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3.1 Concept of Greenhouse Effect
If you go to a nursery or a botanical garden, you will find greenhouses there. These are called greenhouses not because they are green but for a different reason.
A greenhouse is a house made up of plastic or glass. Plants are grown inside the greenhouse. Plants need the right amount of heat and light to grow properly. The greenhouse absorbs the heat from the sunlight. After the heat is absorbed, it cannot escape. It is trapped inside. Thus, the greenhouse helps regulate or keep the temperature constant inside it.
We often hear news about how the
earth is warming up as a result of greenhouse effect. We already know that a greenhouse traps heat. Similarly, our earth also acts as a greenhouse to a certain extent. Pollution causes the excess production of many different gases. Some of these gases such as carbon dioxide, methane, nitrous oxides and ozone trap heat and cause the temperature of the
earth to increase. So these gases are called greenhouse gases. Thus, the earth becomes
hotter than it normally is. This phenomenon of holding back some radiant heat of the sun in the atmosphere is known as the greenhouse effect. The name was coined by a Swedish chemist, SavanteAugust  Arrehenius, best known for his Nobel Prize-winning
work in electrochemistry in 1986. The natural level of carbon dioxide gas makes life on earth possible without which the average temperature of the earth would be 30°C colder. Excessive amount of the greenhouse gases has an adverse effect on the global temperature. Every year, about 24 billion metric tons of carbon dioxide gas is released into the atmosphere. This tremendous amount of gas is causing a global rise in temperature, which is known as global warming. The order of importance in contributing to global warming induced by humans is carbon dioxide (70%), methane (20%) and others (10%)-

3.2 Greenhouse Gases and their Sources
The Earth’s atmosphere is primarily composed of nitrogen gas (78 percent) and oxygen gas (21 percent). These two most common eases have chemical structures that restrict the absorption of infrared energy. Only the few greenhouse gases, which make up less than 1 percent of the atmosphere, offer the earth some insulation. Greenhouse gases occur naturally. They are also produced by human activities. The most abundant naturally occurring greenhouse gas is water vapour, followed by carbon dioxide, methane, and nitrous oxide. Human- made chemicals that act as greenhouse gases include chlorofluorocarbons (CFCs), hydro- chloro-fluoro-carbons (HCFCs), and hydro-fluoro-carbons (HFCs).
1. [bookmark: bookmark2][bookmark: bookmark3]Water Vapour
Water vapour is the most common greenhouse gas in the atmosphere, accounting for about 60 to 70 percent of the natural greenhouse effect. As human activities increase the concentration of other greenhouse gases in the atmosphere, there is increase in the rate of evaporation of oceans, lakes, and rivers as well as water evaporation from plants. This ultimately increases the amount of water vapour in the atmosphere.
2. [bookmark: bookmark4][bookmark: bookmark5]Carbon Dioxide
Carbon dioxide constantly circulates in the environment through a variety of natural process known as the carbon cycle. Volcanic eruptions and the decay of plant
and animal matter release carbon dioxide into the atmosphere. During respiration in
living things, food is broken down and the energy required to build and maintain cellular activity is released. A byproduct of respiration is the formation of carbon dioxide, which is exhaled into the environment. Oceans, lakes, and rivers absorb carbon dioxide from the atmosphere. Through photosynthesis, plants collect carbon dioxide and use it to make their own food, in the process
incorporating carbon into new plant tissue and realizing oxygen to the environment as by product.
In order to get energy for heating purpose and operating automobiles, and power plants, we burn objects that contain carbon such as the fossil fuel oil, coal, and natural gas; wood or wood products; and some solid wastes. When these products are burnt, they release carbon dioxide into the air. In addition, huge tracts of trees are cut down for lumber or to clear land for farming or building. This significantly reduces the number of trees available to absorb carbon dioxide.
Methane
Many natural processes produce methane, which is also known as natural gas. Decomposition of carbon-containing substances found in oxygen-free environment (e.g., wastes in landfills) releases methane gas. Ruminating animals such as cattle and sheep belch methane into the air as a byproduct of digestion. Microorganisms that live in damp soils produce methane when they break down organic matter. Methane is also emitted during coal mining as well as during the production and transport of other fossil fuels.


3. [bookmark: bookmark6][bookmark: bookmark7]Nitrous Oxide
Nitrous oxide is released by the burning of fossil fuels. Automobile exhaust is a large source of this gas. In addition, many farmers use nitrogen-containing fertilizers to provide nutrients to their crops. When these fertilizers break down in the soil, they emit nitrous oxide into the air. Ploughing fields also releases nitrous oxide.
4. [bookmark: bookmark8][bookmark: bookmark9]Fluorinated Compounds
Some of the most potent greenhouse gases are produced solely by human activities. Fluorinated compounds, including CFCs, HCFCs, and HFCs, are used in a variety of manufacturing processes. For each of these synthetic compounds, one molecule is several thousand times more effective in trapping heat than a single molecule of carbon dioxide is.
5. [bookmark: bookmark10][bookmark: bookmark11]Other Synthetic Chemicals
Experts are concerned with other industrial chemicals which may have heat trapping abilities. In 2000 A.D., scientists observed rising concentration of a previously unreported compound called tri-fluoromethyl sulphur penta-fluoride Although it is present in extremely low concentration in the environment, it still poses a significant threat because it traps heat more effectively than all other known greenhouse gases do.
3.3 Global Warming and Climate Change
During the formation of the earth, it has been found that there is variation of temperature. In the beginning the earth was too hot, and there was no snow. Gradually it became cool and the temperature and climate became stable. As a result, plants and animals evolved. Among animals, the human being is the most developed one. Along with the development of the human being many activities started on the earth, from which the lifestyle became easier and easier. However, the use of modem appliances produces many more wastes including poisonous gases that affect the natural temperature. As a result, there is change in climate. Since the late 1950s (the period of adequate observations from weather balloons), the overall global temperature increases in the lowest layer of the atmosphere and in surface temperature have been similar at 0.1 °C per decade.
1. [bookmark: bookmark12][bookmark: bookmark13]Possible Causes of Global Warming
· Environmentalists were concerned that the burning of fossil fuels (coal, petrol, diesel, kerosene, and gas) was intensifying the greenhouse effect by increasing the percentage of carbon dioxide in the atmosphere. Carbon dioxide is the most common gas produced in fossil fuel combustion. Of all the greenhouse gases, carbon dioxide is the most important factor in global warming because of its relatively long life span and its prevalence both as a byproduct of the fossil fuel combustion that powers modem industrial systems and as part of a natural cycle that can be pushed out of balance.
· Human activities have been adding a number of other greenhouse gases to the atmosphere. They are methane (CH4), nitrogen dioxide (NYO) and chlorofluorocarbons (CFCs). The usual sources of methane and carbon dioxide are agricultural sources. Similarly, a number of the manufactured chlorofluorocarbons and their substitutes are used as refrigerants and as propellants in aerosol cans in some parts of the world. Chlorofluorocarbons are already being phased out because they damage the earth’s ozone layer that screens out some of the ultraviolet radiation from the sun. Excessive exposure to ultraviolet radiation can cause cancer.
· Plants and animals continuously emit carbon dioxide as a product of their respiration. Carbon dioxide plays a major role in the natural carbon cycle, i.e. the transfer of carbon between plants, animals, microorganisms, and the physical environment. The carbon cycle involves green plants, which convert carbon dioxide into cellulose through photosynthesis; and animals, which depend on green plants for energy. Animals as well as plants exhale carbon dioxide as a waste product.
[bookmark: bookmark14][bookmark: bookmark15]2. Possible Effects of Global Warming
Most scientists agree that the single-most important goal is to reduce carbon dioxide emission by as much and as soon as possible. In both developed and developing human societies, much of the energy is obtained by burning fossil fuel. On the other hand, in undeveloped societies much of the energy is obtained by burning biomass. The reduction of carbon dioxide emission is difficult unless some other alternative fuel sources are not found out.
Another way to address the problem of increasing atmospheric carbon dioxide is to take advantage of the ability of plants and other organisms to remove carbon from the air and incorporate it into cellulose in their tissues or into other compounds. For example, the reforestation of degraded non-arable land could remove carbon from the air.

3. Change in Climate
In recent decades new patterns have been seen indicating more rapid changes in the climate. These changes have been linked to equally rapid changes in c e and the release of greenhouse gases by human activities. The worlds climate as a ways been highly variable. Many changes are driven by natural factors, but others are now t e result of human activities.
[bookmark: bookmark16][bookmark: bookmark17]4. Human Influence on the Climate
Human activities, including the burning of fossil fuels and slash-and-bum farming techniques used to clear forestland contribute additional aerosols to the atmosphere. Although aerosols are not considered heat-trapping greenhouse gases, they do affect the transfer of heat energy radiated from the Earth to space. The effect of aerosols on climate change is still debated, but scientists believe that light-colored aerosols cool the Earth s surface, while dark aerosols (example- soot) actually warm the atmosphere. The increase in global temperature in the last century is lower than many scientists predicted when only taking into account the increasing levels of carbon dioxide, methane, nitrous oxide, and fluorinated compounds. Some scientists believe that aerosol cooling may be the cause of this unexpectedly reduced warming.
[bookmark: bookmark18][bookmark: bookmark19]5. Change in Land Use
The clearing of land for logging, ranching, and agriculture, accounts for a further 15% to 20% of current carbon dioxide emissions. Vegetation contains carbon that is released as carbon dioxide when the vegetation decays or bums.
The amount of carbon dioxide in the atmosphere will double during the twenty-first century if the current trends in emissions still continue with further increases thereafter. The amount of several other greenhouse gases will increase substantially as well.
[bookmark: bookmark20][bookmark: bookmark21]6. Natural Change in Climate
Aerosols, also known as particulates, are airborne particles that absorb, scatter, and reflect radiation back into the space. Clouds, windblown dust, and particles that can be traced to erupting volcanoes are examples of natural aerosols.
Over longer time spans, tens or hundreds of thousands of years, natural changes in the energy received from the sun, or in the balance of greenhouse gases or dust in the atmosphere have caused the climate to shift from ice age to relatively warmer periods such as the one we have been experiencing nowadays.
[bookmark: bookmark22][bookmark: bookmark23]7. Effects of Greenhouse Gases
Due to the increase in greenhouse gases, there is also increase in the atmospheric temperature. Some of its major effects are as follows:
(a) Change in Climate: Global biodiversity is under particular risk. Already hemmed in by habitat loss, pollution and over-exploitation, species and natural systems are now faced with the need to adapt to new regimes of temperature, precipitation and other climatic extremes. Nature conservation in the new millennium has increasingly difficult challenges to face.
(b) Global Warming: The conceivable effects of global warming are wide-ranging and possibly severe. Global warming has caused the rise in sea level, resulting from warming and resultant expansion of ocean water, melting of polar ice caps as well as local changes in temperature and precipitation patterns. These changes, in turn, could cause the flooding of densely populated land in coastal areas worldwide, local droughts or flooding, and major losses of plant and animal species.
Rise in sea level is a major possible consequence of global warming. The sea level has already risen nearly 46 cm in the last century. A significant rise in sea level is due to the actual expansion of seawater as it warms, but water has also been released from retreating glaciers, which have been recorded almost everywhere around the earth, and shrinking Arctic ice.
(c) Increase in Evaporation and Precipitation: Both evaporation and precipitation will increase in many regions, according to most climate change models. Some regions that are already drought-prone may suffer longer and more severe dry spells. In spring, faster snow melt may aggravate flooding.
(d) Depletion of Ozone Layer: The ozone layer of the atmosphere protects life on the Earth from the sun's cancer-causing ultraviolet radiation, it is critically important. Hence scientists were concerned when they discovered chemicals called chlorofluorocarbons in the 1970s. The nascent chlorine reacts with and destroys ozone molecules up to 100,000 per CFC molecule.
Destruction of the ozone layer is predicted to cause increases in skin cancer and cataracts, damage to certain crops as well as the marine food web, and an increase in carbon dioxide due to the decrease in plants.
3.4 Measures to Control Greenhouse Gases
(a) Global warming and climate change are worldwide problems. Combined efforts at the international level have been focused towards reducing the amount of gas emissions. However, climate changes have already begun, and the impacts will increase considerably over the coming decades, no matter how successful the efforts at emissions reduction will be.

[bookmark: bookmark24][bookmark: bookmark25]


1. Control of Greenhouse Gases
Temperature increment is a symbiotic effect of greenhouse gases. Most of the greenhouse gases evolve from industrial countries. In order to reduce such gases the consumption of fossil fuel should be reduced. There should be a treatment plant along with the industry. The developed country should assist the developing countries to reduce such gases.
(a) Expansion of Forest Area: Conservation of the existing forest resources as well as plantation on remaining land reduces the land erosion. Forest conserves the water resources. It also maintains the ecological balances and helps to reduce the excess of carbon dioxide by human activities and correspondingly reduces the rate of temperature growth. It also helps to reduce climate change.
(b) Pollution Control: In order to minimize the global warming, there should be initiation of pollution control. Poor sanitation and degraded materials produce carbon dioxide, sulphur dioxide, and ammonia gases. So there should be proper management of solid wastes as well as other pollutants at all levels, i.e., local level, national level, and international level.
(c) Conservation of Water Resources: Water resources play a vital role in balancing temperature. Oceans are huge resources of water, and absorb a certain amount of carbon dioxide, thus helping to reduce the rate of depletion of the ozone layer. Water resources also reduce the desertification, which again reduces the rate of climate change. So the conservation of water resources should be initiated from all sectors.
(d) Development of Alternative Energy: The use of fossil fuel should be decreased since the fossil fuel produces greenhouse gases. In case of developing countries, most of the rural people are using agriculture residues, cow dung, wood, coal, etc., which produce carbon monoxide gases. Instead of using such fuels the people should begin to use alternative sources of energy such as electrical energy, solar energy, wind energy, etc.
(e) Policy Formulation and Implementation: In order to reduce the production of greenhouse gases, there should be formulation of a policy against greenhouse gases and it should be properly implemented. The conservation of the resources is the most important factor in climate change. The implementation of international convention against climate change and global warming should be used effectively.
[bookmark: bookmark26][bookmark: bookmark27]2. Worldwide Programmes on Reducing Greenhouse Gases
· United Nations Environment Programme (UNEP) was established in 1972 by United Nations General Assembly to promote international cooperation in environmental matters. Its tasks include constant surveillance of the environment through a program known as Earth-watch, analysis of trends, the collection and dissemination of information, the adoption of environmentally sound policies, and the adaptation of environmental protection projects to fit the needs and priorities of developing countries. UNEP has initiated projects in the following areas: the ozone layer, climate, transport and disposal of waste, marine environment, water systems, soil degradation, deforestation, biodiversity, urban environment, sustainable development, energy conservation, human settlements and population issues, health, toxic chemicals, environmental law, and education.
· In 1983 the National Research Council of the United States of America published a report on worldwide increase of carbon dioxide. The report emphasized on the control of greenhouse gases including carbon dioxide in order to reduce global warming.
· In 1985 a conference on carbon dioxide and the greenhouse effect was organized by UNEP, World Climate Organization and Scientists' Association. The conference emphasized on the control of carbon dioxide in order to reduce greenhouse effect.
· In 1988 UNEP organized the first international conference on conservation of the ozone layer. The conference emphasized to discourage the production of CFC and to find out its alternatives.
In 1992 the United Nations Organization organized an international conference (the World Summit Conference) on environment. The conference proposed a number of programmes related with environment and its promotion.
· 

3.5 The Ozone Layer
[bookmark: bookmark28][bookmark: bookmark29]Introduction
First let us study the atmosphere of our earth. The atmosphere is divided in five layers or spheres. They are Troposphere,	Stratosphere,
Mesosphere, Thermosphere and Exosphere.
Troposphere is the lowermost layer of the atmosphere. It is also the thinnest layer and has a thickness of 16 km.
The layer of atmosphere above troposphere is called Stratosphere. It extends from 16 km to 50 km above the earth.
The layer of atmosphere above the stratosphere is called Mesosphere. It extends from 50 km to 80 km above the earth.
The layer of atmosphere above the mesosphere is called Thermosphere. It extends from 80 km to 720 fan above the earth.
The layer of atmosphere above the thermosphere is called Exosphere.
The atmosphere consists of a mixture of gases. The principal constituents of the atmosphere of the earth are nitrogen (78 percent) and oxygen (21 percent). The remaining atmospheric gases are argon (0.9 percent), carbon dioxide (0.03 percent), varying amounts of water vapour, and traces of krypton, and xenon.
2. [bookmark: bookmark30][bookmark: bookmark31]Ozone
Ozone (Greek ozein, “to smell”) is the allotropic form of oxygen having three atoms in each molecule and its chemical formula is O3 It is a pale blue, highly poisonous gas with a strong odour. Ozone boils at -111.9°C, melts at -192.5° C, and has a specific gravity of 2.144. Liquid ozone is a deep blue and strongly magnetic liquid. Ozone is formed when an electric spark is passed through oxygen.
3. [bookmark: bookmark32][bookmark: bookmark33]The Ozone Layer
The Ozone layer is a region of the atmosphere that varies from 19 km to 48 km above the earth’s surface. Ozone concentration of up to 10 parts per million occurs in the ozone layer. Ozone forms there by the action of sunlight on oxygen. This action has been taking place for millions of years, but naturally occurring nitrogen compounds in the atmosphere apparently have kept the ozone concentration at a fairly stable level. Concentrations to big extent at ground level are dangerous to breathe and can damage the lungs. However, because the ozone layer of the atmosphere protects life on earth from the sun’s cancer-causing ultraviolet radiation, it is critically important. Scientists were much more concerned when they discovered chemicals called chloro-fluoro-carbons in the 1970s. Chlorine reacts with and destroys ozone molecules up to 100,000 per CFC molecule. Destruction of the ozone layer is predicted to cause skin cancer and cataracts, damage to certain crops, plankton and the marine food web, and an increase in carbon dioxide due to the decrease in plants and plankton.
In the early 1980s, research scientists working in Antarctica have detected a periodic loss of ozone in the atmosphere high above that continent. The so-called “ozone hole,” a thinned region of the ozone layer, develops in the Antarctic Spring and continues for several months before thickening again. Studies conducted with high altitude balloons and weather satellites indicated that the overall percentage of ozone in the Antarctic ozone layer is actually declining. Flights over the Arctic regions found a similar problem developing there.
The Ozone Hole: A related environmental problem is the decreasing level of protective ozone in the earths atmosphere. The drop in ozone, believed to be associated with a hole or thinning, in the ozone layer over Antarctica, means more of the suns harmful ultraviolet rays reach the earths surface. For the ; countries lying within the tropics and other parts of the globe, this is often a cause


[bookmark: bookmark38][bookmark: bookmark39]
Of great concern. The government of New Zealand, for example, issues frequent burn warnings, instructing its citizens that it is dangerous to remain in the son of mom than 15 minutes in summer New Zealand has one of the highest rates of skin cancer in the world.
Importance of the Ozone Layer
· It is believed that there was no ozone layer in the beginning. There were aquatic animals at that period. Scientists say that when the ozone layer started to appear the terrestrial animals began to evolve gradually.
· For most of the earth's history, a layer of ozone high in the atmosphere has absorbed the sun's ultraviolet rays and has protected the water vapour from ultraviolet dissociation. Equally important for living organisms is the protection of the fragile chemical bonds of genetic material by the ozone layer, which could otherwise be damaged by ultraviolet rays.
[image: ]• The atmospheric oxygen and the ozone layer are direct results of the emergence of living organisms on the earth. Ozone is derived from oxygen, which is released by plants during photosynthesis.
· The ozonosphere absorbs all harmful radiations coming from the sun and the space. Hence, it acts as a protective umbrella for the living organisms on the earth. If there were no ozonosphere in the atmosphere, all harmful ultraviolet radiations and the highly energetic particles coming from the space would enter into the troposphere and cause damage to the living organisms.
· The ozonosphere absorbs the short wave ultraviolet radiation and thus helps to conserve precious and valuable things such as the historical buildings, monuments, etc. by saving the atmosphere from overheating.


Depletion of the Ozone Layer
The ozone layer serves to shield the earth from the sun’s harmful ultraviolet rays. In the 1970s, scientists discovered that the layer was being attacked by chlorofluorocarbons (CFCs), which are the chemicals used in refrigeration, air-conditioning systems, cleaning solvents, and aerosol sprays. Chlorofluorocarbons release chlorine into the atmosphere; chlorine, in turn, breaks down ozone into its constituent parts of oxygen. Because chlorine is not affected by its interaction with ozone, each chlorine molecule has the ability to destroy a large amount of ozone for an extended period of time.
The Freon and the nitrogen oxides are released into the lower atmosphere by several ways. The Freon are released by spray cans, refrigerators, air conditioners, various

industries, research laboratories, burning of foam products, etc. and the oxides of nitrogen are released by jetliners and nitrogenous fertilizers. When the Freon and the oxides of nitrogen reach the stratosphere, they destroy the ozone and thus the ozonosphere is depleted.
The CFC products are not readily broken down in the troposphere and eventually rise into the stratosphere. When the CFC products reach the stratosphere, they undergo photolytic dissociation in the presence of ultraviolet radiation. In the reaction, nascent chlorine is produced. The reaction takes place as follows:
The chlorine then directly attacks the ozone molecule.
The chlorine thus formed attacks another ozone molecule. The process goes on in a cyclic manner. And it is estimated that a CFC molecule can destroy up to 100,000 molecules of ozone.
Similarly, when the oxides of nitrogen reach the stratosphere, they react with ozone forming oxygen. The reaction takes place as follows:
NO + O3 -> NO2 + O2
2NO2 + O3 N2O3 + 2O2
In this way, the layer of ozone in the atmosphere is depleted due to the action of CFC products, and the oxides of nitrogen.
Halogens are used in fire extinguishers. They contain chlorine, fluorine and carbon with some bromine. Methyl bromide is used to preserve food materials. Carbon tetrachloride and methyl chloroform is used to clean the machinery instruments. The extensive uses of these chemicals evolve chlorine and bromine, which destroy the ozone layer.
The greenhouse effect is primarily due to certain gases, primarily carbon dioxide, produced by the burning of fossil fuels (such as petroleum, coal, and wood). The carbon dioxide in the atmosphere acts like a blanket or the glass of a greenhouse rapping at the earth’s surface and leading to warmer global climates - with possible significant effects on agriculture, sea levels (because of the melting of ice), and other aspects of the environment. Methane gas evolves due to the preparation of the composting, which also destroys the ozone layer.
Predicting the rate of ozone depletion is difficult With many of the world's fasters growing countries in the process of industrializing and modernizing, there is reason i. believe that destruction will continue to increase in coming year.
6. Effects of the Ozone Layer Depletion
There has been growing evidences in recent years of breakdown of ozone layer in the upper atmosphere that shields the earth by blocking ultraviolet radiation. Ultraviolet rays from the sun may cause skin cancer, eye problems, and other adverse effects on plant and animal life. Much has been focused on the dramatic seasonal depletion of ozone over Antarctica, leaving a "hole" in the ozone shield.
It is believed that destruction of the layer would cause a dramatic increase in skin cancer cases, a drop in crop yields, and reduction of the microscopic organisms in the food chain of the oceans.
Perhaps the two most serious features of the global environmental problem are the depletion of ozone in the upper atmosphere and the greenhouse effect. The depletion of ozone has been believed to be caused by the emission of chlorofluorocarbons.
             The explosion of masses in the universe produces a large amount of injurious rays like gamma rays and X-rays. The gamma rays convert the atmospheric nitrogen into nitrous oxide In this situation the uppermost layer of atmosphere becomes black. As a result the ultraviolet rays reach the surface of the earth. Due to these rays, the temperature of the atmosphere varies. As a result the environment become adverse for living as it becomes too hot or too cold.
Due to the destruction of ozone layer the ultraviolet rays reach the earth s surface and affect the living things. They affect the shapes and sizes of the plant leaves and destroy the protein contained in the leaves as well as the photosynthesis process. In animals, they affect the reproduction period, and also cause decrease in production. Since there is decrease in production, the life cycle of most of the animals, including human beings is
also affected.
Ultraviolet rays help to increase the greenhouse effect. If the greenhouse effect increases, the forest ecosystem and the aquatic ecosystem are affected. These ultimately affect most of the animals on the earth.
When the ultraviolet rays strike the earth’s surface, they react with atmospheric gases oxygen and nitrogen-producing ozone and nitrous oxide respectively. The increase in gases like ozone and nitrous oxide affects the respiration of the animals. Similarly, it also affects the functioning of the heart in animals.
[bookmark: bookmark40][bookmark: bookmark41]Conservation of Ozone Layer
While the usage of the majority of ozone depleting substances industrial or commercial, individuals can help in the following
· Buy and use air-conditioning and refrigeration equipment that do not use HCFCs as refrigerant.
· Buy and use aerosol products that do not use HCFCs or CFCs as propellants. 
· Conduct regular inspection and maintenance of air-conditioning and refrigeration appliances to prevent and minimize refrigerant leakage.
· For existing air-conditioning and refrigeration appliances that operate on HCFCs or CFCs, the refrigerant should be recovered or recycled whenever an overhaul of equipment is to be carried out. Replacing or retrofitting such equipment to operate on non-HCFCs refrigerant should also be considered.
· When automobile air-conditioners need servicing, make sure that the refrigerants are properly recovered and recycled instead of being vented to the atmosphere.
SUMMARY
· A greenhouse is made up of plastic or glass, used to grow the plants in different seasons. It absorbs the heat and infrared rays from the sunlight. These rays cannot return from the greenhouse.
· Greenhouse gas is a term used to describe a range of gases, which trap radiation emitted from the earth s surface. Carbon dioxide, methane, nitrous oxides and ozone are all greenhouse gases.
· The greenhouse effect is the phenomenon of holding back some radiant heat of the sun in the atmosphere.
· Excessive amounts of the greenhouse gases have an adverse effect on the global temperature. The tremendous amount of gas causes a global rise in temperature, which is known as global warming.
· Greenhouse gases occur naturally. They are also produced by human activities. The most abundant naturally occurring greenhouse gas is water vapour, followed by carbon dioxide, methane, and nitrous oxide. Human-made chemicals that act as greenhouse gases include chlorofluorocarbons (CFCs), hydro-chlorofluorocarbons (HCFCs), and hydrofluorocarbons (HFCs).
• Nitrous oxide is released by the burning of fossil fuels. Automobile exhaust is also a large source of this gas. Similarly the nitrogen-containing fertilizers rea down ” in the soil, and emit nitrous oxide into the air. Ploughing fields also releases nitrous
[image: ]
· Water vapour is the most common greenhouse gas in the atmosphere, aCC0unting for about 60 to 70 percent of the natural greenhouse effect.
· Carbon dioxide constantly circulates in the environment through carbon cycle. Volcanic eruptions and the decay of plant and animal matter both release carbon dioxide into the atmosphere. During respiration in living beings, the carbon dioxide

gas is exhaled into the environment. When the fuel is burnt, they release carbon dioxide into the air. [image: ]
· Decomposition of carbon-containing substances found in oxygen-free environment releases methane gas. Microorganisms that live in damp soils produce methane [image: ]when they break down organic matter.[image: ]

· Human activities have been adding a number of other greenhouse gases to the atmosphere. They are methane (CH4), nitrogen dioxide (N20), chlorofluorocarbons (CFCs), etc. The usual sources of methane and carbon dioxide are agricultural sources. Similarly a number of the manufactured chlorofluorocarbons and then- substitutes are used as refrigerants and as propellants in aeiosol cans.
· The most important step towards controlling global warming is to reduce carbon dioxide emission by as much and as soon as possible. The reduction of carbon dioxide emission is difficult unless some other alternative fuel sources are not found
out.
• The amount of carbon dioxide in the atmosphere will double during the twenty- first century if the current trends in emissions still continue with further increases thereafter. The amount of several other greenhouse gases will increase substantially
as well.
· Some of the major effects of greenhouse gases are change in climate, global warming, increase in evaporation and precipitation, depletion of ozone layer, etc.
· Some measures for controlling greenhouse gases are expanding the forest area, managing solid wastes as well as other pollutants properly, conserving water resources, developing alternative energy, formulating and implementing relevant policies and programmes, etc.
· Atmosphere is the mixture of gases surrounding any celestial object that has a gravitational field strong enough to prevent the gases from escaping.
The earth's atmosphere can be divided into five layers - Troposphere, Stratosphere, Mesosphere, Thermosphere and Exosphere.
Troposphere is the lowermost layer of the atmosphere. It has the thickness of 16 km
[image: ] The layer of atmosphere above troposphere is called stratosphere. It is extended from 16 km to 50 km above the earth.
· The layer of atmosphere above the stratosphere is called mesosphere. It is extended from 50 km to 80 km above the earth.
    The layer of atmosphere above the thermosphere is called exosphere.
. The principal constituents of the atmosphere of the earth are nitrogen and oxygen.
· The remaining atmospheric gases are argon, carbon dioxide, water vapour, and trace amount so Hydrogen, ozone, methane, carbon monoxide, helium, neon, krypton, and xenon.
· Ozone is the allotropic form of oxygen having three atoms in each molecule. Its chemical formula is O3.
· Ozone layer, a region of the atmosphere varies from 19 km to 48 km above the earth’s surface.
. Ozone concentration of up to 10 parts per million occurs in the ozone layer The ozone forms there by the action of sunlight on oxygen.
. The ozone layer of the atmosphere protects life on the earth from the sun’s cancer- causing ultraviolet radiation.
· Destruction of the ozone layer is predicted to cause increases in skin cancer and cataracts, damage to certain crops and the marine food web. The decrease in plants and plankton causes an increase in carbon dioxide.
· Beginning in the early 1980s, research scientists have detected a periodic loss of ozone in the atmosphere high above in Antarctica. Studies conducted with high- altitude balloons and weather satellites indicated that the overall percentage of ozone in the Antarctic ozone layer is actually declining.
· The ozonosphere absorbs all harmful radiations coming from the sun and the space. Hence it acts as a protective umbrella for the living organisms on the earth.
· The ozonosphere absorbs the short wave ultraviolet radiation capable of heating the lower atmosphere and also saves the atmosphere from overheating.
· In the 1970s, scientists discovered that the layer was being attacked by chlorofluorocarbons (CFCs). Chlorofluorocarbons release chlorine into the atmosphere and the chlorine breaks down ozone into oxygen. Each chlorine molecule has the ability to destroy a large amount of ozone for an extended period of time. It is estimated that a CFC molecule can destroy 100,000 molecules of ozone.
• The Freon and the nitrogen oxides are released into the lower atmosphere by several ways. They destroy ozone and thus they also cause the depletion of ozone layer.
[bookmark: _GoBack] The Freon are released by spray cans, refrigerators, air conditioners, various [image: ][image: ]industries, research laboratories, burning of foam products, etc. and the oxides of[image: ]nitrogen are released by jetliners and nitrogenous fertilizers.
· Halons are used in fire extinguishers. Methyl bromide is used to preserve food materials. Carbon tetrachloride and methyl chloroform is used to clean the machinery instruments. The extensive uses of these chemicals evolve chlorine and bromine, which destroy the ozone layer.
· The greenhouse effect is primarily due to certain gases, primarily carbon dioxide, produced by the burning of fossil fuels (such as petroleum, coal, and wood).
· The two most serious features of the global environmental problem are the depletion of ozone in the upper atmosphere and the greenhouse effect.
· Due to the destruction of ozone layer the ultraviolet rays reach the earth's surface and affect the living things adversely.
· Ultraviolet rays help to increase the greenhouse effect. If the greenhouse effect [image: ]increases, the forest ecosystem as well as the aquatic ecosystem is also affected. [image: ][image: ]These ultimately affect most of the animals on the earth.
· 

EXERCISES
A. [bookmark: bookmark44][bookmark: bookmark45]Write short answers to the following questions.
1. What is a greenhouse?
2. What is greenhouse effect?
3. Name the factors that are mainly responsible to cause the greenhouse effect
4. Name any two natural greenhouse gases.
5. What is global warming?
6. Mention any two causes of global warming.
7. What is ozone layer? Where is it found?
8. Mention any four points of importance of ozone layer.
9. What is depletion of ozone layer?
B. [bookmark: bookmark46][bookmark: bookmark47]Write answers to the following questions.
1. What is a greenhouse? What is its specific characteristic?
2. What is greenhouse effect? Name the factors that are mainly responsible to cause the greenhouse effect.

3. Describe any two natural greenhouse gases.
4. Describe in brief the effects of global warming.
5. Describe in brief any three effects of greenhouse gases.
6. Mention any three measures for controlling greenhouse gases.
7. Mention what efforts have been made worldwide for the reduction of greenhouse gases.
8. “One of the major consequences of global warming is the rise in sea-level.” Clarify this statement.
9. In what way does the expansion of forest area help to control the greenhouse gases?
10. What is atmosphere? What are the constituents of the earth’s atmosphere?
11. Mention the factors that are responsible for the depletion of ozone layer?
12. Clarify in what way the layer of ozone is depleted due to the action of CFC products.
13. “The growing industrialization and modernization have also been contributing to the depletion of ozone layer.” Do you agree with this statement? Support your answer with reasons.
14. Mention any four effects of ozone layer depletion.
15. How does the depletion of ozone layer affect an ecosystem?
16. “Efforts made at global level may be much more effective for the conservation of ozone layer.” Clarify this statement.
C. [bookmark: bookmark48][bookmark: bookmark49]Write short notes on:
1. Greenhouse gas2. Water vapor as a greenhouse gas
4. Greenhouse effect
6. Ozone
8. Stratosphere
10. Ozonosphere

1. Climate change due to volcanic eruptions
5. Global warming
6. Ozone hole
9. Ultraviolet radiation
[bookmark: bookmark50][bookmark: bookmark51]Project Works
1. Observe and list out the activities which produce greenhouse around your surroundings. Present your findings in the class. Discuss the techniques to reduce the greenhouse in your classroom. Display your result on your noticeboard.
2. Prepare a summary on the importance of ozone layer, how the ozone layer is destroyed by CFC gas, discuss the process and display the chart on the school
Notice board.
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