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Abstract  The whole world from time to time is exposed to the unpredictable disaster called Earthquake which 
causes immense damage to the infrastructure, life and injury to the people. The present manuscript tries to discuss 
different aspects of the Earthquake in the present scenario in India and the role of government and its policies, 
society, schools and technology for the prevention and mitigation measures and impact on biogeochemistry of the 
earth crust. Due to location of India in tropics and happening of plate tectonic activities under and around the Indian 
plates has made India prone to the different types of disaster of which one of them is the Earthquake. The prediction 
of Earthquake is still not possible accurately. In India, during the 10th Five year plan, there has been paradigm shift 
in the laws and policies related to the disaster management. A separate act called Disaster Management Act-2005, 
has been passed by the Parliament of India. This act provides institutional, legal, financial and coordination 
mechanisms at the national, state, district and local levels for management of all types of disaster happening in India. 
This law made the role of government from relief oriented measures to the prevention and preparedness. During the 
Earthquake, there occurs a different type of impacts on the Biogeochemistry of the earth crust. Among them, there 
are the impacts on biodiversity of living organisms, variation in the water levels, folding and faulting in the crust of 
the Earth and generation of sea waves called Tsunami etc. Technology in the form of remote sensing and GIS can 
play important role and can be used before and after the occurrence of Earthquake for proper management. The 
Earthquake is a disaster which is unpredictable, untimely and we lack of mechanism and technology to predict its 
time of happening precisely. With regard to Earthquake disaster, we can only prepare our self, take preventive and 
preparedness measures, so that there is less damage to infrastructure and loss of life. This can be achieved by 
investing more in research and development of tools for prediction, proper understanding of Earthquake 
phenomenon, along with it there is need to concentrate more on prevention, preparedness and mitigation before and 
quick relief to the people after the occurrence of Earthquake. 
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1. Introduction 

From the time of origin, the earth was exposed to 
different types of hazards and disaster from time to time. 
The earth, due to its internal structure, is prone to different 
types of natural disasters. They come in different frequency 
every year in most part of the world. Natural hazard is 
threat while disaster is an event. The disaster can be natural 
or artificially created by the different types of activities of 
human beings [1,2,3]. Since the origin of the earth, due to 
different types of plate tectonic movement, the earth is 

exposed to different types of hazards. When the human 
civilisation came into existence, these events started affecting 
and became disaster for the human beings. Earth has very 
diverse type of climate, meteorological conditions existing 
above the surface of the earth along with it earth has very 
peculiar internal structure [4,5,6,7]. Different types of 
condition above the surface and below the types of natural 
hazards. When these hazards cause loss of human beings 
and cause economic damage, it becomes disaster. 

There are different types of hazards which can be 
divided into two types: 

Natural hazards:- These are those hazards which  
occurs due to the natural forces like climatic forces, 
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meteorological forces and earth forces. In these hazards 
the human being does not have any role to play. Some of 
the frequently occurring examples are:- Earthquakes, 
Volcanic eruptions, Cyclonic storms, Tsunami, Floods, 
Droughts, Landslides. Of these hazards, due climatic 
conditions and meteorological conditions are Cyclones, 
Floods and Droughts. While hazards due to internal Earth 
forces are Volcanic eruptions, Earthquakes, Landslides 
and avalanches, Tsunami [3,8,9].  

Manmade hazards:- These hazards are caused due to 
the involvement of human beings beyond certain limits 
and are following:- (1) Air pollution (2) Water pollution 
(3) Soil pollution (4) Solid waste pollution (5) Industrial 
and nuclear accidents. 

The present article discusses about basic concepts, role 
of technology in prediction and mitigation, role of remote 
sensing and GIS and role of public awareness. [6,9,10,11]. 

In simple terms, Earthquake is sudden generation of 
vibrations in the crust and surface of the Earth which 
moves in all directions. The earth is made up of plates 
joined zig-zag manner at different places. These plates are 
moving is different directions due to the force provided by 
the molten mantle materials below the crust of the earth. 
[6,9,10,11]. The movement of the plates at some point of 
time loses the stain which results in sudden release of 
energy in the Earth's lithosphere which produces seismic 
waves in and out of the surface [6,12,13]. It is one of the 
dangerous natural hazard which when occurs with high 
intensity causes widespread damages and large scale loss 
human life [3,8,9]. Earthquake in India:- India is exposed 
to since very long time. The reasons have been the slow 
submergence of Indian plate below the Eurasian plate.  

India is being divided into five zones based on MM 
scale (Modified Mercalli Intensity Scale) [8,9,14]:- 

Zone I - Intensity V and below (called as Moderate 
level of Earthquake) 

Zone II - Intensity VI (called Strong Earthquake) 
Zone III - Intensity VII (called Very Strong) 
Zone IV - Intensity VIII (called Destructive Earthquake) 
Zone IX - Intensity IX and above (called Disastrous or 

Catastrophic) 

2. Earthquakes in India 

As per one estimate, Earthquake has claimed more than 
23 thousand lives due to six major Earthquakes that 
occurred during the period 1990 to 2006, which occurred 
in the districts of Uttarkashi (Uttarakhand) Earthquake  
in 1991, district of Latur (Maharashtra) Earthquake  
in 1993, district of Jabalpur (Madhya Pradesh) Earthquake 
in 1997, Mountainous district of Chamoli (Uttarakhand) 
Earthquake in 1999, district of Bhuj (Gujarat) Earthquake 
in 2001 and Jammu and Kashmir in 8th October, 2005. In 
all these Earthquakes, the major impact was the damages 
caused to the residential and commercial buildings. Some 
of the Earthquakes that happened in last 70 years are 
mentioned in the Table 1 [15]. 

Depending on the history, frequency and intensity of 
Earthquakes, India into three broad zones [12,13]:-  

(1) Himalayan zone - These are most prone and the 
occurrence is due to the submergence of Indian Plate 
below the Eurasian. 

(2) Indo-Gangetic zone - These zones have Earthquakes 
due to the plate tectonics occurring in the Himalayan 
zones. 

(3) Peninsular zone - The seismic activity in this zone 
occurs due to unevenness and deformities in the crust, 
movement of Indian Plate towards and subsidence of 
Eurasian plate and due to some type of human activity.  

Table 1. Shows major Earthquake occurred in India in recent 
decade (source: Indian Meteorological Department and Map of 
India) 

Date Location Magnitude 
15/08/1950 Arunachal Pradesh 8.5 
21/07/1956 Anjar Gujarat 7 
10/12/1967 Koyna, Maharastra 6.5 
19/01/1975 Kinnaur, Himachal Pradesh 6.2 
06/08/1988 Manipur-Myanmar Border 6.6 
21/08/1988 Bihar-Nepal Border 6.4 
20/10/1991 Uttarkashi Hills 6.6 
30/09/1993 Latur, Maharastra 6.3 
20/05/1997 Jabalpur, Madhya Pradesh 6.0 
29/03/1999 Chamoli, Uttarakhand 6.8 
26/01/2001 Bhuj, Gujarat 7.7 
10/06/2008 Tibetan plateau 6.4 
27/06/2008 Andaman Island groups 6.7 
28/06/2008 Andaman Island groups 6.1 
25/082008 Tibet 6.4 
08/10/2008 Andaman Islands 6 
10/11/2009 Nicobar Island groups 6.1 
30/03/2010 Northern Coast of Andaman Island group 6.8 
12/06/2010 Western Coast of Nicobar Islands 7.8 
18/06/2010 Andaman Island groups 6 
10/11/2010 South-East Indian Ridge 6.3 
18/09/2011 Indo-Nepal border in Sikkim 6.9 

3. Measurement of Earthquake  

When the Earthquake occur it generate different types 
of waves which create vibrations in the earth. To measure 
the Earthquake, there are two types of method first one is 
measurement of amount of energy released at the 
Earthquake shows that is epicentre while the second 
method is the measurement of intensity that is generation 
of vibration at a specific location the magnitude is 
measured on the Richter scale by intensity is measured on 
the Modified Mercalli Intensity Scale [16,17,18].  

3.1. Intensity Measurement 
The impact and the shock of the Earthquake is 

primarily felt on the surface of the Earth's called as 
intensity. The scale of the intensity consists of a series of 
certain key responses such as people awakening, 
movement of furniture, damage to chimneys, and finally - 
total destruction and damage. Many intensity scales have 
been developed by different seismologist over the last 
hundred years to evaluate the effects of Earthquakes. Of 
all the intensity scales the most authentic one which is 
currently used in the United States of America is the 
Modified Mercalli (MM) Intensity Scale. It was first 
developed by the American seismologists Harry Wood 
and Frank Neumann in 1931. This scale, composed of 
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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 [1,17,19].  

The value assigned on the Modified Mercalli Intensity 
Scale to a specific location after an Earthquake occurred 
and has a more meaningful measure of severity to the  
non-scientist than the magnitude measurement since 
intensity refers to the impacts actually experienced at that 
location. The lower numbers of the intensity scale 
generally deal with the manner in which the Earthquake is 
felt by people residing at the site where the Earthquake 
has happened. The higher numbers of the scale are based 
on observed structural damage. The services and 
contribution of the people who have expertise in structural 
engineering are needed to interpret and assigning intensity 
values of VIII or above [17,19,20,21].  

The intensity is measured on the Modified Mercalli 
Intensity Scale which ranges from I to IIX and it is based 
on the evidences provided by the eyewitnesses of the 
damages due to the Earthquakes. Near the earth  
surface i.e., the epicentre, the damages to the life and 
infrastructure are more as compared to the areas away 
from the epicentre. The area having sparse population 

with very few houses and buildings is calculated largely 
based on the effects that tremors have on human-made 
structures. In other words, it is the measure of  
destructive power of Earthquake. The Table 2 show the 
Modified Mercalli intensity scale and its impact 
[17,19,21,22].  

3.2. Magnitude Measurements 
To measure the magnitude we apply a complex 

mathematical formula to convert motion recorded  
on the Earthquake monitor which is called as seismometer 
which is called a number. This number represents amount 
of energy released during the Earthquake event.  
The number ranges from 1 to no upper limit. In an actual, 
it is a measurement of energy. The particular number 
represents the energy released is 31 times (i.e., increase  
in each unit increases the energy release by 31 times) 
greater than the energy released at the lower number  
on the scale and is called as Richter scale. Table 3  
shows the scale of Richter magnitude, Description and 
impact on the manmade infrastructure. The scale was  
first given by the Charles F. Richter in the year 1935 
which is known by the famous name “Richter Scale” 
[16,21,23,24,25]. 

Table 2. Shows twelve classes of Modified Mercalli Intensity Scale, Category of vibration and Impact of Earthquake  
(Source: http://Earthquake.usgs.gov/.php) 

S.No. Intensity Shaking Description/Damage 
1. I NOT FELT Vibration is felt by a very few people. 
2. II WEAK Felt by people living on the upper floors building shaving in the rest position.  
3. III WEAK Felt by few persons present indoors, especially on upper floors of buildings.  
4. IV LIGHT Felt by many people living indoors and outdoors by few during the day.  

5. V MODERATE Felt by most of the people, sleeping people awakened. Unstable objects overturned. Pendulum clocks may 
stop. 

6. VI STRONG Felt by everyone, many gets frightened. Some heavy furniture starts moving, there is slight damage to the 
property. 

7. VII VERY STRONG Felt strongly by everyone, Earthquake proof buildings don’t get damaged while considerable damage 
occurs in poorly built or badly designed structures. 

8. VIII SEVERE Damage slight in specially Earthquake proof designed buildings and infrastructures, considerable damage 
in ordinary constructed buildings while heavy damage great to poorly built structures.  

9. IX VIOLENT Considerable damage to Earthquake proof specially designed structures, Great damage to substantial 
buildings. 

10. X EXTREME Heavy damage to all well constructed and designed buildings and damage to infrastructure like bending of 
Rail lines. 

11. XI EXTREME Few structures remain standing. Bridges are destroyed and fully damaged. Broad fissures open on earth 
surface. Earth slump and land slips on soft ground. Rail lines bent to great levels. 

12. XII EXTREME Full and total damage to all structures irrespective of its design and strength. Waves can be felt and seen 
on earth surfaces. Objects thrown upward into the air. 

Table 3. Showing the Richter scale magnitude, Description and the Impact on infrastructure (Source: http://Earthquake.usgs.gov/.php) 

Richter Scale Magnitude Description Impact of Earthquake on the man-made infrastructures 
1.0 - 1.9 Micro Not felt but monitored by seismograph 
2.0 - 2.9 Minor Felt slightly and no damages to infrastructures 
3.0 - 3.9 Minor Often felt by people, Vibration is observable 
4.0 - 4.9 Light Vibration is very well felt, No damage to infrastructure 
5.0 - 5.9 Moderate Felt by all people, causes damages to weak infrastructure 
6.0 - 6.9 Strong Felt very well by public, strong vibration in buildings felt by everyone 
7.0 - 7.9 Major Very high level of vibration, causes damage to most of the buildings, felt across wider area 

8.0 - 8.9 Great Standing People fall on the ground due to shaking of earth, wide damage to the infrastructure even to 
Earthquake resistant buildings 

Greater than 9.0 Great Total Collapse of buildings and infrastructure  

 

 

http://earthquake.usgs.gov/
http://earthquake.usgs.gov/
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4. Earthquake Prediction 

It is not possible to predict Earthquakes through seismic 
precursor predictions because it is not possible to predict 
precursors itself. But taking into account the non-seismic 
precursors, it is possible to predict the Earthquake to some 
extent but studies are to be authenticated. Some of the 
methods for the early predictions are mentioned below:- 

(1) Animal behaviour - Just before the Earthquake, 
some animals, birds start behaving strangely and unusually. 
The strange behaviour of the animals is due to the feel of 
the P-waves which reaches before the destruction S-waves 
[26,27,28,29,30].  

(2) Radon emission - Radon gas can be used for the 
Earthquake prediction because of its radioactive properties 
which can be easily predicted. Radon is present in the 
underground water, most types of the rocks. Before the 
Earthquake there is increase in the concentration of the 
gases in underground water and air which can be easily 
detected due to its radioactive properties [31,32,33,34].  

(3) Changes in the hydro-chemical properties of subsurface 
water - Before the occurrence of the Earthquake, there 
occurs changes in the concentration of minerals and gaseous 
minerals dissolved in the subsurface water [35,36,37].  

(4) Seismic foreshocks - It has been observed that major 
Earthquakes are preceded by the micro Earthquake which 
is called as foreshocks [38,39,40].  

(5) Seismic waves - During the occurrence of Earthquake, 
three types of seismic waves are generated i.e., P, S and L 
waves. P-waves also called Primary waves or Compressional 
waves, S-waves are called Secondary waves or Transverse 
waves or shear waves while L-waves or Rayleigh waves 
or surface waves which is confined to the surface of the 
earth. The changes in the Vp/Vs (Vp is the velocity of  
P-waves which passes through rocks while Vs is the 
velocity of secondary waves) are also indicators of the 
Earthquakes. The changes in the ratio of the two velocities 
i.e., Vp/Vs occurs at the place of fracturing [32,41,42].  

(6) Changes in the Earth's magnetic field - It has been 
found that the Earthquakes are accompanied by changes in 
the geomagnetic field of the localised regions. This occurs 
due to the phenomenon called the Piezo-magnetic  
effect, in which there is release of extensive amount  
of energy due to stress relaxation of the fault which  
causes the variation in magnetic field in the region 
[43,44,45,46,47,48].  

(7) Variation in water levels - Before the occurrence of 
the Earthquake, there has been found in the variation of water 
table, increase or decrease in the subsurface water in the 
wells. For the prediction purpose, a well of depth 500 - 1000 
m is needed to predict the Earthquake [35,36,49,50].  

5. Impacts of Earthquake 

5.1. Natural Impacts 
Due to the sudden vibration, the rocks and the materials 

below the earth undergoes certain changes which lead to 
changes in the rocks structure like faults, fold and fissures, 
scarps, changes in the rocks structure etc. It may cause 
landslide also in the mountains region. There may be 

flooding due to damages to dam, changes in the river 
courses [51-56].  

5.2. Social and Economic Impacts 
There may be wide scale economic impact like damages to 

buildings, transportation system, like railways, road, flyover 
etc., damages to water pipelines, oil pipelines, sewage 
pipelines etc, fire which may be due to damages due to 
LPG cylinders, fire due to electrical short circuits, wires 
coming in touch with water etc damages to crops. Also 
there is loss of economic trades in the fields of industrial 
goods, agricultural goods, banking services, freight services, 
transportation services etc. On the social front, face the 
people may face the problems of food, shelter, medicine, 
diseases, trauma, loss of own relatives [57-63]. 

6. Impact on the Biogeochemistry of the 
Earth Crust 

Occurrence of Earthquake leads to many changes in the 
geochemistry of the earth crust. There may be changes in 
the river courses due to upliftment and downward 
movement or fault and folding of the upper surface of the 
crust [53,64]. The may be incidences of Tsunamis which 
is generation of massive sea waves in oceans or seas due 
to the occurrence of Earthquake beneath the sea water 
[53,65,66]. At the time of the Earthquake occurrence there 
may be water fountains mixed with mud may occur. Due 
to the strong shaking of the earth along the river banks or 
sea shores may lead to changes in the sticking strength 
which may lead to the sinking of the infrastructure 
buildings [50,64,67]. The Earthquake also affects the 
groundwater levels in the form of oscillation in the form 
of up and down levels [68] (Haugen et al., 2005). This 
may happen in the water levels in the wells where the well 
may go dry or may overflow due to the Earthquake. There 
may also be changes in the water capacity of the aquifers 
lying below the earth surface [69]. The theory behind the 
changes in the levels of the underground water was 
explained by the theory given by the Cooper et al.,  
Liu et al. and Roeloffs [35,36,49]. This theory says that 
when Earthquake occurs there is expansion and 
contraction in the aquifers below the wells which supplies 
the water to the well which leads to the oscillation 
phenomenon. The Earthquakes also affect the biodiversity 
of the underground water. Diana et al. [70] in their study 
found that the fauna present in the underground water are 
flushed away which leads to the decrease in the 
subterranean species numbers and population turnover 
rates decreased. They also found that the Earthquake 
impacts negatively on the reproduction and survival rates 
of the species which may lead to the extinction of the 
species [71,72,73].  

7. Government Laws and Policies and the 
Earthquake 
The centre and the state government are the major 

stakeholders along with the public in the Earthquake 
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disaster management. Different departments of the state 
government like Revenue department, Panchayat and rural 
housing, energy department, Industries department, 
National disaster management authority, state disaster 
management authority etc [74,75].  

They play role in reconstruction of building, making 
relief norms and packages, prepare departmental 
Earthquake management plans, rehearsals and review of 
plan, integration of all departments of state, identify 
human, financial and equipment for Earthquake at 
different levels like state, district, taluka, village, 
identification of gaps of resources, procurement of lacking 
resources, compilation and update the data, selecting 
vulnerable community and most vulnerable groups. At the 
local self government i.e., at panchayat level, they can be 
advice and issue direction necessary for community 
Earthquake, prevention, mitigation and preparedness, 
giving training to the peoples of the taluka and villages, 
carryout mock drills.  

At district levels, the police, fire and emergency 
services, civil defence, NGO, NCC, NSS etc can be 
trained to carryout mock drills in association with the 
district administration. Also there can be dissemination of 
advertisement, hording, booklets, leaflets, banners, 
carryout street plays, audiovisual, school campaigns etc. 
The centre has initiated programme called disaster risk 
management programme under the ministry of home 
affairs in collaboration with the United Nations 
Development Programme in the year 2002 [76].  

7.1. A Case Study of Gujarat 
After the Earthquake of Bhuj in 2001, the state of 

Gujarat prepared comprehensive strategies to deal with 
any type of disaster happening in the state. The state 
government department prepares three kinds of reports to 
assess the life threatening situations, need for emergency 
food, water, shelter and medicinal assistance. The state 
government also prepares preliminary report within the 
seven days, which carries the information about. Later on 
prepare detailed report within 21 days which contains 
information about the area sector wise detailed damage 
report, recovery and rehabilitation plan [77]. The 
government also plays role in short term and long term 
relief measures along with interim measures. The state 
government plays role in recovery by carrying out 
activities relating to rehabilitation and reconstruction at 
village, district levels by involving all the departments of 
state and districts. The state government also helps in 
repair and restoration by providing compensation or 
repairing the damaged houses. The state government may 
impose taxes and surcharges so as to recover the relief and 
reconstruction cost. At the centre level, national disaster 
response fund was made through legal framework of 
National Disaster Management Act-2005. Also there is 
Prime Minister’s national relief fund (PMNRF) which 
provides immediate relief to the people killed in the 
Earthquakes which is a fund raised by entirely by public 
contribution [75]. At the state level, there is state disaster 
response fund, chief minister relief fund. The state 
government may get funds from public-private partnership, 
grant-in-aid from central government, receives donation 
from philanthropists [75,76,77].  

From time to time, centre and state government may 
carry out mock exercise, review and update the plan as per 
the changing needs of the centre and state are the major 
stakeholders during the Earthquake disaster. They play 
important role in response, relief, recover and rehabilitate 
the Earthquake affected regions and the people. The 
national disaster management plan working under 
Ministry of Home Affairs, Govt. of India, works in 
consistent with the framework prepared by United Nations 
called Sendai Framework for Disaster Risk Reduction 
2015-2030, adopted at the third UN world conference in 
Sendai, Japan, on March 18, 2015 as a successor to the 
Hyogo Framework for action 2005-2015, which is a non-
binding agreement. India is signatory to this framework 
[78,79]. The Sendai framework defines disaster risk 
management as the “systematic process in using 
administrative decision, organisation, operational skills 
and capacities to implement policies, strategies and coping 
capacities of the society and communities, to lessen the 
impacts of natural hazards and related environmental and 
technological disasters [78,79,80]. It comprises of all 
forms of activities including structural and non structural 
measures to avoid (prevention) or to limit (mitigation and 
preparedness) adverse effects of hazards. United Nations 
International strategy for Disaster Reduction (UNISDR) 
defines as “a serious disruption of the functions of a 
community or a society involving widespread human, 
material, economic or environmental losses and impacts 
which exceeds the ability of the affected community or 
society to cope using its own resources [3,74,75,81].  

Later on, India, with the formation of legal framework 
under the Disaster Management Act, 2005, which defined 
disaster as a catastrophe, mishap, calamity or grave 
occurrence in any area arising from natural or manmade 
causes or by accident or negligence which results in 
substantial loss of life or human suffering or damage to 
and destruction of property to or degradation of 
environment, and is of such a nature or magnitude as to be 
affected area. At the centre level, overall coordination of 
disaster management vests with the ministry o home 
affairs. Also Cabinet Committee on Security (CCS) and 
the National Crisis Management Committee (NCMC) are 
the key committees involved in the top-level decision 
making with regard to disaster management [74,75]. 

In case of Earthquake, Indian Meteorological 
Department (IMD) plays important role in Earthquake 
monitoring services like real time monitoring of 
Earthquake, hazard and risk assessment, seismic zonation, 
in collaboration with Ministry of Forest and climate 
change, Geological Survey of India, National Disaster 
Management Authority, Council for Scientific and 
Industrial Research etc [74,75,82,83,84].  

8. Paradigm Shift in Disaster 
Management Policy in India 

The government of India in the year 2005, took a major 
policy and legal decision by promulgating Disaster 
Management Act, 2005, which creates the Natural 
Disaster Management Authority, whose chairman is Prime 
Minister, State Disaster Management Authority is headed 
by the Chief Ministers and District Disaster Management 
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Authority is led by District Magistrate for the holistic and 
integrated approach towards the disaster management. 
This act created a paradigm shift in the approaches of 
government from erstwhile relief centric response towards 
proactive prevention, mitigation and preparedness driven 
approach for conserving developmental gains and to 
minimise loss to human life, livelihood and economic 
property [74,79,85].  

8.1. Disaster Management Act, 2005 
The act gives institutional, legal, financial and coordination 

mechanisms at the national, state, district and local levels 
for management of all types of disaster happening in India 
under the institutional framework, there is provision of 
making authorised body called National Disaster Management 
Authority at national level, National Executive Committee, 
State Disaster Management Authority, District Disaster 
Management Authority and Local Authorities. To carry 
out the research in the field of disaster there is national 
institute of disaster management which in collaboration 
with institutes and Universities creates capacity development 
along with training, research, documentation and development 
of national level information base. NDMA also mandates 
for the creation of National Disaster Response Force led 
by Director General [74,75,76,85].  

8.2. Role of Curriculum in Schools and 
Disaster Management  

Schools are the places where mass education about 
anything can be given to the students who are in their 
learning phase. When a student is educated at a school and 
when he/she comes out of the school, he discusses and 
spread all the knowledge which he has learned in the 
schools to the family and the community in which he is 
living or whose part he is. In India, Central Government 
for the first time allocated separate finances for the 
disaster and its management i.e., in Tenth Five Year plan 
[85]. To fulfil the mandate of Central Government, the 
Ministry of Human Resource and Development, prepared 
the guidelines and asked all the board is boards to 
implement it at school levels in its curriculum, In 2006, 
Central Board of Secondary Education (CBSE) initiated 
and integrated a course related to the disaster management 
in the curriculum of schools. The reason behind including 
the course related to disaster management is being the 
proneness of our country. Nearly 85% of our country is 
prone to different types of natural and artificial disaster 
the curriculum contains different aspects of disaster and its 
management like type and nature of hazards, disaster, role 
of community and schools, use of technologies and things 
need to do to survive during occurrence and post disaster 
times [78,80,86-91]. 

At school levels, only bookish knowledge is not 
sufficient. There is need to carryout regular mock drill and 
exercise in case of disaster happens Parents should also be 
called on that day of drill. Also nearby communities 
should also be allowed to participate and watch how the 
disaster management in done. The curriculum of the 
school should be revised and updated every year as  
per the changing needs and circumstances. The disaster 

management plan is a work-in-progress i.e., it should 
evolve continuously with time [79,80,92,93,94].  

9. Technology (Remote Sensing and GIS) 
and Earthquake 

GIS is a tool which provides management and analysis 
of short and long-term data. The GIS tool or software 
works very well in combination with remote sensing data. 
It plays very important role in managing areas of land and 
hazard risk identification [95,96,97]. GIS along with 
remote sensing database helps in analysing various factors 
over large areas or remote and inaccessible areas where 
there is risk of potential hazards or exposed to possible 
disaster of Earthquake [98,99].  

Although occurrence of Earthquake is not stoppable 
and it's early warning prediction is not possible. Even 
though, the role of technology in the form of remote 
sensing and GIS tool are still important from the point of 
view of preparedness, mitigation, response and recovery 
[100,101,102]. The use of remote sensing can be used for 
the estimation of number of people injured or died. This 
estimation is necessary for the government bodies to carry 
out rescue and relief operations. The remote sensing 
database can be used for the estimation of economic loss, 
human loss, area of total damage or demarcating the 
damaged area at the Earthquake devastation site [103,104]. 
High resolution satellite imagery provides fast estimation 
of the damage to the human, infrastructural loss, economic 
loss, environmental loss etc [105,106,107].  

10.  Prevention and Mitigation Measures 
for Earthquake 

The Earthquake is unstoppable, so prevention efforts 
will not be helpful instead we have to concentrate 
preparedness and relief measures i.e., on the proper 
understanding of the hazard and disaster and concentrate 
on prevention, preparedness and quick relief information. 
The information related to the Earthquake prone areas 
should be disseminated to the public through different 
mediums [78,80,86,108]. For the future and to assess the 
damages caused due to the Earthquake, we have to use the 
remote sensing satellite and to prepare data base we need 
GIS tools [78,80,97]. In the process, print and electronic 
media, hoarding and advertisement, stage shows etc 
should be organised to spread the information related to 
Earthquake so that the public become aware about do’s 
and don’ts. Government agencies, institutes, local urban 
municipalities and panchayats should be involved because 
they are in direct touch with the people of the area [74,77]. 
Today, the Social Medias (Facebook, Twitter, Instagrams 
etc) have become more important tool in spreading 
information and awareness which can also be used to 
spread awareness among the public prone to the 
Earthquakes. On the prevention front, the government 
agencies should prepare hazard mapping, building code 
funding for research etc, so as to predict Earthquake 
[76,78,100,104].  
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11. Conclusions 

Earthquake is such a disaster which we cannot predict it 
even today, when we have developed us so much 
technologically. India has made paradigm shift in dealing 
with the disaster in 2005 by making legal and institutional 
mechanism which is called Disaster Management  
Act-2005 and National Disaster Management Authority 
under the chairmanship of Prime Minister. The 
government shifted its focus from relief oriented approach 
to prevention and prepared approach. This has been done 
to take into account the themes of United Nation and 
Sendai Framework. Technology in the form of remote 
sensing and GIS can play role in different aspects of the 
Earthquake. Since Earthquakes are unpredictable so we 
have to concentrate more on prevention and preparedness 
measures. Schools, people, societies, NGOs can play 
major role in spreading the awareness about the 
prevention and preparedness measures before the 
Earthquake and relief measures after the happening of 
Earthquake. The manuscript also discusses some methods 
to predict the Earthquake; these methods are needed to be 
authenticated by providing more funding to the scientists 
involved in the researches on Earthquake. We have to 
invest more in research and development, develop some 
kind of monitoring system and technological development 
so that Earthquake can be predicted in short and long term. 
As we are living over a land which is very prone region 
with respect to Earthquake, so we have to prepare us 
accordingly so as we get exposed to lesser damages due to 
Earthquake.  
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