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Foreword 

 

 It has been the endavour of the Vivekananda International Foundation to generate 
awareness about the key issues impacting the nation and the well-being of our people.    
Every year millions of people are affected by a variety of natural and manmade disasters, 
which take a heavy and avoidable toll on human lives and property.  About 59 percent of 
India’s landmass is vulnerable to earthquakes.  In the last three decades alone, Latur, 
Jabalpur, Bhuj, Uttar Kashi, J&K and Sikkim have witnessed devastating earthquakes in 
which thousands of people and animals lost their lives.  Most of these were lost due to 
unsafe buildings, as well as unplanned and haphazard urbanization.  One shudders to even 
visualize what a major earthquake would do in the densely populated area in Delhi and 
National Capital Region where buildings collapse even after a minor rainfall. 

 Earthquakes can neither be predicted nor stopped.  The best we can do is to be 
prepared.  Many countries like Japan, where earthquakes are frequent, have succeeded in 
minimizing the damages caused by them.  The risk can be mitigated provided houses, 
buildings and infrastructure can be made safe.  In the wake of an earthquake, rehabilitation 
and reconstruction efforts need to be well organized.  Earthquake preparedness should be 
made an essential component of national planning.    

 It is imperative that far greater attention ought to be given to earthquake 
preparedness than has been the case so far.  Hundreds of thousands of lives are at risk.  A 
national mission, on the lines of Swachh Bharat Mission, to prepare the nation for an 
earthquake, must be launched immediately.  The cost of the delay could be prohibited. 

 The Vivekananda International Foundation (VIF), the Policy Perspectives 
Foundation (PPF) and Federation of Indian Chambers of Commerce and Industry (FICCI) 
joined hands to organise a national workshop on “Earthquake Preparedness in India” on 
25-26th Oct 2018. The workshop was conceptualized by General NC Vij (retd) and Sh KM 
Singh, who have done commendable work in this area when they were in the National 
Disaster Management Authority (NDMA).  A number of leading experts from across the 
country came together to deliberate on topics such as earthquake risk reduction, safety of 
the built environment,  earthquake response, earthquake mitigation, and public-private- 
partnership in promoting earthquake preparedness.  Minister of State for Urban 
Development Shri Hardeep Puri delivered a Special Address at the workshop. 

 Significant recommendations emerged from the deliberations.  To mention a few : 
disaster risk reduction activities may be brought within the ambit of Corporate Social 
Responsibility (CSR) activities of the Ministry of Corporate Affairs; the National Disaster 
Response Force (NDRF) should be strengthened and have an R&D wing; the State Disaster 
Management Authority (SDMA) should accord high priority to capacity building at the 
Panchayat level;  the seismic hazard map of 2002 should be revised; a long-term mitigation 
action plan for the hill town should be prepared; every hospital should have a hospital 
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safety plan and plans for mass casualty management;  innovative methods and new 
technologies should be employed to generate public awareness on a large scale; public-
private partnership should be strengthened for enhancing public awareness and capacity 
building; disaster management should be included in overall diplomacy of the country etc. 

 The workshop participants noted that in recent years, the status of NDMA has been 
diluted.  They were of the strong opinion that “In order to have a holistic, all-encompassing, 
coordinated approach with easy accessibility to the top rung of leadership and finances, 
original status of NDMA may be restored” and, financing for disaster risk reduction may 
be routed through NDMA”. 

 I hope that the report of the workshop will be found useful by policymakers, experts 
as well as the public. 

 

New Delhi     Arvind Gupta 
08 March 2019    Director  
      Vivekananda International Foundation 
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Special Address by Shri HardeepPuri, MoS, MoHUA, GoI 
 

I am pleased that the Vivekananda International Foundation is organising this 
workshop which will provide opportunities for experts to interact in the formulation of 
codes, disaster-related policy and also provide exposure to participants in the area of 
earthquake preparedness. Insofar as natural disasters are concerned, our capacity to respond 
to the same is better than most countries, but still, there is a need to fine-tune and horn 
these capacities. 

This subject is so very important because India is a rapidly urbanising country. The 
urbanisation in India has been haphazard and in fact, urban space has been a victim of 
criminal neglect. The reason for the same is our preoccupation with agriculture and rural 
development for several decades overlooking the fact that the urban space already provides 
more than 65 percent % of the Gross Domestic Product and more than 90 percent of the 
tax return. As such, by global standards, India is not an urban country and in fact, some of 
the academicians in the West call India a reluctant urbaniser. As far as statistics are 
concerned, India’s urban population in 1947 was 17 percent out of a total population of 
350 million. As per the 2011 Census, the urban population has risen to 30 percent on a 
population base of 1.25 billion. By 2030, when the world will be completing work on the 
2030 agenda of the Sustainable Development Goals, India will have 600 million people 
living in the urban space. This figure of 600 million would be more than some of the larger 
countries put together. Thus, the challenge before us is that India is presently a 2.7 trillion-
dollar economy, but since it is growing faster than many countries, it is expected to become 
a five trillion dollar economy by 2022 and presumably a ten trilliondollar economy by 
2050. 

In this context, the problem in the field of disaster management is in the area of 
preparedness. It is related to the fact that despite being a 2.7 trillion dollar economy, our 
per capita income is very low. Certain inevitable consequences of the levels of poverty can 
be overcome if per capita income is higher and in this, the state has a role to play. Many of 
the flagship programmes of the Ministry of Housing and Urban Development like the 
Swachh Bharat Mission, AMRUT, Smart City Mission and the Pradhan Mantri Awaas 
Yojana (PMAY) are steps in this direction. A study by the ministry in 2011 put the total 
requirement of houses in the country to be 18 million for every citizen to have a house of 
own. After the announcement of PMAY, the figure was revalidated in 2015 and the total 
requirement of houses worked out to 11 million. The timeframe for achieving this target is 
2022. Of this, 6.2 million houses have already been constructed and at this pace, the target 
will be achieved well before 2022. 
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The real challenge in this fast pace of construction activity is that all new 
constructions should be ecological friendly in terms of sustainability and resilience in order 
to deal with an issue that is going to be discussed in this  workshop. I have long been a 
believer in the fact that the line of division between man-made disasters and natural 
disasters is blurring. As far as an earthquake is concerned, which is a natural disaster, we 
cannot choose the geological formation on which we live, but we can certainly minimise 
the damaging effects by properly designing and constructing our buildings. To achieve this, 
we have to do three things: improve our preparedness, reduce vulnerability in urban centres 
and develop policies and mechanisms for risk and information sharing. The devastation 
caused by the earthquakes in Bhuj, Jammu and Kashmir, Sikkim and Nepal still haunts us. 
Since these are unpredictable and unpreventable, managing risks is of prime concern. My 
first posting was in Tokyo where an earthquake well above 6 on the Richter Scale is very 
common, but the buildings were so designed that they could take the sway beyond the 6/7 
scale and it was only after that the people started worrying. With the knowledge and 
technology available in India, there is no reason why we should not be able to do it today 
what was done in Japan in the mid-1970s. 

The Disaster Management Act, 2005, has brought about a paradigm shift from a 
relief-centric approach to a proactive, holistic and integrated approach aimed at inculcating 
a culture of preparedness, innovative strategies of mitigation and emergency response. The 
Disaster Management Act, 2005, makes disaster risk reduction a continuous and integrated 
process. A matter of concern is how much has percolated down to urban local bodies where 
action is required. During my visit around the country, I realise that most of the 
construction, even in the periphery of rural areas and rural-urban areas, would not 
withstand any tremor. In metropolitan cities, buildings are still coming up in violation of 
building codes. It is not because of a lack of knowledge, but due to the prevailing general 
culture of impunity among people and the mindset of cutting costs by builders. Therefore, 
apart from knowing what needs to be done, it is also important to ensure that industries at 
the grassroots level, builders and buyers etc., are made conscious of the cost and 
consequences of not following the norms. 

The National Disaster Management Plan released by the NDMA in 2016 embodies 
the vision of making India disaster resilient with a significant decrease in loss of lives, 
livelihoods and assets, including economic, physical, social, cultural and environmental by 
maximising the ability to cope with the disaster at all levels as well as among communities. 
These are noble objectives and are easily doable. I am happy to see that the Building 
Material and Technology Promotion Council, which is under my ministry has done some 
work in this field. According to them, 58.6 percent of our land area could face moderate to 
severe earthquakes. According to the last Census of 2011, about 25 percent of total houses 
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are made of mud and unburnt walls or stones which were generally non-engineered. These 
are the structures which will first go down in an earthquake. What is required to be done 
in this context is that as part of our overall development plan in terms of building a New 
India, we need to replace these things, and if need be, have them properly engineered? It is 
not rocket science. It is simple and knowledge for this exists even at the village level. It is 
just that people are made conscious of the type of risk that they would run if they don’t do 
it. The Bhuj earthquake established that even reinforced concrete construction if not 
properly designed and constructed can cause devastation. Therefore, it is important that a 
multi-disciplinary and multi-sectoral approach is taken to incorporate risk reduction 
strategies in development plans. 

It is now time to use disaster prevention and risk reduction technologies in all 
related fields. The MoHUA along with the Department of Space is doing geo-tagging. It 
can now work out maps and find out exactly what has been constructed where and then go 
down to the smallest level to make sure that construction and designs are in conformity 
with the lessons that would emerge from this workshop. In any discussion on disaster risks, 
we have to take into account the increasing vulnerability related to the growing population, 
unplanned urbanisation, increasing urbanisation, developing high-risk zones, 
environmental degradation and climate change. Our cities are in a much bigger mess than 
anyone could have imagined.  Therefore, the task at hand becomes more difficult with 
greater challenges, but the good news is that we are doing it and the only way to do it is to 
ensure that the urban local bodies are financially empowered. Significantly, at least five of 
them are raising money through the issue of municipal bonds etc. it is important because 
no matter how you grow, at the end of the day, the State never has enough resources to bail 
out various competing demands. So, to meet the challenges of rapid urbanisation, we need 
more resources, more public transport and also more green buildings to make sure that the 
toxicity which these buildings emit are brought from a high level to zero levels. This will 
make the buildings positive entities. 

Another important issue is climate change. Why do winds travelling across the Gulf 
of Mexico, which are normal storms, become tornados and hurricanes? It is because the 
earth is warming. As these winds cross the Gulf of Mexico, they pick up more water vapour 
because of warming of the earth and they strike New York with the force of hurricane-
causing damage. Therefore, urbanisation cannot be dealt with in isolation without factoring 
the issue of climate change. In dealing with the issue of risk reduction in disasters 
effectively many other related problems have to be also dealt with simultaneously. 

For example, if farmers around the National Capital Region do not stop burning 
their stubble, the resultant pollution will choke the region. So the issue of urbanisation and 



Earthquake Preparedness in India 
 

8 
 

climate change cannot be dealt with in isolation, but at the same time, stopping all 
development work in the name of environmental protection is not the answer. 

As far as Delhi is concerned, its current Development Plan is subject to the Master 
Plan 2021 which was produced in 2006. It was with great difficulty that I got it amended 
recently. In this context, the two main problems are that there are only a few town planners 
and architects and secondly, those who are available, somehow want to tie themselves 
down to textbook knowledge. If Delhi has to develop like Shanghai, it will have to factor 
in risk reduction and disaster management in the Master Plan. So, one of the major 
recommendations I am looking for is not to hold the Master Plan to ransom but to integrate 
the issue of risk reduction in the Master Plan. Proper land use, zonal planning and disaster 
resilient construction techniques need to be adopted. BMTPC would be able to help on this. 
Technologies and guidelines are already available for the construction of safer buildings 
and strengthening of existing buildings to resist the forces of natural disaster. It is important 
that houses built in disaster-prone areas or vulnerable areas should include relevant disaster 
resilient construction features. 

In the VIF, my earlier interaction was on foreign security policies, then with 
urbanisation, and now with a very important issue of earthquake preparedness, and I am 
deeply grateful for the same. I am saying this not because I am here. I have been saying 
this to the National Institute of Urban Affairs etc. We have to start with the hypothesis that 
things will go wrong and then deliberate whether we are prepared and, if so, how 
effectively. I am reminded of an incident when I was in Arunachal Pradesh with the chief 
minister when a message came in about a big landslide in Tibet which had created an 
artificial lake. The danger was that the river might breach the wall leading to water coming 
down to Arunachal Pradesh and causing unprecedented chaos and devastation. But I was 
happy to see the cooperation from the Chinese side, our Cabinet Secretary taking a disaster 
management meeting and five teams of the NDRF set for landing in Arunachal Pradesh. 
This is the kind of cooperation required. 

I would conclude by saying that we have to ensure that man-made policies don’t 
contribute excessive weight to disasters. 
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Executive Summary  
 

Vivekananda International Foundation (VIF) organised a two-day national 
workshop on earthquake preparedness in India on October 25 and 26, 2018. This workshop 
was organised in association with the Policy Perspectives Foundation (PPF) and the 
Federation of Indian Chambers of Commerce and Industry (FICCI). 

The workshop’s objectives were to have in depth discussions with professionals, 
experts and academicians on issues like vulnerability, mitigation measures, preparedness, 
response mechanisms etc., aimed at identifying gaps and suggesting appropriate 
recommendations to facilitate earthquake risk reduction.  The issues covered in the 
workshop included earthquake risk reduction, improving earthquake safety of built 
environment, capacity building for earthquake disaster mitigation and 
preparedness, earthquake response capabilities and gaps and public private partnership in 
this field. 

Shri HardeepPuri, Minister of State, Ministry of Housing and Urban Development 
( MoHUA) delivered a special address in which he highlighted the issue of unplanned 
urbanisation in India and suggested the introduction of a multi-disciplinary, multi-sectoral 
technology driven approach in the field of disaster management aimed at risk reduction. 

The Chairs and panellists in this workshop included experts, technocrats and 
professionals from Ministry of Earth Sciences, National Disaster Management Authority 
(NDMA), National Institute of Disaster Management (NIDM), National Disaster Response 
Force(NDRF), Indian Institutes of Technologies (IITs) Delhi, Mumbai and  Jodhpur, 
Jawaharlal Nehru University (JNU), international experts etc, in this field. The workshop 
was well attended by a cross-section of people from various walks of life, including 
government officials, technocrats, academicians, private sector representatives, civil 
engineering college students and school students, besides other stakeholders. 

The deliberations and discussions were useful for all participants directly or 
indirectly associated with planning, construction and maintenance in the infrastructure 
sector, including real estate. It also proved to be useful for faculty members, researchers 
engineering and architecture students, besides school children. 

The recommendations inter alia included the need for  a comprehensive National 
Earthquake Risk Mitigation Project (NERMP) for capacity building of engineers, 
architects and masons; creating a large pool of surveyors and technocrats for Rapid Visual 
Screening (RVS) of existing buildings and retrofitting of fragile buildings in vulnerable 
areas, integrating the armed forces, civil defence, fire and  emergency services, Indian Red 
Cross, non-government organisations (NGOs), civil society etc. in the disaster 
management framework; establishing a state-of-art training centre as per international 
standards for the NDRF, including the private sector in Disaster Risk Reduction 
(DRR)  activities  within the ambit of Corporate Social Responsibility (CSR) by the 
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Ministry for Corporate Affairs, addressing the subject of  rural population livelihood and 
resilient villages by including the issue of livestock management  during disasters as per  
the Disaster Management Act, 2005, addressing the issue of mass casualty management 
and introducing the PPP model for risk investment funding etc. 

 
K.M. Singh  

Coordinator National Workshop  
Vice President, PPF 

Member, Advisory Board, VIF  
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Programme 
 

25 October 2018 
 
09:30 Registration 

 
Inaugural Program 
 
10:00 Welcome  

 Dr Arvind Gupta,Director, VIF, New Delhi 
Address  
 Lt. Gen. (Retired) Dr J R Bhardwaj, FICCI  
Background of the Workshop  
 Shri K. M. Singh, Vice President, PPF, New Delhi 
Guest of Honour’s Address 
 Shri R. K. Jain, MemberSecretary, NDMA, New Delhi 
Chief Guest’s Address 
 Gen. (Retired.) N. C. Vij, Former Vice Chairman, NDMA, New Delhi 

  

 
SESSION 1 Earthquake Risk Reduction 
 
Chairman: Shri B. H. Anil Kumar, Executive Director, NIDM, New Delhi 
 
10:30 Gaps in Current Earthquake Disaster Management Policy 

Professor Santosh Kumar, Professor of National Institute of Disaster Management, New 
Delhi 
 

10:50 Policies needed to strengthen Initiatives towards Earthquake Disaster Management  
Professor Ravi Sinha, Professor, Indian Institute of Technology, Mumbai 
 

11:10 Earthquake Prediction & Seismic Microsonation: Need of Policy Sensitisation 
Dr O. P. Mishra, Scientist, Ministry of Earth Sciences, Government of India, New Delhi 
 

11:30 Administrative Innovations & Best Practices in Earthquake Management & 
Governance 
Professor Amita Singh, Chairman, Special Center for Disaster Research, JNU, New Delhi  
 

11:50 Open Discussion 
 

12:00 Tea 

 
SESSION 2 Improving Earthquake Safety of Built Environment 
 
Chairman: Professor C. V. R. Murty, Indian Institute of Technology, Jodhpur 
 
12:20 Earthquake Resilience Infrastructure in India 

Shri Kamal Kishore, Member, National Disaster Management Authority, New Delhi  
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12:40 Experience of Building Back Better from Reconstruction after 2001 Bhuj Earthquake  
Dr. V. Thiruppugazh, Joint Secretary, National Disaster Management Authority, New 
Delhi 
 

13:00 Technologies for Earthquake Safe Houses 
Dr. Shailesh K. Agrawal, Executive Director, BMTPC, MoHUA, New Delhi 
 

13:20 Earthquake Risks in Hill Towns 
Shri Hari Kumar, Geo Hazards Society India, New Delhi 
 

13:40 Open Discussion 
 

13:50 Lunch 

 
 

Special Session 
 

14:30 Special Address by Shri Hardeep Puri, MoS, MoHUA, Government of India, New Delhi 
 Welcome of MoS, MoHUA, Government of India  

Dr. Arvind Gupta, Director, VIF 
 Relevance of Earthquake Preparedness  

General (Retired.) N.C. Vij, Former Vice Chairman, NDMA 
 Objectives of the Workshop  

Shri K.M. Singh, Former Member, NDMA 
  

 
 

SESSION 3 Earthquake Response: Capabilities and Gaps 
 
Chairman: K. M. Singh, Vice President, PPF, New Delhi 
 
15:15 Capabilities of NDRF in CSSR & Latest Technology in SAR  

Shri Sanjay Kumar, Director General, National Disaster Response Force, New Delhi 
 

15:35 Disaster Response Agencies in States: Need to Optimise their Capabilities 
Shri P.N. Rai, Member, Bihar State Disaster Management Authority  
 

15:55 India’s Preparedness to respond to Earthquake & Measures needed to enhance the 
same 
Shri Arjun Katoch, Chairman, Delhi Policy Group, New Delhi  
 

16:15 Significance and Relevance of Incident Response System 
Shri J. K. Sinha, Former Member, National Disaster Management Authority, New Delhi 
 

16:35 Open Discussion 
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26 October 2018 

 
SESSION 4 Capacity Building for Earthquake Disaster Mitigation & Preparedness 
 
Chairman: Kamal Kishore, Member, National Disaster Management Authority, New Delhi 
 
10:00 Mainstreaming Capacity Building & Present Status of NERMP 

Dr. V. Thiruppugazh, Joint Secretary, National Disaster Management Authority, New 
Delhi 
 

10:20 Making Hospitals Safe 
Dr. Muzaffar Ahmad, Former Member, National Disaster Management Authority, New 
Delhi 
 

10:40 Technologies for Retrofitting Buildings in India 
Dr. D. R. Sahoo, Associate Professor, Indian Institute of Technology, Delhi 
 

11:00 Rapid Visual Screening of Buildings: Techniques 
Professor Chandan Ghosh, Professor, National Institute of Disaster Management, New 
Delhi 
 

11:20 Capacity Building of Engineers & Masons: A BSDMA Initiative  
Shri B.K. Mishra, Senior Advisor, Bihar State Disaster Management Authority 

11:40 Open Discussion 
 

11:30 Tea 

 
 

SESSION 5 Public Private Partnership 
 
Chairman: Anil Sinha, Former Vice Chairman, Bihar State Disaster Management Authority, Patna 
 
12:00 Financing Earthquake Risk Reduction  

Professor Santosh Kumar, Professor, National Institute of Disaster Management, New 
Delhi 
 

12:20 Scenario Building of a Major Earthquake in NCR Region  
Professor Ravi Sinha, Professor, Indian Institute of Technology, Mumbai 
 

12:40 Role of Private Sector in Disaster Risk Reduction  
Brigadier (Retired) Dr. B. K. Khanna, Lead Senior Consultant, FICCI, New Delhi 
 

13:00 Open Discussion 
 

13:15 Lunch 
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Valedictory Program 
 
14:00 Chairman 

 General (Retired) N. C. Vij, Former Vice Chairman, NDMA, New Delhi 
 

Panelists for Discussion and Open House 
 Shri K. M. Singh, Vice President, PPF, New Delhi 
 Shri Anil Sinha, Former Vice Chairman, BSDMA, Patna 
 Professor C. V. R. Murty, Director, Indian Institute of Technology Jodhpur 
 Professor Santosh Kumar, Professor, National Institute of Disaster Management 
 

Concluding Remarks 
 Dr. Arvind Gupta, Director, VIF, New Delhi 
 

  

 
15:30 

 
Tea 
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Recommendations 

 

1. Mitigation: 
 
i. To put in place a comprehensive ‘National Earthquake Risk Mitigation Project 
‘(NERMP) for capacity building of engineers, architects and masons in a time bound 
manner.  
 
ii. To create a trained pool of technocrats and surveyors as Master Trainers, who in turn 
would train professionals for Rapid Visual Screening (RVS) of existing buildings, 
particularly life-line buildings? This may be done in PPP mode 
 
iii. To create a pool of architectural and engineering Master Trainers who would train 
architects and engineers at the local level for retrofitting of fragile buildings, particularly 
life-line buildings in vulnerable areas. Fixing critical infrastructure through retrofit should 
be seen as a crucial intervention. This may be done in PPF mode. 
 
iv. To train engineers, architects, town planners and municipal authorities dealing with 
building permit registration, construction safety monitoring, dangerous building 
identification and demolitions for quality assurance. 
 
v. To put in place an effective techno-legal regime to ensure strict adherence to the National 
Building Code and Building bye laws. The National Building Code, which is an advisory, 
may be made mandatory with appropriate modifications. There is a need to have a techno-
legal regime for rural areas as well. 
 
vi. There is a need to attract innovative construction technologies which are adaptable, 
sustainable, and cost-effective, and can be used for creating large scale liveable and 
affordable housing at rapid pace. 
 
vii. Disaster resilience should necessarily be inbuilt in all infrastructure projects as a part 
of achieving Sustainable Development Goals. There is a need to integrate seismic hazard 
reduction as a part of the national development plan so that mainstreaming takes place. 
 
viii. Disaster Risk Reduction (DRR) activities may be brought within the ambit of the CSR 
activities by the Ministry of Corporate Affairs. 
 
ix. A NDMA proposal to have a ‘National Mitigation Reserve’ to cater to the requirements 
of 2.5 lakh people in the plains and one lakh in the mountains in the aftermath of a major 
disaster needs to be approved. It is proposed to have rolling reserves to be automatically 
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recouped after use. The money to be deducted from the central government funds allocated 
to a state during a disaster. 
 
2. Response:  
 
i. The long-standing proposal of having a National Disaster Response Academy at Nagpur 
with a mandate to train trainers for the NDRF, the SDRF and neighbouring 
countries,including BIMSTEC countries, should be accorded priority. 
 
ii. NDRF Headquarters should have a research and development wing manned by 
experienced professionals to ensure continuous upgradation of equipment with latest 
technology. 
 
iii. Approval may be accorded to the NDRF to prepare some of its teams for INSARAG 
(International Search and Rescue Advisory Group) certification in order to qualify for 
international response under the UNDAC System at short notice. 
 
iv.  Multi-layer response infrastructure should be put in place with capacity building of 
SDRF, Fire and Emergency Services and Civil Defence in states and Union Territories as 
force multipliers to the NDRF. These agencies, including the armed forces should be 
integrated in the disaster management framework with well laid out standard operating 
procedures (SOPs). 
 
v. The community being the first responder in any disaster, community capacity-building 
and awareness generation should constitute an important component of any disaster risk 
reduction initiative. SDMAs should be mandated to accord high priority to capacity-
building at the Panchayat level as they lack financial planning and technical capacity.  
 
3. Technology:  
 
i. Seismic hazard map needs to be revised (last revision done in 2002, according to the 
NDMA) 
 
ii. A comprehensive seismic microzonation study of all smart cities of India by the National 
Centre of Seismology (NCS) for generating inputs for earthquake risk resilient structures 
under a time bound programme. (The NCS & Ministry of Earths and Sciences has already 
initiated this move) 
 
III. Infrastructure and technology gaps like use of drones, sniffer dogs, good maps, real 
time and effective warning system need to be addressed. 
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4. Hill Area specific:  
 
i. A multi-departmental, multi-disciplinary Landslide Policy Committee may be set up for 
hill towns to develop or tighten regulations for building construction, slope cutting and 
slope modification. 
 
ii. Prepare a long term (may be until 2040) Mitigation Action Plan describing mitigation 
measures for hill towns and identify responsible agencies, resources and time frames. 
 
iii. Considering the likelihood of hill towns getting cut off by earthquake induced 
landslides, modify one major road connecting to the rest of the country and airport to 
remain functional after damages. 
 
5. Rehabilitation/ Reconstruction:  
 
i. There is a need to capture significant advancements in rehabilitation techniques. With 
proper analysis methods (linear/ non-linear) and performance-based assessment, cost 
effective techniques could be identified. 
 
ii. Reconstruction should be owner- driven, as far as possible. 
 
6. Medical:  
 
i. Every hospital should have a safety plan which should include evacuation training from 
guard to staff, vertically and horizontally. 
 
ii. A multi-sectoral plan should include networking of hospitals for mass casualty 
management. 
 
7.  Awareness Generation:  
 
i. Utilising social, print and electronic media to generate public awareness. This should be 
a continuous activity. 
 
ii. Create public awareness through innovative means. A dedicated television channel to 
take up national issues with judicious mix of disaster management and disaster risk 
reduction methods might be a good option. 
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iii. Public Private Partnership by way of involvement of the private sector, civil society 
organisations like Self Help Groups, Resident Welfare Associations, Panchayats, ULBs 
and such other interest groups, besides industries, including FICCI, UNSIDR-ARISE etc., 
can go a long way in creating public awareness and capacity-building, particularly in 
vulnerable areas. 
 
8. Financing:  
 
i. There is a need to build financial resilience by means of insurance, monetary and fiscal 
policies. 
 
ii. The ideal route would be public private partnership in disaster risk reduction initiatives  
 
9. Institutions:  
 
i. In order to have a holistic, all-encompassing and coordinated approach with easy 
accessibility to the top rung of leadership and finances, the original status of the NDMA 
may be restored. 
 
ii. Financing for disaster risk reduction may be routed through the NDMA 
 
iii. Need to build the capacity of the local government and panchayat as they lack both 
financial planning and technical knowhow 
 
iv. Disaster diplomacy: New elements to be introduced in diplomacy and disaster risk 
reduction may be one. 
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Minutes of the National Workshop 

on 

Earthquake Preparedness in India 

25-26 October, 2018 

Organised by VIF, PPF and FICCI 

 

Date- 25/10/18 

Inaugural Program 

 

Lt. Gen. (Retired) Dr. J.R. Bhardwaj, Chairman, CIDM (FICCI) and Former 

Member, NDMA 

The capabilities of emergency services to cope after an incident in our nation are highly 
limited. The overall response to an earthquake needs to become quicker and efficient, and 
would require a more holistic and long-term approach. Some crucial aspects highlighted 
during the presentation are:  

 Children should be taught about this in schools  
 Accountability of failure needs to be fixed 
 Guidelines   must be changed if private sector is involved  
 Earthquake preparedness needs attention 
 National Mission for Earthquake needs to be launched  
 At present 600 districts have onsite plans. There is a new initiative by FICCI 

wherein it has set up a public forum for disaster backed by the United Nations. This 
is the first such forum in the country  

 Training of the community and bringing in industry will help achieve desired 
objectives 

 Recommendation: FICCI has given a mandate for private sector involvement. 
India should use the   PPP mode, including educational institutions, private sector, 
major and minor bodies) More than half of the Gross Domestic Product comes from 
the private sector, therefore not utilizing the PPP arrangement could be  detrimental.   
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Shri K.M. Singh, Former Member, NDMA 

 
India has prepared itself well for cyclones and tsunamis during the last few years, 
but the same cannot be said for earthquakes. The country has not witnessed a major 
earthquake since the Assam Earthquake (8.5 on the Richter Scale). However, 
considering the high seismic vulnerability of Northern India, the threat of a major 
earthquake looms large over the region. If a massive earthquake similar in intensity 
to the Haiti Earthquake of 2010 occurs in Delhi, the scenario would be horrifying. 
As far as Delhi is concerned, its vulnerability to an earthquake is very high as it has 
a large number of old and fragile buildings. Most of the multi-storey buildings are 
not earthquake resilient and building norms are not being followed in new 
constructions. The Yamuna Belt along which constructions have come up in Delhi 
in recent years was considered unsafe by Britishers because the alluvial soil in this 
belt was subject to liquefaction. This reveals how the issue of safe construction has 
taken a back seat in the name of development. While such unplanned development 
is creating livelihoods, at the same time it is risking the lives of millions through 
unsafe constructions. 
 

In this backdrop, the launching of a comprehensive National Earthquake Risk 
Mitigation Project needs to be accorded high priority by the   government. 
 

In the highly vulnerable hilly regions of the North Eastern states, Jammu and  
Kashmir, etc.,  houses built by local masons with traditional knowledge used to be 
earthquake resilient, but this practice is gradually getting extinct. Hence, there is a 
need for capacity building of these local masons. 
 

Shri R.K. Jain, MemberSecretary, NDMA 

There is a need to formulate a comprehensive plan for ensuring efficient risk 
management for an earthquake. It is because around 59 percent of the area in our country 
is prone to earthquakes, where nearly 78 percent of the total population resides. Hence, 
we can perceive that there is higher vulnerability in terms of a portion of the population 
(80 percent approximately) actually exposed to this risk. Another disconcerting factor is 
inadequate construction practices. More than 85 percent of houses are made up of either 
brick walls or stones, which makes them highly vulnerable to an earthquake.   
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There have, however, been several positive steps: The number of mock drills has 
considerably multiplied at the state level. So far 732 mock drills have been conducted 
over the past four years. The National Plan which was missing earlier has now been laid 
out horizontally for the Government of India and vertically for state governments.  This 
plan is important as it must be used as a guide for plans made by each state. The plan is 
now being revised.  

 
There are still some areas that need intervention. These include implementation of 

guidelines and the need for an 'Earthquake Index' for major cities to know which are 
more prone to such natural calamities. The NDMA is coming out with a manual for home 
owners, but these efforts alone are not enough.  There is need for a more comprehensive 
plan to achieve the desired results. 
 

Gen. N.C. Vij, Former ViceChairman, NDMA 

In the field of disaster management a few things that have gone off well include: 

 Disaster Management Policy has been revised 
 National Action Plan has been put into action 

Cyclone Disaster Risk Reduction has been a major benchmark achieved by India as we 
hardly have any casualties in case of a cyclone anymore. As far as earthquakes are 
concerned, we have now joined all major organisations across the nation under the disaster 
management framework. In 2015, India joined the SENDAI Framework which talks of the 
adaptation of disaster and risk reduction into climate change which is a major advancement, 
because the world has moved on from disaster management to disaster risk reduction as it 
is more workable. India is also part of the  Paris Climate Change Framework and has  
earned a good reputation for talking  about its  advancement towards  far more sustainable 
and environment-friendly energy sources. 

As far as current high-rise infrastructure and buildings are concerned, we have many   and 
far more are coming up. Most of them have not been through a proper audit for disaster 
resilience. In case of an earthquake of higher magnitude, these buildings face a big risk of 
foundation failure. Casualties can also happen due to internal infrastructural loopholes such 
as staircases and external facades, which might create problems during evacuation. There 
is also the risk involving outbreak of fire. Drills on evacuation from high-rise buildings are 
still to be worked out. There is a requirement of a plan for mass casualty evacuation in case 
of a disaster. Implementation of the same is a massive task. 
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There are 22 states that fall under earthquake prone Zones 4 and 5 in India. Earthquake risk 
reduction plans were formed and picked up by some state governments for implementation 
and there is a requirement to have a look into that.  Public awareness programs are going 
well, but perhaps further additions can be considered as far as intricacies are concerned. 

Another initiative that could be taken is making disaster risk reduction an integral part of 
various government schemes like the Pradhan Mantri Gramin Avas Yojna, wherein after 
agreement with the concerned ministry, a certain amount of money can be allocated to 
bring about an earthquake resilient component in all structures being constructed. Any new 
project coming up is required to have government-approved disaster resilience self-
certification. 

For private housing projects, with the consultation of the Reserve Bank of India, it has been 
agreed that bank loans will be approved only after the concerned bank gets the structural 
certification for earthquake resilience of the building, although, the only issue with the 
above mentioned initiatives are implementation and pace. 

Mock exercises and drills for preparedness have turned out to be a major success and ensure 
alertness in the community, besides optimal utilisation of available resources.    

A ‘School Safety Program’ has been initiated in various educational institutions which has 
been further toned down by governments for implementation in 22 states and 43 districts 
only.  A 50-crore rupee budget has been allocated for the same. Also, there is a Supreme 
Court order of 2009 making it mandatory on the government to ensure its implementation. 
As is evident, if a disaster strikes in daytime, educational institutions risk suffering 
maximum casualties, so, it is important that this project is taken seriously. 

Another major challenge post a major disaster maybe the rehabilitation of two to three lakh 
affected people in rehabilitation camps. The immense requirement of amenities like tents, 
sanitation, lighting, pre-fabricated shelters, etc. are not available instantly. A program 
facilitating such provisions was prepared and presented to then Prime Minister Dr. 
Manmohan Singh, which was approved by him, allocating a budget of Rs. 400 crores for 
it. 

Two major initiatives taken by the government recently include: 

 Our nation has become a part of the Global Coalition on Disaster Risk Reduction, 
and under this initiative, India held a meeting in October 2018 which has been 
successful in propagating an  agenda to work on four verticals of disaster 
management which include risk assessment for infrastructure, improvement in 
standards of infrastructure, role of finance in promoting disaster resilience of 
infrastructure and  a mechanism for supporting recovery in infrastructure. 
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 Another initiative that has now become an accepted norm is that any disaster risk 
reduction arrangement will be adaptable to the climate change pattern and that 
both should be in-built into each other. 

Other initiatives include: 

 ARISE is a major step as far as private sector industries are concerned. 
 As far as disaster risk reduction is concerned, it must be included in our National 

Action Plan/Program and an audit should be done to imbibe this aspect into it. 
  Full attention to climate change should be given as it affects everybody and also 

affects relief programs during disasters. 
 The NDRF under the NDMA started with eight battalions, which was increased 

to twelve battalions. The government has given sanction to further raise it to 
sixteen. One of the major tasks before the NDRF is capacity building. A state-of-
the-art training centre of international standards is a key requirement for the 
NDRF. 

Dr. Arvind Gupta, Director, VIF  

All distinguished panellists, guests, students and other participants are welcome to this 
conference on ‘Earthquake Preparedness in India ‘a topic of great relevance. Although 
India is highly prone to natural disasters, the awareness among people to deal with disasters 
is very low. Natural disasters in India take a heavy toll of human life, society and the 
economy. More importantly, they also break the resolve of people leading to despondency 
with moral and psychological impact. 

The last three decades have witnessed several major earthquakes at Latur, Bhuj, 
Uttarakashi, Jammu and Kashmir and Sikkim, leading to large scale loss of lives. 
Interestingly, most of these lives were lost not because of earthquakes, but because of 
building collapses. Regrettably, the risk to life has increased manifold due to unplanned 
and haphazard urbanisation. Today even a minor earthquake can lead to major human and 
economic disaster. The scenario in Delhi and the NCR, where even minor rainfall leads to 
building collapse, is very depressing. On the contrary, in the triple disaster in Japan in 2011, 
the loss of lives was hardly in two digits. It was so because Japan had prepared itself to 
meet such challenges. If Japan can do this, there is no reason why India cannot. In this 
regard international cooperation is very important aimed at making our response 
mechanism much quicker and more efficient. 

  
There is a need to have a holistic and long-term approach with children being sensitised to 
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risk from earthquakes in schools. Equally important is to look at the aftermath of an 
earthquake namely, rehabilitation and reconstruction which takes years. 

There is also a need to ensure the enforcement of guidelines and accountability for failures. 
The conference would discuss whether the NDMA Guideline has been effective and 
whether there is a need to look at it afresh in the light of changes in technology and 
demographic patterns etc. Another important issue is the involvement of the private sector 
with civil society and government. Awareness, anticipation, policy planning and execution 
are the key to better earthquake preparedness in India. Town planning, building bye-laws 
and better construction methodologies can mitigate the risk of an earthquake. A National 
Mission to prepare for an earthquake should perhaps be launched immediately because the 
cost of delay in raising awareness and preparing ourselves could be dangerous. 

This workshop has a comprehensive agenda and the distinguished panellists would hold 
deliberations on all issues. The recommendations of this workshop would be shared at 
appropriate levels. 
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Session 1- Earthquake Risk Reduction 

 
Administrative Innovations and Best Practices in Earthquake Management and 

Governance 

 

Professor Amita Singh, Chairman, Special Centre for Disaster Research, JNU 

  

Cities have reached a chaotic situation and lost their capacity to accommodate the unending 
flow of migrants while working to comply with  building bye-laws. This is a standard 
narrative shared across all booming cities rising both vertically and horizontally. Ironically, 
due to the lack of manpower and implementing machinery, even district towns and country 
planning offices have ignored most of the illegally clustered areas, declaring them as ‘no 
solution zones. Political and community mobocracy prevents law and governance agencies 
from implementing laws. These areas are just waiting to crumble. Three primary deficits 
are visible in the policies to prevent earthquakes from turning into mega disasters. They 
are as follows: 

 Local community groups survive on rent seeking by defying building bye-laws as 
this is business and a livelihood hub. 

  The role of SDMAs is questionable as they are not prepared in vision and mapping 
exercises. 

  Basic defects in law are also left unattended due to political whims and ineptitude, 
i.e. the recent change in building bye-laws has allowed  cities in Haryana  to 
construct four -storied buildings without clarifying whether the four floors start 
from the basement or from the ground floor. 

Indian disaster management practices also lack institutional memory, which is most 
important, but due to many valuable collaborations, are lost with time.   

 

Current Earthquake Disaster Management Policy Gaps 

 

Professor Santosh Kumar, Professor, NIDM 

 

Approximately, 80 to 90 percent of the population resides in risk prone regions in our 
nation and 60 percent of them are youth. There is a need to minimise risk while transferring 
it to the next generation. Risk does not go to the public domain; hence, there is a need to 
move from mitigation and prevention to risk reduction. Along with this, another shift which 
is required in the context of risk reduction and its components concerns present 
mechanisms, institutions etc.  Public awareness systems or mechanisms at present are not 
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strong enough. The priority is to create post-earthquake housing structures and incentives 
for reduction. Capacity development is the need of the hour. We need to learn from the 
experience of the Kerala floods and understand the fact that immediate recovery is possible 
only through community and individual engagement. Hence, there is a need to create 
voluntary opportunities and incentives. 

 

Earthquake Prediction and Seismic Microzonation: Need for Policy Sensitisation 

 

Dr. O.P. Mishra, Scientist, Ministry of Earth Sciences, Government of India  

 

An earthquake is one of the most uncertain natural calamities and is not get confined to 
geographical boundaries of any country. Rather, the rupture propagation of an earthquake 
can impact parts of the source zone beyond the boundary of the source location, therefore, 
it is called a trans-boundary disaster. “Earthquake is like the heart attack of the earth”. 
Therefore, it is relevant: how to reduce earthquake/seismic hazards – predicting/ 
forecasting earthquake, development of earthquake early warning systems, development 
of earthquake risk resilient structures and design and role of seismic microzonation.  

There is a huge gap between public perception and acquiring the scientific understanding 
of an earthquake-generating mechanism. Prediction of an event involves anticipation - 
origin of the seismic zone; justification with parameters; expectations without reference to 
precise location, size time and authentication with reference to location size and time. 
There are different types of earthquakes and tremors that take place in the Indian 
subcontinent. Comprehensive seismic microzonation is the solution for generating inputs 
for earthquake risk resilient structures for reducing earthquake hazards. 

 

Policies needed to strengthen initiatives towards Earthquake disaster management 

 

Professor Ravi Sinha, Professor, IIT Mumbai 

 

Significant changes in landscape noticed between 1988-2018. The period between 1990 
and 1999is regarded as the International Decade for Natural Disasters. Encouraging 
mainstreaming and encouraging community involvement is crucial.  The years 2001 to 
2003 are important in terms of the National Committee on Disaster Management. India’s 
landscape is also changing and by 2030 the per capita income will be four times what it is 
today. As a nation, we are rising, evolving in terms of economic development, aspirations 
and undertaking greater interventions. The disaster management policy needs to be future 
perspective, have stronger recognition of underlying causes of risk, should target both 
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strategic and tactical programs, encourage institution building and also look at the 
aspirations of future society.  
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Session 2 -Improving Earthquake Safety of Built Environment 

Earthquake-resilient Infrastructure in India 

 

Shri Kamal Kishore, Member, NDMA 

 
The presentation highlights that reducing infrastructure losses in disasters is critical for 
achievement of all loss reduction targets enshrined in the Sendai Framework. It is important 
for achieving sustainable reduction in disaster-related deaths, number of affected people 
and economic losses. The presentation provides an analysis of ten major disasters 
worldwide over the last fifteen years and highlights the damage to infrastructure as a 
proportion of the total  loss. Upto two-thirds of the total damage after major disasters are 
related to the infrastructure sector. Besides direct impact, these losses also lead to 
downstream economic losses due to disruption in services and resultant loss of 
productivity.  

 

Given the rapid growth of infrastructure in India (e.g. India’s energy production is set to 
double by 2025, its metro length is set to go up by six times), it is important that disaster 
resilience is built into all infrastructure projects. There is a need to take a systems approach 
to disaster resilient infrastructure. We need to go beyond ‘fail safe’ to ‘safe to fail’ 
infrastructure. When rare extreme events occur, failure should not be catastrophic and we 
should be able to contain the effects of such black swan events.  

 

Experience of building Back better: Reconstruction after 2001 Bhuj Earthquake 

 

Dr. V. Thiruppugazh, Joint Secretary, NDMA 

The reconstruction process is quite challenging. It is conflicting in nature.  Building back 
takes nearly 10 to 20 years, and hence, there is need to go slow. The presentation 
highlighted the need for capitalising the short window (available post disaster) and the 
camcorder policies. 

There was a mention of guidelines.  
 
Key insights: In urban areas, the GDCR has been revised. Differential financial assistance 
is provided in order to ensure quality reconstruction takes place between rural and urban 
areas. Assistance is provided in three instalments. Similarly, wide ranging initiatives by 
the NDMA were discussed. However, there are some issues which need to be addressed 
to ensure desired changes and results: 
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 Sustaining the initiatives: The momentum has to be maintained. This could be 
done by undertaking activities of continuously educating people and building 
enough capacities of the communities. 

 Building capacity at local government and panchayat levels as they lack financial 
planning and technical capacity. 

 Techno-legal regime for rural areas. 
 Regulation and enforcement: There should also be an exit policy for external 

agencies besides an entry policy. 
 Redevelopment and land use planning. 
 Picturing a long-term perspective (for about 100 years and not 20-25 years). 

 

Technologies for Earthquake Safe Houses 

 

Dr. Shailesh K. Agrawal, Executive Director, BMTPC, MoHUA, GoI 

 

Urban transformation in India is unprecedented. It is envisaged to construct ten million 
houses by 2022 in urban areas and ten million houses (three years) in rural areas through 
the PMAY-Gramin, that is 6500 houses per day. There is minimal surety that present 
structures are disaster resilient. These structures also ignore the green aspects of resource 
and energy efficiency.  Hence, new technologies are being introduced to construct houses. 
The government is incorporating a more structural ‘Complete Building system’, thus 
ensuring delivery of fully finished interiors and exteriors and reducing the intensity of on-
site work.  The presentation highlights the benefits of new technology intervention: 

 Safer and disaster resilient house 

 Better quality of construction 

 Low maintenance 

 Speedy construction resulting in early occupancy 

 Cost effective and environment friendly 

 Better fire resistance and thermal efficiency   

There have been several directives given by government agencies on adoption of these new 
and emerging technologies. Also, an event - Global Housing Technology Challenge - India 
(GHTC-I) - has been initiated to attract innovative construction technologies which are 
adaptable, sustainable, cost-effective and can be used for creating large scale liveable and 
affordable housing at rapid pace. 
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Earthquake Risks in Hill Towns 

 

Shri Hari Kumar, Geo Hazards Society India   

 
Earthquakes maybe a natural calamity, but the disaster is man-made. India’s rapid urban 
growth is also reflected in our hill cities and towns. The latter are growing far beyond what 
was envisaged in their respective master plans and thus have become more vulnerable. All 
such towns in the Himalayas fall in the high (Zone IV) or the severe (Zone V) earthquake 
zones. Many of them are difficult to access and isolated not only in terms of geographical 
distance, but also in terms of technical capacities for earthquake engineering, land-use 
planning, engineering geology etc. Many of these populous towns are also connected to 
the rest of the country through less than two roads, which are prone to earthquake-induced 
landslides. 

Geo-Hazards International joined hands with the Government of Mizoram to find out the 
effects of a strong earthquake on Aizawl, the most populous hillside city in the country. 
The results revealed the severe risk and factors affecting it. The multi-layer exercise also 
brought out sector-wise risk reduction recommendations that the Aizawl Municipal 
Corporation has taken forward. 

It is important to develop such earthquake scenarios for more of our hill towns such as 
Gangtok, Mussoorie and Shimla. It must include an understanding of the effects of the 
earthquake on various utilities such as power and water supply, hospitals etc. that become 
critical in determining casualties and losses in such events. Aizawl has developed a long-
term plan for reducing its risk to future earthquakes called the ‘Roadmap to Stability’ 
( https://amcmizoram.com/uploads/files/road-map-to-stability_18102018121358.pdf) and 
has started achieving milestones in risk reduction. 

Our risks will spiral out of control if we do not initiate similar assessments through 
scenarios and make long-term mitigation plans to reduce them in our hill towns. 

 
  

https://amcmizoram.com/uploads/files/road-map-to-stability_18102018121358.pdf
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Session 3: Earthquake Response: Capabilities and Gaps 

 
Chair- Shri K.M Singh, Former Member, NDMA 
 

The NDRF, with its present strength of twelve battalions comprising of over 13,000 
personnel, is the single largest dedicated disaster response force in the world. It is trained 
and equipped as per international standards to handle any natural disaster and also CBRN 
emergencies. It has earned a reputation for its professionalism at the national level and also 
abroad. In its first ever deployment in   Japan in 2011, the commendable work done by it 
in sub-zero temperatures at Fukushima, notwithstanding the hazards of nuclear leakage, 
earned it applause across the board in Japan and India. Significantly, Prime Minister Modi 
recently complimented the NDRF and announced a national award every year in this field. 

 

Some significant gaps in the field of disaster response are: 
 

 Non-availability of an appropriate training infrastructure for the NDRF. The long-
standing proposal of establishing a training institute of international standard at 
Nagpur to provide training for trainers of the NDRF, SDRF and neighboring 
countries on priority. 
 

 Four tier response mechanism:  
Considering the high degree of vulnerability from natural and human-induced 
disasters, India needs to have a four-tier disaster response mechanism on 
following lines: 

  
National level: NDRF and Armed Forces  
State level: State Disaster Response Force (SDRF) 
District level: Civil Defense, Fire and Emergency Services and NGOs 
Panchayat level: Community volunteers  

 Capacity Building of response mechanism at the State, District and Panchayat 
levels need greater attention by state governments. 

 
Disaster Response Agencies in States: Need to optimise capabilities 

 

Shri P.N. Rai, Member, Bihar State Disaster Management Authority 

 

An important challenge to our country during an earthquake relates to rapid and unplanned 
urbanisation, which is primarily mason-driven. Simultaneously, another challenge relates 
to the rescue and relief approach. In many states the SDMAs and other concerned 
departments like health, municipality, district administration, police, fire services and other 
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specialised agencies are inadequately geared to meet the enormity of sudden challenges. 
However, in Bihar, most entities are fully functional.  

 

In order to address challenges from an earthquake, states need to invest in capacity building 
for all stakeholders. The major challenge is to change the community and local body’s 
mindsets which lack preparedness and sensitisation. Issues like information gathering, risk 
assessment, logistics, equipment, etc., need attention. Infrastructure and technology gaps 
like the use of drones, sniffer dogs, life detectors, good maps, good warning systems for 
people, etc., need to be addressed. Another important requirement is documentation which 
is generally missing. Standard operating procedures need to be designed. Important aspects 
of post disaster responses like coordination with district and state levels, protocols, (like 
where to go, whom to contact, etc.)  resource management, etc., need to be dealt with. 

 

India’s preparedness to respond to earthquake and measures need enhancing 

Shri Arjun Katoch, Chairman, Delhi Policy Group 

  

Measures to enhance earthquake preparedness: 

 Route disaster risk reduction, finance to states through NDMA  

 Induct professionals in NDMA to deal with disaster management 

 Integrate Armed Forces, NGOs and Civil Society in disaster and earthquake 
preparedness planning at all levels  

 Develop a national system for early warning of the public  

 Create credible media, including social media management capacity 

 Create national capacity for rapid reinforcement of field coordination in an 
earthquake similar to the UNDAC System  

 Earthquake preparedness in the Disaster Management Act, 2005, does not deal with 
communities and municipalities. No tradition of volunteerism; no provision for seeking 
local funding for local risk reduction and no emphasis on earthquake preparedness in 
schools. 

Effects of a major earthquake:  

 Causalities in lakhs  

 Schools, hospitals will collapse 

 Hundreds and thousands of dead bodies and no means to dispose of rubble  
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Media coverage:  

 Instant video of people faced with disaster critical. A major earthquake can 
have huge impact. Data of causalities in major earthquakes in the world: 

                        2001- Bhuj- 20,000 killed 

                        2015- Nepal – 8000 killed 

                        2010- Haiti- 200,000 killed 

                        1556- Shanxi, China- 830,000 killed 

India has a capable and experienced armed force which is an important asset. Our society 
is extensively networked. The Indian Red Cross is the largest Red Cross Society in the 
world. Extensive network society is required. 

Weaknesses in earthquake preparedness:  

 Non-involvement of political leadership  

 Non-integration of the armed forces with preparedness. 

 Non-involvement of NGOs and the Red Cross.  

 Poor levels of community involvement 

 No earthquake warning system  

In schools in Istanbul, Turkey, every child is taught what to do during an earthquake. India, 
on the other hand, is unprepared for an earthquake.  

Some measures to enhance earthquake preparedness:  

 Having professionals with years of expertise  

 Launch a national mission like Swatch Bharat  

 Integrate Armed Forces in field coordination  

 Give due importance to community preparedness 

 Inculcate volunteer tradition  

 Ensure funding for local risks.  
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Significance and Relevance of Incident Response System 

 

Shri J.K. Sinha, Former Member, NDMA  

The presentation highlighted the need for an Incident Response System (IRS)2: 

 The previous system lacked accountability, 
  Unclear chain of command and supervision of response activity 
 Lack of co-ordination between first responders, individuals, professionals and 

NGOs 
 Lack of utilization of common terminology  

Hence, resorting to an incident response system (IRS) is crucial for orderly and systematic 
planning and proper communication. As far as methodology is concerned, different 
agencies and departments need to formalise a Response Management Structure whilst 
working together in managing a disaster scenario. 

Significance of IRS includes: 

 Pre-determined teams 
 Systematic and complete planning process 
 System of accountability for IRT members 
 Clear cut chain of command 
 Effective resource management 
 Proper and coordinated communication systems etc. 
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Session 4: Capacity Building for Earthquake Disaster Mitigation and 

preparedness 

 

Mainstreaming Capacity Building and Present Status of NERMP 

 

Dr. V. Thiruppugazh, Joint Secretary, NDMA 

 
India could be categorised as a country with increasing urbanisation, increasing population 
and concentration of people and assets along with unplanned development. Hence, even if 
a small area is affected, the losses will be huge. There are no regulations for rural areas, 
while regulations for urban areas are robust on paper but never implemented.  Urban 
management practices are deficient and there is an inadequate techno-legal regime even to 
enforce existing building codes. There is also a lack of awareness and an asymmetry of 
knowledge between developers and buyers. Decisions taken are not as per market forces 
because of which illegal buildings crop up and induce violations.  There is a lack of low-
cost technology, trained masons and engineers for retrofitting and non-availability of low-
cost construction material.  Society is not risk sensitive, therefore, there is a need to 
generate a civil society demand for safety. Tremendous regulatory workload and multiple 
enforcement agencies lead to accountability issues as responsibilities are not clearly 
defined.  

Ways to ensure better earthquake preparedness: 

 
 There is a need for a seismic safety policy 
 New constructions should adhere to Building Codes 
 Sensitization programs are required  
 Need for launching a mass IEC campaign to create demand and curriculum 

revision for engineering colleges  
 Development of low-cost earthquake resistant housing and introduction of a 

comprehensive building permit system  
 Handbooks and commentaries on building codes to be introduced  
 Ensure an adequate techno-legal and financial regime 
 Revision of the seismic hazard map (last revised in 2002) 
 The three errors of ‘ignorance, intention and execution’ need to be avoided. 

There is also a need for market sensitive regulation 
 Considering the tremendous workload on engineers, an all or none approach 

should be avoided  

While planning our way forward, we cannot overlook challenges. The entire nation cannot 
be covered in a single phase; therefore, multiple phases are required. The entire project is 
not driven by demand, but by safety. Therefore, it needs to become demand and not supply 
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driven.  The timeline for such projects needs to be increased. Retrofitting a multi-story 
building remains complex as universal consensus (of flat owners) might not be achieved. 
There is a lack of material which highlights the mechanism, systemic procedures and steps 
of undertaking retrofitting. This aspect still remains normative discourse. There is a need 
to integrate seismic hazard reduction as a part of the normal development plan so that 
mainstreaming takes place. 

 

Rapid Visual Screening of Buildings: Techniques 

 

Professor Chandan Ghosh, Professor, NIDM 

 

The presentation highlighted the need of Rapid Visual Screening (RVS) which is a cheap 
and fast procedure in assessing the safety of buildings and classifying them according to 
the risk they pose when there is a strong earthquake. The paradigm of sustainable 
development is of prime necessity in the realm of India’s soaring economy, even though it 
was in existence in different forms for developed nations. The upsurge in real estate 
development across the country necessitates quality monitoring and regulation. 

For a majority of buildings, beam-column supports/ junctions are not centrally positioned 
in all floors. Such defects go unchecked even in authorised constructions. Further, there is 
a huge shortage of experts to conduct post-earthquake impact studies on affected and built 
up facilities. Engineers, architects, town planners and municipal authorities dealing with 
building permits, registration, construction safety monitoring, dangerous building 
identification and demolitions need to be trained for quality assurance.  

Some key issues highlighted during presentations:  

 Architectural plans are sanctioned without sound methodology of site-specific 
tests/verification/professional judgements 

 Residents not fully aware of the potential danger, loss of life and livelihood, 
economic loss to cope up with each disaster. 

  Several buildings collapse without warning  
 Most buildings are not engineered, beyond any repair/strengthening measures 
 Building in many places are constructed without any breathing space in between, 

building bye laws do not follow emergency rescue procedures  in  narrow lanes/bye 
lanes 

  No authentic method of inventory/SOP of building functions are maintained; no 
regular health check-up of buildings done in a systematic manner 
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Some key suggestions made: 

 RVS should be undertaken extensively across the country, master trainers need to 
be developed 

 Detail vulnerability mapping needs to become utmost priority. Building typology 
manual to be introduced 

 LiDAR mapping should become a must for built-up facilities  
 Retrofitting of selected building and strict regulations for new buildings are to be 

given utmost priority 

 

Making Hospitals Safe 

 

Dr. Muzaffar Ahmad, Former Member, NDMA 
 

Considering the huge casualties during any major earthquake or any other natural disaster, 
there is a need to address the issue of basic services like hospitals etc. This presentation 
highlighted instances of collapse of hospital buildings due to an earthquake and or floods. 
It highlighted the need to place special focus on safety and vulnerability of hospitals and 
the  fact that they lack preparedness. Most of the casualties in hospitals following an 
earthquake or any other major natural disaster are due to underinvestment in the health 
sector, chronically weak health systems, poor facilities, location, design, construction, 
untrained staff and the absence of emergency plans. 

 

Some steps suggested to ensure safety of hospitals are: 

 Situate, design and build safe hospitals. 
 Assess and retrofit existing facilities as hospitals are life line buildings  
 Ensure structural safety, including ‘base isolation systems’ for hospitals  
 Plan different building codes for hospitals  
 Plan and train hospital staff for emergencies  
 Build partnerships with stakeholders  
 Design emergency planning process for all hospitals 
 Undertake hazard assessment with complete hazard map of hospitals  
 Undertake risk analysis and vulnerability assessment within a timeframe  
 Promote role of universities, schools and professional institutions  
 Ensure post-disaster assessment of NSEs (currently no standard is  

 available) 
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Technologies for Retrofitting Buildings in India 

 

Dr D.R. Sahoo, Associate Professor, IIT Delhi 

 
During a massive earthquake, there is a possibility of a lot of displacement and structural 
failure. However, the mode of failure for respective structures might be distinct. This is 
what governs retrofitting techniques that are to be adopted further. Hence, there is a need 
to identify the deficiency of the structure which should be fixed later. The presentation 
highlighted different forms of deficiencies and hence, different techniques.  There is a need 
not just for structural retrofitting, but also foundational retrofitting, considering where the 
structure is located. While initiating retrofitting activity for any structure, there is also a 
need to understand whether there is overall deficiency/failure or only some elements are 
weak. 

Reinforced concrete structures and masonry structures were discussed in the presentation. 
Classification of seismic strengthening into local modifications and global modifications, 
different tools and strategies with respective merits and demerits need to be studied and 
understood.  Hence, there is a need to capture significant advancements in rehabilitation 
techniques. With proper analysis (Linear/ Non-linear) and performance-based assessment, 
cost-effective techniques can be identified. 

 
Capacity Building of Engineers and Masons: A BSDMA Initiative 

 

Dr. BK Mishra, Senior Advisor, Bihar State Disaster Management Authority  

 

The presentation highlighted the challenges faced in the capacity building of engineers and 
masons. It is a well-known fact that most masons are not acquainted with basic practices 
of construction of non-engineered earthquake proof houses and structures.  In many cases 
they are only partially aware of the do’s and don’ts. It cannot be interpreted as lack of 
knowledge, but yes as lack of adequate interpretation. While conducting capacity building 
sessions for masons it is very important that it is done in the local language/ dialect ensuring 
better understanding and participation. 

The BSDMA conducts rigorous training for masons and engineers and the presentation 
highlighted some basic yet crucial components of capacity building programmes. There is 
a basic need to incorporate mason training in the integrated framework instead of 
conducting it in isolation. 
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Session 5- Public Private Partnership- 12:40 pm 

 
Shri Anil Kumar Sinha-Chair, Former Vice-Chairman, Bihar SDMA  
 
Various experiences and past instances worldwide show two factors killing people during 
an earthquake: One is  unsafe structures. Earthquakes do not kill; it is the unsafe, weak 
buildings and structures that do. Unsafe and weak school buildings and boundary walls 
killed 971 students in the Bhuj earthquake and similarly the unsafe district hospital building 
killed 179 people, including patients, nurses, other paramedic staff and some visitors on 
January 26, 2001.  

 Second is the way people respond to the shaking of the earth, meaning thereby, not 
panicking and responding as per the laid guidelines of Do’s and Don’ts. There are 
numerous cases, including case studies of children in the Nepal earthquake of May 
2015, wherein young children did not panic and practiced Duck, Cover and Hold 
along with their younger siblings, thus saving their lives. When enquired, the 
children explained that this happened because they had been taught the Do’s and 
Don’ts in school and had also participated in rehearsals from time to time.  

 It is important, therefore, to ensure that all buildings are safe and earthquake 
resilient and all possible measures are taken towards enforcing this critical measure 
by making it mandatory by law as has been done in the state of Bihar. The National 
Building Code has been made mandatory in the state by including all  necessary  
safe construction features  in the building bye laws that were  passed and approved 
by the state government in 2014.  

 All parents invest heavily in getting their children admitted in the best of schools 
where children spend more than a decade, but the same parents never question the 
school management on fire and earthquake safety plans.  

 In terms of response, while it is important to know what to do, which is knowledge, 
it is equally and more important to know how to do, which is practice and 
achievable through regular rehearsals and mock-drills.  

 It is of prime importance to learn lessons from past disasters as each disaster is 
unique in terms of the signature it leaves, and hence, the significance of 
documenting successes and failures on a regular basis by various organisations in 
the country.  

 Comparative studies on massive earthquakes in Haiti (which was almost 
completely destroyed with more than two  lakh deaths and massive infrastructure 
losses) and Chile (which suffered practically no loss of life and negligible damage 
to property and infrastructure) in January/February of 2010 done by the Bihar State 
Disaster Management Authority also highlighted the above lessons and reiterated 
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the criticality of safe construction along with public awareness and education in all 
sections of  society with special emphasis and focus on school children, women and 
girls and other people with special needs.  

 Public private partnerships by way of involvement of the private sector, civil 
society organisations like SHGs, RWAs, Panchayats, ULBs and such other interest 
groups and similar organisations can go a long way in achieving these objectives.  

 

Financing Earthquake Risk Reduction 

 

Professor Santosh Kumar, Professor, NIDM  

 

Disaster Management has remained a challenge for long. We keep learning from disasters 
and keep changing our strategies. We have now moved from post-disaster relief 
management to pre-disaster risk reduction planning. Holistic disaster management process 
gets integrated with various activities required to be taken in pre-during –and post disaster 
scenarios. It activates various stakeholder engagements. Disaster management is primarily 
understood as public good, and hence, it remains the responsibility of the government. But 
if we look at various activities, we find many activities are performed and can also be 
performed by many private players too.   Hence, we need to determine that disaster 
management is public good, or it is a mixture of both public and private? This would help 
in determining allocation of business, responsibilities and funding. How to bring the 
resources on the floor is the real question. How are we making places safer or investment 
for safety?  Information about the risk of impending disasters due to various hazards, 
especially an earthquake should be given to the people in a simple but more powerful 
manner.  

 Firstly, the risk should be identified, quantified and be informed to the people who are 
likely to get affected by those risks in a very simple language. The government has planned 
for a trillion-dollar investment for building infrastructure in the coming years. The question 
that needs to be asked is whether these investments would be risk sensitive or risk blind? 
To make these investments resilient, there would be an additional funding requirement for 
the protection of both built infrastructure and a proposed new one. And also, a challenge 
of addressing post disaster recovery requirement. There is a need to look for more financial 
options for reducing the incidence of natural disasters. In India, 80 to 90 percent of losses 
are uninsured. Whereas in many developed countries the scenario is the 
reverse. Insurance is one of the efficient ways of funding. Cost Benefit Techniques - 
encouraging community and individuals to protect their own investment either by making 
it resilient or by exploring financial alternatives such as insurance, risk pooling etc. 
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Hence, the key recommendations in the context of the risk of today and the future are the 
following:  

 Business as usual “will not work in the context of high exposure of disaster risks 
and the climate change scenario 

  Government has to work towards meeting the people's safety net and international 
obligations for DRR and sustainable development. There are substantial increases 
in stakeholders and problems have become complex 

  Engagement of the private sector in sharing some responsibilities, including CSR 
is the need of the hour 

  CSR should also open the window for funding disaster risk reduction and long-
term recovery 

 The states should consider that it is an issue of prestige, and hence, the national 
fund must be brought   

Funds are operating in complex political and social dimensions. 

  “Surplus of SDRF funds with the states should not remain for long. There is a need 
to have a policy on expenditure 

 Incentivization of risk reduction should be worked out and there is need for 
continuous research on the  effectiveness of public spending on DRR 

 Mainstreaming DRR should be top priority as no budget can ideally reduce existing 
and new risks 

  Risks should be embedded in the budgeting process. Unless the system of 
budgeting is changed, it will not be a very scientific approach for the DRR 

 Other sector participation - Insurance, risk transfer and engagement of the private 
sector should be recommended 

 

Scenario building of a major earthquake in the NCR region 

 

Professor Ravi Sinha, Professor, IIT Mumbai  

 
Most effective remedies for disaster management require a deep understanding of the 
hazard, vulnerability and exposure. In the case of Delhi, it is well known to the public that 
the risk is high. However, with limited human and capital resources, this information does 
not provide the ability to undertake effective steps. In order to effectively reduce 
earthquake risk in Delhi, there is a need to understand who is at risk, due to which causes 
and what interventions can reduce the causes or help to manage the post-event in a better 
manner. If this is not done, then intuitively decided disaster management efforts might lead 
to misallocation of resources.  
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Looking into the earthquake risk of Delhi, its population has increased drastically in recent 
decades. Constructions do not take safety into consideration in all areas. In slum areas, 
buildings are constructed with least safety considerations.  

Earthquake scenario simulation shows that in the event of a shallow earthquake with Delhi 
as the epicentre, the injuries/casualties can reach up to 2 lakhs, which will account for one 
percent of the population. The distribution of the people with injuries and deaths can also 
be predicted through simulation. The information regarding potential hotspots that will 
experience concentration of adverse impact after an earthquake can be used for focussed 
disaster management plans addressing specific needs such as temporary shelters, medical 
assistance, etc. The distinction of requirement of “what” and “when’ post an earthquake 
will add another layer to the decision-making process in disaster management. 

 

Role of private sector in disaster risk reduction 

 

Dr. B.K. Khanna, Lead Senior Consultant, FICCI 

 

The Federation of Indian Chambers of Commerce and Industry (FICCI) is the largest and 
the oldest apex business chamber in India. It serves its members from Indian private and 
public corporate sectors and multinational companies, drawing its strength from the diverse 
regional chambers of commerce and industry across 36 states and UTs, reaching out to 
over 250,000 companies.  

As per the UNISDR Report of October 10, 2018, there has been a dramatic rise of 151 
percent in direct economic losses from climate related disasters alone. During the period 
1998-2017, there were 7255 major disaster events the world over, 91 percent of which were 
climate related. Similarly, direct economic losses were US $2908 billion, 77 percent of 
which were climate related. During same period, 1.3 million lost lives and 4.4 million were 
injured.   4563 earthquakes, including tsunami-related accounted for 56 percent of total 
deaths (747234). There was a disproportionate impact of disaster events on low/middle 
income countries, even as high-income countries bear the brunt of absolute economic 
losses.  Economic -losses from extreme weather events are unsustainable and a major brake 
on eradicating poverty in hazard exposed parts of the world.  India, China and Indonesia 
are among the top five Asian countries in the world which suffer economic losses the most. 
Structural damages account for most damages. However, on the plus side, these events also 
created business opportunities to the tune of US $9 trillion. 
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As to why the private sector is important in disaster risk reduction; governments are 
basically responsible for mitigating disasters, but the private sector is a major stakeholder, 
as 70 percent of all investments are in the private sector. The other reason is that 
government resources are subject to competitive allocation across diverse human needs.  
By participating in the DRR, private sector entities are actually building their resilience 
and also inculcating a culture of tolerance within the host community. Private sector 
entities have a large untapped potential to help provide skilled services in form of technical 
manpower or in-kind donations of goods or services for the preparedness and response 
phase of disaster management. Private sector entities also often have decentralized 
authorities; this shortens the turn round response time to a disaster, where a mechanism for 
intervention has already been designed to help in terms of quicker response. A private 
entity’s focus on the bottom line raises the red flag that engenders the optimum use of 
resources, giving room for the timely execution of remedial action.  

Closer interaction between business and government is therefore needed to ensure 
appropriate risk reduction strategies, adequate measures for implementation of protection 
and security measures, and a liability and insurance regime that takes account of the needs 
of community and the business sector alike.  The role of the private sector is thus 
multifaceted and multi-disciplinary.  Some of them are listed below:  

a) In defining, assigning and implementing clear and coherent institutional roles - In 
training, equipping and achieving proficiency for effective response capacity for high risk 
communities  

b)  In assessing institutional needs, developing and implementing programs to assist key 
organizations with sustainability issues and measures  

c) In improving the disaster consciousness of the general population  

d) In improving access to accurate information and basic communication, energy and water 
systems for high-risk communities by facilitating appropriate technology alternatives on 
credit to qualifying communities.  

The role of the private sector has been duly recognized at the international level also, when 
the UNISDR created ARISE (UNISDR Private Sector Alliance for Disaster Resilient 
Societies) by amalgamating all its private sector entities in September 2015 to implement 
the provisions of the Sendai Framework, agreed by 187 countries, including India, in 
March 2015.  FICCI   became a Member of UN ARISE on 04 August 2017 and has the 
mandate to build the capacity on DRR in the private sector, across the country.  FICCI has 
also established ARISE INDIA with reach across the region, to include SAARC and some 
ASEAN countries.  The launch of ARISE INDIA is likely in February/March 2019. 
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Valedictory Session 
 

Discussions and Suggestions: 

 

Prof. Santosh Kumar, Professor, NIDM 

1. Learning from the remarkable performance of Bihar and trying to incorporate the 
same at a national level  

2. There is a need to move from infrastructure focus towards people centric moves 
and ensuring more inclusiveness. There is a need to have the community on the 
board and induce women leadership  

3. There is a need to incentivize risk reduction (For instance, initiating a low rate of 
interest on loan for monetary assistance)  

4. The 3 R’s need to become a priority - planning of – ‘risk reduction integration, 
response and risk recovery’ 

5. A multi hazard resilient approach needs to be adopted  
6. Building financial resilience by means of insurance, monetary policy and fiscal 

policy  
7. Involving private partners as funding partners 
8. Possible ways of creating public awareness on this issue - exclusive channel on 

disaster management, jingles, advertisements  

Shri Anil Sinha, Former Vice Chairman, Bihar SDMA 

1. Disaster Management Act requires revision  
2. Urban local bodies require total revamping and restructuring so that they can 

address present and emerging challenges 
3. The National Building Code should not be mandatory but advisory in nature  
4. Building bye laws in Bihar, the chapter on National Building Code should become 

part of the national norm 
5. Public Private Partnership 
6. All universities must introduce diploma, full time courses on disaster management 
7. Appropriate infrastructure on the safety audit of building units all over the state 

 

Prof. C.V.R. Murty, Director, IIT Jodhpur   

1. Fixing critical structures through retrofit should now be seen as a crucial 
intervention 
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2. Building human resources in India - Diverting from macro desired achievements 
towards micro issues such as development of teachers, architects etc.; we focus on 
macro desired achievements and leave out the micro issues such as development of 
teachers, architects etc.)  

3. Make changes in the curriculum of colleges             
4. Ensure 3rd party audit is decentralized to each municipal area 

There is a need to start viewing earthquakes as opportunities and capitalize on it, 
ensure documents and share them effectively   

5. Regaining the momentum - need to drop a one  time project approach and ensure 
continuous efforts are being put   

6. There is a need to bring elected representatives on board (engagement of political 
parties, integrating disaster management  into manifesto)  

7. Building capacity and public demand which would in turn help in increasing 
awareness   

8. Utilising  social media/print media for generating awareness needs to become a 
continuous activity, being undertaken on a regular basis  

9. Incentivising the community: People movement is possible only when we 
incentivise monetary and fiscal policy, budgetary engagement 

10. Need to figure out a means of promoting ‘innovation integrating knowledge’ for 
better engagement  

11. Literature in disaster management needs to be revamped as the concept is not very 
well received. The literature should be introduced in different languages/ systems   

12. Creating public accountability by letting large groups of people come in and take 
initiatives  

13. Following up on the proposal of incorporating Disaster Risk Reduction (DRR) into 
Corporate Social Responsibility (CSR) 

14. Undertaking a strong and more comprehensive assessment of risk so that whatever 
measures are posed can also be justified  
 

Gen NC Vij, Former Vice-Chairman, NDMA 

1. International Frameworks  

 India is a member of all major international frameworks like the “Sendai 
Framework of Disaster Risk Reduction 2015” and the “Paris Climate Change” 

 But on ground implementation work continues to be poor 
 We need to work on Disaster Risk Reduction and get more disaster resilient 

 
2. DM Cycle 
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 Five major parts – Capacity Building: Preparedness: Response: Mitigation and 
Recovery. (Weak in all except for partial success in Response) 

 Coordination – Virtually non-existent 
 

3. Built Environment 

 

 India fast progressing 
 Over next 10 years, estimated total infrastructure worth US $ 1.5 trillion 
 Add to that approximately 2.49 million houses under PM’s ‘Gramin Awas Yojna’ 

and other private and corporate infrastructure 
 We have already lost a lot of ground 
 Must ensure that the new India which is coming up is disaster resilient by strictly 

following  NBC codes 
 
 

4. Process to be Followed 

 

 Disaster risk reduction/disaster resilience – to be part of sustainable development 
goals 

 Sustainable development goals – to be part of National Action Plan 
 National Action Plans to be vetted by Niti Ayog – National Development Council 

etc. 
 Note: 

All these plans have to be in consonance with the adaption of the climate change 
effects 
 

5. Pressure of Rural to Urban Migration 

 
 Because agriculture can no longer sustain livelihood due to various reasons, 

including very small holdings (over 90 percent – 1 acre or less), there is 
movement towards cities 

 Estimated: ultimately over 67 percent of India will be living in cities – highest 
population in the world 

 Will lead to massive construction – most of which is unlikely to be in the 
organised sector 

 Key to a ‘disaster resilient India’ will lie in managing this construction in an 
organised manner and strictly in accordance with rules and codes 
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6. Disaster Resilience to be -inbuilt into Government  Yojnas 

 
 Self-explanatory, like MNERGA, Prime Minister ‘Awas Yojna’ etc. 

 

7. Hospital Safety 

 

 Key area for reducing casualty 
 

8. School Safety 

 

 Supreme Court order – 13 April 2009 
 Project – 50 Crore 
 8600 schools (both Public and Private) in 43 Districts, 22 states falling in 

zone III, IV and V. 
 
 

9. National EQ Mitigation Project 

 
 A project prepared in 2008 by the NDMA, for approximately Rs. 2000 crore  still 

to be  cleared by  the government 
 Most urgent: Can go the World Bank route 
 Will also include training in evacuation from high rise buildings 

 
10. National Mitigation Reserves 

 

 Another proposal for Rs. 450 crore  lying with the government  
 Rolling reserves to be automatically built up on expenditure 
 Money to be deducted from the allocation by the Central Government to a State 

on occurrence of a disaster 
 Will cater for requirement of 2.25 lakh people in camps in the plains and one lakh 

in the mountains 
 Stores 

 
 Tentages 
 Lighting 
 Sanitation: Deep Trench Latrines 
 Pre-fab shelters 
 Anti-malaria medicines 
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 Res of medicines 
 Rations 

 
11. Economic Losses – UNISDR Report Oct 2018 

 Losses 

 
 India in last 20 years over US $ 80 Billion 
 Estimated 2 percent of GDP lost every year 
 To come out of poverty and have sustainable development, essential to 

focus on mitigation 
 US $ 1 spent on mitigation: saves 7$ in response and losses 

 
12. Recent Initiatives by India 

 NDRF Battalions.  Being raised to 16 from 12 
 Global Alliances on Disaster Risk Reduction 

 
 India made a commitment towards DRR at Cancun (Mexico) in May 2017 
 International meet organised by India in New Delhi in January 2018 in 

which 22 countries participated 
 India initiated a Road Map to establish a Global Coalition on DRR and has 

already allocated some seed funding.  Road map includes four verticals:  
 

o Risk Assessment for Infrastructure 
o Improvements in Standards and regulations for infrastructure 

sections 
o Role of finance in promoting disaster resilience 
o Mechanism for supporting recovery in infrastructure 

 
Coalition will support, research, knowledge sharing and mutual technical 
assistance, focus on disaster resilience of major infrastructure 
A number of countries and multilateral agencies like the ‘Asian Development 
Bank’, World Bank, New Development Bank have shown interest  
 

13. EQ Early Warning System 

 

 Set up in Uttarakhand with help of an Italian firm 
 Will give information about ‘P’ Wave – 40 seconds advance warning by sensors 
 Must optimise utilisation of these 40 seconds period 
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14. UNISDR—ARISE 

 

 India has become a member 
 Private industry joining hands 
 Ideally, they should first make themselves disaster resilient and then turn 

outwards for helping others 
 

15. Mode of Financing Disaster Risk Reduction Projects 

 

 No government  can finance all projects – finite capacity 
 Ideal route:  Public-Private-Partnership  

 
16. Depend on Traditional Construction 

 

 Ideal route 
 

17. Reach Out to People within the Country 

 

 Ideally through education of children in schools 
 Womenfolk 
 They are the best form of communication and motivators 

 
18. Honesty of Purpose 

 

 Whatever is being attempted must be seriously done 
 No lip services 
 Government to make long term plans and not just for their five-year tenure 

 
19. Restore NDMA to its Original Status 

 

 In order to have a holistic, all encompassing, coordinated approach with easy 
accessibility to the top rung of leadership and finances, the NDMA must be 
restored to its original status 
 

20. DRR is a long and continuous effort. Self-explanatory  
If we start today, in 10-20 years we will reach an acceptable level. 
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Dr. Arvind Gupta, Director, VIF 

1. National security issue should be one way to look at national disaster issues 
2. Realising disasters as opportunities and laying the foundation for the long run (next 

100-200 yrs) 
3. Initiating risk consciousness amongst people and ensuring resilience are some 

aspects to be targeted  
4. Make it a people’s movement and ensure volunteerism  
5. Looking out for new innovative means of creating awareness - A television channel 

which takes up issues in the nation’s interest and also disaster - a judicious mix 
6. We need to become surer about where we fix accountability, at least for government 

structures  
7. Disaster Diplomacy: New elements to be introduced in diplomacy and disaster 
8. Safety needs to become a prerequisite while constructing buildings 
9. Education institutions and RWAs play a pivotal role in generating awareness 
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Discussions Session: Questions and Comments raised on following issues 

 
1. Animals and tribals have some idea of earthquake (prediction), abnormality in 

behaviour of animals, depends on the type of animal, time and place. Andaman and 
Nicobar Island people sensed the coming of the Tsunami because of their ancestral 
knowledge. Many biologists and seismologists are working on it 
 

2. A good example is the Delhi Metro where before any project starts, technical 
investigations are conducted and once it is approved as safe, then only the project 
continues 

 
3. Resilience of the community and construction (bamboo), but hardly it is used due 

to construction cost, land cost. Hence, the use of bamboo is not much in practice 
 

4. India lacks good urban planning and lacks alternative to natural disaster 
 

5. Every hospital must have evacuation training from guard to staff, vertically and 
horizontally.  Also, there is a need for a mechanism for a hospital safety 
plan.  Multi-sectoral and a comprehensive plan are required and networking of 
hospitals for mass casualty management is important. Fire extinguishers should be 
available in all hospitals and the need of more mortuaries. Hospitals should be 
mandated; must have a plan, but corporate hospitals are resisting  

6. Initiatives needed for capacity development, develop modules for graduates and 
post-graduates. There are no resources to implement guidelines 

7. There is an urgency to create enforcement agencies at district levels by the DDMA 
and each and every ward should have a list of designated people to work for the 
same 

8. If an earthquake happens in Delhi, it is not possible for the government to provide 
funds for recovery. The only way to cover displacement etc. expenses is through 
taxing the people  

9. It is important to check the level of sensitisation in terms of an earthquake for all 
schools  

10. Preparedness should be induced & integrated with people; government and a 
comprehensive plan needs to be prepared 
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11. Apart from theoretical knowledge, emphasis should be placed on practical aspects 
in the school curriculum and developing a risk consciousness in students  
 

12. Retrofitting may not be the only option looking at the current population density of 
the nation. Evaluation of the current health of existing structures should be mapped. 
Earthquake resilience should be a major component of consideration while 
designing a structure. Evacuation grounds are another major aspect that needs 
attention. Sustainable development of rural-urban continuum extending from 
existing cities is important. Having earthquake resilient structures throughout such 
pockets of development need to be worked upon. Master Plan 2021 emphasises on 
green belts and its implications and planning open spaces up to block level to deal 
with such disasters and handle the evacuation situation in a better manner. All these 
aspects are part of urban planning and design 

 
13. India being one amongst the youngest nations across the globe with more than half 

of the population falling under the age group of five   to 30 years, awareness about 
urban planning and its integration with specialised fields like civil engineering and 
architecture is the need of the hour.  
 

14. Earthquake preparedness needs to be taken to the lady of the house and empowering 
the knowledge of women, school children and the community as a whole.  

 
15. Creating awareness of existing regulations and ensuring their stringent 

implementation simultaneously 
 

16. Identifying the means of creating public awareness and ensuring that demand is 
generated at the community level. It was hence suggested that there is a need for 
aggressive public campaigning, greater advocacy (like greater and commercial 
films, songs, story ads, radio jingles) and engagement of youth. Haiti lost 260 
percent of its GDP in the earthquake, but Chile didn’t suffer because of safe 

construction, public awareness and education. There is no demand from the 
people for this issue. Attitude change is crucial, let the public also know. The 
inspiration needs to come from within, pass on knowledge, training organised 
within the community. Safety kits in each household. Reflex action and practice, 
pressure and inspiration from the family will be much more effective than pressure 
from the government. More use of traditional knowledge (bamboo, timber etc) and 
awareness in each household. 
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Profile of Chief Guest, Speakers, Chairpersons & Panellists 

 
Hardeep Singh Puri, (MOS, Ministry Of Housing & Urban Affairs) 
 

Shri Hardeep Singh Puri, Honourable Minister of State (Independent Charge) in the 
Ministry of Housing and Urban Affairs was born in Delhi on 15 February 1952. He did his 
B A (Hons) History from Hindu College, University of Delhi, and was placed first in order 
of Merit in 1971 and completed his M A (History) 1973 in the First Division. He was Prime 
Minister of the Hindu College Parliament and was also a keen debater. He also taught at 
St. Stephens College, Delhi. 

He joined the Indian Foreign Service in 1974. During a career spanning 39 years, he served 
in senior positions at the Ministries of External Affairs and Defence, held ambassadorial-
level posts in the United Kingdom, Brazil and served as Permanent Representative of India 
to the United Nations both in Geneva and New York. He had earlier served in India’s 
Missions in Tokyo and Colombo. 

Shri Hardeep Singh Puri has extensive experience in multilateral diplomacy. He served on 
three occasions as a member of India’s delegation to the GATT/United Nations in Geneva, 
including as Ambassador and Permanent Representative from 2002 to 2005. He has had a 
long association with and specialisation in trade policy-related matters and served on 
several Dispute Settlement Panels of the GATT and WTO. 

He was President of the United Nations Security Council in August 2011 and November 
2012 and Chairman of the United Nations Security Council Counter-Terrorism Committee 
in 2011-2012. 

He retired from the Indian Foreign Service on 28 February, 2013 and joined the 
International Peace Institute (IPI), New York, a non-profit think tank with headquarters in 
New York and offices in Vienna and Manama. He was Senior Adviser from June to 
December 2013.  He was Vice-President of the IPI and Secretary General of the 
Independent Commission on Multilateralism (ICM). He left the IPI on 31 March 2016. 

He has authored ‘Perilous Interventions’ – The Security Council and The Politics of Chaos, 
which was published by Harper Collins in September 2016. He has delivered numerous 
lectures at important fora and also published a large number of articles and papers. He 
delivered a public lecture on ‘India and the Western Liberal Democratic Order’ at the 
Nehru Memorial Museum and Library on 23 January 2017. He also authored India’s Trade 
Policy Dilemma and the Role of Domestic Reform, published by Carnegie India in 
February, 2017. 
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He was appointed President of the Governing Body and Chairman of the Governing 
Council of the Research and Information Systems for Developing Countries (RIS). He is a 
visiting faculty of the Graduate Institute in Geneva.  

He was inducted in the Union Cabinet on 3 September, 2017 and took over as Minister of 
State (Independent Charge) of the Ministry of Housing and Urban Affairs on 4 September, 
2017. 
 

Dr Arvind Gupta, Director, VIF 

Indian Foreign Service (1979; Retired); Former Deputy National Security Adviser and 
Secretary, National Security Council Secretariat (NSCS), (2014-17); Joint Secretary, 
NSCS on deputation from Ministry of External Affairs; 1999-2007. Dealt with a wide 
range of national security issues within the NSC structures. Had wide ranging interactions 
in an official capacity with delegations of other countries. Former Director General, 
Institute for Defence Studies and Analysis (IDSA), New Delhi (2012-14); Lal Bahadur 
Shastri Chair National Security, IDSA, 2008-2011. Conducted Track 2 level interactions 
with think tanks of other countries. IDSA is entirely funded by the Ministry of Defence. 
Served in Indian diplomatic missions in Moscow, London, and Ankara. Dealt with 
Afghanistan, Kashmir, Soviet Union, Russia, and Central Asia in the Ministry of External 
Affairs. MSc (Physics), Delhi University (1974); Visiting Member Tata Institute of 
Fundamental Research (1974-76). M. Phil (1988) and PhD, School of International Studies 
JNU (1991); Interested in problems of national and international security; foreign policy, 
issues of defence strategy; ancient Indian thought; nation building, science and technology 
etc. Has written four books and co-edited several. His book ‘How India Manages Its 
National Security’ was published by Penguin Random House in 2018. 
 

General N.C. Vij, PVSM, UYSM, AVSM 
 

General Vij was the 21st Chief of the Army Staff from 31 December 2002 to 31 January 
2005. He was the Director General of Military Operations (DGMO) during the very 
successful operations of the Indian Army for eviction of Pakistani Intruders in Kargil in 
1999. Subsequently, he was also responsible for coordinating the withdrawal of Pakistani 
troops from the War Zone. Another feather in his cap as DGMO was a visit to Sierra Leone 
to formulate and execute Operation Khukri, wherein over 455 Indian soldiers serving as 
part of the UN peacekeeping contingent were rescued from hostage in a daredevil 
operation. As Chief of Army Staff, he is remembered for initiating many notable 
improvements in operational and administrative postures of the army. The most notable 
amongst them being the laying of the 670-kilometer- long fence along the Line of Control 
within one year, which brought infiltration down to insignificant numbers. He was also 
instrumental in raising of the South-Western Command and 9 Corps to improve 
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Operational Postures. After superannuation from the Army, he was appointed Founder 
Vice Chairman of National Disaster Management Authority, in the rank of Cabinet 
Minister, for five years from September 2005 to September 2010.He is the former Director 
of the Vivekananda International Foundation from June 2014 to September 2017. 
 

K M Singh, IPS (Retired) 
 

K M Singh (IPS 1968 Maharashtra) served in the Intelligence Bureau (Government of 
India) for nearly three decades. He was also in the Indian High Commission, London, as 
Minister, Coordination from 1996 to 2000 and Director General, Central Industrial Security 
Force from 2003 to 2005. 

On retirement in 2005, he was appointed a Member of the National Disaster Management 
Authority (NDMA) with the status of Minister of State where he served till 2014. He has 
been responsible for conceiving and setting up the National Disaster Response Force 
(NDRF) from scratch and nurturing it to its present shape as a specialist force to deal with 
any disaster. He also conceptualised the vision of all states having their own State Disaster 
Response Force.  

Presently, he is associated with several Delhi-based think tanks and non-profit 
organisations like the Policy Perspectives Foundation (PPF), the Vivekananda 
International Foundation (VIF) and the Institute of Peace & Conflict Studies (IPCS). 
 

Professor Amita Singh  
 

Amita Singh is a Professor of Law & Governance and Chairperson of the Special Centre 
for Disaster Research. Currently she is Member Secretary of Institutional Ethics Review 
Board at Jawaharlal Nehru University. 
 

She has worked closely with Department of Administrative Reforms and Public Grievances 
(DARPG), Department for International Development (DFID) and the Global Innovators 
Network, at the Kennedy School, Harvard University, Maryland University, Baltimore. 
She has twice been awarded the Australia-India Council and Australian Government-
Monash Fellowship and been a visiting professor at the American University in 
Washington D. C. 
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She has authored/edited more than 11 books and several research papers i.e.; ‘Disaster 
Law; Emerging Thresholds Routledge’2017 and “Development & Disasters Northeastern 
Study 2018, Palgrave-Springer’  
 

She is a recipient of the 2014 Bangladesh's National Award ‘Nawab Bahadur Syed Nawab 
Ali Chowdhury National Award’ in Dhaka. She has also received many other awards such 
as the Delhi ‘Public Service Award’, NALSA’s ‘Social Justice Award’ and the 
‘Millennium Award for Women in Public Services’. Professor Singh is an ardent 
campaigner for the habitat rights of non-human species and leads the Gurgaon-based 
organisation called “Walk for Animals and Habitat”. Her work can be accessed at 
http://www.jnu.ac.in/Faculty/asingh 
 

Anil Kumar Sinha, IAS, (Retired)  
 

As founder Vice-Chairman of the Bihar State Disaster Management Authority (in the rank 
and status of Cabinet Minister), he established the ethos of the organisation, lending it 
vision, goals and leadership.  

Mr. Sinha has extensive experience and knowledge related to disaster risk-reduction; 
including issues of environment and climate change with public policy analysis and 
programming. As Joint Secretary in charge of Disaster Management in the Government of 
India, he handled major disasters such as the Orissa Super Cyclone 1999, Bhuj/Gujarat 
earthquake 2001 and others.  He was also Member Secretary of the High-Powered 
Committee on Disaster Management set up at the behest of the then Prime Minister.  

Earlier, he founded the National Institute of Disaster Management, Government of India at 
the national level and the International Recovery Platform (IRP), UNDP in Kobe, Japan, 
at the global level. In recognition of his exemplary services, he was handed the Key to the 
city of Kobe on behalf of the Governor of Hyogo Prefecture in Japan. 
 

Arjun Katoch 
 

Arjun Katoch is a former Special Forces Colonel from the Indian Army who took voluntary 
retirement in 1991. He has been decorated for gallantry. 
 

He worked with the UN Office for the Coordination of Humanitarian Affairs (UN OCHA) 
from 1993 till his retirement from the UN in Dec 2009. He has worked in the field of 
conflict issues in Somalia, Armenia and the Great Lakes Region of Africa. From 1999 -

http://www.jnu.ac.in/Faculty/asingh


Earthquake Preparedness in India 
 

59 
 

2009 he was Chief, Field Coordination Support Section of the UN OCHA, Geneva, and 
responsible for the immediate international emergency response to over 140 major disasters 
around the world as the manager of the UN Disaster Assessment and Coordination 
(UNDAC) team and International Search and Rescue Advisory Group (INSARAG). He 
has deployed to the field in response to most major disasters, including the Indian Ocean 
Tsunami 2004, Pakistan earthquake 2005, Cyclone Nargis in Myanmar 2008, the Japan 
earthquake, Tsunami and Fukushima-Daiichi nuclear emergency 2011 and Nepal 
earthquake 2015. 
 

After retirement from the UN, he works as a Disaster Management Advisor who has 
supported governments, the United Nations and Agencies around the world. He is currently 
on the Advisory Committee of the National Disaster Management Authority (NDMA) in 
India. He was Advisor to the Governments of Saudi Arabia and Qatar for urban search and 
rescue issues for many years.  
 

He has written and published numerous national and international publications and speaks 
on disaster response issues around the world. He is on the Editorial Board of Crisis 
Response, UK, and is currently a Senior Fellow at the Delhi Policy Group. 
 

Barun Kant Mishra  
 

Mr. Mishra stood first in B.Sc. Civil Engineering in Ranchi University from B.I.T. Sindri 
in 1980. After graduation, he has been actively and continuously rendering his services to 
the Government of Bihar, as a structural design engineer, construction engineer and  project 
manager, touching various fields of civil engineering with emphasis on use of  computers, 
engineering code of practices and government rules. 
 

From 2012 to 2016, he prepared guidelines for hazard resistant building construction and 
retrofitting in close association with Professor A.S. Arya, Member BSDMA. He managed 
several programs for training engineers and architects of Bihar on earthquake hazard, 
earthquake resistant building construction and retrofitting. He constructed real size 
earthquake resistant building model used in new construction and with retrofitting and 
managed demonstration to public. He visited, studied and reported flood, earthquake and 
cyclone hit areas. 
 

After retirement in February 2016, he is working in the BSDMA in the field of earthquake 
risk mitigation. Now, he is engaged in training of trainers, module preparations, and 
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preparation of handbooks, management and reporting of four- days engineers training and 
seven days mason training in Bihar. 
 

B. H. Anil Kumar 
 

Shri B. H. Anil Kumar is an Indian Administrative Service (IAS) officer of the 1987 batch 
from Karnataka cadre. While working for Government of Karnataka in various positions 
between  1987 and  2013, he handled different assignments like Land Revenue & 
Management, Urban Development, Human Resource Development, Social Justice & 
Empowerment, Consumer Affairs, Food & Public Distribution, Commerce, Transport, 
Agriculture & Cooperation, etc. He also worked as Managing Director of Karnataka Soaps 
& Detergents Ltd., Mysore Paper Mills Ltd. and Karnataka State Road Development 
Corporation. He was also appointed as Chief Project Officer in Karnataka State Highways 
Improvement Project (K-Ship). Prior to joining the NIDM, he worked as Joint Secretary, 
Ministry of Micro, Small and Medium Enterprises, Government of India on central 
deputation from October 2013. 
 

Brig (Dr) B K Khnna, SM, VSM 
 

Brigadier (Dr) B K Khnna, SM, VSM** was commissioned in Indian Army on 24 April, 
1966. He commanded the battalion in which he was commissioned (Napiers Rifles) in Sri 
Lanka, when the unit won 23 gallantry awards, including one Mahavir Chakra, 4 Vir 
Chakras, 7 Sena Medals.  He was also awarded the Sena Medal for gallantry. He was 
Director, Perspective Planning, Army Headquarters, commanded a Brigade in the Western 
Sector and in the 71 Sub Area in Jammu and Kashmir. He was with the Border Security 
Force (BSF) for six years, as Commander, Jaisalmer Sector and Chief Instructor at BSF 
Academy in Tekanpur. He served in National Institute of Disaster Management as Senior 
Consultant for two years and was part of a team which raised the National Disaster 
Management Authority as Founder Advisor-cum-Senior Specialist, under General N C Vij, 
ex-COAS, serving there for over nine years.  Presently, he is with FICCI as Lead Senior 
Consultant (DM) and handling UNISDR ARISE INDIA Chapter - FICCI. He is the 
President of the India Skills Development Council. He is also Chairperson of BNK Crisis 
& DM Services. He has written over 357 articles on security and DM-related issues and 
three books on disaster management and Climate Change. He is a visiting facility in over 
37 universities/professional institutions. He has conducted over 1300 mock exercises in all 
36 States/UTs of India, industries, schools, colleges, malls, cine plexes, etc. on all types of 
perceived disasters. He has also planned and organised multi-district, multi-state and UN 
sponsored mock exercises in which 21 countries took part. He specialises in capacity 
development, CBDM, private sector role in DM and disaster recovery. He has been 
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awarded eight  times for bravery and distinguished services to the nation, including Sena 
Medal and Bar to Vashist Sena Medal.  He has done M.Sc in Psychology, Ph.D in 
Terrorism, D. Litt in Disaster Management and MBA in International Trade.  He practices 
Power Yoga and is a keen golfer.   
 

Professor Chandan Ghosh 
 

Professor Chandan Ghosh is a professional civil engineer with specialisation in earthquake 
geo-technology and holds a double doctorate from IIT Kanpur, India (1992) and 
Ibaraki University, Japan (2004). He joined the NIDM in July 2006 as full professor, 
published more than 130 research papers and guided several Masters and PhD dissertations. 
Prior to joining the NIDM, he taught undergraduate and post-graduate courses at the 
Department of Civil Engineering, Institute of Technology under Banaras Hindu University 
for almost ten years.   After completing post-doctoral research work on geo-synthetic 
applications to civil engineering (April/1998 to January/ 2005) in Japan, he served in the 
Earthquake Risk Evaluation Centre (EREC), Indian Meteorological Department, (IMD) as 
Visiting Researcher. His area of expertise are reinforced earth, application of geo-
synthetics for landslides, slope stability and erosion control through bio-engineering 
measures, geo-technical and geo-physical exploration, disaster-resistant housing 
technologies, retrofitting and earthquake risk mitigation and management. He is a member 
of several professional bodies that look into building construction regulation activities, 
codal development, training and capacity building towards collaboration between 
scientists, engineers and policy makers.  
 

Professor C. V. R. Murty 
 

Professor C. V. R. Murty is Institute Chair Professor at IIT Madras. His primary research 
and development interests are related to earthquake safety of built environment in India, 
especially non-linear behaviour of buildings and developing displacement-based seismic 
design procedures. He has been a Member and Team Leader of post-earthquake 
reconnaissance teams that have studied eleven damaging earthquakes in India since 1993. 
He has been associated with major revisions of Indian Seismic Codes on design and 
construction of -buildings and bridges, as Member of the Bureau of Indian Standards 
Committee. He is a Fellow, Indian National Academy of Engineering and of the Institution 
of Engineers (India) and a Chartered Engineer (India). Currently, he is a Member of the 
Advisory Committee of the NDMA. 
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Dr Dipti Ranjan Sahoo 
 

Dr Dipti Ranjan Sahoo is currently working as Associate Professor in the Department of 
Civil Engineering at the Indian Institute of Technology (IIT), Delhi. Dr. Sahoo received 
his Ph.D. in Civil Engineering from IIT Kanpur (2008). He worked a post-doctoral Fellow 
at the University of Texas in Arlington, USA during 2008-2010. His research interests are 
seismic design and behaviour of steel and reinforced structures, high-strength steel, passive 
energy dissipating devices, seismic strengthening and retrofitting of structures and 
performance-based seismic design. He has published more than 100 research articles in the 
reputed international and national journals and conference proceedings. He is a recipient 
of the Outstanding Reviewer Award of Engineering Structures Journal, Young Engineer 
Award from the Indian National Academy of Engineering (INAE), the Institution of 
Engineers (India), Department of Atomic Energy and Department of Science and 
Technology. Dr. Sahoo is a panel member of CED 2 and CED 39 of the Bureau of Indian 
Standards. 
 

Hari Kumar 
 

Hari Kumar is a civil engineer with over 33 years of experience of which the last 19 years 
have been focused on aspects of disaster risk mitigation. He is the South Asia Regional 
Coordinator of GeoHazards International and also heads the GeoHazards Society, India. 
His main focus areas are urban earthquake risk mitigation, safety of educational and health 
facilities etc. 
In his previous assignment with the United Nations Development Programme, India, he 
was the Coordinator, Earthquake Risk Mitigation Programmes, and initiated the Urban 
Earthquake Vulnerability Reduction Programme, the two National Capacity Building 
Programmes in Earthquake Risk Mitigation (for Architects and Engineers) and the Delhi 
Earthquake Safety Initiative for lifeline buildings. 
 

J.K Sinha, IPS (Retired) 

During his 37 year career, J K Sinha has successfully handled assignments that represent 
the entire gamut of challenges for police rights, ranging from crime, law and order 
situations to natural or man-made disasters. 

As Director General, CRPF, Sinha was directly involved in relief and rescue operations in 
the Tsunami-hit areas of Tamil Nadu and the Andamans, the snow Tsunami and earthquake 
in Jammu and Kashmir and the floods in Gujarat and  Maharashtra. He also supervised the 
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creation and training of two CRPD Battalions for disaster response and laid the foundation 
for the CRPF Disaster Management Training centre at Latur, Maharashtra. 

As a Member, NDMA, he was responsible for formulation of guidelines on incident 
response system, scaling, type of equipment and training of fire services and for creating 
the Handbook for Training and Capacity Building for Civil Defence Volunteers and sister 
organisations. He introduced mock exercises for implementing the incident response 
system in the country for effective disaster management.   
 

Kamal Kishore 

Kamal Kishore is a member of the National Disaster Management Authority. He has 
worked on disaster risk management issues for over two decades. Prior to joining the 
NDMA, he worked with the United Nations, the Asian Disaster Preparedness Centre and 
TARU. Kamal has advised national governments of more than ten countries on disaster 
risk management issues. He has supported post-disaster recovery after major disasters in 
Bangladesh, India, Indonesia, Iran, Myanmar, Pakistan, the Philippines and Sri Lanka. His 
early work includes support to post-disaster reconstruction after the Uttarkashi (1991) and 
Latur (1993) earthquakes. 
 

Dr Muzaffar Ahmad 
 

Dr. Muzaffar Ahmad, former Director General (Health and Medical Education), Jammu 
and Kashmir  and former Member, NDMA is a fellow of the International Medical 
Sciences Academy and a fellow of National Academy of Medical Sciences India. He has 
written more than six books and has over 110 publications in reputed national and 
international journals.  He is a recipient of several awards for distinguished services, which 
include the Sriram Award for Best Publication by the National Academy of Medical 
Sciences, an award for outstanding service for humanity during the  2005 earthquake  by 
the Indian Institute of Public Administration, the Dr. B C Roy National Award by for his 
contribution in medical services and the lifetime  achievement award by Indo-Global 
Health International Conference in 2014. 
 
As Member, NDMA, he formulated guidelines on hospital safety, school safety, role of 
NGOs’ in disaster management, community-based disaster management and emergency 
management exercises etc. He is presently working on Impact of Climate Change on 
Health with a special reference on the impact of the heat wave in the metro cities of India.  
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Dr O.P. Mishra 
 

Dr Mishra is a Fellow of the National Academy of Science of India (F.N.A.Sc.). He has 
done pioneering work in Applied Geophysics / Seismology / Disaster Risk Management. 
Presently, he is working with the Ministry of Earth Sciences as senior Scientist-F / DDG. 
He is an M.Sc. Tech from IIT (ISM)-Dhanbad; Ph.D. and D.Sc. from Geodynamics 
Research Centre, Japan. He also has an M.B.A in Finance from AIMA, New Delhi. 
 

Dr Mishra has also worked with IDRC-Canada in joint venture project with CMPDIL, Coal 
India; served with the Geological Survey of India, Ministry of Mines, Govt. of India; 
SAARC Disaster Management Centre, New Delhi: with GRC-Japan as the Foreign  
Visiting Guest Professor;  He has over 28 yearsof experience in various fields of research/ 
studies, such as, applied geophysics / earth science / seismology / environmental sciences 
/ geophysical numerical modelling and imaging; disaster risk management; geological, 
geophysical, hydro-meteorological, biological disasters, and urban risk management to 
address issues of wider impacts on society related to earthquake and tsunamis; precursory-
cum-prediction studies; early warning system for geological & hydro-meteorological 
disaster events. He is professionally affiliated to several  bodies of international repute of 
India and abroad. He is recipient of several awards and honours, including the National 
Mineral Award for Disaster Risk Management by the Government  of India, He has 
contributed in the field of disaster risk management from  regional and global platforms 
like the UNISDR; UNOCHA; UNDP; UNHABITAT; IRP; ADPC; ADRC, USAID; ECO 
and SAARC as an  invited panellist.  He has supervised and guided 30 students and 
researchers for their higher study during Master and Doctoral courses, including Ph. D. 
degree from various universities of India. He has more than 150research publications, 
including 55publications in from of edited books/reports/special issues for scientific 
journals. 
 

Paras Nath Rai, IPS (Retired) 
 

Practitioner /administrator. Worked in the Department of Disaster Management as Special 
Secretary and later on as Director Geneal of Police. He handled the response to the  Kosi 
disaster of 2008 and the flash floods of 2017, both of which claimed the lives of  over 500 
persons.  
 

As Director General of Police (Home Guards and Fire Services), he transformed the home 
guards from a pure law and order force to emergency responders and the fire service from 
fire fighters to multi-hazard responders.  
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He has been involved in long term programmes for capacity building of the community 
and responders. He was Faculty Head of the Centre for Disaster Management, Bihar 
Institute of Public Administration 2006 to 2018. He has been instrumental in introducing 
capacity building programs for engineers, architects, masons and officers of the Bihar 
Administrative Service. He has been associated with the NDMA, NIDM, the LBS 
Academy as faculty. He has also played a leading role in the, institutionalisation of the 
incident response system. 
 

Professor Ravi Sinha 
 

 Ravi Sinha is a Professor of Civil Engineering at the Indian Institute of Technology (IIT), 
Mumbai. He completed his Bachelors of Technology from IIT, Mumbai, MS from 
Vanderbilt University, USA, and Ph.D. from Northwestern University, USA. Professor 
Sinha has over 30 years of experience in structural engineering specialising in earthquake 
engineering and disaster risk management. He is also closely associated with policy-
making related to disaster risk management at the national and state levels. 

Professor Sinha has chaired or served on several government panels in India. He has also 
served as a consultant to the World Bank for climate resilient cities program, and is a co-
author of the World Bank’s Primer on Climate Resilient Cities. Professor Sinha is a 
Member of the Maharashtra State Disaster Management Authority. He is also the Co-
Chairman of National Panel of Experts of Ministry of Road Transport and Highways, 
Government of India. He is a member of Bureau of Indian Standards committees 
responsible for developing standards dealing with earthquake safety and tall structures. 
 

R. K. Jain IAS (Retired) 
 

Shri R. K. Jain joined the Indian Administrative Service (IAS) in 1981.  He has vast 
experience in administration both at the field and policy levels.  He has handled the multi-
disciplinary subject of disaster management at the district, state and national levels. He has 
held various senior positions in the Government of Himachal Pradesh, including 
Commissioner (Industries), Chairman of the Himachal Pradesh State Electricity Board.  He 
has also served the Central Government in various capacities as Director, Department of 
Expenditure, Ministry of Finance, Director (Vigilance), Department of Personnel & 
Training, Joint Secretary (Ports), Ministry of Shipping  and Managing Director, Indian 
Ports Association, a society formed by the Major Ports of India, Additional Secretary & 
Financial Adviser, Ministry of Health & Family Welfare, Additional Secretary & Director 
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General (CGHS), Ministry of Health & Family Welfare and Secretary NDMA. Presently, 
he is working as Member, National Disaster Management Authority. 
 

Sanjay Kumar, IPS, DG, NDRF 
 

Shri Sanjay Kumar is a 1985 batch IPS Officer of the Himachal Pradesh cadre.  He did his 
Masters in Physics with distinction from Delhi University. Shri Kumar has held several 
positions of responsibility in the Government of Himachal Pradesh and the Government of 
India. He was on deputation with the CISF in 1997 and was posted at Patna which is 
considered to be crucial from the point of view of police service. Considering his hard 
work, honesty, integrity, dedication of duty, varied experience and specialisation, he has 
been decorated with the Police Medal for Meritorious Services and President’s Police 
Medal for Distinguished Services.  He was selected on promotion to the Security Advisor 
to the Department of Space, Government of India at Bangalore and on deputation as 
Director (Vigilance) (Police), Railways New Delhi and IGP-cum-Chief Security 
Commissioner, Railway, Hajipur for seven years.  He was posted to the top most post of 
the Director General of Police, Himachal Pradesh on August 1, 2013 and during his posting 
of four years, the law and order situation in the state remained under control. He joined as 
Director General of the NDRF on 6/7/2017. He has participated in training programmes of 
disaster management in Indonesia and Australia. 
 

Professor Santosh Kumar 
 

 Santosh Kumar is currently working as Professor and  Head of Governance and Inclusive 
Disaster Risk Reduction Division of the  National Institute of Disaster Management, 
Ministry of Home Affairs, Government of India. He has also worked as Director, SAARC 
Disaster Management Centre (an inter-governmental body) and in-charge Executive 
Director of the NIDM. He is a policy planning and capacity development expert with 25 
years of experience.  A Ph.D. in Economics, he studied Gender and Development in IDS, 
Sussex, UK, and integrated gender concerns in disaster management capacity building 
programmes for making a gender sensitive approach in disaster management. He has 
obtained professional training in disaster risk management from Israel. Prior to NIDM, he 
was working with the World Bank as a disaster management specialist where he could 
contribute in the implementation of long-term disaster recovery of the Gujarat Earthquake, 
Orissa Super Cyclone and also Andhra Pradesh Cyclone.  He is an experienced hand in 
designing, planning and implementing mitigation and long term disaster recovery 
programmes and projects. His passion of building capacity, institutions and bringing new 
innovations has helped in designing new programmes and in developing new tools. He has 
made extensive contributions in developing tools for post disaster loss damage and 
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assessment, inclusive disaster resilient planning and   recovery, ex-ante solutions for risk 
reduction.  His contributions since 1995, both at the national and international levels in 
the Sendai Declaration, Japan 2015, Hygo Framework of Action, 2005 and successive 
Asian Ministerial conferences, international recovery platforms, world reconstruction 
forums, global platform, national platforms, regional platforms (SAARC) for disaster risk 
reduction and other international events organised by the UN, World Bank, SAARC, 
ASEAN, EAS and other international organisations are worth mentioning. He has been 
participating in radio and television debate organised by various English and Hindi news 
channels for more than 15 years. 
 

Dr Shailesh Kr. Agrawal 
 

Dr. Shailesh Kr. Agrawal is at present heading the BMTPC which is an Apex Inter 
Ministerial organisation under the aegis of Ministry of Housing and Urban Affairs, 
Government of India, responsible for promoting cost-effective, environment-friendly, 
energy-efficient building materials and construction technologies from lab to land.  Prior 
to this assignment, Dr. Agrawal had served at the Central Building Research Institute, 
Roorkee, a premier research institute, as a scientist for more than 20 years.  He did his B. 
Tech in civil engineering securing Silver Medal, M. Tech from Indian Institute of Science 
in structural engineering; topping the group and Ph. D from IIT, Roorkee.  His area of 
research is quite wide which encompasses distressed buildings, non-destruction testing, 
earthquake engineering, strong motion array data and its analysis, retrofitting, structural 
analysis and modelling etc. Dr. Agrawal has more than 50 publications in national and 
international journals.  He has published a few books, promotional CDs and films in the 
area of earthquake resistant design of construction and building materials and construction 
technologies.  Dr. Agrawal has y travelled widely in India and abroad and been 
instrumental in several international projects.  Dr. Agrawal has been felicitated for his 
outstanding contribution in the area of disaster mitigation by the Institution of Engineers, 
Roorkee, as well as the Centre of Excellence in Disaster Mitigation Management, IIT, 
Roorkee. Also, he has been facilitated by The Institution of Engineers (India) as the 
Eminent Engineering Personality in recognition of his services to society in the field of 
infrastructure construction related to civil engineering society and as an Outstanding Public 
Officer in the 8th CIDC Vishwakarma Awards 2016 by Construction Industry 
Development Council. 
 

Dr. V. Thiruppugazh 
 

Dr. V. Thiruppugazh is an officer of the Indian Administrative Service of the rank of Joint 
Secretary to Government of India. After joining the Civil Service in 1991, he served in 
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various district assignments before he was posted as Joint Chief Executive Officer of the 
Gujarat State Disaster Management Authority (GSDMA). In addition to his contribution 
in Gujarat earthquake reconstruction and disaster management initiatives in Gujarat as 
Joint CEO, Additional CEO and CEO of GSDMA, he has held several senior positions in 
the Government of Gujarat. He also worked as Senior Advisor, National Reconstruction 
Authority Nepal. Currently, he is working as Advisor, Policy and Planning in the National 
Disaster Management Authority, New Delhi. He has authored many book chapters and 
journal articles related to disaster management. He has received his PhD in disaster 
management from the Australian National University, Canberra. 
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About Organisers 

 

 

Vivekananda International Foundation (VIF) 
 

The Vivekananda International Foundation (VIF) is an independent, non-partisan 
institution that promotes quality research and in-depth studies and is a platform for dialogue 
and conflict resolution. 
 
It strives to bring together the best minds in India to ideate on key national and international 
issues; promote initiatives that further the cause of peace and global harmony; monitor 
social, economic and political trends that have a bearing on India’s unity and integrity; 
analyse the causes for social and ethnic conflicts leading to extremism and offer policy 
alternatives; interact with civil society and offer institutional support for exchange of ideas 
and interaction among conflicting groups; critique public policy and the working of 
democratic institutions and constitutional bodies; and evolve benchmarks for good 
governance and efficiency in public institutions. 
 
These are objectives that fall under a broad head called `nation-building’ and often come 
within the purview of universities and institutions of higher learning. Unfortunately, for 
reasons best known to those who manage them, these academic bodies have not been able 
to attend to these tasks. This neglect, it seems, is in some way responsible for the perceived 
failure of representative bodies and the prevailing inefficiency in the government sector. 
VIF believes that many of these institutions – which are central to our democratic existence 
– cannot be expected to work better, unless academia, think tanks and civil society engage 
with them and critique them on a regular basis. Given its deep and abiding commitment to 
the deepening of democracy and to the emergence of a strong and self-reliant India, VIF 
has embarked upon quality research and scholarship in a host of areas in the hope that such 
studies will improve governance, strengthen national security, integrate India’s foreign 
policy to the nation’s long-term objectives and bring about much-needed functional 
efficiency in parliament and other representative bodies and in public institutions. 
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Policy Perspectives Foundation (PPF) 
 
 
The Policy Perspectives Foundation (PPF) was founded in 2005 as a non-profit apolitical 
think tank on matters of national interest and issues. The organisation’s activities focus on 
complex and inter-connected challenges to internal peace, stability and development in 
India. It promotes debates and dialogues with scholars, development practitioners, civil 
society, government organisations and other stakeholders, and implements training, 
research and advocacy programmes on issues of national interest. Our activities broadly 
fall under three categories namely spreading awareness, building capacity and promoting 
resilience. 
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Federation of Indian Chambers of Commerce & Industry (FICCI) 
 

Established in 1927, FICCI is the largest and oldest apex business organisation in India. Its 
history is closely interwoven with India's struggle for independence, its industrialisation, 
and its emergence as one of the most rapidly growing global economies.  
 
A non-government, not-for-profit organisation, FICCI is the voice of India's business and 
industry. From influencing policy to encouraging debate, engaging with policy makers and 
civil society, FICCI articulates the views and concerns of industry. It serves its members 
from the Indian private and public corporate sectors and multinational companies, drawing 
its strength from diverse regional chambers of commerce and industry across states, 
reaching out to over 250,000 companies.  
 
FICCI provides a platform for networking and consensus building within and across sectors 
and is the first port of call for Indian industry, policy makers and the international business 
community. 
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