UNIT-II: MAN MADE DISASTERS
A. COURSE CONTENT

Man Made Disasters- Nuclear disasters, chemical disasters, biological disasters, building fire, coal fire, forest fire, oil fire, air pollution, water pollution, deforestation, Industrial wastewater pollution, road accidents, rail accidents, air accidents, sea accidents.

B. READING MATERIAL
Man-made disasters cover a wide range of events created largely due to accidents, negligence or sometimes even by human design, which result in huge loss of lives and property every year. These include road, rail, river, marine and aviation accidents, oil spill, building and bridge collapse, bomb blast, industrial and chemical accidents etc. These also include the threats of nuclear, biological and chemical disasters.

1. Nuclear disasters

A nuclear and radiation accident is defined by the International Atomic Energy Agency as "an event that has led to significant consequences to people, the environment or the facility." Examples include lethal effects to individuals, large radioactivity release to the environment, or reactor core melt."  The prime example of a "major nuclear accident" is one in which a reactor core is damaged and significant amounts of radioactivity are released, such as in the Chernobyl Disaster in 1986.

The impact of nuclear accidents has been a topic of debate practically since the first nuclear reactors were constructed. It has also been a key factor in public concern about nuclear facilities. Some technical measures to reduce the risk of accidents or to minimize the amount of radioactivity released to the environment have been adopted. Despite the use of such measures, "there have been many accidents with varying impacts as well near misses and incidents". 

One of the worst nuclear accidents to date was the Chernobyl disaster which occurred in 1986 in Ukraine. That accident killed 30 people directly, as well as damaging approximately $7 billion of property. A study published in 2005 estimates that there will eventually be up to 4,000 additional cancer deaths related to the accident among those exposed to significant radiation levels. Radioactive fallout from the accident was concentrated in areas of Belarus, Ukraine and Russia. Approximately 350,000 people were forcibly resettled away from these areas soon after the accident.
2. Chemical Disasters

The terms “chemical accident” or “chemical incident” refer to an event resulting in the release of a substance or substances hazardous to human health and/or the environment in the short or long term. Such events include fires, explosions, leakages or releases of toxic or hazardous materials that can cause people illness, injury, disability or death. 
The extent of chemical disaster scenarios are, influenced by the military - non-military circumstance. In many peacetime scenarios industrial man-made chemical accidents are more probable. Natural disasters where volcanic activities occur highlight the dynamics of the natural environment in contributing to the chemical hazards leading to disaster. 
Many if not most products we use in everyday life are made from chemicals and thousands of chemicals are used by manufacturing industries to make these products. The source of many of these chemicals is petroleum, which is refined into two main fractions: fuels and the chemical feed stocks that are the building blocks of plastics, paints, dyes, inks, polyester, and many of the products we buy and use every day. Fuels and chemical feed stocks made from petroleum are called organic chemicals. 
In addition to loss of life, the major consequences of chemical disasters include impact on livestock, flora/fauna, the environment (air, soil, water) and losses to industry as shown in Figure below. Chemical accidents may be categorised as a major accident or a disaster depending upon the number of casualties, injuries, damage to the property or environment. 
The effects of chemical disasters are dependent on the actual event, possible chemical reactions, the kind of liberated dangerous compounds and the kind of occurrence (solid, liquid, gaseous). Influences of meteorological conditions, especially temperature and winds, are of importance to estimate the dimensions of a disaster. According to its hazardous potential, each scenario and analysed carefully for possible effects on the environment. Decontamination measures will have to be applied accordingly.  

Considering the potentially dangerous materials and processes employed in the chemical sector, most producers can be justifiably proud of their health and safety records. Occasionally, however, things do go wrong. Aside from the immediate implications surrounding a major incident, such as loss of life, a threat to the environment or the destruction of plants and surrounding buildings, the damage to the industry's reputation is almost irrevocable.  
A gas leak at US-based Union Carbide's pesticide plant in Bhopal, India, is cited as one of the chemical industry's greatest tragedies On December 3, 1984, methyl isocyanate gas leaked from the facility during the early hours of the morning while local residents slept. Around 2,000  people died immediately, with another 8,000 dying later. The initial investigation suggested that large volumes of water had entered the chemical tank, which caused a chemical reaction and led to the leak. 

3. Biological Disasters

Biological agents are living organisms or their toxic products that can kill or incapacitate people, livestock, and plants. Bio-terrorism can be defined as the use of biological agents to cause death, disability or damage mainly to human beings. Thus, bio-terrorism is a method of terrorist activity to prevail mass panic and slow mass casualties. The three basic groups of biological agents, which could be used as weapons, are bacteria, viruses, and toxins. 
Most biological agents are difficult to grow and maintain. Many break down quickly when exposed to sunlight and other environmental factors, while others, such as anthrax spores, are very long lived. Biological agents can be dispersed by spraying them into the air, by infecting animals that carry the disease to humans, and by contaminating food and water. Potentially, hundreds of human pathogens could be used as weapons; however, public health authorities have identified only a few as having the potential to cause mass casualties leading to civil disruptions.

There are number of causes why biological weapons are potentially more powerful agents to mass casualties leading to civil disruptions. To attract widespread attention and to harm a selected target, these outfits can utilize possibly any biological material, which fulfils some of the criteria of bio-weapons. 

Biological agents can be disseminated with readily available technology through 

• Aerosols – biological agents are dispersed into the air, forming a fine mist that may drift 
   for miles. Inhaling the agent may cause epidemic diseases in human beings or animals.

• Animals – some diseases are spread by insects and animals, such as fleas, mice, flies, 
   mosquitoes, and livestock.

• Food and water contamination – some pathogenic organisms and toxins may persist in 
  food and water supplies. Most microbes can be killed, and toxins deactivated, by   

  cooking food and boiling water. Most microbes are killed by boiling water for one  

   minute, but some require longer. Follow official instructions.

• Person-to-person – spread of a few infectious agents is also possible. Humans have been 
  the source of infection for smallpox, plague, and the Lassa viruses. 

4. Building fire

Fire is the rapid oxidation of a material in the chemical process of combustion, releasing heat, light, and various reaction products. Slower oxidative processes like rusting or digestion are not included by this definition.

Fire safety: Fire safety refers to precautions that are taken to prevent or reduce the likelihood of a fire that may result in death, injury, or property damage, alert those in a structure to the presence of a fire in the event one occurs, better enable those threatened by a fire to survive, or to reduce the damage caused by a fire. Fire safety measures include those that are planned during the construction of a building or implemented in structures that are already standing, and those that are taught to occupants of the building.

Threats to fire safety are referred to as fire hazards. A fire hazard may include a situation that increases likelihood a fire may start or may impede escape in the event a fire occurs. Fire safety is often a component of building safety. Those who inspect buildings for violations of the Fire Code and go into schools to educate children on Fire Safety topics are fire department members known as fire prevention officers. The Chief Fire Prevention Officer or Chief of Fire Prevention will normally train newcomers to the Fire Prevention Division and may also conduct inspections or make presentations

The Fire code (also Fire prevention code or Fire safety code) is a model code adopted by the state or local jurisdiction and enforced by fire prevention officers within municipal fire departments. It is a set of rules prescribing minimum requirements to prevent fire and explosion hazards arising from storage, handling, or use of dangerous materials, or from other specific hazardous conditions. It complements the building code. The fire code is aimed primarily at preventing fires, ensuring that necessary training and equipment will be on hand, and that the original design basis of the building, including the basic plan set out by the architect, is not compromised. The fire code also addresses inspection and maintenance requirements of various fire protection equipment in order to maintain optimal active fire protection and passive fire protection measures.

`
Modern buildings built under the strict design and buildings codes of today have many fire protection systems installed by default. These systems assist with detection and response to fire related emergencies. 
How to Prevent a House Fire: House fires kill and injure thousands yearly, and cost many more their valued possessions and memories. Here are some steps you can take to lessen the chance of your home becoming a part of this statistic.

· Inspect your home
· Stay in the kitchen when using the range for cooking. 
· Don't cook when drinking alcohol, using drugs, or are very tired. 
· Don't sit down or lie down when smoking. 
· Check the condition of your electrical system.
· Consider having a home sprinkler system installed, to extinguish fires when you are away and at home.
· Check the natural gas/LP gas system in your home. 
· Check the air conditioning and heating unit in your home. 
· Check your appliances.
· Be very careful with space heaters.
· Maintain your fireplace correctly.
· Never store flammable liquids near ignition sources.
· Never use extension cords for air conditioners. 
· Be careful with candles, oil lamps, and other open flame illumination or decorations. 
5. Coal Fire

The term coal fire refers to a burning or smoldering coal seam, coal storage pile or coal waste pile. The adsorption of oxygen at the outer and inner surface of coal and resulting oxidation is an exothermic reaction. This leads to an increase in temperature within the coal accumulation. If the temperature exceeds approximately 80°C the coal can ignite and start to burn. This process, referred to as “spontaneous combustion”, is the most common cause for coal fires of large extent. Spontaneous combustion processes can be accelerated through human impact. Mining operations expose formerly covered coal to oxidation processes and additionally lead to the accumulation of large coal waste and storage piles. 
Coal fires can also be ignited by lightning, forest- or peat fires, mining accidents or careless human interaction. Self-ignition usually starts within the bottom layers of a stockpile as a result of temperature increases in the material. Continuous monitoring of the surface layers enables a fast location of hot spots rapid response to coal fires at initial stage. It is obvious and well proven that coal fire fighting at the initial stage increases the probability to control and extinguish the fire it with low effort. The fires usually start as ‘hot spots’ in the coal accumulation. These are places where the generated heat cannot be dissipated efficiently while there is still enough oxygen to promote the oxidation reaction of the coal.

Why and when self-ignition may occur?

First the coal’s temperature begins to climb above ambient. At about 65°C-150°C measurable quantities of gas-aerosols, hydrogen and CO2 gases announce the danger of possible combustion. As the temperature increases further, at about 315°C-370°C relatively large, visible particulates are emitted. Soon, as the hot spot heating rate increases in intensity, reaching about 400°C-425°C, incipient combustion, and ultimately self ignition and flame, will occur. The risk from fire exists anywhere significant amounts of coal are in use or storage. After all, coal is flammable and susceptible to a variety of ignition scenarios. One of the most frequent and serious causes of coal fires is spontaneous combustion. In fact, spontaneous combustion is one of the most prevalent and serious causes of coal fires. It has been a well-known, and long-feared, danger at coal storage sites all over the world. Coal reacts with atmospheric oxygen even at ambient temperatures and this reaction is exothermic. If the heat liberated during the process is

allowed to accumulate, the rate of the above reaction increases exponentially and there is a further rise in temperature. When this temperature reaches the ignition temperature of coal, the coal starts to burn and the phenomena is described as spontaneous combustion. Preventing spontaneous combustion coal fires involves attention to many different factors. Among the most critical are the type, age, and composition of coal, how it is stored, and how it is used. Given the right kind of coal, oxygen, and a certain temperature and moisture content, coal will burn by itself. Spontaneous combustion has long been recognized as a fire hazard in stored coal. Spontaneous combustion fires usually begin as "hot spots" deep within the reserve of coal. The hot spots appear when coal absorbs oxygen from the air. Heat generated by the oxidation then initiated the fire. Such fires can be very stubborn to extinguish because of the amount of coal involved and the difficulty of getting to the seat of the problem. Moreover, coal in either the smoldering of flaming stage may produce copious amounts of CH4 and CO2 gases. In addition to their toxicity, these gases are highly explosive in certain concentrations, and can further complicate efforts to fight this type of coal fire. Even the most universal firefighting substance, water, cannot be used indiscriminately. Because of the remote possibility of a steam explosion,

it is advisable that water be applied carefully and from a safe distance.

6. Forest fire/ Wildfire 
Forest fire refers to the uncontrolled fire that erupts in the wilderness. It can be caused by many factors like lightning, volcanic eruptions and also human actions.

A wildfire is any uncontrolled fire in combustible vegetation that occurs in the countryside or a wilderness area. Other names such as brush fire, bushfire, forest fire, grass fire, hill fire, peat fire, vegetation fire, veldfire and wild land fire may be used to describe the same phenomenon depending on the type of vegetation being burned. A wildfire differs from other fires by its extensive size, the speed at which it can spread out from its original source, its potential to change direction unexpectedly, and its ability to jump gaps such as roads, rivers and fire breaks. Wildfires are characterized in terms of the cause of ignition, their physical properties such as speed of propagation, the combustible material present, and the effect of weather on the fire.

Wildfires can cause extensive damage, both to property and human life, but they also have various beneficial effects on wilderness areas. The four major natural causes of wildfire ignitions are lightning, volcanic eruption, sparks from rockfalls, and spontaneous combustion. 
7. Oil Fire

Oil fires are oil wells/tanks that have caught on fire, and burn. Petroleum is highly inflammable. It is processed at high pressure and temperature. Oil fires can be the result of human actions, such as accidents or arson or natural events, such as lightning. They can exist on a small scale, such as an oil field spill catching fire, or on a huge scale, as in geyser-like jets of flames from ignited high pressure oil wells. 

Oil well fires/tanks can cause the loss of millions of barrels of crude oil per day. Combined with the ecological problems caused by the large amounts of smoke and unburnt petroleum falling back to earth, oil tanks fires was seen in Jaipur and oil well fire generally seen in Kuwait can cause enormous economic losses. Smoke from burnt crude oil contains many chemicals, including sulfur dioxide, carbon monoxide, soot, benzopyrene, Poly aromatic hydrocarbons, and dioxins. There are several techniques used to put out oil well fires, which vary by resources available and the characteristics of the fire itself. 
8. Air pollution

Air pollution is defined as an undesirable change in the physical, chemical or biological characteristics of air that may be harmful to human, other life, plants and cultural assets. In broad sense pollution is the thermodynamic disorder that is the byproduct of energy conversion and the use of resources.

Primary pollutants: These emitted directly into the air are called primary pollutants e.g.  articulates, sulfur dioxide, carbon monoxide, nitrogen oxides and hydro carbons. 

Secondary pollutants: These are the pollutants produced through reactions between primary pollutants and normal atmospheric compounds e.g. ozone in lower atmosphere over urban areas. Products from photo chemical processes are called photoxidents, which mainly occur as a consequence of traffic immissions which have toxic and irritating effects. Under the influence of sunlight, nitrogen oxides and reactive hydro carbons enter into photo chemical reactions resulting in production of ozone and secondary products such as peroxides, aldehydes, free radicals and peroxy acetyl nitrate (PAN).

Sulfur dioxide: The major anthropogenic source of Sulfur oxide (SO2) is the burning of fossil fuels mostly coal in power plants. Adverse effects include corrosion of paint and metals and injury or death to animals and plants. SO2 is an irritant gas with adverse effects on the respiratory tract of humans and animals and also on the assimilation apparatus of plants. Even after short-term influence SO2 conc. above 0.2 mg/m3 of air can cause serious disorders in the assimilation organs of conifers and necrotic changes. Building materials sensitive to acids such as lime stones, sand stone, marble etc. are corroded and destroyed. 

Nitrogen oxides: They are emitted mainly in two forms: NO and NO2. Nearly all NO2 is emitted from automobiles and power plants that burn fossil fuels. Nitrous oxides (NOx), mixture of NO, NO2, N2O3 and N2O4, considerably contribute to air pollution. The human seems more endangered by nitrous gases than plants. In case of low conc. there are only scattered discolourations of leaves around the assimilation organs of coniferous and deciduous trees. If nitrogen oxides are inhaled, they react with hemoglobin and produce methamoglobin, but, after an initial irritant phase, they also bring about increased respiratory activity and oedemass of the lungs. It causes irritation of eyes, nose, throat and lungs and increase susceptibility to viral infections.

Carbon monoxide: Approximately 90% of the CO in atmosphere comes from the natural sources and remaining 10% comes from incomplete burning of organic compounds, fires and automobiles. It is hazardous to people with known heart disease, anemia or respiratory disease. It may cause birth defects. It may also cause death on long exposure to high conc.

Photochemical oxidants: They results from atmospheric interactions of nitrogen oxide and sun light. e.g. O3 and other photochemical oxidants such as PANs (peroxyacetylnitrates) occur with photochemical smog. At high conc. O3 kills leaf tissue and even can kills whole plant if pollutant level remains high. O3 effect on animals including human, involves various kinds of damage, especially to eyes and the respiratory system. The consequences of O3 or photo-oxidants exposure in plants become manifest as spot necroses, first blue green, latter almost white. In tobacco plants, spot necroses appear on leaf surfaces and these symptoms are so called “Weather flecks” or ozone flecks. Tip necroses occur in other plants eg., onion leaves.

Hydrocarbons: Over 80% of hydrocarbons such as methane, butane and propane etc. are emitted through natural sources. The most important anthropogenic source is the automobile. e.g. gasoline in car’s tank may spill and evaporates in atmosphere. The adverse effects of hydrocarbons are numerous. At specific concentration they are toxic to plants and animals or may be converted into harmful compounds through chemical changes in the atmosphere. It is true that very low amounts of ethylene are produced by many plants themselves and that ethylene has the characteristics of a phyto-hormone and is increasingly excreted under stress conditions. Ethylene exposure causes chlorosis and necroses which were accompanied by the leaf edges curling up often followed by a wrapping of the leaf growth depression and fading phenomena.

Hydrogen sulfide: It is produced from natural sources such as geysers, swamps and bogs and as well as human sources such as petroleum refining and metal smelting. It is highly toxic and corrosive gas. It causes health problem ranging from toxicity to death of humans  and other animals. Hydrogen sulfide is a cell and enzyme poison, which can cause severe poisoning and nervous damage in human and animals. Moreover, it can also effect plant enzymes and thus it produces irreversible damage.

Hydrogen fluoride: It is released from aluminium production, coal gasification and the burning of coal in power plants. Even at very low concentration (1ppb) may cause problems for plants and animals. Damage caused by hydrogen fluoride can be clearly recognized by the discolouration of the edges and tip of leaves, mostly brown in popular and black in birch leaves and leaves curling up at the edges. Hydrogen fluoride emissions cause necroses at the apical part of fruits. They can result in deterioration in fruit flavour.

Chlorine and hydrogen chloride: They cause severe damage in plants. Elementary chlorine and hydrogen chloride are used for the production of synthetic materials and insecticides. There is an increasing production of hydrogen chloride containing waste gases in the combustion of PVC containing plastic wastes. Chloride and hydrogen chloride vapours sink to the ground and therefore affect in close vicinity of emitter. The inhalation of these gases at higher concentrations leads to severe health damage. The mucous membrane of the respiratory tract is destroyed. 
Ammonia: In the vicinity of intensive animal keeping, conifers respond most sensitively to ammonia and alkylamine containing waste gases produced by decomposition of urea and uric acid or by the combustion of animal fossils. The needles of conifers turn red brown and drop off. Ammonia often causes a dark brown to black colouring of the leaves of deciduous trees and potato leaves. Turnip show bright spots on young shoots or leaves. 

Particulate matter: Farming adds considerable particulates to the atmosphere, as do desertification and volcanic eruptions. Particulate matters are smoke, soot or dust, air born asbestos and small particles of heavy metals as arsenic, copper, lead and zinc, which are usually emitted from industrial facilities such as smelters (Table 2). Among most fine particulates (<2.5 μm diameter) are sulphates and nitrates. Fine particles are easily inhaled into the lungs where they can be absorbed by the blood stream or remain embedded for a long period of time. Particulate matter is particularly hazardous to the elders, and those with respiratory problems such as asthma. Adverse effect of fly ashes is mainly seen in the pollution of vegetables and fodder plants. Fly ash sedimentation on fodder plants leads to a depreciation of feed-stuffs, reduced feed intake by animals, decreased milk production and some times physiological damage in pasture animals. In spite of the initial positive effects of their Ca and Mg content, long term dust sedimentations can also leads to considerable disturbances in the nutrient balance of soils used for agriculture and horticulture. The alkaline dust emitted by kilns and other sources in cement plants are mixture of K, Ca and Al contain minerals. They cause imbalance in nutrient content of soils and some time cause considerable yield reductions in orchards. The dust containing heavy metal particles affect growth and yield in agriculture and horticulture. The accumulation of lead, zinc and arsenic oxides in upper layers of soil leads to root depression and thus growth disturbances in plants. In extreme cases the growth of cultivated plants can be completely stunted.

9. Water pollution

Water pollution involves any contaminated water, whether from chemical, particulate, or bacterial matter that degrades the water’s quality and purity. Water pollution can occur in oceans, rivers, lakes, and underground reservoirs, and as different water sources flow together the pollution can spread.

The effects of water pollution include decreasing the quantity of drinkable water available, lowering water supplies for crop irrigation, and impacting fish and wildlife populations that require water of certain purity for survival. The sign of water pollution are bad taste, massive weed growth in water bodies, emission of disgusting odour, decrease in aquatic life, oil can be seen floating on surface of water bodies or deposited as scum on breaches etc. Water pollution, pollutants will be classified into nine categories: Oxygen demanding wastes, disease causing agents, plant nutrients, synthetic organic compounds, oil, inorganic chemicals, sediments and radioactive materials.

The sources which cause water pollution can be classified into four categories: 
i) Municipal and domestic oxygen demanding wastes which contains decomposable organic matter and pathogenic agents. Municipal and domestic wastes includes waste water from homes, commercial establishment, consist of domestic refuge, municipal garbage and other wastes like animal wastes, crops and yard wastes and garbages are mainly of organic origin.

ii) Most of the Indian rivers and fresh water streams are seriously polluted by industrial wastes or effluents which come along waste water of different industries such as petrochemical complexes, fertilizer factories, oil refineries, pulp and paper, textile, sugar and steel mills, tanneries, distilleries, coal washeries, synthetic material plants for drugs, fibers, rubber etc.

iii) Agricultural wastes includes sediments, fertilizers, pesticides and farm animals wastes which reach to water bodies through runoff and by leaching through soil to groundwater. Excessive use of agrichemicals like fertilizers, pesticides such as BHC, DDT etc. made them an integral part of chemical and biochemical cycles of the earth. Even these pesticides have been detected in Arctic region.

10. Deforestation

The expansion of agricultural and industrial needs, population growth, poverty, landlessness and consumer demand are the major driving forces behind deforestation. Most deforestation is due to conversion of forests to agricultural land. Forests are extremely important to the survival of human beings on earth. Plants and animals, along with microorganisms, comprise life on Earth. Herbivorous animals sustain their life by consuming plants. Carnivorous animals and birds kill herbivorous animals for food; therefore indirectly they also depend on plants. Sea creatures eat aquatic plants and humans consume crop plants. A large variety of birds feed on seeds. There would rarely be any animal or bird who do not use plants directly or indirectly to satisfy their food requirements. 
Deforestation is the process of cutting the forests and converts into arable land, wasteland, industrial or urban area. In the ancient times, much of the earth's land surface had been covered by forests. But through the years, there have been so many activities for the development of societies. Agriculture has to be boosted because the growing population needs more food. Land has to be converted into residential lots where people could build shelters. Forests also had to be sacrificed for infrastructure. Some forests were converted into large airports or urban centers. After mid 20th century Industrialization and deforestation are interrelated. People had primarily slashed and burned forests so they could convert the forested land into areas where they could plant rice, corn, and other staple crops. 
Deforestation has had a negative impact on rainfall, resulting in droughts and water shortage. The loss of forests also causes desertification. The roots of trees dig deep into the ground, penetrating several layers. They hold together these layers and prevent the formation of dust and thus maintain the topsoil intact. In the absence of trees, dust is formed and heavy rainfall and high sunlight damage the topsoil in clearings of the tropical rainforests. In this way with every rainfall, the availability of fertile land decreases. The same effect is caused with heavy winds and storms. 
Therefore deforested areas appear desert-like. In such circumstances, the forest will take much longer to regenerate itself and the land will not be suitable for agricultural use for quite some time. It has also been established that deforestation has contributed to the current global warming. Forests help in the reduction of carbon monoxide in the air. Aside from climate change, landslides and flash floods are also attributed to deforestation. Because there are not much enough trees to absorb rainfall in the land anymore, water from rain just flows through the surface and further denudes land.

11. Road Accidents

Accidents are the most horrifying moments in the life of human beings. The life which we are leading is always unpredictable. On account of accident there is sometimes death of the persons and in some accidents the person suffers from serious injuries. Some of the injured persons become incapacitated for the rest of the life. That is why the term accident is defined as a specific, identifiable and unusual set of incidents in which the human life has a deep impact. Accidents are off various types. The common types are internal and external accidents. In the case of internal accident the accidents taking place like burns due to sudden fires, sudden slippage, wound during cooking etc. As per the external accidents are concerned, the sudden fire, road accident, air accident and others are the possible causes. Carelessness, inexperience and attitude are associated with the occurrence of accidents.

The mostly road accidents have occurred due to overtaking on two lane roads. Such accidents could occur at any time and any place, and often involve multiple injuries or deaths. More than 20 million people are severely injured or killed on the world’s road each year. The mostly accidents occurs due to rapid increase of vehicles, bad roads, untrained drivers, slackness of traffic police, lack of obeying the traffic rules etc. 

The road accidents occurs due to fault of drivers pedestrian, mechanical defect in vehicles, bad conditions of road, bad weather and other reasons like non functioning of signals, absence of reflectors, cattle/animals on the road during night etc. The lack of knowledge of traffic rules to drivers and road users, over speeding, overloading, drunken driving are the major reasons of road accidents in the country.

12. Rail accidents

Indian Railways, over 63,000 km long, is the world’s fourth largest network behind the US, Russia and China. Considering the huge number of passengers, the frequency of travel and the vast distances covered, rail transport are very safe. The rail accidents may be caused by human or system failure, which may affect normal movement of rail services with loss of human life or property. An analysis of the accident statistics reveals that derailments constitute a majority of the accidents followed by unmanned level crossing accidents. In Railways, disaster is defined as a major train accident leading to heavy causalities and disruption to traffic for a long period. Train accidents are further classified as consequential train accidents and other train accidents. Consequential train accidents include train accidents having serious repercussion in terms of loss of human life/ human injury/ loss of Railway property/ interruption to rail traffic. Some worst accidents occurred in India where trains have collided, gone off the tracks or fallen in the river.
13. Air Accidents

The data for the air accidents that have taken place across the globe clearly project fewer deaths when compared to any other modes of transport. Of all the means, air travel is considered the safest to travel. There have been a few major air accidents over the Indian skies. The recent Air India Express flight from Dubai to Mangalore…people who never thought that this would be the very end of their life the moment they boarded the flight. It is definitely one of the worst crashes in the decade. At the same time, there have been  road accidents and rail mishaps which have claimed even more lives.

Although air travel is one of the safest forms of transportation, accidents do happen with dramatic and terrifying results. The causes of these aviation accidents vary greatly depending on specific circumstances and problems that may develop during the flight process. Other causes of aviation accidents include bird hazards, mid-air collisions, air traffic control errors, structural defects, lack of maintenance, air show accidents, and search and rescue operations. 
Sometimes Aircraft accidents occur due to inclement weather. Although poor weather conditions are beyond the control of pilots, airlines, and flight crew, these people have a responsibility for the safety of their passengers. When the decision is made to go ahead with a flight despite weather advisories, the lives of others are put at risk. Light aircraft are most affected by winds, larger aircrafts can be unexpectedly moved around as well. When this occurs a sense of panic may fill the cabin as passengers question their own safety and the competence of their pilots. Turbulence is a stream of irregular winds that can influence the steadiness of an airplane flight. Although it is usually impossible to predict, turbulence and other wind conditions can be avoided or managed effectively by experienced pilots.

C. ASSIGNMENTS (self study)

1. List major Nuclear disasters of world
2. Threats from chemical and biological weapons
3. Give an account Bhopal Tragedy
4. List the major road accidents of India

5. List the major rail accidents of India

6. List major Air accidents in India

