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EARTHQUAKES




OBJECTIVES

Relate earthquake activity to plate tectonics

Define earthquake, and identify the focus and
eplcenter of an earthquake.

ibe the types of waves emitted during an




WHY DO EARTHQUAKES OCCUR?
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DEFINITIONS

~ Earthquake = Vibration of the Earth produced by the
rapid release of energy

elsmlc waves = Energy moving outward from the
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SEISMIC WAVES: FORMS

Compressional or P Wave
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EARTHQUAKE SIZE: TWO WAYS TO MEASURE
Determining the magnitude of an earthquake

Magnitude -- measure of energy released during earthquake.

There are several different ways to measure magnitude.
Most common magnitude measure is Richter Magnitude, named for the renowned
seismologist, Charles Richter.
Richter Magnitude
Measure amplitude of largest S wave on seismograph record.
ance between seismograph & epicenter.




EARTHQUAKE SIZE: TWO WAYS TO
MEASURE

Magnitude: Richter Scale

Measures the energy released by fault movement

related to the max1mum amphtude of the S wave




EARTHQUAKE MAGNITUDE:
SCALES BASED ON SEISMOGRAMS

- M, =local (e.g. Richter scale) - based on amplitude of waves
with 1s period within 600 km of epicenter.




IBREERICEHTER SCALE

Steps:
1.Measure the interval (in seconds) between
the arrival of the first P and S waves.
2.Measure the amplitude of the largest S
waves.
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SEISMIC WAVES: PROPERTIES

Velocity: function of the physical properties of the
rock the wave 1s traveling through

~ Velocity increases with rock density

changes when passing from one material to another

ses/decreases)

: S-waves do not get transmitted through liquid; P-waves slow down



MEASURING EARTHQUAKES

Seismometers:
instruments that detect
se1Smic waves

Seismographs

Record intensity, height
and amplitude of seismic
waves

Dr. Eng. Hassan Mohamed




2) Intensity: Mercalli Scale:
What did you feel?

~ Assigns an 1ntensity or rating to measure an
earthquake at a particular location
(qualltatlve)




Frequency of Occurrence of Earthquakes

Descriptor Magnitude Average Annually
Great 8 and higher I
Major 7-17.9 172
Strong 6-6.9 1342
Moderate 5-5.9 13192




LARGEST EARTHQUAKE IN THE WORLD

More than 2,000 killed, 3,000
injured, 2,000,000 homeless, and Chile : 1960 May 22
$550 million damage in southern  19:11:14 UTC

Magnitude 9.5




EARTHQUAKE DAMAGE

Ground Failure - constructions collapse
- Fires - from broken gas and electrical lines

~ Landslides - EQ's triggered; occur in hilly/mountainous

unconsolidated materials




EARTHQUAKES AND THE SAN
ANDREAS FAULT







SHORT-TERM PREDICTIONS

Precursor phenomena (<1 year to days)

1. Foreshocks: usually increase in




irthquake Prediction

PROPERTY-RELATED CHANGES
Decline in property values
Decline in property tax revenues

FINANCIAL CHANGES
Reduced availability of insurance
Reduced availability of mortgages
Change in investment patterns

POPULATION MOVEMENT
Temporary relocation
(employers, employees, and citizens)
Permanent relocation
(employers, employees, and citizens)
Availability of evacuation centers
Evacuation urged in high-risk areas

EARTHQUAKE 3 Avoidance of hazardous areas of the city
PREDICTION ;

LEVEL OF BUSINESS ACTIVITY
Cessation of work activity

Decline in employment opportunities

Decline in level of business activity

PREPAREDNESS ORGANIZATION
AND EDUCATION
Preparedness training and information
Stiress on preparedness organizations
Release of damage assessment maps

RESCHEDULING OF PUBLIC EVENTS

REDUCTION IN PUBLIC SERVICES




THANKS

Please visit the following links:
https://en.wikipedia.org/wiki/Earthquake
https://www.britannica.com/science/earthquake-geology

/[WWW Voutube com/watch?v=TOAEtX-uPLA
--'--atch‘?'v—FI ,qksanl lw
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