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MAGNITUDE EXPLAINED 
Magnitude – What is it?   

Magnitude is the measure that is used to describe the size of 
an earthquake. The magnitude depends on the amplitude of the 
shaking waves recorded on a seismometer.  Because the 
amplitude scale is logarithmic, a magnitude 4 earthquake has 
10 times the amplitude of a magnitude 3 earthquake and a 
magnitude 5 earthquake has 100 times the amplitude of a 
magnitude 3.  The energy generated by a magnitude 4 
earthquake is 32 times more than a magnitude 3 earthquake.  
The same is true for every difference of one magnitude.  
Following is a chart showing the descriptions of earthquakes 
of varying magnitudes. 

Magnitude Earthquake Effects 

2.5 or less Usually not felt but can be recorded by seismograph. 

2.5 to 5.4  Often felt, but only causes minor damage. 

5.5 to 6.0  Slight damage to buildings and other structures. 

6.1 to 6.9  May cause a lot of damage in very populated areas. 

7.0 to 7.9  Major earthquake. Serious damage. 

8.0 or greater Great earthquake. Can destroy communities near the 
epicenter. 

 

The logarithmic factor used in describing the magnitude of 
earthquakes can cause a lot of confusion.   While the 
difference between a magnitude 6.0 and 7.0 does not seem like 
much – after all that is just a difference of 1 magnitude – the 
fact is that the difference is significant.   

How Precise is the Magnitude Estimate Provided by 
SHAKEALERT™? 

SHAKEALERT™ does a very good job of estimating 
magnitude and is usually within 2-tenths accuracy of the 
whole magnitude number. This is close enough to make early 
warning decisions about when to initiate automatic actions and 
is an accurate indicator of shaking intensity at your location. 

What Is Intensity and How Is It Measured? 

Intensity is different than magnitude and is used to describe 
how the earthquake will “feel” at your location. Shaking 
intensity is described by the Modified Mercalli Intensity 
(MMI) Scale, a description that is based on observations that 
have been made about many earthquakes of varying 
magnitude.  Assuming you are located a large distance from 
the epicenter, this estimated intensity level and the time of its 
arrival are probably the most helpful parts of the published 
SHAKEALERT™ alarm. 

The chart below is the essence of the Modified Mercalli 
Intensity Scale. The Mercalli indicator is a roman numeral and 
each numeral corresponds to what an observer at your site 
would be likely to report as the effect of the earthquake.  
Essentially, this chart is a description of what you could 
expect when ground shaking reaches you. 

 

 

Mercalli 
Intensity 

Witness Observations 

I Felt by few people, barely noticeable 

II Felt by a few people especially on upper floors 

III Noticeable indoors especially on upper floors, might not be 
perceived as an earthquake 

IV Felt by many indoors, few outdoors. May feel like a truck passing by 

V Felt by almost everyone, some awakened. Small objects moved, 
trees and pole shake. 

VI Felt by everyone, difficult to stand, some heavy furniture moved, 
some plaster falls, chimneys may be slightly damaged. 

VII Slight to moderate damage in well-built ordinary structures. 
Considerable damage to poorly built structures. Some walls may fall. 

VIII Little damage in specially built structures. Considerable damage to 
ordinary buildings, severe damage to poorly built buildings. Some 
walls collapse. 

IX Considerable damage to specially built structures, buildings shifted 
off foundations. Ground cracked noticeably. Wholesale destruction, 
landslides. 

X Most masonry and frame structures and their foundations 
destroyed. Ground badly cracked. Landslides. Wholesale 
destruction. 

XI Total damage, few if any structures standing.  Bridges destroyed, 
wide cracks in ground. Waves seen on ground. 

XII Total damage. Waves seen on ground. Object thrown into air. 

 

How Precise Is the Intensity Estimate Provided by 
SHAKEALERT™? 

Intensity estimates are less precise than magnitude estimates 
primarily because they are based on “observations” and 
“experiences” and not on math. In addition, different 
earthquakes can be felt (perceived) in different ways 
depending on the depth, the duration and the geology. All 
these factors contribute to difficulties in making accurate and 
repeatable predictions about intensity.  The predicted intensity 
can be off by as much as one and sometimes two full Roman 
numerals in either direction.  

If you plan to use SHAKEALERT™ to take automatic 
actions, you will have set those actions to be triggered by the 
estimated intensity of the shaking at your location.  If the 
shaking is less than your alarm setpoint, automatic actions 
might not have been essential to reducing damage to your 
facility.  If the shaking is larger than the setpoint, the 
automatic actions are certainly essential to reducing damage.    
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