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UNIT-I: NATURAL DISSATERS
A. COURSE CONTENT

Natural Disasters - Meaning and nature of natural disasters, their types and effects. Floods, drought, cyclone, earthquakes, landslides, avalanches, volcanic eruptions, Heat and cold waves, Climatic change: Global warming, Sea level rise, Ozone depletion

B. READING MATERIAL 

Disaster is a serious disruption of the functioning of a community or a society causing widespread human, material, economic or environmental losses which exceed the ability of the affected community or society to cope using its own resources. WHO has defined Disaster as- any occurrence that causes damage, ecological disruption, loss of human life, deterioration of health and health services on a scale sufficient to warrant an extraordinary response from outside the affected community? 


A Disaster is …

· A sudden calamitous event bringing great damage, loss or destruction.

· Some rapid, instantaneous or profound impact of the natural environment upon the socio-economic system"  

· An event, concentrated in time and space, which threatens a society or a relatively self -sufficient subdivision of a society with major unwanted consequences as a result of precautions which had hitherto been culturally accepted as unwanted

· An extreme event as any manifestation of the earth's system (lithosphere, hydrosphere, biosphere or atmosphere) which differs substantially from the mean.

· An event that results in death or injury to humans, and damage or loss of valuable good, such as buildings, communication systems, agricultural land, forest, natural environment etc.

TYPES OF DISASTER

Generally, disasters are of two types – Natural and Manmade. Based on the devastation, these are further classified into major/minor natural disaster and major/minor manmade disasters. Some of the disasters are listed below:

Major natural disasters 
: • Flood, • Cyclone, • Drought, • Earthquake, • Tsunami

Minor natural disasters 
: • Cold wave, • Thunderstorms, • Heat waves, • Mud slides, • Storm

Major man-made disaster 
: • Setting of fires, • Epidemic, • Deforestation, • Chemical pollution, • Wars

Minor man-made disaster 
: • Road / train/ air accidents, riots, • Food poisoning,  • Industrial disaster / 
     Crisis, • Environmental pollution

Risk

Risk is a measure of the expected losses due to a hazardous event of a particular magnitude occurring in a given area over a specific time period. Risk is a function of the probability of particular occurrences 
and the losses each would cause. The level of risk depends on:

· Nature of the Hazard

· Vulnerability of the elements which are affected

· Economic value of those elements

Vulnerability
It is defined as “the extent to which a community, structure, service, and/or geographic area is likely to be damaged or disrupted by the impact of particular hazard, on account of their nature, construction and proximity to hazardous terrain or a disaster prone area.”

Hazards
Hazards are defined as “Phenomena that pose a threat to people, structures, or economic assets and which may cause a disaster. They could be either manmade or naturally occurring in our environment.”

The extent of damage in a disaster depends on:

1.  The impact, intensity and characteristics of the phenomenon and

2.  How people, environment and infrastructures are affected by that phenomenon

This relationship can be written as an equation:

Disaster Risk = Hazard +Vulnerability

Difference between an emergency and a disaster situation 

An emergency and a disaster are two different situations: 

· An emergency is a situation in which the community is capable of coping. It is a situation generated by the real or imminent occurrence of an event that requires immediate attention and that requires immediate attention of emergency resources.

· A disaster is a situation in which the community is incapable of coping. It is a natural or human-caused event which causes intense negative impacts on people, goods, services and/or the environment, exceeding the affected community’s capability to respond; therefore the community seeks the assistance of government and international agencies.

NATURAL DISASTERS

A natural disaster is an event caused by natural forces of nature that often has a significant effect on human populations. Typically the human populations either are displaced (left homeless) or killed. Natural disasters are the effect of a natural hazard (e.g. flood, tornado, hurricane, volcanic eruption, earthquake or landslide) that affects the environment, and leads to financial, environmental and/or human losses.
Natural disasters occur due to the activities of nature:

· Weather disasters occur due to changes in atmospheric conditions

· Land disasters are primarily due to changes in the earth’s crust. For example volcanoes and earthquakes.

· Water disasters : often are combination of both at above

1. Floods


The term ‘flood’ is a general or temporary condition of partial or complete inundation of normally dry land areas from overflow of inland or tidal waters or from the unusual and rapid accumulation or runoff of surface waters from any source. Flooding and flash flooding are the deadliest of natural disasters. Floodwaters claim thousands of lives every year and render millions homeless. One of the more frightening things about flooding is that it can occur nearly anywhere, at any time. It can result from excess water jams on rivers, even moderate rain, or a   single very heavy downpour as it occurred in Himachal Pradesh (HP) recently. 

Many states in our country are flood prone due to heavy rain or otherwise. The flood causes loss to human life and wide spread damage to property. Unimaginable damage to agriculture takes place affecting the States planning and upset the financial budgeting there by slowing down the whole economy of the country. 
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2. Flash Flood 

Flash flood is a rapid flooding of geomorphic low-lying areas-washes, rivers, dry lakes and basins. Flash flooding occurs when a barrier holding back water fails or when water falls too quickly on saturated soil or dry soil that has poor absorption ability. It may be caused by heavy rain associated with a storm, hurricane, or tropical storm or melt water from ice or snow flowing over ice sheets or snowfields. Flash can also occur after the collapse of a natural ice or debris dam, or a human structure such as a man made dams. Flash floods are distinguished from a regular flood by a timescale less than six hours.
3. Cloud Burst
Cloud bursts are a result of sudden collisions of two or more clouds it results in a very heavy rain fall (its called so because the rainfall is not expected at that moment). Cloudbursts descend from very high clouds, sometimes with tops above 15 kilometers. The usual reason is that the updraft in the storm initially holds up a lot of the rain and hail, but after a time the updraft weakens, allowing all this rain and sometimes hail to suddenly fall to the ground. Meteorologists say the rain from a cloudburst is usually of the shower type with a fall rate equal to or greater than 100 mm per hour.

4. Drought


Drought is a period of inadequate or no rain fall over extended time creation soil moisture deficit and hydrological imbalances.  Drought is generally classified into two categories.

a. On the basis of source of water availability:
Drought is classified into three types on the basis of water availability. 
i. Meteorological drought

The meteorological droughts mainly indicate deficit rain of different quantum. The IMP classified this drought as follows from the rainfall departure.

1. Slight drought          : When rainfall is 11 to 25% less from the normal rainfall.

2. Moderate drought    : When rainfall is 26 to 50% less than the normal rainfall.

3. Severe drought        : When rainfall is more than 50% less than the normal rainfall

ii. Hydrological drought

It is defined as the situation of deficit rainfall when the hydrological sources like streams, rivers, lakes, wells dry up and ground water level depletes. This affects industry and power generation.
iii. Agricultural drought

This is the situation resulted from inadequate rainfall, when soil moisture falls to short to meet the water demands of the crop during growth. Thus affects crop may wilt due to soil moisture stress resulting into reduction of yield.
b. On the basis of time of occurrence:

Drought differs in time and period of their occurrence and on this basis Thornthwaite delineated following three areas.

i. Permanent drought area

This is the area generally of permanent dry, arid  p desert regions. Crop production due to inadequate rainfall is not possible without irrigation. In these areas, vegetation like cactus. Thorny shrubs, xerophytes etc. are generally observed.
ii. Seasonal drought

It occurs in the regions with clearly defined as rainy (wet) and dry climates. Seasonal drought may occur due to large scale seasonal circulation. This happens in monsoon areas.
iii. Contingent drought

This results due to irregular and variability in rainfall, especially in humid and sub humid regions. The occurrence of such droughts may coincide with grand growth periods of the crops when the water needs are critical and greatest resulting into severity of the effects i.e. yield reduction.
5. Cyclone

Cyclone refers to any low pressure area with winds spiraling inwards. Cyclones rotate clockwise in the Southern Hemisphere and anti-clockwise in the Northern Hemisphere. Cyclone is the general term for a variety of low pressure system types, such as tropical cyclones, extra tropical cyclones and tornadoes.
A tropical cyclone is a storm system characterized by a low pressure center and numerous thunderstorms that produce strong winds and flooding rain. A tropical cyclone feeds on heat released when moist air rises, resulting in condensation of water vapour contained in the moist air.

The practice of giving storms people's names was introduced by Clement Lindley Wragge, an Anglo-Australian meteorologist at the end of the 19th century. He used female names, the names of politicians who had offended him, and names from history and mythology. During World War II, tropical cyclones were given feminine names, mainly for the convenience of forecasters and in a somewhat adhoc manner. In addition, GR Stewart's 1941 novel Storm helped to popularize the concept of giving names to tropical cyclones.

6. Earthquake
 An earthquake makes the ground move or shake. Earthquakes are usually caused when rock underground suddenly breaks along a fault. This sudden release of energy causes the seismic waves that make the ground shake. When two blocks of rock or two plates are rubbing against each other, they stick a little. They don't just slide smoothly; the rocks catch on each other. The rocks are still pushing against each other, but not moving. After a while, the rocks break because of all the pressure that's built up. When the rocks break, the earthquake occurs. During the earthquake and afterward, the plates or blocks of rock start moving, and they continue to move until they get stuck again. The spot underground where the rock breaks is called the focus of the earthquake. 

The place right above the focus (on top of the ground) is called the epicenter of the earthquake. These natural events can cause massive damage and destruction. The study of earthquakes is called seismology. The epicenter is the point on the surface where the earthquake is the strongest. The Richter scale is used to measure the amount of energy released by the earthquake. The severity of an earthquake runs from 0 to 9 on this scale. Small tremors occur constantly, but every few months a major earthquake occurs somewhere in the world. Scientists are researching ways to predict earthquakes, but their predictions are not always accurate.

Seismograph

Seismograph is the instrument for recording motions of the earth’s surface caused by seismic waves, as a function of time. The simplest earthquake recording system consists of a sensor and an analog or digital recorder. The record is known as a seismogram. Location and magnitude of an earthquake are calculated from seismograms.

Intensity

Intensity is description of the effects of an earthquake at a particular place, based on observations of damage, using a descriptive scale like the Modified Mercalli Scale. A map showing intensities at individual locations may be contoured based on isoseismals, which are lines of equal intensity. An isoseismal map provides a representation of broad variations of shaking over the region surrounding the earthquake.

Magnitude

Magnitude is a measure of the size of the earthquake, calculated from the amplitude of the seismic waves and is closely related to the energy released by the earthquake. If the magnitude increases by 1, then the energy is about 30 times larger; if it increases by 2, then the energy is about 900 times. Richter magnitude, surface-wave and body-wave magnitudes are commonly used to indicate this measure. Duration or coda- magnitude based on the duration of the seismic signal is also in use.

The place on the earth's surface vertically above the origin of the earthquake and is identified by geographic coordinates. Where the earthquake began is called the focus of hypocentre.The occurs the spot where the rock ruptures.

7. Landslide 

Landslide is defined as the mass movement of rock, debris or earth down a slope. It include a broad range of motions whereby falling, sliding and flowing of earth material under the influence of gravity. They often take place in combination with earthquakes, floods and volcanoes. At times, prolonged rainfall causes heavy blockade of the flow of river for quite some time. The formation of river blocks can cause havoc to the settlements downstream on it's bursting. In the hilly terrain of India including the Himalayas, landslides have been a major and widely spread natural disaster the often strike life and property and occupy a position of major concern.
8.  Mudslide: 

A mudslide is the most rapid (up to 80 km/h, or 50 mph) and fluid type of downhill mass wasting. It is a rapid movement of a large mass of mud formed from loose soil and water. Similar terms are mudflow, mud stream, debris flow. Heavy rainfall, snowmelt, or high levels of ground water flowing through cracked bedrock may trigger a movement of soil or sediments. Floods, debris- and mud flows may also occur when strong rains on hill or mountain slopes cause extensive erosion.

9. Avalanche: 

An avalanche is a rapid flow of snow down a slope, from either natural triggers or human activity. Typically occurring in mountainous terrain, an avalanche can mix air and  water with the descending snow. Powerful avalanches have the capability to entrain ice, rocks, trees, and other material on the slope. Avalanches are primarily composed of flowing snow, and are distinct from mudslides, rock slides etc and collapses on an icefall. In mountainous terrain avalanches are among the most serious objective hazards to life and property, with their destructive capability resulting from their potential to carry an enormous mass of snow rapidly over large distances.
10. Volcanic eruptions

A volcano is an opening, or rupture, in a planet's surface or crust, which allows hot magma, ash and gases to escape from below the surface. Volcanoes are generally found where tectonic plates are diverging or converging. An eruption begins when pressure on a magma chamber forces magma up through the conduit and out the volcano's vents. When the magma chamber has been completely filled, the type of eruption partly depends on the amount of gases and silica in the magma. The amount of silica determines how sticky (level of viscosity) the magma is and water provides the explosive potential of steam. The way volcanoes erupt usually takes a long time. First a volcano makes something called magma from melted rock. The magma goes through a circulation. It has to form at the bottom of the volcano and then start its way up the main vent. The main vent is a hole that is in the volcano and when the volcano is ready to erupt the lava is at the top of the main vent. The magma goes up the main vent slowly while it is still getting hotter. When the magma is about half way up the main vent it turns into lava. Lava is a very hot liquid which burns the remaining rocks from the magma. The lava slowly continues up the main vent. While going up the lava continues to get hotter and hotter. Ash and rocks are collected and the lava is getting hotter and hotter while the lava is continuing its way up the main vent. When the lava is at the top of the main vent the volcano erupts. The lava blasts out of the volcano along with ash, rocks, and a cloud of dust that is very thick. The ash and rock crumble to the ground, but the lava is either moving down the volcano side very slowly or at a high speed. The lava burns down almost everything in its way, and it sometimes leaves bits of things burning. The lava from the volcano can cool fast, or sometimes the lava will slowly cool down from its intense heat. Lava that cools slowly forms igneous rocks. There are many types of igneous rocks. Volcanoes can damage themselves in the explosion. 
11. Heat wave  

A heat wave is a prolonged period of excessively hot weather, which may be accompanied by high humidity. There is no universal definition of a heat wave; the term is relative to the usual weather in the area. Temperatures that people from a hotter climate consider normal can be termed a heat wave in a cooler area if they are outside the normal climate pattern for that area. IMD has given criteria for declaring heat wave.


Heat wave need not be considered till maximum temperature of a station reaches at least 40º C for Plains and at least 30º C for Hilly regions.

a) When normal maximum temperature of a station is less than or equal to 40º C

Heat Wave occurs when departure from normal is 5º C to 6º C

Severe Heat Wave occurs when departure from normal is 7º C or more

b) When normal maximum temperature of a station is more than 40º C

Heat Wave occurs when departure from normal is 4º C to 5º C

Severe Heat Wave occurs when departure from normal is 6º C or more

c) When actual maximum temperature remains 45ºC or more irrespective of normal maximum 
temperature, heat wave is declared.

12. Cold wave


A cold wave is a weather phenomenon that is distinguished by a cooling of the air. A cold wave is a rapid fall in temperature within a 24 hour period requiring substantially increased protection to agriculture, industry, commerce, and social activities. The precise criterion for a cold wave is determined by the rate at which the temperature falls, and the minimum to which it falls. This minimum temperature is dependent on the geographical region and time of year. A cold wave can cause death and injury to livestock and wildlife. Exposure to cold mandates greater caloric intake for all animals, including humans, and if a cold wave is accompanied by heavy and persistent snow, grazing animals may be unable to reach needed food and die of hypothermia or starvation. 

Cold wave is declared 

a) When normal minimum temperature is equal to 10°C or more.

Cold Wave occurs when departure from normal is -5°C to -6°C.

Severe Cold Wave occurs when departure from normal is -7°C or less

b) When normal minimum temperature is less than 10°C.

Cold Wave occurs when departure from normal is -4°C to -5°C.

Severe Cold Wave occurs when departure from normal is -6°C or less.
13. Climatic Change

Climate change is a change in the statistical distribution of weather over periods of time that range from decades to millions of years. It can be a change in the average weather or a change in the distribution of weather events around an average (for example, greater or fewer extreme weather events). Climate change may be limited to a specific region, or may occur across the whole Earth. The term sometimes is used to refer specifically to climate change caused by human activity; for example, the United Nations Framework Convention on Climate Change (UNFCC) defines climate change as "a change of climate which is attributed directly or indirectly to human activity that alters the composition of the global atmosphere and which is in addition to natural climate variability observed over comparable time periods." In the latter sense climate change is synonymous with global warming.

Human influences
Anthropogenic factors are human activities that change the environment. Various hypotheses for human-induced climate change have been argued for many years. Presently the scientific consensus on climate change is that human activity is very likely the cause for the rapid increase in global average temperatures over the past several decades. Consequently, the debate has largely shifted onto ways to reduce further human impact and to find ways to adapt to change that has already occurred.

Of most concern in these anthropogenic factors is the increase in CO2 levels due to emissions from fossil fuel combustion, followed by aerosols (particulate matter in the atmosphere) and cement manufacture. Other factors, including land use, ozone depletion, animal agriculture and deforestation, are also of concern in the roles they play – both separately and in conjunction with other factors - in affecting climate, microclimate, and measures of climate variables.

14. Global warming

Global warming is the increase in the average temperature of Earth's near-surface air and oceans since the mid 20th century and its projected continuation. According to the 2007 Fourth Assessment Report by the Intergovernmental Panel on Climate Change (IPCC), global surface temperature increased 0.74 ± 0.18 °C during the 20th century. Most of the observed temperature increase since the middle of the 20th century was caused by increasing concentrations of greenhouse gases, which results from human activity such as the burning of fossil fuel and deforestation. 
Climate model projections summarized in the latest IPCC report indicate that the global surface temperature is likely to rise a further 1.1 to 6.4°C during the 21st century. The uncertainty in this estimate arises from the use of models with differing sensitivity to greenhouse gas concentrations and the use of differing estimates of future greenhouse gas emissions. An increase in global temperature will cause sea levels to rise and will change
15. Sea Level rise

Current sea level rise has occurred at a mean rate of 1.8 mm per year for the past century, and more recently, during the satellite era of sea level measurement, at rates estimated near 2.8 ± 0.4 to 3.1 ± 0.7 mm per year (1993–2003). Current sea level rise is due significantly to global warming which will increase sea level over the coming century and longer periods. Increasing temperatures result in sea level rise by the thermal expansion of water and through the addition of water to the oceans from the melting of mountain glaciers, ice caps and ice sheets. At the end of the 20th century, thermal expansion and melting of land ice contributed roughly equally to sea level rise, while thermal expansion is expected to contribute more than half of the rise in the upcoming century. Values for predicted sea level rise over the course of this century typically range from 90 to 880 mm, with a central value of 480 mm. Models of glacier mass balance (the difference between melting and accumulation of snow and ice on a glacier) give a theoretical maximum value for sea level rise in the current century of 2 meters based on limitations on how quickly glaciers can melt.

Tsunami   (Super Biggest Tsunami Caught Live on Camera Japan Never Seen Before)
A tsunami (Japanese word) tidal wave is a series of water waves (called a tsunami wave train caused by the displacement of a large volume of a body of water,  usually an ocean, but can occur in large lakes. Tsunamis are a frequent occurrence in Japan. Due to the immense volumes of water and energy involved, tsunamis can devastate coastal regions. Earthquakes, volcanic eruptions and other underwater explosions (including detonations of underwater nuclear devices), landslides and other mass movements meteorite ocean impacts or similar impact events, and other disturbances above or below water all have the potential to generate a tsunami. 

16. Ozone Depletion

Ozone depletion describes two distinct, but related observations: a slow, steady decline of about 4%/decade in the total volume of ozone in Earth's stratosphere (the ozone layer) 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. 
C. ASSIGNMENTS ( Self study)
1. List the major recent floods of India
2. Give a account of Kutch/Nepal earth quake

3. List the major recent droughts of India
4. Give an account of Tsunami of 2004
5. Impact of climate change on agriculture in India

