SUSTAINABLE MANAGEMENT FOR NATURAL RENEWABLE RESOURCES
Abstract
This paper explores the present scenario of our important natural renewable resources (like water, land and forest) and priorities and action for its sustainable management. Different innovative strategies (like value education, population control, women education, community participation, innovative teaching practices etc.) have been discussed and focused their role for sustainable management of natural renewable resources. Sustainable development as “development that meets the needs of the present without compromising the ability of the future generation to meet their own needs”. Natural renewable resources are those capable of natural regeneration in to useful products within a time span relevant to man. These resources are potentially renewable and could be indefinitely available, provided their capacity to regenerate is not damaged by natural catastrophe or human activities. Education is a powerful tool to abolish ignorance from our society. Through education an individual realizes the truth of his/her surroundings and its importance for existence of life on this beautiful blue planet. With the help of hands on experiences, all stake holders in a society will be sensitive to manage their needs rationally. Ultimately they will be sensitive towards their responsibility for sustainable management of natural renewable resources.
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Introduction:
Today we are living in the era of Science and Technology where we can get any information within a fraction of time. We can reach anywhere on the globe of earth within few hours of a day. In spite of that every people in rush. Why is it so? Laymen have no time to think about nature. Recently in News Paper, The Times of India, it was declared that the temperature of earth has been increased form its normal temperature. Our natural resources are limited but our demand is being increased in geometric manner. Rich  person exploiting the natural resources in rapid mode in comparison to poor. 
The term ‘sustainable development’, was coined by the World Commission on Environment and Development headed by Gro Harlem Brundtland, in the report our common Future, London, 1987. The commission defined sustainable development as ‘development that meets the needs of the present without compromising the ability of the future generation to meet their own needs’ (Nayak & Kunungo, 1993). The dictionary meaning of the sustainability is the amount or degree to which the earth resources may be exploited with deleterious effects (The Chamber’s dictionary). According to the World Wildlife Fund (WWF, 1985) sustainable development is the management of human use of the biosphere, taking in to account ecological relationships as well as social and economic factors. IUCN, UNEP, and WWF (1991) defined sustainable development as improving the quality of human life while living within the carrying capacity of supporting ecosystems. The most important task of environmental education for sustainable development must be to motivate people to get involved in community action and to ensure people’s participation in various environmental protection and management projects (Jala, 1989). In general, environment, education, and development are the three pillars on which man can sustain his life on earth. Sustained development is simply impossible if environmental degradation is allowed to continue. Environmental education is needed for the wise management and efficient use of resources (Batanouny, 1989). Development is sustainable if it consumes resources no faster than they can be generated and sustainable society is one that satisfies its needs without diminishing the prospects of future generations ( Desh Bandhu et al., 1990). The twin goals of sustainable development are restoration of the past ecological damage and insulation of the society from the damage as a consequence of future development ( Khoshoo, 1990).
Natural Renewable Resources
These resources are those capable of natural regeneration in to useful products within a time span relevant to man. These resources are potentially renewable and could be indefinitely available, provided their capacity to regenerate is not damaged by natural catastrophe or human activities. Once degraded beyond a certain critical point, a renewable resource may never recover. Examples: clean water, flora, fauna, soil, and clean air. We have studied three important natural renewable resources and suggested strategies for their sustainable management are as follows:
1. WATER RESOURCE
“CHILDREN OF A CULTURE BORN IN A WATER-RICH ENVIRONMENT, WE HAVE NEVER REALLY LEARNED HOW IMPORTANT WATER IS TO US. WE UNDERSTAND IT, BUT WE DONOT RESPECT IT.”
                                                                                                                  -WILLIAM  WORDSWORTH
Water is the most vital resource for our life. In our planet earth, approximately 97.2% water lies in oceans as salt water, while 2.15% in frozen ice form and the remaining 0.65% remains as fresh water either on surface or as ground water. Available fresh water resources are very limited. India sustains nearly 17% of the world’s population but is endowed with just 4% of global water resources. The demand for fresh water increased day by day and will increase with rapid population growth, agriculture and industry. As a result the fresh water reserve depletes day by day too. The requirement of clean water per person is about 2.7 litre per day, thus the global requirement is about 16.5 billion litre per day only for drinking purpose. Agriculture is one of the major consumer of fresh water resources. Rivers constitute an insignificant amount (0.001 or 0.1%) of the land surface. In spite of these low quantities, running water is of enormous significance to humans. About 50 per cent of annual precipitation is received in just about 15 days (during monsoon period) in a year, which is not being brought to productive use due to limited storage capacity. The ground water level is declining at the rate of 10 cm per year. Over 70% of surface water and ground water resources are contaminated. All this is leading towards a water scarce situation in many parts of the country. A number of unwise use of fresh water resources depleting its availability. For example: extraction of ground water at rates higher than its recharging, disappearance of wetlands for human transformation, pollution with persistent toxic materials/chemicals, inefficient technology for water use etc.
In April 2002, Government of India (GOI) declared “National Water Policy” where greater emphasis was given on surface water collection, storage and rational utilization, as the ground water level depleted very fast in different parts of the country. Water shed management and appropriate adoption of irrigation technologies are two prime actions needed for water conservation. Conservation of lakes, oxbow lakes or other categories of wetlands are the prime requisite of rain water storage. At house hold level, rain water can be also harvested by construction of traditional well, roof top rain water harvesting and storage. Waste water treatment and reuse for irrigation, aquaculture or even industrial purposes are also helpful in water conservation. India has undertaken considerable investments for infrastructure development of large dams, storage structures, and canal networks to meet the country’s water and agricultural needs, particularly in support of technology-based interventions to improve production of food grains, pulses, oilseeds, and vegetables. This is evident from the huge increase in budgetary allocation from the 11th Five-Year Plan compared to the 12th Five-Year Plan in irrigation including Watershed Development (from Rs 243,497 crore to Rs 504,371 crore) and Drinking Water and Sanitation sector (from Rs 120,774 crore to Rs 254,952 crore).	
2. Land Resource 
Land is the most important component of the life support system. It is the most important natural resource which embodies soil and water, and associated flora and fauna involving the ecosystem on which all man’s activities are based. Land is a finite resource. Land availability is only about 20% of the earth’s surface. Land is crucial for all developmental activities in the nature. Growing population needs and demands for economic development, as well as degradation of land and negative environmental impacts are posing pressures to the land resources in many countries of the world. For India, though the 7th largest country in the world, land resource management is becoming very important. India has over 17% of world’s population living on 2.4% of the world’s geographical area. Thus the per capita land availability was only 0.48 hectares as against 8.43 hectares in former USSR (undivided) and 0.98 hectares in China. There is a need for optimal utilization of land resources. The country can no longer afford to neglect land, the most important natural resource, so as to ensure sustainability and avoid adverse land use conflicts. As per the 2011 Census, 68.84% of the country’s population lives in 6, 40,867 villages and the remaining 31.16% lives in 7,935 urban centres. Although agriculture presently accounts for only about 14% of the Gross Domestic Product (GDP), it is still the main source of livelihood for the majority of the rural population, and provides the basis of food security for the nation. Therefore, fertile agriculture land and clean water resources need to be protected effectively for providing and ensuring livelihood to rural population and food security for the nation. Currently, India produces about 245 million tons of food grains while for 2020 it is estimated that the demand for food grains shall rise by 25% to 307 million tons. The agricultural productivity is currently half of what it is in many other countries. The solution for food productivity and security may not lie in stopping diversion of agriculture land in all circumstances, but also in increasing food production through higher productivity. However, the increasing use of soil can cause threat to its productivity, as it was experienced in several other countries. Hence, the stark question is whether soils will be productive enough to sustain a population of one billion by the end of the century at higher standards of living than those prevailing now. There is a need for long term plans to meet the food security as well as livelihood issues. For this purpose, reasonable restrictions on acquisition and conversion of at least certain types of agricultural land should be introduced. As per the National Policy for Farmers, 2007 (NPF 2007), prime farmland must be conserved for agricultural use and except under exceptional circumstances the use should not be altered. There is a need to protect agricultural areas that are essential for food security including the prime agricultural lands, command areas of irrigation projects, and double cropped land. There is also a need to protect agricultural lands that are essential for livelihood of rural and tribal populations. The developmental activities require land and they have potentials to displace people, exploit natural resources and cause negative environmental impacts as well as other land use conflicts. There is a need to support various sectors to achieve their development targets, such as those of urban development, industrial development, mining, and infrastructure development (transportation, ports, harbours, airports etc.) through properly guided development in a sustainable and harmonized manner so as not to have land use conflicts or negative impacts.
3. Forest Resource
In India, forests form 23% of the total land area. The word ‘forest’ is derived from the Latin word ‘foris’ means ‘outside’ (may be the reference was to a village boundary or fence separating the village and the forest land). A forest is a natural, self-sustaining biotic community predominantly of trees, shrubs and other woody vegetations, usually with a closed canopy. Forest can exist in many different regions under a wide range of conditions, but all true forests share these physical characteristics. This invaluable renewable natural resource is beneficial to human beings in many ways.
Human’s Interaction with Forest:
Human are indisputably a part of most forests. With the exception of extremely inaccessible forestlands, all forests present on Earth today have been influenced by human being for thousands of years. In many cases, forest communities have never been without the influence of human activities. Since pre-history, human beings have realized benefits from forest lands in the form of spiritual values, medicines, shelter, food, materials, fuel and more. Often, humans have sought to manipulate natural processes so as to compel forest systems to produce more of the goods and services desired by people.
Causes of Deforestation:
(1) Population Explosion:
 (2) Forest Fires:
 (3) Grazing Animals:
 (4) Pest Attack:
 (5) Natural Forces:
Effects of Deforestation:
Forests are closely related with climatic change, biological diversity, wild animals, crops, medicinal plants etc.
Large scale deforestation has many far-reaching consequences:
(a) Habitat destruction of wild animals (tree-using animals are deprived of food and shelter.)
(b) Increased soil erosion due to reduction of vegetation cover.
(c) Reduction in the oxygen liberated by plants through photosynthesis.
(d) Increase in pollution due to burning of wood and due to reduction in carbon dioxide fixation by plants.
(e) Decrease in availability of forest products.
(f) Loss of cultural diversity
(g) Loss of Biodiversity
(h) Scarcity of fuel wood and deterioration in economy and quality of life of people residing near forests.
(i) Lowering of the water table due to more run-off and thereby increased use of the underground water increases the frequency of droughts.
(j) Rise in carbon dioxide level has resulted in increased thermal level of earth which in turn results in melting of ice caps and glaciers and consequent flooding of coastal areas.
· Priorities and Strategies for Action towards Sustainable Management 
Value Education:
“An individual is the starting point of environment degradation. If an individual behaves in need and not in greed, and in comfort and not in luxury, and ponders about what is enough for a comfortable life style, most of the problems can be solved.” Mc Neill, (1996). Such thoughts can be developed in an individual by value education. The characters desired by the society are called values. Values are inculcated in the society to maintain prosperity and happiness among the people residing there. Values promote an individual to use natural resources rationally and prevent its wastage. Values develop thoughts in the mind of an individual to think about the welfare of others. Overall it enhances the morality of an individual. Therefore it is the duty of every individual in our society to inculcate the values in our existing generation as well as in coming generation. So that they could be able to think rationally and do logically to complete their needs with the help of existing natural resources and become sensitive to save it for future generation.
Population Control
“To achieve sustainable development and a higher quality of life for all people, States should reduce and eliminate unsustainable patterns of production and consumption and promote appropriate demographic policies.” Rio Declaration, Principle 8 (UN, 1992). The growth in human population around the world affects all people through its impact on the economy and environment. The current rate of population growth is now a significant burden to human well-being. Causes of excessive growth of population are: decline birth rate, migration, lack of education etc. India is the second most populous country of the world with 1.25 billion people. If the current growth rates continue, it will become the most populous country surpassing China in coming days. If we look at the population statistics of our country we find that in just 35 years after independence we added another India in terms of population. Population explosion is causing severe resource depletion and environmental degradation. Our resources like land, water, fossil fuels, minerals etc are limited and due to over exploitation these resources are getting exhausted. Even many of the renewable resources like forests, grasslands, etc are under tremendous pressure. Industrial and economic growth are being raised to meet the demand of raising population, but adding toxic pollutants into air, water, and soil. Education can be utilized as a great weapon to overcome the excessive population growth. Education of rural and remote areas should be our prime concern. The number of illiterate persons is still more in rural and remote areas in comparison to urban areas of India. Education has significant role in abolition of ignorance among people residing in a society. Educated people realize the reality of their existence on earth. In other words we can say an individual become sensitive towards his/her surroundings. Education helps them to make sense about nature usefulness and its sustainable management for their well beings.
Community Participation:
Many of the issues of environmental and sustainable development are diffuse, multi-disciplinary, multi-agency, multi-stakeholder and multi-sector in nature that needs a more collaborative and holistic system approach for a better resolution. Hence, the environmental solution no longer comes as a simple “top down” plan or governmental mandate. The goal of sustainable resources management through a set of realistic steps is the responsibility of all participants in the system. It is impossible for the government to formulate and protect the eco-system solely by means of policy and enforcement. It is we, the scientists, politicians, managers, resource users and concerned citizens to develop and implement a comprehensive management strategy to ensure the sustained production in to consideration, and not just economically important ones (Muruganandam and Sastry, 1998). Here we also need education to understand our beautiful planet and its lifelong support for our existence on it.  
Women Education
As per Heyzer (2005), Women’s education promotes women empowerment, which in turn restricts violence, brings peace and allows their participation in development. In international research (UNESCO 1977), education has been found to be increase industrial productivity and enhance environmental protection. There is growing evidence that women in several countries around the world are taking central roles in the environmental movements. In India Women belonging to lower strata of society are mostly agricultural labourers in the rural areas or coolies and causal labourers in urban construction sites, or employed in pretty and menial services. Dedicated and commited social workers can play a key role in educating the women in this category to realize their simple and basic needs. Women play a vital role in economic activities, agriculture and at home. So proper training and understanding about the importance of different natural resources can be helpful to achieve the target of sustainable natural resources management.
Innovative Teaching Strategies in Class room:
Destiny of India shaped in its class room (Education Commission, 1964-66). So, we must be careful about the appropriate teaching learning processes/strategies in class room of schools or colleges. Environmental education advocates the use of the environment as a living laboratory in the teaching learning process at all levels of education. This approach has its unique place in education if learning by doing is opted as a learning strategy. Learning by doing can be achieved in the environment by undertaking experiments at micro and macro levels with air, water, soil, plants, animals and their interactions with and interdependence on each other. If activities are well planned in this respect, learners will not only understand the environment better but they will be initiated in research thinking, techniques and activities and will also become conscious about environment. Furthermore environment education can be facilitated and made more appealing and possibly become more permanent if it is achieved through research and experiment in the indoor and outdoor environment. It requires problem identification, observation, exploitation, data collection and interpretation, formulating solution and research conclusion.
Conclusion:
Now a day’s every person is learning everywhere by formal and informal ways. As for example a layman is learning to handle smart phone due to his or her needs. Such needs create motivation and concentration towards learning. Therefore, to manage our renewable sources we have to understand its value in our life and spread awareness for its economic and wise use to sustain it for a long time. Value education, population control, community participation, women education, and innovative teaching practices can play significant role in sustainable management of natural renewable resources. Education is a powerful tool to abolish ignorance from our society. Through education an individual realizes the truth of his/her surroundings and its importance for existence of life on this beautiful blue planet. With the help of education and hands on experiments and experiences, all stake holders in a society will be sensitive to manage their needs rationally. Ultimately they will be sensitive towards their responsibilities for the sustainable management of natural renewable resources.
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