for irrigation is an important factor affecting agricultural production 

and thereby food security. Groundwater is depleted when pumping rates exceed the rate of 

natural recharge. While mining of both renewable and non-renewable water resources can be an 

optimal economic strategy, it is clear that groundwater over drafting is excessive in many 

instances. Overdraft or mining of groundwater at a rate higher than recharge increases pumping 

lifts and costs due to the lowered water table, causes land to subside (sometimes irreversibly 

damaging the aquifer), and induces saline intrusion and other degradation of water quality in the 

aquifer. Groundwater aquifers are being over-pumped nearly everywhere. Increasingly, they are 

also becoming more polluted, mostly with chemical runoff (fertilizers and pesticides) and animal 

wastes from agriculture. Agriculture is responsible for most of the depletion of groundwater, 

along with up to 70 per cent of the pollution. Both are accelerating. 
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          The global renewable water resources are estimated at 41,022 cubic kilometers and in 

1998 per capita availability of water were 6.918 cubic meters with wide variation form nation to 

nation ranging form merely 11 cubic meters in Kuwait to 606.498 cubic meters in Iceland. Due 

to increasing area being brought under irrigation, growing industrialization and urbanization and 

increasing human and animal pollution, pressure on water resource and competition for capturing 

them have increased tremendously and consequently both surface and ground water resources are 

being depleted at a fast rate in most of the countries of the world. Some people believe that in the 

21
st
 century, there will be more water wars both internationally and intra-nationally than any 

other kings of war. This trend poses a real threat to not only sustainable development but also 

human survival. 

 India as a whole is reasonably well endowed with water resources with the average per 

capita availability of 1.896 cubic meters of renewable water annually which is higher than the 

average quantity available in many countries of the world. But there are wide variations in the 

availability of water across space and over time due to highly uneven distribution of rainfall. 

Furthermore, mismanagement of both surface and ground water resources in conjunction with 

the growing demand of water for agriculture, industrial and domestic uses has engendered many 

problems such as depletion and degradation of ground ware aquifers, water logging, salinity, 

pollution of surface water bodies ad acuter shortage of freshwater in arid, semi-arid and hard 

rock areas in the country. The salinity ingress has rendered groundwater in those areas unfit for 

both domestic and agricultural uses and has adversely affected crop yields. 

 In India the average annual precipitation is nearly 4000 cubic km (km
3
) and the average 

flow in the river systems is estimated to be 1869 km
3
. Because of concentration of rains only in 
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the 3 Monsoon months, the utilizable quantum of water is about 690 km
3
. Quantum of ground 

water extracted annually is-about 432 km
3
. Thus, on an average, 1122 km

3
 water is available for 

exploitation and is considered adequate to meet all the needs. However, the situation is 

complicated because this water is not uniformly available either spatially or temporally. Six of 

the 20 major river basins in India suffer from water scarcity. 

Groundwater depletion is the hidden threat to food security: The food supply of many 

developing countries depends on groundwater used for irrigation. If this resource is not managed 

more sustainably, some of the most highly populated regions of the world could face a major 

crisis in the near future. Three problems dominate groundwater use. Depletion due to overdraft; 

water logging and salinization caused by insufficient drainage; and pollution, due to intensive 

agricultural, industrial and other human activity.  

 Most of the problems in the use and management of water resources could be traced to 

lack of well-defined property right and absence of appropriate institution for regulating the use of 

water. Restoring the sustainability of renewable water resources requires governmental 

intervention in such forms as creation and enforcement of appropriate property right, regulation 

of water use, credit, subsidies, taxes, and co-operative management by users groups or 

associations. 

Sustainable Ground Water Management: 

These include combined use of ground and surface waters, rain water harvesting, 

groundwater recharge, local institutions, and precision irrigation for more efficient water use. An 

important aspect of groundwater management is the appropriate allocation of water extraction 

rights and the role of adequate groundwater resource monitoring. By monitoring water levels, 

quality and extraction the health of each groundwater system can be established, and used as a 
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check of the effectiveness of the associated management policies. Any change in groundwater 

quality or standing water level (for unconfined aquifers) or pressures (for confined aquifers) can 

indicate how the groundwater system is responding to extraction. This on-going monitoring will 

also enable us to understand how trends in climate and global changes, such as the 'greenhouse 

effect', may influence the State's groundwater resources. Recharge protection is the key to any 

effective groundwater protection program. 

Other Methods of Water Conservation: 

1. Guidelines for Ground Water extraction and use.  

 Contribution of ground water for irrigation as well as industrial use and drinking 

has been on the increase during the last two decades. Indiscriminate extraction of ground 

water already poses the threat of aquifers going dry in some parts of the country. The 

Central and State Ground Water Boards have, therefore, prepared Ground Water 

Availability Maps and prescribed extraction rates in a bid to ensure that extraction is 

balanced with recharge. The country has been ZONED depending upon whether water is 

available in plenty, or it has already become scarce in the region. Accurate determination 

of ground water reserves can be done through actual Bore Hole Data in a given region. 

Extraction of ground water is prohibited in some regions where water depletion has 

already become critical. Another method for preventing groundwater depletion is 

abandonment of the existing policy of gross under pricing of electric power for 

electrically-driven pumps. Replenishment of ground-water resources through extensive 

development of surface irrigation works in low rainfall areas because a large fraction of 

such waters, supposedly lost in transit, end in groundwater table. This brings us to the 

issue of extensive versus intensive irrigation system. 
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2. Intensive Versus Extensive irrigation: 

 If water is abundantly available, as in eastern India, its intensive use per unit of arable 

land area is worth while both form private and social angles. But whenever it is scarcer than 

land resources, as in much of northern, western, southern and central India, its use per unit of 

area ought to be on an extensive basis. Such an extensive irrigation policy can be justified on 

ground of productivity, equity, stability and sustainability. 

     3.  Management of Lakes  

 Natural and man-made lakes happen to be a major source of water supply in many 

regions in India. Excessive siltation, variation in run-off and changing land use in the watersheds 

has contributed to depletion of these water bodies. The water quality in lakes is also affected by 

run-off loaded with fertilizers, insecticides, pesticides coupled with discharges from industries as 

well as human settlements. Major interventions for improving the lake systems in the country 

include Watershed Management, Dredging operations, emphasis on treatment of effluents before 

discharge into the lakes and disposal of solid wastes away from the shores of the lakes. 

4. Conjunctive Irrigation: 

 Conjunctive use of surface and ground water will not only increase the irrigation 

potential, but also mitigate the problem of water logging. The technologies of irrigation from 

both surface and ground water may be integrated in a complementary manner, in order to achieve 

sustainable optimum agricultural production and equity. Such integration may be brought about 

in one or more of the following ways: 
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Conjunctive in space: Some parts of the command may be irrigated exclusively by surface 

water and other parts by ground water.  

Conjunctive in time: Parts of the command may be irrigated alternatively by surface and 

ground water at one time of the growing period/crop season.  

Conjunctive by augmentation: Supplies from one source are augmented by those from other 

sources e.g. augmentation tube wells. 

5. Sprinkler and Drip Irrigation: 

 These are the two powerful technologies for achieving substantial economy in water use. 

The scope for the diffusion of drip method of irrigation is mainly useful for the horticulture 

crops mainly fruits for which it is best suited. Sprinkler is primarily used by the farmers 

owning wells equipped with power pumps. 

Sustainable Water Management in India  

                The statistics show an alarming trend for India: rapid population growth, urbanization 

and industrialization will lead to a greater demand for an increasingly smaller supply of water 

resources in the area. How will India avert the looming crisis? A study conducted by the U.S. 

Agency for International Development (USAID) on water resource issues in South Asia 

described the three issues limiting sustainable management of water resources in the region, 

namely:  

·Policy failures and institutional weaknesses, including cost recovery issues;  

·Competition for water; and  

.Health and environmental needs and effects 

http://www.devalt.org/water/WaterinIndia/swm.htm#Policy failures and Institutional Weaknesses
http://www.devalt.org/water/WaterinIndia/swm.htm#Competition for Water
http://www.devalt.org/water/WaterinIndia/swm.htm#Health and Environmental Needs and Effects
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 The South Asia Regional Water Vision 2025 identified a number of common issues for 

water management in the region: 

· Welfare for the people and equitable distribution of resources  

· Economic growth and development  

· Efficient use of water resources  

· Sustainability and environmental aspects  

· Policy and institutional aspects  

· Increasing role of the market in water management 

For India, the two most important issues are how to balance the country’s rapid economic 

growth with the need to ensure equitable distribution to all sectors, in particular the urban and 

rural drinking water supply. 

 

Policies and Programmes Framed by the Government for Water Conservation: 

India's National Water Policy (NWP) was adopted in September 1987. The National 

Water Resources Council (NWRC) under the Chairmanship of the Prime Minister lays down the 

NWP, reviews development plans and advises on implementation. The Policy envisages 

strategies covering ground water development, water allocation priorities, drinking water, 

irrigation, water quality, water zoning, water conservation, flood control and management. In the 

context of water use, the main issues are the pricing of water for various end uses including 

drinking, irrigation and industrial use. The NWP of the Government of India accords highest 

priority to drinking water supply. The State Governments in India make their water policies 

within the overall framework of the NWP. 1. Watershed Development Project in shifting 
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Cultivation Areas of North Eastern States (WDPSCA). 2. Indo- German Bilateral Project on 

Watershed Management. 

 Considering the problem, reclamation of waterlogged areas has been included as a new 

component of CAD Programme since 01.04.1996. Ministry of Water Resources has organized 

two Workshops on the subject and held many training programmes to create awareness among 

functionaries and farmers. The Ministry has also constituted and Coordination Committee under 

the Chairmanship of Additional Secretary to look into the problem. A manual has also been 

developed to give technical input to States to identify the problem areas and take up preventive 

and remedial measures suitably. A total target of 60,000 has been kept for reclamation of 

waterlogged areas during the Ninth Plan. The efforts of the Ministry got response from the States 

and they have identified the schemes, which have further been posed to the Ministry for 

concurrence. The Ministry has given administrative approval to129 schemes so far during 1998-

99 and 1999-2000 covering an area of 39325.46 ha. The work has been taken up by the States 

and is likely to gain momentum to achieve the target of 60,000 ha during Ninth Plan. 

 In order to promote the process of improvement in water management through upgrading 

of the main systems of selected irrigation schemes the National Water Management Project 

(NWMP), an externally aided project (EAP) was implemented during the period 1987-95. Now, 

the Ministry of Water Resources has initiated follow-up action on NWMP-II with an estimated 

cost of Rs.2880 crore for 7 years. In more recent times, the Water Resource Consolidation 

Project (WRCP) has been taken up in the States of Haryana, Orissa and Tamil Nadu, which 

envisages the completion of some major and medium irrigation projects and strengthening of 
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institutions through Participatory Irrigation Management/Irrigation Management Transfer 

(PIM/IMT).  

Conclusion: 

 The projected total water demand by the year 2025 is around 1050 cubic kilometers 

against the country's utilizable water resources of 1132 cubic kilometers. The share of agriculture 

in total water demand by the year 2025 is expected to be about 74 to 75 per cent. Irrigation, 

being the major water user, its share in the total demand is bound to decrease from the present 

83% to 74% due to more pressing and competing demands from other sectors by 2025 A.D. It is 

estimated that a 10% increase in the present level of water use efficiency in irrigation projects, an 

additional 14 m. ha area can be brought under irrigation from the existing irrigation capacities 

which would involve a very moderate investment as compared to the investment that would be 

required for creating equivalent potential through new schemes. Thus, the need to improve the 

present level of water use efficiency in general and for irrigation in particular assumes 

considerable significance in perspective water resource planning.   

The Vision 2025 reflects the current position of South Asia on the sustainable development of 

their water resources:    

          “Poverty in South Asia will be eradicated and living conditions of all people will be 

uplifted to sustainable levels of comfort, health and well-being through co-ordinated and 

integrated development and management of water resources in the region.” 

Thus, the effective sustainable water management and development that contributes to poverty 

alleviation and food security. 
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