NATURAL HAZARDS
&
NATURAL DISASTERS



The World is always changing. ? §,

Natural disasters are changes which are
so great they may cause damage to the
shape of the land or to the lives of people
and other living things.

Great changes happen deep inside the
Earth and on its surface. Both threaten the
Earth’s habitants and its environment,
which need constant adjustments.



What are Natural Disasters?

A natural disaster iIs the effect of a that affects the
environment, and leads to financial, environmental and/or human losses

Disasters occur when hazards meet
V/olcanic eruption

Earthguake &
J'sunami

Cyclone or Hurrcane
Mass Moevements
Floods

Drought

Forest fire or Bushfire



http://www.answers.com/topic/natural-hazard
http://www.answers.com/topic/vulnerability

Volcanoes

A Velcanic eruption Is the spurting out of
dases and hot lava firom: an opening in the

Earth’s crust.

Pressure firom deep inside the Earth forces
ash, gas and molten reck torthe surfiace.




Mass Movements
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LLandslides ‘
Debris Elows
Avalanches




Earthguake

An earthguake is a violent shaking of the
dground. Semetimes it Is so strong that the
ground; splits apart.

When parts of the earth, called plates,
moyve adalnst each other giant shock
WaVves move upwards tewards the surface

causing the earthguake.



Earthquakes & Tsunamis
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What are

Earthguakes?

Tihe shaking or trembling caused by the sudden
release of energy.

Usually associated withi faulting or breaking of
rocks

Continuing adjustment off position results in
aftersnocks



Whatiis the Elastic Repnound ineory?.

EXplains how energy.is
Storedinirocks | , A
» Rocks bend untiljthe 5 i
strength ofithe rock

IS exceeded

a Rupture occurs and
therocks guickly.
rebounditoran
undeformed shape T 4

s Energyisireleasedin S . Gy T il ”|||;, i
waves that radiate ey ’ S

outwardfromithe |
fault Rupture and release of energy - Rocks rebound to original undeformed shape




e Fecus andlEpicenterofian Earthguake

« The point within Earth
where faulting begins is
the focus, or
hypocenter

« The point directly above
the focus on the surface
IS the epicenter




record
earthguake events
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Base anchored
into bedrock and A

At convergent boundaries,
increases
along a dipping seismic
zone called a



\Where Do Earthguakes Occur.and How Often?

x —80% of all'earthguakes occurinithe circum-Pacific belt
. most ofithese resultfrom convergentmarginiactivity
m —15% occurinithe Mediterranean-Asiatic belt

5 remainingis% occurinitheinteriors ofiplatesand on
spreading ridge centers

. more than 150,000 guakesistrong enoughitorbefeltiare
recordedeach year
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lhe Economics and Societal Impacts of EQs

« Building collapse
 Fire
e« Tsunami
« Ground failure
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\What are Seismic \Waves?

Response off material to the
arrival off energy: fronts
released by rupture

TWo types:

s Body waves
Pand S

s Surface waves
Rand L



Body Waves: P and'S waves

Body waves

S2001 BrockwTaoke - Thomson Lasrning H

fastest waves

travel through solids,
liguIds, OF gases
compressionalwave,
materallmovementis
Inithe same direction
as Wave movement

slower. than P. waves

travel through'selids
only.

shear Waves - move
material
perpendicularto
Wave movement



Surface Waves: R and L waves
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Wi >
Eii'ﬁi’iii====Illluinllllli'i'iii==l Rayleigh wave Love wave
(b) Love wave

Surface\WWaves

Traveljust below or along the ground’s surface

Slower than body;waves; rolling .and 'side-to-side
movement

Especially damaging to buildings



How is an Earthquake’s Epicenter Located?
Seismic wave behavior

s Average speedsiforallithese wavesis known

Body waves Surface waves
/—I— f—,—

Arrival of Arrival of Arrival of
P-wave S-wave L-wave

Background

noise \




How is an Earthquake’s Epicenter Located?
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lime-distance graph
showingthe average
travelitimes for. P=and 'S-
WaVES.
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How. is an Earthquake’s
Epicenter Located?

©2001 Brooks/Cole - Thomson Learning

lihreeseismograph stations W@ Greenland
areneeded tollocatethe %nm 2

2 Alaska
epicenter.of;an earthguake

A circleawnereithe radius
equalsthedistancetoithe
epIcentenis drawn

Jiheintersection ofithe
circles |locates the
epicenter

B = Berkeley

D= Denver
NY= New York
@)= Epicenter




How are the Size and Strength of;an Earthguake Measured?

Cl INtensity,

0 51015
P S —
km

Modified Mercalli Intensity Map

— 1994 Northridge, CA earthquake,
magnitude 6.7

measure
ofithe Kind of
damagedone and
people’s reactions
ot
ISoseismalilines
identify areas of
eqgualiimtensity



How are the Size and Strength of;an Earthguake Measured?

M ag M ItU d e Amplitude = 23 mm

s Richter scale
Measures o
0 0 20
released by P-1s=24seconds
aniearthguake;
Independentor
INtensIty.

a Amplitude ofithe
largest'wave produced
Py an eventis
corrected for,distance
and assignedavalue
onan open=ended
logarithmic scale

Amplitude

Magnitude (mm)

Distance P-S
(km) (seconds) ©2001 Brooks/Cole - Thomson Learning




Cyclone, Hurricane,
Tornado or Typhoon

A Cyclone is a fierce storm with storm winds
that spin around it in a giant circle. During a
cyclone trees can be uprooted, buildings
can be destroyed and cars can be
overturned.



Avalanche

An Avalanche is a movement of snow, ice and

rock down a mountainside. Avalanches happen
very suddenly and can move as fast as a racing
car up to 124mpn.

Avalanches can be caused by —
snow melting quickly
snow freezing, melting then freezing again
someone skiing

a loud noise or an earth tremor



Flood

A flood Is caused by an overflow of
water which covers the land that is
usually dry.

Floods are caused by heavy rain or by
snow melting and the rivers burst their
banks and overflow.

Costal floods are caused by high
tides, arise in sea level, storm waves
or tsunami (earthquakes under the
sea).




Flood images
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Flood images

Car in flooded stream - AZ
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Flash Flood - Facts

Flash fleods Kill'moere people than
HUFrICanes
Water moving at 4 miles per hour exerts a

force of about 66 pounds on every square
feet of anything it encounters




Drought

A drought is the lack of rain for a long time.

In 1968 a drought began in Africa. Children born
during this year were five years old before rain
fell again.




Forest Fire or Bushfire

Fires can burn out of control in areas of forest or

bus
of e

N land. Fires are caused by lightning, sparks
ectricity or careless people. Wind may blow a

bus

nfire to areas where people live.




Global distribution of natural hazards
(1993-2002)

Avalanches and

landslides
Windstorms 6%

Droughts and
famines
9%

Earthquakes
8%

Volcanic

Extreme
Temperatures
5%

Forest/scrub
fires
5%




Regional distribution of natural
disasters (193-2002)

Europe Oceania

14% 3%

Americas
20%




Distribution of people killed
(1993-2002)

High human
development
2%

Medium
human
development
32%

\_

Low human
development
66%




Climate change - impacts

Iin 2100 half of the world population will
be under water stress

Subtropical zones: Less precipitations;
increased desertification

Tropical zones: Increased health risks
High latitudes: permafrost decrease

Coastal zones: coastal erosion; storm
surges; salt water intrusions



Glebel Temperatures

Annuel Averege
— Five Year Average
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Natural Disasters Effects

e 360 natural disasters in 2005, s 157 million
people affected, 159 billion dollars damage

e 305 natural disasters in 2004, » 150 million
people affected, 150 billion dollars damage

e More than by natural disasters in 2003

2005 - 73,338 of the dead in
Pakistan's Quake Zone

- 3.3 million left
homeless

- 2" wave of deaths from
winter storm

2005 Hurricane Katrina

2004 - 226,408 dead in
Indian Ocean Tsunami

2003 - Bam, Iran
earthquake: 41,000 people
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Population Factor
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