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EARTHQUAKES 
Mercalli Scale vs. Richter Scale 

• While the Mercalli scale describes the intensity of an earthquake based on its 
observed effects, the Richter scale describes the earthquake's magnitude by 
measuring the seismic waves that cause the earthquake.  

• The two scales have different applications and measurement techniques. The 
Mercalli scale is linear and the Richter scale is logarithmic. i.e. a magnitude 5 
earthquake is ten times as intense as a magnitude 4 earthquake. 

Mercalli Scale                                              Richter 
Scale 

Measures The effects caused by an earthquake The energy released 
by an earthquake 

Measuring 
Tool 

Observation Seismograph 

Calculation Quantified from observation of the 
effects on earth’s surface, humans, 
objects and man-made structures 

Base-10 logarithmic 
scale obtained by 
calculating logarithm 
of the amplitude of 
waves. 

Scale I (not felt) to XII (total destruction) From 2.0 to 10.0+ 
(never recorded). A 
3.0 earthquake is 10 
times stronger than a 
2.0 earthquake. 
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Mercalli Scale                                              Richter 
Scale 

Consistency Varies depending on distance from 
epicenter 

Varies at different 
distances from the 
epicenter, but one 
value is given for the 
earthquake as a 
whole. 

 
Measurement 
The Mercalli Intensity Scale measures the intensity of an earthquake by observing its 
effect on people, the environment and the earth’s surface. 
The Richter Scale measures the energy released by an earthquake using a 
seismograph. A base-10 logarithmic scale is obtained by calculating the logarithm of 
the amplitude of waves recorded by the seismograph. 
Comparing the Scales 

Intensity 
(Mercalli) 

Observations (Mercalli) 

Richter 
Scale 
Magnitude 
(approx. 
comparison) 

I No effect 1 to 2 

II Noticed only by sensitive people 2 to 3 

III Resembles vibrations caused by heavy traffic 3 to 4 
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IV 
Felt by people walking; rocking of free 
standing objects 

4 

V Sleepers awakened; bells ring 4 to 5 

VI Trees sway, some damage from falling objects 5 to 6 

VII General alarm, cracking of walls 6 

VIII Chimneys fall and some damage to building 6 to 7 

IX 
Ground crack, houses begin to collapse, pipes 
break 

7 

X 
Ground badly cracked, many buildings 
destroyed. Some landslides 

7 to 8 

XI 
Few buildings remain standing, bridges 
destroyed. 

8 

XII 
Total destruction; objects thrown in air, 
shaking and distortion of ground 

8 or greater 

 
 
TH- Measuring quakes 
What is at the heart of earthquakes?  
Can they be predicted? Is it possible to set up early warning systems?  
The story so far: Recently a powerful earthquake of magnitude 5.9 on the Richter 
scale struck a remote town in Afghanistan, killing over a thousand and injuring 
many more. According to the U.S. Federal Emergency Management Agency, a 5.9 on 
the Richter scale is roughly equivalent to 37 times the energy released by the atomic 
bomb dropped on Hiroshima. Experts are still trying to figure out the best early 
warning system to mitigate the damage caused by earthquakes. 
 
How do earthquakes happen? 
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• According to the theory of plate tectonics, the Earth’s crust and upper mantle 
are made of large rigid plates that can move relative to one another. Slip on 
faults near the plate boundaries can result in earthquakes.  

• The point inside the Earth where the earthquake rupture starts is called the 
focus or hypocentre. The point directly above it on the surface of the Earth is 
the epicentre. 

 
What are seismic waves? 

• Any elastic material when subjected to stress, stretches in a proportional way, 
until the elastic limit is reached. When the elastic limit is crossed, it breaks. 
Similarly, the Earth also has an elastic limit and when the stress is higher than 
this limit, it breaks.  

• Then there is a generation of heat, and energy is released. Since the material is 
elastic, the energy is released in the form of elastic waves. These propagate to a 
distance determined by the extent of the impact. These are known as seismic 
waves. 

 
How are earthquakes measured? 

• Earthquakes are measured by seismographic networks, which are made of 
seismic stations, each of which measures the shaking of the ground beneath it. 
In India, the National Seismological Network does this work. It has a history of 
about 120 years and its sensors can now detect an earthquake within five to ten 
minutes. 

• According to Shyam S. Rai who is a Raja Ramanna Fellow and 
Professor Emeritus at the Indian Institute of Science Education and 
Research, Pune, the wave parameters are measured, not the total energy 
released. He explains that there is a relationship between the quantum of 
energy released and the wave amplitude. The amplitude of the wave is a 
function of the time period of the wave. It is possible to convert the measured 
wave amplitude into the energy released for that earthquake. This is what 
seismologists call the magnitude of the earthquake. 

 
What is the Richter magnitude scale? 
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• This is a measure of the magnitude of an earthquake and was first defined by 

Charles F. Richter of the California Institute of Technology, U.S., in 
1935. The magnitude of an earthquake is the logarithm of the amplitude of the 
waves measured by the seismographs.  

• Richter scale magnitudes are expressed as a whole number and a decimal part, 
for example 6.3 or 5.2. Since it is a logarithmic scale, an increase of the whole 
number by one unit signifies a tenfold increase in the amplitude of the wave 
and a 31-times increase of the energy released. 

 
How are zones designated? 
 

• Based on seismicity, intensity of earthquakes experienced, and geological and 
tectonic qualities of a region, countries are divided into several zones. In 
India, for example, there are four zones, designated Zone II-Zone 
V. Among these, Zone V is the most hazardous and Zone II the least 
hazardous. 

 
Can you build early warning systems for earthquakes? 
 

• Since parameters of the earthquake are unknown, it is near impossible to 
predict an earthquake. The problem with earthquakes is that they are heavily 
dependent on the material property, which varies from place to place, says 
Professor Rai.  

• If there are elastic waves propagating through a material, there are two kinds 
of waves — the primary wave which reaches first, and the second one called the 
secondary wave, which is more destructive. Suppose the primary wave is 
measured, and we have efficient computer systems, all the inputs and excellent 
data collection, then it can be said that a possible earthquake of this much 
magnitude and energy has occurred and this could lead to a ground amplitude 
which could be destructive.  

• If it is known that the amount of energy released is extremely high, trains and 
power grids can be shut down and the damage minimised. “This has worked in 
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some locations, but not on a large commercial basis,” says Prof. Rai. “The most 
successful early warning systems are in Japan. They have several hundreds of 
thousands recording devices. Responses are sent to a central point where they 
estimate whether it is large enough to form a tsunami or some other hazard, 
and precautionary steps are taken,” he points out. 

 
. 
 
. 
 
. 
 

All the best 
JAI HIND 
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ASPIRE IAS UPCOMING EXCLUSIVE sessions FOR MAINS-2023 

 

1. Geography OPTIONAL 
RRVAP (Rapid round value 
addition programme with TEST 
SERIES) 

• For the last 9 years favourite programme 
among students. 

• Where you are lacking we are working upon 
like, Paper-2 in contemporary and 
geographical manner, Mapping and its 
application, special emphasis on Thoughts-
Regional planning and biogeography. 

• Full coverage of geography with writing 
skill development 

• 2013 when the average score was 140 in 
Geo our students scored 200+ (Isha Dhuna, 
Nitin Agarwal and Aditya uppal) 

• 2014 when average score is 230 our 
students scored 280-300 (Aditya uppal 
RANK-19 309 marks) 

• Same trend in 2015-21 
• Available online and offline 2023 

 
2. Our best and SUCCESS GRADE 

course Newspaper analysis and 
writing skill programme. 
** Our TM and most successful programme 
start from 15th Sep  2022 with the 
coverage of last 3 years issues highly 
helpful in P-2&3  
(Seats are limited). FOR FRESHERS AS 
WELL AS THOSE WHO WANT TO 
SCORE 450+  IN MAINS 2021  
 

3. Writing skill development, 
enhancement and 
management programme. 

• Best developed programme to enhance the 
writing skills at individual level 

• Yield a fantastic result: RANK-22 (Saloni 
Rai) and Rank 1 Nandani others…. 

22 sessions till oct 2022 (online and offline) 
with same day discussion, feedback and 
evaluation of the copies. 
 
4. Special batch for ETHICS and 
150 CASE STUDIES. (15 days 
with the guidance to score 110+ 
by DIRECTOR sir)-Online 
available 
 
5. RAW  GS MAINS crash 
course-online 
6. Sanjeeveni Prelims GS crash 
course – Online  
7. Ncert Foundation btachC2U 
Sep 2023 
8. Target 50 GS-FOUNDATION 
batch for 2023… from 22nd August 
2023. 
9. SAARTHI mentorship 
Programme 
 
All the Best – JAI HIND 
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