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*Need for public awareness

INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES          
         Environment is sum total of water, air, and land, inter-relationships among themselves and also with the human beings, other living organisms and property. 

Environmental science is the study of interactions among physical, chemical, and biological components of the environment. Environmental Science provides an integrated, quantitative, and interdisciplinary approach to the study of environmental systems. 
Environmental Scientists monitor the quality of the environment, interpret the impact of human actions on terrestrial and aquatic ecosystems, and develop strategies for restoring ecosystems. In addition, environmental scientists help planners develop and construct buildings, transportation corridors, and utilities that protect water resources and reflect efficient and beneficial land use. Due to the interdisciplinary nature of environmental science, teams of professionals commonly work together to conduct environmental research or to produce Environmental Impact Statements, as required by the U.S. National Environmental Policy Act (NEPA) or under state laws. Other professional organizations engender work in environmental science and aid in communication among the diverse sciences.

Since most environmental issues deal with human activities, study of economics, law and social sciences are often applied in conjunction with Environmental Science.

Environmental science encompasses issues such as climate change, conservation, biodiversity, water quality, groundwater contamination , soil contamination, use of natural resources, waste management, sustainable development, disaster reduction, air pollution, and noise pollution.

While the environment has been studied for at least as long as there has been science, the recent interest in putting the pieces of understanding together to study environmental systems has come alive as a substantive, active field of scientific investigation starting in the 1960s and 1970s. This has been driven by the need for a large multi-disciplined team to analyze complex environmental problems, the arrival of substantive environmental laws requiring specific environmental protocols of investigation, and growing public awareness of a need for action in addressing environmental problems.

Career outlook

The magnitude and complexity of environmental problems are creating a growing need for scientists with rigorous, interdisciplinary training in environmental science. The majority of Environmental Scientists are employed in governmental positions, but the job market in the private sector is expected to see the most growth because of public policy demand for new rules and regulations. Job growth for environmental scientists should be strongest in private-sector consulting firms. Growth in employment of environmental scientists will be spurred largely by the increasing demands placed on the environment and water resources by population growth. Further demand should result from the need to comply with complex environmental laws and regulations, particularly those regarding ground-water decontamination, clean air, and flood control. Employment of environmental scientists is expected to increase by 25 percent between 2006 and 2016, much faster than the average for all occupations.

Sub-categories



Environmental Scientist sampling water.

Atmospheric sciences examine the new phenomenology of the Earth's gaseous outer layer with emphasis upon interrelation to other systems. Atmospheric sciences comprises meteorological studies, greenhouse gas phenomena, atmospheric dispersion modeling of airborne contaminants,[4]

 HYPERLINK "http://en.wikipedia.org/wiki/Environmental_Science" \l "cite_note-4#cite_note-4" \o "" [5] sound propagation phenomena related to noise pollution, and even light pollution.

Taking the example of the global warming phenomena, physicists create computer models of atmospheric circulation and infra-red radiation transmission, chemists examine the inventory of atmospheric chemicals and their reactions, biologists analyze the plant and animal contributions to carbon dioxide fluxes, and specialists such as meteorologists and oceanographers add additional breadth in understanding the atmospheric dynamics.

Ecology studies typically analyze the dynamics among an interrelated set of populations, or a population and some aspect of its environment. These studies could address endangered species, predator/prey interactions, habitat integrity, effects upon populations by environmental contaminants, or impact analysis of proposed land development upon species viability.

An interdisciplinary analysis of an ecological system which is being impacted by one or more stressors might include several related environmental science fields. For example one might examine an estuarine setting where a proposed industrial development could impact certain species by water pollution and air pollution. For this study biologists would describe the flora and fauna, chemists would analyze the transport of water pollutants to the marsh, physicists would calculate air pollution emissions and geologists would assist in understanding the marsh soils and bay muds.

Environmental chemistry is the study of chemical alterations in the environment. Principal areas of study include soil contamination and water pollution. The topics of analysis involve chemical degradation in the environment, multi-phase transport of chemicals (for example, evaporation of a solvent containing lake to yield solvent as an air pollutant), and chemical effects upon biota.

As an example study, consider the case of a leaking solvent tank which has entered the soil upgradient of a habitat of an endangered species of amphibian. Physicists would develop a computer model to understand the extent of soil contamination and subsurface transport of solvent, chemists would analyze the molecular bonding of the solvent to the specific soil type and biologists would study the impacts upon soil arthropods, plants and ultimately pond dwelling copepods who are the food of the endangered amphibian.

Geosciences include environmental geology, environmental soil science, hydrology, physical geography, climatology, and geomorphology. It may also embrace oceanography and other related fields.

As an example study of soils erosion, calculations would be made of surface runoff by soil scientists. Hydrologists would assist in examining sediment transport in overland flow. Physicists would contribute by assessing the changes in light transmission in the receiving waters. Biologists would analyze subsequent impacts to aquatic flora and fauna from increases in water turbidity.

Environmental assessment is the process of appraisal through which environmental protection and sustainable development may be considered. Environmental assessments typically involve collection of field data, this can be from stakeholders and the ambient environment, and serves to harmonize the linkages between the different branches of the environment and development.

Environmental microbiology is the study of the composition and physiology of microbial communities in the environment. The environment in this case means the soil, water, air and sediments covering the planet and can also include the animals and plants that inhabit these areas. Environmental microbiology also includes the study of microorganisms that exist in artificial environments such as bioreactors.

Regulations driving the studies

In the U.S. the National Environmental Policy Act (NEPA) of 1969 set forth requirements for analysis of major projects in terms of specific environmental criteria. Numerous state laws have echoed these mandates, applying the principles to local scale actions. The upshot has been an explosion of documentation and study of environmental consequences before the fact of development actions.

One can examine the specifics of environmental science by reading examples of Environmental Impact Statements prepared under NEPA such as: Wastewater treatment expansion options discharging into the San Diego/Tiajuana Estuary, Expansion of the San Francisco International Airport, Development of the Houston, Metro Transportation system, Expansion of the metropolitan Boston MBTA transit system, and Construction of Interstate 66 through Arlington, Virginia.

In England and Wales the Environmental Agency (EA), (EA) formed in 1996 is the leading public body for protecting and improving the environment and enforces the regulations listed on the communities and local government site (formerly the office of the deputy prime minister) which help drive the study environmental science in the UK. The Agency was set up under the Environment Act 1995 as an independent body and works closely with UK Government to enforce the regulations.

Terminology

"Environmental science" and "ecology" are different fields of study, although there is some overlap due to the multidisciplinary nature of environmental science. Ecology is the study of the interrelations of living organisms, whether at the population, community, or ecosystem level, and of the relationships between organisms and their environment. In contrast, environmental science is a broad area of study encompassing both biological and physical concepts including diverse areas such as geology, agronomy, meteorology, atmospheric chemistry, soil chemistry, water chemistry, systems modeling, and biological responses of systems to anthropogenic influence. In environmental science these areas of study are integrated and applied to address issues such as water quality, air quality, and soil quality).

Scope 
 (i) Studying the interrelationships among biotic and abiotic components for sustainable human ecosystem,

(ii) Carrying out impact analysis and environmental auditing for the further catastrophic activities,
(iii)Developing and curbing the pollution form existing and new industries.

(iv) Stopping the use of biological and nuclear weapons for destruction of human race,

(iv) Managing the unpredictable disasters and so on.

Need for public awareness

Public awareness is very essential to help understand pros and cons of environmental problems. The United Nations Conference on Environment and Development hels in Rio de Janerio in 1992 and popularly known as Earth summit followed by the world summit on sustainable Development in 2002, have highlighted key issues of global environmental concern. Environmental pollution cannot be removed by laws alone. The proper implementation and especially public participation are important aspects. Public participation is possible only when the public is aware about the ecological and environmental issues. A drive by the government to ban the littering of polythene cannot be successful until the public understands the environmental implications of the same.  The public has to be educated about the fact that if we are degrading our environment we are actually harming our ownselves.
NATURAL RESOURCES
Forest resources

Ecological uses:
 (i) Production of Oxygen: The main green house gas carbondioxide is absorbed by the forests as a raw material for photo synthesis. Thus forest canopy acts as a sink for corbondioxide thereby reducing the problem of global warming caused by green house gas CO2.  

(ii) Wild life habitat: Forests are the homes of millions of wild animals and plants. About 7 million species are found in the tropical forests alone.
(iii) Regulation of hydrological Cycle: Forested watersheds act like giant sponges, absorbing the rainfall, slowing down the runoff. They control climate through transpiration of water and seed clouding.

 (iv) Soil Conservation: Forests bind the soil particles tightly in their roots and prevent soil erosion. They also act as wind breakers.
(v) Pollution moderators: Forests can absorb many toxic gases and can help in keeping the air pure and in preventing noise pollution.

Over Exploitation of Forests

Man depends heavily on forests for food, medicine, shelter, wood and fuel.  With growing civilization the demands for raw material like timber, pulp, minerals, fuel wood etc. shot up resulting in large scale logging, mining, road-building and clearing of forests. Our forests contribute substantially to the national economy. The international timber trade alone is worth over US $ 40 billion per year. The devasting effects of deforestation in India include soil, water and wind erosion, estimated to cost over 16,400 crores every year.
Deforestation

Deforestation means destruction of forests. The total forests area of the world in 1900 was estimated to be 7,000 million hectares which was reduced to 2890 million ha in 1975 fell down to just 2,300 million ha by 2000. Deforestation rate is relatively less in temperature countries, but it is very alarming in tropical countries. Deforestation is a continuous process in India where about 1.3 hectares of forest land has been lost. The per capita availability of forest in India is 0.08 hectares per person which is much lower than the world average of 0.8 hectares. The presence of waste land is a sign of deforestation in India
. 

Causes of Deforestation:
Major causes of deforestation are listed below:

(i) Development projects

(ii) Shifting cultivation

(iii) Fuel requirements

(iv) Construction of dams

(v) Growing food needs.
Consequences of deforestation:
Some of the effects of deforestation are listed below:

a) Effect on climate                 -  (i) global warming (ii) less rain fall (iii) hot climate           

                                                     and others

b) Effect on biodiversity          -  (i) loss of medicinal plants (ii) loss of timber and fuel    

                                                     wood, and others.

c)  Effect on resources             -  (i) loss of land resource (ii) loss of soil fertility  (iii)  

                                                     soil erosion (iv) drastic changes in biogeochemical    

                                                     cycles.

d) Effect on economy              -  (i) increase in medicinal values (ii) demand  of 

                                                    industrial products, and others
e) Effect on food                     -  (i) loss of fruit production (ii) loss of root based foods

Case Studies

Desertification in hilly regions of the Himalayas: - Disappearing Tea gardens in Chhota Nagpur: - Waning rain fall in Udhagamandalam:
.

Timber Extraction

Logging for valuable timber such as teak and mahogany not only involves a few large trees per hectare but about a dozen more trees since they are strongly interlocked with each other by vines etc. Also road construction for making approach to the trees causes further damage to the forests. In India, firewood demand would continue to rise in future mostly consumed in rural areas, where alternative sources of energy, are yet to reach.

Mining
Mining is the process of removing deposits of ores from substantially very well below the ground level. Mining is carried out to remove several minerals including coal. These mineral deposits invariably found in the forest region, and any operation of mining will naturally affect the forests. Mining from shallow deposits is done by surface mining while that from deep deposits is done by sub-surface mining. More than 80,000 ha of land of the country is presently under the stress of mining activities.

Effects of mining resources:
(i) Mining operation require removal of vegetation along with underlying soil mantle and overlying rock masses. This results in destruction of landscape in the area.

(ii) Large scale of deforestation has been reported in Mussorie and Dehradun valley due to mining of various minerals.

(iii) Indiscriminate mining in Goa since 1961 has destroyed more than 50,000 ha of forest land.

(iv) Mining of radioactive mineral in Kerala, Tamilnadu and Karnataka are posing similar threats of deforestation.
Dams and their effects on forests and tribal people
Big dams and river valley projects have multi-purpose uses and have been referred to as "Temples of modern India". India has more than 1550 large dams, the maximum being in the state of  maharashtra (more than 600) followed by Gujrat(more than 250) Madhya Pradesh (130) The highest one is Tehri dam, on river Bhagirathi in Utttaranchal and the largest in terms of capacity is Bhakra dam on river satluj.
Effects on Tribal people

The greatest social cost of big dam is the widespread displacement of local people. It is estimated that the number of people affected directly or indirectly by all big irrigation projects in India over the past 50 years can be as high as 20 millions. The hirakud dam, one of the largest dam executed in fifties, has displaced more than 20,000 people residing in 250 villages.  

Effects on forests

Thousands of hectares of forests have been cleared for executing river valley projects which breaks the natural ecological balance of the region. Floods, landslides become more prevalent in such areas.

For example 

The Narmada sagar project alone has submerged 3.5 lakh hectares of best forest comprising of rich teak and bamboo forests.

The Tehri dam submerged 1000 hectares of forest affecting about 430 species of plants according to the survey carried out by the botanical survey of India.

Water Resources

Uses of Water

Due to its unique properties water is of multiple uses for all living organisms. Water is absolutely essential for life. Most of the life processes take place in water contained in the body. Uptake of nutrients, their distribution in the body, regulation of temperature, and removal of wastes are all mediated through water. 

Human beings depend on water for almost every developmental activity. Water is used for drinking, irrigation, and transportation, washing and waste disposal for industries and used as a coolant for thermal power plants. Water shaped the earth's surface and regulates our climate.  

Over utilization of surface and ground water
With increasing human population and rapid development, the world water withdrawal demands have increased many folds and a large proportion of the water withdrawn is polluted due to anthropogenic activities. Out of the total water reserves of the world, about 97% is salty water and only 3% is fresh water. Even this small fraction of fresh water is not available to us as most of it is locked up in polar ice caps and just 0.003% is readily available to us in the form of ground water and surface water.

Effects of over exploitation of water

(i) Subsidence: When ground water withdrawal is more than its recharge rate, the sediments in the aquifer (a layer of rock that is highly permeable and contains water) get compacted, a phenomenon knows as ground subsidence. It results in sinking of overlying land surface. Due to this structural damage in buildings, fracture in pipes etc., occurs.

(ii) Lowering of water table: Mining of groundwater is done extensively for irrigating crop fields. However, excessive mining would cause lowering of water table.

(iii) Water logging: When excessive irrigation is done with brackish water it raises the water table gradually leading to water-logging and salinity problems.

Floods and drought
Heavy rainfall often causes floods in the low-lying coastal areas. Prolonged downpour can also cause the over-flowing of lakes and rivers resulting into floods. When annual rainfall is below normal and less than evaporation, drought conditions are created.

Causes of flood and drought:
Deforestation, overgrazing, mining, rapid industrialization, global warming etc. have contributed largely to a sharp rise in the incidence of floods. Deforestation leads to desertification and drought too. When the trees are cut, the soil is subject to erosion by heavy rains, winds and sun. The removal of thin top layer of soil takes away the nutrients and the soil becomes useless. The eroded soils exhibit droughty tendency.

Preventive measures:
Clear knowledge in control of drought and desertification can be very useful for dealing with the problem. 
Carefully selected mixed cropping helps to optimize production and minimize the risks of crop failures. 

Social forestry and Wasteland development can prove quite effective to fight the problem, but it should be based on proper understanding of ecological requirement and natural process.

Conflicts over water

Indispensability of water and its unequal distribution has often led to inter-state or international disputes. Issues related to sharing of river water have been largely affecting our farmers and also shaking our governments. Many countries are engaged in bitter rivalries over this precious resource. For instance,

Argentina and Brazil, dispute each other's claims to the La Plata river,

India and Pakistan fight over the rights to water from the Indus,

Mexico and USA have come in conflict over the Colorado river,

India and Bangladesh are fighting for Bhrahmaputra river, and 

Iran and Iraq contest for the water from Shatt-al- Arab river.
Within India, water conflicts are still being continues between the states. For Eg.,  

Sharing of Krishna water between Karnataka and Andhra Pradesh,

Sharing of Siruvani water between Tamilnadu and Kerala, and others.

Sharing of cauvery between Karnataka and Tamilnadu                           

                         On June 2,1990, the Cauvery Water dispute Tribunal was set up which through an interim award directed Karnataka to ensure that 205 TMCF of water was made available in Tamil Nadu's Mettur dam every year, till a settlement was reached. In 1991-1992 due to good monsoon, there was no dispute. In 1995, the situation turned into a crisis due to delayed rains and an expert Committee was set up to look into the matter which found that there was a complex cropping pattern in cauvery basin. Samba paddy in winter, Kuravai paddy in summer and some cash crops demanded intensive water. Thus aggravating the water crisis. Proper selection of crop varieties, optimum use of water, better rationing are suggested as some measures to solve the problem.

Big-Dams –Benefits and Problems
Benefits:
(i)River valley projects with big dams play a key role in the development process due to their multiple uses.

(ii) These dams aim at providing employment for tribal people and raising the standard and quality of life. 

(iii) Dams can help in checking floods and generate electricity and reduce water and power shortage, provide irrigation water to lower areas, provide drinking water in remote areas and promote navigation, fishery etc.

Problems:
The impacts of big dams can be upstream as well as downstream levels.

The upstream problems include the following:

 (i)   Displacement of tribal people

 (ii)  Loss of forests, flora and fauna

(iii)  Changes in fisheries 

(iv)  Saltation and sedimentation of reservoirs

(v)   Loss of non-forest land

(vi)  Stagnation and waterlogging near reservoir

(Vii)Breeding vectors and spread of vector –borne diseases

(viii)Reservoir induces seismicity causing earthquakes

(ix)  Microclimatic changes

(x)   Growth of aquatic weeds.
The upstream problems include the following:

(i)  Water logging and salinity due to over irrigation

(ii)  Microclimatic changes

(iii) Reduced water flow and slit deposition in river
(iv) Flash foods

(v) Salt water intrusion at river mouth.

(vi) Loss of land fertility

(vii) Outbreak of vector-borne diseases like malaria.
Mineral Resources

Uses of minerals
Mineral is an element or inorganic compound that occurs naturally. The main uses of minerals are as follows:
(i) Development of industrial plants and machinery

(ii) Generation of energy eg. coal, lignite, uranium.

(iii) Construction, housing ,settlements

(iv) Defense equipments- weapons, settlement

(iv) Transportation means

(v) Communication-telephone wires, cables, electronic devices.

(vi) Medical system- particularly in Ayurvedic System.
(vii) Formation of alloys for various purposes

(viii) Agriculture- as fertilizers, seed dressings and fungicides

(ix) Jewellery- eg. Gold, silver, platinum, diamond.  

Major reserves and important uses of some of the metals
Major uses of some of the non metallic minerals
Environmental impacts of mineral extraction: 
Major mines which are known for causing severe problems are given below:

Jaduguda Uranium Mine, Jharkhand- exposing local people to radioactive hazards.

Jharia coal mines, Jharkhand- underground fire leading to land subsidence and forced displacement of people.

Sukinda chromite mines, Orissa- Seeping of hexavalent chromium into river posing serious health hazard, Cr6+ being highly toxic and carcinogenic.

Kudremukh iron ore mine, Karnataka- causing river pollution and threat to biodiversity.

East coast Bauxite mine, Orissa-Land encroachment and issue of rehabilitation unsettled
North-Eastern Coal Fields, Assam-Very high sulphur contamination of groundwater.
Impacts of mining: Ming is done to extract minerals from deep deposits in soil.
Environmental damages caused by mining activities are as follows:

(i) Devegetation and defacing of lands: Mining requires removal of vegetation along with underlying soil mantle and overlying rock masses. This results in destruction of landscape in the area.

(ii) Subsidence of land: Subsidence of mining areas results in tilting of buildings, cracks in houses, buckling of roads, bending of rail tracks and leaking of gas from cracked pipe lines leading to serious disasters.
(iii) Groundwater contamination: Mining pollutes the groundwater. Sulphur, usually present as an impurity in many ores is known to get converted into sulphuric acid through microbial action, thereby making the water acidic.

(iv) Surface water pollution: The acid mine drainage often contaminates the nearby streams and lakes. The acidic water, radioactive substances like uranium, heavy metals also contaminate the water bodies and kill aquatic animals.

(v) Air pollution: In order to separate and purify the metal from other impurities in the ore, smelting is done which emits enormous quantities of air pollutants. Oxides of sulphur, arsenic, cadmium and lead etc. shoot up in the atmosphere near the smelters and the public suffers from several health problems. 

(vi) Occupational Health Hazards: Miners working in different type of mines suffer from asbestosis, silicosis, black lung disease etc. 

Remedial measures:
Adopting eco-friendly  mining technology
Utilization of low grade ores by using microbial – leaching technique. In this method, the ores are inoculated with the desired strains of bacteria like Thiobacillus ferroxidans, which remove the impurities and leave the pure mineral.

Re-vegetating mined areas with appropriate plants

Gradual restoration of flora

Prevention of toxic drainage discharge.

Case studies

Mining and quarrying in Udaipur

Soap stones, building stone, and dolomite mines spread over 15,000 hectares in Udaipur have caused many adverse impacts on environment. About 150 tones of explosives are used per month in blasting. The Maton mines have badly polluted the Ahar river.  The hills around the mines are suffering from acute soil erosion. The waste water flows towards a big tank of " Bag Dara". Due to scarcity of water people are compelled to use this effluent for irrigation purpose. The animals like tiger, lion, deer, and birds have disappeared from the mining area. 

Mining in Sariska Tiger Reserve in Aravallis

The Aravalli range is spread over about 692 Km in the North-west India covering Gujrat, Rajasthan, Haryana, and Delhi. The hill is rich in mineral resources. Mining operations within and around the Sariska Tiger reserve has left many areas permanently infertile and barren. The precious wild life is under serious threat. 

Food resources
World Food Problems

During the last 50 years world grain production has increased almost three times. The per capita production is increased by about 50%. At the same time population growth increased at such a rate in less developed countries. Every 40 million people die of undernourishment and malnutrition. This means that every year our food problem is killing as many people as were killed by the atomic bomb dropped on Hiroshima during World War II. This statistics emphasize the need to increase our food production, and also to control population growth. It is estimated that 300 millions are still undernourished. 

Impacts of overgrazing and agriculture.

Overgrazing:
Overgrazing can limit livestock production. Over grazing occurs when too many animals graze for too long and exceed the carrying capacity of a grass land area.

Impact of overgrazing:
(i) Land degradation: Overgrazing removes the grass cover. The humus content of the soil is decreased and it leads to poor, dry, compacted soil.

(ii) Soil erosion: The soil roots are very good binders of soil. When the grasses are removed, the soil becomes loose and susceptible to the action of wind and water.

(iii) Loss of useful species: Due to overgrazing the nutritious species like cenchrus, panicum etc. are replaced by thorny plants like Parthenium, Xanthium etc. These species do not have a good capacity of binding the soil particles and, therefore, the soil becomes more prone to soil erosion. 
Agriculture:
Traditional agriculture and its impacts: It usually involves a small plot, simple tools, naturally available water, organic fertilizer and a mix of crops.

Main impacts:

Deforestation

Soil erosion

Depletion of nutrients
Modern Agriculture and its impacts: It makes use of hybrid seeds of selected and single crop variety, high-tech equipments and lots of energy subsidies in the form of fertilizers, pesticides and irrigation water.

Main impacts:
(i) Impacts related to high yielding verities (HYV): The uses of HYVs encourage monoculture i.e. the same genotype is grown over vast areas. Incase of an attack by some pathogen, there is total devastation of the crop by the disease due to exactly uniform conditions, which help in rapid spread of the disease.

(ii) Fertilizer related problems:
(a) Micronutrient imbalance: Chemical fertilizers have nitrogen, phosphorus and potassium (N,P,K) which are essential macronutrients. Excessive use of fertilizers cause micronutrient imbalance. For example, excessive fertilizer use in Punjab and Haryana has caused deficiency of the micronutrient Zinc in the soils, which is affecting productivity of the soil.
(b) Nitrate Pollution: Nitrogenous fertilizers applied in the fields often leach deep into the soil and ultimately contaminate the ground water. The nitrates get concentrated in the water and when their concentration exceeds 25 mg/L, they become the cause of a serious health hazard called "Blue Baby Syndrome" or methaemoglobinemia. This disease affects the infants to the maximum extent causing even death.

(c) Eutrophication: A large proportion of nitrogen and phosphorus used in crop fields is washed off along with runoff water and reach the water bodies causing over nourishment of the lakes, a process known as Eutrophication. (Eu=more, tropic=nutrition). Due to Eutrophication the lakes get invaded by algal blooms. These algal species grow very fast by rapidly using up the nutrients. The algal species quickly complete their life cycle and die thereby adding a lot of dead matter. The fishes are also killed and there is lot of dead matter that starts getting decomposed. Oxygen is consumed in the process of decomposition and very soon the water gets depleted of dissolved oxygen. This further affects aquatic fauna and ultimately anaerobic conditions are created where only pathogenic anaerobic bacteria can survive. Thus, due to excessive use of fertilizers in the agricultural fields the lake ecosystem gets degraded. 

(iii) Pesticide related problems: Thousands of types of pesticides are used in agriculture. The first generation pesticides include chemicals like sulphur, arsenic, lead or mercury to kill the pests. They have number of side effects as discussed below:

(a) Creating resistance in pests and producing new pests: About 20 species of pests are now known which have become immune to all types of pesticides and are known as "Super pests".
(b) Death of non-target organisms: Many insecticides not only kill the target species but also several non-target species that are useful to us.

(c) Biological magnification: Many of the pesticides are non-biodegradable and keep on accumulating in the food chain, a process called biological magnification. This is very harmful.

(iv) Water Logging: Over irrigation of croplands by farmers for good growth of their crop usually leads to water logging. Inadequate drainage caused excess water to accumulate underground and gradually forms a continuous column with the water table. Under water-logged conditions, pore-spaces in the soil get fully drenched with water and the soil- air gets depleted. The water table rises while the roots of plants do not get adequate air for respiration, Mechanical strength of the soil declines, the crop plants get lodged and crop yield falls. In Punjab and Haryana, extensive areas have become water-logged due to adequate canal water supply or tube-well water. Preventing excessive irrigation, sub-surface drainage technology and bio-drainage with trees like Eucalyptus are some of the remedial measures to prevent water-logging. 
(v) Salinity Problem: At present one third of the total cultivable land area of the world is affected by salts. Saline soils are characterized by the accumulation of soluble salts like sodium chloride, sodium sulphate, calcium chloride, magnesium chloride etc. in the soil profile. Their electrical conductivity is more than 4 dS/m. Sodic soils have carbonates and bicarbonates of sodium, the pH usually exceeds 8.0 and the exchangeable sodium percentage (ESP) is more than 15%.

Remedy: (i) The most common method for getting rid of salts is to flush them out by applying more good quality water to such soils.

(ii) Another method is laying underground network of perforated drainage pipes for flushing out the salts slowly.

Case studies

Salinity and water logging in Punjab, Haryana and Rajasthan: 
The first alarming report of salt-affected wasteland formation due to irrigation practices came from Haryana in 1858. Several villages in Panipat, and Delhi lying in Western Yamuna Canal were suffering from salinity problems. The floods of 1947, 1950, 1952, 1954-55 in Punjab resulted in aggravated water logging with serious drainage problems. Introduction to canal irrigation in 1.3 m ha in Haryana resulted in raise in water table followed by water-logging and salinity in many irrigated areas as a result of fall in crop productivity. Rajasthan too has suffered badly in this regard following the biggest irrigation project "Indra Gandhi Canal Project".
Energy resources
Growing energy needs.

Development in different sectors relies largely upon energy. Agriculture, industry, mining, transportation, lighting, cooling and heating in buildings all need energy. With the demands of growing population the world is facing further energy deficit. In developed countries like U.S.A and Canada an average person consumes 300 GJ per year. By contrast, an average man in a poor country like Bhutan, Nepal or Ethiopia consumes less than 1 GJ per year. This clearly shows that our life-style and standard of living are closely related to energy needs.

Renewable and Non-Renewable energy sources

Life on earth depends upon a large number of things and services provided by nature, which are knows as energy resources. 

Energy Resources are of two kinds.

(i) Renewable resources: which are inexhaustive  and can be regenerated within a given span of time eg. Forests, wildlife, wind energy, biomass energy etc. Solar energy is also a renewable form of energy as it is an inexhaustible source of energy.

(ii) Non-renewable resources which cannot be regenerated eg. Fossil fuels like coal, petroleum etc. Once we exhaust these reserves, the same cannot be replenished.

Even our renewable resources can become non-renewable if we exploit them to such extent their rate of consumption exceeds their rate of regeneration.

Renewable energy resources.

(i) Solar energy: Sun releases enormous quantity of energy in the form of heat and light. The solar energy received by the near earth space is approximately1.4 kJ/s/m2 known as solar constant. Now we have several techniques for harnessing solar energy. Solar heat collectors, solar cells, solar cooker, solar water heater, solar furnace and solar power plant are some important solar energy harvesting devices.
(ii) Wind Energy: The high speed winds have a lot of energy in them as kinetic energy due to their motion. Wind energy is very useful as it does not cause any air pollution. After the installation cost, the wind energy is very cheap.

(iii) Hydro power: The water flowing in a river is collected by constructing a big dam where the water is stored and allowed to fall from a height. The blades of turbine located at the bottom of the dam move with the fast moving water which in turn rotates the generator and produces electricity. Hydro power does not cause any pollution. Hydro power projects help in controlling floods, used for irrigation, navigation etc.

(iv) Tidal energy: Ocean tides produced by gravitational forces of sun and moon contain enormous amounts of energy. The tidal energy is harnessed by constructing a tidal barrage. During high tide, the water flows into the reservoir of the barrage and turns the turbine, which in turn produces electricity by rotating the generators. During low tide, when the sea-level is low, the sea water stored in the barrage reservoir flows out into the sea and again turns the turbines.
(v) Ocean thermal energy (OTE): The energy available due to the difference in the temperature of water at the surface of the tropical oceans and at deeper levels is called OTE. This energy is used to boil liquid like ammonia. The high pressure vapours of the liquid formed by boiling are then used to turn the turbine of a generator and produce electricity.
(vi) Geothermal energy: The energy harnessed from hot rocks present inside the earth is called geothermal energy. Sometimes the steam or boiling water underneath the earth does not find any place to come out. We can drill a hole up to the hot rocks and by putting a pipe in it make the steam or hot water gush out through the pipe at high pressure which turns the turbine of a generator to produce electricity.

(vi) Biomass energy: Biomass is the organic matter produced by the plants or animals which include wood, crop, residues, cattle dung agricultural wastes etc. The burning of biogas cause air pollution and produce a lot of ash. It is therefore more useful to convert biomass into biogas or bio fuels.
(vii) Biogas: Biogas is a mixture of methane, carbon dioxide, hydrogen and hydrogen sulphide. Biogas is produced by anaerobic degradation of animal wastes in the presence of water. Anaerobic degradation means break down of organic matter by bacteria in the absence of oxygen. Biogas has many advantages. It is clean, non-polluting and cheap. There is direct supply of gas from the plant and there is no storage problem.
(vii) Bio fuels: Biomass can be fermented to alcohols like ethanol and methanol which can be used as fuels. Gasohol is common fuel in Brazil and Zimbabwe for running cars and buses. Methanol is very useful since it burns at a lower temperature than gasoline or diesel. Due to its high calorific value, hydrogen can serve as an excellent fuel. Moreover it is non-polluting and can be easily produced. Presently H2 is used in the form of liquid hydrogen as a fuel in spaceships.
Non -Renewable energy resources:
(i) Coal: Coal was formed 255-250 million years ago in the hot, damp regions of the earth during the carboniferous age. The ancient plants along the banks of rivers were buried after death into the soil and due to the heat and pressures gradually got converted into peat and coal over million years of time. When coal burnt it produces carbon dioxide, which is a green house gas responsible for causing enhanced global warming.

(ii) Petroleum: It is the life line of global economy. Petroleum is a cleaner fuel as compared to coal as it burns completely and leaves no residue. It is also easy to transport and use. Crude petroleum is a complex mixture of  alkane hydrocarbons. Hence it has to be refined by the process of fractional distillation, during which we get large variety of products namely, petroleum gas, kerosene, petrol, diesel, fuel oil, lubricating oil, paraffin wax etc. the petroleum gas is easily converted to liquid form under pressure as LPG.

(iii) Natural gas: It is mainly composed of methane with small amounts of propane and ethane. It is used as a domestic and industrial fuel in thermal power plants for generating electricity. It is used as a source of hydrogen gas in fertilizer industry and as a source of carbon in tyre industry.

(iv) Nuclear energy: Nuclear energy is known for its high destructive power. Nuclear energy can be generated by two types of reactions:

(a) Nuclear fission: It is the nuclear reaction in which heavy isotopes are split into lighter nuclei on bombardment by neutrons. Fission reaction of U235 is given below.
            92U235 +0n1   →      36Kr92  +   56Ba141  +  3  0n1  + energy
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(b) Nuclear fusion: Here two isotopes of a light element are forced together at extremely high temperatures (1 billion ºC) until they fuse to form a heavier nucleus releasing enormous amount of energy in the process.

                                              1H2+1H2   →    3He2+0n1+energy

Nuclear energy has tremendous potential but any leakage from the reactor may cause devastating nuclear pollution. Disposal of the nuclear waste is also a big problem.
Land Resources

Land as a resource

We depend upon land for our food, fibre, and fuel wood. Soil, especially the top soil, is classified as a renewable resource because it is continuously regenerated by natural process though at a very slow rate. About 200-1000 years are needed for the formation of one inch or 2.5 cm soil, depending upon the climate and the soil type. But, when rate of erosion is faster than rate of renewal, then the soil becomes a non-renewable resource. 
Land degradation

With increasing population growth the demands for land for producing food, fibre and fuel wood is also increasing. Hence there is more and more pressure on limited land resources which are getting degraded due to over-exploitation. Soil erosion, water-logging, salinization and contamination of the soil with industrial wastes like fly-ash, press-mud or heavy metals all cause degradation of land.  
Man induced landslides

Various anthropogenic activities like hydroelectric projects, large dams, reservoirs, construction of roads and railway lines, construction of buildings, mining etc are responsible for clearing of large forested areas. Earlier there were few reports of landslides between Rishikesh and Byasi on Badrinath Highway area. But, after the highway was constructed, 15 landslides occurred in a single year. During the construction of roads, mining activities etc. huge portions of fragile mountainous areas are cut or destroyed by dynamite and thrown into adjacent valleys and streams. These land masses weaken the already fragile mountain slopes and lead to landslides. They also increase the turbidity of various nearby streams, thereby reducing their productivity.  

Soil erosion

The literal meaning of soil erosion is wearing away of soil. Soil erosion is defined as the movement of soil components, especially surface litter and top soil from one place to another. Soil erosion results in the loss of fertility because it is the top soil layer which is fertile. Soil erosion is basically of two types based upon the cause of erosion:

(i) Normal erosion or geological erosion: caused by the gradual removal of top soil by natural processes which bring equilibrium between physical, biological and hydrological activities and maintain a natural balance between erosion and renewal. (ii) Accelerate erosion: This is mainly caused by man made activities and the rate of erosion is much faster than the rate of formation of soil. Overgrazing, deforestation and mining are some important activities causing accelerated erosion.

There are two types of agents which cause soil erosion.

(i) Climatic agents: water and wind are the climatic agents of soil erosion. Water affects soil erosion in the form of rain.
Water induced soil erosion is of following types:

(a) Sheet erosion: When there is uniform removal of a thin layer of soil from a large surface area, it is called sheet erosion.

(b) Rill erosion: when there is rainfall and rapidly running water produces finger-shaped grooves or rills over the area, it is called rill erosion.

(c) Gully erosion: When the rainfall is very heavy, deeper cavities or gullies are formed, which may be U or V shaped.

(d)  Slip erosion: This occurs due to heavy rainfall on slopes of hills and mountains.

(e) Stream bank erosion: During the rainy season, when fast running streams take a turn in some other direction, they cut the soil and make caves in the bank. 

Wind erosion is responsible for the following three types of soil movements:
(i) Saltation:  This occurs under the influence of direct pressure of stormy wind     

and the soil particles of  1-1.5 mm diameter move up in vertical direction.           

(ii) Suspension: Here fine soil particles (less than 1mm diameter) which are     

 suspended on the air are kicked up and taken away to distant places.

(iii) Surface creep: Here the large particles (5-10 mm diameter) creep over the soil    surface along with wind.
(ii) Biotic agents: excessive grazing, mining, and deforestation are the major biotic agents responsible for soil erosion.  Deforestation without reforestation, overgrazing by cattle, surface mining without land reclamation, irrigation techniques that lead to salt build- up, water logged soil, make the top soil vulnerable to erosion.

Soil conservation practices: 
In order to prevent soil erosion and conserve the soil the following practices are employed.

(i) Conventional till farming: In traditional method the soil is broken up and smoothed to make a planting surface. This disturbs the soil and makes it susceptible to erosion. Conservational till farming, popularly known as no-till-farming causes minimum disturbance to the top soil. Here special tillers break up and loosen the subsurface soil without turning over the top soil. The tilting machines make slits in the soil and inject seeds, fertilizers, and little water in the slit, so that crop grows successfully.  

(ii) Contour farming:  On gentle slopes, crops are grown in rows across, rather up and  down. This practice is knows as contour farming. It helps to hold soil and slow down loss of soil through run-off water.

(iii) Terracing: It is used on still steeper slopes are converted into a series of broad terraces which run across the contour. Terracing retains water for crops at all levels and cuts down soil erosion.

(iv) Strip cropping : Here strops of crops are alternated with strips of soil saving crops like grasses or grass- legume mixture. What ever run-off comes from the cropped soil is retained by the strip of cover- crop and this reduces soil erosion.
(v) Alley cropping: It is a form of inter – cropping in which crops are planted between rows of trees or shrubs. This is also called Agro forestry. Even when the crop is harvested, the soil is not fallow because trees and shrubs still remain on the soil holding the soil particles and prevent soil erosion.

(vi)Wind breaks or shelterbelts: The trees are planted in long rows along the cultivated land boundary so that wind is blocked. The wind speed is substantially reduced which helps in preventing wind erosion of soil.  
Desertification

                 Desertification is characterized by devegitation  and loss of vegetal over, depletion of groundwater, salinization and severe soil erosion. Desertification leads to the conversion of irrigated croplands to desert like conditions in which agricultural productivity falls. Moderate desertification produce 10-25% drop in productivity. Severe desertification cause 25-50% drop while very severe desertification results in 50% drop in productivity.

Causes of Desertification: The major man made activities responsible for desertification are as follows.
(i) Deforestation: Deforestation means destruction of forests. The total forests area of the world in 1900 was estimated to be 7,000 million hectares which was reduced to 2890 million ha in 1975 fell down to just 2,300 million ha by 2000. Deforestation rate is relatively less in temperature countries, but it is very alarming in tropical countries.

(ii) Overgrazing: Overgrazing can limit livestock production. Over grazing                  occurs when too many animals graze for too long and exceed the carrying                   capacity of a grass land area.  Overgrazing removes the grass cover. The                   humus content of the soil is decreased and it leads to poor, dry, compacted                    soil. The soil roots are very good binders of soil. When the grasses are                    removed, the soil becomes loose and susceptible to the action of wind and                   water. The dry barren land reflects more of the suns heat, changing wind                    patterns leading to further desertification 
(iii) Mining and quarrying: Mining operation requires removal of vegetation along with underlying soil mantle and overlying rock masses. This results in destruction of landscape in the area.
Conservation of natural resources: role of an individual 
               Different natural resources like forests, water, soil, food, mineral and energy resources play a vital role in the development of a nation. While conservation efforts are underway at National as well as International level, the individual efforts for conservation of natural resources can go a long way.

Conserve Water

Don't keep water taps running while brushing, shaving, washing or bathing.

Check for water leaks in pipes and toilets and repair them promptly.  A small pin-hole sized leak will lead to the wastage of 640 liters of water in a month.

Use drip irrigation and sprinkling irrigation to improve irrigation efficiency and reduce evaporation.

Install a small system to capture rain water and collect normally wasted used water from sinks, cloth-washers, bathtubs etc. which can be used for watering the plants
Build rain water harvesting system in your house.  Even the President of India is doing this.
Conserve energy

Turn off lights, fans and other appliances when not in use.

Obtain as much heat as possible from natural sources.  Dry the clothes in sun instead of drier if it is a sunny day.

Use solar cooker for cooking your food on sunny days which will be more nutritious and will cut down on your LPG expenses.

Grow deciduous trees and climbers at proper places outside your home to cut off intense heat of summers and get a cool breeze and shade.  This will cut off your electricity charges on coolers and air-conditioners.

Try riding bicycle or just walk down small distances instead of using your car or scooter. 
Protect the soil

While constructing your house, don't uproot the trees as far as possible.  Plant the disturbed areas with a fast growing native ground cover.

Make compost from your kitchen waste and use it for your kitchen-garden or flower-pots.

Do not irrigate the plants using a strong flow of water, as it would wash off the soil.

If you own agricultural fields, do not over-irrigate your fields without proper drainage to prevent water logging and salinisation . 
Use mixed cropping so that some specific soil nutrients do not get depleted.

Promote Sustainable Agriculture

Do not waste food.  Take as much as you can eat 

Reduce the use of pesticides.

Fertilize your crop primarily with organic fertilizers.

Eat local and seasonal vegetables.  This saves lot of energy on transport, storage and preservation.

Control pests by a combination of cultivation and biological control methods.

Equitable use of resources for sustainable life style

There is a big divide in the world as North and South, the more developed countries (MDC'S) and less developed countries (LDC'S), the haves and the have nots. The MDC's have only 22% of world's population, but they use 88% of its natural resources, 73% of its energy and command 85% of its income.

As the rich nations continue to grow, they will reach a limit.  If they have a growth rat of 10% every year, they will show 1024 times increase in the next 70 years.  Will this much of growth be sustainable?  The answer is 'No' because many of our earth's resources are limited and even the renewable resources will become unsustainable if their use exceeds their regeneration.



Thus, the solution to this problem is to have more equitable distribution of resources and wealth.  We cannot expect the poor countries to stop growth in order to check pollution because development brings employment and the main problem of these countries is to tackle poverty. The poor in the LDC'S are at least able to sustain their life.  Unless they are provided with such basic resources, we cannot think of rooting out the problems related to dirty, unhygienic, polluted, disease infested settlements of these people-which contribute to unsustainability.

Thus, the two basic causes of unsustainability are over population in poor countries who have under consumption of resources and over consumption of resources by the rich countries, which generate wastes.  In order to achieve sustainable life styles it is desirable to achieve a more balanced and equitable distribution of global resources and income to meet everyone's basic needs.


The rich countries will have to lower down their consumption levels while the bare minimum needs of the poor have to be fulfilled by providing them resources.  A fairer sharing of resources will narrow down the gap between the rich and the poor and will lead to sustainable development for all and not just for a privileged group.
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Concept of Ecosystem


The ecosystem is a unit or a system which is composed of a number of subunits that are all directly or indirectly linked with each other.  They may be freely exchanging energy and matter from outside—an open ecosystem or may be isolated from outside—a closed ecosystem.

Structure of an ecosystem

1.
Biotic Structure

The plants, animals and microorganisms present in an ecosystem from the biotic component.  These organisms have different nutritional behaviour and status in the ecosystems and are accordingly known as Producers or Consumers, based on how do they get their food.

2.
Abiotic structure

The physical and chemical components of an ecosystem constitute its abiotic structure.  It includes climatic factors, edaphic (soil) factors, geographical factors, energy, nutrients and toxic substances.
Functional Attributes

Every ecosystem performs under natural conditions in a systematic way.  It receives energy from the sun and passes it on through various biotic components and in facts, all life depends upon this flow of energy.  The major functional attributes of an ecosystem are as follows:

1. Food chain, food webs and trophic structure 

2. Energy flow

3.  Cycling of nutrients (Biogeochemical cycles)

4.  Primary and Secondary production

5.  Ecosystem development and regulation 

Producers: 
They are mainly the green plants, which can synthesize their food themselves by making use of carbondioxide present in the air and water in the presence of sunlight by involving chlorophyll, the green pigment present in the leaves, through the process of photosynthesis.  They are also known as photo autotrophs (auto=self; troph=food, photo=light).


There are some microorganisms also which can produce organic matter to some extent through oxidation of certain chemicals in the absence of sunlight.  They are known as chemosynthetic organisms or chemo-autotophs.  For instance in the ocean depths, where there is no sunlight, chemoautotrophic sulphur bacteria make use of the heat generated by the decay of radioactive elements present in the earth's core and released in ocean's depths.  They use this heat to convert dissolved hydrogen sulphide (H2S) and carbon dioxide (CO2) into organic compounds.

Consumers:
 All organisms which get their organic food by feeding upon other organisms are called consumers, which are of the following types.

(i)Herbivores (plant eaters): They feed directly on producers and hence also known as primary consumers. e.g. rabbit, insect, man.

(ii) Carnivores (meat eaters): They feed other consumers. If they feed on herbivores they are called secondary consumers (e.g. frog) and if they feed on the carnivores (snake, big fish etc.) they are known as tertiary carnivores/consumers.
(iii) Omnivores: They feed on both plants and animals. E.g. humans, rat, fox, many birds.

(iv) Detritivores Detritus feeders or Saprotrophs): They feed on the parts of dead organisms, wastes of living organisms, their castoffs and partially decomposed matter e.g. beetles, termites, ants, crabs, earthworms etc.

Decomposers:
 They derive their nutrition by breaking down the complex organic molecules to simpler organic compounds and ultimately into inorganic nutrients.  Various bacteria and fungi are decomposers.
In all the ecosystems, this biotic structure prevails.  However, in some, it is the primary producers which predominate (e.g. in forests, agroecosystems) while in others the decomposers predominate (e.g. deep ocean).

Food Chains

The sequence of eating and being eaten in an ecosystem is known as food chain.  All organisms, living or dead, are potential food for some other organism and thus, there is essentially no waste in the functioning of a natural ecosystem.  A caterpillar eats a plant leaf, a sparrow eats the caterpillar, a cat or a hawk eats the sparrow and when they all die, they are all consumed by microorganism like bacteria or fungi (decomposers) which break down the organic matter and convert it into simple inorganic substances that can again be used by the plants-the primary producers.

Some common examples of simple food chains are:


Grass → grasshopper → Frog → Snake →Hawk (Grassland ecosystem)


Phytoplanktons → water fleas → small fish → Tuna (Pond ecosystem)


Lichens → reindeer → Man (Arctic tundra)

Each organism in the ecosystem is assigned a feeding level or trophic level depending on its nutritional status.  Thus, in the grassland food chain, grasshopper occupies the I trophic level, frog the II and snake and hawk occupy the III and the IV trophic levels, respectively.  In nature, we come across two major types of food chains:

(i) Grazing food chain:  It starts with green plants (primary producers) and culminates in carnivores.
Example: Grass→ Rabbit→ Fox

(ii) Detritus food chain:  It starts with dead organic matter which the detritivores and decomposers consume.  Partially decomposed dead organic matter and even the decomposers are consumed by detritivores and their predators.

Examples: Leaf litter→ algae→ crabs→ small carnivorous fish→ large carnivorous fish (Mangrove ecosystem)

Dead organic matter→ fungi→ bacteria (Forest ecosystem)
Both the food chains occur together in natural ecosystems, but grazing food chain usually predominates.
Food Web

Food web is a network of food chains where different types of organisms are connected at different trophic level, so that there are a number of options of eating and being eaten at each trophic level. In a tropical region, the ecosystems are much more complex.  They have a rich species diversity and therefore, the food webs are much more complex. Food webs give greater stability to the ecosystem.  In a linear food chain, if one species becomes extinct or one species suffers then the species in the subsequent trophic levels are also affected. In a food web, on the other hand, there are a number of options available at each trophic level. So if one species is affected, it does not affect other trophic levels so seriously.

For Example:  Hawk eats both mice and birds. Coyote eats mice, rabbits and birds. 
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Significance of food chains and food webs:
Food chains and food webs play a very significant role in the ecosystem because the two most important functions of energy flow and nutrient cycling take place through them.  
They help maintain the ecological balance.

Food chains show a unique property of biological magnification of some chemicals.


Ecological Pyramids

Graphic representation of trophic structure and function of an ecosystem, starting with producers at the base and successive trophic levels forming the apex is known as an ecological pyramid.  Ecological pyramids are of three types:


Pyramid of numbers:  It represents the number of individual organisms at each trophic level.  We may have upright or inverted pyramid of numbers, depending upon the type of ecosystem and food chain as shown in Fig.1.  A grassland ecosystem (Fig. 1) and a pond ecosystem show an upright pyramid of numbers.  The producers in the grasslands are grasses and that in a pond are phytoplanktons (algae etc.), which are small in size and very large in number.  So the producers form a broad base.  The herbivores in grassland are insects while tertiary carnivores are hawks or other birds which are gradually less and less in number and hence the pyramid apex becomes gradually narrower forming an upright pyramid.
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Fig:1. Grassland ecosystem
Pyramid of biomass:  It is based upon the total biomass (dry matter) at each trophic level in a food chain.  The pyramid of biomass can also be upright or inverted. Fig.2. show pyramids of biomass in an aquatic ecosystem.       
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Fig:2 Pyramid of biomass in pond
The pond ecosystem shows an inverted pyramid of biomass (Fig. 2).  The total biomass of producers (phytoplanktons) is much less as compared to herbivores (zooplanktons, insects), carnivores (Small fish) and tertiary carnivores (big fish).  Thus the pyramid takes an inverted shape with narrow base and broad apex.

Pyramid of Energy:  The amount of energy present at each trophic level is considered for this type of pyramid of energy gives the best representation of the tropic relationships and it is always upright. There is a sharp decline in energy level of each successive trophic level as we move from producers to top carnivores.  Therefore, the pyramid of energy is always upright as shown in Fig.3. 
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Fig:3. Pyramid of energy

Energy Flow in an Ecosystem

Flow of energy in an ecosystem takes place through the food chain and it is this energy flow which keeps the ecosystem going. The most important feature of this energy flow is that it is unidirectional or one-way flow. Unlike the nutrients, (like carbon, nitrogen, phosphorus etc.) energy is not reused in the food chain. Also, the flow of energy follows the two laws of Thermodynamics:
            I law of thermodynamics states that energy can neither be created nor be destroyed but it can be transferred from one form to another. The solar energy captured by the green plants (producers) gets converted into biochemical energy of plants and later into that of consumers. 


II law of Thermodynamics states that energy dissipates as it is used or in other words, it gets converted from a more concentrated to dispersed form. As energy flows through the food chain, there occurs dissipation of energy at every trophic level.

Ecological Succession


Ecological succession is defined as an orderly process of changes in the community structure and function with time mediated through modifications in the physical environment and ultimately culminating in a stabilized ecosystem known as climax.


Ecological successions starting on different types of areas or substrata are named differently as follows:

(i) Hydrarch or Hydrosere : Starting in watery area like pond, swamp, bog

(ii) Mesarch : starting in an area of adequate moisture.

(iii) Xerarch or Xerosere : Starting in a dry area with little moisture. They can be of the following types:
Lithosere
:
starting on a bare rock
Psammosere
:
starting on sand
Halosere
:
starting on saline soil

Process of Succession


The process of succession takes place in a systematic order of sequential steps as follows:
(i) Nudation : It is the development of a bare area, without any life form. The bare area may be caused due to several anthropogenic activities
(ii) Invasion: It is the successful establishment of one or more species on a bare area through dispersal or migration, followed by ecesis or establishment. 

(iii) Competition and coaction: As the number of individuals grows there is competition, for space, water and nutrition. They influence each other in a number of ways, known as coaction.

(iv) Reaction : The living organisms  have a strong influence on the environment which is modified to a large extent and this is known as reaction.

(v) Stabilization : The succession ultimately culminates in a more or less stable community called climax which is in equilibrium with the environment.

Let us consider very briefly two types of succession.

A. Hydrosere (Hydrarch) : This type of succession starts in a water body like pond. A number of intermediate stages come and ultimately it culminates in a climax community which is a forest.
B. Xerosere (Xerarch) : This type of succession originates on a bare rock, which lacks water and organic matter. Interestingly, here also the climax community is a forest, although the intermediate stages are very different.

Forest Ecosystem

Depending upon the climate conditions, forest may be classified as 

(a) Trophical Rain Forests: They are evergreen broadleaf forests found near the equator. They are characterized by high temperature, high humidity and high rainfall, all of which favour the growth of trees.

(b) Trophical deciduous forests: They are found a little away from the equator and are characterized by a warm climate the year round. Rain occurs only during monsoon.

(c) Trophical scrub forests: They are found in areas where the day season is even longer.

(d) Temperate rain forests: They are found in temperate areas with adequate rainfall. These are dominated by trees like pines, firs, redwoods etc.

(e) Temperate deciduous forests: They are found in areas with moderate temperatures.

(f) Evergreen coniferous forests (Boreal Forests): They are found just south of arctic tundra. Here winters are long, cold and dry. Sunlight is available for a few hours only. 
        The abiotic environment of forest ecosystem includes the nutrients present in the soil in forest floor which is usually rich in dead and decaying organic matter.

Producers: Producers are mainly big trees, some shrubs and ground vegetation.

Primary consumers: Primary consumers are insects like ants, flies, beetles, spiders, and big animals like elephants, deer, squirrels etc.

Secondary consumers: Secondary consumers are carnivores like snakes, lizards, foxes, birds etc.,

Tertiary consumers: Tertiary consumers are animals like tiger, lion etc.
Decomposers: Decomposers are bacteria fungi which are found in soil on the forest floor. Rate of decomposition in trophical or sub-trophical forests is more rapid than that in the temperate zones.
Grassland  Ecosystem
 The grassland ecosystem occupies about 10% of the earth's surface. The abiotic environment includes nutrient like nitrates, sulphates or phosphates and trace elements present in the soil, gases, like CO2 present in the atmosphere and water etc. 

Three types of grasslands are found to occur in different climatic regions:

(a) Trophical grasslands: They occur near the borders of tropical rain forests in regions of high average temperature and low to moderate rainfall.

(b) Temperate grasslands: They are usually found on flat, gentle sloped hills, winters are very cold but summers are hot and dry.

(c) Polar grass lands: they are found in arctic polar region where severe cold and strong, frigid winds along with ice and snow create too harsh a climate for trees to grow.

Producers: Producers are mainly grass and some herbs, shrubs, and few scattered trees.

Primary consumers: Primary consumers are grazing animals such as cow, sheep, deer, house, kangaroo, etc. Some insects and spiders have also been included as primary consumers.

Secondary consumers: Secondary consumers are animals like fox, jackals, snakes, lizards, frogs and birds etc.

Tertiary consumers: Decomposers are bacteria, moulds and fungi, like penicillium, Aspergillus etc. The minerals and other nutrients are thus brought back to the soil and are made available to the producers. 

Flow chart: Food chain

                   Grass→ Grass hoper →Lizard →Hawk

                   Grass → Rabbit→ Fox → Lion

Desert Ecosystem

Desert occur in the region where the average rainfall is less than 25 cm. They occupy about 17% of the total land. The abiotic environment of a desert ecosystem includes water which is scarce. The atmosphere is very very dry and hence it is a poor insulator. That is why in deserts the soil gets cooled up quickly, making the nights cool. Deserts are of three major types, based on climatic conditions:

(i) Tropical deserts like sahara in Africa and Thar desert, Rajasthan, India are the driest of all with only a few species.
(ii) Temperature deserts like Mojave in Southern California where day time temperatures are very hot in summer but cool in winters.

(iii) Cold deserts like Gobi desert in China has cold winters and warm summers.

Producers: the chief producers are shrubs, bushes and some trees whose roots are very extensive and stems and leaves are modified to store water and to reduce loss of water as a result of transpiration. Low plants such as mosses and blue green algae are minor producers.
Primary consumers: Primary consumers are animals like rabbits which get water from succulent plants. They do not drink water even if it is freely available. Camel is also a primary consumer of the desert.

Secondary consumers: Secondary consumers are carnivores like reptiles having impervious skin which minimize loss water from the surface of body.

Tertiary consumers: The tertiary consumers are mainly birds which conserve warer by excreting solid uric acid. 

Decomposers: Decomposers are bacteria and fungi which can thrive in hot climate conditions. Because of scarcity of flora and fauna, the dead organic matter available is much less and therefore decomposers are also less in number.

Flow Chart: Food chain

Shrub→   Rabbits→ Reptiles→ Birds 

Aquatic ecosystems

Aquatic ecosystems dealing with water bodies and the biotic communities present in them are either freshwater or marine. Let us consider some important aquatic ecosystems.

(i) Pond ecosystems: It is a small freshwater aquatic ecosystem where water is stagnant. Ponds may be seasonal in nature i.e. receiving enough water during rainy season. Ponds are usually shallow water bodies which play a very important role in the villages where most of the activities center around ponds. They contain several types of algae, aquatic plants, insects, fishes, and birds. The ponds are, however, very often exposed to tremendous anthropogenic pressures. They are used for washing clothes, bathing, swimming, cattle bathing and drinking etc. and therefore get polluted.
(ii) Lake ecosystems: Lakes are usually big freshwater bodies with standing water. They have shallow water zone called Littoral zone, an open-water zone called Limnetic zone and deep bottom area where light penetration is negligible, known as profundal zone(Fig.4).
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Fig:4 Zonation in a lake ecosystem

Organisms: Lakes have several types of organisms:

(a) Planktons that float on the surface of waters e.g. phytoplanktons like algae and zooplanktons like rotifers.

(b) Nektons that swim e.g. fishes.

(c) Neustons that rest or swim on the surface.

(d) Benthos that are attached to bottom sediments e.g. snails.

(e) Periphytons that are attached or clinging to other plants or any other surface e.g. crustaceans.

Stratification: The lakes show stratification or zonation based on temperature differences. During summer, the top waters become warmer than the bottom waters. Therefore, only the warm top layer circulates without mixing with the colder layer, thus forming a distinct zonation:

Epyilimnion: Warm, lighter, circulating surface layer.

Hypolimnion: Cold,viscous,non-circulating bottom layer
Types of lakes: some important types of lakes are:

(a) Oligotrophic lakes which have low nutrient concentrations. 

(b)Eutrophic lakes which are over nourished by nutrients like nitrogen and phosphorus, usually as a result of agricultural run-off or municipal sewage discharge. They are covered with "algal blooms" e.g. Dal lake.

(c) Dystrophic lakes that have low pH, high humic acid content and brown waters e.g. bog lakes.
(d) Endemic lakes that are very ancient, deep and have endemic fauna which are restricted only to that lake e.g. the Lake Baikal in Russia.

(e) Artificial lakes or impoundments that are created due to construction of dams e.g. Govindsagar lake at Bhakra-Nangal.

(iii)Streams

These are freshwater aquatic ecosystems where water current is a major controlling factor, oxygen and nutrient in the water is more uniform and land-water exchange is more extensive. Although stream organisms have to face more extremes of temperature and action of currents as compared to pond or lake organisms, but they do not have to face oxygen deficiency under natural conditions. This is because the streams are shallow, have a large surface exposed to air and constant motion which churns the water and provides abundant oxygen. Their dissolved oxygen level is higher than that of ponds even though the green plants are much less in number. The stream animals usually have a narrow range of tolerance to oxygen. That is the reason why they are very susceptible to any organic pollution which depletes dissolved oxygen in the water. Thus, streams are the worst victims of industrial development.
(iv) River ecosystems

Rivers are large streams that flow downward from mountain highlands and flowing through the plains fall into the sea. So the river ecosystems show a series of different conditions.

The mountain highland part has cold, clear waters rushing down as water falls with large amounts of dissolves oxygen. 

In the second phase on the gentle slopes, the waters are warmer and support a luxuriant growth of plants and less oxygen requiring fishes.
In the third phase, the river waters are very rich in biotic diversity. Moving down the hills, rivers shape the land. They bring with them lots of silt rich in nutrients which are deposited in the plains and in the delta before teaching the ocean.

(v)Oceans 

These are gigantic reservoirs of water covering more than 70% of our earth's surface and play a key role in the survival of about 2,50,000 marine species, serving as food for humans and other organisms, give a huge variety of sea-products and drugs. Oceans provide us iron, phosphorus, magnesium, oil, natural gas, sand and gravel.  

             Oceans are the major sinks of carbondioxide and play an important role in regulating many biogeochemical cycles and hydrological cycle, thereby regulating the earth's climate.

             The oceans have two major life zones: (Fig:5)
Coastal zone with relatively warm, nutrient rich shallow water. Due to high nutrients and ample sunlight this is the zone of high primary productivity.
Open sea: It is the deeper part of the ocean, away from the continental shelf. It is vertically divided into three regions:

(i) Euphotic zone which receives abundant light and shows high photosynthetic activity.

(ii) Bathyal zone receives dim light and is usually geologically active.

(iii) Abyssal zone is the dark zone, 2000 to 5000 meters deep. The abyssal zone has no primary source of energy i.e. solar energy. It is the world's largest ecological unit but it is an incomplete ecosystem. 
Estuary 
Estuary is a partially enclosed coastal area at the mouth of a river where fresh water and salty seawater meet. These are the transition zones which are strongly affected by tidal action. Constant mixing of water stirs up the silt which makes the nutrients available for the primary producers. The organisms present in estuaries show a wide range of tolerance to temperature and salinity. Such organisms are known as eurythermal and euryhaline. Coastal bays and tidal marshes are examples of estuaries.   

           Estuary has a rich biodiversity and many of the species are endemic. There are many migratory species of fishes like eels and salmons in which half of the life is spent in fresh water and half in salty water. For them estuaries are ideal places for resting during migration, where they also get abundant food. Estuaries are highly productive ecosystems. The river flow and tidal action provide energy for estuary thereby enhancing its productivity. Estuaries are of much use to human beings due to their high food potential. However, these ecosystems need to be managed judiciously and protected from pollution. 
Introduction to Biodiversity

Definition:Biodiversity refers to the variety and variability among all groups of living organisms and the ecosystem complexes in which they occur.
         In the convention of Biological diversity (1992) biodiversity has been defined as the variability among living organisms from all sources including inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are a part.

Genetic diversity

It is the basic source of biodiversity. The genes found in organisms can form enormous number of combinations each of which gives rise to some variability. Genes are the basic units of hereditary information transmitted from one generation to other. 
Species diversity 

This is the variability found within the population of a species or between different species of a community. It represents broadly the species richness and their abundance in a community. There are two popular indices of measuring species diversity known as Shannon-wiener index and Simpson index. 
         Ecosystem diversity

This is the diversity of ecological complexity showing variations in trophic structure, food-webs, nutrient cycling etc. The ecosystems also show variations with respect to physical parameters like moisture, temperature, altitude, precipitation etc. The ecosystem diversity is of great value that must be kept intact. This diversity has developed over millions of years of evolution. If we destroy this diversity, it would disrupt the ecological balance. We cannot even replace the diversity of one ecosystem by that of another. Coniferous trees of boreal forests cannot take up the function of the trees of trophicl deciduous forest lands and vice versa.  
Biogeographical classification of India

Biogeography comprising of phytogeography and zoogeography deals with the aspects of plants and animals. There are around ten biogeographic regions in India.

	S.No
	Biogeographic Zone
	Biotic province
	Total area (sq.km.)

	1
	Trans-Himalayan
	Upper Regions
	186200

	2
	Himalayan
	North-West Himalayas

West Himalayas

central Himalayas

East Himalayas
	6900
720000

123000

83000

	3
	Desert
	Kutch
Thar

Ladakh
	45000
180000

NA

	4
	Semi-Arid
	Central India
Gujarat-Rajwara
	107600
400400

	5
	Western Ghats
	Malabar Coast
Western Ghat Mountains
	59700
99300

	6
	Deccan Peninsula
	Deccan Plateau South
Central Plateau

Eastern Plateau

Chotta Nagpur

Central Highlands
	378000
341000

198000

217000

287000

	7
	Gangetic Plain
	Upper Gangetic Plain
Lower Gangetic Plain
	206400
153000

	8
	North-East India
	Brahmaputra Valley
North-Eastern Hills
	65200
106200

	9
	Islands
	Andaman Islands
Nicobar Islands

Lakshadweep Islands
	6397
1930

180

	10
	Coast
	West Coast
East Coast
	6500
6500


Value of biodiversity
The value of biodiversity in terms of its commercial utility, ecological services, social and aesthetic value is enormous. The multiple uses of biodiversity value have been classified by McNeely et al in 1990 as follows:

Consumptive use value: these are direct use values where the biodiversity product can be harvested and consumed directly e.g. fuel, food, drugs, fibre etc.

                 Food: A large number of wild plants are consumed by human beings as food. About 80,000 edible plant species have been reported from wild. About 90% of present day food crops have been domesticated from wild tropical plants. A large number of wild animals are also our sources of food.
                 Drugs and medicines: About 75% of the world's population depends upon plants or plant extracts for medicines. The wonder drug penicillin used as an antibiotic is derived from a fungus called penicillium. Likewise, we get Tetracyclin from a bacterium. Quinine, the cure for malaria is obtained from the bark of Cinchona tree, while Digitalin is obtained from foxglove which is an effective cure for heart ailments. Recently vinblastin and vincristine, two anticancer drugs, have been obtained from periwinkle plant, which possesses anticancer alkaloids.

Our forests have been used since ages for fuel wood. The fossil furls coal, petroleum and natural gas are also products of fossilized biodiversity.

Productive use values: These are the commercially usable values where the product is marketed and sold. These may include the animal products like tusks of elephants, musk from musk deer, silk from silk-worm, wool from sheep, lac from lac insects etc, all of which are traded in the market. Many industries are dependent upon the productive use values of biodiversity e.g. –the paper and pulp industry, plywood industry, railway sleeper industry, silk industry, ivory-works, leather industry, pearl industry etc. 

Social value: These are the values associated with the social life, customs, and religion of the people. Many of the plants are considered holy and sacred in our country like Tulsi, peepul, Mango, and Lotus etc. The leaves, fruits or flowers of these plants are used in worship or the plant itself is worshipped. Many animals like Cow, Snake, and Peacock also have significant place in our psycho-spiritual arena. 
Ethical value: It is also sometimes known as existence value. It involves ethical issues like "all life must be preserved". The ethical value means that we may or may not use a species, but knowing the very fact that this species exists in nature gives us pleasure. We are not deriving anything direct from Kangaroo, Zebra or Giraffe, but we all strongly feel that these species should exist in nature.

Aesthetic value: No one of us would like to visit vast stretches of barren lands with no signs of visible life. People from far and wide spend a lot of time and money to visit wilderness areas where they can enjoy the aesthetic value of biodiversity and this type of tourism is now known as eco-tourism. Ecotourism is estimated to generate about 12 billion dollars of revenue annually.

Option values: These values include the potentials of biodiversity that are presently unknown and need to be explored. There is a possibility that we may have some potential cure for AIDS or cancer existing within the depths of a marine ecosystem, or a tropical rain forest. Thus option value is the value of knowing that there are biological resources existing on this biosphere that may one day prove to be an effective option for something important in the future. 
Ecosystem service value: It refers to the services provided by ecosystems like prevention of soil erosion, prevention of floods, maintenance of soil fertility, cycling of nutrients, prevention floods, cycling of water, their role as carbon sinks, pollutant absorption and reduction of the threat of global warming etc.
Global Biodiversity

Following the 1992 “Earth summit” at Rio de Janeiro, it become evident that there is a growing    need to know and scientifically name, the huge number of species which are still unknown on this earth. Tropical deforestation alone is reducing the biodiversity by half a percentage every year. Terrestrial biodiversity of the earth is best described as biomes, which are the largest ecological units present in different geographic areas and are named after the dominant vegetation e.g. the tropical rainforests, tall grass prairies, savannas, desert, tundra etc.

             Out of the 3000 plants identified by National Cancer Research Institute as sources of cancer fighting chemicals, 70% come from tropical rain forests. There is an estimated 1,25,000 flowering plant species in tropical forests. However, till now we know only 1-3% of these species.

           Temperature forests have much less biodiversity, but there is much better documentation of the species. Globally, we have roughly 1,70,000 flowering plants, 30,000 vertebrates and about 2,50,000 other groups of species that have been described. Table 1 shows the estimated number of some known living species in different taxonomic groups:

Table:1 Living species estimates   (World Resource Institute, 1999)

	Taxonomic group
	Number

	Bacteria & Cyanobacteria
	5,000

	Protozoans
	31,000

	Algae
	27,000

	Jelly fish, Corals etc.
	10,000

	Amphibians
	4,000

	Reptiles
	5,000

	Birds
	9,000

	Mammals
	4,000


Biological diversity at National Level

Every country is characterized by its own biodiversity depending mainly on its climate. India has a rich biological diversity of flora and fauna. Overall six percent of the global species are found in India. It is estimated that India ranks 10th among the plant rich countries of the world, 11th in terms of number of endemic species of higher vertebrates and 6th among the centers of diversity and origin of agricultural crops.

          The total number of living species identified in our country is  1,50,000. Out of a total 25 biodiversity hot-spots in the world, India possesses two. India is also one of the 12 mega-biodiversity countries in the world.

Regional or local biodiversity

Biodiversity at regional level is better understood by categorizing species richness into four types, based upon their spatial distribution as discussed below

Point richness refers to the number of species that can be found at a single point in a given space.

Alpha (() richness refers to the number of species found in a small homogenous area.

Beta (() richness refers to the rate of change in species composition across different habitats.

Gamma (() richness refers to the rate of change across large landscape gradients.

       (- richness is strongly correlated with physical environmental variables. (- richness means that the cumulative number of species increases as more heterogonous habitats are taken into consideration.      

India as mega diversity nation

India is one of the 12 mega diversity countries in the world. The Ministry of Environment and forests, Govt. of  India (2000) records 47,000 species of plants and 81,000 species of animals which is about 7% and 6.5% respectively of global flora and fauna.

        Endemism: Species, which are restricted only to a particular area, are known as endemic. India shows a good number of endemic species.

        Center of origin: A large number of species are known to have originated in India. Nearly 5000 species of flowering plants had their origin in India.

       Marine diversity: Along 7500 km long coastline of our country in the mangroves, estuaries, coral reefs, back waters etc. there exists a rich biodiversity. More than 340 species of corals of the world are found here.   ]

      A large proportion of the Indian Biodiversity is still unexplored. There are about 93 major wet lands, coral reefs and mangroves which need to be studied in detail.

Hot spots of biodiversity

Areas, which exhibit high species richness as well as high species endemism, are termed as hot spots of biodiversity. The term was introduced by Myers (1988). There are 25 such hot spots of biodiversity on a global level out of which two are present in India, namely the Eastern Himalayas and Western Ghats.

        These hot spots covering less than 2% of the world’s land are found to have about 50% of the terrestrial biodiversity.

      About 40% of terrestrial plants and 25% of vertebrate species are endemic and found in these hotspots.  After the tropical rain forests, the second highest number of endemic plant species are found in the Mediterranean (Mittermeier). 


Earlier 12 hot spots were identified on a global level.  Later Myers et al (2000) recognized 25 hot spots.  Two of these hotspots lie in India extending into neighbouring countries namely, Indo-Burma region (covering Eastern Himalayas) and Western Ghats – Sri Lanka region.  The Indian hot spots are not only rich in floral wealth and endemic species of plants but also reptiles, amphibians, swallow tailed butterflies and some mammals.
Eastern Himalayas:  They display an ultra-varied topography that fosters species diversity and endemism. Certain species like Sapria himalayana, a parasitic angiosperm was sighted only twice in this region in the last 70 years.  Out of the world’s recorded flora 30% are endemic to India of which 35,000 are in the Himalayas. 

Western Ghats:  It extends along a 17,000 Km2 strip of forests in Maharashtra, Karnataka, Tamil Nadu and Kerala and has 40% of the total endemic plant species.  62% amphibians and 50% lizards are endemic to Western Ghats.  The major centers of diversity are Agastyamalai Hills and Silent Valley-_the New Amambalam Reserve Basin.  It is reported that only 6.8% of the original forests are existing today while the rest has been deforested or degraded.  Although the hotspots are characterized by endemism, interestingly, a few species are common to both the hotspots in India.

Threats to Biodiversity 

Extinction or elimination of a species is a natural process of evolution.  In the geologic period the earth has experienced mass extinctions.  During evolution, species have died out and have been replaced by others.  The process of extinction has become particularly fast in the recent years of human civilization.  One of the estimates by the noted ecologist, E.O. Wilson puts the figure of extinction at 10,000 species per year or 27 per day!  This starling figure raises an alarm regarding the serious threat to biodiversity.

Let us consider some of the major causes and issues related to threats to biodiversity. 
(i) Loss of Habitat

Destruction and loss of natural habitat is the single largest cause of biodiversity loss.  Billions of hectares of forests and grasslands have been cleared over the past 10,000 years for conversion into agriculture lands, pastures, settlement areas or development projects.

          There has been a rapid disappearance of tropical forests in our country also, at a rate of about 0.6% per year.  With the current rate of loss of forest habitat, it is estimated that 20-25% of the global flora would be lost within a few years.  Marine biodiversity is also under serious threat due to large scale destruction of the fragile breeding and feeding grounds of our oceanic fish and other species, as a result of human intervention.

(ii) Poaching 

Illegal trade of wildlife products by killing prohibited endangered animals i.e. poaching is another threat to wildlife.  Despite international ban on trade in products from endangered species, smuggling of wild life items like furs, hides, horns, tusks, live specimens and herbal products worth millions of dollars per year continues.  The cost of elephant tusks can go up to $100 per kg; the leopard fur coat is sold at $ 100,000 in Japan while bird catchers can fetch up to $ 10,000 for a rare hyacinth macaw, a beautiful coloured bird, from Brazil.

(iii) Man-Wildlife conflict

Instances of man animal conflicts keep on coming to lime light from several states in our country. In Sambalpur, Orissa 195 humans were killed in the last 5 years by elephants. In retaliation the villagers killed 98 elephants and badly injured 30 elephants. Several instances of killing of elephants in the border regions of Kote-Chamarajanagar belt in Mysore have been reported recently. The man-elephant conflict in this region has arisen because of the massive damage done by the elephants to the farmer’s cotton and sugarcane crops. The agonized villagers electrocute the elephants and sometimes hide explosives in the sugarcane fields, which explode as the elephants intrude into their fields.

In the early 2004, a man-eating tiger was reported to kill 16 Nepalese people and one 4-year old child inside the Royal Chitwan National Park of Kathmandu.  In June, 2004 two men were killed by the leopards in Powai, Mumbai.

Cause of Man-animal conflicts: 

Dwindling habitats of tigers, elephants and bears due to shrinking forest cover compels them to move outside the forest and attack the field or sometimes even humans. 
Usually the ill, weak and injured animals have tendency to attack man.  Also, the female tigress attacks the human if she feels that her newborn cubs are in danger. But the biggest problem is that if human-flesh is tasted once then the tiger does not eat any other animal.
Earlier, forest departments used to cultivate paddy, sugarcane etc. within the sanctuaries when the favourite staple food of elephants i.e. bamboo leaves were not abailable.  Now due to lack of such practices the animals move out of the forest in search of food.
Very often the villagers put electric wiring around their ripe crop fields.  The elephants get injured, suffer in pain and turn violent.

The cash compensation paid by the government in lieu of the damage caused to the farmers crop is not enough. The agonized farmer therefore gets revengeful and kills the wild animals. 

Remedial Measures to Curb the Conflict.

Tiger Conservation Project (TCP) has made provisions for making available vehicles, tranquillizer guns, and binoculars to tactfully deal with any imminent danger.
Adequate crop compensation and cattle compensation scheme must be started.
Solar powered fencing should be provided along with electric current proof trenches to prevent the animals from straying fields. 

Cropping pattern should be changed near forest borders and adequate fruits and water should be made available for the elephants within forest zones.
Wild life corridors should be provided for mass migration of big animals during unfavorable periods.

Endangered species of India

The International Union for Conservation of Nature and Natural Resources (IUCN) publishes the Red Data Book which includes the list of endangered species of plants and animals.  The red data symbolizes the warning signal for those species which are endangered and if not protected are likely to become extinct in near future.


In India, nearly 450 plant species have been identified in the categories of endangered, threatened or rare.  Existence of about 150 mammals and 150 species of birds is estimated to be threatened while an unknown number of species of insects are endangered.  A few species of endangered reptiles, birds, mammals and plants are given below:


(a)  Reptiles
:
Green sea turtle, tortoise, python

(b) Birds         :            Great Indian bustard, Peacock, Pelican, Great        

                                     Indian Hornbill, Siberian

(c) Carnivorous:       Indian wolf, red fox, red panda, tiger, leopard, Indian          

       Mammals            lion, golden cat, desert cat.

(d)   Primates:           Hoolock gibbon, capped monkey, golden monkey

(e)   Plants:                A large number of species of orchids, Rododendrons,    

                                  medicinal plants like Rauvolfia serpentina, the sandal  

                                   wood tree santalum, cycas beddonei etc.
The Zoological Survey of India reported that Cheetah, Pink headed duck and mountain quail have already become extinct from India.

A species is said to e extinct when it is not seen in the wild for 50 years at a stretch eg. Dodo, Passenger pigeon.

A species is said to be endangered when its number has been reduced to a critical level. If such a species is not protected and conserved, it is in immediate danger of extinction.

A species is said to be in vulnerable category if its population is facing continuous decline due to overexploitation or habitat destruction.

Species which are not endangered or vulnerable at present, but are at a risk are categorized as rare species.

Endemic species
The species are only found among a particular people or in a particular region are knows as endemic species. Out of about 47, 00 species of plants in our country 7000 are endemic. Some of the important endemic flora includes orchids and species like sapria himalayana, Uvaria lureda, Nepenthes khasiana etc.

          A large number out of total of 81,000 species of animals in our country is endemic. The western ghats are particularly rich in amphibians and reptiles. About 62%amphiians and 50% lizards are endemic to Western Ghats. Different species of monitor lizard, reticulated python are some important endemic species of our country.

Conservation of Biodiversity

The enormous value of biodiversity due to their genetic, commercial, medical, esthetic, ecological and optional importance emphasizes the need to conserve biodiversity.

There are two approaches of biodiversity conservation:

(a) In situ conservation (within habitat): This is achieved by protection of wild flora and fauna in nature itself. Eg. Biosphere Reserves, National Parks, Sanctuaries, Reserve Forests etc.

(b) Ex situ conservation (outside habitats) : This is done by establishment of gene banks, seed banks, zoos, botanical gardens, culture collections etc.

In Situ conservation:
At present we have 7 major Biosphere reserves, 80 National Parks, 420 wild-life sanctuaries and 120 Botanical gardens in our country covering 4% of the geographic area.

      The Biosphere Reserves conserve some representative ecosystems as a whole for long-term in situ conservation.  In India we have Nanda Devi (U.P.), Nokrek (Meghalaya), Manas (Assam), Sunderbans (West Bengal), Gulf of Mannar (Tamil Nadu), Nilgiri (Karnataka, Kerala, Tamil Nadu), Great Nicobars and Similipal (Orrisa) biosphere Reserves.


A National Park is an area dedicated for the conservation of wildlife along with its environment.  It is also meant for enjoyment through tourism but without impairing the environment.  Grazing of domestic animals, all private rights and forestry activities are prohibited within a National Park.  Each National Park usually aims at conservation specifically of some particular species of wildlife along with others.  Some major National Parks of our country are enlisted in the Table 2 below:


Table 2 Some important National parks in India  

	Name of National Park


	State
	Important Wildlife



	Kaziranga
	Assam
	One horned Rhino

	Gir National Park
	Gujarat
	Indian Lion

	Bandipur
	Karnataka
	Elephant

	Periyar
	Kerala
	Elephant, Tiger

	Sariska
	Rajasthan
	Tiger



Wildlife sanctuaries are also protected areas where killing, hunting, shooting or capturing of wildlife is prohibited except under the control of highest authority. Some major wildlife sanctuaries of our country are shown in table 3.


Table 3 Some Important Wildlife Sanctuaries of India

	Name of Sanctuary


	State
	Major Wild Life

	Ghana Bird Sanctuary
	Rajasthan
	3oo species of birds (including migratory)

	Sultanpur Bird Sanctuary
	Haryana
	Migratory birds

	Mudamalai Wildlife Sanctuary
	Tamil Nadu
	Tiger, elephant, Leopard

	Vedanthangal Bird Sanctuary
	Tamil Nadu
	Water birds

	Wild Ass Sanctuary
	Gujarat
	Wild ass, wolf, nilgai, chinkara



For plants, there is one gene sanctuary for Citrus (Lemon family) and one for pitcher plant (an insect eating plant) in Northeast India.

Ex Situ Conservation: 
This type of conservation is mainly done for conservation of crop varieties.  In India, we have the following important gene bank/seed bank facilities:

National Bureau of Plant Genetic Resources (NBPGR) is located in New Delhi.  Here agricultural and horticultural crops and their wild relatives are preserved by cryo-preservation of seeds, pollen etc. by using liquid nitrogen at a temperature as low as – 196 degree Celsious.  Varieties of rice, turnip, radish, tomato, onion, carrot, chilli, tobacco etc. have been preserved successfully in liquid nitrogen for several years without losing seed viability.

National Bureau of Animal Genetic Resources (NBAGR) located at Karnal, Haryana.  It preserves the semen of domesticated bovine animals.

National Facility for Plant Tissue Culture Repository (NFPTCR) for the development of a facility of conservation of varieties of crop plants/trees by tissue culture.  This facility has been created within the NBPGR.

For the protection and conservation of certain animals, there have been specific projects in our country e.g. Project Tiger, Girl Lion Project, Crocodile Breeding Project, Project Elephant, Snow Leopard Project etc.

UNIT – 3
ENVIRONMENTAL POLLUTION

LESSON PLAN:

AIR POLLUTION

WATER POLLUTION

SOIL POLLUTION

MARINE POLLUTION

NOISE POLLUTION

THERMAL & NUCLEAR POLLUTION

DISASTER MANAGEMENT

Air pollution

Air pollution is the human introduction into the atmosphere of chemicals, particulate matter, or biological materials that cause harm or discomfort to humans or other living organisms, or damage the environment.Air pollution causes deaths and respiratory disease. Air pollution is often identified with major stationary sources, but the greatest source of emissions is actually mobile sources, mainly automobiles. Gases such as carbon dioxide, which contribute to global warming, have recently gained recognition as pollutants by climate scientists, while they also recognize that carbon dioxide is essential for plant life through photosynthesis.

The atmosphere is a complex, dynamic natural gaseous system that is essential to support life on planet Earth. Stratospheric ozone depletion due to air pollution has long been recognized as a threat to human health as well as to the Earth's ecosystems.

Pollutants
Before flue gas desulfurization was installed, the emissions from this power plant in New Mexico contained excessive amounts of sulfur dioxide.

There are many substances in the air which may impair the health of plants and animals (including humans), or reduce visibility. These arise both from natural processes and human activity. Substances not naturally found in the air or at greater concentrations or in different locations from usual are referred to as pollutants.

Pollutants can be classified as either primary or secondary. Primary pollutants are substances directly emitted from a process, such as ash from a volcanic eruption or the carbon monoxide gas from a motor vehicle exhaust.

Secondary pollutants are not emitted directly. Rather, they form in the air when primary pollutants react or interact. An important example of a secondary pollutant is ground level ozone - one of the many secondary pollutants that make up photochemical smog.

Note that some pollutants may be both primary and secondary: that is, they are both emitted directly and formed from other primary pollutants.

Major primary pollutants produced by human activity include:

Sulfur oxides (SOx) especially sulfur dioxide are emitted from burning of coal and oil. 

Nitrogen oxides (NOx) especially nitrogen dioxide are emitted from high temperature combustion. Can be seen as the brown haze dome above or plume downwind of cities. 

Carbon monoxide is colourless, odourless, non-irritating but very poisonous gas. It is a product by incomplete combustion of fuel such as natural gas, coal or wood. Vehicular exhaust is a major source of carbon monoxide. 

Carbon dioxide (CO2), a greenhouse gas emitted from combustion. 

Volatile organic compounds (VOC), such as hydrocarbon fuel vapors and solvents. 

Particulate matter (PM), measured as smoke and dust. PM10 is the fraction of suspended particles 10 micrometers in diameter and smaller that will enter the nasal cavity. PM2.5 has a maximum particle size of 2.5 µm and will enter the bronchies and lungs. 

Toxic metals, such as lead, cadmium and copper. 

Chlorofluorocarbons (CFCs), harmful to the ozone layer emitted from products currently banned from use. 

Ammonia (NH3) emitted from agricultural processes. 

Odors, such as from garbage, sewage, and industrial processes 

Radioactive pollutants produced by nuclear explosions and war explosives, and natural processes such as radon. 

Secondary pollutants include:

Particulate matter formed from gaseous primary pollutants and compounds in photochemical smog, such as nitrogen dioxide. 

Ground level ozone (O3) formed from NOx and VOCs. 

Peroxyacetyl nitrate (PAN) similarly formed from NOx and VOCs. 

Minor air pollutants include:

A large number of minor hazardous air pollutants. Some of these are regulated in USA under the Clean Air Act and in Europe under the Air Framework Directive. 

A variety of persistent organic pollutants, which can attach to particulate matter. 

Sources




Dust storm approaching Stratford, Texas






Using a controlled burn on a field in South Georgia in preparation for spring planting.








Puxi area of Shanghai at sunset. The sun has not actually dropped below the horizon yet, rather it has reached the smog line.

Sources of air pollution refer to the various locations, activities or factors which are responsible for the releasing of pollutants in the atmosphere. These sources can be classified into two major categories which are:

Anthropogenic sources (human activity) mostly related to burning different kinds of fuel
"Stationary Sources" as smoke stacks of power plants, manufacturing facilities, municipal waste incinerators. 

"Mobile Sources" as motor vehicles, aircraft etc. 

Marine vessels, such as container ships or cruise ships, and related port air pollution. 

Burning wood, fireplaces, stoves, furnaces and incinerators . 

Oil refining, and industrial activity in general. 

Chemicals, dust and controlled burn practices in agriculture and forestry management, (see Dust Bowl). 

Fumes from paint, hair spray, varnish, aerosol sprays and other solvents. 

Waste deposition in landfills, which generate methane. 

Military, such as nuclear weapons, toxic gases, germ warfare and rocketry. 

Natural sources

Dust from natural sources, usually large areas of land with little or no vegetation. 

Methane, emitted by the digestion of food by animals, for example cattle. 

Radon gas from radioactive decay within the Earth's crust. 

Smoke and carbon monoxide from wildfires. 

Volcanic activity, which produce sulfur, chlorine, and ash particulates. 

Emission factors
Air pollutant emission factors are representative values that attempt to relate the quantity of a pollutant released to the ambient air with an activity associated with the release of that pollutant. These factors are usually expressed as the weight of pollutant divided by a unit weight, volume, distance, or duration of the activity emitting the pollutant (e.g., kilograms of particulate emitted per megagram of coal burned). Such factors facilitate estimation of emissions from various sources of air pollution. In most cases, these factors are simply averages of all available data of acceptable quality, and are generally assumed to be representative of long-term averages.

The United States Environmental Protection Agency has published a compilation of air pollutant emission factors for a multitude of industrial sources. The United Kingdom, Australia, Canada and other countries have published similar compilations, as has the European Environment Agency. 

Health effects
The World Health Organization states that 2.4 million people die each year from causes directly attributable to air pollution; with 1.5 million of these deaths attributable to indoor air pollution. A study by the University of Birmingham has shown a strong correlation between pneumonia related deaths and air pollution from motor vehicles. Worldwide more deaths per year are linked to air pollution than to automobile accidents. Published in 2005 suggests that 310,000 Europeans die from air pollution annually Direct causes of air pollution related deaths include aggravated asthma, bronchitis, emphysema, lung and heart diseases, and respiratory allergies. The US EPA estimates that a proposed set of changes in diesel engine technology (Tier 2) could result in 12,000 fewer premature mortalities, 15,000 fewer heart attacks, 6,000 fewer emergency room visits by children with asthma, and 8,900 fewer respiratory-related hospital admissions each year in the United States.

The worst short term civilian pollution crisis in India was the 1984 Bhopal Disaster. Leaked industrial vapors from the Union Carbide factory, belonging to Union Carbide, Inc., U.S.A., killed more than 2,000 people outright and injured anywhere from 150,000 to 600,000 others, some 6,000 of whom would later die from their injuries. The United Kingdom suffered its worst air pollution event when the December 4 Great Smog of 1952 formed over London. In six days more than 4,000 died, and 8,000 more died within the following months An accidental leak of anthrax spores from a biological warfare laboratory in the former USSR in 1979 near Sverdlovsk is believed to have been the cause of hundreds of civilian deaths. The worst single incident of air pollution to occur in the United States of America occurred in Donora, Pennsylvania in late October, 1948, when 20 people died and over 7,000 were injured. 

The health effects caused by air pollutants may range from subtle biochemical and physiological changes to difficulty in breathing, wheezing, coughing and aggravation of existing respiratory and cardiac conditions. These effects can result in increased medication use, increased doctor or emergency room visits, more hospital admissions and premature death. The human health effects of poor air quality are far reaching, but principally affect the body's respiratory system and the cardiovascular system. Individual reactions to air pollutants depend on the type of pollutant a person is exposed to, the degree of exposure, the individual's health status and genetics.

Effects on cystic fibrosis
A study from 1999 to 2000 by the University of Washington showed that patients near and around particulate matter air pollution had an increased risk of pulmonary exacerbations and decrease in lung function. Patients were examined before the study for amounts of specific pollutants like P. aeruginosa or B. cepacia as well as their socioeconomic standing. Participants involved in the study were located in the United States in close proximity to an Environmental Protection Agency .During the time of the study 117 deaths were associated with air pollution. A trend was noticed that patients living closer or in large metropolitan areas to be close to medical help also had higher level of pollutants found in their system because of more emissions in larger cities. With cystic fibrosis patients already being born with decreased lung function everyday pollutants such as smoke emissions from automobiles, tobacco smoke and improper use of indoor heating devices could add to the dissemination of lung function. 

Effects on COPD
Chronic obstructive pulmonary disease (COPD) include diseases such as chronic bronchitis, emphysema, and some forms of asthma Two researchers Holland and Reid conducted research on 293 male postal workers in London during the time of the 1952 London Fog incident and 477 male postal workers in the rural setting. The amount of the pollutant FEV1 was significantly lower in urban employees however lung function was decreased due to city pollutions such as car fumes and increased amount of cigarette exposure.[  It is believed that much like cystic fibrosis, by living in a more urban environment serious health hazards become more apparent. Studies have shown that in urban areas patients suffer mucus hypersecretion, lower levels of lung function, and more self diagnosis of chronic bronchitis and emphysema.

London Fog of 1952
In the matter of four days a combination of dense fog and sooty black coal smoke came over the London area. The fog was so dense residents of London could not see in front of them. The extreme reduction in visibility was accompanied by an increase in criminal activity as well as transportation delays and a virtual shut down of the city. During the 4 day period of the fog 12,000 are believed to have been killed. 

Effects on children
Cities around the world with high exposure to air pollutants has the possibility of children living within them to develop asthma, pneumonia and other lower respiratory infections as well as a low initial birth rate. Protective measures to ensure the youths health is being taken in countries such as New Delhi where buses now use compressed natural gas to help eliminate the “pea-soup” fog. Research by the World Health Organization shows there is the greatest concentration of particulate matter particles in countries with low economic world power and high poverty and population rates. Examples of these countries include Egypt, Sudan, Mongolia, and Indonesia. The Clean Air Act was passed in 1970, however in 2002 at least 146 million Americans were living in areas that did not meet at least one of the “criteria pollutants” laid out in the 1997 National Ambient Air Quality Standards. Those pollutants included: ozone, particulate matter, sulfur dioxide, nitrogen dioxide, carbon monoxide, and lead. Because children are outdoors more and have higher minute ventilation they are more susceptible to the dangers of air pollution.

Reduction efforts
There are various air pollution control technologies and urban planning strategies available to reduce air pollution.

Efforts to reduce pollution from mobile sources includes primary regulation (many developing countries have permissive regulations) expanding regulation to new sources (such as cruise and transport ships, farm equipment, and small gas-powered equipment such as lawn trimmers, chainsaws, and snowmobiles), increased fuel efficiency (such as through the use of hybrid vehicles), conversion to cleaner fuels (such as bioethanol, biodiesel, or conversion to electric vehicles).

Control devices
The following items are commonly used as pollution control devices by industry or transportation devices. They can either destroy contaminants or remove them from an exhaust stream before it is emitted into the atmosphere.

Particulate control 

Mechanical collectors (dust cyclones, multicyclones) 

Electrostatic precipitators 

Baghouses 

Particulate scrubbers 

Scrubbers 

Baffle spray scrubber 

Cyclonic spray scrubber 

Ejector venturi scrubber 

Mechanically aided scrubber 

Spray tower 

Wet scrubber 

NOx control 

Low NOx burners 

Selective catalytic reduction (SCR) 

Selective non-catalytic reduction (SNCR) 

NOx scrubbers 

Exhaust gas recirculation 

Catalytic converter (also for VOC control) 

VOC abatement 

Adsorption systems, such as activated carbon 

Flares 

Thermal oxidizers 

Catalytic oxidizers 

Biofilters 

Absorption (scrubbing) 

Cryogenic condensers 

Vapor recovery systems 

Acid Gas/SO2 control 

Wet scrubbers 

Dry scrubbers 

Flue gas desulfurization 

Mercury control 

Sorbent Injection Technology 

Electro-Catalytic Oxidation (ECO) 

K-Fuel 

Dioxin and furan control 

Miscellaneous associated equipment 

Source capturing systems 

Continuous emissions monitoring systems (CEMS) 
Legal regulation




Smog in Cairo

In general, there are two types of air quality standards. The first class of standards (such as the U.S. National Ambient Air Quality Standards) set maximum atmospheric concentrations for specific pollutants. Environmental agencies enact regulations which are intended to result in attainment of these target levels. The second class (such as the North American Air Quality Index) take the form of a scale with various thresholds, which is used to communicate to the public the relative risk of outdoor activity. The scale may or may not distinguish between different pollutants.

In an October 2006 letter to EPA, the agency's independent scientific advisors warned that the ozone smog standard “needs to be substantially reduced” and that there is “no scientific justification” for retaining the current, weaker standard. The scientists unanimously recommended a smog threshold of 60 to 70 ppb after they conducted an extensive review of the evidence. 

The EPA has proposed, in June 2007, a new threshold of 75 ppb. This falls short of the scientific recommendation, but is an improvement over the current standard.

Polluting industries are lobbying to keep the current (weaker) standards in place. Environmentalists and public health advocates are mobilizing to support compliance with the scientific recommendations.

The National Ambient Air Quality Standards are pollution thresholds which trigger mandatory remediation plans by state and local governments, subject to enforcement by the EPA.

An outpouring of dust layered with man-made sulfates, smog, industrial fumes, carbon grit, and nitrates is crossing the Pacific Ocean on prevailing winds from booming Asian economies in plumes so vast they alter the climate. Almost a third of the air over Los Angeles and San Francisco can be traced directly to Asia. With it comes up to three-quarters of the black carbon particulate pollution that reaches the West Coast. 

Statistics
Most Polluted Cities
	Most Polluted World Cities by PM[

	Particulate
matter,
μg/m³ (2004)
	City

	169
	Cairo, Egypt

	150
	Delhi, India

	128
	Kolkata, India (Calcutta)

	125
	Tianjin, China

	123
	Chongqing, China

	109
	Kanpur, India

	109
	Lucknow, India

	104
	Jakarta, Indonesia

	101
	Shenyang, China


Air pollution is usually concentrated in densely populated metropolitan areas, especially in developing countries where environmental regulations are generally relatively lax. However, even populated areas in developed countries attain unhealthy levels of pollution.








Counties in the United States that violate National Ambient Air Quality Standards, as of June 2007. Air pollution is a health concern even in developed countries like the U.S.

Carbon dioxide emissions
Total CO2 emissions 

106 Tons of CO2 per year

United States: 2,790 

China: 2,680 

Russia: 661 

India: 583 

Japan: 400 

Germany: 356 

Australia: 226 

South Africa: 222 

United Kingdom: 212 

South Korea: 185 

Per capita CO2 emissions 

Tons of CO2 per year per capita: 

Australia: 10 

United States: 8.2 

United Kingdom: 3.2 

China: 1.8 

India: 0.5 

Environmental impacts
The greenhouse effect is a phenomenon whereby greenhouse gases, create a condition in the upper atmosphere causing a trapping of heat and leading to increased surface and lower tropospheric temperatures. It shares this property with many other gases, the largest overall forcing on Earth coming from water vapour. Other greenhouse gases include methane, hydrofluorocarbons, perfluorocarbons, chlorofluorocarbons, NOx, and ozone. Many greenhouse gases, contain carbon, and some of that from fossil fuels.

This effect has been understood by scientists for about a century, and technological advancements during this period have helped increase the breadth and depth of data relating to the phenomenon. Currently, scientists are studying the role of changes in composition of greenhouse gases from natural and anthropogenic sources for the effect on climate change.

A number of studies have also investigated the potential for long-term rising levels of atmospheric carbon dioxide to cause slight increases in the acidity of ocean waters and the possible effects of this on marine ecosystems. However, carbonic acid is a very weak acid, and is utilized by marine organisms during photosynthesis.
Water pollution


Water pollution is the contamination of water bodies such as lakes, rivers, oceans, and groundwater caused by human activities, which can be harmful to organisms and plants which live in these water bodies.

Although natural phenomena such as volcanoes, algae blooms, storms, and earthquakes also cause major changes in water quality and the ecological status of water, water is typically referred to as polluted when it impaired by anthropogenic contaminants and either does not support a human use (like serving as drinking water) or undergoes a marked shift in its ability to support its constituent biotic communities. Water pollution has many causes and characteristics. The primary sources of water pollution are generally grouped into two categories based on their point of origin. Point-source pollution refers to contaminants that enter a waterway through a discrete "point source". Examples of this category include discharges from a wastewater treatment plant, outfalls from a factory, leaking underground tanks, etc. The second primary category, non-point source pollution, refers to contamination that, as its name suggests, does not originate from a single discrete source. Non-point source pollution is often a cumulative effect of small amounts of contaminants gathered from a large area. Nutrient runoff in stormwater from sheet flow over an agricultural field, or metals and hydrocarbons from an area with high impervious surfaces and vehicular traffic are examples of non-point source pollution. The primary focus of legislation and efforts to curb water pollution for the past several decades was first aimed at point sources. As point sources have been effectively regulated, greater attention has come to be placed on non-point source contributions, especially in rapidly urbanizing/suburbanizing or developing areas.

The specific contaminants leading to pollution in water include a wide spectrum of chemicals, pathogens, and physical or sensory changes. While many of the chemicals and substances that are regulated may be naturally occurring (iron, manganese, etc) the concentration is often the key in determining what is a natural component of water, and what is a contaminant. Many of the chemical substances are toxic. Pathogens can produce waterborne diseases in either human or animal hosts. Alteration of water's physical chemistry include acidity, electrical conductivity, temperature, and eutrophication. Eutrophication is the fertilisation of surface water by nutrients that were previously scarce. Water pollution is a major problem in the global context. It has been suggested that it is the leading worldwide cause of deaths and diseases, and that it accounts for the deaths of more than 14,000 people daily. 

Contaminants
Contaminants may include organic and inorganic substances.

Some organic water pollutants are:

Insecticides and herbicides, a huge range of organohalide and other chemicals 

Bacteria, often is from sewage or livestock operations 

Food processing waste, including pathogens 

Tree and brush debris from logging operations 

VOCs (volatile organic compounds), such as industrial solvents, from improper storage 

DNAPLs (dense non-aqueous phase liquids), such as chlorinated solvents, which may fall at the bottom of reservoirs, since they don't mix well with water and are more dense 

Petroleum Hydrocarbons including fuels (gasoline, diesel, jet fuels, and fuel oils) and lubricants (motor oil) from oil field operations, refineries, pipelines, retail service station's underground storage tanks, and transfer operations. Note: VOCs include gasoline-range hydrocarbons. 

Detergents 

Various chemical compounds found in personal hygiene and cosmetic products 

Disinfection by-products (DBPs) found in chemically disinfected drinking water 

Some inorganic water pollutants include:

Heavy metals including acid mine drainage 

Acidity caused by industrial discharges (especially sulfur dioxide from power plants) 

Pre-production industrial raw resin pellets, an industrial pollutant 

Chemical waste as industrial by products 

Fertilizers, in runoff from agriculture including nitrates and phosphates 

Silt in surface runoff from construction sites, logging, slash and burn practices or land clearing sites 

Transport and chemical reactions of water pollutants
Most water pollutants are eventually carried by the rivers into the oceans. In some areas of the world the influence can be traced hundred miles from the mouth by studies using hydrology transport models. Advanced computer models such as SWMM or the DSSAM Model have been used in many locations worldwide to examine the fate of pollutants in aquatic systems. Indicator filter feeding species such as copepods have also been used to study pollutant fates in the New York Bight, for example. The highest toxin loads are not directly at the mouth of the Hudson River, but 100 kilometers south, since several days are required for incorporation into planktonic tissue. The Hudson discharge flows south along the coast due to coriolis force. Further south then are areas of oxygen depletion, caused by chemicals using up oxygen and by algae blooms, caused by excess nutrients from algal cell death and decomposition. Fish and shellfish kills have been reported, because toxins climb the foodchain after small fish consume copepods, then large fish eat smaller fish, etc. Each successive step up the food chain causes a stepwise concentration of pollutants such as heavy metals (e.g. mercury) and persistent organic pollutants such as DDT. This is known as biomagnification which is occasionally used interchangeably with bioaccumulation.

The big gyres in the oceans trap floating plastic debris. The North Pacific Gyre for example has collected the so-called "Great Pacific Garbage Patch" that is now estimated at two times the size of Texas. Many of these long-lasting pieces wind up in the stomachs of marine birds and animals. This results in obstruction of digestive pathways which leads to reduced appetite or even starvation.

Many chemicals undergo reactive decay or chemically change especially over long periods of time in groundwater reservoirs. A noteworthy class of such chemicals are the chlorinated hydrocarbons such as trichloroethylene (used in industrial metal degreasing and electronics manufacturing) and tetrachloroethylene used in the dry cleaning industry (note latest advances in liquid carbon dioxide in dry cleaning that avoids all use of chemicals). Both of these chemicals, which are carcinogens themselves, undergo partial decomposition reactions, leading to new hazardous chemicals (including dichloroethylene and vinyl chloride).

Groundwater pollution is much more difficult to abate than surface pollution because groundwater can move great distances through unseen aquifers. Non-porous aquifers such as clays partially purify water of bacteria by simple filtration (adsorption and absorption), dilution, and, in some cases, chemical reactions and biological activity: however, in some cases, the pollutants merely transform to soil contaminants. Groundwater that moves through cracks and caverns is not filtered and can be transported as easily as surface water. In fact, this can be aggravated by the human tendency to use natural sinkholes as dumps in areas of Karst topography.

There are a variety of secondary effects stemming not from the original pollutant, but a derivative condition. Some of these secondary impacts are:

Silt bearing surface runoff from can inhibit the penetration of sunlight through the water column, hampering photosynthesis in aquatic plants. 

Thermal pollution can induce fish kills and invasion by new thermophilic species. This can cause further problems to existing wildlife. 

Soil pollution








Excavation showing soil contamination at a disused gasworks

Soil contamination is caused by the presence of man-made chemicals or other alteration in the natural soil environment. This type of contamination typically arises from the rupture of underground storage tanks, application of pesticides, percolation of contaminated surface water to subsurface strata, oil and fuel dumping, leaching of wastes from landfills or direct discharge of industrial wastes to the soil. The most common chemicals involved are petroleum hydrocarbons, solvents, pesticides, lead and other heavy metals. This occurrence of this phenomenon is correlated with the degree of industrialization and intensity of chemical usage.

The concern over soil contamination stems primarily from health risks, both of direct contact and from secondary contamination of water supplies. Mapping of contaminated soil sites and the resulting cleanup are time consuming and expensive tasks, requiring extensive amounts of geology, hydrology, chemistry and computer modeling skills.

It is in North America and Western Europe that the extent of contaminated land is most well known, with many of countries in these areas having a legal framework to identify and deal with this environmental problem; this however may well be just the tip of the iceberg with developing countries very likely to be the next generation of new soil contamination cases.

The immense and sustained growth of the People's Republic of China since the 1970s has exacted a price from the land in increased soil pollution. The State Environmental Protection Administration believes it to be a threat to the environment, to food safety and to sustainable agriculture. According to a scientific sampling, 150 million mi (100,000 square kilometres) of China’s cultivated land have been polluted, with contaminated water being used to irrigate a further 32.5 million mi (21,670 square kilometres) and another 2 million mi (1,300 square kilometres) covered or destroyed by solid waste. In total, the area accounts for one-tenth of China’s cultivatable land, and is mostly in economically developed areas. An estimated 12 million tonnes of grain are contaminated by heavy metals every year, causing direct losses of 20 billion yuan (US$2.57 billion)..

The United States, while having some of the most widespread soil contamination, has actually been a leader in defining and implementing standards for cleanup. Other industrialized countries have a large number of contaminated sites, but lag the U.S. in executing remediation. Developing countries may be leading in the next generation of new soil contamination cases.

Each year in the U.S., thousands of sites complete soil contamination cleanup, some by using microbes that “eat up” toxic chemicals in soil, many others by simple excavation and others by more expensive high-tech soil vapor extraction or air stripping. At the same time, efforts proceed worldwide in creating and identifying new sites of soil contamination, particularly in industrial countries other than the U.S., and in developing countries which lack the money and the technology to adequately protect soil resources.

Health effects
The major concern is that there are many sensitive land uses where people are in direct contact with soils such as residences, parks, schools and playgrounds. Other contact mechanisms include contamination of drinking water or inhalation of soil contaminants which have vaporized. There is a very large set of health consequences from exposure to soil contamination depending on pollutant type, pathway of attack and vulnerability of the exposed population. Chromium and obsolete pesticide formulations are carcinogenic to populations. Lead is especially hazardous to young children, in which group there is a high risk of developmental damage to the brain,while to all populations kidney damage is a risk.


Chronic exposure to at sufficient concentrations is known to be associated with higher incidence of leukemia. Obsolete pesticides such as mercury and cyclodienes are known to induce higher incidences of kidney damage, some irreversible; cyclodienes are linked to liver toxicity. Organophosphates and carbamates can induce a chain of responses leading to neuromuscular blockage. Many chlorinated solvents induce liver changes, kidney changes and depression of the central nervous system. There is an entire spectrum of further health effects such as headache,nausea,fatigue(physical),eye irritation and skin rash for the above cited and other chemicals.

Ecosystem effects
Not unexpectedly, soil contaminants can have significant deleterious consequences for ecosystems. There are radical soil chemistry changes which can arise from the presence of many hazardous chemicals even at low concentration of the contaminant species. These changes can manifest in the alteration of metabolism of endemic microorganisms and arthropods resident in a given soil environment. The result can be virtual eradication of some of the primary food chain, which in turn have major consequences for predator or consumer species. Even if the chemical effect on lower life forms is small, the lower pyramid levels of the food chain may ingest alien chemicals, which normally become more concentrated for each consuming rung of the food chain. Many of these effects are now well known, such as the concentration of persistent DDT materials for avian consumers, leading to weakening of egg shells, increased chick mortality and potentially species extinction.

Effects occur to agricultural lands which have certain types of soil contamination. Contaminants typically alter plant metabolism, most commonly to reduce crop yields. This has a secondary effect upon soil conservation, since the languishing crops cannot shield the earth's soil mantle from erosion phenomena. Some of these chemical contaminants have long half-lives and in other cases derivative chemicals are formed from decay of primary soil contaminants.

Cleanup options







Microbes can be used in soil cleanup

Cleanup or remediation is analyzed by environmental scientists who utilize field measurement of soil chemicals and also apply computer models for analyzing transport and fate of soil chemicals. Thousands of soil contamination cases are currently in active cleanup across the U.S. as of 2006. There are several principal strategies for remediation:

Excavate soil and remove it to a disposal site away from ready pathways for human or sensitive ecosystem contact. This technique also applies to dredging of bay muds containing toxins. 

Aeration of soils at the contaminated site (with attendant risk of creating air pollution) 

Bioremediation, involving microbial digestion of certain organic chemicals. Techniques used in bioremediation include landfarming, biostimulation and bioaugmentation soil biota with commercially available microflora. 

Extraction of groundwater or soil vapor with an active electromechanical system, with subsequent stripping of the contaminants from the extract. 

Containment of the soil contaminants (such as by capping or paving over in place). 
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Noise pollution

Noise pollution (or environmental noise) is displeasing human or machine created sound that disrupts the activity or happiness of human or animal life. A common form of noise pollution is from transportation, principally motor vehicles. The word "noise" comes from the Latin word nausea meaning "seasickness", referring originally to nuisance noise. 

Sources of noise
The source of most noise worldwide is transportation systems, motor vehicle noise, but also including aircraft noise and rail noise. Poor urban planning may give rise to noise pollution, since side-by-side industrial and residential buildings can result in noise pollution in the residential area.

Other sources are office equipment, factory machinery, construction work, appliances, power tools, lighting hum and audio entertainment systems.

Human health effects
Noise health effects are both health and behavioral in nature. The unwanted sound is called noise pollution. This unwanted sound can damage physiological and psychological health. Noise pollution can cause annoyance and aggression, hypertension, high stress levels, tinnitus, hearing loss, sleep disturbances, and other harmful effects. Furthermore, stress and hypertension are the leading causes to health problems, whereas tinnitus can lead to forgetfulness, severe depression and at times panic attacks. 

Chronic exposure to noise may cause noise-induced hearing loss. Older males exposed to significant occupational noise demonstrate significantly reduced hearing sensitivity than their non-exposed peers, though differences in hearing sensitivity decrease with time and the two groups are indistinguishable by age 79. A comparison of Maaban tribesmen, who were insignificantly exposed to transportation or industrial noise, to a typical U.S. population showed that chronic exposure to moderately high levels of environmental noise contributes to hearing loss. 

High noise levels can contribute to cardiovascular effects and exposure to moderately high levels during a single eight hour period causes a statistical rise in blood pressure of five to ten points and an increase in stressand vasoconstriction leading to the increased blood pressure noted above as well as to increased incidence of coronary artery disease.

Noise pollution is also a cause of annoyance. A 2005 study by Spanish researchers found that in urban areas households are willing to pay approximately four Euros per decibel per year for noise reduction. 

Environmental effects

Noise can have a detrimental effect on animals by causing stress, increasing risk of mortality by changing the delicate balance in predator/prey detection and avoidance, and by interfering with their use of sounds in communication especially in relation to reproduction and in navigation. Acoustic overexposure can lead to temporary or permanent loss of hearing. 

An impact of noise on animal life is the reduction of usable habitat that noisy areas may cause, which in the case of endangered species may be part of the path to extinction. One of the best known cases of damage caused by noise pollution is the death of certain species of beached whales, brought on by the loud sound of military sonar. 
Noise also makes species communicate louder, which is called Lombard vocal response. Scientists and researchers have conducted experiments that show whales' ong length is longer when submarine-detectors are on. If creatures don't "speak" loud enough, their voice will be masked by anthropogenic sounds. These unheard voices might be warnings, finding of prey, or preparations of net-bubbling. When one species begins speaking louder, it will mask other species' voice, causing the whole ecosystem to eventually speak louder.

Zebra finches become less faithful to their partners when exposed to traffic noise. This could alter a population's evolutionary trajectory by selecting "sexy" traits, sapping resources normally devoted to other activities and thus lead to profound genetic and evolutionary consequences. 

Mitigation and control of noise

The sound tube in Melbourne, Australia, designed to reduce roadway noise without detracting from the area's aesthetics.

Technology to mitigate or remove noise can be applied as follows:

There are a variety of strategies for mitigating roadway noise including: use of noise barriers, limitation of vehicle speeds, alteration of roadway surface texture, limitation of heavy duty vehicles, use of traffic controls that smooth vehicle flow to reduce braking and acceleration, and tire design. An important factor in applying these strategies is a computer model for roadway noise, that is capable of addressing local topography, meteorology, traffic operations and hypothetical mitigation. Costs of building-in mitigation can be modest, provided these solutions are sought in the planning stage of a roadway project.

Aircraft noise can be reduced to some extent by design of quieter jet engines, which was pursued vigorously in the 1970s and 1980s. This strategy has brought limited but noticeable reduction of urban sound levels. Reconsideration of operations, such as altering flight paths and time of day runway use, have demonstrated benefits for residential populations near airports. FAA sponsored residential retrofit (insulation) programs initiated in the 1970s has also enjoyed success in reducing interior residential noise in thousands of residences across the United States.

Exposure of workers to Industrial noise has been addressed since the 1930s. Changes include redesign of industrial equipment, shock mounting assemblies and physical barriers in the workplace.

Legal status

Governments up until the 1970s viewed noise as a "nuisance" rather than an environmental problem. In the United States there are federal standards for highway and aircraft noise; states and local governments typically have very specific statutes on building codes, urban planning and roadway development. In Canada and the EU there are few national, provincial, or state laws that protect against noise.

Noise laws and ordinances vary widely among municipalities and indeed do not even exist in some cities. An ordinance may contain a general prohibition against making noise that is a nuisance, or it may set out specific guidelines for the level of noise allowable at certain times of the day and for certain activities.

Most city ordinances prohibit sound above a threshold intensity from trespassing over property line at night, typically between 10 p.m. and 6 a.m., and during the day restricts it to a higher sound level; however, enforcement is uneven. Many municipalities do not follow up on complaints. Even where a municipality has an enforcement office, it may only be willing to issue warnings, since taking offenders to court is expensive.

Many conflicts over noise pollution are handled by negotiation between the emitter and the receiver. Escalation procedures vary by country, and may include action in conjunction with local authorities, in particular the police. Noise pollution often persists because only five to ten percent of people affected by noise will lodge a formal complaint. Many people are not aware of their legal right to quiet and do not know how to register a complaint.

Marine pollution

Marine pollution is the harmful effect caused by the entry into the ocean of chemicals or particles. An associated problem is that many potentially toxic chemical's adhere to tiny particles which are then taken up by plankton and benthos animals, most of which are either deposit or filter feeders, concentrating upward within ocean food chains. Also, because most animal feeds contain high fish meal and fish oil content, toxins can be found a few weeks later in commonly consumed food items derived from livestock and animal husbandry such as meat, eggs, milk, butter and margarine.

One common path of entry by contaminants to the sea are rivers. The Hudson in New York State and the Raritan in New Jersey, which empty at the northern and southern ends of Staten Island, are a source of mercury contamination of zooplankton (copepods) in the open ocean. The highest concentration in the filter-feeding copepods is not at the mouths of these rivers but 70 miles south, nearer Atlantic City, because water flows close to the coast. It takes a few days before toxins are taken up by the plankton.

Many particles combine chemically in a manner highly depletive of oxygen, causing estuaries to become anoxic.

Oil spill









A beach after an oil spill

An oil spill is the release of a liquid petroleum hydrocarbon into the environment due to human activity, and is a form of pollution. The term often refers to marine oil spills, where oil is released into the ocean or coastal waters. The oil may be a variety of materials, including crude oil, refined petroleum products (such as gasoline or diesel fuel) or by-products, ships' bunkers, oily refuse or oil mixed in waste. Spills take months or even years to clean up.

Oil is also released into the environment from natural geologic seeps on the sea floor. Most human-made oil pollution comes from land-based activity, but public attention and regulation has tended to focus most sharply on seagoing oil tankers. 

Environmental effects
The oil penetrates and opens up the structure of the plumage of birds, reducing its insulating ability, and so making the birds more vulnerable to temperature fluctuations and much less buoyant in the water. It also impairs birds' flight abilities, making it difficult or impossible to forage and escape from predators. As they attempt to preen, birds typically ingest oil that coats their feathers, causing kidney damage, altered liver function, and digestive tract irritation. This and the limited foraging ability quickly causes dehydration and metabolic imbalances. Most birds affected by an oil spill die unless there is human intervention. Marine mammals exposed to oil spills are affected in similar ways as seabirds. Oil coats the fur of Sea otters and seals, reducing its insulation abilities and leading to body temperature fluctuations and hypothermia. Ingestion of the oil causes dehydration and impaired digestion.

Methods of cleaning

A sheen is usually dispersed (but not cleaned up) with detergents which makes oil settle to the bottom. Oils that are denser than water, such as Polychlorinated biphenyls (PCBs), can be more difficult to clean as they make the seabed toxic.









Clean-up efforts after Exxon Valdez oil spill.

Methods for cleaning up include:

Bioremediation: use of microorganisms or biological agents  to break down or remove oil 

Controlled burning can effectively reduce the amount of oil in water, if done properly. But it can only be done in low wind[citation needed], and can cause air pollution. Dispersants act as detergents, clustering around oil globules and allowing them to be carried away in the water. This improves the surface aesthetically, and mobilises the oil. Smaller oil droplets, scattered by currents, may cause less harm and may degrade more easily. But the dispersed oil droplets infiltrate into deeper water and can lethally contaminate coral. Recent research indicates that some dispersants are toxic to corals. 

Watch and wait: in some cases, nautural attentuation of oil may be most appropriate, due to the invasive nature of facilitated methods of remediation, particularly in ecologically sensitive areas. 

Dredging: for oils dispersed with detergents and other oils denser than water. 

Skimming: Requires calm waters 

Solidifying 

Equipment used includesBooms: large floating barriers that round up oil and lift the oil off the water 

Skimmers: skim the oil 

Sorbents: large sponges that absorb oil 

Chemical and biological agents: helps to break down the oil 

Vacuums: remove oil from beaches and water surface 

Shovels and other road equipments: typically used to clean up oil on beaches 

Prevention

Secondary containment - methods to prevent releases of oil or hydrocarbons into environment. 

Oil Spill Prevention Containment and Countermeasures (SPCC) program by the United States Environmental Protection Agency. 

Double hulling - build double hulls into vessels, which reduces the risk and severity of a spill in case of a collision or grounding. Existing single-hull vessels can also be rebuilt to have a double hull. 

Thermal pollution

Thermal pollution is a temperature change in natural water bodies caused by human influence. The temperature change can be upwards or downwards. In the Northern Hemisphere, a common cause of thermal pollution is the use of water as a coolant, especially in power plants. Water used as a coolant is returned to the natural environment at a higher temperature. Increases in water temperature can impact on aquatic organisms by (a) decreasing oxygen supply, (b) killing fish juveniles which are vulnerable to small fluctuations in temperature, and (c) affecting ecosystem composition. In the Southern Hemisphere, thermal pollution is commonly caused by the release of very cold water from the base of reservoirs, with severe affects on fish (particularly eggs and larvae), macroinvertebrates and river productivity.

Ecological effects — warm water

Warm water typically decreases the level of dissolved oxygen in the water. The decrease in levels of dissolved oxygen can harm aquatic animals such as fish, amphibians and copepods. Thermal pollution may also increase the metabolic rate of aquatic animals, as enzyme activity, resulting in these organisms consuming more food in a shorter time than if their environment were not changed. An increased metabolic rate may result in food source shortages, causing a sharp decrease in a population. Changes in the environment may also result in a migration of organisms to another, more suitable environment, and to in-migration of organisms that normally only live in warmer waters elsewhere. This leads to competition for fewer resources; the more adapted organisms moving in may have an advantage over organisms that are not used to the warmer temperature. As a result one has the problem of compromising food chains of the old and new environments. Biodiversity can be decreased as a result.





Fish killed in receiving waters
It is known that temperature changes of even one to two degrees Celsius can cause significant changes in organism metabolism and other adverse cellular biology effects. Principal adverse changes can include rendering cell walls less permeable to necessary osmosis, coagulation of cell proteins, and alteration of enzyme metabolism. These cellular level effects can adversely affect mortality and reproduction.

Primary producers are affected by warm water because higher water temperature increases plant growth rates, resulting in a shorter lifespan and species overpopulation. This can cause an algae bloom which reduces the oxygen levels in the water. The higher plant density leads to an increased plant respiration rate because the reduced light intensity decreases photosynthesis. This is similar to the eutrophication that occurs when watercourses are polluted with leached agricultural inorganic fertilizers.

A large increase in temperature can lead to the denaturing of life-supporting enzymes by breaking down hydrogen- and disulphide bonds within the quaternary structure of the enzymes. Decreased enzyme activity in aquatic organisms can cause problems such as the inability to break down lipids, which leads to malnutrition.

In limited cases, warm water has little deleterious effect and may even lead to improved function of the receiving aquatic ecosystem. This phenomenon is seen especially in seasonal waters and is known as thermal enrichment. An extreme case is derived from the aggregational habits of the manatee, which often uses power plant discharge sites during winter. Projections suggest that manatee populations would decline upon the removal of these discharges.

The added heat lowers the dissolved oxygen content and may cause serious problems for the plants and animals living there. In extreme cases, major fish kills can result. Warm water may also increase the metabolic rate of aquatic animals, as enzyme activity, meaning that these organisms will consume more food in a shorter time than if their environment was not changed.

Ecological effects — cold water

Releases of unnaturally cold water from reservoirs can dramatically change the fish and macro invertebrate fauna of rivers, and reduce river productivity. In Australia, where many rivers have warmer temperature regimes, native fish species have been eliminated, and macro invertebrate faunas have been drastically altered and impoverished.

Computer modeling of thermal pollution

In the 1970s there was considerable activity from scientists in quantifying effects of thermal pollution. Hydrologists, physicists, meteorologists, and computer scientists combined their skills in one of the first interdisciplinary pursuits of the modern environmental science era. First came the application of gaussian function dispersal modeling that forecasts how a thermal plume is formed from a thermal point source and predicts the distribution of aquatic temperatures. The ultimate model was developed by the U.S. Environmental Protection Agency introducing the statistical variations in meteorology to predict the resulting plume from a thermal outfall.

Nuclear pollution - fallout

Fallout is the residual radiation hazard from a nuclear explosion, so named because it "falls out" of the atmosphere into which it is spread during the explosion. It commonly refers to the radioactive dust created when a nuclear weapon explodes. This radioactive dust, consisting of hot particles, is a kind of radioactive contamination. It can lead to contamination of the food chain. Fallout can also refer to the dust or debris that results from the nuclear explosion.

Types

There are many types of fallout, ranging from the global type to the more area-restricted types.

Worldwide

After an air burst, the fission products, unfissioned nuclear material, and weapon residues which have been vaporized by the heat of the fireball will condense into a fine suspension of very small particles 10 nm to 20 µm in diameter. These particles may be quickly drawn up into the stratosphere, particularly if the explosive yield exceeds 10 kt.



Atmospheric nuclear weapon tests almost doubled the concentration of radioactive 14C in the Northern Hemisphere, before levels slowly declined following the Partial Test Ban Treaty.

Initially little was known about the dispersion of nuclear fallout on a global scale. The AEC assumed that fallout would be dispersed evenly across the globe, dispersed by atmospheric winds and will gradually settle to the earth's surface after weeks, months, and even years as worldwide fallout. Nuclear products were deposited in the Northern Hemisphere becoming "far more dangerous than they had originally been estimated[citation needed]."

The radio-biological hazard of worldwide fallout is essentially a long-term one because of the potential accumulation of long-lived radioisotopes (such as strontium-90 and caesium-137) in the body as a result of ingestion of foods containing the radioactive materials. This hazard is much less serious than those which are associated with local fallout, which is of much greater immediate operational concern.Local
In a land or water surface burst, large amounts of earth or water will be vaporized by the heat of the fireball and drawn up into the radioactive cloud. This material will become radioactive when it condenses with fission products and other radiocontaminants that have become neutron-activated. Many of the isotopes in the table below will decay into the isotopes that many people are more familiar with.





Per capita thyroid doses in the continental United States resulting from all exposure routes from all atmospheric nuclear tests conducted at the Nevada Test Site from 1951-1962.

There will be large amounts of particles of less than 100 nm to several millimeters in diameter generated in a surface burst in addition to the very fine particles which contribute to worldwide fallout. The larger particles spill out of the stem and cascade down the outside of the fireball in a downdraft even while the cloud rises, so fallout begins to arrive near ground zero within an hour, and more than half the total bomb debris is deposited on the ground within about 24 hours as local fallout.

The chemical properties of the different elements in the fallout will control the rate at which they are deposited on the ground. The less volatile elements will deposit first.

Severe local fallout contamination can extend far beyond the blast and thermal effects, particularly in the case of high yield surface detonations. The ground track of fallout from an explosion depends on the weather situation from the time of detonation onwards. In stronger winds, fallout travels faster but takes the same time to descend, so although it covers a larger path, it is more spread out or diluted. So the width of the fallout pattern for any given dose rate is reduced where the downwind distance is increased by higher winds. The total amount of activity deposited up to any given time is the same irrespective of the wind pattern, so the overall casualty figures from fallout will generally be independent of the winds. But thunderstorms can bring down activity as rain more rapidly than dry fallout, particularly if the mushroom cloud is low enough to be below, or mixed with, the thunderstorm.

Whenever individuals remain in a radiologically contaminated area, such contamination will lead to an immediate external radiation exposure as well as a possible later internal hazard from inhalation and ingestion of radiocontaminants, such as the rather short-lived iodine-131, which is accumulated in the thyroid.

Fallout protection

During the Cold War, the governments of the U.S. and USSR attempted to educate their citizens about surviving a nuclear attack. In the U.S., this effort became known as Civil Defense. The government provided procedures on minimizing short-term exposure to fallout, but currently, the popular attitude towards fallout protection is that short-term survival in a global thermonuclear war would be futile, and fallout shelters are no longer maintained even though fallout shelters could almost entirely eliminate the fallout-related casualties of a Chernobyl-type accident.

Nuclear reactor accident

Fallout can also refer to nuclear accidents, although a nuclear reactor does not explode like a nuclear weapon. The isotopic signature of bomb fallout is very different from the fallout from a serious power reactor accident (such as Chernobyl). 

Solid Waste Management:

Management of solid waste is very important in order to minimize the adverse effects of solid wastes.

Types of solid wastes:

Urban wastes

   Sources – a) Domestic wastes – Food waste, Cloth, Waste paper etc

Commercial wastes – Packing material, cans, bottles , polythene etc.

Construction Wastes – Wood, concrete debris etc.

Bio medical wastes – Anatomical wastes , infectious wastes etc.,

Industrial wastes

  Sources – a) Nuclear power plants – generates radioactive wastes

B Thermal power plants – produces fly ash in large quantities

      3.   Chemical industries


Produces large quantities of hazardous and toxic materials

      Steps involved in solid waste management : 

Reduce , Reuse and Recycle of materials – raw materials re usage should be reduced , reuse of waste materials should be reduced and recycling of the discarded materials into new useful products  should also be reduced.

Discarding wastes

Land fill : Solid wastes are placed in sanitary landfill system in alternate layers of 80 cm thick refuse, covered with selected earth fill of 20cm thickness

Incineration: It is a hygienic way of disposing the solid waste. It is a thermal process and is very effective for detoxification of all combustible pathogens

Composting: It is another popular method practiced in many cities in our country. In  this method , bulk organic waste is converted into a fertilizing manure by biological action.

Role of an individual in prevention of pollution:

Plant more trees

Help more in pollution prevention than pollution control

Use water, energy and other resoucrces efficiently

Purchase recyclable, recycled and environmentally safe products

reduce deforestation

Remove NO from motar vehicular exhaust

Use of eco friendly products.

Case studies:

Effluents treatment at MRL , Chennai

The Bhopal gas tragedy

Arsenic pollution in ground water

Soft drink bottling unit

Mercury wastes

Palar river pollution

The miniamatta epidemic ( marine pollution)

Disaster management

Hazard

It is a perceived natural event which threatens both life and property

Disaster

A disaster is the realization of this hazard

It is defined as the geological process and it is an event concentrated in time and space in which a society or subdivision of a society undergoes severe danger and causes loss of its members and physical property.

Types 

Natural disasters – refers to those disasters that are generated by natural phenomena

Man made disasters – refers to the disasters resulting from man made hazards.

Floods 


Whenever the magnitude of water flow exceeds the carrying capacity of the channel within its banks the excess of water overflows on the surroundings causes floods.

Causes of floods

Heavy rain, rainfall during cyclone causes floods

sudden snow melt also raises the quantity of water in streams and causes flood

sudden and excess release of impounded water behind dams

clearing of forests for agriculture has also increased severity of floods.

Flood management

Encroachment  of flood ways should be banned

Building walls prevent spilling out the flood water over flood plains

Diverting excess water through channels or canals to areas like lake, rivers etc., where water is not sufficient,

Optical and microwave data from IRS is also used for flood management

Flood forecasts and flood warning are also given by the central water  commission
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Earthquake
An earthquake is the result of a sudden release of energy in the Earth's crust that creates seismic waves. Earthquakes are recorded with a seismometer, also known as a seismograph. The moment magnitude of an earthquake is conventionally reported, or the related and mostly obsolete Richter magnitude, with magnitude 3 or lower earthquakes being mostly imperceptible and magnitude 7 causing serious damage over large areas. Intensity of shaking is measured on the modified Mercalli scale.

At the Earth's surface, earthquakes manifest themselves by a shaking and sometimes displacement of the ground. When a large earthquake epicenter is located offshore, the seabed sometimes suffers sufficient displacement to cause a tsunami. The shaking in earthquakes can also trigger landslides and occasionally volcanic activity.

In its most generic sense, the word earthquake is used to describe any seismic event—whether a natural phenomenon or an event caused by humans—that generates seismic waves. Earthquakes are caused mostly by rupture of geological faults, huge amounts of gas migration, mainly methane deep within the earth, but also by volcanic activity, landslides, mine blasts, and nuclear experiments.

An earthquake's point of initial rupture is called its focus or hypocenter. The term epicenter means the point at ground level directly above this.













Global plate tectonic movement
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Naturally occurring earthquakes








Fault types

Tectonic earthquakes will occur anywhere within the earth where there is sufficient stored elastic strain energy to drive fracture propagation along a fault plane. In the case of transform or convergent type plate boundaries, which form the largest fault surfaces on earth, they will move past each other smoothly and aseismically only if there are no irregularities or asperities along the boundary that increase the frictional resistance. Most boundaries do have such asperities and this leads to a form of stick-slip behaviour. Once the boundary has locked, continued relative motion between the plates leads to increasing stress and therefore, stored strain energy in the volume around the fault surface. This continues until the stress has risen sufficiently to break through the asperity, suddenly allowing sliding over the locked portion of the fault, releasing the stored energy. This energy is released as a combination of radiated elastic strain seismic waves, frictional heating of the fault surface, and cracking of the rock, thus causing an earthquake. This process of gradual build-up of strain and stress punctuated by occasional sudden earthquake failure is referred to as the Elastic-rebound theory. It is estimated that only 10 percent or less of an earthquake's total energy is radiated as seismic energy. Most of the earthquake's energy is used to power the earthquake fracture growth or is converted into heat generated by friction. Therefore, earthquakes lower the Earth's available elastic potential energy and raise its temperature, though these changes are negligible compared to the conductive and convective flow of heat out from the Earth's deep interior.
Size and frequency of occurrence
Minor earthquakes occur nearly constantly around the world in places like California and Alaska in the U.S., as well as in Chile, Peru, Indonesia, Iran, Pakistan the Azores in Portugal, Turkey, New Zealand, Greece, Italy, and Japan, but earthquakes can occur almost anywhere, including New York City, London, and Australia.[5] Larger earthquakes occur less frequently, the relationship being exponential; for example, roughly ten times as many earthquakes larger than magnitude 4 occur in a particular time period than earthquakes larger than magnitude 5. In the (low seismicity) United Kingdom, for example, it has been calculated that the average recurrences are:

an earthquake of 3.7 - 4.6 every year 

an earthquake of 4.7 - 5.5 every 10 years 

an earthquake of 5.6 or larger every 100 years. 

The number of seismic stations has increased from about 350 in 1931 to many thousands today. As a result, many more earthquakes are reported than in the past, but this is because of the vast improvement in instrumentation, rather than an increase in the number of earthquakes. The USGS estimates that, since 1900, there have been an average of 18 major earthquakes (magnitude 7.0-7.9) and one great earthquake (magnitude 8.0 or greater) per year, and that this average has been relatively stable. In recent years, the number of major earthquakes per year has decreased, although this is thought likely to be a statistical fluctuation rather than a systematic trend. More detailed statistics on the size and frequency of earthquakes is available from the USGS. 

Most of the world's earthquakes (90%, and 81% of the largest) take place in the 40,000-km-long, horseshoe-shaped zone called the circum-Pacific seismic belt, also known as the Pacific Ring of Fire, which for the most part bounds the Pacific Plate.[8]

 HYPERLINK "http://en.wikipedia.org/wiki/Earthquakes" \l "cite_note-8#cite_note-8" \o "" [9] Massive earthquakes tend to occur along other plate boundaries, too, such as along the Himalayan Mountains. Humans can cause earthquakes for example by constructing large dams and buildings, drilling and injecting liquid into wells, and by coal mining and oil drilling. With the rapid growth of mega-cities such as Mexico City, Tokyo or Tehran, in areas of high seismic risk, some seismologists are warning that a single quake may claim the lives of up to 3 million people. 

Effects/impacts of earthquakes
	






1755 copper engraving depicting Lisbon in ruins and in flames after the 1755 Lisbon earthquake. A tsunami overwhelms the ships in the harbor.

	






Smoldering after the 1906 San Francisco earthquake.

	






Earthquake damage in Anchorage, Alaska (1964).

	







Earthquake damage in Mexico City (1985).

	







Earthquake damage in Armenia (1988).

	






A section of the Cypress viaduct collapsed during the Loma Prieta Earthquake (1989).

	





Kaiser Permanente Building destroyed in the Northridge Earthquake (1994).

	





Damage in Great Hanshin earthquake (1995) in Kobe, Japan.

	



There are many effects of earthquakes including, but not limited to the following:

Shaking and ground rupture
Shaking and ground rupture are the main effects created by earthquakes, principally resulting in more or less severe damage to buildings or other rigid structures. The severity of the local effects depends on the complex combination of the earthquake magnitude, the distance from epicenter, and the local geological and geomorphological conditions, which may amplify or reduce wave propagation. The ground-shaking is measured by ground acceleration.

Specific local geological, geomorphological, and geostructural features can induce high levels of shaking on the ground surface even from low-intensity earthquakes. This effect is called site or local amplification. It is principally due to the transfer of the seismic motion from hard deep soils to soft superficial soils and to effects of seismic energy focalization owing to typical geometrical setting of the deposits.

Ground rupture is a visible breaking and displacement of the earth's surface along the trace of the fault, which may be of the order of few metres in the case of major earthquakes. Ground rupture is a major risk for large engineering structures such as dams, bridges and nuclear power stations and requires careful mapping of existing faults to identify any likely to break the ground surface within the life of the structure

Landslides and avalanches
Earthquakes can cause landslides and avalanches, which may cause damage in hilly and mountainous areas.

Fires
Following an earthquake, fires can be generated by break of the electrical power or gas lines. In the event of water mains rupturing and a loss of pressure, it may also become difficult to stop the spread of a fire once it has started.

Soil liquefaction
Soil liquefaction occurs when, because of the shaking, water-saturated granular material temporarily loses its strength and transforms from a solid to a liquid. Soil liquefaction may cause rigid structures, as buildings or bridges, to tilt or sink into the liquefied deposits.

Tsunami
Undersea earthquakes and earthquake-triggered landslides into the sea, can cause Tsunami. See, for example, the 2004 Indian Ocean earthquake.

Floods
Floods may be a secondary effects of earthquakes, if dams are damaged.

Earthquakes may cause landslips to dam rivers, which then collapse and cause floods.

Human impacts
Earthquakes may result in disease, lack of basic necessities, loss of life, higher insurance premiums, general property damage, road and bridge damage, and collapse of buildings or destabilization of the base of buildings which may lead to collapse in future earthquakes.

CYCLONE

In meteorology, a cyclone is an area of low atmospheric pressure characterized by inward spiraling winds that rotate counter clockwise in the northern hemisphere and clockwise in the southern hemisphere of the Earth. The generic term covers a wide variety of meteorological phenomena. These include tropical cyclones and extratropical cyclones, so meteorologists rarely use "cyclone" without additional qualification. Cyclogenesis describes the process of development for extratropical cyclones, tropical cyclogenesis describes the process of development of tropical cyclones. Tropical cyclones, polar lows, and mesocyclones are smaller warm core systems which lie within the mesoscale, while extratropical cyclones and polar cyclones are larger cold core systems which are on the synoptic scale. Cyclones have also been seen on other planets outside of the Earth, such as Mars and Neptune. 

Structure

There are a number of structural characteristics common to all cyclones. As they are low pressure areas, their center is the area of lowest atmospheric pressure in the region, often known in mature tropical cyclones as the eye. Near the center, the pressure gradient force (from the pressure in the center of the cyclone compared to the pressure outside the cyclone) and the Coriolis force must be in an approximate balance, or the cyclone would collapse on itself as a result of the difference in pressure. The wind flow around a large cyclone is counterclockwise in the northern hemisphere and clockwise in the southern hemisphere as a result of the Coriolis effect. (An anticyclone, on the other hand, rotates clockwise in the northern hemisphere, and counterclockwise in the southern hemisphere.)

Formation





The initial low pressure area forms at the location of the red dot on the image. It is usually perpendicular (at a right angle to) the leaf-like cloud formation seen on satellite during the early stage of cyclogenesis. The location of the axis of the upper level jet stream is in light blue.

Cyclogenesis is the development or strengthening of cyclonic circulation in the atmosphere (a low pressure area). Cyclogenesis is an umbrella term for several different processes, all of which result in the development of some sort of cyclone. It can occur at various scales, from the microscale to the synoptic scale. Extratropical cyclones form as waves along weather fronts before occluding later in their life cycle as cold core cyclones. Tropical cyclones form due to latent heat driven by significant thunderstorm activity, and are warm core. Mesocyclones form as warm core cyclones over land, and can lead to tornado formation. Waterspouts can also form from mesocyclones, but more often develop from environments of high instability and low vertical wind shear. Cyclogenesis is the opposite of cyclolysis, and has an anticyclonic (high pressure system) equivalent which deals with the formation of high pressure areas—Anticyclogenesis. 

Categorization
There are six main types of cyclones: Polar cyclones, Polar lows, Extratropical cyclones, Subtropical cyclones, Tropical cyclones, and Mesocyclones.

Polar cyclone
Polar, sub-polar, or arctic cyclones (also known as the polar vortex)are vast areas of low pressure which stengthen in the winter and weaken in the summer. 

Polar low
A polar low is a small-scale, short-lived atmospheric low pressure system (depression) that is found over the ocean areas poleward of the main polar front in both the Northern and Southern Hemispheres

Extratropical

An extratropical cyclone is a synoptic scale low pressure weather system that has neither tropical nor polar characteristics, being connected with fronts and horizontal gradients in temperature and dew point otherwise known as "baroclinic zones".

Subtropical
A subtropical cyclone is a weather system that has some characteristics of a tropical cyclone and some characteristics of an extratropical cyclone. 

Tropical
A tropical cyclone is a storm system characterized by a low pressure center and numerous thunderstorms that produce strong winds and flooding rain. The term "tropical" refers to both the geographic origin of these systems, which form almost exclusively in tropical regions of the globe, and their formation in Maritime Tropical air masses. 


Cyclones:

It is  a meterological process, intense depressions forming over the open oceans and moving towards the land.

Effect:

1. The damage depends on the intensity of cyclone the damage to human life, crops, roads, transport, could be heavy

2. Cyclone occurance slow down the developmental activities of the area

Cyclone management:

Satellite images are used by meterological departments for forecasting the weather conditions which reveal the strength and intensity of the storm.

Radar system is used to detect the cyclone and is beign used for cyclone warning

Case studies

Cyclone in orissa – 1999

Land slides: 

The movement of earthy materials like coherent rock, mud, soil and debris from higher to lower region to gravitational pull is called land sliedes

Causes: 

Movement of heavy vehicles on the unstable sloppy regions create landslides

Earthquake, shocks, vibrations and cyclone create landslide 

Earth quakes:


An earthquake is an sudden vibration caused on earth surface with the sudden release of tremendous energy stored in rocks under the earth’s crust.

Causes:


1.Disequilibrium in any part of the earth crust 


2. Underground Nuclear testing


3. Decrease of underground water level.

Effect:


Damage the settlements and transport systems


Collapses houses and their structures


Deformation of ground surface

Tsunami

Earthquake management:


Constructing earthquake resistant building


Wooden houses are preferred 

Seismic hazard map should give the information about the magnitude of intensity of anticipated earthquakes.
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Tsunami
.

A tsunami (pronounced /(t)suːˈnɑːmi/) is a series of waves created when a body of water, such as an ocean, is rapidly displaced. Earthquakes, mass movements above or below water, some volcanic eruptions and other underwater explosions, landslides, underwater earthquakes, large asteroid impacts and testing with nuclear weapons at sea all have the potential to generate a tsunami. The effects of a tsunami can be devastating due to the immense volumes of water and energy involved. Since meteorites are small, they will not generate a tsunami.

The Greek historian Thucydides was the first to relate tsunamis to submarine quakes,[1] [2] but understanding of the nature of tsunamis remained slim until the 20th century and is the subject of ongoing research.

Many early geological, geographic, oceanographic etc; texts refer to "Seismic sea waves" - these are now referred to as "tsunami."

Some meteorological storm conditions - deep depressions causing cyclones, hurricanes; can generate a storm surge which can be several metres above normal tide levels. This is due to the low atmospheric pressure within the centre of the depression. As these storm surges come ashore the surge can resemble a tsunami, inundating vast areas of land. These are not tsunami. Such a storm surge inundated Burma (Myanmar) in May 2008.
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Terminology

The term tsunami comes from the Japanese meaning harbor ("tsu", 津) and wave ("nami", 波). [a. Jap. tsunami, tunami, f. tsu harbour + nami waves. - Oxford English Dictionary]. For the plural, one can either follow ordinary English practice and add an s, or use an invariable plural as in Japanese. Tsunamis are common throughout Japanese history; approximately 195 events in Japan have been recorded.

A tsunami has a much smaller amplitude (wave height) offshore, and a very long wavelength (often hundreds of kilometers long), which is why they generally pass unnoticed at sea, forming only a slight swell usually about 300 mm above the normal sea surface. A tsunami can occur at any state of the tide and even at low tide will still inundate coastal areas if the incoming waves surge high enough.

Tsunamis are often referred to popularly as tidal waves. This term is inaccurate because tsunamis are not related to tides and its use is discouraged by geologists and oceanographers; however, it is worth noting that the term tsunami is no more accurate because tsumanis are not limited to harbours.

Causes
A tsunami can be generated when converging or destructive plate boundaries abruptly move and vertically displace the overlying water. It is very unlikely that they can form at divergent (constructive) or conservative plate boundaries. This is because constructive or conservative boundaries do not generally disturb the vertical displacement of the water column. Subduction zone related earthquakes generate the majority of all tsunamis.

On 1 April 1946 a Magnitude 7.8 (Richter Scale) earthquake occurred near the Aleutian Islands, Alaska. It generated a tsunami which inundated Hilo on the island of Hawai'i with a 14 m high surge. The area where the earthquake occurred is where the Pacific Ocean floor is subducting (or being pushed downwards) under Alaska.

Examples of tsunami being generated at locations away from convergent boundaries include - Storegga during the Neolithic era, Grand Banks 1929, Papua New Guinea 1998 (Tappin, 2001). In the case of the Grand Banks and Papua New Guinea tsunamis an earthquake caused sediments to become unstable and subsequently fail. These slumped and as they flowed down slope a tsunami was generated. These tsunami did not travel transoceanic distances.

It is not known what caused the Storegga sediments to fail. It may have been due to overloading of the sediments causing them to become unstable and they then failed solely as a result of being overloaded. It is also possible that an earthquake caused the sediments to become unstable and then fail. Another theory is that a release of gas hydrates (methane etc.,) caused the slump.

Signs of an approaching tsunami

There is often no advance warning of an approaching tsunami. However, since earthquakes are often a cause of tsunami, any earthquake occurring near a body of water may generate a tsunami if it occurs at shallow depth, is of moderate or high magnitude, and the water volume and depth is sufficient. In Japan moderate - 4.2 Magnitude earthquakes can generate tsunami which can inundate the area within 15 minutes.

If the first part of a tsunami to reach land is a trough (draw back) rather than a crest of the wave, the water along the shoreline may recede dramatically, exposing areas that are normally always submerged. This can serve as an advance warning of the approaching tsunami which will rush in faster than it is possible to run. If a person is in a coastal area where the sea suddenly draws back (many survivors report an accompanying sucking sound), their only real chance of survival is to run for high ground or seek the high floors of high rise buildings.

In the 2004 tsunami that occurred in the Indian Ocean drawback was not reported on the African coast or any other western coasts it inundated, when the tsunami approached from the east. This was because of the nature of the wave - it moved downwards on the eastern side of the fault line and upwards on the western side. It was the western pulse that inundated coastal areas of Africa and other western areas.

80% of all tsunamis occur in the Pacific Ocean, but are possible wherever large bodies of water are found, including inland lakes. They may be caused by landslides, volcanic explosions, bolides and seismic activity.

Indian Ocean Tsunami According to an article in "Geographical" magazine (April 2008), the Indian Ocean tsunami of 26th December 2004 was not the worst that the region could expect. Professor Costas Synolakis of the Tsunami Research Center at the University of Southern California co-authored a paper in "Geophysical Journal International" which suggests that a future tsunami in the Indian Ocean basin could affect locations such as Madagascar, Singapore, Somalia, Western Australia and many others. The Boxing Day tsunami killed over 300,000 people with many bodies either being lost to the sea or unidentified. Some unofficial estimates have claimed that approximately 1 million people may have died directly or indirectly solely as a result of the tsunami.

Warnings and prevention





Tsunami hazard sign at The Wedge in Balboa Peninsula, Newport Beach, California.





Tsunami hazard sign at Bamfield, British Columbia.






Tsunami wall at Tsu, Japan
A tsunami cannot be prevented or precisely predicted - even if the right magnitude of an earthquake occurs in the right location. Geologists, Oceanographers and Seismologist analyse each earthquake and based upon many factors may or may not issue a tsunami warning. However, there are some warning signs of an impending tsunami, and there are many systems being developed and in use to reduce the damage from tsunami. One of the most important systems that is used and constantly monitored are bottom pressure sensors. These are anchored and attached to buoys. Sensors on the equipment constantly monitor the pressure of the overlying water column - this can be deduced by the simple calculation of:



Computer models can predict tsunami arrival - observations have shown that predicted arrival times are usually within minutes of the predicted time. Bottom pressure sensors are able to relay information in real time and based upon the readings and other information about the seismic event that triggered it and the shape of the seafloor (bathymetry) and coastal land (topography), it is possible to estimate the amplitude and therefore the surge height, of the approaching tsunami. All the countries that border the Pacific Ocean collaborate in the Tsunami Warning System and most regularly practice evacuation and other procedures to prepare people for the inevitable tsunami. In Japan such preparation is a mandatory requirement of government, local authorities, emergency services and the population.

Some zoologists hypothesise that animals may have an ability to sense subsonic Rayleigh waves from an earthquake or a tsunami. Some animals seem to have the ability to detect natural phenomena and if correct, careful observation and monitoring could possibly provide advance warning of earthquakes, tsunami etc. However, the evidence is controversial and has not been proven scientifically. There are some unsubstantiated claims that animals before the Lisbon quake were restless and moved away from low lying areas to higher ground. Yet many other animals in the same areas drowned. The phenomenon was also noted in Sri Lanka in the 2004 Indian Ocean earthquake. The following two references whilst relevant, are media and not scientific - (BBC,) (Kenneally,. It is possible that certain animals (e.g., elephants) may have heard the sounds of the tsunami as it approached the coast. The elephants reaction was to move away from the approaching noise - inland. Some humans, on the other hand, went to the shore to investigate and many drowned as a result.

It is not possible to prevent a tsunami. However, in some tsunami-prone countries some measures have been taken to reduce the damage caused on shore. Japan has implemented an extensive programme of building tsunami walls of up to 4.5 m (13.5 ft) high in front of populated coastal areas. Other localities have built floodgates and channels to redirect the water from incoming tsunami. However, their effectiveness has been questioned, as tsunami often surge higher than the barriers. For instance, the Okushiri, Hokkaidō tsunami which struck Okushiri Island of Hokkaidō within two to five minutes of the earthquake on July 12, 1993 created waves as much as 30 m (100 ft) tall - as high as a 10-story building. The port town of Aonae was completely surrounded by a tsunami wall, but the waves washed right over the wall and destroyed all the wood-framed structures in the area. The wall may have succeeded in slowing down and moderating the height of the tsunami, but it did not prevent major destruction and loss of life. (This reference is Japanese - 

. 

Tsunami:


A tsunami is a large wave that is generated in a water body when the seafloor is deformed by seismic activity. This activity displaces the overlying water in the ocean.

Causes of tsunami

Seismic activities like earthquakes, landslides, volcanic eruptions, explosions, can generate tsunami.

Deformation of the sea floor due to the movement of plates.

Concept of Tsunami


A tsunami is not a single wave but a series of waves like the ordinary waves which we see on a ses.

Effects on Tsunami

Tsunami attacks mostly the coastlines, causing devastating property, damage and loss of life

Tsunami can kill lot of human beings, livestock’s, etc

Tsunami may also spread lot of water borne diseases.

Tsunami Management


Earthquakes under the water are monitored by sensors on the floor of the sea.

The sensors send the information of floating buoys on the surface, whenever they detect any changes in pressure of the sea

The information is then relayed to satellites, which passes it on to the earth stations.

Finally the country make the people alert through the media to take all necessary precautions.

Case studies:


Tsunami in India

Field study of local polluted site


Tirupur in Tamilnadu


Pallavaram in chennai

UNIT-4
SOCIAL ISSUES AND ENVIRONMENT

LESSON PLAN:

1.Unsustainable to sustainable development & Urban problems related to energy

2.Water conservation & watershed management

3.Environmental legislations

4.Resettlement and rehabilitation of people

5.Environmental ethics

6.Waste land reclamation

7.Consumerism and waste products

8.Global issues – climate change, global warming, acid rain, OLD

Nuclear accidents and holocaust

9.Public awareness

1.FROM UNSUSTAINABLE TO SUSTAINABLE DEVELOPMENT:

Definition: Meeting the needs of the present without compromising the ability of future generations to meet their own needs is called  “ sustainable development”.


Rio- De- generio declaration and its agenda-21 emphasises on a new and equitable global partnership and subsequent sustainable  development.


Three main factors of sustainable development are

Economy

Society

Envirionment

There are two main aspects:

Inter generational equity

Intra generational equity

Approaches to sustainable development:

Using appropriate technology

3R techniques

Environmental education

Using renewable energy sources

knowledge of carrying capacity

Characteristics of sustainable society:

All the material processes will be designed to be of cyclic nature

No pollution

Output from one system will be used as input to another system

Only renewable energy will be used in society.

Population will be either stable or gradually declining.

Sustainable development is a pattern of resource use that aims to meet human needs while preserving the environment so that these needs can be met not only in the present, but in the indefinite future. The term was used by the Brundtland Commission which coined what has become the most often-quoted definition of sustainable development as development that "meets the needs of the present without compromising the ability of future generations to meet their own needs." 

The field of sustainable development can be conceptually broken into three constituent parts: environmental sustainability, economic sustainability and sociopolitical sustainability.

Scope and definitions

Sustainable development does not focus solely on environmental issues. The United Nations 2005 World Summit Outcome Document, refers to the "interdependent and mutually reinforcing pillars" of sustainable development as economic development, social development, and environmental protection. 

Indigenous peoples have argued, through various international forums such as the United Nations Permanent Forum on Indigenous Issues and the Convention on Biological Diversity, that there are four pillars of sustainable development, the fourth being cultural.

The Universal Declaration on Cultural Diversity (UNESCO, 2001) further elaborates the concept by stating that "...cultural diversity is as necessary for humankind as biodiversity is for nature”; it becomes “one of the roots of development understood not simply in terms of economic growth, but also as a means to achieve a more satisfactory intellectual, emotional, moral and spiritual existence". In this vision, cultural diversity is the fourth policy area of sustainable development.

Economic Sustainability: Agenda 21 clearly identified information, integration, and participation as key building blocks to help countries achieve development that recognises these interdependent pillars. It emphasises that in sustainable development everyone is a user and provider of information. It stresses the need to change from old sector-centred ways of doing business to new approaches that involve cross-sectoral co-ordination and the integration of environmental and social concerns into all development processes. Furthermore, Agenda 21 emphasises that broad public participation in decision making is a fundamental prerequisite for achieving sustainable development. 

According to Hasna, sustainability is a process which tells of a development of all aspects of human life affecting sustenance. It means resolving the conflict between the various competing goals, and involves the simultaneous pursuit of economic prosperity, environmental quality and social equity famously known as three dimensions (triple bottom line) with is the resultant vector being technology, hence it is a continually evolving process; the ‘journey’ (the process of achieving sustainability) is of course vitally important, but only as a means of getting to the destination (the desired future state). However, the ‘destination’ of sustainability is not a fixed place in the normal sense that we understand destination. Instead it is a set of wishful characteristics of a future system. 

Green development is generally differentiated from sustainable development in that Green development prioritizes what its proponents consider to be environmental sustainability over economic and cultural considerations. Proponents of Sustainable Development argue that it provides a context in which to improve overall sustainability where cutting edge Green development is unattainable. For example, a cutting edge treatment plant with extremely high maintenance costs may not be sustainable in regions of the world with less financial resources. An environmentally ideal plant that is shut down due to bankruptcy is obviously less sustainable than one that is maintainable by the indigenous community, even if it is somewhat less effective from an environmental standpoint.

Some research activities start from this definition to argue that the environment is a combination of nature and culture. The Network of Excellence "Sustainable Development in a Diverse World",  sponsored by the European Union, integrates multidisciplinary capacities and interprets cultural diversity as a key element of a new strategy for sustainable development.

Still other researchers view environmental and social challenges as opportunities for development action. This is particularly true in the concept of sustainable enterprise that frames these global needs as opportunities for private enterprise to provide innovative and entrepreneurial solutions. This view is now being taught at many business schools including the Center for Sustainable Global Enterprise at Cornell University and the Erb Institute for Global Sustainable Enterprise at the University of Michigan.

The United Nations Division for Sustainable Development lists the following areas as coming within the scope of sustainable development: Sustainable development is an eclectic concept, as a wide array of views fall under its umbrella. The concept has included notions of weak sustainability, strong sustainability and deep ecology. Different conceptions also reveal a strong tension between ecocentrism and anthropocentrism. Thus, the concept remains weakly defined and contains a large amount of debate as to its precise definition.

During the last ten years, different organizations have tried to measure and monitor the proximity to what they consider sustainability by implementing what has been called sustainability metric and indices.

Sustainable development is said to set limits on the developing world. While current first world countries polluted significantly during their development, the same countries encourage third world countries to reduce pollution, which sometimes impedes growth. Some consider that the implementation of sustainable development would mean a reversion to pre-modern lifestyles.

An "unsustainable situation" occurs when natural capital (the sum total of nature's resources) is used up faster than it can be replenished. Sustainability requires that human activity only uses nature's resources at a rate at which they can be replenished naturally. Inherently the concept of sustainable development is intertwined with the concept of carrying capacity. Theoretically, the long-term result of environmental degradation is the inability to sustain human life. Such degradation on a global scale could imply extinction for humanity.
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Watershed management

Watershed management is the process of creating and implementing plans, programs, and projects to sustain and enhance watershed functions that affect the plant, animal, and human communities within a watershed boundary. Features of a watershed that agencies seek to manage include water supply, water quality, drainage, stormwater runoff, water rights, and the overall planning and utilization of watersheds. Landowners, land use agencies, stormwater management experts, environmental specialists, water use purveyors and communities all play an integral part in the management of a watershed.

3.ENVIRONMENTAL LEGISLATIONS:

WILDLIFE PROTECTION ACT – 1972 

   Defines wildlife related  terminologies -  Appoints wildlife advisory board member , wildlife warden -  their powers and duties. – Ban on certain animal trades -  setting up national parks, sanctuaries , zoos – Monitors licensed trade, transfer of wildlifes.



FOREST (CONSERVATION) ACT – 1980



The state govt. can use forest only for forestry purpose – otherwise it must seek approval from central govt.  --  It appoints an advisory committee that recommends proper funding activities – As per amendment 1992, state govt. does not need recognition from central for transmission lines, seismic surveys, but it is must for hydro electric power plants .

AIR (PREVENTION AND CONTROL ACT) 1981


Emphasis on maintenance and  restoration of quality of all types of air. – establishment of central and state boards for pollution control – Defines functions and powers of central board for pollution control (CPCB) and state board for pollution control (SPCB).  – coordinates activities of spcb and cpcb. – Provides to SPCB the technical assistance, guidance  -  It collects, compiles , publishes data that are related to air pollution – manual preparation for disposal of industrial smoke.

        WATER (PREVENTION AND CONTROL ACT) 1974


Emphasis on maintenance and  restoration of quality of all types of GROUND AND SURFACE water – establishment of central and state boards for pollution control – Defines functions and powers of central board for pollution control (CPCB) and state board for pollution control (SPCB).  – coordinates activities of spcb and cpcb. – Provides to SPCB the technical assistance, guidance  -  It collects, compiles , publishes data that are related to air pollution – manual preparation for disposal of industrial smoke. – monitoring the compliance of industries.



ENVIRONMENTAL (PROTECTION) ACT – 1986


Defines environment, pollution , hazardous substances and wastes  -- m Sets up standards  of quality of air, water and soil for various areas and purposes --  gives the permissible limits for various pollutants   --  Gives the procedures and safeguards techniques for handling hazardous materials – emphasis on pollution check instrument, water treating plants – prohibits and restricts the hazardous material usage- encourages the 3R  (Reduce, Recycle, Reuse) principle.

4.RESETTLEMENT AND REHABILITATION OF PEOPLE – CONCERNS & PROBLEMS:

  Resettlement is simple relocation or displacement of human population.  This process does not focus on their future welfare.

  Rehabilitation involves relocation along with the replacement of lost economic assets, rebuilding the community system and repairing damaged structures.

Causes of relocation:

1.Development activites

2.Disasters

3.Conservationh initiatives

Issues of rehabilitation:

Displacement of tribal increases their poverty due to loss of home, land, job and food.

Break up of families.

Land acquisition policy allows meager compensation.

Tribals are becoming environmental refugee.

   Case studies:

Sardar sarovar dam

Tehri dam

Dal lake development project

Jharia coal fields

Valmiki tiger reserve, Bihar

  5.  ENVIRONMETAL ETHICS – ASPECTS
Love and honour your earth

Each day is sacred to earth

Don’t drive the resources to the extinction

Be greatful to plant and animals

Conserve resources

Environment should be given preference than economy

Aim for sustainable development

Admit and take measures for the loss caused by you to the environment.

More importance for ECOCENTRIC  world view than ANTHROPOCENTRIC view.
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Environmental ethics

Environmental ethics is the part of environmental philosophy which considers the ethical relationship between human beings and the natural environment. It exerts influence on a large range of disciplines including law, sociology, theology, economics, ecology and geography.

Environmental ethics is properly but a sub-section of environmental philosophy, which includes environmental aesthetics, environmental theology, and all the other branches of philosophical investigation (e.g., epistemology, metaphysics, philosophy of science, etc).

There are many ethical decisions that human beings make with respect to the environment. For example:

Should we continue to clear cut forests for the sake of human consumption? 

Should we continue to make gasoline powered vehicles, depleting fossil fuel resources while the technology exists to create zero-emission vehicles? 

What environmental obligations do we need to keep for future generations? 

Is it right for humans to knowingly cause the extinction of a species for the (perceived or real) convenience of humanity? 

The academic field of environmental ethics grew up in response to the work of scientists such as Rachel Carson and events such as the first Earth Day in 1970, when environmentalists started urging philosophers to consider the philosophical aspects of environmental problems. Two papers published in Science had a crucial impact: Lynn White's "The Historical Roots of our Ecologic Crisis" (March 1967)[1] and Garrett Hardin's "The Tragedy of the Commons" (December 1968).[2] Also influential was an essay in Aldo Leopold's A Sand County Almanac, "The Land Ethic," in which Leopold explicitly claimed that the roots of the ecological crisis were philosophical (1949).[3]
The first international academic journals in this field emerged from North America in the late 1970s and early 1980s – the US-based journal, Environmental Ethics in 1979 and the Canadian based journal The Trumpeter: Journal of Ecosophy in 1983. The first British based journal of this kind, Environmental Values, was launched in 1992.

6.WASTELAND RECLAMATION:


Land which is unproductive, unfit for cultivation, grazing and other economic uses is called ‘ wasteland ‘.  Altering the wasteland into an usefull surface and maintaining it for future utilizations is known as ‘ wasteland reclamation”.

Causes:

soil erosion

deforestation

overgrazing

waterlogging

salinity

firewood demand

pesticides

development activities

sewage and effluent

mining activities

Methods:

Proper drainage

leaching

adding gypsum

drip irrigation

bio fertilizers

tolerant crop cultivations

7.CONSUMERISM & WASTE PRODUCTS:



Consumerism refers to the consumption of resources by the people.  The main components of consumerism are buyer and  sellers.  Both are having their own rights and responsibilities.

Objectives:

1.It improves the rights and powers of the buyers.

2.  Manufacture holds responsibility for his products life.

3.  3R principle mainly on manufacturers.

4.  Active consumerism without wastages improves human health, happiness and also saves resources..

Generation of wastes:

Industries

agriculture

automobiles

domestic activites

hotels and restaurants

Thermal power plants

e-waste sources

Factors affecting consumerism and waste generation:

People over population

consumption over population

Number of people   X  per capita use of resources   X   waste generation  =  Overall environmetal impact.

Control:

1, Avoiding generation of waste at source

2.  3R principle

3.  Ecofriendly products

4.  Limited usage

5.  Providing env. Education and awareness.

8.  GLOBAL ISSUES
Ozone depletion
Ozone depletion describes two distinct, but related observations: a slow, steady decline of about 4 percent per decade in the total amount of ozone in Earth's stratosphere since the late 1970s; and a much larger, but seasonal, decrease in stratospheric ozone over Earth's polar regions during the same period. The latter phenomenon is commonly referred to as the ozone hole. In addition to this well-known stratospheric ozone depletion, there are also tropospheric ozone depletion events, which occur near the surface in polar regions during spring.

The detailed mechanism by which the polar ozone holes form is different from that for the mid-latitude thinning, but the most important process in both trends is catalytic destruction of ozone by atomic chlorine and bromine. The main source of these halogen atoms in the stratosphere is photodissociation of chlorofluorocarbon (CFC) compounds, commonly called freons, and of bromofluorocarbon compounds known as halons. These compounds are transported into the stratosphere after being emitted at the surface. Both ozone depletion mechanisms strengthened as emissions of CFCs and halons increased.

CFCs and other contributory substances are commonly referred to as ozone-depleting substances (ODS). Since the ozone layer prevents most harmful UVB wavelengths (270–315 nm) of ultraviolet light (UV light) from passing through the Earth's atmosphere, observed and projected decreases in ozone have generated worldwide concern leading to adoption of the Montreal Protocol banning the production of CFCs and halons as well as related ozone depleting chemicals such as carbon tetrachloride and trichloroethane. It is suspected that a variety of biological consequences such as increases in skin cancer, damage to plants, and reduction of plankton populations in the ocean's photic zone may result from the increased UV exposure due to ozone depletion.

ozone cycle overview

Three forms (or allotropes) of oxygen are involved in the ozone-oxygen cycle: Oxygen atoms (O or atomic oxygen), oxygen gas (O2 or diatomic oxygen), and ozone gas (O3 or triatomic oxygen). Ozone is formed in the stratosphere when oxygen molecules photodissociate after absorbing an ultraviolet photon whose wavelength is shorter than 240 nm. This produces two oxygen atoms. The atomic oxygen then combines with O2 to create O3. Ozone molecules absorb UV light between 310 and 200 nm, following which ozone splits into a molecule of O2 and an oxygen atom. The oxygen atom then joins up with an oxygen molecule to regenerate ozone. This is a continuing process which terminates when an oxygen atom "recombines" with an ozone molecule to make two O2 molecules: O + O3 → 2 O2

The overall amount of ozone in the stratosphere is determined by a balance between photochemical production and recombination.

Ozone can be destroyed by a number of free radical catalysts, the most important of which are the hydroxyl radical (OH·), the nitric oxide radical (NO·) and atomic chlorine (Cl·) and bromine (Br·). All of these have both natural and anthropogenic (manmade) sources; at the present time, most of the OH· and NO· in the stratosphere is of natural origin, but human activity has dramatically increased the high in oxygen chlorine and bromine. These elements are found in certain stable organic compounds, especially chlorofluorocarbons (CFCs), which may find their way to the stratosphere without being destroyed in the troposphere due to their low reactivity. Once in the stratosphere, the Cl and Br atoms are liberated from the parent compounds by the action of ultraviolet light, e.g. ('h' is Planck's constant, 'ν' is frequency of electromagnetic radiation)

CFCl3 + hν → CFCl2 + Cl

The Cl and Br atoms can then destroy ozone molecules through a variety of catalytic cycles. In the simplest example of such a cycle, a chlorine atom reacts with an ozone molecule, taking an oxygen atom with it (forming ClO) and leaving a normal oxygen molecule. A free oxygen atom then takes away the oxygen from the ClO, and the final result is an oxygen molecule and a chlorine atom, which then reinitiates the cycle. The chemical shorthand for these gas-phase reactions is:

Cl + O3 → ClO + O2

ClO + O → Cl + O2

The net reaction is: O3 + O → 2 O2, the "recombination" reaction given above.

The overall effect is to increase the rate of recombination, leading to an overall decrease in the amount of ozone. For this particular mechanism to operate there must be a source of O atoms, which is primarily the photo dissociation of O3; thus this mechanism is only important in the upper stratosphere where such atoms are abundant. More complicated mechanisms have been discovered that lead to ozone destruction in the lower stratosphere as well.

A single chlorine atom would keep on destroying ozone for up to two years (the time scale for transport back down to the troposphere) were it not for reactions that remove them from this cycle by forming reservoir species such as hydrogen chloride (HCl) and chlorine nitrate (ClONO2). On a per atom basis, bromine is even more efficient than chlorine at destroying ozone, but there is much less bromine in the atmosphere at present. As a result, both chlorine and bromine contribute significantly to the overall ozone depletion. Laboratory studies have shown that fluorine and iodine atoms participate in analogous catalytic cycles. However, in the Earth's stratosphere, fluorine atoms react rapidly with water and methane to form strongly-bound HF, while organic molecules which contain iodine react so rapidly in the lower atmosphere that they do not reach the stratosphere in significant quantities. Furthermore, a single chlorine atom is able to react with 100,000 ozone molecules. This fact plus the amount of chlorine released into the atmosphere by chlorofluorocarbons(CFCs) yearly demonstrates how dangerous CFCs are to the environment. 

Chemicals in the atmosphere
CFCs in the atmosphere
Chlorofluorocarbons (CFCs) were invented by Thomas Midgley in the 1920s. They were used in air conditioning/cooling units, as aerosol spray propellants prior to the 1980s, and in the cleaning processes of delicate electronic equipment. They also occur as by-products of some chemical processes. No significant natural sources have ever been identified for these compounds — their presence in the atmosphere is due almost entirely to human manufacture. As mentioned in the ozone cycle overview above, when such ozone-depleting chemicals reach the stratosphere, they are dissociated by ultraviolet light to release chlorine atoms. The chlorine atoms act as a catalyst, and each can break down tens of thousands of ozone molecules before being removed from the stratosphere. Given the longevity of CFC molecules, recovery times are measured in decades. It is calculated that a CFC molecule takes an average of 15 years to go from the ground level up to the upper atmosphere, and it can stay there for about a century, destroying up to one hundred thousand ozone molecules during that time. 

Verification of observations
Scientists have been increasingly able to attribute the observed ozone depletion to the increase of anthropogenic halogen compounds from CFCs by the use of complex chemistry transport models and their validation against observational data (e.g. SLIMCAT, CLaMS). These models work by combining satellite measurements of chemical concentrations and meteorological fields with chemical reaction rate constants obtained in lab experiments. They are able to identify not only the key chemical reactions but also the transport processes which bring CFC photolysis products into contact with ozone.

Consequences of ozone layer depletion
Since the ozone layer absorbs UVB ultraviolet light from the Sun, ozone layer depletion is expected to increase surface UVB levels, which could lead to damage, including increases in skin cancer. This was the reason for the Montreal Protocol. Although decreases in stratospheric ozone are well-tied to CFCs and there are good theoretical reasons to believe that decreases in ozone will lead to increases in surface UVB, there is no direct observational evidence linking ozone depletion to higher incidence of skin cancer in human beings. This is partly due to the fact that UVA, which has also been implicated in some forms of skin cancer, is not absorbed by ozone, and it is nearly impossible to control statistics for lifestyle changes in the populace.

Increased UV
Ozone, while a minority constituent in the earth's atmosphere, is responsible for most of the absorption of UVB radiation. The amount of UVB radiation that penetrates through the ozone layer decreases exponentially with the slant-path thickness/density of the layer. Correspondingly, a decrease in atmospheric ozone is expected to give rise to significantly increased levels of UVB near the surface.

Increases in surface UVB due to the ozone hole can be partially inferred by radiative transfer model calculations, but cannot be calculated from direct measurements because of the lack of reliable historical (pre-ozone-hole) surface UV data, although more recent surface UV observation measurement programmes exist (e.g. at Lauder, New Zealand). 

Because it is this same UV radiation that creates ozone in the ozone layer from O2 (regular oxygen) in the first place, a reduction in stratospheric ozone would actually tend to increase photochemical production of ozone at lower levels (in the troposphere), although the overall observed trends in total column ozone still show a decrease, largely because ozone produced lower down has a naturally shorter photochemical lifetime, so it is destroyed before the concentrations could reach a level which would compensate for the ozone reduction higher up.

Biological effects of increased UV and microwave radiation from a depleted ozone layer
The main public concern regarding the ozone hole has been the effects of surface UV on human health. So far, ozone depletion in most locations has been typically a few percent and, as noted above, no direct evidence of health damage is available in most latitudes. Were the high levels of depletion seen in the ozone hole ever to be common across the globe, the effects could be substantially more dramatic. As the ozone hole over Antarctica has in some instances grown so large as to reach southern parts of Australia and New Zealand, environmentalists have been concerned that the increase in surface UV could be significant.

Effects of ozone layer depletion on Humans
UVB (the higher energy UV radiation absorbed by ozone) is generally accepted to be a contributory factor to skin cancer. In addition, increased surface UV leads to increased tropospheric ozone, which is a health risk to humans. The increased surface UV also represents an increase in the vitamin D synthetic capacity of the sunlight. 

The cancer preventive effects of vitamin D represent a possible beneficial effect of ozone depletion. In terms of health costs, the possible benefits of increased UV irradiance may outweigh the burden. 

1. Basal and Squamous Cell Carcinomas -- The most common forms of skin cancer in humans, basal and squamous cell carcinomas, have been strongly linked to UVB exposure. The mechanism by which UVB induces these cancers is well understood — absorption of UVB radiation causes the pyrimidine bases in the DNA molecule to form dimers, resulting in transcription errors when the DNA replicates. These cancers are relatively mild and rarely fatal, although the treatment of squamous cell carcinoma sometimes requires extensive reconstructive surgery. By combining epidemiological data with results of animal studies, scientists have estimated that a one percent decrease in stratospheric ozone would increase the incidence of these cancers by 2%.

2. Malignant Melanoma -- Another form of skin cancer, malignant melanoma, is much less common but far more dangerous, being lethal in about 15% - 20% of the cases diagnosed. The relationship between malignant melanoma and ultraviolet exposure is not yet well understood, but it appears that both UVB and UVA are involved. Experiments on fish suggest that 90 to 95% of malignant melanomas may be due to UVA and visible radiation whereas experiments on opossums suggest a larger role for UVB Because of this uncertainty, it is difficult to estimate the impact of ozone depletion on melanoma incidence. One study showed that a 10% increase in UVB radiation was associated with a 19% increase in melanomas for men and 16% for women. 

3. Cortical Cataracts -- Studies are suggestive of an association between ocular cortical cataracts and UV-B exposure, using crude approximations of exposure and various cataract assessment techniques. A detailed assessment of ocular exposure to UV-B was carried out in a study on Chesapeake Bay Watermen, where increases in average annual ocular exposure were associated with increasing risk of cortical opacity. In this highly exposed group of predominantly white males, the evidence linking cortical opacities to sunlight exposure was the strongest to date. However, subsequent data from a population-based study in Beaver Dam, WI suggested the risk may be confined to men. In the Beaver Dam study, the exposures among women were lower than exposures among men, and no association was seen. Moreover, there were no data linking sunlight exposure to risk of cataract in African Americans, although other eye diseases have different prevalences among the different racial groups, and cortical opacity appears to be higher in African Americans compared with whites. 

4. Increased Tropospheric Ozone -- Increased surface UV leads to increased tropospheric ozone. Ground-level ozone is generally recognized to be a health risk, as ozone is toxic due to its strong oxidant properties. At this time, ozone at ground level is produced mainly by the action of UV radiation on combustion gases from vehicle exhausts.

Effects on Crops
An increase of UV radiation would be expected to affect crops. A number of economically important species of plants, such as rice, depend on cyanobacteria residing on their roots for the retention of nitrogen. Cyanobacteria are sensitive to UV light and they would be affected by its increase. 

Effects on Plankton
Research has shown a widespread extinction of plankton 2 million years ago that coincided with a nearby supernova. There is a difference in the orientation and motility of planktons when excess of UV rays reach earth. Researchers speculate that the extinction was caused by a significant weakening of the ozone layer at that time when the radiation from the supernova produced nitrogen oxides that catalyzed the destruction of ozone (plankton are particularly susceptible to effects of UV light, and are vitally important to marine food webs).[26]
Ozone depletion and global warming

Although they are often interlinked in the mass media, the connection between global warming and ozone depletion is not strong. There are four areas of linkage:

The same CO2 radiative forcing that produces near-surface global warming is expected to cool the stratosphere.[citation needed] This cooling, in turn, is expected to produce a relative increase in polar ozone (O3) depletion and the frequency of ozone holes. 



Radiative forcing from various greenhouse gases and other sources

Conversely, ozone depletion represents a radiative forcing of the climate system. There are two opposing effects: Reduced ozone causes the stratosphere to absorb less solar radiation, thus cooling the stratosphere while warming the troposphere; the resulting colder stratosphere emits less long-wave radiation downward, thus cooling the troposphere. Overall, the cooling dominates; the IPCC concludes that "observed stratospheric O3 losses over the past two decades have caused a negative forcing of the surface-troposphere system" of about −0.15 ± 0.10 watts per square meter (W/m²). 

One of the strongest predictions of the greenhouse effect is that the stratosphere will cool.[citation needed] Although this cooling has been observed, it is not trivial to separate the effects of changes in the concentration of greenhouse gases and ozone depletion since both will lead to cooling. However, this can be done by numerical stratospheric modeling. Results from the National Oceanic and Atmospheric Administration's Geophysical Fluid Dynamics Laboratory show that above 20 km (12.4 miles), the greenhouse gases dominate the cooling. 

Ozone depleting chemicals are also greenhouse gases. The increases in concentrations of these chemicals have produced 0.34 ± 0.03 W/m² of radiative forcing, corresponding to about 14% of the total radiative forcing from increases in the concentrations of well-mixed greenhouse gases. 

The long term modeling of the process, its measurement, study, design of theories and testing take decades to both document, gain wide acceptance, and ultimately become the dominant paradigm. Several theories about the destruction of ozone, were hyphtosized in the 1980s, published in the late 1990s, and are currently being proven. Dr Drew Schindell, and Dr Paul Newman, NASA Goddard, proposed a theory in the late 1990s, using a SGI Origin 2000 supercomputer, that modeled ozone destruction, accounted for 78% of the ozone destroyed. Further refinement of that model, accounted for 89% of the ozone destroyed, but pushed back the estimated recovery of the ozone hole from 75 years to 150 years. (An important part of that model is the lack of staratospheric flight due to depletion of fossil fuels. ) 

Misconceptions about ozone depletion

CFCs are "too heavy" to reach the stratosphere
It is sometimes stated that since CFC molecules are much heavier than nitrogen or oxygen, they cannot reach the stratosphere in significant quantities. But atmospheric gases are not sorted by weight; the forces of wind (turbulence) are strong enough to fully intermix gases in the atmosphere. CFCs are heavier than air, but just like argon, krypton and other heavy gases with a long lifetime, they are uniformly distributed throughout the turbosphere and reach the upper atmosphere. 

Man-made chlorine is insignificant compared to natural sources
Another objection occasionally voiced is that It is generally agreed that natural sources of tropospheric chlorine (volcanoes, ocean spray, etc.) are four to five orders of magnitude larger than man-made sources. While strictly true, tropospheric chlorine is irrelevant; it is stratospheric chlorine that matters to ozone depletion. Chlorine from ocean spray is soluble and thus is washed out by rainfall before it reaches the stratosphere. CFCs, in contrast, are insoluble and long-lived, which allows them to reach the stratosphere. Even in the lower atmosphere there is more chlorine present in the form of CFCs and related haloalkanes than there is in HCl from salt spray, and in the stratosphere the halocarbons dominate overwhelmingly. Only one of these halocarbons, methyl chloride, has a predominantly natural source, and it is responsible for about 20 percent of the chlorine in the stratosphere; the remaining 80% comes from manmade compounds.

Very large volcanic eruptions can inject HCl directly into the stratosphere, but direct measurements. have shown that their contribution is small compared to that of chlorine from CFCs. A similar erroneous assertion is that soluble halogen compounds from the volcanic plume of Mount Erebus on Ross Island, Antarctica are a major contributor to the Antarctic ozone hole.

World Ozone Day

In 1994, the United Nations General Assembly voted to designate September 16 as "World Ozone Day", to commemorate the signing of the Montreal Protocol on that date in 1987.

  ACID RAIN
Acid rain is rain or any other form of precipitation that is unusually acidic. It has harmful effects on the environment and on structures. Acid rain is mostly caused by emissions due to human activity of sulfur and nitrogen compounds which react in the atmosphere to produce acids. In recent years, many governments have introduced laws to reduce these emissions.

[image: image56.png]


Definition
The term "acid rain" is commonly used to mean the deposition of acidic components in rain, snow, fog, dew, or dry particles. The more accurate term is "acid precipitation." Distilled water, which contains no carbon dioxide, has a neutral pH of 7. Liquids with a pH less than 7 are acidic, and those with a pH greater than 7 are basic. "Clean" or unpolluted rain is slightly acidic, its pH being about 5.6, because carbon dioxide and water in the air react together to form carbonic acid, a weak acid. 

H2O (l) + CO2 (g) → H2CO3 (aq) 

Carbonic acid then can ionize in water forming low concentrations of hydronium ions:

2H2O (l) + H2CO3 (aq) ⇌ CO32- (aq) + 2H3O+(aq) 

The extra acidity in rain comes from the reaction of primary air pollutants, primarily sulfur oxides and nitrogen oxides, with water in the air to form strong acids (like sulfuric and nitric acid). The main sources of these pollutants are vehicles and industrial and power-generating plants.

History
Since the Industrial Revolution, emissions of sulfur dioxide and nitrogen oxides to the atmosphere have increased. Acid rain was first found in Manchester, England. In 1852, Robert Angus Smith found the relationship between acid rain and atmospheric pollution. Though acid rain was discovered in 1852, it wasn't until the late 1960s that scientists began widely observing and studying the phenomenon. Canadian Harold Harvey was among the first to research a "dead" lake. Public awareness of acid rain in the U.S increased in the 1990s after the New York Times promulgated reports from the Hubbard Brook Experimental Forest in New Hampshire of the myriad deleterious environmental effects demonstrated to result from it. 

Occasional pH readings of well below 2.4 (the acidity of vinegar) have been reported in industrialized areas. Industrial acid rain is a substantial problem in China, Eastern Europe, Russia and areas down-wind from them. These areas all burn sulfur-containing coal to generate heat and electricity. The problem of acid rain not only has increased with population and industrial growth, but has become more widespread. The use of tall smokestacks to reduce local pollution has contributed to the spread of acid rain by releasing gases into regional atmospheric circulation. Often deposition occurs a considerable distance downwind of the emissions, with mountainous regions tending to receive the most (simply because of their higher rainfall). An example of this effect is the low pH of rain (compared to the local emissions) which falls in Scandinavia. 

Emissions of chemicals leading to acidification
The most important gas which leads to acidification is sulfur dioxide. Emissions of nitrogen oxides which are oxidized to form nitric acid are of increasing importance due to stricter controls on emissions of sulfur containing compounds. 70 Tg(S) per year in the form of SO2 comes from fossil fuel combustion and industry, 2.8 Tg(S) from wildfires and 7-8 Tg(S) per year from volcanoes. 

Natural Phenomena
The principal natural phenomena that contribute acid-producing gases to the atmosphere are emissions from volcanoes and those from biological processes that occur on the land, in wetlands, and in the oceans. The major biological source of sulfur containing compounds is dimethyl sulfide.

The effects of acidic deposits have been detected in glacial ice thousands of years old in remote parts of the globe.

Human activity

The principal cause of acid rain is sulfur and nitrogen compounds from human sources, such as electricity generation, factories and motor vehicles. Coal power plants are one of the most polluting. The gases can be carried hundreds of kilometres in the atmosphere before they are converted to acids and deposited. In the past, factories had short funnels to let out smoke, but this caused many problems; thus, factories now have longer smoke funnels. However, this causes pollutants to be carried farther, causing greater ecological damage.

Chemical processes

Gas phase chemistry
In the gas phase sulfur dioxide is oxidized by reaction with the hydroxyl radical via a intermolecular reaction:

SO2 + OH· → HOSO2· 

which is followed by:

HOSO2· + O2 → HO2· + SO3 

In the presence of water sulfur trioxide (SO3) is converted rapidly to sulfuric acid:

SO3(g) + H2O(l) → H2SO4(l) 

Nitric acid is formed by the reaction of OH with Nitrogen dioxide:

NO2 + OH· → HNO3 

For more information see Seinfeld and Pandis (1998). 

Chemistry in cloud droplets
When clouds are present the loss rate of SO2 is faster than can be explained by gas phase chemistry alone. This is due to reactions in the liquid water droplets

Hydrolysis 

Sulfur dioxide dissolves in water and then, like carbon dioxide, hydrolyses in a series of equilibrium reactions:

SO2 (g)+ H2O ⇌ SO2·H2O 

SO2·H2O ⇌ H++HSO3- 

HSO3- ⇌ H++SO32- 

Oxidation 

There are a large number of aqueous reactions that oxidize sulfur from S(IV) to S(VI), leading to the formation of sulfuric acid. The most important oxidation reactions are with ozone, hydrogen peroxide and oxygen (reactions with oxygen are catalyzed by iron and manganese in the cloud droplets).

For more information see Seinfeld and Pandis (1998). 

Acid deposition





Processes involved in acid deposition (note that only SO2 and NOx play a significant role in acid rain).

Wet deposition
Wet deposition of acids occurs when any form of precipitation (rain, snow, etc) removes acids from the atmosphere and delivers it to the Earth's surface. This can result from the deposition of acids produced in the raindrops (see aqueous phase chemistry above) or by the precipitation removing the acids either in clouds or below clouds. Wet removal of both gases and aerosol are both of importance for wet deposition.

Dry deposition
Acid deposition also occurs via dry deposition in the absence of precipitation. This can be responsible for as much as 20 to 60% of total acid deposition. This occurs when particles and gases stick to the ground, plants or other surfaces.

Adverse effects





This chart shows that not all fish, shellfish, or the insects that they eat can tolerate the same amount of acid; for example, frogs can tolerate water that is more acidic (i.e., has a lower pH) than trout.

Acid rain has been shown to have adverse impacts on forests, freshwaters and soils, killing off insect and aquatic lifeforms as well as causing damage to buildings and having possible impacts on human health.

Surface waters and aquatic animals
Both the lower pH and higher aluminum concentrations in surface water that occur as a result of acid rain can cause damage to fish and other aquatic animals. At pHs lower than 5 most fish eggs will not hatch and lower pHs can kill adult fish. As lakes become more acidic biodiversity is reduced. Acid rain has eliminated insect life and some fish species, including the brook trout in some Appalachian streams and creeks.However, there has been some debate on the extent to which acid rain contributes to lake acidity (i.e., that many acid lakes may result primarily from characteristics of the surrounding watershed, and not the rain itself). The EPA's website states: "Of the lakes and streams surveyed, acid rain caused acidity in 75 percent of the acidic lakes and about 50 percent of the acidic streams".

Soils
Soil biology can be seriously damaged by acid rain. Some tropical microbes can quickly consume acids but other microbes are unable to tolerate low pHs and are killed. The enzymes of these microbes are denatured (changed in shape so they no longer function) by the acid. The hydronium ions of acid rain also mobilize toxins and leach away essential nutrients and minerals[13]
2H+ (aq)+ Mg2+ (clay)⇌ 2H+ (clay)+ Mg2+(aq) 

Forests and other vegetation




Effect of acid rain on a forest, Jizera Mountains, Czech Republic

Adverse effects may be indirectly related to acid rain, like the acid's effects on soil (see above) or high concentration of gaseous precursors to acid rain. High altitude forests are especially vulnerable as they are often surrounded by clouds and fog which are more acidic than rain.

Other plants can also be damaged by acid rain but the effect on food crops is minimized by the application of fertilizers to replace lost nutrients. In cultivated areas, limestone may also be added to increase the ability of the soil to keep the pH stable, but this tactic is largely unusable in the case of wilderness lands. Acid rain depletes minerals from the soil and then it stunts the growth of the plant.

Human health
Some scientists have suggested direct links to human health, but none have been proven.[. However, fine particles, a large fraction of which are formed from the same gases as acid rain (sulfur dioxide and nitrogen dioxide), have been shown to cause illness and premature deaths such as cancer and other deadly diseases For more information on the health effects of aerosol see particulate health effects.

Other adverse effects





Effect of acid rain on statues

Acid rain can also cause damage to certain building materials and historical monuments. This is since the sulfuric acid in the rain chemically reacts with the calcium compounds in the stones (limestone, sandstone, marble and granite) to create gypsum, which then flakes off.

CaCO3 (s) + H2SO4 (aq) ⇌ CaSO4 (aq) + CO2 (g) + H2O (l) 

This is also commonly seen on old gravestones where the acid rain can cause the inscription to become completely illegible. Acid rain also causes an increased rate of oxidation for iron. Visibility is also reduced by sulfate and nitrate in the atmosphere. 
Affected Areas
Particularly badly affected places around the globe include most of Europe (particularly Scandinavia with many lakes with acidic water containing no life and many trees dead) many parts of the United States (states like New York are very badly affected) and South Western Canada. Other affected areas include the South Eastern coast of China and Taiwan.

Potential Problem Areas in the Future
Places like much of South Asia (Indonesia, Malaysia and Thailand), Western South Africa (the country), Southern India and Sri Lanka and even West Africa (countries like Ghana, Togo] and Nigeria) could all be prone to acidic rainfall in the future.

Prevention methods
Technical solutions
In the United States, many coal-burning power plants use Flue gas desulfurization (FGD) to remove sulfur-containing gases from their stack gases. An example of FGD is the wet scrubber which is commonly used in the U.S. and many other countries. A wet scrubber is basically a reaction tower equipped with a fan that extracts hot smoke stack gases from a power plant into the tower. Lime or limestone in slurry form is also injected into the tower to mix with the stack gases and combine with the sulfur dioxide present. The calcium carbonate of the limestone produces pH-neutral calcium sulfate that is physically removed from the scrubber. That is, the scrubber turns sulfur pollution into industrial sulfates.

In some areas the sulfates are sold to chemical companies as gypsum when the purity of calcium sulfate is high. In others, they are placed in landfill. However, the effects of acid rain can last for generations, as the effects of pH level change can stimulate the continued leaching of undesirable chemicals into otherwise pristine water sources, killing off vulnerable insect and fish species and blocking efforts to restore native life.

Automobile emissions control reduces emissions of nitrogen oxides from motor vehicles.

International treaties
A number of international treaties on the long range transport of atmospheric pollutants have been agreed e.g. Sulphur Emissions Reduction Protocol under the Convention on Long-Range Transboundary Air Pollution.

Emissions trading
A more recent regulatory scheme involves emissions trading. In this scheme, every current polluting facility is given an emissions license that becomes part of capital equipment. Operators can then install pollution control equipment, and sell parts of their emissions licenses. The intention of this is to give operators economic incentives to install pollution controls.

9.Public Awareness:


Our environment is presently degrading due to many activities like pollution, deforestation, overgrazing, rapid industrialization and urbanization. 

Objectives of public awareness

Create awareness among people of rural and city about ecological imbalances, local environment, technological development and various development plants.

To organize meetings, group discussion on development, tree plantation programmes exhibitions.

To learn to live simple and eco-friendlily manner.

Methods to create environmental awareness

In schools and colleges

Through mass – media

Cinema

Newspapers

Audio -  Visual media

Voluntary organizations

Traditional techniques

Arranging competitions

Leaders appeal

Non – government organizations.

UNIT – 5

HUMAN POPULATION AND ENVIRONMENT:

Lesson Plan:

Population growth and explosion

Variations among the nations in terms of

Pyramid shaped variation

Bell shaped variation

Urn shaped variation

Family welfare programme – 

Human health & environment

Human rights and value education

HIV / AIDS

Women and child welfare

IT & environment

IT & human health

POPULATION GROWTH AND EXPLOSION:

1.Life expectancy of humans improved with scientific and technological advancement. In developing countries, increase in population climbed to unthought-of heights, at the rate of 3-4% per year, accounting for about 90-95% of total population  growth  of the world , called population growth.

The time needed for a population to double its size at a constant annual rate is known as doubling time.

Doubling time   = 70 / r

Where r = annual growth rate

     If a nation has 2% annual growth rate, its population will double in 35 years.

3.Average number of children that would be born to a woman in her lifetime is called 

Total fertility rate. (TFR)

4.The unprecedented growth of human population at an alarming rate is referred to as Population explosion.

5. Malthusian theory:  Human populations tend to grow at an exponential or compound rate whereas food production increases very slowly or remains stable.

6.Marxian Theroy:  Population growth is a symptom rather than the cause of poverty, resource depletion, pollution and other social ills.

VARIATIONS OF POPULATION  AMONG NATIONS:

  A)Pre-productive age  - 0-14yrs

  B)Reproductive age    - 15-44 yrs

  C)Post productive age – above 45 yrs

Pyramid shaped variation:

  A is greater than B and C.

  B is greater than C.

Indicated growing population – India, Bangladesh, Nigeria

Bell shaped variation:

  A is greater than C but less than B.

  B is greater than C.

Indicated declining population – USA, france, Canada

Urn shaped variation:

  A is greater than C but almost similar to B.

Indicated standard population – Germany, Italy, Hungary

FAMILY WELFARE PROGRAMME:

Family planning allows couple to decide their family size and also the time spacing of their offspring.  Birth control techniques includes mechanical barriers, surgical methods, chemical pills and physical barriers to implantation. 

Successful family planning programmes need significant societal changes including social, educational and economic status for women, social security, political stability, proper awareness and confidence building alongwith accessibility and effectivity  of the birth control measures.

4.HUMAN HEALTH AND ENVIRONMENT:

World Health Organisation defines the health as “ a state of complete physical, mental and social well – being and not merely the absence of disease or infirmity.

Environmental factors affecting human health

Infectious organisms

Chemicals

Noise

Radiations

Diet

Habitat settlement

5.HUMAN RIGHTS & VALUE EDUCATION:

Human  rights are the rights that a human  being must enjoy on this earth since he / she  is a human being. 

Right to vote

Right to speak

Right to worship any god

Right to express his thoughts

Right to dwell any part in India

Right to get justice

Human rights refers to the "basic rights and freedoms to which all humans are entitled.Examples of rights and freedoms which are often thought of as human rights include civil and political rights, such as the right to life and liberty, freedom of expression, and equality before the law; and social, cultural and economic rights, including the right to participate in culture, the right to food, the right to work, and the right to education.


The Magna Carta or "Great Charter" was one of England's first documents containing commitments by a sovereign to his people to respect certain legal rights.


International human rights law
Human rights law is a system of laws, both domestic and international, designed to promote human rights. Human rights law includes a number of treaties which are intended to punish some violations of human rights such as war crimes, crimes against humanity and genocide. There are also a number of international courts which have been constituted to judge violations of human rights including the European Court of Human Rights and the International Criminal Court.

An important concept within human rights law is that of universal jurisdiction. This concept, which is not widely accepted, is that any nation is authorized to prosecute and punish violations of human rights wherever and whenever they may have occurred.

Geneva Conventions

The Geneva Conventions came into being between 1864 and 1949 as a result of efforts by Henry Dunant, the founder of the International Committee of the Red Cross. The conventions safeguard the human rights of individuals involved in armed conflict, and build on the 1899 and 1907 Hague Conventions, the international community's first attempt to formalize the laws of war and war crimes in the nascent body of secular international law. The conventions were revised as a result of World War II and readopted by the international community in 1949.

The Geneva Conventions are:

First Geneva Convention "for the Amelioration of the Condition of the Wounded and Sick in Armed Forces in the Field" (first adopted in 1864, last revision in 1949) 

Second Geneva Convention "for the Amelioration of the Condition of Wounded, Sick and Shipwrecked Members of Armed Forces at Sea" (first adopted in 1949, successor of the 1907 Hague Convention X) 

Third Geneva Convention "relative to the Treatment of Prisoners of War" (first adopted in 1929, last revision in 1949) 

Fourth Geneva Convention "relative to the Protection of Civilian Persons in Time of War" (first adopted in 1949, based on parts of the 1907 Hague Convention IV) 

All four conventions were last revised and ratified in 1949, based on previous revisions and partly on some of the 1907 Hague Conventions. Later conferences have added provisions prohibiting certain methods of warfare and addressing issues of civil wars. Nearly all 200 countries of the world are "signatory" nations, in that they have ratified these conventions. The International Committee of the Red Cross is the controlling body of the Geneva conventions (see below).

           Value education has a very significant role in providing proper direction to our youth, to inculcate a positive attitude in them to be compassionate, helpful, peace loving, generous and tolerant  so that they can move towards a more harmonious, peaceful, enjoyable and suitable future.

Human Value

Social value

Cultural and religious value

Ethical value

Global value

Spiritual value

 HIV / AIDS

Acquired Immuno Deficience Syndrome – AIDS

Human Immunodeficiency Virus – HIV

When there is an AIDS epidemic large number of deaths occur which adversely affect local environment and natural resources.  Due to large number of deaths ther is loss of labour and the level of production decreases.  With fewer adults, young members with lim ited resources like land and lack of experience  and knowledge find it difficult to look after the perennial crops and prefer crops requiring less labour and time.  More water is required for making hygiene in AIDS affected locality.  

Prevention:

Deny unprotected, extra marital affairs

Checked blood transfusion

Using steriled / disposable  syringes

Preventing transportation from pregnant mother to child.

7.ROLE OF INFORMATION TECHNOLOGY IN ENVIRONMENT AND HUMAN HEALTH:

IT means collection, processing, storage and dissemination of information.  A number of software have been developed to study about the environment.

REMOTE SENSING:  Refers to any method which is used to gather information about an object without actually coming in contact with it.

DATABASE:   It is the collection of interrelated data for future retrieval.  ENVIS, NMIS are compiling a database on various biotic communities, diseases and environmental assessments.

GEOGRAPHICAL INFORMATION SYSTEM – GIS -   Technique of superimposing various thematic maps using digital data on a large number of interrelated aspects.

GLOBAL POSITIONING SYSTEM:  - GPS -  New addition in mapping of resources, survey of terrestrial positions and understanding the carious stationary and moving objects.

METEOROLOGY:    Thousands of people were saved due to prediction of cyclones quite in advance, giving time for safeguarding oneself.

WEBSITES:    www.mhhe.com / environmental science

IT in health:

Hospital administration

Diagnosis – CT scans, ultrasound sonography

Computerised  ICUs

Bioinfomatics

Human genomic projects

8.HUMAN HEALTH AND ENVIRONMENT:


 Health is a state of complete physical, mental and social well being.  Human health and environment are two inseperate entities.  

	PHYSICAL HAZARDS
	HEALTH AFFECTS



	Radioactive radiations
	Skin cancer

	UV radiations
	DNA problems

	Global warming
	Famine, drought, reduced crop production

	CFCs
	Skin diseses, OLD


	CHEMICAL HAZARDS
	HEALTH AFFECTS



	Fossil fuel combustion
	Asthma, respiratory diseases

	Industrial effluents
	CNS disorder

	Pesticides
	tumours

	Heavy metals
	Mercury poison, Paralysis


9.WOMEN AND CHILD WELFARE


Development of women and children welfare / Development was setup in 1985 by ministry of HRD.  It formulates plans, policies, programmes and coordinates the efforts by both government and NGO working in the field of women  and child development.  The efforts are empowered both economically and socially and thus become equal partners in national development along with men.

The services include

Supplementary nutrition

Immunisation

Health checkup

Pre-school nonformal education

Providing education

Imparting vocational training

Generating awareness about environment

Improving employability

To restore dignity, status, equality and respect for women

Organisations:

National Network for women welfare

United nations Decade for women

Mahila mandalas

Ministry for women and child development


UN general assembly in 1959 adopted the declaration of the rights of a child.  It became international law  in 1990.  India is also signatory to the world declaration on survival, protection and development of children.  But, nearly 20 million children in our country are working as child labours in hazardous industries like matchbox industries, firework industries and pottery industries.  Poverty and want of money are the reasons for child labours.

UN conventions on right of child 

Right to survival

Right to participation

‘Right to development

Right to protection.

