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Disasters in British India

ÅDuring the British period in India, the disasters were mostly floods and 
drought which led to famines.  

ÅIn the Great Bengal famine of 1769-1770, reportedly a third of the 
population of India perished.

ÅThe other protracted famines in India after the Great Bengal Famine 
were the Chalisafamine of 1783, the DojiBara or Skull famine of 1790 
to 1792, the North West Provinces famine of 1838, the North West 
India Famine of 1861, the Bengal and Orissa famine of 1866, the 
Rajputanafamine of 1869, the famine of 1899 to 1901, the Bengal 
ŦŀƳƛƴŜ ƻŦ мфпоΧ

ÅPost-Independent India saw the drought years of 1965, 1972, 1979, 
1987 and 2002



aŀƴŀƎƛƴƎ 5ƛǎŀǎǘŜǊǎ ƛƴ ŀ мΦоу .ƛƭƭƛƻƴ ǇŜƻǇƭŜΩǎ 
country

ÅDisasters in India: bottom line: anything can happen, anytime,

anywhere

ÅSolution: Prepare for anything, any time, anywhere, anyhow 

ÅIT enabled solutions like Big Data Analytics, Robotics, Machine 
Learning, Deep Learning, Augmented Reality, Virtual Reality, Geo 
Informatics, Blended Learning, Distance Education for Capacity 
Building, Mobile Applications, Web enabled Inter Operable Solutions, 
UAVs and Drones, Cloud Computing, Edge Computing and Fog 
Computing

ÅMatching Indigenous Knowledge Systems and Traditional Wisdom with 
modern toolkits and skill sets for the 21st Century Solutions



Multi- Hazard Vulnerability in India

Å58.6% of land vulnerable to earthquakes of moderate to high 
intensity

Å68% of the cultivable land vulnerable to drought

Å12% of land vulnerable to floods and river erosion

Å8% of land vulnerable to cyclones. 

Å5700 kmsout ogthe 7516 km coastline is vulnerable to cyclones 
and tsunamis.  

ÅDifferent types of manmade Hazards and transport accidents 

ÅSeveral million houses damaged annually due to floods, cyclones, 
landslides and earthquakes

ÅHuman, economic, social, other losses & Disruption of livelihoods



Some Major Disasters in India

ÅBhopal Union Carbide Gas 
Leak 1984

ÅSuper Cyclone Orissa 1999

ÅGujarat earthquake 2001

ÅIndia Ocean Tsunami 2004

ÅKashmir earthquake 2005

ÅKosifloods in Bihar 2008

ÅKashmir floods 2010

ÅSikkim earthquake 2011

ÅCyclone Phaillinin Odisha 
2013

ÅUttarakhandflashfloods2013

ÅChennai floods 2015

ÅCovid19 in 2020



Broad Disaster Typologies

ÅGeological Disasters

ÅHydro-meteorological Disasters

ÅBiological Disasters

ÅTechnological Disasters

ÅAccident related Disasters



Broad Disaster Typologies

GeologicalDisasters
Earthquakes, Landslides, Mudflows, Sea Erosion, Dam Bursts & Dam Failures.

Hydro-MeteorologicalDisasters

Floods, Droughts,Cyclones,Tornadoes,Hurricanes, Cloudburst,Snow

Avalanches,Heat& ColdWaves.

Biological Disasters

Epidemics, Poultry & Livestock Epidemics.



Broad Disaster Typologies

Technological Disasters

Chemical & Industrial Disasters, Forest Fires, Oil Spill Fires, Mine Fires 

& Mine Flooding, Nuclear Disasters

Accident Related Disasters

Air, Road, Rail and other Transportation accidents including 

Waterways (Boat Capsizing), Major Building Collapse, Serial Bomb 

Blasts, Festival related Disasters



Geological Disasters

Å58.6҈ ƻŦ LƴŘƛŀΩǎ DŜƻƎǊŀǇƘƛŎŀƭ !ǊŜŀ ƛǎ ǇǊƻƴŜ ǘƻ ƘƛƎƘ ƛƴǘŜƴǎƛǘȅ 
earthquakes.

ÅIndia has faced four high intensity earthquakes of magnitude exceeding 
8.0 on Richter Scale; Shillong, 1897 (M 8.7); Kangra1905 (M 8.0); Bihar 
ςNepal, 1934 (M 8.3) and Assam-Tibet 1950 (M 8.6).

ÅDuring ǘƘŜ флΩǎΣ LƴŘƛŀ ǿƛǘƴŜǎǎŜŘ ǘƘŜ UttarkashiEarthquake 1991, Latur
earthquake of 1993, the Jabalpur Earthquake of 1997 and the Chamoli
earthquake of 1999, followed by the Bhujearthquake of 2001, the 
Andaman & Nicobar earthquake of 2004, the Jammu & Kashmir 
earthquake of 2005 & the Sikkim earthquake of 2011



Seismic Activity in India 180 AD - 2020 





BMTPC Earthquake Hazard Map  & 
Cyclone Occurrence Map



Earthquakes and Seismicity in India

ÅруΦс҈ ƻŦ LƴŘƛŀΩǎ DŜƻƎǊŀǇƘƛŎŀƭ !ǊŜŀ ƛǎ ǇǊƻƴŜ ǘƻ ƘƛƎƘ ƛƴǘŜƴǎƛǘȅ 
earthquakes. India has faced four high intensity earthquakes of 
magnitude exceeding 8.0 on Richter Scale

ÅShillong, 1897 (M 8.7); 

ÅKangra1905 (M 8.0); 

ÅBihar ςNepal, 1934 (M 8.3) and 

ÅAssam-Tibet 1950 (M 8.6).

ÅDuring ǘƘŜ флΩǎΣ LƴŘƛŀ ǿƛǘƴŜǎǎŜŘ ǘƘŜ earthquakes in Uttarkashi1991, 
Latur1993, Jabalpur 1997 and Chamoli1999, followed by the Bhuj
earthquake of 2001, the Andaman & Nicobar earthquake of 2004, the 
Jammu & Kashmir earthquake of 2005 & Sikkim earthquake of 2011.



Earthquakes and Seismicity in India
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Latur1993, Jabalpur 1997 and Chamoli1999, followed by the Bhuj
earthquake of 2001, the Andaman & Nicobar earthquake of 2004, the 
Jammu & Kashmir earthquake of 2005 & Sikkim earthquake of 2011.



BMTPC Wind Hazard & Flood Hazard Maps



BMTPC Landslide & Thunderstorm Incidence Maps



Disaster



Disaster Management: National Vision
ά¢ƻ ōǳƛƭŘ ŀ safe and disaster 
resilient Indiaby developing a 
holistic, pro-active, multi-
disaster and technology-
driven strategy through a 
culture of prevention, 
mitigation, preparedness and 
effective responseέΦ National 
Disaster Management Policy 2009



Disaster Management Architecture in India
ÅDisaster Management Act 2005 was 
unanimously passed by both Houses of 
the Parliament and enacted in India

ÅThe National Disaster Management 
Authority (NDMA) chaired by the Prime 
Minister of India is the apex body for 
Disaster Management in India.

ÅThe State Disaster Management 
Authorities (SDMAs) chaired by the 
respective Chief Ministers of States and 
Lt. Governors of Union Territories are 
in the second tier of the institutional 
mechanisms for disaster management.



Disaster Management Architecture in India

ÅThe District Disaster Management Authorities (DDMAs) chaired 
by the respective  District Collectors and co-chaired by the 
Chairperson of the District Panchayatsare in the third tier of 
institutional mechanisms for disaster management.

ÅThe National Institute of Disaster Management (NIDM) is the 
apex training institute for disaster management in India.

ÅThe National Disaster Response Force (NDRF) is the first 
responder force for emergency response in India.



Nodal Agencies for Management of Disasters

ÅFloods : Ministry of Water Resources, Central Water Commission

ÅCyclones : Indian Meteorological Directorate

ÅEarthquakes : Indian Meteorological Directorate, Ministry of Earth 
Sciences

ÅEpidemics : Ministry of Health and Family Welfare

ÅChemical Disasters : Ministry of Environment and Forests and Climate 
Change

ÅClimate Change: Ministry of Environment and Forests and Climate 
Change 

ÅIndustrial Disasters : Ministry of Labour



Nodal Agencies for Management of Disasters

ÅDroughts: Ministry of Agriculture

ÅRail Accidents : Ministry of Railways

ÅAir Accidents : Ministry of Civil Aviation

ÅFire : Ministry of Home Affairs

ÅNuclear Incidents : Department of Atomic Energy

ÅMine Disasters : Department of Mines

ÅLandslides: Department of Mines, Geological Survey of India

ÅTsunami: Ministry of Earth Sciences



Epidemiology of Disasters

ÅChanging Disease Vector Ecology: Diseases like dengue, chikunguniya, malaria 
becoming endemic

ÅSARS, H5N1, H1N1, HIV AIDS, Ebola, Zika, Covid19 

ÅH1N1 started in Mexico in April 2009; By April 2010, H1N1 cases were reported in 
214 countries, with 17798 deaths.

Å2.5 billion people (2/5 of world population) are at risk of dengue fever, now 
endemic in over 100 countries. About 50 million cases of infections reported 
every year.

ÅCertain uncertainty: The highprobability of a low probability event happening 
anytime, anywherein the country

ÅReactive, relief-centric response so far predominant

ÅLack of effective coordination among multiple actors

ÅIncreasing complexity of disasters



Disaster Risk and Vulnerability in India







Multi Hazard Preparedness
ÅPreparedness means the state of readiness to deal with a threatening disaster 

situation or disaster and the effects thereof.

ÅPreparedness consists of capacity building by:

ÅConducting training programmes 

ÅUndertaking public awareness campaigns

ÅCarrying out mock drills and simulation exercises 

ÅEstablishing local village level task forces

ÅEstablishing early warning systems 

ÅPreparing disaster management plans

ÅPreparing stock piles of sandbags in flood and cyclone prone areas

ÅEstablishing community multi-purpose shelters

ÅIdentifying buildings for relief camps, etc. 



Economic Damage Caused by Disasters

ÅThe 14th Finance Commission had earmarked an outlay of Rs. 48,000 Croresfor 
the whole country for the period 2015-2020.

ÅThe August 2018 floods in Kerala was estimated to have caused damage and 
losses to the tune of $ 4.8 billion according to the World Bank-UN-ADB-EU Post 
Disaster Damage and Needs Assessment (PDNA).

ÅThe 2019 cyclone Faniin Odisha is estimated to have caused the total damage to 
the tune of $ 2.4 Billion and total loss to be worth $ 11.02 Billion. The estimated 
recovery needs were estimated by the UN-World Bank-ADB to be $ 4.2 Billion.

Å¢ƘǳǎΣ ǘƘŜǊŜ ƛǎ ŀƴ ƛƳƳŜŘƛŀǘŜ ǳǊƎŜƴŎȅ ǘƻ ǎǘǊŜƴƎǘƘŜƴ LƴŘƛŀΩǎ ǇǊŜǇŀǊŜŘƴŜǎǎ ǘƻ ŦŀŎŜ 
disasters through better early warning systems and predictable models which can 
provide alerts and early warnings to evacuate people and move them to relief 
camps away from the way of harm.



Recommended Outlays for DM by Finance 
Commissions in India

Finance Commission Period Category Amount
(Rs. Cr)

Sixth FC 1973-1978 Famine Relief 50.70

Seventh FC 1978-1984 Margin Money 100.60

Eighth FC 1984-1988 Calamity Relief Fund 240.80

Ninth FC 1988-1994 Calamity Relief Fund 602.30

Tenth FC 1994-2000 Calamity Relief Fund 4,728.20

Eleventh FC 2000-2005 Calamity Relief Fund 8,255.70

Twelfth FC 2005-2010 Calamity Relief Fund 21,333.00

Thirteenth FC 2010-2015 DisasterResponse Fund 33,581.00

Fourteenth FC

Fifteenth FC

2015-2020

2020-2025

DisasterResponse Fund 

Disaster Response Fund

48,000.00

100,000.00



Strengthening Preparedness and Response

ÅEmergency Operations Centres

ÅHeliambulances

ÅMobile Field Hospitals

ÅIntegrated Ambulance Network

ÅInter Agency Coordination

ÅApplication of GIS, Simulations and Scenarios

ÅEarly Warning Systems

ÅCommunity Based Disaster Preparedness



Strengthening Preparedness and Response

ÅFirst Responders: Fire and Emergency Services, Police and Health Officials, 
National Disaster Response Force, State Disaster Response Force

ÅCommunity Responders: Urban Local Bodies, Resident Welfare Associations, Civil 
Defence, Home Guards, Red Cross, National Social Service, National Cadet Corps, 
Nehru YuvakKendra, Scouts and Guides, NGOs

ÅSearch and Rescue capabilities: National and State Disaster Response Force 
personnel

ÅArmy, Navy, Air Force, Coast Guards  

ÅCrowdsourcing geo-tagged and date-stamped Geo Informatics solutions

ÅIT enabled Big Data Analytics, Machine Learning, UAVs and Drones, Augmented 
Reality, Virtual Reality, Scenario Analysis and Modelling



Strengthening Preparedness and Response

ÅNeed for web enabled dash boards

ÅImproved Preparedness: Inter Operability Issues in Information Sharing and 
Dissemination

ÅEmphasis on Disaster Risk Reduction and Mitigation

ÅCapacity Building (Training, Education, R & D, Documentation)

ÅPublic Awareness (Electronic and Print Media, Non-conventional media like street 
theatre, mobile vans, melas, exhibitions)

ÅRegulation and Enforcement

ÅStrengthened Emergency Response: Mass Casualty Management (Heli
Ambulances, Mobile Field Hospitals, Bio Safety Labs)

ÅInvolvement of start up companies and Incubators for mobile applications, 
thermal scanners, non contact digital surveillance and monitoring instruments



Strengthening Preparedness and Response

ÅCloud computing, fog computing and edge computing for data capture and 
seamless upload to the server when the device is within a wi fi zone 

ÅHackathonsfor engineering solutions in a connected world

ÅNetworking with global institutions, academic institutions and professional 
networks

ÅKnowledge Management, Advocacy and Partnerships


