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FOREWORD

India has consciously worked on developing 
a holistic and community-driven approach 
to disaster management that integrates 
preparedness, mitigation, and disaster risk 
reduction into its policies, along with the 
world’s largest rapid reaction force, National 
Disaster Reaction Force (NDRF), dedicated 
to disaster response across the country. The 
holistic view marks a paradigm shift from 
reactive to proactive management of natural 
hazards based on the principles of disaster risk 
reduction and resilience. 

Much like anywhere else, disaster and 
emergency situations are characterised by 
extreme uncertainty, complexity, and urgency. 
The social and economic threats posed by 
disasters suggest adoption of emerging 
technologies and tools at every stage of 
disaster management to enhance resilience 
through better risk reduction, mitigation, 
post-disaster recovery, rehabilitation, and 
reconstruction. Situational awareness can also 
considerably improve with state-of-the-art 
tools providing us with a clear understanding 
of the extent of damage and identifying 

priority areas for timely mobilization of 
resources. Development of disruptive 
technologies – such as Artificial Intelligence 
(AI), Internet of Things (IoT), Blockchain – and 
innovations in drone, robotics and 3D mapping 
technologies can transform the disaster 
management systems in India. The rapid spread 
of digital infrastructure across the country 
has laid down the much-needed framework for 
application of these emerging technologies. 
Traditional technologies are already benefitting 
from this rapid digitization process in the 
country. Innovation in technology development 
also needs the involvement of the youth from 
multi-disciplinary backgrounds to interact, 
design and deliver these new innovations 
in the field. In February 2021, AGNIi team 
at Invest India was able to support rescue 
operations effectively in the Chamoli district 
in Uttarakhand during a massive glacial breach 
and subsequent deadly floods.

India has one of the most dynamic and swift 
disaster preparedness and management 
process with the aim of zero-causalities. This 
fundamental report has created a carefully-
analyzed knowledge space, with the help of 
success stories and examples, to facilitate 
integration of new technologies to further 
maximize the potential of disaster management 
in India and achieve a wider impact before, 
during, and after a natural hazard. I 
congratulate Anagh Singh and Ankita Sharma 
on this paper. Wishing them many more!

Atul Karwal, IPS

Director General, 
National Disaster Response Force 
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The 21st century has brought with it the 
era of rapid digitalization. Technological 
advancements are occurring on a scale that 
has never been seen before and each of 
these disruptions bring us a step closer to 
achieving a more efficient, more connected 
and more accountable world.

These advancements have brought about 
immense potential for transforming 
everyday processes. One such area 
where this transformation is underway is 
disaster and risk management. Emerging 
technologies are integrating with traditional 
modes of disaster response and are bringing 
forth a change in the landscape of disaster 
and risk management.

The government’s Digital India Mission, 
with emphasis on bringing the digital 
revolution to each and every individual 
across the country, has created a most 
suitable foundation for these technological 
innovations to thrive. The country’s 
digital infrastructure has advanced at a 
phenomenal pace. More and more citizens 
have access to the internet and are able 
to provide the necessary data that allows 
disaster management systems to improve. 
With greater availability and applicability of 
technology for various phases of a disaster, 
namely pre, during and post, it has become 
easier to analyse the triggers for disasters, 
improve predictive analytics, ensure 
strategic and tactical response and mitigate 
the economic and social losses caused by 
these disasters.

This report, created by the Strategic 
Investment Research Unit (SIRU) at Invest 
India, inter-alia highlights the multi-agency 
collaboration, led by NDRF-AGNIi and Invest 
India, in employing the most cutting edge 
drones, 3D mapping systems, and robots 
to address the effects of the landslide in 
Chamoli district of Uttarakhand in February 
2021. Drones were used extensively and 
in multifarious ways as part of disaster 
response in Chamoli.

The NDRF’s guiding vision has always 
been prioritising the lives of people with 
minimal damage to property and ensuring 
that disasters are effectively dealt with to 
protect the livelihoods of India’s citizens. The 
increasing interest in investing in emerging 
technology in disaster management 
therefore is highly pertinent to our mission.

I am proud to be a part of this ongoing 
technological impetus and hope that 
this report sets an example for all other 
technology-led disaster management efforts 
in the future.

SPECIAL 
MESSAGE 
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Technological advancement and innovation 
have created new opportunities for 
enhancing disaster resiliency and risk 
reduction. Developments in disruptive 
technologies such as Artificial Intelligence, 
Internet of Things and Big Data along 
with growing innovations in areas such 
as robotics and drone technology are 
transforming many fields, including 
disaster risk reduction and management. 
The rapid spread of supporting digital 
infrastructure and cloud computing 
has created the foundation for the 
application of disruptive technologies for 
disaster management. Achieving India’s 
development goals and establishing 
‘Aatmanirbhar Bharat’ are not possible 
unless the country is disaster resilient.  

Against this backdrop, the Government 
of India has taken up several measures 
to capture the existing structures and 
mechanisms. However, the changing 
dynamics of disaster risk reduction and 
control remain a challenge to humankind. 
The Prime Minister’s Ten-Point Agenda 
(TPA) in his inaugural speech at the Asian 
Ministerial Conference on Disaster Risk 
Reduction (DRR), provides a positive 
outlook towards establishing the 
foundation of a stronger disaster-prone 
strategy. Therefore, there is a greater 
need to foster a culture of prevention 
and identification of key issues as listed 
in the TPA to bring a people-cantered 
development strategy.   

This document published by Invest India 
maps the areas of growth in emerging 
technologies under disaster management 
that have come to the fore more recently. 
In this regard, a Technology Demo was 
conducted on 28 January 2021, at few 
NDRF (National Disaster Response Force) 
basecamps in Ghaziabad, Uttar Pradesh 
under the aegis of Invest India. Moreover, 
the ongoing rescue operations in Chamoli 
district of Uttarakhand allowed various 
startups to present their technology 
innovations by employment of drone 
systems and robotics. 

We hope this paper allows a greater 
understanding of technology advancements 
in disaster risk reduction and mitigation of 
the hazardous vulnerabilities the country 
possess, making the sector the engine 
of growth that it can be. This document 
highlights key triggers and drivers that will 
reshape the disaster mitigation forward 
and drive potential scenarios. 

SPECIAL 
MESSAGE 

Deepak Bagla

MD & CEO, Invest India
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Emerging Technology 
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Management
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With increasing digitalisation, increased scale 
of financial transactions, as well as enhanced 
access and use of smartphones across various 
demographics, the availability of data has 
risen at a meteoric pace. Big Data analytics has 
therefore become one of the most important 
sources of information on a large number of 
people. 

Monitoring social media communications 
during and after a disaster, analysing financial 
transactions to monitor economic activity 
after a disaster, as well as using mobile phone 
data to monitor movement of individuals during 
a flood are some of the many manners in which 
Big Data is a lucrative source of aid in disaster 
management.

Big Data

The emergence of new technologies and 
constant developments in disruptive 
technology has proven to be one of the 
primary engines of growth in current times. 
The rapid spread of digitalisation, promotion 
of digital infrastructure, and increasing levels 
of technological know-how amongst every 
individual across the world is creating an 
ecosystem that allows a deeper integration of 
technology in our daily lives.

Disruptive technologies include some of the 
most up and coming areas in the field of 
technology, including Artificial Intelligence (AI), 
Internet of Things (IoT), and Big Data - all of 
which have grown to become familiar terms for 
even the layman. Every single day, innovations 
are occurring in these areas, and one avenue 

in which the application of these technologies 
is being increasingly discussed is disaster 
management.

Innovations in drone technology, robotics, etc. 
are transforming disaster management. These 
technologies are also aiding with quick and 
easy communication, improving predictions 
for disasters as well as warning systems, and 
enhancing methods of damage assessment. 
The first documented instance of aerial 
drones being used in disaster management 
was after the wreckage of Hurricane Katrina 
in the United States in 2005.1  Ever since, 
as digitalisation and big data is permeating 
countries across the world, the opportunities 
for emerging technology in disaster 
management have only grown.

1  https://www.space.com/30555-beginning-with-katrina-drones-save-lives-in-disasters.html

Emerging Technology 
Trends in Disaster Management
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AI is being used to create algorithms that 
provide valuable insights about a variety 
of phenomena, and thus holds immense 
potential in disaster management. The use of 
AI to improve predictive technology so as to 
forecast disasters and quicken recovery and 
response times is emerging rapidly.

Predictions and other analysis that can be 
enhanced with the use of AI and machine 
learning (ML) include the processing of 
information, provision of emergency calls, 
analysis of social media, and predictive analysis. 

In terms of information processing, AI-powered 
image recognition can help identify damaged 
buildings and roads, flooding, and also generate 
heat maps by integrating different streams 
of data. This can help clearly identify areas 
affected by the disaster in order to streamline 
response. Emergency calls during a crisis 
can be routed for maximum relevance by AI 
algorithms to help deal with the overwhelming 
volumes that engulf hotline centers.

With the increasing access to social media and 
immense user volumes, real time information 
is easily available on social media platforms like 

Facebook, Twitter, and Instagram. Processing 
all this information with the use of ML helps 
leverage the vast amount of data available to 
pinpoint impacted areas.

Finally, as a large amount of data is available on 
past disasters, AI is being used to analyse it to 
predict the impact of a disaster in the future. 
This information can be utilised to better 
response methods and time taken.

The development of cloud computing 
technology and broadband has allowed the 
creation of a sophisticated system known as 
Internet of Things (IoT). IoT is used in the form 
of sensors to alert of any dangerous situations. 
Ground sensors can detect earth movements 

and potentially signal earthquakes, tree sensors 
can detect forest fires by measuring carbon 
dioxide levels, moisture and temperature, and 
river levels can be monitored by sensors and 
indicate flooding.

Artificial Intelligence

Internet of Things

Twitter India hashtags for Chennai Floods
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Innovations in computing technology have 
powered an evolution in the robots available 
to deal with disaster management. Advances 
in processing, sensors, and communications 
technologies have led to robots becoming 
smarter: able to better support and 
complement human actors or rescue 
animals. These upgrades in dexterity and 
sophistication will be particularly valuable for 
NDRF units deployed to challenging terrain 
and lifethreatening operational environments; 
helping save victims’ lives, while protecting 
rescuers’ lives. These could provide situational 

awareness and enhance the capabilities of the 
field units. 

As hardware advancements converge with 
exploding AI capabilities, disaster relief robots 
are graduating from assistance roles to fully 
autonomous responders at a breakneck pace. 
The robots which were initially entailed for 
aiding rescuers are now being enhanced to 
completely do an exercise including performing 
spectral inspection tasks in hazardous settings.

The key challenges faced by organisation 
during relief efforts include:

1. Lack of trust, transparency, and auditability 
of the relief efforts to ensure resources are 
used for the intended purpose(s)

2. Cumbersome registration process for 
volunteers 

3. Lack of coordination across organizations

4. Lack of single channel or process for donors 
and agencies

5. Difficult collection and distribution efforts 
leading to duplication of efforts and waste

6. Missing or improper recording of activities 
and transactions associated with the relief 
efforts

The use of blockchain technology will help 
in alleviating the above concerns and also 
assist in the rapid collection and management 
of reliable data. In times of crisis, when 
misinformation is not only rife, but also highly 
dangerous, it is increasingly important to have 
systems that allow the sharing of trusted data, 
quickly, to plan response efforts effectively 
and accurately. Smart contracting systems 
built on top of distributed ledgers – exploiting 
the higher reliability of blockchain-encoded 
data – could automate routine decision-making 
in high-pressure disaster environments, 
accelerating decisions, and relieving pressure 
on strained rescuers.

Robotics

Blockchain
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Disaster Management 
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Natural disasters and crises have been an 
integral part of human history right from 
the dawn of civilisation. The rise and fall of 
the Indus Valley and Babylonian civilisations 
are a testimony to this. India’s geo-climatic 
conditions as well as its high degree of socio-
economic vulnerability, makes it significantly 
natural disaster-prone.  Floods, droughts, 
cyclones, earthquakes and landslides have 
been a recurrent phenomenon. Its vastness 
in terms of natural attributes combined with 
its prolonged colonial past, continuing various 
forms of social discriminations and also equally 
large population have enhanced its vulnerability 
to natural disasters. Vulnerability to disasters/
emergencies of Chemical, Biological, 
Radiological and Nuclear (CBRN) origin also 
exists. The extreme weather conditions, 
huge quantity of ice and snow stored in the 
glaciers etc. are other natural factors which 
make the country prone to various forms 
of disasters. According to an estimate by 
the United Nations, India lost around USD 
79.5 Bn to climate-related and geophysical 
disasters between 1998-2017 2. The World 
Bank in its South Asia’s Hotspots: The Impact 
of Temperature and Precipitation Changes 
on Living Standards report has noted that 
climate-related troubles could decline living 
standards by 2.8 per cent in India by 20503. 
Therefore, making India disaster resilient is 
key to the dream of achieving ‘Aatmanirbhar 
Bharat’. 

For a long time, geographical literature viewed 
disasters as a consequence of natural forces; 
and human beings were treated as innocent 
and helpless victims in front of the mighty 
forces of nature. But natural forces are not 
the only causes of disasters. Disasters are 
also caused by some human activities. There 
are some activities carried by human beings 
that are directly responsible for disasters. 
The Bhopal Gas tragedy, Chernobyl nuclear 
disaster, wars, release of Chlorofluorocarbons 
(CFCs) and increase of greenhouse gases, 
environmental pollutions like noise, air, water 
and soil are some of the disasters which are 

caused directly by human actions. The super 
cyclone in Orissa in October 1999, the Bhuj 
earthquake in Gujarat in January 2001, and the 
Indian Ocean tsunami 2004 underscored the 
need to adopt a multi-dimensional endeavour 
involving diverse scientific, engineering, 
financial and social processes along with the 
need to adopt multi-disciplinary and multi 
sectoral approach and incorporation of risk 
reduction in the developmental plans and 
strategies. 

Disaster Management occupies an important 
place in India’s policy framework, where 
Government of India, subsequently established 
the Disaster Management Act 2005 under 
the Ministry of Home Affairs to provide for 
effective disaster management. The National 
Disaster Management Authority (NDMA) 
2005, established under the Chairmanship of 
the Prime Minister provides to build a safer, 
disaster resilient, proactive and technology 
driven sustainable development strategy 
that fosters on a culture of prevention, 
preparedness, and mitigation.  Further, the Act 
provides for the State Disaster Management 
Authorities (SDMAs) under the Chairmanship 
of the Chief Ministers and District Disaster 
Management Authorities (DDMAs) under 
the Chairmanship of Collectors/District 
Magistrates/Deputy Commissioners. A National 
Executive Committee (NEC) is constituted 
under Section 8 of DM Act, 2005 to assist the 
National Authority in the performance of its 
functions. 

The NEC consists of Home Secretary as its 
Chairperson, ex-officio, with other Secretaries 
to the Government of India in the Ministries 
or Departments having administrative control 
of the agriculture, atomic energy, defence, 
drinking water supply, environment and forest, 
finance (expenditure), health, power, rural 
development science and technology, space, 
telecommunication, urban development, water 
resources.

2 https://www.unisdr.org/2016/iddr/IDDR2018_E
3 World Bank Document

Disaster Management in India
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2 https://www.unisdr.org/2016/iddr/IDDR2018_E
3 World Bank Document

The NDMA has been mandated with laying 
down policies on disaster management and 
guidelines which would be followed by different 
ministries, departments of the Government 
of India and State Governments in taking 
measures for disaster risk reduction. It has also 
to laid down guidelines to be followed by the 
state authorities. Details of the responsibilities 
of NDMA are listed below - 

1. Approve the national disaster management 
plan.

2. Approve plans prepared by the ministries 
or departments of the Government of India 
in accordance with the national plan.

3. Lay down guidelines to be followed by the 
state uthorities in drawing up plan for each 
state.

4. Lay down guidelines to be followed by 
different ministries or departments of the 
Government of India for the purpose of 
integrating the measures for prevention of 
disaster or the mitigation of its effects in 
their development plans and projects.

5. Coordinate the enforcement and 

implementation of the policy and plan for 
disaster management.

6. Provide such support to other countries 
affected by major disasters as may be 
determined by the Central Government.

7. Take such other measures for the 
prevention of disaster, or the mitigation, 
or preparedness and capacity building 
for dealing with the threatening disaster 
situation or disaster as it may consider 
necessary.

8. Lay down broad policies and guidelines for 
the functioning of the National Institute of 
Disaster Management.

The National Disaster Management Plan (NDMP) 
provides a framework and direction to the 
government agencies for all phases of disaster 
management cycle. The NDMP is a “dynamic 
document” in the sense that it is periodically 
improved keeping in mind the emerging global 
best practices and knowledge base in disaster 
management. It is in accordance with the 
provisions of the Disaster Management Act 
2005, the guidance given in the National Policy 
on Disaster Management, 2009 (NPDM), and 
the established national practices.

Mandate of NDMA

Legal-Institutional Framework of the Disaster Management Act 2005
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The NDMP is consistent with the approaches 
promoted globally by the United Nations, in 
particular the Sendai Framework for Disaster 
Risk Reduction 2015-30. By 2030, the Sendai 
Framework aims to achieve substantial 
reduction of disaster risk and losses in lives, 
livelihoods, and health and in the economic, 
physical, social, cultural, and environmental 
assets of persons, businesses, communities, 
and countries. The NDMP has been aligned 
broadly with the goals and priorities set out 
in the Sendai Framework for Disaster Risk 
Reduction (DRR).  Further, the revised National 
Disaster Management Plan 2019 has included 
Climate Change Risk Management as a new 
and sixth thematic area for disaster risk 
management in the responsibility framework, 
in addition to the existing five thematic areas - 
Understanding Risk, Inter Agency Coordination, 
Investing in DRR – Structural Measures, 
Investing in DRR – Non-structural Measures 
and Capacity Development. 

The National Institute of Disaster Management 
(NIDM) was constituted under an Act of 
Parliament with a vision to play the role of a 

premier institute for capacity development 
in India and the region. The efforts in this 
direction that began with the formation of 
the National Centre for Disaster Management 
(NCDM) in 1995 gained impetus with its 
redesignation as the National Institute of 
Disaster Management (NIDM) for training and 
capacity development. Under the Disaster 
Management Act 2005, NIDM has been 
assigned nodal responsibilities for human 
resource development, capacity building, 
training, research, documentation and policy 
advocacy in the field of disaster management.

Prime Minister Narendra Modi enunciated a 
Ten-Point Agenda (TPA) mentioned below in 
his inaugural speech at the Asian Ministerial 
Conference on Disaster Risk Reduction (DRR) 
held in New Delhi in 2016. Disasters are no 
longer to be considered as occurrences 
that are to be managed with emergency 
response only. Therefore, there is a greater 
need to foster a culture of prevention and 
identification of key issues as listed in the 
TPA to bring a people-centred development 
strategy.

1. All development sectors must imbibe the principles of disaster management

2. Risk coverage must include all, starting from poor households to SMEs to multi-national 
corporations to nation

3. Women’s leadership and greater involvement should be central to disaster risk management

4. Invest in risk mapping globally to improve global understanding of nature and disaster disk

5. Leverage technology to enhance the efficiency of disaster risk management efforts

6. Develop a network of universities to work on disaster-related issues

7. Utilise the opportunities provided by social media and mobile technologies for disaster risk 
reduction

Ten Point Agenda (TPA) Disaster Risk Reduction (NDMA, GOI)
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8. Built on local capacity and initiative to enhance disaster risk reduction

9. Make use of every opportunity to learn from disaster and, to achieve that, there must be 
studies on the lessons

10. lessons after every disaster

11. Bring about greater cohesion in international response to disasters

The Disaster Management Act 2005 as 
statutory provisions for constitution of 
National Disaster Response Force (NDRF) 
for the purpose of specialised response to 
natural and man-made disasters. The practice 
of ‘proactive availability’ of this force to 
the states and that of ‘pre-positioning’, in a 
threatening disaster situation have immensely 
helped minimise damage, caused due to natural 
calamities in the country. The first major 
test of disaster for NDRF was Kosi Floods in 
2008. NDRF resources were moved to Bihar 
immediately after the breach in Kosi barrage on 
August 2008. The sterling services rendered 
by 46 NDRF personnel in response to the triple 

disaster in Japan in March-April 2011, has also 
won NDRF laurels. 

In September 2014, the Jammu and Kashmir 
region suffered disastrous floods across many 
of its districts caused by torrential rainfall. 
This was the first-ever experience for NDRF 
to handle urban flooding on such a massive 
scale. Today NDRF is a distinguished, unique 
Force across the country functioning under 
the Ministry of Home Affairs, Government of 
India, within the overall command, control and 
leadership of the Director General, NDRF. 

The states/UTs have also been advised to set 
up their own Specialist Response Force for 
responding to disasters on the lines of National 
Disaster Response Force vide Ministry of Home 
Affairs letter dated July 2007 and March 2011. 
The Central Government is providing assistance 

for training of trainers. The state governments 
have been also advised to utilise 10 per cent 
of their State Disaster Response Fund and 
Capacity Building Grant for the procurement 
of search and rescue equipment and for 
training purposes of the Response Force. 

National Disaster Response Force

State Disaster Response Force
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Advancements in technology aren’t exclusively 
created for convenience. Many technological 
advancements are designed to improve the 
way large-scale emergencies and emergency 
services are handled. Technology plays a 
key role in the prevention, preparation, and 
response operations of emergencies.

Communication, data analysis, and security 
are of the utmost importance when it comes 
to dealing with emergency preparedness and 
prevention, and emerging technologies are a 
prime aspect of critical infrastructure solutions

Population growth, urbanization and growing 
environmental challenges add complexity to the 
decision making process related to disasters. 
These challenges are further accentuated 
in developing countries that already face 
territorial exposure and limited fiscal space. 

In addressing this complexity, governments 
globally have been adopting a broader view of 
risk in order to manage multiple hazards and 
vulnerabilities in an interconnected way to 
better utilize scarce resources. In this regard, 
technology and Innovation (TI) can be used to 
support the practice of DRM in times of crisis, 
as well as in planning and reconstruction. 
On one hand, utilising the best available 
technology may enable more focused disaster 
risk assessment, improve forecasting, prevent 
human losses with efficient early warning 
systems, and contribute to strengthening 
resilience building/reconstruction strategies. 
On the other hand, fostering innovative 
approaches may uncover different ways of 
working collaboratively, and may also identify 
tools, data collection and management 
methods, risk communication and knowledge 
sharing approaches. Appropriate technologies 
and innovative approaches can be used to 
support all five phases of DRM, as illustrated 
below : 

 Role of Technology in Disaster 
Response and Management  
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Drones are vehicles that do not have a human 
occupant and are operated remotely. They 
have been essential hardware in the process 
of disaster management, allowing support to 
reach places that humans cannot.

Data received from drones has been found 
to be essential to other emerging technology 
mechanisms. The integration of AI, IoT and Big 
Data analysis with information received from 
drones can help improve risk management and 
rescue missions.

Drones are primarily aerial or underwater, each 
serving their own purposes. Unmanned Air 
Vehicles (UAV) have been used during situations 
such as filming volcanic activity in real time, 
delivery of equipment and resources to areas 
affected by disasters, photographing disaster-
hit areas for damage assessment, and creating 
maps for disaster preparedness, response 
and recovery. Unmanned Underwater Vehicles 
(UUV) help in measuring the intensity of storms, 

modelling hurricanes, and measuring salinity 
levels, which help paint a whole picture by filling 
any gaps in satellite data. 

The market for drones is projected to reach 
USD 11.5 Bn by 2024.  Technological innovations 
have led to the democratisation of drones, 
which are being used by governments world 
over. The reduction in cost caused by these 
constant disruptions in technology has 
therefore broadened the scope of application 
of drone technology. India is one of the top 
nations that imports drones, carrying out its 
own pilot projects under the aegis of both the 
central and state governments.

The ability of drones to carry features such as 
sensors and cameras have made them a highly 
valuable tool in disaster management. In India, 
drones were used for the first time by the 
NDMA in 2013, during the Uttarakhand floods. 
They were also used during the Kerala floods in 
2018. 

Use of Drones in
Disaster Management

Aerial drone view of people trapped 
on a roof in Kerala (2018) 
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Most recently, drone technology 
was deployed for a rescue mission in 
Uttarakhand.  To address the Nanda Devi 
Glacier Burst disaster in Joshimath that 
took place in February 2021, drones 
were used in multiple capacities by the 
NDRF, as per differing requirements in 
the affected regions. 

These experiences have gone to show 
the immense potential of drones in 
efficient disaster management. With 
proper training given to drone pilots 

and providing disaster management 
experts with the appropriate knowledge 
of drone piloting, the disaster 
management systems in India can be 
completely transformed. 

The ultimate goal in this pursuit is to 
create a state-of-the-art, efficient, 
and accessible disaster management 
system that not only effectively carries 
out rescue missions, but also works to 
prevent destruction and loss of life to 
the utmost extent.

A technician flies a drone to survey and map the damage near Raini village in Chamoli district of Uttarakhand. Feb. 11, 2021. Photo: PTI.

4 https://www.itu.int/en/ITU-D/Emergency-Telecommunications/Documents/2019/GET_2019/Disruptive-Technologies.pdf

7    https://images.hindustantimes.com/rf/image_size_960x540/HT/p2/2018/08/17/Pictures/people-southern-house-
flooded-their-state-kerala_bc3e611c-a232-11e8-9345-8d51f8ed9678.jpg

5 https://itrade.gov.il/india/2020/12/24/drone-solutions-catching-up-with-global-trends/

8 https://www.indiatvnews.com/news/india/uttarakhand-disaster-glacier-burst-rescue-operation-tapovan-tunnel-
drones-latest-updates-683

6  https://www.thehindubusinessline.com/opinion/drones-to-the-rescue/article31500737.ece
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Today it is a proven fact that natural disasters 
can happen at any place irrespective of the 
developed, developing or the least developed 
status of a country. It can cause massive 
destruction to the lives and livelihoods of 
large population and hence, to the national 
economies. India’s geo-climatic conditions 
as well as its high degree of socio-economic 
vulnerability, makes it one of the most disaster-
prone country in the world. Though complete 
prevention of natural disasters is beyond 
human capabilities, the adverse impact of any 
disaster on human lives and their livelihoods 
can be minimized by taking adequate early 
warning, preparedness and mitigation 
measures. 

The state-of-art Information and 
Communication Technology (ICT) systems 
play a crucial role for implementing such 
preventive measures. The potential five-fold 
increase in economic value from India’s digital 
transformation by 2025 would create a rapidly 
growing market for a host of digital services, 
platforms, applications, content, and solutions. 
This represents an attractive opportunity 
for global and local businesses, startups, and 
platform-based innovators who will be investing 
in emerging technologies (for example, 
artificial intelligence, blockchain, drones, and 
robotics) customized to India’s needs.

Drones have proven to be among the most 
promising technologies emerging from the 
Fourth Industrial Revolution. The Government 
of India has been working for several years to 
establish a world leading ecosystem in India. 
The Digital Sky Platform is the first-of-its-kind 
national Unmanned Traffic Management (UTM) 
platform that implements ‘no permission, no 
takeoff’ (NPNT). Recently, the Prime Minister 
Narendra Modi launched the e-gram Swaraj 
and Swamitva Scheme portals. The Swamitva 
Scheme is likely to use drones to map inhabited 
lands in rural areas and land surveys, which 
is a testimony to emerging role of drones in 
India. With the digital revolution bringing in 
tiny microprocessors and abilities for long-

distance communication, the role of drones 
expanded to not only more specialised military 
operations but also civilian applications. Urban 
development, transport, agriculture and 
disaster management are few applications of 
drones in India.

The COVID-19 pandemic has also prompted 
several educational institutes-based drone 
startups to innovate and remodel drones to 
cater to the demands of sanitisation. 

Government authorities in India have 
extensively sought the help of drone service 
operators for wide ranging operations in 
their fight against the global pandemic. Drone 
startup companies have played a constructive 
role by providing their technology solutions to 
state authorities in order to expand the scope 
and coverage of their operations within their 
respective jurisdictions.

With this background, the Accelerating Growth 
of New India’s Innovations (AGNIi) Mission from 
the Office of the Adviser to the Prime Minister, 
Government of India – one of nine under the 
Prime Minister’s Science, Technology, and 
Innovation Advisory Council (PM-STIAC), and 
executed in partnership with Invest India, under 
the Ministry of Commerce

NDRF-AGNII Chamoli operations
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and Industry – collaborated with NDRF to 
organise a technology showcase in different 
themes. AGNIi partnered with NDRF to organize 
a technology showcase day on 28th January 
2021, presenting technologies under four 
themes: Situational Awareness, Communication, 
Training and Field Capabilities. In the days that 
followed the event, a feasibility analysis about 
the technologies was just being conducted 
when the landslide triggered flooding took 
place in Chamoli, Uttarakhand. 

The 8th Battalion of NDRF at whose facility 
the technology showcase was organised, was 
pressed into the disaster relief operations and 
took over the operations. NDRF found it fit to 
use various capabilities that were showcased 
and contacted various startups. With careful 
deliberations beginning from 7th February 
2021, AGNIi along with the NDRF, listed the 
requirements that the forces faced at the 
disaster site. Following intense discussions at 
the HQ (headquarters) level and at the tactical 
level, a capability stack was presented. 

The AGNIi team at Invest India leveraged the 
potential of drone technology in Uttarakhand 
(Chamoli) district where the ongoing rescue 
operations allowed for many startups to engage 
in technology-driven risk-mitigation using drones 
and robotics systems. It is being regarded as 
one of India’s most high-technology disaster 
risk operations. The drones were helpful in 
detecting air pockets under the dam and where 
the sludge was trapped, were critical for mapping 
out strategic points while troops trekked to the 

glacial lake being formed upstream, providing 
surveillance footage in the adjoining areas and 
close inspection of the hydel project on the Rishi 
Ganga river

Another major technology deliberation catered 
to disaster mitigation took place in Joshimath 
district in Uttarakhand. The technologies including 
the electric helicopter drone was brought for the 
NDRF’s assistance by different companies was put 
together and were complementary to each other’s 
capabilities. 

In order to provide NDRF with efficient data 
analytics, various drone maps were also used to 
track the exact target points. The AGNIi team 
further reported careful parameters for the 
adoption of drones, including the identification of 
use-case, feasibility study and selecting the right 
payload just to name a few. They also reported on 
deciding the type of technology to be used under 
different emergency cases. Therefore, drones act 
as force multiplier mechanism to the NDRF and 
ITBP (Indo Tibetan Border Police) operating at the 
site.

NDRF-AGNII Chamoli Operations
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A National Disaster Capability Grid: a digital 
platform one of its kind which interlinks the 
industry with its technology capability, state 
disaster response force and national disaster 
response force along with it being constantly 
updated as suggested and designed in 
partnership with AGNIi

Team AGNIi Mission seeks to propose the 
inception of a National Disaster Capability 
Grid (NDCG) in conjunction with the NDRF. The 
project is conceptualised as a singular digital 
platform which concomitantly interlinks several 
industry professionals with superior technology 
capability, state disaster response force and 
national disaster response force together. The 
dynamic platform will be constantly updated 
and designed in partnership with team AGNIi.  

 The team along with NDRF has visualised 
the enhancement of India’s Disaster Risk 
Reduction capability through active digitisation 
and transformation of the NDRF operations. 

Disaster risk reduction (DRR) technology 
sharing has emerged as an important global 
issue across national boundaries. As a result, 
the DRR technology-sharing environment 
needs strengthening based on the findings 
of difficulties in resource sharing, equipment 
investment, and a general sense of commitment. 
The need of the hour is to execute a systematic 
management of risk reduction by amalgamating 
identification, assessment and reduction of risk 
framework of integral for successful DRR. The 
aim is two-fold: Prevention and Mitigation of 
the adverse impacts of hazards.

NDCG will be a live portal fostering collective 
response involving all stakeholders that includes 
a robust forum essential for facilitating 
discussion on opportunities and challenges in 
resilient recovery, response and preparedness 
convened by range of senior policy makers and 
practitioners also utilised at the annual NDRF 
conference. 

National Disaster Capability Grid : 
Concept Note
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Following is the deliberated scope and features 
of the NDCG: 

1.  Technology stack for ready 
reference: Technology stacks having use-
cases, operational scenarios for various 
disaster profiles mapped to technologies. 
This will be built in by AGNIi in consultation 
with Officers of NDRF and inputs from industry 
and academia.  Technology stack hosted on 
the Grid can be tuned towards geographical 
and agro-climatic vulnerabilities, examples:  

·  Banaras battalion should need more flood 
water rescue technology base in its catchment 
because of the riverine topography.   

· ttarakhand requires more mountain rescue 
and high-altitude rescue elements  

· Cuttack – Response to a cyclone and flood 
water rescue   

Technology stack has a ready reference of 
threshold/base technologies that are applicable 
to all battalions and these customized/
specialized technologies for specific battalion. 
Both quality and quantity of available 
technologies can be mapped and optimized. 
(Technology and manpower are one stock for 
the nation)   

 2.  Connections and network: The grid is not 
just a geo-mapped repository of available tools 
and technology within NDRF/SDRF but also has 
connections to and a network of-   

· Potential collaborative technology 
partnerships with R&D institutions and S&T 
centers for constant development and upgrade 
(Eg: Arakkonam battalion connected to IIT 
Madras and Vellore Institute of Technology)  

B.    Startups and private enterprises having 
technology pool relevant to response during 
disaster scenarios  

C. Community actors at district level  

D. Enabling constant interaction between NDRF 
officers and emerging technology innovators  

 3. Information / knowledge hub 
(institutional memory): Information updates, 
advisory updates to actors within NDRF, 
SDRF and community actors, state and district 
administration.  

 4. Predictive capabilities for better 
preparedness and response: Better utilization 
of any lead time available during disasters – 
For instance modeling cyclones with AI – the 
lead time can be used towards assessing and 
mapping vulnerable areas to reduce response 
times and optimize resource deployment. 
Furthermore, training simulations for the NDRF 
rescuers can be built.  

 Features / layers of the product: 

· Geotagged ready reference of tech stacks by 
region/battalion  

· Empaneled vendors/startups/enterprises for 
disaster services  

· Disaster forecasting using AI – E.g.: inundation 
profiles for floods  

· Geo-mapped prediction of damage 
vulnerabilities (at the block level)



25

NDRF - 
AGNIi Partnership :
The collaboration between AGNIi and 
NDRF seeks to help the later with strategic 
upgrade and operational transformation 
underpinned via emerging technologies. 
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The threat of disasters and their impact on 
people’s lives and livelihoods is of immense 
concern to India. The vast disparities 
in geographies, living conditions, and 
socio-economic conditions amongst the 
citizens of the country make it that much 
more challenging. While they may not 
all be completely preventable, there are 
mechanisms that need to be put in place to 
create a disaster management system that 
works to reduce risk and loss of life to the 
greatest extent. These mechanisms need to 
be adaptable to varying situations cater to 
the various requirements during disaster 
relief.

One of the primary sources of development 
in disaster management is the integration 
of emerging technology with existing 
infrastructure. As Artificial Intelligence, 
Internet of Things, Big Data, Blockchain and 
other such novel technologies see more and 
more sophistication, they also hold the key 
to improving the state of India’s disaster 
response and relief.

India’s disaster management infrastructure 
has the National Disaster Management 
Authority (NDMA) at its helm. The NDMA, 
which was established in 2005, has a 
mandate that lays down the policies for 
disaster management, which includes 
planning, organizing, coordination and 
implementing measures to combat a 
disaster. Under the NDMA is a specialized 
force, known as the National Disaster 
Response Force (NDRF), which was created 
with the aim of tackling threatening 
disaster situations with special responses.

The NDRF, headed by S. N. Pradhan (IPS) 
has delved into the arena of integrating 
emerging technology with disaster 
management systems. This has led to a 
transformation of India’s response to 
disaster threats. The use of drones has been 

one of the foremost forays into the use of 
such technology, and India is one of the top 
importing nations for drones. 

Aerial as well as underwater drones have 
been used in Indian relief operations. The 
2013 Uttarakhand floods were the first 
instance of the use of drones, which allowed 
a wide variety of surveillance and delivery 
operations to be conducted without putting 
any lives at risk. The Kerala floods in 2018 
also saw a widespread use of drones.

Numerous drone start-ups have been 
emerging in India because of this 
growing market. The AGNIi mission has 
worked to bring emerging technology to 
disaster management, and towards this 
goal, the NDRF and Invest India hosted 
a Technological Demonstration Day. A 
landslide occurred in Uttarakhand in 
the days that followed the event, and 
the NDRF’s decision to put these new 
technologies to use in the relief operations 
led to immense success.

This operation saw the use of state-of-
the-art drone technology, robots, and 3D 
mapping systems that shed light on the 
future of disaster management. Lauded 
as one of the most high-tech disaster 
operations in the country till date, the 
multi-agency mission at Chamoli has 
become a benchmark for subsequent 
missions. 

The potential held by these emerging 
technologies lay within India’s grasp. 
The bringing together of these powerful 
ideas and sophisticated machinery spells 
out a whole new territory for disaster 
management. With greater investment 
in emerging technology, India is set to 
exemplify the gold-standard of disaster 
management.

CONCLUSION
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