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1.0Professor Jai Krishna Memorial Lecture (JKML) Series 

Indian Institute of TechnologyRoorkee (IIT Roorkee) initiated Endowed Lecture Series in each 

Department/Centre, named after an Iconic National Figure who is known for his/her contributions in a 

discipline related to the Department/Centre. The Centre of Excellence in Disaster Mitigation and 

Management (CoEDMM)at IIT Roorkee is among the first multidisciplinary techno-managerial 

research and education platforms on Disaster Mitigation and Management in India.  

The CoEDMM,being a platform to nurture multi-disciplinary interactions aiming resilience from 

disaster and climate change-induced risks, and responsibly engaged in developing techno-managerial 

capacity towards comprehensive disaster risk reduction, initiated the CoEDMM Memorial Lecture 

Series in the name of Professor Jai Krishna, a luminary engineer and educator. Contributions of 

Professor Jai Krishna to multiple disciplines of Engineering and Science, is befitting with the multi-

hazard risk resilience mission of the CoEDMM. His dynamic, insightful and enterprising leadership 

shaped the contemporary Engineering Education and Profession in India and beyond to reach a newer 

height.This is privilege and honour for the CoEDMM, IIT Roorkee to dedicate its Endowment Lecture 

Series to Professor Jai Krishna. 

The CoEDMM organisedthe First Professor Jai Krishna Memorial Lecture (JKML) on Friday, 

November 06, 2020, as an Online Event. The First Memorial Lecture was delivered by Dr. Pramod 

Kumar Mishra, 2019 Sasakawa Laureate and Principal Secretary to the Prime Minister of India. His 

discourse was on “COVID-19, Black Swan Events, and the Future of Disaster Risk Management in 

India”. 

Dr P K Mishra’s far-sighted talkgenerated interest and stimulated discussion among DRR 

professionals, both at national and international level. His thoughtful rendering of black swan events 

of past and the present COVIDovid-19 pPandemic situation brought forward the criticality of the 

context in right perspective. Analytical discussion on flow of events happened in India and abroad as 

part of the present pPandemic’s management, was put forward for the audience succinctly so that they 

can perceive the managerial initiatives holistically.  The analytic was followed by rendering of the 

country’s future risk management philosophy, policies and strategies. Dr Mishra’s deliberation 

provides an occasion to learn, ponder, plan and implement actions by the disaster managers (both 

present and future), in the face of this critical uncertain period. 

Risk of uncertainty during the pPandemic period was prudently presented by Dr P K Mishra; and this 

can help better to peruse adopted risk management process, itsstrength and gap areas to address.Surely 

other countries will find resonance of their situational analysis in his talk, though it was primarily 
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focused on India. Dr Mishra has concluded his talk with forward-looking advises for resilience against 

risk (both acceptable and residual) and uncertainty; and he categorised Five Pillars on which we need 

to develop our future resilience activities, ii.e.,Local community, Infrastructure, Finance, Society and 

most importantly,Natural resources. He elaborated these perspectives with evidences in his lecture 

seamlessly. Dr P K Mishra highlighted the role of IIT Roorkee and other technical Institutes in this 

resilience mission, even beyond the country’s boundary many a times. 

Ms Mami Mizutori, Head - UNDRR and Special Representative of the UN Secretary-General 

(SRSG) attended the First JKML Event and put forward her comments on the First J K Memorial 

Lecture delivered by Dr P K Mishra. She shared her wisdom with the audience while commenting on 

Dr Mishra’s lecture as practical, far-sighted and intellectually rich. Her presence made the First Jai 

Krishna Memorial Lecture a milestone event, not only for IIT Roorkee but also for the country.  

Dr R.K.Bhandari, FNAE, and, Prof. Prem Krishna, FNAE, were the Guests of Honour to the Event. 

Dr R K Bhandari, renowned expert on Landslide hazard and Ex-director of CSIR-CBRI, Roorkee. He 

is a Distinguished Visiting Professor of the Centre. Dr Bhandari paid homage to Professor Jai Krishna 

and his multi-directional contribution along with personal account, with such eloquence. His address 

enlightened many bright minds across ages about Dr Jai Krishna and inspired them. 

Professor Prem Krishna, celebrated wind and steel structure expert, is the worthy son of Late 

Professor Jai Krishna. He has been mentored by his luminous father aptly. He has served the Institute 

and the Profession at various capacities. As he could not join the Panel online, Professor Prem 

Krishna sent both text and video messages on the First Professor Jai Krishna Memorial Lecture. He 

shared a very unique account of Professor Jai Krishna which is both personal yet professional. 

 Professor Prem Krishna’s association with the Centre started even before the Centre became 

functional; and expectedly he advised and delineated his expectation from the CoEDMM in future. 

Shri B V R Mohan Reddy, Chairperson-Board of Governors, IIT Roorkee, addressed his first public 

gathering in the capacity of Chairman, BoG, IIT Roorkee. He stressed on Atmanirbannr Bharat to 

elaborate the entrepreneurship attitude among youth; and he strongly advocated that will be best way 

to carry the legacy of Dr Jai Krishnaforward. From his professional experience, Shri Reddy 

emphasized on the digital media’s significant role-playing, especially during the Pandemic period. 

Prof. Ajit K.Chaturvedi, Director IIT Roorkee,lauded the erudite keynote speech delivered by Dr P K 

Mishra in the First JKML Event. He appreciated presence of dignitaries, Ms Mami Mizutori, Dr 

Bhandari, Professor Prem Krishna and Shri Reddy and thanked them for sharing their perspective on 

Dr Jai Krishna’s leadership role and Dr P K Mishra’s contextual Lecture delivery. He acknowledged 

the participants’ attendance for making the programme successful.Dr Chaturvedi spoke about the 



continued commitment of IIT Roorkee for the safe and resilient society in India and in the world, as 

expected by dignitaries including Dr Mishra and Ms Mizutori. In continuation he mentioned about 

upcoming South Asia Alliance for Disaster Resilience Institutes (SAADRI) in the CoEDMM, 

IITRoorkee under Dr Mahua Mukherjee’s Leadership.  

The Event was organized in WebEex pPlatform and simultaneously on YouTube Platform. The First 

JKML was broadcasted LIVE at DD News, DD Urttarakhand, and DD Udisha. The First JKML was 

organized by Prof. Mahua Mukherjee, Prof. Sudip Roy,Prof. Anil Kumar Gourishetty, and Prof. 

Saptarshi Kolay. 

The  First JKML organizing committee thankfully acknowledges the graciouspresence of dignitaries 

in the First JKML Event on 6th November 2020: Shri Kamal Kishore - NDMA Member, Shri 

Animesh Kumar- UNDRR Bangkok, Prof. Rajib Shaw – Director Indo-Japan Laboratory in Keio 

University, Prof. Hirokazu Tatano and Prof. Subhajyoti Samaddar from Kyoto University, Dr. Qunli 

Han from IRDR in Beijing, Shri Anil Sinha- Retd IAS, Shri Sanjeev Jindal - IAS and Joint Secretary 

MHA, Maj Gen M K Bindal- Executive Director NIDM, Prof. Santosh Kumar, Prof. Surya Kumar, 

Prof. Amir Ali from NIDM, Brig B K Khanna from ARISE-India, Prof. Ravi Sinha from IIT Bombay, 

Dr. O P Misra from MoES, Dr. Paritosh Tyagi, S S Chakraborty from INAE, Prof. Vinod Sharma- 

SSDMA, Dr. Giriraj Amarnath from IWRM, Shri Rubaab Sood from FICCI, Col. Sanjay Shrivastava, 

officers from Prime Minister Office and many other participants from different institutions and 

universities present through WebEx and YouTube live. From IIT Roorkee, Deputy Director Prof. M. 

Parida, Dean SRIC Prof. ManishShrikhande, Dean Alumni Prof. B. R. Gurjar, 

DeanFinance&Planning Prof. M. L. Sharma among others extended their support through their august 

presence. 

Please visit webpage: 

https://www.iitr.ac.in/centers/COEDMM/pages/Miscellaneous+JKML_Series.html 
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2.0 A Short Biography on Professor Jai Krishna 

Professor Jai Krishna, born on February 14, 1912, in Muzaffarnagar, a small town approximately 

130 Kms north of New Delhi. Known as the Father of the Indian Earthquake Engineering programme 

for his pioneering work in this subject area, he was truly an icon amongst engineers, whose 

contributions covered a wide spectrum of subjects and concerns, related to 

academics, R&D, and, professional. Entering Thomason College, 

Roorkee (later to become the University of Roorkee, and, now the 

IIT Roorkee) in 1932 with a brilliant performance, and, continuing 

it thereafter as well, he completed the bachelor's programme in 

Civil Engineering in 1935. From 1935 to 1939 he worked in the 

State Public Works Department. He however had an unmistakable 

ambition to become an academician, and, as soon as the 

opportunity arose (in 1939), he accepted the offer to join the 

faculty of the Department of Civil Engineering at Thomason 

College.   At the University of Roorkee, Dr. Jai Krishna rose to the rank 

of Professor in 1960, and in 1971 he was appointed the Vice-chancellor, thus 

becoming the first professor of the institution to be elevated to that high office. After completing his 

term in 1977 he continued his association with the Institution as its first Emeritus Professor, till his 

passing away on August 27, 1999. It is this rare 60-year longyearlong innings of association with the 

Roorkee institution, which provided him the ground to serve the institution as well as the profession, 

giving full effect to his personal qualities, visionary zeal, and leadership.  

From the very early stage in his career, Dr. Jai Krishna, worked for the betterment of engineering in 

terms of education and R&D, quality of academics, professional status, and, opening up new vistas to 

serve the needs of national development. 

In 1948, he published two volumes of a book on Reinforced Concrete, with his former student and 

colleague, Dr. O. P. Jain. The book, amongst the first by Indian authors, became a bible for the Civil 

engineers. Publication of this book was followed by a flurry of engineering books being published by 

academics across the country in the 1950s & 60s. He obtained his doctoral degree from the University 

of London in 1954 in less than two years which was rather uncommon.  Professor Jai Krishna was the 

first in India to introduce courses in soil mechanics in 1948 and in structural dynamics in 1958 He 

endeavored to envision new directions of thrust in engineering which would be required by the Nation 

in its development. In that direction, directly as Vice-Chancellor, or indirectly as a senior member of 
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the faculty, he was responsible in encouraging programmes (some of these becoming centres or 

departments – Alternate Hydro Electric Center, Department of Water Resources Management, 

Department of Earthquake engineering, Center for Wind Engineering, National Institute of 

Hydrology, Department of Hydrology) in Water Resources, Hydrology, Energy, Wind Engineering, 

and, not the least, in Earthquake engineering. He worked always to mentor and support many younger 

colleagues and others, to pursue these areas of interest and become stalwarts themselves – just a few 

of the very worthy examples are, Dr. O. P. Jain in structural design, Dr. A. S. Arya in Earthquake 

engineering, Prof. Bharat Singh in Water Resources. As the Vice Chancellor of the University of 

Roorkee, he motivated the faculty strongly to create a culture of research, which has paid rich 

dividends to the Institution in the decades that followed. Towards the growth of the engineering 

profession, he worked tirelessly in establishing the Indian National Academy of Engineers (INAE), 

which he served as the founder president from 1987 to 1991. 

As mentioned above, Professor Jai Krishna made pioneering contributions to the development 

Earthquake engineering in India. While on a visit to the California Institute of Technology in 1956, he 

developed a close relationship with the late Professor Donald Hudson. This association resulted in the 

starting of a teaching and research program in earthquake engineering at Roorkee University in 1960, 

and this is the only program of its kind in India even today. He was the prime motivating force behind 

the formulation of Indian standards for earthquake resistant design of structures that was published by 

the Bureau of Indian Standards. This standard is used extensively and is one of the most 

comprehensive in the world. His work brought original ideas to the design of earthquake-resistant 

structures and has led to the evolution of economic and safe construction practices in India. He was 

also responsible, as consultant, for the earthquake- resistant design of many important engineering 

projects in India. The studies and developments in Earthquake Engineering carried out with his 

stewardship, placed the country on the world map of this subject area, and, is a recognition of his great 

scholastic abilities. A feature of the research carried out was the thrust towards solutions for problems 

which were more specific to India, rather than those that interested the developed world. An example 

is the work on brick buildings.  

There was hardly any seismic data available for design of structures in India until the 1960s when 

Professor Jai Krishna initiated work on design, fabrication, and installation of structural response 

recorders and strong motion accelerographs to collect such data from earthquakes in India. This 

activity picked up momentum with the installation of numerous instruments and has begun to yield 

useful data for seismic design of important engineering structures. His outstanding contributions to the 



development of facilities for laboratory and field testing led to independence from foreign equipment 

and consultancy on such problems. 

Over his long career he won many prizes and awards from national and international organizations. 

Some of the notable awards were the Thomason Prize, Cautley Gold Medal, the Calcott Reilly 

Memorial Gold Medal, the S S Bhatnagar Award of CSIR (1966), the National Design Award (1971) 

of the Indian Institution of Engineers, the Moudgil Award of the Indian Standards Institution (1972), 

the International Award of Japan Society of Disaster Prevention (1988), and the award for Lifetime 

Contributions in Earthquake Engineering by the Indian National Academy of Engineering (1997). For 

his meritorious services to the nation, he was conferred Padma-Bhushan by the president of India in 

1972.   

Professor Jai Krishna held several important national and international assignments in various 

capacities. He served as a UNESCO Expert for a year in 1967-68, advising on establishment of an 

Institute for Earthquake Engineering in Yugoslavia. In 2008, he was voted (posthumously) as one of 

the twelve legends of Earthquake engineering at the 14th World Conference in Earthquake 

engineering held at Beijing. 

He was a member or fellow of several professional bodies and academies. Some of the important 

among these are (apart from INAE mentioned above) the Indian National Science Academy, 

Institution of Indian Engineers, Third World Academy of Sciences, and the International Association 

of Earthquake Engineering, of which he was president during the period 1977 to 1980. He was elected 

to the U.S. National Academy of Engineering in 1979. Agra University and Roorkee University 

awarded him honorary degrees. 

Thus, as may be perceived from the above, Professor Jai Krishna was a mentor to generations of 

engineers and epitomized the human spirit of inquiry and devotion to academic pursuits, so essential 

for the development of knowledge. The School of Research and Training in Earthquake Engineering 

(now a department) and many other departments and centres at IIT Roorkee, stand today as testimony 

to the creativity of Professor Jai Krishna. His life and work will be an inspiration to future generations 

of engineers in India.  



3.0 Bio-sketch of Dr. P K Mishra, the First JKML Speaker 

Dr. Pramod KumarMishra, Principal Secretary to the Prime Minister of India, and a former member 

of the Indian Administrative Service (IAS), has diverse experiences at the policy-making levels of the 

government and at the administrations for different organizations.  

Recently, he was conferred with the United Nations SASAKAWA Award 2019, the most prestigious 

international award in disaster management. He functioned during 2001-2004 as the Chief Executive 

Officer (CEO) of the Gujarat State Disaster Management Authority (GSDMA) created after the Kutch 

earthquake of January 26, 2001 (2001 Gujarat Earthquake). He played a crucial role in shaping the 

GSDMA into a vibrant, dynamic and innovative organization, which received a number of prestigious 

international awards including those of the United Nations (UN), and the Commonwealth Association 

for Public Administration and management (CAPAM), for outstanding work in disaster recovery and 

management.  

Dr. Mishra has varied work experience in the management of programmes relating to agriculture, 

disaster management, power sector, infrastructure financing, and regulatory issues and has an 

outstanding career profile comprising research, publications, policy formulation and 

programme/project management. He handled major assignments such as Additional Principal 

Secretary to the Prime Minister of India; Secretary, Ministry of Agriculture and Cooperation, 

Government of India; Chairman, State Electricity Regulatory Commission and in the area of Disaster 

Management. During 2006-2008, as the Secretary, Ministry of Agriculture and Cooperation, he was 

actively involved in path-breaking national initiatives such as the National Agriculture Development 

Programme (RKVY) and the National Food Security Mission (NFSM). During 2012-2013, he headed 

a Task Force of the Union Home Ministry to review the Disaster Management Act, 2005. During 

2014-2019, as the Additional Principal Secretary to the Prime Minister of India, he is credited with 

introducing innovation and transformative changes in human resource management, particularly 

appointments to senior positions. He also chaired a committee constituted by the Union Agriculture 

Ministry to review the working of crop insurance schemes.  

His international experience includes research and academic work for over four years at the Institute 

of Development Studies, United Kingdom (UK); negotiation and execution of ADB and World Bank 

projects; member of the Governing Board of the International Crop Research 12 Institute for Semi-

Arid Tropics (ICRISAT). He was also on the International Advisory Group of the World Bank to 

prepare a Disaster Recovery Framework at the global level.  
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Dr. Mishra is also currently a Co-Chair in the Governing Council of CDRI, the Coalition for Disaster 

Resilient Infrastructure; launched in September 2019 at the United Nations Climate Summit held 

in New York City, USA; which is now a global partnership of 18 countries and FOUR multinational 

organizations namely UNDRR, UNDP, Asian Development Bank and the World Bank Group. Under 

his chairship, CDRI is now looking forward to welcoming more countries and organizations in the 

Coalition to promote resilience of the built infrastructures to climate change and disaster risks; in 

order to ensure sustainable development. 

Dr. Mishra has a Ph.DPh.D in Economics/Development Studies from the University of Sussex, UK; 

an M.A. in Development Economics at the University of Sussex, UK in 1990 (with outstanding 

performance); alsoalso, an M.A. in Economics with a first class at the Delhi School of Economics in 

1972; and B.A. Hons. (Economics) with a first class and distinction in other subjects from the G.M. 

College, Sambalpur University, Odisha, India in 1970. He was the only one to get a first class in 

Economics among all the universities of Odisha. He has published a number of contributed articles in 

many national and international journals and has been invited in many international conferences as 

resource person and to present his research papers. 

Dr. Mishra worked in association with Padma Shri Late Professor Anand Swaroop Arya, i.e., Prof. 

A.S. Arya, an Indian structural engineer and an Emeritus Professor of IIT Roorkee; who was also the 

first Indian to receive the UN Sasakawa Disaster Prevention Award in 1997. Dr. Mishra and Prof. 

Arya started working long before the disaster risk management became a widely established field of 

practice and they tried to bridge the gap between earthquake technology and some of the poorest 

people in the earthquake prone regions of the world. 

He wrote a book entitled “The Kutch Earthquake 2001: Recollections, Lessons and Insights” in 2005 

and a book entitled “Agricultural Risk Insurance and Income” published in 1996. He edited a book on 

“Agricultural Insurance” for the Asian Productivity Organization, Tokyo, Japan. He has published a 

number of contributed articles and reviews in many national and international journals and has been 

invited to many international conferences as resource person and to present papers. 

 

Following are the examples of some of his notable publications:  

[1]. The Kutch Earthquake 2001: Recollection Lessons and Insights, National Institute of Disaster 

Management, New Delhi, India (2004).  

[2]. Edited Development and Operation of Agricultural Insurance Schemes in Asia, Asian 

Productivity Organization, Tokyo, Japan (1999).  



[3]. Agricultural Risk, Insurance and Income: A Study of the Impact and Design of India’s 

Comprehensive Crop Insurance Scheme, Avebury, Aldershot, UK (1996).  



4.0 “COVID-19, Black Swan Events, and the Future of Disaster Risk Management 

in India” 

 

 Dr. Pramod Kumar Mishra, Sasakawa Laureate and Principal Secretary to the Prime Minister of 

India 

 

Abstract: 

The COVID-19 pandemic has had an unprecedented impact. It is being widely described as a Black 

Swan event, an event that has outsized impact, that is hard to predict, and even harder to compute 

probabilities. A contrary view is that, in many ways, it is an entirely expected event given that all the 

drivers of risk have been there in plain sight. In whichever manner we characterize this event, the 

disaster risk management systems, as well as public health systems in India and across the world, 

have been challenged and stretched to the limit. While it is too early to draw final conclusions, some 

early lessons can be drawn. From the vantage point of highest levels of policy making, this lecture 

will highlight how these lessons must inform the trajectory of disaster risk management in the country. 

 

Shri B.V.R. Mohan Reddy, Chairperson, Board of Governors, IIT Roorkee,  

Prof. A. K. Chaturvedi, Director IITR,  

Members of Faculty and Staff,  

Distinguish Participants from India and many other countries and dear students,  

I am honoured to present the First Professor Jai Krishna Memorial lecture organised by the Indian 

Institute of Technology Roorkee which has a history and legacy of 173 years, one of the earliest 

centres of engineering education in the modern world. This lecture being the first such initiative is to 

remember and draw inspiration from the many decades of distinguished service of Professor Jai 

Krishna in the field of Earthquake Engineering. I am honoured by the presence of Professor Prem 

Krishna on this occasion when we remember his esteemed father. He himself has a very distinguished 

career. Dr. R.K. Bhandari whom I know for many years and admire his erudition as all of you saw just 

now and contribution, is also with us today. We are privileged to have the presence of Ms. Mami 

Mizutori, Special Representative of the United Nations Secretary-General for Disaster Risk 

Reduction. I have been interacting with her for quite some time and I am amazed at her dedication and 
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sincerity to the cause of disaster management. We are fortunate to have her global leadership on the 

issues we are about to discuss today. 

Professor Jai Krishna was a pioneer and a man of extraordinary vision and dedication. He laid the 

foundation of modern Earthquake Engineering education and practice in India more than six decades 

ago. His work towards establishing the first Earthquake Engineering Educational Institution in the 

country has stood the test of time. Indeed, after the massive earthquake of 2001, when Gujarat was 

devastated we took the help of experts such as Padmashri Prof. A.S. Arya who had been a luminary of 

the Institution set up by Prof. Jai Krishna. I would like to quote a shloka from the Bhagavad-Gita 

य�यदाचर�त	े�ठ: ततदेवतेरोजन: । 

सय�माणंकु�तेलोक�तदनुवत�त॥े 

which translates as “Whatever action is performed by great men, common man follows his footsteps 

(as we did after the Gujrat Earthquake);(and) whatever standards he sets by exemplary act, all the 

world pursues”. 

I hope the core message of my lecture will not only do justice to the memory of Professor Jai Krishna 

but also in a sense, focus on a new need for building a resilient future in the face of some of the 

unique challenges, risks and uncertainties faced by our country and the entire world.  

The topic of my lecture “COVID-19, Black Swan Events, and the Future of Disaster Risk 

Management in India” is about not only learning from the current pandemic but also creating a 

bridge between the traditional practice of disaster risk management and how disaster risk management 

ought to be practiced in the 21st century, particularly to deal with the uncertain scenarios in the 

context of climate change and also due to some of the underlying drivers of risk inherent in the current 

global system. Over the last four decades, I have seen many facets of disasters. I had the opportunity 

to be directly associated with addressing the issues of disaster risk management in my present 

assignment and also in the earlier years as was mentioned. AlsoAlso, today, whatever it is the disaster 

experienced by our farmers in drought prone areas or the impact of the Bhuj Earthquake of 2001 or 

the impact of the 2004 Indian ocean Tsunami or the ongoing pPandemic, I have seen first-hand the 

human suffering and also the economic and environmental impact of disasters. 

In the 1990s, I had done some academic research focusing on role of risk in farming decisions and 

farmers’ wellbeing. The personal stories I have heard of suffering are distressing, yet those of 

resilience and resolve of our people to bounce back from disasters are also inspiring. These stories 

point to the most important resource of our country, the wisdom and resourcefulness of our people. 
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With timely and right kind of support from the state and civil society the people of our country are 

very capable of building a resilient future for themselves. 

I have also witnessed the evolution of our disaster risk management approaches over the last four 

decades. Disaster risk management has come from the margins to the Centre stage of our development 

discourse. It is no longer seen as a narrow, specialized field but something that requires the 

engagement of multiple disciplines; not just the STEM disciplines, i.e.,Science, Technology, 

Engineering and Mathematics, but also social sciences. For example, we now understand that when a 

building is built poorly in an earthquake prone area it is of course an engineering problem. But it is 

also a problem of governance and it is also a social and economic problem.  

This understanding has informed the practice of disaster risk management in the country, especially 

over the last decade or so. This has borne results; for example, our success in reducing cyclone related 

mortality is lauded globally. Going beyond our own needs after the Indian Ocean Tsunami, we played 

a pivotal role in establishing an end-to-end Tsunami Early Warning System for the Indian coasts. 

While we need to celebrate and consolidate our accomplishments, we must acknowledge that we have 

a long way to go in building a resilient future. 

The covidCOVID-19 pandemic with one and a quarter million deaths worldwide and about one 

hundred and twenty-five thousand deaths in India is a sobering reminder that there are vulnerabilities 

lurking all across the global system. These vulnerabilities can come in contact with a rare event, in 

this case an unknown virus and led to cascading impacts of unimaginable proportions. More than five 

years ago when the International community was negotiating the SENDAI Framework for Disaster 

Risk Reduction, the discourse was primarily around two types of disasters - 1) Extensive risk or the 

risk of low severity, high frequency hazardous events and disaster such as localised floods and 

landslides and 2) Intensive risk or the risk of high severity, low frequency disaster such as strong 

urban earthquake, tsunami or a major storm. Both these types of risks can be identified, quantified and 

evaluated. The deliberations recognise the need for addressing both these types of risks in a 

comprehensive manner. This would require a multi-tiered disaster risk governance system in each 

country as well as regional and international collaboration. 

Back in 2014-15, during the preparatory discussion for the SENDAI Framework, there was little 

discussion or no discussion on Black Swan events. The kind of rare events, that have outsized impact, 

are hard to fully anticipate or harder still to model their impact; yet in this century we have seen Black 

Swan events of global implications. First, the Indian Ocean Tsunami of 2004 that simultaneously 

affected a large number of countries and cost nearly 200,000 deaths, of not only nationals from the 

Indian Ocean rimmed countries but also from many parts of the world particularly tourists who came 



to those areas which were affected. Second, the crash of the United States housing market during the 

2008 financial crisis is a well-known Black Swan event. The effect of the crash was catastrophic and 

global and only a few outliers were able to predict it happening. The third example was almost 10 

years ago when we saw the triple disaster in Japan when an earthquake led to a Tsunami which then 

affected the Fukushima nuclear plant. While a strong earthquake in Japan is entirely expected and its 

impact can be modelled, it would be very difficult to model a concatenation of an earthquake, a 

tsunami and a nuclear disaster, how do we prepare for that? And, finally the ongoing pandemic which 

some would classify as a Black Swan event. While the notion of pandemic preparedness has been on 

the radar screen of the Global Public Health community, the way the current pandemic has panned out 

shows the limit of our ability to anticipate and prepare for Black Swan events. In India floods, 

cyclones and chemical disasters have also coincided with the pandemic. There were some of these 

during this period also. While we know how to assign probabilities to each one of these events 

separately, how do we calculate the likelihood of all these events coming together to result in larger 

impacts. 

I would like to use this lecture to reflect on these questions. I will do this in three parts. In the first 

part, I would like to share some of the principal lessons from the pandemic, how we tackled and what 

we learnt. In the second, I will share some reflections on how we can better protect ourselves against 

Black Swan events and finally I will highlight some specific opportunities to advance the disaster risk 

management agenda in the country. 

Coming to the first part of my lecture, lessons from CovidCOVID-19 pPandemic: we have many 

lessons to learn. In India, we recognised the threat posed by COVIDovid-19 early in the trajectory. 

We correctly gauged the enormity of the problem and committed ourselves to a scientific evidence-

based approach. Under the Prime Minister's leadership, the country has put up a united fight against 

the pandemic. All strata of society, all social and economic groups, different regions of the country, 

the civil society and the industry came together to take on this common challenge. There has been a 

clear recognition that everyone is susceptible, whether rich or poor, whether from the east or the west, 

and this has to be a united collective fight. While our public health workers- ‘the Corona warriors’ 

have been at the front lines risking their own safety for the sake of their fellow citizens, the non-

pharmacological response has also been unprecedented. Constant communication between different 

parts of society, between Central and state governments, among the state governments, between 

Government and civil society has been the hallmark of our response. 
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While the fight against Covid-19COVID-19 continues, we can take pride in the fact that as a country 

we have come together in a remarkable way.  Our substantive approach has been characterized by 5 

key elements: 

First, repurposing capacities from multiple disciplines including the research capacity. Whether the 

DRDO or the scientific institutions, they utilise and repurpose their capacity to produce, whether it is 

testing kits or to quicken the research in vaccines. 

Second, a context-specific calibrated approach in scaling diagnostics, clinical management capacity; 

for example, when the CovidCOVID started we had only one lab to test, now we have more than 

2000. We had capacity for a few hundred, now we have 15000 tests per day. 

Third, an all of the government approach, not merely the disaster management agency. 

Fourth, an all of the society approach galvanizing the capacities and cooperation of each and every 

citizen 

And, finally (Fifth), a judicious use of technology within the constraints and possibilities of our own 

context. An example of course is Aarogya Setu and of course a lot of scientific research. 

While we are still in the middle of the pandemic, from a disaster risk management perspective we can 

draw 5 key lessons: 

First, the need for a more dynamic risk assessment tool. In all the five examples, I will indicate what 

has been done and also what are the limitations and the scope for improvement. Need for dynamic risk 

assessment tools in line with our commitment to a scientific evidence-based approach to mitigating 

and managing the impact of COVIDovid-19, the Government was open to receiving scientific inputs 

from all possible sources. Whether it was related to epidemiological modelling of the disease or for 

anticipating its geographical spread or conducting a gap analysis of our health infrastructure. Some 

conventional disaster risk assessment tools were used to map various hazard, vulnerability and 

exposure parameters; such as current incidence of the spread of the virus, infection doubling rate, 

population density, age structure of the population and state of health facilities and estimate the risk of 

spread of disease in different locations. We took the help of eminent doctors, scientists and others. 

Some of it proved useful but most such analysis were inadequate for decision making on 3 accounts: 

a) The information was not granular enough. In the Indian context, a district also is too large a unit of 

analysis. A district may be ‘red’ and consequently the district collector could close down all its 

economic activity but in realityreality, the risk may be confined to a small part of the district. 

b) The information was not dynamic enough in a rapidly spreading epidemic. We needed smaller time 

steps at which the updates could be provided. And, 

c) The analysis was not adequately informed by the local drivers of risk.  
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The disaster risk management community should take stock of these lessons and refine these tools to 

meet future needs. This is a problem and a challenge for not only our country but for many countries 

as well. 

Second lesson - No substitute for Community Action. Covid-19COVID-19 is caused by an invisible 

agent. The virus has insidious ways of jumping from one host to another. While an efficient test 

isolatory regime is essential for containment in a populous country like India, there is no substitute for 

community action. In states where communities are active drivers of surveillance rather than subjects 

of the system, efficiency in containing the spread of covid-19COVID-19 is higher. Greater community 

involvement and leadership also enables the Government to keep an ear to the ground anticipating 

unintended consequences of government action and taking corrective steps. 

Third - Risk is global, resilience is local. Covid-19COVID-19 is affecting the entire world. In some 

sense everyone lives downstream. The emergence of the virus and actions taken or not taken 

elsewhere are leading to its spread. Global interconnectedness is a major driver of the spread of the 

disease. However, in the current scenario, how this disease is impacting different locations seems to 

be determined by how resilient communities are and how robust the local level public health system. 

For the scale of the disaster that is Covid-19COVID-19, there needs to be more global cooperation for 

proactively sharing good practices on efficient surveillance systems, treatment protocol and methods 

for repurposing existing resources to fight Covid-19COVID-19.  

For the future this has two implications –  

1) greater investment in local level resilience and self-reliance as reflected in the Prime Minister's call 

for Aatma Nirbhar Bharat and 

2) even greater international cooperation towards fighting a global disaster. 

Fourth - From managing risk to managing uncertainty. The Covid-19COVID-19 pandemic is riddled 

with a lot of uncertainties. While the characteristics of the strain of coronavirus causing covid-

19COVID-19 have been studied, there are many uncertainties about how covid-19COVID-19 

progresses. There are contradictory reports about its effects on different age groups, the effectiveness 

of different treatment protocols, the likelihood of a population achieving herd immunity and the 

likelihood of early development and deployment of a vaccine. There are even greater uncertainties 

about local drivers of risk. Policymakers have to make decisions on a great uncertainty. The 

traditional disaster risk management paradigm is attuned to using the analysis of past events, their 

frequency, intensity and impact to quantify risk and devise risk management strategies for the future. 

We need to bridge the gap between traditional disaster risk management and risk management in an 



uncertain environment. Here I make a distinction between risk and uncertainty as it has been done 

widely in recent literature. 

Finally, the Fifth lesson - From managing risk to building resilience. The fifth lesson is a corollary of 

the previous on. In our country for the last two decades we have been talking about a paradigm shift 

from relief to response, to preparedness and mitigation and risk reduction. I believe we are poised for 

the next leap from risk reduction to resilience. During the pPandemic we have witnessed the limits of 

a traditional risk reduction approach which assumes that risk can be precisely identified, mapped, 

quantified and reduced; but how do we manage risk that is not yet fully understood, let alone 

quantified. Should we allow for more redundancies in our economic system or should we continue to 

focus on extreme efficiencies in our economic system - the famous debate between efficiency v/s 

equity, efficiency v/s optimality and so on. I do not imply that we should abandon traditional disaster 

risk reduction as that would be erroneous. We have to do a much better job of reducing the unknown 

risks too; but in the 21st century world that is not going to be enough. We have to focus on systemic 

resilience by building redundancy by developing strong feedback mechanisms and by investing in 

stronger modular systems at the local level. 

Now I move onto the second part of my lecture and there are very interesting ideas and debates on 

whether it is a Black Swan event or White Swan and so on. I would also like to conceptualize some of 

these experiences of the Ppandemic; but the objective is how can we protect ourselves against Black 

Swan events. 

The COVIDovid-19 pandemic is being referred to as a Black Swan event. For most of us this event 

came from nowhere. Everything was normal and suddenly the virus started affecting all parts of the 

world. It appeared to be a Black Swan event and what is a Black Swan event?           

Nassim Nicholas Taleb, a Lebanese-American scholar, made the concept famous in his 2007 book, 

‘The Black Swan - the impact of the highly improbable’. He describes a Black Swan event to have the 

following three distinguishing characteristics: 

a) Rare, high profile, hard to predict events that have an outsized impact and are beyond the 

realm of normal expectation 

b) Events whose probabilities are so small that they are difficult to compute. And, 

c) Events and their fragilities that we tend to explain after the event, because before the event we 

are totally unaware and after the event we try to rationalize, debate whether it could have been 

predicted or how it could have happened and so on.  

Unlikely events seem impossible when they lie low in the unknown or in the future; but after they 

happen people try to rationalize them into their conception of the world. Experts debate whether 



someone had predicted because some people claim that we had predicted. Sometimes astrologers say 

we had predicted, or even meteorologists say we had predicted but it is very difficult to know exactly 

the location and the nature. SoSo, experts debate whether someone had predicted such an event or 

why someone would not have predicted- because they justify that it was impossible to predict.  

Much of this debate we know after the 2008 financial crisis, some claim we had predicted while 

others say it could not have been predicted. Even though a pPandemic is not something unknown, it is 

a moot point if the magnitude spread and impact of CovidOVID-19 could have been predicted. The 

way it overwhelmed most countries of the world, the pressure it exerted on the medical infrastructure 

and the ferocity of its economic impact were perhaps unthinkable. It is in the realm of imagination 

whether the memories of the Spanish flu of the last century could have or should have guided us to 

anticipate the nature of today's pPandemic.  

Interestingly a few months after the pPandemic started, Taleb- the person who had popularized the 

Black Swan concept, is reported in the media to have said that COVIDovid-19 pandemic was not a 

Black Swan event. It was a White Swan event, if ever there was one because it was predictable. I am 

sure when the present pandemic settles down there will be more debate whether it was indeed a Black 

Swan event or something entirely expected and anticipated. While I have provocatively used Black 

Swan in the title of this lecture, my objective here is to not get into an academic purist debate on 

terminology. My objective is to engage in a forward-looking conversation on how we can be better 

prepared and build robustness to face negative events, not only a pandemic but any event that has a 

similar disproportionate impact. And, here I would like to quoteSøren Kierkegaard, an early 19th 

century Danish philosopher who said “Life can only be understood backwards but it must be lived 

forwards.” 

 

While we will retrospectively analyse Covid-19COVID-19, it is more important to work towards 

minimising the negative outcomes of a future extreme event that is not as yet on our horizon. Taleb, 

same author who popularised Black Swan concept, in his 2012 (a later) book titled, ‘Anti-fragile: 

Things that gain from disorder’, introduced the concept of anti-fragile, opposite of fragile; of courseof 

course, he said there is no word which is opposite of fragile, so he used the expression anti-fragile as a 

solution to Black Swan problem. According to him antifragility is beyond resilience and robustness. 

The resilient resist shocks and stay the same; the anti-fragile gets better. This property is behind 

everything that has changed with time - evolution, culture, ideas, revolutions, political systems, 

technological innovations and so on. Proliferating global networks both physical and virtual, lead to 

more interdependent and fragile systems. Not only risks such as pathogens but also computer viruses 



or hacking of information networks or reckless actions of financial institutions or spectacular acts of 

terror can make the system fragile. Any adverse event can cause rolling and widening collapse, a 

Black Swan event, in the same way as that the failure of a simple transformer can collapse an 

electricity grid. For Taleb, an anti-fragile country would encourage the distribution of smaller, more 

local, experimental and self-reliant entities.  Government should, for example, be an insurer of 

healthcare, though he prefers not essentially run medical care system. But Taleb would prefer a 

decentralized system in smaller jurisdictions. In the Indian context, I propose that our efforts to 

become more anti-fragile, if I am permitted to use the term, of course more commonly we use more 

resilient, to Black Swan event as this approach should rest on the following five pillars: 

FIRST (Pillar)- A further strengthened disaster risk management system particularly at the local 

level. In the course of fighting Covid-19COVID-19, almost all the states encouraged local level 

innovations, to seek people's active cooperation in bringing behavioral changes and alleviating 

collective distress. It included setting of community surveillance mechanisms and listing the support 

of volunteers, disbursing cash assistance to the people who are stuck, organizing community kitchens 

and providing essential supplies to the people in containment zone. We also saw the local level 

mobilization through Asha, Anganwadi and multipurpose health workers across the country which 

helped us reach out to the masses for testing, isolating and treating people.  

Our success in dealing with Covid-19COVID-19 was critically linked to these initiatives at the 

community level. However, these community level initiatives need to be supported and reinforced 

through the efforts by Central and State governments. We cannot realise their potential without 

adequate capacities and resources for risk management at the local level. We need to strengthen 

institutions like District Disaster Management Authority, Indian Red Cross and similar institutions at 

local level. 

 

SECOND (Pillar)- Resilient infrastructure including social, economic and environmental. One of our 

success stories have been the maintenance of supply lines across the length and breadth of the country 

in the midst of nationwide lockdown. There was no major disruption to essential supplies as our trucks 

moved on the roads. Not just that the private sector joined our extraordinary efforts to augment 

essential health supplies such as testing kits, masks, PPEs and hand sanitizers across the country. We 

organised Vande Bharat Mission and ShramikSpecial trains to bring millions of stranded people back 

to their homes. It speaks of the resilience of our infrastructure which also helped us deal with several 

other crises during this period - flood, cyclone, desert locusts and the crisis on the northern borders. 

Our infrastructure system, of course, needs to be further strengthened by building multiple 
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redundancies. The Government of India has initiated a specific multilateral initiative, as it was 

mentioned earlier, Coalition for Disaster Resilient Infrastructure (CDRI) to work with key 

infrastructure sectors to improve resilience in the sector.  

One of the areas that need special attention is improving the resilience of our digital communication 

as digital access has emerged as the most empowering tool. This is one area we need to pursue with a 

sense of urgency, particular in the post-CovidCOVID world. It is also one area where we expect our 

technical institutions of excellence such as IIT Roorkee to contribute significantly. 

 

THIRD Pillar- Resilience financial system with equitable access to savings, credit, finance and 

insurance. Of courseOf course, we have a mechanism already in place from the last 5-6 years. Cash 

transfers through the direct benefit transfer or DBT mechanism has been an important form of support 

to the people who have suffered the most. Under the Prime Minister's Garib Kalyan package, the 

government transferred Rupees 69000 Crore, approximately USD 9.25 billion to 420 million people. 

Further 800 million people got free food grains during this period. These brought a much 

neededmuch-needed support to the people really under the impact of Covid-19COVID-19. It clearly 

points to the need for improving access to financial services for the people. Be it the Jan Dhan Yojana 

through which people are getting linked to banks or the Mudra Yojana through which people are 

getting cheaper loans, people have benefited from their integration into an expanding national 

financial system. Millions of people have benefitted. Needless to saysay, that agricultural insurance 

will also play a significant role in addressing risks faced by farmers, particularly small farmers and 

make them more resilient. This integration of course needs to be reinforced further in several ways 

through encouraging enterprise, bringing more economic activities into the formal sector and 

increasing people's awareness of diversity of financial services. Stronger the outreach and depth of our 

financial systems, greater the resilience at the household and community level. 

FOURTH Pillar- Social protection especially for those in the informal economy. The pandemic, as it 

spread and played out not just in India but across the globe, has clearly shown that social protection 

would always be an important strand of our intervention. Even the most developed nations needed to 

extend social protection to their people as people lost their jobs and income. We have a functional 

social protection system in the country which is implemented through cash transfer as I mentioned the 

DBT mechanism, food supplies through the public distribution system and cash for work through the 

Rural Employment Guarantee schemes. In addition, all the state governments took several steps to 

help people with provisions for quarantine, cooked food and cash assistance. Both the important 

initiatives, Pradhan Mantri Kalyan package and Aatma Nirbhar Bharat have included strong 
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elements of social protection. Despite these efforts, this is an area which can always be improved 

further with the support of civil society and others. With all the enabling mechanisms available 

through the digital infrastructure we can improve our social protection, ensure a more efficient 

transfer of benefits and particularly for weaker social groups, women and informal workforce. 

 

FIFTH Pillar: Sustainable natural resource management. Finally, there is a strong sustainability angle 

that we need to pursue. In many ways the pandemic has come across as a backlash against the 

excesses of our consumption. We need to take a step back and assess how we can find a better balance 

with nature which clearly implies that we value our natural resources - rivers, wetlands, mountains, 

forest, coastline and biodiversity. As we accelerate our economic recovery and push the country 

towards becoming the global manufacturing hub, we also need to improve the management of natural 

resources, ensure clear water and air, maintain our rivers and coastline and enhance people's access to 

these environmental resources. They enrich our inner and outer lives and build our defenses against 

different risks, natural hazards as well as risks arising from industrial and information economy. 

 

 

And finallyfinally, the final part of my lecture, before I conclude in a few minutes, it is the next 

league, future of disaster risk management in India. There is much to take satisfaction from India's 

achievements in the area of disaster risk management over the last two decades. However, it is not 

enough. On the one hand we have to do a lot more to reduce the risk of losses from well-known 

disasters and on the other, we have to be prepared for the less understood or unexpected disaster risk. 

In the coming years compartmentalization of different risks will be increasingly difficult and even 

impractical. At the same time as the much repeatedmuch-repeated phrase goes, “past is no longer a 

good guide for the future.”  Climate variability and change combined with continued population 

increase and economic growth are driving a rapid overall rise in global disaster risk. Although India is 

at the forefront of climate change mitigation efforts, we are also at a high risk of losses from extreme 

events related to weather and climate. Covid-19COVID-19 has shown us the power of the 

exponential. It has shown us how impacts can escalate quickly. It is analogous to what might happen 

when the climate change tipping points are reached suddenly and a very large number of people are 

affected. While investing in our resilience there are 2 specific opportunities that we can and should 

pursue. 

First, let me highlight the recommendations of the 15th Finance Commission in its report for the year 

2020-21 submitted last year, and I hope the same approach will be there in the final report which is 
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going to be submitted in a few days. For the first time, we have a predictable way of financing all 

aspects of a disaster risk management cycle. We now have dedicated resources for the entire 

complement of disaster mitigation, disaster preparedness, disaster relief and rescue and disaster 

recovery and reconstruction. This is an unparalleled opportunity to pursue disaster risk management in 

the country in a holistic manner. It is important for us to ensure that utilisation of these funding 

windows is done in a meaningful manner. The preparatory work for instituting the right kind of 

implementation mechanism will require us to draw upon all our past experience collectively and at the 

same time exercise our imagination to pursue a broader resilience agenda. Otherwise there is every 

danger that it could be reduced to a mechanical process of only applying some administrative norms 

without adequate focus on the outcomes. 

My second point is that we have to pursue disaster risk management and more broadly resilience as a 

strategic area of national interest. Over the past six years we have increasingly worked with other 

countries on various aspects of disaster management. We now need a global initiative on disaster 

resilient infrastructure. On various aspects of disaster response, we have engaged with the world 

within the framework of various international groupings. SAARC- the South Asian (Association of) 

Regional Cooperation, BIMSTEC- the Bay of Bengal (Initiative for Multi-Sectoral Technical and 

Economic) Cooperation, SCO- the Shanghai Cooperation Organisation, IORA- the Indian Ocean Rim 

Association and FIPIC- the Forum for India Pacific Islands Cooperation as well as our bilateral 

relations. We have to embrace knowledge and experience sharing as an essential element of building 

resilience. The very presence of Ms. Mami Mizutori today from the United Nations, who is heading 

the United Nations’ efforts for disaster risk reduction, is extremely significant in this area. 

Covid-19COVID-19 has underlined the interconnectedness of our world. We have to pursue resilience 

at home as well as in the global system. I believe we have a conducive policy environment in the 

country and we are already making efforts in the direction of, if I may use the word, anti-fragility. In 

fact, several elements of our Prime Minister's initiative of Aatma Nirbhar Bharat as well as the very 

historical reform measures- not only in the financial sector but also in agriculture and labour and 

many other sectors, even space and atomic energy, with a medium-term and long-term perspective 

will bring about far-reaching changes in our economy and quality; and make us more resilient and 

more anti-fragile. Further, the national education policy 2020 has a comprehensive approach so as to 

enable young people to innovate and be better equipped to face uncertainties of the future.  

So finallyfinally, I will conclude my long speech which is probably much longer (for you) and I hope 

I have not strained your patience. In concluding I would like to say that over the past decades, our 

country and the world have seen unprecedented progress in economic and Human Development. 



However, the Covid-19COVID-19 has shown all of this progress is at risk. Covid-19COVID-19 and 

other events of the last two decades have shown us the consequences of failing to reduce these risks. 

A large part of this risk is well understood and collectively the world has the wherewithal - 

experience, expertise and resources to manage these risks. However, we have to also build our 

robustness and resilience to risks that may not be known or may not be fully understood yet.  

In this lecture I've already highlighted the five pillars of our efforts in this direction. Going further we 

need to innovate on a continuous basis in order to develop systems that are resilient and anti-fragile. 

Just as the Covid-19COVID-19 cases are gradually coming down in India, we have to not only 

continue to be vigilant and try to get the pandemic under control, we have to renew our resolve to 

build a bright future for all our people. The dream of becoming a 5 trillion economies is critical to 

ensuring the well-being of each and every citizen, especially the poorest and the most vulnerable. 

The key lessons from the pandemic is that the principles of resilience and antifragility have to be 

integral to India's growth story. This would mean that risk management has to become everybody's 

business. This is not just the domain of agencies like the NDMA; but it has to become our second 

nature in all spheres of our national life.  In this, institutions like IIT Roorkee have an important role 

to play- not just at home but in the world. I am sure that an institution like IIT Roorkee that has 

played a vital role in nation building for almost two centuries will rise to this challenge.  

I would once again like to express my gratitude for the opportunity to deliver this lecture. 

Thank you very much 

 

P K Mishra 

New Delhi 

6th November, 2020 
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5.0 Mami Mizutori,  

 

When I learnt about today's important event and that Dr. P.K. Mishra whom I respect immensely was 

going to give the first keynote for this lecture series, my only wish was to listen in because I knew that 

it was going to be something tremendously important. SoSo, I am very honoured to be given a few 

minutes to offer my humble comments. As I know that there are many illustrious speakers after I 

speak, I will keep my comments very brief. 

Indeed, Dr. P.K. Mishra is the SASAKAWA Award laureate as introduced, and I had the pleasure to 

be with Dr. Mishra at the Global Platform for Disaster Risk Reduction held in Geneva in 2019, when 

the Award was bestowed upon Dr P.K. Mishra. The late Prof. Jai Krishna who was a giant of 

Earthquake Engineering is someone who is close to the heart of Japanese people, as in India, Japan is 

a very earthquake prone country and engineering is something that can help build the resilience of the 

people against earthquakes. 

Today's lecture by Dr. P.K. Mishra was fabulous. I am really fascinated. Dr. Mishra, as always, you 

have put into the current very challenging context of Covid-19COVID-19 into evolution and even into 

what has to be the future of disaster risk management.  

The nature of risk we face that has been so eloquently described by you: what are the lessons that we 

have already learnt and what we need to keep learning and sharing and how do we importantly protect 

ourselves. I was struck by the point that you were talking about this tragedy, this crisis but telling us 

how we can change this into an opportunity to build resilience which you mentioned is the next stage 

that we need to go in the evolution of disaster risk management. This is what you always do, which is 

put people at the centreCentre of your narrative which is so important because disaster risk 
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reduction/management is not a technical issue, it is a political issue in the sense that the political 

leaders have to approach this with a view that this is what causes human suffering more than anything 

else. And soso, it has to be dealt with from a lens of how do we reduce human suffering from disasters 

and the point that you made that ‘the risk is global, but the resilience is local’, is so important. This is 

something that we have learnt time and time again. Resilience of the local level, the local community 

is crucial, but as you mentioned it has to be vertically connected with the central government's vision, 

that yesyes, we need to strengthen the local resilience. 

It has been such a pleasure for me (and) my organisation to be working with the Indian Government 

and, in particular, Dr. P.K Mishra, since 2016 when India hosted the first Asia Regional Ministerial 

Conference on Disaster Risk Reduction since the adoption of the Sendai framework for disaster risk 

reduction,andreduction, and since then towards the launch of the Coalition for Disaster Resilient  

Infrastructure,whichInfrastructure, which is again not only about infrastructure in the sense of grey 

infrastructure. AgainAgain, this is about people and it comes at a very important time, the launch and 

operationalization of CDR, I because Covid-19COVID-19 as you have mentioned Dr. P.K. Mishra has 

really taught us that infrastructure needs to work at the very most dire times during such a crisis as 

Covid-19COVID-19.  

Finally, as you mentioned Dr. P.K. Mishra, we are facing Covid-19COVID-19, but we are also facing 

many other risks and disasters, and importantly the climate emergency. We cannot isolate ourselves 

from climate emergency, there is no vaccine for this emergency. There is so much out there that we 

need to protect ourselves from, and the most vulnerable people, because again the Sendai Framework 

is about leaving no one behind.  

SoSo, I am very encouraged by all the things that you have mentioned and very honoured that I am in 

a position from which I can work very closely with you in the Indian Government. Definitely this is a 

crisis, a tragedy but we will overcome it and we will keep on working for the resilience of the 

countries, regions and a global community together. 

Thank you very much. 

Mami Mizutori 

Geneva 

6 November, 2020 
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6.0 Dr. R.K. Bhandari, FNAE; Guest of Honour 

 

 

I deem it a matter of rare privilege and indeed a great honour to be a part of the first Jai Krishna Memorial 

Lecture. I Congratulate IIT Roorkee for launching the Endowment Lecture Series in his honor. This 

initiative by IIT Roorkee is the most appropriate response to United Nations Secretary General’s call for 

Decade of Action, given in September 2019. 

Professor Jai Krishna, who is recognized as the father of Earthquake Engineering in India, has left behind 

his footprints on the sands of time. Thousands across the globe, including me respect him as a Role Model. 

However, my dilemma at this time is: - What candle can I light to pay homage to someone who was 

himself a Beacon of light? The hard fact is that he continues to light candles of wisdom across the globe, 

even when he is no more with us! 

He was doubtless great, but it would be inappropriate to fall in the trap of judging his greatness merely by 

scanning through the long list of his awards, rewards and recognitions. He was decorated with Padma 

Bhushan (1972); SS Bhatnagar Prize (1966); National Design Award (1971); INAE Lifetime Contribution 

Award (1997); Moudgil Award of the Indian Standard Institution (1972); Cautley Gold Medal; Thomason 

Prize; Disaster Prevention Award of Japan Society (1988), and many more. After some more years, it is not 

unlikely that the future generations may not even remember these awards. But the real beauty of his work 

lies in the impact of his contributions as a professional giant, an original thinker, an educationalist, a 

visionary Leader, an innovator, an institution builder and as an astute administrator. The rich legacy he has 

left behind and the flame of passion for scientific research he has lit will continue to illuminate our path for 

generations to come. 

It is the blessing of the providence that to give a head start to the endowment lecture series, we have none 

other than Dr P K Mishra, Principal Secretary to Hon’ble Prime Minister of India. As you are all aware, Dr 

P.K. Mishra himself is an iconic figure, known for his rare qualities of head and heart, administrative 

acumen, maturity, humility, patience, cool temperament and of course for his seminal contributions in the 

field of Disaster Mitigation and Management, and Earthquake disaster risk mitigation. 

 

When the Kutch Earthquake struck in 2001, Dr Mishra led the post-disaster recovery and management 

from the front. He later documented his recollections of the earthquake disaster, purveying lessons and 

insights. I especially mention this fact to illustrate that although the earthquake struck 2 years after the 

demise of Professor Jai Krishna, his work continued to benefit post disaster investigation and rehabilitation 
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work in Gujarat through the contribution of several professionals of whom he was the mentor. Professor A 

S Arya, from the IIT Roorkee was one such shining example. 

Gracious participation of Madam Mami Mizutori, Special Representative of the United Nations Secretary 

General and Head UNDRR; Shri BVR Mohan Reddy, Chair of the Board of Governors of the IIT Roorkee; 

Dr Ajit K Chaturvedi, Director of IIT Roorkee and Dr Prem Krishna, the illustrious son of Professor Jai 

Krishna makes the event truly historic. This is particularly because of the resonance between the ideas and 

ideals inherited from Professor Jai Krishna and the ideas and ideals they all stand for. Let me cite one 

example.  

On 23 Sept 2019, at the UN Climate Action Summit, Hon’ble Prime Minister of India announced- Global 

Coalition for Disaster Resilient Infrastructure (CDRI). On its first anniversary –a few weeks ago, Madam 

Mami Mizutori, advanced a 5-point proposal. If one were to dive deep, these very points resonate well with 

the message left behind years ago by Professor Jai Krishna.  

The first point made by Madam Mizutori focused on Infrastructure Risk Resilience. Professor Jai Krishna 

was perhaps the first in India to speak about Infrastructure risk, resilience as part of national and local 

earthquake risk reduction strategies. From River valley Projects on Bhakra, Brahmaputra, Bhatsa, Narmada, 

Koyna, and Tehri to the earthquake safe brick buildings for the housing of the most vulnerable sections of 

our society, we find his advocacy for risk resilience, as a member of the various Expert Committees. 

The Point 2 underscored the need for Strengthening of Infrastructure regulations. Again, Professor Jai 

Krishna was the first in India to mastermind BIS Codes for Earthquake Safe designs. His work had direct 

societal relevance and captured the public imagination because it was aimed at earthquake safe housing for 

the poor. 

The Point 3 emphasized the importance of Risk Measurement and Monitoring. In so far as measurement of 

risk due to earthquakes was concerned, nothing much existed in India until 1960’s. Professor Jai Krishna 

was the first in India to think of strong motion instruments for credible ground motion data with safety as 

the ultimate objective.  

 

The Point 4 laid emphasis on the Private sector participation in building sustainable and resilient 

infrastructure. Professor Jai Krishna was among the very few who realized the importance of participation 

by industry and public sector in the practice of engineering. Realizing that focus of the Indian National 

Science Academy was primarily for excellence in the pursuit of science with little space for participation of 

technocrats from the industry, he, along with the peers of that time, conceived the idea to establish the 

Indian National Academy of Engineering. Professor Jai Krishna naturally elected as its Founder President. 



And, finally, the Point 5 flagged the importance of enhancing knowledge and capacity building. Suffice it 

would if I say that Professor Jai Krishna devoted entire life in writing the grammar and vocabulary of 

earthquake risk reduction on the bedrock of which professional practices are being built. His Books on 

Plain and Reinforced Concrete and Earthquake Engineering became the best sellers. 

We are fortunate to have Shri BVR Mohan Reddy, Chair of Board of Governors of IIT Roorkee with us. 

His gracious presence brightens the event for several reasons. To name just one, as a Fellow of the Indian 

National Academy of Engineering, he would certainly like to represent President INAE and his other 

Fellow colleagues to pay homage and debt of gratitude to the memory of Professor Jai Krishna, who was 

INAE’s Founder President. The INAE was registered on 20 April 1987. It was inaugurated on 11 April 

1988 by India’s Prime Minister Shri Rajiv Gandhi in the gracious presence of Shri P V Narasimha Rao and 

Shri K.R. Narayanan.  

Professor Jai Krishna’s Vision for the Academy was promoting all round excellence; focus on Futuristic 

planning for country development tuned to the needs of the 21st century; Grow Engineering Education to 

face real life problems; Promote innovation and Serve as a national think tank -provide unbiased 

independent recommendations to the government 

Shri Mohan Reddy, in his Ted lecture as an entrepreneur had three lessons for youth, one of which was 

asking youth to look for new ideas. This is exactly what Dr Jai Krishna did which is why recognition of 

young talent appeared on the road map of INAE. 

Professor (Dr) Ajit Chaturvedi, Director of IIT Roorkee is very proud host of the event today. Dr Prem 

Krishna, like his father, Dr Jai Krishna is also the product of this great Institute. Both placed Roorkee on the 

world map.  Just Google, and you will find more about them than that meets the eye. 

 

Dr Jai Krishna became a Professor at the University of Roorkee in 1960 and was the first Professor of UOR 

to become its Vice Chancellor for the tenure 1971-1977, and became the first Emeritus Professor to serve 

until his demise on 27 August 1999. Both Dr Chaturvedi and Professor Prem Krishna can take legitimate 

pride in the fact that Professor Jai Krishna was the first to start Soil Mechanics in India, as far back 1948. 

He was also the first to start Structural Dynamics in India in 1958, besides being instrumental in 

establishing the teaching and research programme in Earthquake Engineering in 1960. His research for PhD 

in earthquake engineering at the University of London in 1954 and his close rapport with legendary 

Professor Donald Hudson of California Institute of Technology since 1956 helped him in making a robust 

beginning. The Indian Society of Earthquake Technology (ISET) was also his brain child of which he was 

its Founder President. He also served as the President of International Association of Earthquake 

Engineering. 
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I first met Professor Jai Krishna in 1976 during my sojourn at Central Building Research Institute and met 

him quite frequently until I left Roorkee in 1990. Down the lane of memory, I recall meetings with him, 

which proved to be historic. One such meeting related to the Geotechnical Engineering problems 

encountered at the 144 MW Chilla Power House in the upper Shivaliks, 9 km from Hardwar. During my 

first site visit in 1977, I was excited by the fascinating exposure of a well-defined shear zone. Its presence 

cast a huge shadow on the credibility of the design. I was at once reminded a similar case record of shear 

zones found during the construction of Mangla dam in Pakistan during the period 1958-67, studied by 

Professor A.W. Skempton of Imperial College, London. His study, for the first time ever, recognized severe 

design implications because of the dramatic reduction of shear strength along shear zones due to the large 

displacements. 

At that time, India had no facility to test shear zones under different stress path. I drew the attention of Dr 

Jagdish Narain, the new Vice Chancellor who took over from Dr Jai Krishna in 1977. Dr Jagdish Narain 

himself was an eminent Geotechnical Engineer, internationally recognized for his work with Professor G.A. 

Leonard at the Purdue University.  While appreciating the concern, he advised me to agree with the plan to 

excavate the ground to get rid of the shear zone so as to avoid project cost and time over runs.  

I then brought my same concern to the notice of Professor Jai Krishna. After a little pause, he asked me if I 

had any views on it?  I drew his attention to the case record of Mangla dam in Pakistan and the possibility 

of minimizing uncertainties in design by carrying out simulated stress path tests on the undisturbed samples 

of shear zones. He encouraged me to explore the possibility further and try to establish test facilities at 

CBRI.  This is how CBRI became the first laboratory in India to establish Geotechnical Digital Systems for 

credible measurement of shear strength parameters in terms of effective stress. The initiative triggered 

further in-depth studies which led to addition of India’s first Laser particle analyzer to facilitate study of 

particle degradation at the shear boundaries.   

So thrilled was Professor Jai Krishna by this news that, one day he just walked in to my laboratory 

unannounced to discuss the potential for further research.  Imagine the lasting impact of his numerous such 

interventions, which will never be known. 

In conclusion, IIT Roorkee has every reason to be proud of its glorious past, the weight of history and the 

rich tradition of scholarship. Centre of Excellence for Disaster Mitigation and Management therefore has 

the ready-made springboard and institutional backing to leapfrog and deliver on the emerging national 

priorities.  

I myself had the privilege of playing a lead role in establishing Centres of Disaster Mitigation and 

Management at Anna University and VIT University. In his recent Convocation Address IIT Guwahati, 

Hon’ble Prime Minister has given a call to establish Centre of Disaster Management in its campus. 



CoEDMM at IIT Roorkee should network with other Centres across the country. It would help in carrying 

forward the legacy of Professor Jai Krishna by tapping the synergy of strengths.  

People like Professor Jai Krishna’s stature never dies. Naturally, this endowment lecture is a yet another 

milestone in carrying forward the legacy of Dr Jai Krishna in India’s journey to Destination -disaster free 

India! 

I thank one and all for the kind attention. 

R K Bhandari 

Gaziabad, Delhi NCR 

6th November, 2020 

 

 

  



7.0 Professor Prem Krishna, FNAE; Guest of Honour 

 

Dr.P.K.Mishra, the chief guest for this memorial lecture programme, 

Shri B.V.R.Mohan Reddy, Chairperson, BOG, IIT Roorkee,  

Professor Chaturvedi, Director IITR,  

Ms Mami Mizutori, Head UNDRR,  

My eminent friend, Dr. Bhandari,  

Prof. Mahua Mukherjee and her colleagues from CoEDMM, and, 

All Ladies & Gentlemen who have joined the programme. 

It is a very special occasion for me on which a memorial lecture series in the name of my father is 

being launched, and that too with a keynote lecture by a person of great eminence, Dr. Mishra, and 

also many distinguished personalities have joined him to express their views. 

I had the godsend privilege of being with Prof. Jai Krishna for 61 years, from 1938 when I was born 

till 1999 when he departed. This was as a son, as a student, as a younger colleague and a professional. 

My thoughts as a son could become a lengthy story which the time does not permit, so l will limit 

myself to the other facets. 

Prof. Jai Krishna served this institution for 60 years, from 1939 to 1999, first as the Thomason 

College and then the UOR. Much has been spoken already about his contributions by Dr. Bhandari in 

his brilliant talk. As my thoughts go over those years, one characteristic I specially wish to mention is 

that his vision was always focussed on the development of the institution, the alumni and students, 

younger colleagues, and the profession in general, pursuing new vistas and ideas. Many young 

persons could benefit from this and chose the directions of thrust for their careers, and, excelled. 

In that context he would be very pleased that the gesture of establishing this Memorial lecture has not 

only come from the IITR, from his home so to say, but particularly from the CoEDMM. This Centre 

was established some years ago to focus on the highly important area of Disaster Mitigation & 

Management, very much in line of Prof. Jai Krishna’s efforts to launch or support Earthquake Engg., 

Wind Engg., Geotechnical Engg., Water Management. Today our country excels in the field of 

disaster mitigation and management to a significant extent because of the initiation of formal 

education in these disciplines at IIT Roorkee at a very early stage and thereafter its spread across the 

country. IIT Roorkee can be justly proud of the contributions made by stalwarts like Dr A.N. Khosla, 

Prof. Jai Krishna, Prof. Bharat Singh and Dr O.P Jain.  
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While these continue to be as areas of enquiry, there are numerous other areas calling for equal if not 

even greater attention – Environmental and climate change issues, disasters that can come suddenly 

such as a Tsunami, Chemical disasters, biological disasters such as COVID, already highlighted in the 

keynote by our eminent Chief Guest, Dr P K Mishra and, by Ms Mami Mizutori. The CoEDMM is 

already moving ahead to pay due attention to many newly emerging areas of challenge, alongside the 

traditional areas of concern and I have no doubt the Centre will be able to build taller on the strong 

foundation extant 

In disasters that are predictable, a timely warning is vital, but for those which strike suddenly, one has 

to go through the steps of Respond and Recover, and, for the future, Learn, Mitigate, and if possible, 

Prevent. We have to realise that whereas hazards are similar, every Nation is in its own boat, in as far 

as the spread, scale and quality of response to disasters is concerned. Therefore, while we should 

never stop learning from the rest of the World, the effort to overcome these various disasters has to 

come from within. A resilient, self-reliant system for which the country has been given a clarion call 

by the Prime Minister, has to develop. For this purpose, Centres like the CoEDMM can provide the 

Engineering, Technological and Scientific inputs. In this respect the centre is well placed with the 

support from well- established departments of Architecture, Civil Engineering, Earthquake 

Engineering, Biotechnology and others.  

I thank the IIT Roorkee and the Centre for asking me to be part of this programme and wish the 

Centre well in their pursuit, which will in itself be a tribute to the memory of my father, Prof. Jai 

Krishna.  
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8.0 Shri B.V.R. Mohan Reddy 

 

Ladies and Gentlemen, 

Greetings to all of you! 

Let me add a few thoughts to what was shared by our esteemed Chief guest and the speaker for the first 

Professor Jai Krishna Memorial Lecture, Dr. P.K. Mishra 

SRSG Ms Mami Mizutori 

Dr. R.K. Bhandari and others 

Before I do that let me first congratulate IIT Roorkee, (I am a very new addition to the leadership team, less 

than 10 days old), for initiating the Professor Jai Krishna Memorial Lecture. To all of us Professor Jai Krishna 

was a pioneer in many areas of teaching, research, institution building and equally importantly nation building. 

His contribution was immense as a gifted and a motivated teacher, a pioneer in Earthquake Engineering 

research, an institution builder of Roorkee University as its Vice Chancellor and an outstanding contributor 

responsible for Earthquake resistant design for many important projects across the country.  

Celebrating the memories and contributions of Professor Jai Krishna through this memorial lecture, has 

immense value in motivating and encouraging many generations and specially our students in making him a 

role model. I would also like to congratulate the leadership of IIT Roorkee for choosing the UN Sasakawa 

award recipient, Dr.P.K.Mishra, to deliver the first memorial talk.   

Dr. Mishra has been an outstanding civil servant with an amazing contribution in policy making and equally 

importantly flawless execution thereafter. I am sure there has been enough said about his speech today, he 

spoke at length on many issues and from an entrepreneurial or a business or industry perspective I keep saying 

great leaders are people who make very complex problems as simple as they are. I think he peeled everything 

out to tell us exactly how we have to ensure that while the risk is global, resilience has to be local. He also told 

us all about learning from the past, living in the present and planning for the future. And all this can go on but I 

do not want to repeat his speech. Sir thank you so much, you were extremely brilliant. 

 

Let me add a few thoughts of mine to what has been said so far and I might probably quote a few things from 

Dr. Mishra. While the global healthcare crisis created by Covid-19COVID-19 pandemic is threatening lives 

and livelihood, we also have to recognise that something very interesting is happening in parallel. The digital 

technology which was slowly transforming the world, started an unparalleled acceleration and amplification. 

Digital technology today is the center of economic development debate. The pandemic has pushed societies to 

an inflection point where embracing technology is no longer an option but is a necessity. Dr.Mishra has also 

talked about how connectivity becomes extremely important. The digital transformation is impacting every 

business and industry. In disaster management is no exception where you will see enormous use of software 
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applications, we are using the same censors which are popularly called as IOT or internet of things for 

collecting data online real-time. Enormous amount of use of AI or Artificial intelligence machine learning to 

help swift decisions to provide medical support and save lives. Using affordable computing it is helping 

everyone immensely. I encourage our student population to upscale in these technologies for they have a 

profound impact on our economic development and inclusion.  

We also have a pressing need for business, academia and government to adapt to this new shift. In the middle 

of this new transformation, the Government of India announced many major initiatives but 2 of them I’ll call 

out. One is Aatma Nirbhar Bharat and the other is National Education Policy 2020. Aatma Nirbhar Bharat will 

provide us self-reliance by upscaling the growth of Indian industries, its skills and also its capabilities. It will 

also make our nation resilient and less vulnerable to shocks and integrate Indian industries with global supply 

chains. The National Education Policy 2020 seeks to provide a comprehensive framework for school and 

higher education in the country. NEP 2020 focuses on embracing technology and upgrading our learning 

programs to equip our students with innovations and the best of skills. I was impressed when Dr. Mishra also 

talked very extensively about innovation at a number of occasions in his lecture today. These initiatives will go 

a long way to build a new Bharat.  

Thank you Professor Ayou, Professor A .K.ChaturvediK Chaturvedi and Professor Mahua Mukherjee for 

inviting such amazing speakers and me for this memorial lecture. Let me conclude on a positive note. The 

world weathered the great depression which followed the 1918 Spanish Flu pandemic with one thing called 

industrialisation. This time we will come out from the current Black Swan event, stronger as victors with 

technology muzzling the way. With the right steps and actions from education institutions, business industry 

and governments in India, we can take this crisis as an opportunity and convert it into a White Swan event to 

build a new Bharat. 

With this I will conclude by saying thank you for inviting me. I think it is a good opportunity for people like me 

to be at IIT Roorkee and I wish you all the best. 

Thank you very much 

B.V.R. Mohan Reddy 

Hyderabad 

6th November, 2020 
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9. Prof. A. K. Chaturvedi 

 

Dr.P.K.Mishra, Principal Secretary to the Prime Minister of India 

Ms Mami Mizutori, Special Representative of the UN Secretary General for Disaster Risk Reduction 

Shri B.V.R.Mohan Reddy, Chairman Board of Governors, IIT Roorkee 

Dr.R.K.Bhandari, Distinguished Visiting Professor of CoEDMM 

Our former colleague Prof. Prem Krishna 

And other Attendees 

We are delighted that the inaugural lecture of the Prof. Jai Krishna Memorial lecture series has been 

delivered by Dr. P.K. Mishra. Throughout the lecture I was always thinking whether I was listening to 

a statesman, whether I am listening to a seasoned bureaucrat or I am listening to somebody who has 

spent his entire life in academia. It was a blend of all the three. We have learnt so many things from 

this very erudite lecture that it will take several days to dig out several pearls that you have thrown at 

us. I would like to assure you sir that you have given responsibilities to IIT Roorkee several times 

during your lecture and we will try to take each of your words very seriously to see what best we can 

do not only for our country but as you rightly said that we owe a responsibility to the global world.  

I am sure that your lecture will ensure that the significance and standing of this lecture series will 

grow among the professionals who work in the area of disaster management. This will also ensure that 

eminent people will readily agree to speak in subsequent additions of this lecture series and hopefully, 

in future, it will become an important landmark in the calendar of all professionals working in this 

area. In factfact, if required in subsequent years, when we return to normal in-person lectures, we will 

not hesitate in shifting the venue of this series to Delhi if that will be required by the stature this 

lecture series will hopefully gain. 

Incidentally we have initiated such lecture series in every Department/ Center of the Institute. It 

provides an occasion to honour our stalwarts and get inspired by their work. It also helps us in getting 

connected with and learning from eminent persons who speak in these lecture series. During normal 

times when the speaker visits our campus we also get an opportunity to showcase our work to them. 

 

Today's event is special for one more reason. It is the first public event of our newly nominated 

Chairman Board of Governors, Shri B.V.R. Mohan Reddy. We are sure that the institute will gain a 

lot from his vast experience and guidance that he will provide us.  
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Before I move on towards the end I wanted share an important development with all of you and I am 

sure Dr. P.K. Mishra and Madam Mami Mizutori will be very happy to hear what I am going to say. 

As we know several regional alliances of disaster research institutes exist across the world such as in 

North America, Europe and Africa. Our CoEDMM has taken the initiative to forge a South Asia 

Alliance of all disaster recovery issues under the umbrella of South Asia Alliance of Disaster 

Research Institute (SAADRI). With the efforts of Professor Mahua Mukherjee we hope it will become 

a reality very soon. We wish her all the best. 

Thank You 

Ajit K Chaturvedi 

Roorkee 

November 6, 2020 
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10. Message from Dr Sanak Mishra, INAE President 
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