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EARTHQUAKE PREPAREDNESS                              

OVERVIEW 

KNOW YOUR RISK 
 

 

E arthquake is a term used to describe both sudden slip on a fault, and the resulting ground shaking and 

radiated seismic energy caused by the slip, or by volcanic or magmatic activity, or other sudden stress 

changes in the earth. 

 

WHAT 

An earthquake is the sudden, rapid 
shaking of the earth, caused by the 
breaking and shifting of subterranean 
rock as it releases strain that has      
accumulated over a long time. Initial 
mild shaking may strengthen and 
become extremely violent within   
seconds. Additional earthquakes, 
called aftershocks, may occur for 
hours, days, or even months. Most 
are smaller than the initial                       
earthquake but larger magnitude 
aftershocks also occur. 

WHEN 

Not only can earthquakes happen at 
any time of the year, they also occur 
without warning.   

WHERE 

All U.S. states and territories are at 
some risk for earthquakes. The risk 
is higher in identified seismic zones.  

IMPACT 

Larger earthquakes may cause 
deaths, injuries, and extensive                
property damage. Most casualties 
and injuries during an earthquake 
occur when:  

• People fall while trying to walk or 
run during the shaking;  

• When they are hit by falling,  
flying, or sliding household items 
or non-structural debris; and/or  

• When they are struck or trapped 
by  collapsing walls or other parts 
of the building.  

 

Transportation, power, water, gas, 
and other services may be disrupted.  

In some areas, shaking can cause 
liquefaction—when the ground acts 
more like a liquid. When this happens 
the ground can no longer support the 
weight of a building. In coastal areas, 
earthquakes under the sea floor can 
cause tsunamis.  
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KNOW YOUR RISK 

 

This map shows the frequency of 

the minimal level of shaking 

where injuries become common 

as a result of damage 

Frequency of Forecasted Earthquake Shaking 
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PROTECTING YOURSELF BEFORE AN                  
EARTHQUAKE EVENT 
 
Protecting yourself today means having sources for information, preparing your home or                 
workplace, developing an emergency communications plan, and  knowing what to do during an 
earthquake event. Taking action today can save lives and during an actual event. 

The following section highlights various preparedness initiatives and actives that you and your 
family can practice now to prepare for a future earthquake event. 
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GENERAL GUIDELINES 

The guidelines listed below are basic ways for you to start preparing yourself and your family now, before an event occurs.                  

Preparing saves lives in the future. 

BE INFORMED 

  
Keep your eye open for falling debris and downed powerlines. 

 

Sign up to receive local emergency alerts and register your work and personal contact information with any 

work sponsored alert system. You can signup to receive emergency alerts on the City of Shawnee website at 

www.shawneeok.org.  

 Be aware of your environment and any possible dangers. 

MAKE A PLAN 

 Make a plan with your family, and ensure everyone knows what they would do in a flooding event. 

 Understand the plans for individuals with disabilities or other access and functional needs 
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AFTERSHOCK 

Aftershocks are earthquakes that follow the largest shock of an earthquake sequence. They are smaller 

than the mainshock and within 1-2 rupture lengths distance from the mainshock. Aftershocks can continue 

over a period of weeks, months, or years. In general, the larger the mainshock, the larger and more                   

numerous the aftershocks, and the longer they will continue. 

EARTHQUAKE A sudden ground motion or vibration produced by a rapid release of stored-up energy. 

EPICENTER The point on the Earth's surface located directly above the focus of an earthquake. 

FAULT 
A fault is a fracture along which the blocks of crust on either side have moved relative to one another                

parallel to the fracture. 

FOCUS 
The location where the earthquake begins. The ground ruptures at this spot, then seismic waves radiate 

outward in all directions. 

FORESHOCK 
Foreshocks are relatively smaller earthquakes that precede the largest earthquake in a series, which is 

termed the mainshock. Not all mainshocks have foreshocks. 

HYPOCENTER 
The hypocenter is the point within the earth where an earthquake rupture starts. The epicenter is the 

point directly above it at the surface of the Earth. Also commonly termed the focus. 

LIQUEFACTION 

A process by which water-saturated sediment temporarily loses strength and acts as a fluid, like when you 

wiggle your toes in the wet sand near the water at the beach. This effect can be caused by earthquake 

shaking. 

MAGNITUDE 

The magnitude is a number that characterizes the relative size of an earthquake. Magnitude is based on 

measurement of the maximum motion recorded by a seismograph. Several scales have been defined, but 

the most commonly used are: 

• Local magnitude (ML), commonly referred to as "Richter magnitude",  

• Surface-wave magnitude (Ms),  

• Body-wave magnitude (Mb), and  

• Moment magnitude (Mw). 

Scales 1-3 have limited range and applicability and do not satisfactorily measure the size of the largest 

earthquakes. The moment magnitude (Mw) scale, based on the concept of seismic moment, is uniformly 

applicable to all sizes of earthquakes but is more difficult to compute than the other types. All magnitude 

scales should yield approximately the same value for any given earthquake. 

KNOW THE TERMS 

Know the terms used to describe changing weather conditions and what actions to take. These terms can be used to determine 

the timeline and severity of drought conditions .               
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SEISMIC                  

MOMENT 

The seismic moment is a measure of the size of an earthquake based on the area of fault rupture, the               

average amount of slip, and the force that was required to overcome the friction sticking the rocks                    

together that were offset by faulting. Seismic moment can also be calculated from the amplitude spectra 

of seismic waves. 

SEISMIC 

WAVES 

A seismic wave is an elastic wave generated by an impulse such as an earthquake or an explosion. Seismic 

waves may travel either along or near the earth's surface (Rayleigh and Love waves) or through the earth's 

interior (P and S waves). 

 

TECTONIC 

PLATES 

 

The tectonic plates are the large, thin, relatively rigid plates that move relative to one another on the                

outer surface of the Earth. 

Unreinforced masonry buildings in the historic district of Wells, Nevada were severely damaged in the earthquake. 

GUIDE TO EARTHQUAKE PREPAREDNESS | 6                     



1 | PROTECT YOURSELF BEFORE AN EVENT 

 

 

BEFORE AN EVENT: PLAN AND PREPARE 

Unlike hurricanes, tornadoes and some other natural hazards, earthquakes strike suddenly and without warning. Nevertheless, 
if you live in an area at risk for earthquakes, there are things that you can do to reduce the chances that you or other members 
of your household will be injured, that your property will be damaged, or that your home life will be unduly disrupted by an 
earthquake. These things all fit under the term preparedness, because to be effective, they must be done before earthquakes 
occur. 
 

Follow these guidelines before an earthquake event: 

 
Secure items, such as televisions, and objects that hang on walls. Store heavy and breakable objects on low shelves. 

 

Practice DROP, COVER, then HOLD ON with family and coworkers. Drop to your hands and knees. Cover your head 

and neck with your arms. Crawl only as far as needed to reach cover from falling materials. Hold on to any sturdy fur-

niture until the shaking stops. 

 

Create a family emergency communications plan that has an out-of-state contact. Plan where to meet if you get              

separated. 

 

Make a supply kit that includes enough food and water for at least three days, a flashlight, a fire extinguisher, and a 

whistle. Consider each person’s specific needs, including medication. Do not forget the needs of pets. Have extra 

batteries and charging devices for phones and other critical equipment. 

 

Consider obtaining an earthquake insurance policy. Standard homeowner’s insurance does not cover earthquake 

damage. 

 

 

 

Consider a retrofit of your building to correct structural issues that make it vulnerable to collapse during an earth-

quake. 
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Each year, more than 3 million people gain the skills they need to prepare for and respond to emergencies through American Red 
Cross training classes, including first aid, automated external defibrillator (AED), and cardio-pulmonary resuscitation (CPR) training. 
Visit www.redcross.org/take-a-class to find out about classes in your area. Download the American Red Cross First Aid App at 
www.redcross.org/mobile-apps/first-aid-app.  
 
The Community Emergency Response Team (CERT) Program expands the emergency response network by providing training in 
basic response skills to community members. CERT Basic Training educates people about disaster preparedness for hazards that 
may affect their area and trains them in basic disaster response skills, such as fire safety, light search and rescue, team organization, 
and disaster medical operations. Visit www.fema.gov/ community-emergency-response-teams to find a local program. 

SAFETY SKILLS 

Practice first aid skills and emergency response actions through training classes. In most circumstances, when someone is hurt, a 
person on the scene provides the first assistance, before professional help arrives. Learn and practice response skills now so you will 
know what to do.  
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DEVELOP A FAMILY                                                             
COMMUNICATIONS PLAN 

 Creating your Family Emergency Communication Plan 

starts with one simple question: “What if?”  

“What if something happens and I’m not with my family?” 

“Will I be able to reach them?” “How will I know they are 

safe?” “How can I let them know I’m OK?” During a                 

disaster, you will need to send and receive information 

from your family.  

Communication networks, such as mobile phones and 

computers, could be unreliable during disasters, and elec-

tricity could be disrupted. Planning in advance will help 

ensure that all the members of your household—including 

children and people with disabilities and others with           

access and functional needs, as well as outside                              

caregivers—know how to reach each other and where to 

meet up in an emergency. To learn more about creating a 

Family Communications Plan, obtain a copy of the City of                    

Shawnee / Pottawatomie County Department of                        

Emergency Management’s guidebook-Creating a Family                          

Communications Plan. 

HOW TO RECOGNIZE THAT AN 

EARTHQUAKE IS HAPPENING 

You may experience a shaking or a rolling motion in the walls, 

floor, or ground. This movement may grow more extreme with-

in seconds. 

If you do not DROP down immediately, you may be knocked off 

your feet. You may not be able to walk or run.  

Objects may fall off shelves, light fixtures may swing or fall from 

ceilings, or tall furniture may fall over.  

There may be dust or glass particles in the air or on the ground.  

You may hear noises similar to a heavy truck or train passing 

nearby. 

SIGN UP FOR LOCAL ALERTS 

Public safety officials use timely and reliable systems to 

alert you and your family in the event of natural or                    

man-made disasters.  

There is a multitude of wireless emergency alert apps for 

your phone, with most being free.  

You can learn more about emergency alerts by                          

downloading the City of Shawnee / Pottawatomie County                                  

Department of Emergency Management’s guide to                     

Understanding Emergency Alerts located under the                

hazards tab on the City of Shawnee - Emergency                        

Management website. 
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WATER - Ensure you have at least 1 gallon of water per person per day for at least 3 days. (Store a longer than 3

- day supply of water, if possible). An average person needs to drink about 3/4 of a gallon of fluid daily. Individual 

needs vary depending on age, gender, health, level of activity, food choices, and climate. You may also need 

stored water for food preparation. 

 

FOOD - Store at least a 3-day supply of non-perishable food for members of your household, including pets. 

Consider special dietary needs (e.g., infant formula). Include a non - electric can opener for canned food. 

 

FLASHLIGHT, RADIO, and CELL PHONE CHARGER - You will need to be able to charge these items                

without electricity. Your flashlight and radio should be either hand-cranked or battery-powered, and stored with 

extra batteries. Your cell phone charger should be hand-crank, solar, or able to be charged from a car outlet. 

 

MEDICAL - Include first aid kit, prescription and non-prescription/over-the-counter medications, and medical 

supplies. 

 

SANITATION - Pack supplies for sanitation, such as hand sanitizer, towelettes, paper products, diapers, and 

plastic bags, for use when water resources are limited. 

 

ASSISTIVE TECHNOLOGY - Include battery backup power for power - dependent mobility devices, oxygen, 

and other assistive technology needs. 

 

EXTRA CLOTHING, BLANKETS, and SLEEPING BAGS - Dress in layers to keep warm if you lose power. 

Ensure you have enough clothing, hats, mittens, and blankets or sleeping bags for everyone in the house. 

 

WOOD - Store a supply of dry, seasoned wood if you have a working fireplace or wood -burning stove with a 

safe flue or vent. 

ASSEMBLING AN EMERGENCY SUPPLIES KIT 

You may be without power and air conditioning / heat for several days. 

Have a family discussion; think through what three days without                  

power, water, or air conditioning would feel like. Gather the basic                 

supplies your family would need if grocery stores and other services are 

unavailable; if power, water, and gas is interrupted; or if you                   

cannot leave your home. Be sure to review your emergency supplies eve-

ry fall. Basic emergency supplies should include the following, most of 

which you probably already have in your home.  

NOTE* It is important to consider the unique needs of your family,     
including access and functional needs, and the needs of children and 
pets. You may need to include: extra water; special food, such as infant 
formula or pet food; and supplies or equipment, such as diapers, glasses, 
or  medical equipment. 

The following are items to store in your Emergency Supplies 
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DO A HAZARD HUNT FOR POTENTIAL HAZARDS AND THINGS THAT MIGHT FALL 

2. Objects such as framed photos, books, 

lamps, and other items that you keep on 

shelves and tables can become flying 

hazards. Secure them with hooks,               

adhesives, or earthquake putty to keep 

them in place. Move heavy or breakable 

items to lower  shelves.  

3. Mirrors, pictures frames, and other       

hanging items should be secured to the 

wall with closed hooks or earthquake 

putty. Do not hang heavy objects over 

beds, sofas, or any place you may be 

seated. 

1. Cabinet doors can fly open allowing  

contents to crash to the floor; secure 

them with latches.  

4. Electronics such as computers,                       

televisions, and microwave ovens are 

heavy and expensive to replace. Secure 

them with flexible nylon straps.  

5. Bookcases, filing cabinets, china cabinets, 

and other tall furniture should be                 

anchored to wall studs, (not drywall), or 

masonry. Use flexible straps that allow 

them to sway without falling to the  floor  

6. Secure your water heater, refrigerator, 

and other major appliances with the 

appropriate straps screwed into the wall 

studs or masonry to help keep them from 

falling over and rupturing gas or electric 

connections. Gas appliances should have 

flexible connectors to absorb the shaking 

while reducing the risk of fire . 

To prevent potential injuries, take the time to secure your space. Secure items that might fall, fly, or slide in an earthquake.             

Imagine if the room was picked up and shaken up and down and side to side and then determine what items would be thrown 

around. Periodically review the locations where you spend time - your home, workplace, or school - to look for potential hazards 

and secure them.  

NOTE: These adhesives, straps, hooks, latches, and other safety devices are available at most hardware and home                
improvement stores as well as online retailers. 
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STRENGTHEN YOUR BUILDING  

Make sure your home and other buildings you spend time in are 

safer during earthquakes and more resistant to earthquake                

damage. Get professional help to assess the building’s structure 

and then take steps to install nonstructural solutions, including 

foundation bolting, cripple wall bracing, and reinforced                      

chimneys. If you live in a mobile home, consider installing an 

earthquake-resistant bracing system. These measures can help 

reduce major damage to the building. If you are a renter, ask 

your landlord or property manager to make the necessary                 

improvements to make the building safer. Examples of structures 

that may be more vulnerable in an earthquake are those not  

anchored to their foundations or having weak crawl space walls, 

unbraced pier-and-post foundations, or unreinforced masonry 

walls or foundations. Check with your local office of emergency 

management to ask if there are volunteer teams in your                      

community to help with assessments.  

PRACTICE 

Everyone should know 
what to do in an earth-
quake and should               
practice how to Drop, 
Cover, and Hold On. 
Learn and practice first 
aid skills and emergency 
response skills through 
training such as the 
Community Emergency 
Response Team (CERT) 
Program. 

GATHER CRITICAL 

DOCUMENTS 

Once the immediate                 
danger passes, having your 
legal, financial, and medical 
documents will help you to 
receive assistance and 
work with your insurance 
company. Take time now 
to safeguard critical                 
documents and take                   
pictures or videos of your             
belongings.  

DISCUSS 

Talking about disasters and 
helping others prepare 
makes everyone safer.    
Discuss what you have 
done to prepare with your 
family, friends, neighbors, 
and colleagues. 

STORE 

Gather and store the basic 
supplies your family would 
need for at least three days 
if grocery stores and other 
services are unavailable, if 
power is out, or you are 
unable to stay in your 
home. A sustained power 
outage can have a                     
significant impact on people 
who require electricity to 
power medical equipment, 
so make sure that you have 
a plan to take care of               
yourself and your family 
during an outage.  
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UNDERSTANDING THE SCIENCE BEHIND EARTHQUAKES 

An earthquake is what happens when two blocks of the earth suddenly slip past one another. The surface where they slip is called 
the fault or fault plane. The location below the earth’s surface where the earthquake starts is called the hypocenter, and the                
location directly above it on the surface of the earth is called the epicenter. 

THEREE MAIN TYPES OF FAULTS 

REVERSE 

FAULTS  

Compare this image with the normal fault above. Along a reverse fault one rocky block is pushed up relative 

to rock on the other side. When movement along a fault is the reverse of what you would expect with nor-

mal gravity we call them reverse faults 

NORMAL 

FAULTS 

Faults are classified by how the two rocky blocks on either side of a fault move relative to each other. The 

one you see centered above is a normal fault. A normal fault drops rock on one side of the fault down                   

relative to the other side.  

STRIKE - 

SLIP 

FAULTS 

Strike-slip faults have a different type of movement than normal and reverse faults. You probably noticed 

that the blocks that move on either side of a reverse or normal fault slide up or down along a dipping fault 

surface. 

The rocky blocks on either side of strike-slip faults, on the other hand, scrape along side-by-side. You can see 

in the illustration that the movement is horizontal and the rock layers beneath the surface haven't been 

moved up or down on either side of the fault. 

Where the two massive blocks on either side of a strike-slip fault grind against each other, rock is weakened. 

Streams flowing across strike-slip faults are often diverted to flow along this weakened zone. 

REVERSE FAULT STRIKE - SLIP FAULT NORMAL FAULT 
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THE CAUSE OF EARTHQUAKES AND WHERE THEY HAPPEN 

The earth has four major layers:  

• Inner Core; 

• Outer Core; 

• Mantle; and  

• Crust.  

Sometimes an earthquake has foreshocks. These are smaller earthquakes that happen in the same place as the larger earthquake 
that follows. Scientists can’t tell that an earthquake is a foreshock until the larger earthquake happens. The largest, main                     
earthquake is called the mainshock. Mainshocks always have aftershocks that follow. These are smaller earthquakes that occur 
afterwards in the same place as the mainshock. Depending on the size of the mainshock, aftershocks can continue for weeks, 
months, and even years after the mainshock. 

The crust and the top of the mantle make up a thin skin on the surface of our planet. But this skin is not all in one piece – it is made 
up of many pieces like a puzzle covering the surface of the earth. Not only that, but these puzzle pieces keep slowly moving around, 
sliding past one another and bumping into each other. We call these puzzle pieces tectonic plates, and the edges of the plates are 
called the plate boundaries. The plate boundaries are made up of many faults, and most of the earthquakes around the world              
occur on these faults. Since the edges of the plates are rough, they get stuck while the rest of the plate keeps moving.                  
Finally, when the plate has moved far enough, the edges unstick on one of the faults and there is an earthquake. 

Lithosphere                                           
80 km 

Mantle                       
2,800 km 

Core                        
3,500 km 

Solid Inner Core 
1,200 km 

Metallic Liquid 
Outer Core                        
2,300 km 
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The earth has four major layers: the inner core, outer core, mantle and crust. (The crust and the top of the mantle make up a thin 
skin on the surface of our planet. But this skin is not all in one piece – it is made up of many pieces like a puzzle covering the sur-
face of the earth. Not only that, but these puzzle pieces keep slowly moving around, sliding past one another and bumping into 
each other. We call these puzzle pieces tectonic plates, and the edges of the plates are called the plate boundaries. The plate 
boundaries are made up of many faults, and most of the earthquakes around the world occur on these faults. Since the edges of  
the plates are rough, they get stuck while the rest of the plate keeps moving. Finally, when the plate has moved far enough, the 
edges unstick on one of the faults and there is an earthquake. 

WHY THE EARTH SHAKES DURING AN EARTHQUAKE 

While the edges of faults are stuck together, and the rest of the block is moving, the energy that would normally cause the blocks 
to slide past one another is being stored up. When the force of the moving blocks finally overcomes the friction of the jagged edg-
es of the fault and it unsticks, all that stored up energy is released. The energy radiates outward from the fault in all directions in 
the form of seismic waves like ripples on a pond. The seismic waves shake the earth as they move through it, and when the waves 
reach the earth’s surface, they shake the ground and anything on it, like our houses and us 

Hypocenter 

Fault Plane 

Epicenter 
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SEISMIC WAVES 

Seismograms come in handy for locating earthquakes too, and being able 
to see the P wave and the S wave is important. You learned how P & S 
waves each shake the ground in different ways as they travel through it. P 
waves are also faster than S waves, and this fact is what allows us to tell 
where an earthquake was. To understand how this works, let’s compare P 
and S waves to lightning and thunder. Light travels faster than sound, so 
during a thunderstorm you will first see the lightning and then you will 
hear the thunder. If you are close to the lightning, the thunder will boom 
right after the lightning, but if you are far away from the lightning, you can 
count several seconds before you hear the thunder. The further you are 
from the storm, the longer it will take between the lightning and the   
thunder. 

P waves are like the lightning, and S waves are like the thunder. The            
P waves travel faster and shake the ground where you are first. Then the  
S waves follow and shake the ground also. If you are close to the                     
earthquake, the P and S wave will come one right after the other, but if 
you are far away, there will be more time between the two. By looking at 
the amount of time between the P and S wave on a seismogram recorded 
on a seismograph, scientists can tell how far away the earthquake was 
from that location. However, they can’t tell in what direction from the 
seismograph the earthquake was, only how far away it was. If they draw a 
circle on a map around the station where the radius of the circle is the                          
determined distance to the earthquake, they know the earthquake lies 
somewhere on the circle. 

Scientists then use a method called triangulation to determine exactly 
where the earthquake was (figure 6). It is called triangulation because a 
triangle has three sides, and it takes three seismographs to locate an 
earthquake. If you draw a circle on a map around three different                        
seismographs where the radius of each is the distance from that station to 
the earthquake, the intersection of those three circles is the epicenter 

P Waves 

S Waves 

PREDICTING EARTHQUAKES 

It is unlikely they will ever be able to predict them. Scientists have tried many different ways of predicting earthquakes, but none have been 
successful. On any particular fault, scientists know there will be another earthquake sometime in the future, but they have no way of telling 
when it will happen. 
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SEISMIC MAGNITUDE SCALES 

The severity of an earthquake can be expressed in terms of both intensity and 
magnitude. However, the two terms are quite different, and they are often 
confused. 

Intensity is based on the observed effects of ground shaking on people,                
buildings, and natural features. It varies from place to place within the                     
disturbed region depending on the location of the observer with respect to the 
earthquake epicenter. 

Magnitude is related to the amount of seismic energy released at the                       
hypocenter of the earthquake. It is based on the amplitude of the earthquake 
waves recorded on instruments which have a common calibration. The                    
magnitude of an earthquake is thus represented by a single, instrumentally 
determined value. 

Earthquakes are the result of forces deep within the Earth's interior that            
continuously affect the surface of the Earth. The energy from these forces is 
stored in a variety of ways within the rocks. When this energy is released                  
suddenly, for example by shearing movements along faults in the crust of the 
Earth, an earthquake results. The area of the fault where the sudden rupture takes place is called the focus or hypocenter of the 
earthquake. The point on the Earth's surface directly above the focus is called the epicenter of the earthquake.  

MODIFIED MERCALLI SCALE 

The effect of an earthquake on the Earth's surface is called the intensity. The intensity scale consists of a series of certain key  
responses such as people awakening, movement of furniture, damage to chimneys, and finally - total destruction. Although              
numerous intensity scales have been developed over the last several hundred years to evaluate the effects of earthquakes, the 
one currently used in the United States is the Modified Mercalli (MM) Intensity Scale. It was developed in 1931 by the American 
seismologists Harry Wood and Frank Neumann. This scale, composed of increasing levels of intensity that range from                            
imperceptible shaking to catastrophic destruction, is designated by Roman numerals. It does not have a mathematical basis;             
instead it is an arbitrary ranking based on observed effects. 

The Modified Mercalli Intensity value assigned to a specific site after an earthquake has a more meaningful measure of severity 
to the nonscientist than the magnitude because intensity refers to the effects actually experienced at that place. 

The lower numbers of the intensity scale generally deal with the manner in which the earthquake is felt by people. The higher 
numbers of the scale are based on observed structural damage. Structural engineers usually contribute information for assigning 
intensity values of VIII or above. 
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RICHTER MAGNITUDE  SCALE 

Seismic waves are the vibrations from                 
earthquakes that travel through the Earth; they 
are recorded on instruments called                 
seismographs. Seismographs record a zig-zag 
trace that shows the varying amplitude of 
ground oscillations beneath the instrument. 
Sensitive seismographs, which greatly magnify 
these ground motions, can detect strong                  
earthquakes from sources anywhere in the 
world. The time, location, and magnitude of an 
earthquake can be determined from the data 
recorded by seismograph stations. 

The Richter magnitude scale was developed in 
1935 by Charles F. Richter of the California Insti-
tute of Technology as a mathematical  device to 
compare the size of earthquakes. The                              
magnitude of an earthquake is                              
determined from the logarithm of the                        
amplitude of waves recorded by seismographs. Adjustments are included in the magnitude formula to compensate for the                   
variation in the distance between the various seismographs and the epicenter of the earthquakes. On the Richter Scale,                        
magnitude is expressed in whole numbers and decimal fractions. For example, a magnitude of 5.3 might be computed for a                
moderate earthquake, and a strong earthquake might be rated as magnitude 6.3. Because of the logarithmic basis of the scale, 
each whole number increase in magnitude represents a tenfold increase in measured amplitude; as an estimate of energy, each 
whole number step in the magnitude scale corresponds to the release of about 31 times more energy than the amount                          
associated with the preceding whole number value. 

At first, the Richter Scale could be applied only to the records from instruments of identical manufacture. Now, instruments are 
carefully calibrated with respect to each other. Thus, magnitude can be computed from the record of any calibrated seismograph. 

Earthquakes with magnitude of about 2.0 or less are usually called microearthquakes; they are not commonly felt by people and 
are generally recorded only on local seismographs. Events with magnitudes of about 4.5 or greater--there are several thousand 
such shocks annually--are strong enough to be recorded by sensitive seismographs all over the world. Great earthquakes, such as 
the 1964 Good Friday earthquake in Alaska, have magnitudes of 8.0 or higher. On the average, one earthquake of such size                
occurs somewhere in the world each year. Although the Richter Scale has no upper limit, the largest known shocks have had            
magnitudes in the 8.8 to 8.9 range. Recently, another scale called the moment magnitude scale has been devised for more                   
precise study of great earthquakes. 

The Richter Scale is not used to express damage. An earthquake in a densely populated area which results in many deaths and      
considerable damage may have the same magnitude as a shock in a remote area that does nothing more than frighten the                  
wildlife. Large-magnitude earthquakes that occur beneath the oceans may not even be felt by humans. 

Both the Modified Mercalli Intensity Scale and the Richter Magnitude Scale can be found on the following pages.  
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MODIFIED MERCALLI SCALE 

SCALE SCALE INTENSITY / DAMAGE DESCRIPTION  

I. 
• Not felt. Marginal and long period effects of large 

earthquakes. 

• Difficult to stand; 

• Noticed by drivers of motor vehicles; 

• Hanging objects quiver; 

• Furniture broken; 

• Damage to Masonry D, including cracks; 

• Weak chimney broken at roof line; 

• Large bells ring; 

VII. 

 

 • Felt by persons at rest, on upper floors, or favorably 
placed. 

• Steering of motor vehicles affected; 

• Damage to Masonry C-partial collapse; 

• Some damage to Masonry B; 

• Twisting / falling of chimneys, factory stacks, monu-
ments, towers, elevated tanks, etc.; 

• Falling of stucco and some masonry walls; 

VIII. 

 

III. 
• Felt indoors; 

• Vibration like passing of light trucks; 

• General panic; 

• Masonry D destroyed; 

• Masonry C heavily damaged, sometimes with com-
plete collapse; 

• Masonry B seriously damaged (general damage to 
foundations); 

• Serious damage to reservoirs; 

IX. 

IV. 

• Hanging objects swing; 

• Vibration like passing of heavy trucks; 

• Windows, dishes, doors rattle; 

• Most masonry and frame structures destroyed with 
their foundations; 

• Some well-built wooden structures and bridges de-
stroyed; 

• Serious damage to dames, dikes, embankments; 

X. 

V 

• Felt outdoors; 

• Direction estimated; 

• Sleepers wakened; 

• Liquids disturbed / Some spilled; 

• Rails bent greatly; XI. 

VI. 

• Felt by all; 

• Many frightened and run outdoors; persons walk 
unsteadily; 

• Windows, dishes, glassware broken; 

• Small bells ring; 

• Damage nearly total; 

• Large rock masses displaced; 
XII. 
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RICHTER SCALE 

SCALE SCALE INTENSITY / DAMAGE DESCRIPTION  

0 - 1.9 
• Not felt. Marginal and long period effects of large 

earthquakes. 

• Fall of plaster, loose bricks, stones, tile, ceramics, 
etc.; 

• Some cracks in Masonry C; 

• Waves on ponds; 

• Small slides and caving in along sand and gravel 
banks; 

• Concrete irrigation ditches damaged 

5.5 – 6.1 

2.0 – 2.9 • Felt by persons at rest, on upper floors, or favorably 
placed. 

• Framed houses moved on foundations; 

• Decayed piling broken off; 

• Branches broken from trees; 

• Changes in flow or temperature of springs and wells; 

• Cracks in wet ground and on steep slopes 

6.2 – 6.5 

3.0 – 3.9 

• Hanging objects swing; 

• Duration estimated. May not be recognized as an 
earthquake. 

• Underground pipes broken; 

• Conspicuous cracks in ground; 

• In alluvial areas, sand and mud ejected; 

• Earthquake fountains / sand craters. 

6.6 – 6.9 

4.0 – 4.3 

• Standing motor cars rock; 

• Glasses clink the upper range of IV; 

• Wooden walls and frame creak. 

• Large landslides; 

• Water thrown on banks of canals, rivers, lakes, etc.; 

• Sand and mud shifted horizontally on beaches and 
flat land; 

• Rails bent slightly. 

7.0 – 7.3 

4.4 – 4.8 

• Small unstable objects displaced or upset; 

• Doors swing, close, open; 

• Pendulum clocks stop, start. 

• Underground pipelines completely out of service. 7.4 – 8.1 

4.9 – 5.4 

• Books, etc. fall off shelves; 

• Pictures fall off walls; 

• Furniture moved; 

• Weak plaster and masonry D cracked; 

• Trees, bushes, etc. shaken. 

• Lines of sight and level distorted; 

• Objects thrown into the air. 
> 8.1 
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AN INCREASE IN EARTHQUAKE ACTIVITY 

Rates of earthquakes across the U.S. M ≥ 3.0 grew rapidly between 2008 and 2015 but have steadily declined over the past three 
years, especially in areas of Oklahoma and southern Kansas where fluid injection has decreased. The seismicity pattern in 2017 
was complex with earthquakes more spatially dispersed than in previous years. Some areas of west-central Oklahoma                              
experienced increased activity rates where industrial activity increased. Earthquake rates in Oklahoma (429 earthquakes of M ≥ 3 
and 4 M ≥ 4), Raton Basin (Colorado/New Mexico border, 6 earthquakes M ≥ 3), and the New Madrid seismic zone (11 earth-
quakes M ≥ 3) continue to be higher than historical levels. Almost all of these earthquakes occurred within the highest hazard 
regions of the 2017 forecast. 

Rates of earthquakes across the U.S. M ≥ 3.0 grew rapidly between 2008 and 2015 but have steadily declined over the past three 
years, especially in areas of Oklahoma and southern Kansas where fluid injection has decreased. Even though rates declined over 
the past three years, the short-term hazard for damaging ground shaking across much of Oklahoma remains at high levels due to 
continuing high rates of smaller earthquakes that are still hundreds of times higher than at any time in the State’s history. These 
short-term hazard levels are similar to active regions in California. During 2017, M ≥ 3 earthquakes also occurred in or near Ohio, 
West Virginia, Missouri, Kentucky, Tennessee, Arkansas, Illinois, Oklahoma, Kansas, Colorado, New Mexico, Utah, and Wyoming. 
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PROTECTING YOURSELF DURING AN                  
EARTHQUAKE EVENT 
 

K nowing what to do during an earthquake can quite possibly save your life and the lives 
of your family members, should an event occur. Follow the tips in the following page of 
this guide to gain a better understanding of what you should do during an earthquake. 
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DURING AN EVENT: SURVIVE 

DROP, COVER, AND HOLD ON. During an earthquake, minimize 

your movements to a few steps to a nearby safe place. If you are in-

doors, stay there until the shaking has stopped and you are sure it is 

safe to exit.  

 
Follow these guidelines during a biological threat: 

 
IF YOU ARE: THEN: 

 

DROP to your hands and knees. 

COVER your head and neck with your arms. This position protects you from falling and provides some 

protection for vital organs. Because moving can put you in danger from the debris in your path, only 

move if you need to get away from the danger of falling objects. If you can move safely, crawl for addi-

tional cover under a sturdy desk or table. If there is low furniture, or an interior wall or corner nearby 

and the path is clear, these may also provide some additional cover. Stay away from glass, windows, 

outside doors and walls, and anything that could fall, such as lighting fixtures or furniture. 

HOLD ON to any sturdy shelter until the shaking stops.DO NOT run outside! STAY where you are until 

the shaking stops. DO NOT get in a doorway as this does not provide protection from falling or flying 

objects and you likely will not be able to remain standing. 

 

 

If you can, move away from buildings, streetlights, and utility wires. Once in the open, Drop, Cover, and 

Hold On. STAY THERE until the shaking stops. This might not be possible in a city, so you may need to 

duck inside a building to avoid falling debris. 

 

 

If you are in bed: STAY there and COVER your head and neck with a pillow. At night, hazards and debris 

are difficult to see and avoid; attempts to move in the dark result in more injuries than remaining in bed. 

 

 

It is difficult to control a vehicle during the shaking so stop as quickly and safely as possible, and stay in 

the vehicle.  

Avoid stopping near or under buildings, trees, overpasses, and utility wires. Proceed cautiously once the 

earthquake has stopped. Avoid roads, bridges, or ramps that the earthquake may have damaged. 

INDOORS 

OUTDOORS 

IN BED 

IN A MOVING            

VEHICLE 
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PROTECTING YOURSELF AFTER AN                        
EARTHQUAKE EVENT 
 

O nce the shaking has stopped, Use the tips on the following pages to he help prepare 
yourself and your family for the hazards that follow an earthquake, as well as recover 
from one. 
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AFTER AN EVENT: RECOVER 

Once the shaking has stopped, remember that there is still a multitude of hazards prior to the earthquake itself, such as                          
aftershocks, falling and scattered debris, damage to  infrastructure, and more. wait a minute before getting up and then look 
around for debris or other dangers. If you are able to safely move to exit the building and there is an open space to go to, exit the 
building and avoid damaged areas and downed power lines. For buildings in metropolitan areas that do not have nearby open 
space, it may be safer to remain in the building until you are certain you will avoid additional glass and debris that may fall from 
nearby buildings. Remember aftershocks may cause further damage to weakened structures and present hazards to those exiting 
buildings. Drop, Cover, and Hold On whenever you feel  shaking.  
 

Follow these guidelines after an earthquake event: 

 

 

 
 

Monitor local news reports (battery-operated radio, TV, and cell phone text alerts) for emergency                         

Information and instructions.  

 

If you are trapped, do not move about or kick up dust. Cover your mouth with a handkerchief or clothing. 

Shout only as a last resort. Shouting can cause you to inhale dangerous amounts of dust. Use your cell 

phone to call or text for help. Tap on a pipe or wall, or use a whistle, if available, so rescuers can locate you.  

 

If you are in a damaged building and there is a safe way out through the debris, leave and go to an open 

space outside. If you can do so safely, take a moment to take what you might need immediately and can 

carry easily, such as a purse or go bag. Once outside, do not re-enter until the building is certified to be safe.  

 Check for injuries and provide assistance if you have training. Assist with rescues if you can do this safely. 

 

If you are near the coast, learn the tsunami risk for your area. If you are in an area that may experience               

tsunamis, when the shaking stops, walk inland or to higher ground immediately. Monitor official reports for 

more information on the area’s tsunami evacuation plans. 

 
Stay away from damaged areas. Never use a lighter or matches near damaged areas. Check for and                       

extinguish small fires. 

 
Have your utilities inspected by qualified professionals for damage to electrical system, sewage, gas, and 

water lines. 

 

If your home has been damaged and is no longer safe, and you need a place to stay, text SHELTER + your zip 

code to 43362 (4FEMA) to find the nearest public shelter in your area. A sample text would be SHELTER 

12345. Follow local media for information on shelters. 
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• Earthquakes can destroy or make buildings and 
roads unsafe.  

• Use extreme caution around debris. Do not 
attempt to remove heavy debris by yourself 
and assist with rescues only if you can do so 
safely.  

• Wear protective clothing, including a long-
sleeved shirt, long pants, work gloves, and stur-
dy, thick-soled shoes during clean-up. These 
will protect you from further injury from bro-
ken glass, exposed nails, or other objects.  

• Do not touch electrical equipment if it is wet or 
you are standing in water.  

• If you smell gas, call 9-1-1. 

• Photograph or take a video of damage to your property to 
assist with filing an insurance claim.  

• Know that this will be an emotional time and it is normal to 
feel a little blue. Seek help for yourself or others if depres-
sion or anxiety persists or seems out of proportion for the 
circumstances. 

• Expect aftershocks. These additional earthquakes are usual-
ly less violent than the main quake but can be strong 
enough to further damage weakened structures. They can 
occur in the first hours, days, weeks, or even months after 
the quake. Be ready to protect yourself. 

THINGS TO REMEMBER 
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