Natural Disasters
Natural disasters are extreme, sudden events caused by environmental factors that take human lives and destroy property.  
Types of Natural Disaster

Human face many different kinds of disaster. Some are as follows: 

· Earthquake

· Tsunami

· Eruption

· Floods

· Landslides

· Wildfires 

· Avalanches 

· Thunderstorms

· Blizzard

· Cyclone

· Hurricane

· Tornado

· Drought

· Famine 

EARTHQUAKE

An earthquake is a sudden shaking of the earth’s crust caused by an abrupt shift of rock along a fracture in the Earth, called a fault. 
Within seconds, an earthquake releases stress that has slowly accumulated within the rock, sometimes over hundreds of years. 

Earthquakes strike suddenly, violently, and without warning at any time of the year and at any time of the day or night. Smaller earthquakes often follow the main shock.

· Ground shaking from earthquakes can collapse buildings and bridges; disrupt gas, electric, and phone service; and sometimes trigger landslides, avalanches, flash floods, fires, and huge, destructive ocean waves (tsunamis).

· Most earthquake-related injuries result from collapsing walls, flying glass, and falling objects.

How Earthquakes Happen
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    An aerial view of the San           

    Andreas fault in the Carrizo   

     Plain, Central California.
An earthquake is caused by the breaking and shifting of rock beneath the Earth's surface. The earth's crust is divided into several major pieces or plates, some 50 miles thick, which move slowly and continuously over the earth's interior. There are 16 major plates.  The crust may first bend and then, when the stress exceeds the strength of the rocks, break and "snap" to a new position.  Most earthquakes occur at the boundaries of these plates. 

The point where the fault first slips is the "focus" or "hypocenter" of the earthquake. A theoretical point on the earth's surface directly above the focus is the "epicenter" of the earthquake.
In the process of breaking, vibrations called "seismic waves" are generated. These waves travel outward from the source of the earthquake along the surface and through the Earth at varying speeds depending on the material through which they move.   Some of the vibrations are of high enough frequency to be audible, while others are of very low frequency.  
Where Do Earthquakes Happen ?
1
Along Plate Edges

Most earthquakes occur along the edge of the oceanic and continental plates. The plates under the oceans are called oceanic plates and the rest are continental plates. 
The plates are moved around by the motion of a deeper part of the earth (the mantle) that lies underneath the crust. These plates are always bumping into each other, pulling away from each other, or past each other. Earthquakes usually occur where two plates are running into each other or sliding past each other.

2
Along Faults

Earthquakes can also occur far from the edges of plates, along faults. Faults are cracks in the earth where sections of a plate (or two plates) are moving in different directions. Faults are caused by all that bumping and sliding the plates do. They are more common near the edges of the plates.
Measuring Earthquakes

The vibrations produced by earthquakes are detected, recorded, and measured by instruments call seismographs. 
 The zig - zag line made by a seismograph, called a "seismogram," reflects the changing intensity of the vibrations by responding to the motion of the ground surface beneath the instrument.   From the data expressed in seismograms, scientists can determine the time, the epicenter, the focal depth, and the type of faulting of an earthquake and can estimate how much energy was released. 

The size of an earthquake is indicated by a number called its magnitude. Magnitude is calculated from a measurement of either the amplitude or the duration of specific types of recorded seismic waves. Magnitude is determined from measurements made from seismograms and not on reports of shaking or interpretations of building damage. The intensity of and earthquake is a measure of the amount of ground shaking at a particular site, and it is determined from reports of human reaction to shaking, damage done to structures, and other effects. 

The Richter Scale, developed by Charles F. Richter in 1935, is a logarithmic measurement of the amount of energy released by an earthquake. Earthquakes with a magnitude of at least 4.5 are strong enough to be recorded by sensitive seismographs all over the world.
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Types of Vibrations produced by earthquakes

The two general types of vibrations produced by earthquakes are; 

Surface waves: which travel along the Earth's surface. Surface waves usually have the strongest vibrations and probably cause most of the damage done by earthquakes. 

Body waves: which travel through the Earth.  
The Pakistan earthquake of 2005 
It was a major earthquake whose epicenter was the Pakistan-administered Kashmir. The earthquake occurred at 08:50:38 Pakistan Standard Time (03:50:38 UTC) on October 8, 2005. It registered a minimum magnitude of 7.6 on the moment magnitude scale Kashmir lies in the area of collision of the Eurasian and Indian tectonic plates. The geological activity born out of this collision, also responsible for the birth of the Himalayan mountain range, is the cause of unstable seismicity in the region.
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	Date
	October 8, 2005

	 Magnitude
	7.6 Mw

	Countries affected
	Pakistan, India, Afghanistan

	Casualties
	74,500+ dead
106,000+ injured


Damage
An assessment of damaged buildings in Muzafarabad and the surrounding area, by the Earthquake Engineering Center of the University of Engineering and Technology, Peshawar, showed that about 60% of the buildings in urban areas were un- reinforced solid concrete block masonry buildings and it was the collapse of more than 60% of these buildings that was responsible for the majority of deaths and injuries. 

· Widespread severe damage to Balakot (almost completely wiped out), Garhi Habibullah, Rawalakot, and Muzaffarabad (near the epicenter) where 30,000 are thought to have died. 
· The quake triggered landslides, burying entire villages and roads in many areas of North-West Frontier Province and Pakistan-administered Kashmir. 

· Hundreds of thousands of buildings are thought to have collapsed or sustained severe damage. 

· One of two residential towers (Margalla Towers in F-10 sector, Islamabad), believed to contain up to sixty apartments each, collapsed in the earthquake in Islamabad. Pakistani government officials at the site stated the number of people affected by the collapse was in the hundreds, most of who are feared dead. Over fifty-two people were rescued from the collapsed residential "Margalla Towers". 

· The Karakoram highway is blocked at several points, hindering relief efforts. 

· Damage to buildings and several casualties have been reported in surrounding provinces of Punjab and Balochistan. 

Tsunami
A tsunami is a series of huge waves that happen after an under sea disturbance, such as an earthquake or volcano eruption. 
Tsunami is from the Japanese word for “harbor wave.”

The waves travel in all directions from the area of disturbance, much like the ripples that happen after throwing a rock. The waves may travel in the open sea as fast as 450 miles per hour. As the big waves approach shallow waters along the coast they grow to a great height and smash into the shore. They can be as high as 100 feet. They can cause a lot of destruction on the shore. They are sometimes mistakenly called “tidal waves,” but tsunami has nothing to do with the tides.
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Indian Ocean Tsunami: The Deadliest in History      
   A Sumatran village, devastated by the tsunami followed the 2004 Indian Ocean earthquake
     On Dec. 26, 2004, a 9.0 magnitude earthquake—the largest earthquake in 40 years—ruptured in the Indian Ocean, off the northwest coast of the Indonesian island of Sumatra. The earthquake triggered the deadliest tsunami in world history, so powerful that the waves caused loss of life on the coast of Africa and were even detected on the East Coast of the United States. More than 225,000 people have died from the disaster, a half a million have been injured, thousands still remain missing, and millions were left homeless. 

Eleven countries bordering the Indian Ocean, all relatively poor and vulnerable — suffered devastation. Hardest hit were Indonesia (particularly the province of Aceh), Sri Lanka, India, Thailand, and the Maldives. The catastrophic damage included the destruction of entire cities, the contamination of farmland and forests, and the depletion of fishing stocks. Some areas faced starvation and increased susceptibility to disease. Even countries with relatively low death tolls suffered enormous damage—the Maldives, for example, had less than 100 deaths, yet the tsunami left 14 of the archipelago's islands uninhabitable, requiring its inhabitants to be permanently evacuated, and another 79 islands without safe drinking water.

Countries Damaged by the Indian Ocean Tsunami

	Deadliest Tsunamis in History

	Fatalities1
	Year
	Magnitude
	Principal areas

	225,000+
	2004
	9.0
	Indian Ocean

	100,000
	1410 B.C.
	 
	Crete-Santorini, Ancient Greece

	60,000
	1755
	8.5
	Portugal, Morocco

	40,000
	1782
	7.0
	South China Sea

	36,500
	1883
	 
	Krakatau, Indonesia

	30,000
	1707
	8.4
	Tokaido-Nankaido, Japan

	26,360
	1896
	7.6
	Sanriku, Japan

	25,674
	1868
	8.5
	Northern Chile

	15,030
	1792
	6.4
	Kyushu Island, Japan

	13,486
	1771
	7.4
	Ryukyu Trench, Japan

	Source:
 National Geophysical Data Center, National Oceanic and Atmospheric Administration.


Eruption

Like earthquakes, volcanoes form at week- points in the earth’s crust, known as fault-lines. 
Volcanoes occur because the Earth's crust is broken into plates that resemble a jigsaw puzzle. These rigid plates float on a softer layer of rock in the Earth's mantle.   As the plates move about they push together or pull apart.  
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When plates push together, one plate slides beneath the other.  This is a subduction zone. When the plunging plate gets deep enough inside the mantle, some of the rock on the overlying plate melts and forms magma that can move upward and erupt at the Earth's surface.  At rift zones, plates are moving apart and magma comes to the surface and erupts. Some volcanoes occur in the middle of plates at areas called hotspots - places where magma melts through the plate and erupts. 

Volcanoes grow because of repeated eruptions.

The materials that come out of volcano are usually of 3 kinds. 

1. The Liquid Material                               
(lava-molten rocks)

2. The Solid  Material                                 
(dust particles and cinder)

3. The Gaseous  Material                         
(large amount of gases)
Types of volcanoes 

1. Dormant Volcanoes (sleeping)   

The volcanoes which have not been erupted for a long time but eruption may take place at any time. 
2. Active Volcanoes

The volcanoes that are likely to erupt at any moment are called active volcanoes. e.g.
· Fuji (Volcano), Japan

· Mount Rainier, United States

· Mount Vesuvius, Italy

· Krakatau (Volcano), Indonesia
3. Dead Volcanoes (extinct)

If a volcano has shown no sign of life for thousands of years, it is said to be extinct or dead.
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The area encircling the Pacific Ocean is called the "Ring of Fire," because its edges mark a circle of high volcanic and seismic activity (earthquakes). 

Volcano Hazards  

Eruptions cause direct and indirect volcano hazards to people and 

property, both on the ground and in the air.

Volcanic eruptions in populated regions are a significant threat to people, property, and agriculture. The danger is mostly from fast-moving, hot flows of explosively erupted materials, falling ash, and highly destructive lava flows and volcanic debris flows. In addition, explosive eruptions, even from volcanoes in unpopulated regions, can eject ash high into the atmosphere, creating drifting volcanic ash clouds that pose a serious hazard to airplanes

Floods
Prolonged rainfall from a storm, including thunderstorms, rapid melting of large amounts of snow, or rivers which swell from excess precipitation upstream and cause widespread damage to areas downstream, or less frequently the bursting of man-made dams. 

· The 1998 Yangtze River Floods, in China, left 14 million people homeless. 

· The 2000 Mozambique flood covered much of the country for three weeks, resulting in thousands of deaths, and leaving the country devastated for years afterward. 

Tropical storms can result in extensive flooding, as happened with: 

· Typhoon Nina, striking China in 1975, 

· Hurricane Katrina, which left most of New Orleans under water in 2005. 
Flash floods occur within a few minutes or hours of excessive rainfall, a dam  failure, or a sudden release of water held by an ice jam. Flash floods can roll boulders, tear out trees, destroy buildings and bridges, and scour out new channels.  Rapidly rising water can reach heights of 30 feet or more.  Furthermore, flash flood-producing rains can also trigger catastrophic mud slides.  You will not always have a warning that these deadly, sudden floods are coming.  Most flood deaths are due to FLASH FLOODS.

Most flash flooding is caused by slow-moving thunderstorms, thunderstorms repeatedly moving over the same area, or heavy rains from hurricanes and tropical storms. 

Types of Flooding 

· River Flooding
Flooding along rivers is a natural and inevitable part of life. Some floods occur seasonally when winter or spring rains, coupled with melting snow, fill river basins with too much water too quickly. Torrential rains from decaying hurricanes or tropical systems can also produce river flooding. 

· Coastal Flooding
Winds generated from tropical storms and hurricanes or intense offshore low pressure systems can drive ocean water inland and cause significant flooding. Escape routes can be blocked off and blocked by high water. Coastal flooding can also be produced by sea waves called tsunamis, sometimes referred to as tidal waves. These waves are produced by earthquakes or volcanic activity. 

· Urban Flooding
As land is converted from fields or woodlands to roads or parking lots,  it loses its ability to absorb rainfall. Urbanization increases runoff 2 to 6 times over what would occur on natural terrain. During periods of urban flooding, streets can become swift moving rivers, while basements can become death traps as they fill with water. 

· Flash Flooding
Several factors contribute to flash flooding. The two key elements are rainfall intensity and duration. Intensity is the rate of rainfall, and duration is how long the rain lasts. Topography, soil conditions, and ground cover also play an important role.

Landslides and Mudflows
Landslides are rock, earth, or debris flows on slopes due to gravity. They can occur on any terrain given the right conditions of soil, moisture, and the angle of slope.
A landslide is a disaster closely related to an avalanche, but instead of occurring with snow, it occurs involving actual elements of the ground, including rocks, trees, and parts of houses, and anything else which may happen to be swept up. Landslides can be caused by earthquakes, volcanic eruptions, or general instability in the surrounding land. Mudslides, or mud flows, are a special case of landslides, in which heavy rainfall causes loose soil on steep terrain to collapse and slide downwards. Lahars  occur with some regularity in parts of California after periods of heavy rain. 
What Factors Affect The Mass Wasting Process?
There are three main factors that control the type and rate of mass wasting that might occur at the Earth's surface:

· Slope gradient: The steeper the slope of the land, the more likely that mass wasting will occur. 

· Slope consolidation: Sediments and fractured or poorly cemented rocks and sediments are weak and more prone to mass wasting. 

· Water: If slope materials are saturated with water, they may lose cohesion and flow easily. 

Basic types of mass wasting
1. Falls - rocks fall or bounce through the air 

2. Slides - rock and/or sediment slides along Earth's surface 

3. Flows - sediment flows across Earth's surface 

Thunderstorms and Lightning

All thunderstorms are dangerous. Every thunderstorm produces lightning. In the United States, an average of 300 people is injured and 80 people are killed each year by lightning. Although most lightning victims survive, people struck by lightning often report a variety of long-term, debilitating symptoms.
[image: image10.png]


Other associated dangers of thunderstorms include tornadoes, strong winds, hail, and flash flooding. Flash flooding is responsible for more fatalities—more than 140 annually—than any other thunderstorm-associated hazard.

Dry thunderstorms do not produce rain. Falling raindrops evaporate, but lightning can still reach the ground and can start wildfires.

Facts about thunderstorms
· They may occur singly, in clusters, or in lines. 

· Some of the most severe occur when a single thunderstorm affects one location for an extended time. 

· Thunderstorms typically produce heavy rain for a brief period, anywhere from 3 0 minutes to an hour. 

· Warm, humid conditions are highly favorable for thunderstorm development. 

· About 10 percent of thunderstorms are classified as severe—one that produces hail at least three-quarters of an inch in diameter, has winds of 58 miles per hour or higher, or produces a tornado. 

Facts about lightning
· Lightning’s unpredictability increases the risk to individuals and property. 

· Lightning often strikes outside of heavy rain and may occur as far as 10 miles away from any rainfall. 

· “Heat lightning” is actually lightning from a thunderstorm too far away for thunder to be heard. However, the storm may be moving in your direction! 

· Most lightning deaths and injuries occur when people are caught outdoors in the summer months during the afternoon and evening. 

· Your chances of being struck by lightning are estimated to be 1 in 600,000, but could be reduced even further by following safety precautions. 

· Lightning strike victims carry no electrical charge and should be attended immediately. 

Blizzard
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They are severe storm characterized by extreme cold, strong winds, low temperature and a heavy snowfall. These storms are most common to the western United States

Avalanches

 Avalanche is any swift movement of snow, ice, mud, or rock down a mountainside or slope. Avalanches, which are natural forms of erosion and often seasonal, can reach speeds of more than 200 miles per hour. They are triggered by such events as earthquake tremors, human-made disturbances, or excessive rainfall. An avalanche is an example of a gravity.
Destruction from avalanches results both from the avalanche wind (the air pushed ahead of the mass) and from the actual impact of the avalanche material. 

Avalanche at Peru 1962

When tons of ice and snow slid down Huascaran Peak in the Andes Mountains, nearly 4,000 people were killed. Some 30 years later, it is still considered the world's worst avalanche.
Droughts and Famines

Droughts are unusually long periods of insufficient rainfall. It is an abnormally dry period when there is not enough water to support agricultural, urban or environmental water needs. Extended droughts can result in deaths by starvation or disease, and can result in wildfires.
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Since ancient times droughts have had far-reaching effects on humankind by causing the failure of crops, decreasing natural vegetation, and depleting water supplies. Livestock and wildlife, as well as humans, die of thirst and famine; large land areas often suffer damage from dust storms or fire. 
Pakistan often faces drought in certain areas of Sind and most of Bolochistan.
Famines are extreme shortages of food that cause people to die of starvation. It is commonly accompanied by widespread malnutrition, starvation, epidemic and increased mortality.
Famine is sometimes used as a tool of repressive governments as a means to eliminate opponents, as in the Ukrainian famine of the 1930s. In other cases, such as Somalia, famine is a consequence of civil disorder as food distribution systems break down.
Recent examples include Ethiopia in 1973 and mid-1980s, Sudan in the late-1970s and again in 1990 and 1998. The 1980 famine in Karamoja, Uganda was, in terms of mortality rates, one of the worst in history. 21% of the population died, including 60% of the infants. In 2006, the most serious humanitarian crisis in Africa is in Sudan's region Darfur. 
Hurricanes, Tropical cyclones, and Typhoons
Hurricane, tropical cyclone, and typhoon are different names for the same phenomenon: a cyclonic storm system that forms over the oceans. It is caused by evaporated water that comes off of the ocean and becomes a storm. The Coriolis Effect causes the storms to spin, and a hurricane is declared when this spinning mass of storms attains a wind speed greater than 74 mph. 
Hurricane is used for these phenomena in the Atlantic Ocean,  tropical cyclone in the Indian, typhoon in the eastern Pacific. 
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The deadliest hurricane ever was the 1970 Bhola cyclone; the deadliest Atlantic hurricane was the Great Hurricane of 1780, which devastated Martinique, St. Eustatius and Barbados. Another notable hurricane is Hurricane Katrina, which devastated the Gulf Coast of the United States in 2005. 
                                                                                                   Hurricane Katrina
Tornado
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Tornadoes come from big thunderstorms. Tornadoes wind blow in a circle. They are caused by severe low pressure zones that attract winds with force.
Tornadoes look like a big, dark funnel coming from the bottoms of storm clouds. They cause damage when the bottom of the funnel touches the ground. They sound like a freight train going by. 
Waterspout  

Waterspouts are tornadoes over water which draw up large columns of water.  If a waterspout moves from sea to shore, expect fish and other sea creatures to rain down! 
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 Tornadoes may range in width from several hundred yards to more than one mile (almost 2 kilometers) across.  
Sometimes a tornado almost stands still in one place, but tornadoes usually move. They can move forward at speeds up to 70 miles per hour (110 kilometers per hour).
Where do tornadoes form?
Tornadoes can form anywhere, but they are common in some places than in others. The United States gets the most tornadoes. Australia also gets many tornadoes. There are more tornadoes in spring than in other season. 
Damage from tornado
Tornadoes can tear roofs off of houses. They can smash brick buildings. They can pick up cars and trucks. People can be badly hurt or killed by flying wood, glass, and other things blowing around in a tornado. 
Tornadoes are difficult to predict and often strike without warning.  Meteorologists expect to be able to predict a tornado in the near future.  

Natural Disaster - Saima Shauket(School Development Associate)

City District Govt. Girls High School Paisa Akhbar, Urdu Bazaar Anarkali, Lahore, Pakistan

PAGE  
2

[image: image16.jpg]


[image: image17.jpg]


