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Disasters In British India

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

Aln the Great Bengal famine df769-1770, reportedly dhird of the
population of Indigperished.

ATheother protracted famines in India after the Great Bengal Famin
were theChalisgdamine of 1783, théojiBara or Skull famine of 179(
to 1792, the North West Provinces famine of 1838, the North West
India Famine of 1861, the Bengal and Orissa famine of 1866, the
Rajputangdamine of 1869 the famine of 1899 to 1901, the Bengal
Tl YAYS 27 Mcpnox

APostIndependent India saw thérought years of 1965, 1972, 1979,
1987 and2002
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A Disasters in India: bottom line: anything can happen, anytime,
anywhere
A Solution: Prepare for anything, any time, anywhere, anyhow

AIT 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 Solutio
UAVs and Drones, Cloud Computing, Edge Computing and Fog
Computing

AMatching Indigenous Knowledge Systems and Traditional Wisdom
modern toolkits and skill sets for the 2Century Solutions




Multi- HazaraVulnerability in India

A58.6% of land vulnerable tearthquakes of moderate to high
Intensity

AB8% ofthe cultivable landrulnerable todrought
A12% of land vulnerable titoods and river erosion
A8% of land vulnerable toyclones.

A5700kmsout ogthe 7516 km coastline is vulnerable to cyclones
and tsunamis.

ADifferent types of manmadelazards and transport accidents

ASeveramillion houses damaged annuatlye to floods, cyclones,
landslides and earthquakes

AHuman economic, social, othéosses & Disruption of livelihoods



Some Major Disasters in India

ABhopal Union Carbide Gas
Leak 1984

ASuperCyclone Orissa 1999
AGuijarat earthquake 2001
Aindia Ocean Tsunami 2004
AKashmir earthquake 2005
AKosifloods in Biha2008

AKashmir floods 2010
ASikkim earthquake 2011

ACyclonePhaillinin Odisha
2013

AUttarakhandflashfloods2013
AChennai floods 2015
ACovid19 in 2020



Broad Disaster Typologies

AGeological Disasters
AHydrometeorological Disasters
ABiological Disasters
ATechnological Disasters
AAccident related Disasters



Broad Disaster Typologies

GeologicaDisasters
EarthquakesLandslides, Mudflows, Sea Erosidbam Burst& Dam Failures.

Hydro-Meteorological Disasters

Floods Droughts,CyclonesJornadoesHurricanesCloudburst, Snow

AvalanchesHeat& ColdWaves

BiologicalDisasters
EpidemicsPoultry & Livestock Epidemics



Broad Disaster Typologies

Technological Disasters

Chemical & Industrial Disasters, Forest Fires, Oil Spill Fires, Min
& Mine Flooding, Nuclear Disasters

Accident Related Disasters

Air, Road Rail and other Transportation accidents including
Waterways Boat Capsizing), Major Building Collapse, Serial Bon
Blasts, Festival related Disasters



GeologicaDisasters

A586: 2F LYRALIFQa DS23INF LIKAOFTE ]
earthquakes.

Alndiahas faced four high intensity earthquakes of magnitude excee
8.0 on Richter Scal&hillong 1897 (M 8.7)Kangral905 (M 8.0); Biha
¢ Nepal, 1934 (M 8.3) and Assaltbet 1950 (M 8.6).

ADuringll KS dn Qa s L vy BitarkashiEarthqliake 1B Rtur |
earthquake of 1993, the Jabalpur Earthquake of 1997 andCtieamoli
earthqguake of 1999, followed by tH&hujearthquake of 2001, the

Andaman & Nicobar earthquake »004,the Jammu & Kashmir
earthquake of2005 & the Sikkim earthquake of 2011



Seismic Activity irndia 180 AD 2020
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BMTPC Earthquake Hazard Map &
Cyclone Occurrence Map
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Earthquakes and Seismicity In India

Apby dcs2 2F LYRAFQAa DS23INIF LIKAOI f
earthquakes Indiahas faced four high intensity earthquakes of
magnitude exceeding 8.0 on Richfacale

AShillong 1897 (M 8.7);

AKangral905 (M 8.0);

ABiharc Nepal, 1934 (M 8.3) and

AAssamTibet1950 (M 8.6).

ADuringl KS dcn Qa < L y éakhguakesd imyakasElon, |
Latur1993,Jabalpurl997and Chamoli1999 followed by theBhuj

earthquake of 2001, the Andaman & Nicobar earthquakeQtf4, the
Jammu & Kashmir earthquake 2005 & Sikkim earthquake of 2011.



Earthquakes and Seismicity In India
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BMTPC Wind Hazard & Flood Hazard Maps
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BMTPC Landslide & Thunderstorm Incidence M
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Phases of Disaster Management

Prevention

Preparedness LA
(Mitigation)

Disaster

Response Recovery

Rehabilitation




Disaster Management: National Visior

GOVERNMENT OF INDIA

NATIONAL POLICY
ON
DISASTER MANAGEMENT

2009

G ¢ 2 Osdid dndRdishster
resilient Indiaby developing &
holistic, preactive, multt

| disaster and technology

driven strategythrough a
culture of prevention,
mitigation, preparedness ant
effective response Kational

| Disaster Management Policy 2009



Dlsaster Management Architecture in India

The
Disaster Management
Act, 2005

(53 of 2005)

with
e The Disaster Management National Executive Committee (Procedure and
Allowances) Rules, 2006
¢ The Disaster Management (National Institute of Disaster Management)
Rules, 2006
e The Disaster Management (Term of Office and Conditions of Service
of Members of the National Authority and Payment of Allowances to
Members of Advisory Committee) Rules, 2006
* The National Institute of Disaster Management Regulations, 2006 as amen ded
by (Amendment) Regulations, 2017
 The Disaster Management (Annual Report of National Authority) Rules, 2006
» The Disaster Management (Notice of Alleged Offence) Rules, 2007
¢ The Disaster Management (National Disaster Response Force) Rules, 2008
¢ Important Notifications
* The Disaster Management (Removal of Difficulties) Order, 2006
* Establishment of National Disaster Management Authority

2019

ADisaster Management Act 2005 was
unanimously passed by both Houses
the Parliament and enacted in India

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

AThe State Disaster Management
Authorities (SDMASs) chaired by the
respective Chief Ministers of States &
Lt. Governors of Union Territories are
In the second tier of the institutional



Disaster Management Architecture in India

AThe District Disaster Management Authorities (DDMAS) ch:
by the respective District Collectors andauaired by the
Chairpersorof the DistrictPanchayatsare in the third tier of
institutional mechanisms for disaster management.

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

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



Nodal Agencies for Management of Disasters

AFloods : Ministry of Water Resourc&entral Water Commission
ACyclones : Indian Meteorological Directorate

AEarthquakes : Indian Meteorologidairectorate, Ministry of Earth
Sciences

AEpidemics : Ministry of Health and Family Welfare

AChemical Disasters : Ministry of Environment &odests and Climate
Change

AClimate ChangeMinistry of Environment and Forests and Climate
Change

AlndustrialDisasters : Ministry dfabour




Nodal Agencies for Management of Disasters

ADroughts: Ministry of Agriculture

ARailAccidents : Ministry of Railways

AAir Accidents : Ministry of Civil Aviation

AFire : Ministry of Home Affairs

ANuclear Incidents : Department of Atomic Energy
AMine Disasters : Department of Mines

AlLandslides: Department of Mines, Geological Survéydif
ATsunami: Ministry of Earth Sciences



Epidemiology of Disasters

AChanging Disease Vector Ecology: Diseases like derigkignguniyamalaria
becoming endemic

ASARS, H5NH1N1, HIV AIDS, Ebafaka Covid19

AH1N1started in Mexico in April 2009; By April 2010, HIN1 cases were repor
214 countries, with 17798 deaths.

A2.5 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

ACertalnuncertalnty Thenhigh probabillity of alow probability event happening
anytime, anywheren the country

AReactive, relietentric response so far predominant
ALack of effective coordination among multiple actors
Alncreasing complexity afisasters




Disaster Risk and Vulnerability in India
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Multi Hazard Preparedness

APreparedness means the state of readiness to deal with a threatening disas
situation or disaster and the effects thereof.
APreparedness consists of capacity building by:
AConducting training programmes
AUndertaking public awareness campaigns
ACarrying out mock drills and simulation exercises
AEstablishing local village level task forces
AEstablishing early warning systems
APreparing disaster management plans
APreparing stock piles of sandbags in flood and cyclone prone areas
AEstablishing community mulgurpose shelters
Aldentifying buildings for relief camps, etc.



Economic Damage Caused by Disasters

AThe 14 Finance Commission had earmarked an outlaR®#8,000Croresfor
the whole country for the period 2013020.

AThe August 2018 floods in Kerala was estimated to have caused damage ar
losses to the tune of $ 4.8 billion according to the World BANKADBEU Post
Disaster Damage and Needs Assessment (PDNA).

AThe 2019 cyclonEaniin Odisha i®stimated to have causditie total damage to
the tune of$ 2.4 Billiorandtotal loss to be wortl$ 11.02 Billion. Thestimated
recovery needsvere estimated by the UNVorld BankADB to beb 4.2 Billion

ACKdzaZ UKSNB Aad |y AYYSRAFGOS dzNBSyC
disasters through better early warning systems and predictable models whic

provide alerts and early warnings to evacuate people and move them to relit
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 19731978 Famine Relief 50.70
Seventh FC 19781984 Margin Money 100.60
Eighth FC 19841988 Calamity Relief Fund 240.80
Ninth FC 19881994 Calamity Relief Fund 602.30
Tenth FC 19942000 Calamity Relief Fund 4,728.20
Eleventh FC 20002005 Calamity Relief Fund 8,255.70
Twelfth FC 20052010 Calamity Relief Fund 21,333.00
Thirteenth FC 20102015 DisasterResponse Fund 33,581.00
Fourteenth FC 20152020 DisasteiResponse Fund 48,000.00

Fifteenth FC 20202025 Disaster Response Fund 100,000.00



Strengthening Preparedness and Response

AEmergency OperatiorGentres
AHeliambulances

AMobile Field Hospitals

Alntegrated Ambulance Network

Alnter Agency Coordination

AApplication of GIS, Simulations-and Scenarios
AEarly Warning Systems

ACommunity Based Disaster Preparedness



Strengthening Preparedness and Response

AFirst Responders: Fire and Emergency Services, Police and Gifaltis,
National Disaster Response Force, State Disaster Response Force

ACommunity Responders: Urban Local BodResident Welfare Associatior@ivil
Defence Home Guards, Red Crolkational Social Service, National Cadet Col
NehruYuvakkendra,Scouts and Guides, NGOs

ASearch and Rescue capabilities: National and State Disaster Response For
personnel

AArmy, Navy, Air Force, Coast Guards
ACrowdsourcing getagged and datestamped Geo Informatics solutions

AIT enabled Big Data Analytics, Machine Learning, UAVs and Drones, Augmi
Reality, Virtual Reality, Scenario Analysis and Modelling



Strengthening Preparedness and Response

ANeed for web enabled dash boards

AlmprovedPreparednessnter Operability 1ssues in Infermation Sharing and
Dissemination

AEmphasis on Disaster:Risk Reduction and Mitigation
ACapacity Building (Training, Education; R & D, Documentation)

APublic Awareness (Electronic-and Print:Media, samventional media like: stree
theatre, mobile vananelas exhibitions)

ARegulation-and Enforcement

AStrengthened Emergency Responskass Casualty' Manageme(teli
Ambulances,; Mobile Field Hospitals, Bio Safety)Labs

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



Strengthening Preparedness and Response

ACloud computing; fog computing and .edge computing for data capture and
seamless upload to the server when the device is withan fazone

AHackathondor engineering solutions in @ connected world

ANetworking with global institutions; academic institutions ‘and professional
networks

AKnowledge Management, Advocacy and Partnerships



