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Rajesh: Father of Sonal and Mohit. Age 50 yrs. 

Sunita: Mother of Sonal and Mohit. Age 50 yrs. 

Sonal: Girl. 16 yrs of age 

Mohit. Sonal’s brother. Age 12 yrs. 

Minakshi: Rajesh’s sister. Professor at IIT, Guwahati. 

Satish: Minakshi’s husband. Officer at National Disaster Response Force. Delhi. 

 

Rajesh and his family have just returned from Sikkim a day earlier. Now they are all in 

Minakshi’s house; chatting. 

Rajesh:  Well kids we visited a lovely place, didn’t we? 

Sonal:  Yes Papa, it was really nice to have visited the Northeast. 

Sunita:  And coming here has been great as well...we got to meet your aunt Minakshi. 
 Now that she is a Professor here at IIT Guwahati she gets to visit Delhi just 
 about once a year. 

Minakshi:  At least this is why all of you decided to visit the Northeast afterall...otherwise 
 come the holidays and you are off to either Simla or Kerala! 

Mohit:  How does it matter where one goes on holiday? It is just an excuse not to have 
 any homework. 

All laugh 

Sunita:  Yes but do not forget Mohit that back home in Delhi you will have to write an 
 essay about the northeast; all about its natural beauty, its natural resources, and 
 everything. Only then will your Papa take you along on our next trip. 

Mohit:  As long as I have Didi with me no task is too difficult. 

Minakshi:  That’s just too smart Mohit, getting Sonal to do your work for you. 

Rajesh:  So we are setting out for Sikkim tomorrow...is everything in order? 

Sunita:  Yes, everything is under control. 



Mobile rings. 

Satish:  Hello Minakshi. How are you? How is Bhaiya and how are the kids? 

Minakshi:  We are fine. Just making plans to visit Sikkim tomorrow. 

Satish:  Oho! That means I have called just in time. 

Minakshi:  What do you mean? 

Satish:  Sikkim was rocked by an earthquake just moments earlier. 

Minakshi:  Earthquake...but we did not feel anything. 

Sunita ...softly...as an aside: Earthquake...another one...we have had 4-5 earthquakes already. 

Mohit:  softly; The earthquakes have followed us here from Delhi. 

Satish:  Don’t worry. It wasn’t very severe...maybe you all were so busy chatting that 
 you did not feel it. Still it is better to be cautious, tell Bhaiya not proceed to 
 Sikkim tomorrow but t wait 2-3 days before setting out. 

Minakshi;  I will tell him. Bye now. 

Rajesh:  What was Satishji saying? Where has the earthquake struck? 

Minakshi:  He said it was in Sikkim...magnitude was 6.7 or thereabouts. 

Mohit:  Earthquakes seem to be dogging our footsteps. The ones that shook Nepal 
 were felt in Delhi too. 
 
Rajesh:  The earthquake that struck on 25 April 2015 had its epicentre at Lamjung 
 which is about 70 km from Kathmandu...Nepal’s capital. 

Minakshi:  It caused enormous devastation in Nepal, and was felt in the adjoining Indian 
 regions of Bihar and Sikkim too. 

Sunita:  This has ruined all the fun of the holidays. 

Rajesh:  Spare a thought for those who have lost everything because of the 
 earthquakes. 

Mohit:  You say science has progressed a lot. Why can’t scientists stop earthquakes 
 from happening? 

Sonal:  Mohit! No one can stop a earthquake. It isn’t like applying the brakes to stop a 
 moving cycle, you know. 

Moht:  So Ok...what is it then? What is an earthquake? 



Rajesh:  Son, nature has two faces...the beautiful one which we admire and the more 
 dangerous one which we call natural disasters. Earthquakes, tsunamis, 
 cyclones, volcanic eruptions, landslides, floods, avalanches, forest fires, 
 droughts and typhoons are all examples of natural disasters that have the 
 potential to cause widespread destruction. 

Minakshi:  Natural disasters not only lead to massive loss of life but also carry the threat 
 of enormous economic loss and hit social development hard. These are not 
 only tremendously forceful but also rapid in onset and usually un-anticipated 
 and so, it is not easy to prepare beforehand on a large scale. 

Rajesh:  Earthquakes are among the more destructive of natural disasters; and leads to 
 large-scale loss. Every year, worldwide thousands die because of earthquakes 
 not to mention the billions of rupees worth of property that is destroyed. 

Sunita:  Why can’t this be predicted beforehand...that way some loss may be mitigated. 

Minakshi:  Earthquakes are so sudden and often so severe that it does not give us any time 
 to counteract it. In the last two decades of the twentieth century, there have 
 been 26 massive earthquakes. These have killed about One and a half lakh 
 people, globally. It is indeed unfortunate that despite such widespread and 
 large-scale destruction and deaths, we have been unable to accurately forecast 
 earthquakes. 

Sunita:  Yeah...but why do earthquakes occur? 

Minakshi:  Earthquakes are a result of the activities taking place inside the Earth. There is 
 shaking of the ground as a result of earthquakes. I may lead to massive 
 upheavals. Volcanic explosions, rupture of geological faults and plate 
 tectonics are some reasons why earthquakes occur. Oh and ... 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. 

Rajesh:  The 6.9 magnitude  earthquake that struck Bhuj in  Gujarat on 26 January 
 2001 was caused by plate tectonics. Most earthquakes across the world have 
 been triggered by shifting of the tectonic plates. When tectonic plates collide, 
 one rides over the other, leading to earthquakes. 

Minakshi:  Of course, deformation of the Earth’s crust is a cause too. If due to some 
 reason the balance between the surface crust and the underlying substratum is 
 disturbed, then certain forces or stresses are developed beneath the surface. 
 This causes violent earthquakes. The earthquake on the 4th March, 1949 in the 
 Hindukush region is an example of this type of earthquake. Faults are fractures 
 in the Earth’s crust. Slippage or displacement along the plane of breakage is 
 common at these faults leading to earthquakes. 

Sonaal:  Aunty, I have read that volcanic eruptions can trigger earthquakes. 

Minakshi:  Yes indeed it can, Sonal. During the volcanic explosion, the rapid expulsion of 
 huge amounts of gases and steam can cause the Earth’s surface to shake and 



 shudder. The earthquake that hit Sicily in 1968 was a result of the eruption of 
 Mount Etna. 

Sonal:  Well this is an example of forces deep within the bowels of the Earth leading 
 to earthquakes. Can forces on the Earth’s surface lead to earthquakes? 

Minakshi:  We still do not have irrefutable proof as yet but it is believed that the 
 accumulation of an enormous volume of water...as in dams and all may exert 
 too much force on the Earth’s surface leading to slippage of the rocks. This 
 may trigger earthquakes. It is believed that this was the reason behind the 
 earthquake that rocked the Koyna region of Maharashtra in 1967. 

Mohit:  Wouldn’t it be nice if we knew when and where an earthquake would strike? 

Minakshi:  Mohit, an earthquake can happen just about anywhere in the world ad at any 
 time. We cannot accurately predict it. No one knows when the next earthquake 
 will occur or where.  Anyway every 87 seconds or so there is an earthquake 
 somewhere or the other. Thankfully most of  these are minor ones. 

Sonal:  What do you mean by minor? How do you quantify how severe an earthquake 
 is? Is there an unit or  a scale to measure the magnitude of an earthquake, like 
 we measure milk in litres and sugar in kilos. How do we measure earthquakes? 

Minakshi:  The magnitude of an earthquake is expressed using the Richter Scale. The 
 Richter scale is used to rate the amount of energy released by the quake. 
 Charles Francis Richter, an American physicist working at the California 
 Institute of Technology introduced this scale to the world. The scale was 
 named in his honour. Richter designed the scale after studying the parameters 
 of thousands of earthquakes. The Richter magnitude scale is a scale of 
 numbers used to tell the size of earthquakes; the scale begins at 1. 

Mohit:  And I bet it ends at a 100! 

Minakshi:  No Mohit...the Richter scale does not have a final top reading. The Richter 
 scale is a base-10 logarithmic scale. So, each order of magnitude is 10 times 
 more intensive than the last one. An earthquake that rates two on the scale is 
 10 times more intense than one that is rated just one and an earthquake that is 
 rated three is 100 times greater. Of course till now, the severest earthquakes 
 have been rated between 8.8 to 8.9. 

Sonal:  I think the scale can also indicate the nature of the earthquake . 

Minakshi:  To certain extent, yes. Quakes that are rated  2.0 or less are hardly felt by the 
 people. Those rated between 2.0-2.9 stand a chance of being felt. Some people 
 feel earthquakes rated between 3.0-3.9. Most people feel earthquakes that 
 measure 4.0-4.9 on this scale. 

Sunita:  So the amount of damage caused by earthquakes rated less than 5 on this scale 
 must not be causing much damage. 

Minakshi:  Yes, quite right. Earthquakes that register 5 on the Richter scale do not 
 generally cause widespread destruction.. However, those that register between 



 5 and 5.9 are capable of causing a fair bit of damage. Those that register 
 between 6 and 6.9 can devastate residential or built-up areas. 

Sonal:  Earthquakes that register over 6.9 must be the cause of tremendous 
 destruction. 

Minakshi:  Yes dear. Those rated between 7 and 7.9 are really large ones and are 
 responsible for widespread destruction. And those that register as 8 or more on 
 the Richter scale are mammoth earthquakes that bring tremendous destruction, 
 particularly in the areas adjoining the epicentre. 

Rajesh:  What was the largest magnitude earthquake that ever hit India? 

Minakshi:  That would be the 8.7 magnitude earthquake in 1897 which occurred on the 
 Shillong plateau. 

Rajesh:  I remember my grandfather telling me that when he was a boy there was such 
 a strong earthquake in Guwahati that it made headlines across the world. 

Mohit:  Papa…your grandfather told you…that means earthquakes are not a new 
 phenomenon but have been happening since ages. 

Rajesh:  My boy, these are natural phenomenon and have been happening since the 
 Earth was born. 

Mohit:  But who keeps tabs on earthquakes? 

Rajesh:  That branch of science that studies earthquakes is called Seismology. 
 Scientists who specialize in this branch are called seismologists. 

Sunita:  Thanks to the efforts of these scientists, we are able to better understand 
 natural disasters such as earthquakes. Thus we can often take pro-active steps 
 and lessen the loss of lives and property. 

Minakshi:  In India, the Geological Survey Department and the India Meteorological 
 Department work together to keep tabs on earthquakes in India. The first 
 seismological observatory was set up in 1898 at Alipore, Calcutta.  By 1899, 
 two more observatories were set up at Bombay now, Mumbai and Madras or 
 Chennai. The one at Chennai was later transferred to Kodaikanal. Later, these 
 observatories were modernized and the sphere of their activities expanded by 
 the India Meteorological Department. Today there are many such seismic 
 observatories across India.   

Mohit:  Aunty is there any such place that tops in the number of earthquakes 
 happening globally? 

Minakshi: As you know earthquakes can happen anywhere on Earth and at anytime. The 
 world's greatest earthquake-prone zone is the circum-Pacific seismic belt. It 
 lies along the rim of the Pacific Ocean, and is called the Ring of Fire. The 
 Ring of Fire extends about 40,000 kms.  A large number of earthquakes 
 happen here. Scientists have identified three other such seismically active 
 areas. 



Sonal:  Which are these areas, Auntie? 

Minakshi:  Well the first is, as I have just told you, the circum-Pacific seismic belt, where 
 about 81 percent of the world's largest earthquakes occurs.   It extends from 
 Chile, northward along the South American coast through Central  America, 
 Mexico, the West Coast of the United States, the southern part of  Alaska, 
 through the Aleutian Islands to Japan, the Philippine Islands, New  Guinea, 
 the island groups of the Southwest Pacific, and to New Zealand. 

Mohit:  And what about the second one? 

Minakshi:  The second important belt, the Alpide, accounts for about 17 percent of the 
 world's most massive earthquakes. It extends from Java to Sumatra through 
 the Himalayas, the Mediterranean, and out into the Atlantic. This belt 
 encompasses the worlds’ second most seismically active area. 

Sonal:  I am sure our country’s name will figure in the third list…we had 3 or 4 
 earthquakes in Delhi last year. 

Minakshi:   No, not at all. The third prominent belt follows the submerged mid-Atlantic 
 ridge. In 1954, B. Gutenberg and Charles Francis Richter’s book 
 entitled`Seismicity of the Earth was published. It was the first catalogue of the 
 larger earthquakes across the globe. From India, the authors included the 
 earthquake at Kangra in 1908. 

Sonal: Auntie what are Seismicity maps? I have heard about these. What information 
 can I get from these maps? 

Minakshi:  Seismic hazard is the danger associated with potential earthquakes in a 
 particular area, and a seismic hazard map shows the relative hazards in 
 different areas. Seismologists prepare these maps for particular areas to show 
 the effect of earthquakes in different zones by studying the severity of the 
 shaking and other parameters. 

Rajesh:  So these will reveal a lot of information, I think. 

Minakshi:  Yes it does, Seismic Zonation gives the geographic delineation of areas having 
  different potentials  for  hazardous  effects  from earthquakes.  
 
Sunita:  So has our country also been differentiated into different zones depending on 
 the probability of seismic hazards? 

Minakshi:  Yes. India has been divided into five seismic zones with respect to the severity 
 of the earthquakes that may occur there. It covers a wide range, decreasing in 
 intensity from the very severe.  

Rajesh:  Which are the areas that fall into Zone 1? 

Minakshi:  Zone 1 includes those areas where there is no danger of any damage. Zone 2 
 also includes areas where hardly any damage is anticipated. 

Mohit:  Aha…these are the zones where I want to live. 



All laugh. 

Minakshi:  There is medium risk of danger in Zone 3. This zone covers about 25 percent 
 of India’s landmass. The Indo-Gangetic basin and the capital of the country 
 (Delhi), Jammu and Kashmir fall in Zone 4. Roughly 18 per cent of India falls 
 in this zone. 

Sonal:  Oh…so our Delhi also falls under the seismic hazard zone. 

Minakshi:  Yes Sonal. But the highest risk zone is Zone 5. The central Himalayas, Rann 
 of Kutch and the North-East Indian region all fall in this zone. This zone 
 covers about 12 per cent of India. About 11 per cent of the Indian population 
 lives in this zone. In the last 100 years this area has witnesses 18 earthquakes 
 of magnitude 7 or more on the Richter scale. 

Rajesh:  Oh! The associated damage to property and the loss of lives must have been 
 huge. 

Minakshi:  Well of course the damage to property has been extensive and there was a 
 huge loss of life as well but really severe earthquakes cause natural upheavals 
 too. The earthquake that struck in 1950 caused the mighty Brahmaputra River 
 and many other rivers to change course. 

Sunita:  Oh my….and if dams are breached due to earthquakes the resultant floods can 
 be catastrophic too. 

Minakshi:  Yes but such a scenario is possible only when there is an extremely strong 
 quake; not otherwise. Thankfully about 58.7 per cent of India comes under the 
 low to moderately high risk zone. The Indian Meteorological Department has 
 compiled a catalogue of 1200 earthquakes that have struck the country. 

Mohit:  Earthquakes that have struck India! Aunty can you tell us a bit more about a f
 ew of these? 

Minakshi:  India has had a long history of earthquakes. Yet there are some that are 
 entrenched in collective memory; these are impossible to forget. At that point 
 in time these quakes had plunged the nation in grief. Like the one that 
 occurred on 26 January 2001 when the President of India was participating in 
 the Republic Day celebrations. An earthquake suddenly struck at 8:46:41 lST 
 at latitude of 23.40, longitude. 70.32. This is in western Gujarat. The epicentre 
 was at a depth of 23. 6 km. 

Rajesh:  Yes and after the main earthquake there were at least 83 other aftershocks that 
 happened in the next 10 hours. A few of these were severe enough to rate 5 or 
 6 on the Richter scale. So powerful was the earthquake that the tremors shook 
 buildings in faraway Delhi as well. The tremors were felt in Nepal and 
 Bangladesh too. Some have compared the impact of the earthquake to the 
 explosion of a 60 megaton hydrogen bomb. Bhuj in Gujarat was extremely 
 close to the epicentre. 

Sonal:  Can earthquakes really be this destructive? 



Minakshi:  Yes Sonal, the earthquake that struck north Assam on 15 August 1950 and 
 which registered 8.5 on the Richter scale took the lives of 1,15 38 people. It 
 remains the most powerful earthquake to have struck India; ever. 

Mohit:  Tell us about a few other such powerful earthquakes, aunty. 

Minakshi:  The earthquake that struck Latur in Killari district on 30 September 1993 was 
 one of the deadliest earthquakes to strike  a stable continental area. Latur, the 
 epicentre is situated in a non- seismic zone. This earthquake taught us to 
 respond swiftly and manage the disaster effectively. 

Mohit:  But why do so many earthquakes happen in our country? 

Rajesh:  Unfortunately a large part of India is included in the zone that comes under the 
 risk of severe earthquakes and extensive damage. Earthquakes in India are 
 usually caused by the collision between the Indian Plate and the Eurasian 
 Plate. The northern, eastern and western boundaries of the Indian Plate are 
 vulnerable to severe earthquakes. About 4 crore years ago the collision 
 between the Indian Plate and the Eurasian Plate resulted in the formation f the 
 Himalayan mountains. 

Minakshi: That is why the Himalayas are called young mountains. It has been calculated 
 that the Indian plate is drifting at a velocity of about 5 cm per year. The entire 
 Himalayan belt is seismically very active. During a short span of 53 years it 
 has suffered four major earthquakes. This includes the one in (Shillong 
 in1897, then at Kangra in 1905, followed by the one at the Bihar-Nepal area in 
 1934 and then in Assam in1950. The possibility of more devastating 
 earthquakes in this region cannot be ruled out. 

Mohit:  On what factors does the actual destruction caused by earthquakes depend? 

Minakshi:  The destruction caused by an earthquake depends on the magnitude and 
 intensity of the seismic waves. The type of soil also matters because Soft 
 sediments and sand tends to amplify seismic waves and create more shaking 
 leading to more damage. Much of the damage cause by earthquake comes 
 from collapsing structures and the showering of broken glass and other debris. 
 Rigid structures built of loosely compacted materials suffer more in contrast to 
 flexible structures constructed on a solid base. Earthquakes can trigger mud 
 flows down the slopes and these flows can literally bury everything in its path; 
 even people. Large earthquakes trigger enormous upheavals on the Earth’s 
 surface. 

Rajesh:  Are you referring to tsunamis, didi? 

Minakshi:  Yes I am. Sometimes earthquakes trigger huge waves that wash away 
 everything in their paths. These waves add to the damage and destruction 
 caused by earthquakes. Such devastating waves are common in the Pacific 
 Ocean and are called tsunamis. 

Mohit:  How can we minimize the damage caused by earthquakes? 



Minakshi:  We can lessen the destructive impact of earthquakes by embracing some e
 arthquake mitigation methods. However, these measures are forgotten after 
 every earthquake only to be recalled and reiterated when another earthquake 
 happens. It is important that buildings are constructed in accordance with the 
 directions that make these safe during most earthquakes. 

Rajesh:  Yes, this is important. Bureau of Indian standards, the National Standard Body 
 of India first brought out Recommendations for Earthquake Resistant Design 
 of Structures in 1962. The Code was published again in 1967. Subsequently it 
 was revised, enlarged in scope and republished. 

Sunita:  So what must we do if an earthquake happens? 

Minakshi:  First of all we must head for open space. Since most large earthquakes are 
 followed by smaller aftershocks we must wait in the open for some time. It is 
 not a good idea to stand under a tree or a flyover during an earthquake.We 
 must not use lifts during an earthquake. If we cannot leave the building it is 
 better to find shelter under a solid table. 

Sunita:  I see...but supposing we did not have time to prepare for an emergency such as 
 an earthquake...then what can we do to minimise loss to property, life and 
 limb? 

Minakshi:  Rapid and efficient response to disaster can minimize loss to a large extent. I
 ndia has a National Disaster Response Force...kids, your Uncle works for this 
 force, you know. 

Mohit: It must be an immensely satisfying task to save lives. 

Minakshi:  Extending a helping hand to those in need has always been a tradition in our 
 country. Your Uncle has shared many such stories with me. I have heard from 
 him that earthquake relief operations depend on many things. For example 
 cranes and torches. Trained dogs that can sniff out people trapped under 
 debris, doctors, especially surgeons and life-saving medical equipment plus 
 blood for transfusion are all needed. 

Rajesh:  Then, the people who have been rescued need to be rehabilitated...so 
 temporary shelters have to be provided. Plus food, clothing and blankets etc. 
 Those in charge of relief operations take care of all these.  

Mohit:  Papa...I think that once we return to Delhi we must check that our building 
 conforms to the requirements that make buildings safe during earthquakes. 

Rajesh and Sunita:  Yes we must! 

Sonal:  And I will tell my friends all about earthquakes so that they can share this 
 information with their friends and relatives. 

Minakshi:  That is a great idea. We need to disseminate information about earthquakes so 
 that people are better prepared to face them and also ensure safety. 

Rajesh :  Yes didi. Preparedness is the only way to face natural disasters. 


