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Negative impacts: 
Loss of forest cover, timber resources and associated economic cost. 
According to FSI, the annual forest loss because of fi res is estimated at Rs. 440 crore. However, this  
estimate only account for the replacement cost of the seedlings and does not include the losses to 
biodiversity, timber, carbon sequestration capacity, soil moisture and nutrient loss.
Degradation of water catchment areas : Forest fi res result in the chemical and physical changes in 
upper layer of soil and make it impervious thus reducing water infi ltration. Further, the removal of 
litter decreases water holding capacity of soil and most of the rainwater is washed away removing 
top fertile soil of the forest resulting into loss of soil fertility.
Loss of wildlife:  Forest fi res lead to wildlife habitat destruction, decline in wildlife population and 
also post fi re the food resources for the wildlife decreases. For example, in the 2012 forest fi re 
in Ulta Pani Forest in Assam, the number of butterfl y species declined to 30 from 200. Further, 
recurrent forest fi res in the same area can lead to modifi cations in the ecosystem, thus adversely 
affecting the biodiversity in the area.
Change in micro climate of the area : Forest fi res may change the micro climatic conditions by 
changing soil moisture balance; temperature increase. Further, smoke and dust in the area reduces 
visibility and also adversely affect the health of wildlife and human population inhabiting near the 
forest. 
Forest Fire and Climate Change:  The increased average annual temperatures due to change in land 
use (e.g. decrease in water resources) and climate change have resulted in below-average rainfall in 
many areas which has elevated the risk and severity of forest fi res. Further, forest fi res also impact 
climate change. When a forest gets burnt, the stored carbon is released into the atmosphere which 
further aggravates warming of the atmosphere. Forest fi res emit black and brown carbon which 
absorbs solar radiation and heats up the atmosphere. It further results in changes in rainfall pattern. 
Many scholars have advocated the concern over recurrent forest fi res in Himalayan forest region 
and its impact on Himalayan glaciers. According to a 2010 study by Lawrence Berkeley National 
Laboratory, from 1990 to 2010 snow cover over the Himalayas decreased by 0.9%.
Forest fragmentation, along with forest fi re make forest ecosystems more vulnerable to invasion by  
alien species; e.g., lantana which in turn, fuel further fi res.
Socio-economic impact : Loss of livelihood for tribal people and the rural poor- In India, nearly 300 
million people are directly dependent upon collection of non-timber forest products from forest 
areas for their livelihood. 
Loss of valuable timber resources. 
Change in the microclimate of the area with unhealthy living conditions. 
Soil erosion affecting productivity of soils and production. 
Ozone layer depletion. 
Loss of livelihood for tribal people and the rural poor. 

Forest Fire Prevention and Management (FFPM) and Government Initiatives, National and state forestry 
policies provide the overall framework for fi re prevention and management. 

Different methods practiced to contain Forest fires

Helicopters or aeroplanes or ground-based personnel spray fi re retardant chemicals, or pump water to  
fi ght the blaze. This is very expensive and usually not practiced in India.
The second is to contain the fi re in compartments bordered by natural barriers such as streams,  
roads, ridges or fi re lines. A fi re line is a line through a forest which has been cleared of all vegetation. 
Once the blaze has burnt out all combustibles in the affected compartment, it vanishes out and the 
neighbouring compartments are saved.
The third is to set a counter fi re. The counter fi re rushes towards the wildfi re, leaving a stretch of burnt  
ground. As soon as the two fi res meet, the blaze is extinguished.
The fourth approach is to have enough people with leafy green branches to beat the fi re out. This is  
mostly practiced in combination with fi re lines and counter fi res. However, the lack of oxygen in the 
immediate vicinity of tall fl ames can cause breathlessness due to asphyxiation. Dehydration is also an 
issue when fi ghting fl ames more than a metre high.
Traditional methods of fi re prevention are not proving effective and it is now essential to raise public  
awareness on the matter, particularly among those people who live close to or in forested areas. 
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Best Practices 
Canadian Forest fi re Danger Rating System:  The system collects data on fuels, weather, 
topography, foliar moisture content (how much moisture is in the leaves and pine needles), and type 
and duration of prediction. The data helps managers of various fi re agencies determine the areas 
that are most vulnerable to fi res and allocate their resources accordingly. Further, the Canadian 
Forest Fire Behaviour Prediction (FBP) System helps managers assess how far a specifi c fi re can 
spread and its severity.

Role of forest community (Best Practice in India) 
Bilapaka village in Mayurbhanj District of Odhisa:  The villagers have set up the Bilapaka Jangal 
Surakshya Parichalana Committee (BJSPC). The villagers have developed an effective warning 
mechanism and a process to immediately stop small fi re incidents.

MoEFCC Guidelines 
Identifi cation and mapping of all fi re prone areas. 
Compilation and analysis of database on forest fi re damages. 
Development and installation of Fire Damage Rating System and Fire Forecasting system. 
All preventive measures to be taken before the beginning of the fi re season. 

National Master Plan for Forest Fire Control 
To strengthen the organizations responsible for forest fi re management. 
To coordinate international transfer of technology and training in the fi eld of forest fi re  
management.
Creation of a strong database for:  number of fi res, area burnt, damage to fl ora and fauna, effect 
of fi re on land and soil and measures taken.
Assessment of ecological, social, and economic impact of fi res. 
Strong national extension strategy for people’s awareness and their participation in forest fi re  
management through Joint Forest Management and NGOs.

Forest Fire Prevention and Management Scheme 
In 2017, Intensifi cation of Forest Management Scheme was revised and replaced as Forest Fire  
Prevention & Management Scheme. The main objectives of the scheme are as follows:

Minimise forest fi re incidences and help in restoring productivity of forests in affected areas. 
Encourage partnership with forest fringe communities for forest protection. 
Prepare fi re danger rating system and devise forest fi re forecasting system. 
Forest Survey of India has developed Pre Warning Alert System. It gives alerts to state forest  
departments based on parameters like forest cover, forest types, climatic variables (temperature, 
rainfall) and recent fi re incidences over the area.

NDMA Guidelines 
Incorporate Forest Fire Prevention and Management (FFPM) in existing policy and planning  
documents.
Establish National Forest fi re Knowledge Network. 
Capacity building of forest offi  cials for better use of early warning systems. 
Assess risk and prepare vulnerability and risk maps. 
Document national and international good practices and utilise them for making forest fi re  
management more effective and practical.
Increase community awareness. 

Draft National Forest Policy, 2018 
It calls for safeguarding ecosystems from forest fi res, mapping the vulnerable areas and developing  
and strengthening early warning systems and methods to control fi re, based on remote sensing 
technology and community participation.
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Issues and Challenges

Lack of appropriate policy : In India there are no clear guidelines for forest fi re management. In 
November 2017, National Green Tribunal (NGT) had asked the Environment Ministry to evolve a 
national policy for prevention and control of forest fi res. However, no progress has been made so 
far.
Lack of funding : The allocation of funds to the states for forest fi re management is largely 
insuffi  cient. Further, a large amount of the money allocated under the forest management schemes 
are not released.
Early Warning : Unlike western countries, forest fi re in India is largely man-made which makes it 
diffi  cult to predict.
Emphasis on response only:  With regard to forest fi re management in India, the emphasis has been 
predominantly on response after the disaster. There has been less focus on mitigation, preparedness, 
human resource development and awareness generation. Also, Post-fi re on management is not 
being treated as part of the FFPM process.
Lack of community participation : In most of the Indian states, community participation in forest 
fi re management has been poor.
Lack of manpower : Lack of manpower hinders clearing of fi re lines and also affects the patrolling 
of forest areas.
Climate Change:  The forest fi re management in India do not include climate change aspects in 
planning, policy formulations and implementation stages.

Suggestions

Policy:  At the national level, a cohesive policy or action plan should be formulated to set forth the 
guiding principles and framework for FFPM. The policy and programmes for forest fi re management 
should incorporate the dimension of climate change.
Management:  Forest fi re prevention and management practices used by state forest departments 
also need to be strengthened.
Funding and Human Resource:  Greater funding for construction of watchtowers and crew stations and 
for frontline offi  cers and seasonal fi rewatchers to spot fi res is needed. Further, adequate training should 
be provided to fi eld offi  cers, seasonal fi rewatchers, and community volunteers involved in fi refi ghting.
Technology:  Modern fi refi ghting techniques such as the radio-acoustic sound system for early fi re 
detection and Doppler radar should be adopted.
Data and information:  There is a need to support forest fi re management through improved data and 
research to fi ll critical knowledge gaps.
Awareness:  Awareness generation for forest communities and visitors is important to prevent loss of 
life and injuries. Further, regular drills on escape methods and routes based on forest types should be 
conducted.
Measures to prevent forest fi res have to be taken prior to summer season when fi res are prevalent. 
Local people have to be sensitised to use online portals or mobile applications to monitor the forested  
regions for fi res and inform forest offi  cials quickly.
Alternatives for greener pastures, producing minor forest produce have to be made available to the  
villagers by the government.
Employment and sustainable livelihood opportunities have to be accessible to the village people,  
through better connectivity and infrastructure.
Offi  cers at ground level have to work together with the villagers for bringing about a holistic solution. 

Man Made Disasters 

Biological Disasters 

Biological disasters are causative of process or phenomenon of organic origin or conveyed by biological  
vectors, including exposure to pathogenic micro-organisms, toxins and bioactive substances that 
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may cause loss of life, injury, illness or other health impacts, property damage, loss of livelihoods and 
services, social and economic disruption, or environmental damage. Examples of biological disasters 
include outbreaks of epidemic diseases, plant or animal contagion, insect or other animal plagues and 
infestation. Biological disasters may be in the form of:-

Epidemic  affecting a disproportionately large number of individuals within a population, community, 
or region at the same time; examples being Cholera, Plague, Japanese Encephalitis (JE)/Acute 
Encephalitis  Syndrome (AES); or
Pandemic i s an epidemic that spreads across a large region, that is, a continent, or even worldwide of 
existing, emerging or reemerging diseases and pestilences; example being Infl uenza H1N1 (Swine Flu).

 Epidemics in India

Infectious diseases are a major public health problem in India. While many infectious diseases like  
tuberculosis and malaria are endemic, some of them occasionally attain epidemic proportion. An 
epidemic refers to an increase, often sudden, in number of cases of a disease in a community clearly in 
excess of what is normally expected in that population. Epidemics are public health emergencies which 
disrupt routine health services and are major drain on resources. Epidemics include viral infections 
disease (mengitis, measles, dengue, polio, Typhoid fever etc.) and Bacterial infectious diseases 
(cholera, diarrheoa etc.) 
The main causes for epidemic are non availability of clean and hygienic drinking water contamination of  
drinking water sources, lack of awareness about sanitation, unhygienic food, overcrowding, biological 
conditions in addition to ecological factors. Besides direct costs in epidemic control measures and 
treatment of patients, the indirect costs due to negative impact on domestic and international tourism 
and trade can be signifi cant.
Several factors related to microbes, environment and host susceptibility contribute to the occurrence of  
epidemics. Because of prevalence of these factors, developing countries including India are frequently 
affected by epidemics/ outbreaks which result in high morbidity and mortality and affect the public 
health and economy adversely. 

Biological Warfare (BW) and Bio-terrorism (BT)  

While biological warfare does not appear to be a global threat, the use of some agents such as anthrax  
by terrorist groups pose a serious threat. The ease of production, packaging and delivery using existing 
non-military facilities are major factors in threat perception. 
These artifi cially induced infections would behave similar to natural infections (albeit exotic) and would  
be diffi  cult to detect except by an effective disease surveillance mechanism. 
The threat posed by bio-terrorism is nearly as great as that by natural epidemic causing agents.  

Prevention of Biological Hazards

The basic measure to prevent and control bio-hazards is the elimination of the source of contamination.

Preventive Measures for workers in the fi eld (medical) 
Engineering controls  – To help prevent the spread of such disasters include proper ventilation, 
installing negative pressure, and usage of UV lamps.
Personal hygiene  – Washing hands with liquid soap, proper care of clothes that have been exposed 
to probable contaminated environment.
Personal protection equipment  – Masks, protective clothing, gloves, face shield, eye shield, shoe 
covers.
Sterilization  – Using ultra-heat or high pressure to eliminate bacteria or using biocide to kill 
microbes.
Respiratory protection  – Surgical masks, respirators, powered air purifying respirators (PAPR), air-
supplying respirators.

Prevention of Biological Disasters 
Environmental Management 

Safe water supply, proper maintenance of sewage pipelines – to prevent waterborne diseases  
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such as cholera, typhoid, hepatitis, dysentery, etc.
Awareness of personal hygiene and provision for washing, cleaning, bathing, avoiding  
overcrowding, etc.
Vector control: 

Environmental engineering work and generic integrated vector control measures. 
Water management, not permitting water to stagnate and collect and other methods to  
eliminate breeding places for vectors.
Regular spraying of insecticides, outdoor fogging, etc. for controlling vectors. 
Controlling the population of rodents. 

Post-disaster Epidemics Prevention 
The risk of epidemics increases after any biological disaster. 
Integrated Disease Surveillance Systems (IDSS)  monitors the sources, modes of diseases 
spreading, and investigates the epidemics.

Legal Framework

The  Epidemic Diseases Act was enacted in the year 1897.
This Act does not provide any power to the Centre to intervene in biological emergencies. 
It has to be substituted by an Act which takes care of the prevailing and foreseeable public health needs  
including emergencies such as BT attacks and use of biological weapons by an adversary, cross-border 
issues and international spread of diseases.
It should give enough powers to the central and state governments and local authorities to act with  
impunity, notify affected areas, restrict movement or quarantine the affected area, enter any premises 
to take samples of suspected materials and seal them.
The Act should also establish controls over biological sample transfer, biosecurity and biosafety of  
materials/laboratories.

Institutional Framework

In the Ministry of Health & Family Welfare (MoH&FW), public health needs to be accorded high priority 
with a separate Additional Directorate General of Health and Sanitation (DGHS) for public health. In some 
states, there is a separate department of public health. States that do not have such arrangements will 
also have to take initiatives to establish such a department.

Operational Framework

At the national level, there is no policy on biological disasters. The existing contingency plan of  
MoH&FW is about 10 years old and needs extensive revision. All components related to public health, 
namely apex institutions, fi eld epidemiology, surveillance, teaching, training, research, etc., need to be 
strengthened.
At the operational level, Command and Control (C&C) is identifi able clearly at the district level, where  
the district collector is vested with certain powers to requisition resources, notify a disease, inspect 
any premises, seek help from the Army, state or centre, enforce quarantine, etc. However, there is no 
concept of an incident command system wherein the entire action is brought under the ambit of an 
incident commander with support from the disciplines of logistics, fi nance, and technical teams, etc. 
There is an urgent need for establishing an incident command system in every district.
There is a shortage of medical and paramedical staff at the district and sub-district levels. There is also  
an acute shortage of public health specialists, epidemiologists, clinical microbiologists and virologists.
Lack of an Integrated Ambulance Network (IAN). There is no ambulance system with advanced life- 
support facilities that is capable of working in biological disasters.
State-run hospitals have limited medical supplies. Even in normal situations, a patient has to buy  
medicines. There is lack of stockpile of drugs, important vaccines like anthrax vaccine, PPE or diagnostics 
for surge capacity. In a crisis situation there is further incapacitation due to tedious procurement 
procedures.
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Other Prevention and Mitigation measures

While  National Vector Borne Diseases Control Programme (NVBDCP) is the key programme for 
prevention/ control of outbreak of epidemics of malaria, dengue, chikungunya etc, vaccines administered 
under UIP/EPI reduce the morbidity and mortality due to diseases like measles, diphtheria, pertussis, 
poliomyelitis etc. 
Availability of safe water and adoption of personal and domestic hygienic practices are important  
measures to prevent/control epidemics of water-borne diseases like cholera, viral hepatitis etc.
Post-disaster management of health, sanitation and hygiene services is crucial to prevent an outbreak  
of epidemics. The draft Public Health (Prevention, Control and Management of Epidemics, Bio-
terrorism and Disasters) Bill prepared by the Ministry of Health & Family Welfare is under consideration 
for enactment. 

The challenges posed by natural and artificial outbreaks of disease 
(Bio-terrorism) 

The development of mechanisms for prompt detection of incipient outbreaks. 
Mobilisation of investigational and therapeutic counter-measures. 
International collaboration as epidemics do not respect national borders. 
No plan for prevention of post-disaster epidemics. 
Yet to be devised an integrated disease surveillance system. 
Absence of standard risk and vulnerability assessment plans. 
Lack of indicators and fi eld-tested variables for various locations vulnerable to acts of biological  
terrorism.
Non-availability of risk-zonation maps, especially for computing the trans-frontier spread. 
No comprehensive studies have been performed to assess the linkages between various global attacks  
and enhanced risk potential in the Indian context.
A multi-dimensional information network and fl ow of information on various biological agents amongst  
stakeholders is lacking.
Detailing the role of the emergency functionaries, vis-à-vis the intelligence gathering agencies is also  
grossly inadequate.
Lack of capability for collection of samples and proper dispatch to laboratories. 
Inadequate facilities for early detection and characterisation of biological agents at an incident site. 

Nuclear Hazard 
A nuclear and radiation accident is defi ned by the  International Atomic Energy Agency (IAEA) as “an 
event that has led to signifi cant consequences to people, the environment or the facility.”
Nuclear hazards:  Radioactive (nuclear) pollution is a special form of physical pollution related to 
all major life-supporting systems – air, water and soil. It is always convenient to discuss radioactive 
pollution separately because its nature of contamination is different from other types of pollution. Its 
effects are also of special kinds. 
Radioactive hazard:  Radioactivity is the phenomenon of emission of energy from radioactive isotopes 
(i.e., unstable isotopes), such as Carbon-14, Uranium-235, Uranium-238, Uranium-239, Radium-226, etc. 
The emission of energy from radioactive substances in the environment is often called as ‘Radioactive 
Pollution’.

India’s Vulnerability to Nuclear Hazard

India has traditionally been vulnerable to natural disasters on account of its unique geo-climatic  
conditions and it has, of late, like all other countries in the world, become equally vulnerable to various 
man-made disasters.
The growth in the application of nuclear science and technology in the fi elds of power generation,  
medicine, industry, agriculture, research and defense has led to an increase in the risk of occurrence of 
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Nuclear and Radiological emergencies. 
In India, every region falls in seismic zone in some way. Most of the nuclear plants are in weak seismic  
zones but lie in coastal areas. Their structure is earthquake-resistant but they have not been tested 
against tsunami. The entire coastal region is believed to be vulnerable to tsunami. 
The campus of Kalpakkam Atomic Reprocessing Plant was fl ooded when tsunami hit Tamil Nadu’s  
coast in 2004.

Nuclear emergencies can still arise due to factors beyond the control of the operating agencies; e.g., 
human error, system failure, sabotage, earthquake, cyclone, fl ood, etc. Such failures, even though of very 
low probability, may lead to an on-site or off-site emergency. To combat this, a number of system upgrades 
have been planned to mitigate/prevent such emergencies.  However, proper emergency preparedness 
plans must be in place so that there is minimum avoidable loss of life, livelihood, property and impact on 
the environment.

Sources/Causes of Nuclear Hazards

The sources of radioactivity are both natural and man-made. The natural sources include: 
Cosmic rays from outer space. The quantity depends on altitude and latitude; it is more at higher  
latitudes and high altitudes.
Emissions from radioactive materials from the Earth’s crust. 
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People have been exposed to low levels of radiation from these natural sources for several millenia.  
But it is the man-made sources which are posing a threat to mankind. The man-made sources of 
radioactivity are nuclear wastes (i.e., waste material that contains radioactive nuclei) produced during 
the:

Mining and processing of radioactive ores; 
Use of radioactive material in nuclear power plants; 
Use of radioactive isotopes in medical, industrial and research applications; and 
Use of radioactive materials in nuclear weapons. 

The greatest exposure to human beings comes from the diagnostic use of X-rays, radioactive isotopes  
used as tracers and treatment of cancer and other ailments.

Effects of Nuclear Hazards

As of 2014, there have been more than 100 serious nuclear accidents and incidents from the use of  
nuclear power. Fifty-seven accidents have occurred since the Chernobyl disaster, and about 60% of all 
nuclear-related accidents have occurred in the USA. Serious nuclear power plant accidents include the 
Fukushima Daiichi nuclear disaster (2011), the Chernobyl disaster (1986), the Three Mile Island 
accident (1979), and the SL-1 accident (1961). Nuclear power accidents can involve loss of life and 
large monetary costs for remediation work.
The effects of radioactive pollutants depend upon half-life, energy releasing capacity, rate of diffusion  
and rate of deposition of the contaminant. Various atmospheric conditions and climatic conditions 
such as wind, temperature and rainfall also determine their effects.
All organisms are affected from radiation pollution, and the effects are extremely dangerous. The  
effects may be somatic (individual exposed is affected) or genetic (future generations) damage. 
The effects are cancer, shortening of life span and genetic effects or mutations. 
Nuclear power plants, civilian research reactors, certain naval fuel facilities, uranium enrichment plants,  
fuel fabrication plants, and even potentially uranium mines are vulnerable to attacks which could lead 
to widespread radioactive contamination. The attack threat is of several general types: commando-
like ground-based attacks on equipment which if disabled could lead to a reactor core meltdown or 
widespread dispersal of radioactivity; and external attacks such as an aircraft crash into a reactor 
complex, or cyber attacks.
The number and sophistication of cyber attacks is on the rise.  Stuxnet is a computer worm discovered 
in June 2010 that is believed to have been created by the United States and Israel to attack Iran’s 
nuclear facilities. It switched off safety devices, causing centrifuges to spin out of control. Similarly, the 
computers of South Korea’s nuclear plant operator (KHNP) were hacked in December 2014.
Nuclear weapons materials on the black market are a global concern, and there is concern about the  
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possible detonation of a small, crude nuclear weapon or dirty bomb by a militant group in a major city, 
causing signifi cant loss of life and property.

Control of nuclear hazards

Leakages from nuclear reactors, careless handling, transport and use of radioactive fuels, fi ssion  
products and radioactive isotopes have to be totally stopped;
Safety measures should be enforced strictly; 
Waste disposal must be careful, effi  cient and effective; 
There should be regular monitoring and quantitative analysis through frequent sampling in the risk areas; 
Preventive measures should be followed so that background radiation levels do not exceed the  
permissible limits;
 Appropriate steps should be taken against occupational exposure; and 
Safety measures should be strengthened against nuclear accidents. 

Disposal of Nuclear Wastes

After processing, to recover usable material and reducing the radioactivity of the waste, disposal is  
made in solid form where possible. The nuclear wastes are usually classifi ed into three categories: 

High Level Wastes (HLW):  High level wastes have a very high-radioactivity per unit volume. For 
example, spent nuclear fuel. HLWs have to be cooled and are, therefore, stored for several decades 
by its producer before disposal. Since these wastes are too dangerous to be released anywhere 
in the biosphere, therefore, they must be contained either by converting them into inert solids 
(ceramics) and then buried deep into earth or are stored in deep salt mines.
Medium Level Wastes (MLW):  Medium level wastes (e.g., fi lters, reactor components, etc.,) are 
solidifi ed and are mixed with concrete in steel drums before being buried in deep mines or below 
the sea bed in concrete chambers.
Low Liquid Wastes (LLW):  Low liquid wastes (e.g., solids or liquids contaminated with traces of 
radioactivity) are disposed of in steel drums in concrete-lined trenches in designated sites.

Precautions after the disposal of nuclear waste

Monitoring radioactivity around the disposal sites. 
Prevention of erosion of radioactive waste disposal sites. 
Prevention of any drilling activity in and around the waste disposal site. 
Periodic and long-term monitoring of such disposal sites and areas of naturally occurring uranium rich  
rocks.

Industrial and Chemical Disasters 
Industrial disasters include events that occur due to mishaps or failures in industry or related activities  
and also the disasters that affect the industrial functions, property and productivity. ‘Chemical Disasters’ 
and ‘Industrial Disasters’ are terms often used interchangeably but are actually a sub-category of the 
other. A chemical disaster may occur due to both, natural or human-made sources, however, in view 
of growing chemical usage and industrial development worldwide, the pre-disaster prevention and 
mitigation of chemical (industrial) disasters is a serious concern. It is estimated that there are currently 
over 1949 Major Accident Hazards units in India besides other small and medium–sized industries, in 
huge numbers, all across the nation. New industries are also coming up at a rapid rate. 
Industrial disaster:  Industrial disasters are disasters caused by chemical, mechanical, civil, electrical 
or other process failures due to accident, negligence or incompetence, in an industrial plant which may 
spill over to the areas outside the plant or within causing damage to life, property and environment.
Chemical disaster:  Chemical disasters are occurrence of emission, fi re or explosion involving one or 
more hazardous chemicals in the course of industrial activity (handling), storage or transportation or 
due to natural events leading to serious effects inside or outside the installation likely to cause loss of 
life and property including adverse effects on the environment.
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The  Ministry of Environment and Forest (MoEF) is the nodal ministry for the management of 
chemical disasters and NDMA prepares guidelines for the various ministries and state authorities for 
the preparation of disaster management plan.
Chemical, being at the core of modern industrial systems, has attained a very serious concern for disaster  
management within government, private sector and community at large. Chemical disasters may be 
traumatic in their impacts on human beings and have resulted in the casualties and also damages 
nature and property. The elements which are at highest risks due to chemical disaster primarily include 
the industrial plant, its employees & workers, hazardous chemicals vehicles, the residents of nearby 
settlements, adjacent buildings, occupants and surrounding community. 
The Indian chemical industry contributes 2.11% to country’s GDP. Between 2000 and 2015, the Indian  
chemical industry witnessed foreign direct investment worth 10.49 billion US dollars. This industry is 
expected to grow at 11% per annum to US$ 154bn by 2020. However, major chemical disaster disrupts 
its growth and these disasters are easily preventable.
India, in the year 1984 has witnessed the world’s worst chemical (industrial) disaster – the  “Bhopal Gas 
Tragedy”. The Bhopal Gas tragedy was most traumatic chemical accident in history.  The tragedy led 
to the death of over 2500 people due to accidental release of toxic gas Methyl Isocyanate (MIC). The 
current generation continues to bear the ill-effects of the tragedy.
Such accidents are signifi cant in terms of loss of lives, suffering, pain, and injuries, damage to  
environment and property and loss of lives. India continued to witness a series of chemical accidents 
even after Bhopal had demonstrated the vulnerability of the country.

Chemical disasters may arise in number of ways, such as:

Process and safety systems failures: 
Human errors 
Technical errors 
Management errors 

Induced effect of natural calamities 
Accidents during the transportation 
Hazardous waste processing/ disposal 
Terrorist attack/ unrest leading to sabotage 
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Factors Causing Chemical Disasters:

Ageing of process plants, defects in design and inadequate steps to pace with modern technologies in  
Indian chemical industry has increased vulnerability to chemical disasters.
Organic solvents are the most common source of fi res and explosions in the chemical industry. 
A majority of the industrial accidents occur due to human error as a result of non-compliance of  
Standard Operating Procedures (SOPs). 
There is an increased threat due to terrorist activities and sabotages. 
Natural disasters such as fl ood and earthquakes have also caused major disasters in chemical industry. The  
release of acrylonitrile at Kandla Port in Gujarat, during an earthquake in 2001, is one of the examples.
Another common cause that results in chemical disasters is improper maintenance of equipment.  
Regular maintenance at scheduled intervals following the manufacturer’s recommendations is 
important for ensuring that the equipment runs smoothly and safely. 
Non-availability of an emergency response team to mitigate accidents during the transportation of  
hazardous chemicals have also resulted in major disasters in several locations in India.
Hazardous waste processing and its proper disposal needs special attention as these activities can also  
contribute to fi re, explosions and toxic releases to the environment.
Chemical disaster have also occurred due to defects in design; absence of SOP’s to mitigate an early warning  
in the process, poor co-ordination between different departments within the chemical company.

Chemical Hazard Mitigation

 Role of Industry 
A knowledgeable and dedicated team of  qualifi ed professionals to evaluate the hazards and risks 
arising from day to day activities is essential.
Use of appropriate  hazard identifi cation tools such as checklists analysis, safety audit, HAZOP etc. 
would help in mitigating hazards.
Maintenance of the Plant Facility & Equipment:  Proper maintenance, regular site safety and 
health inspection need to be carried out to ensure that plant facility is safe and equipments are 
operating in intended method.
Installation of Vapour/Gas Detection System:  This with alarms will help to detect leak even at 
micro levels, and ensure that leaks are attended at the early stage.
Compliance with existing rules and regulations:  Various rules and regulation of the state and 
centre should be strictly addressed for a sustainable & safe process.
Emergency preparedness:  The industry must have a good emergency response team that can 
react swiftly to mitigate propagating disasters.

Role of Government 
Setting up of accident investigation board and chemicals accident data base: 

An accident investigation board on similar lines of chemical safety boards of USA can be setup in  
India to investigate the chemical disasters and bring out guideline based on lessons learnt.
An online portal, where experts from around the world can help industries to prevent such  
unforeseen circumstances.

Awareness Campaigns : Frequent mock drills need to be conducted so that workers become 
adequately knowledgeable to react to emergency.
Research & Development : Research and Development to develop newer technologies so that 
toxicity of by-products of chemical industries can be minimised.
Off-site Emergency Planning : The purpose of off-site emergency plans is to ensure that the local 
authority adequately discharges his duty to minimize the consequences of major accident to people 
and environment in MAH located sites.
Emergency Response During Transportation : Swift and timely availability of emergency response 
for disaster during transportation of hazardous materials/chemicals. For this, Indian Chemical 
Council (ICC) has initiated a program called “Nicerglobe” which provides GPRS tracking of trucks 
right from origin to the place of destination.
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Role of Public 

A general awareness of risk associated with any chemical accident would help in reducing the  
outcome of the accident.
A mutual aid group can be setup to organise the general public in case of any disaster and provide  
training and awareness about the potential action to be taken in case of any chemical leakage.

Safety Initiatives taken in India to address Chemical Risk  
The comprehensive legal/institutional framework exists in our country. A number of regulations  
covering the safety in transportation, liability, insurance and compensations have been enacted. 
Following are the relevant provisions on chemical disaster management, prevailing in country:- 

Explosives Act 1884                                      
Factories Act 1948                                        
Environment Protection Act 1986         
Public Liability Insurance Act 1991              

Petroleum Act 1934
Insecticides Act 1968
Motor Vehicles Act 1988
Disaster Management Act 2005

Government of India has further reinforced the legal framework on chemical safety and management  
of chemical accidents by enacting new rules such as MSIHC Rules, EPPR Rules, SMPV Rules, 
CMV Rules, Gas Cylinder Rules, Hazardous Waste Rules, Dock Workers Rules and by way of 
amendments to them. 
The  National Disaster Management Authority (NDMA) of India had come out with very specifi c 
guidelines on Chemical Disaster Management. These guidelines call for a proactive, participatory, 
multi-disciplinary and multi-sectoral approach at various levels for chemical disaster preparedness 
and response. Further, NDMA has provided specifi c inputs to the GOM for avoidance of future 
chemical disasters in the country, along with suggested amendments on the existing framework.
 NDMA is also working on revamping of CIFs (Chief Inspectorate of Factories) to strengthen chemical  
safety in India. In addition, the National Action Plan on Chemical Industrial Disaster Management 
(NAP-CIDM), has been fi nalized which will act as the roadmap for chemical disaster management 
in India.

Challenges in Industrial Disaster Management 
In spite of the existence of a large number of laws, their enforcement has left much to be desired. 
Lack of understanding and research towards devising a sustainable solution to the issue of industrial  
disasters.
No adequate separation of parameters, awareness and preparedness for such disasters. 
Absence of national regulations on occupational safety and health and medical emergency  
management.
Harmonization of classifi cation and defi nitions in existing regulations including petroleum and  
petroleum products.
Absence of regulations on storage and transportation of cryogenics. 
Lack of legislation on risk assessment requirements and classifi cation, labeling and packaging for  
industrial chemicals.
Non-availability of statutes for grant of compensation to chemical accident victims. 
Harmonization and incorporation of international laws in chemical management. 

Disasters in Mines 
The various safeguards and preventive measures against coal mine fi res are outlined in the  Coal Mines 
Regulations, 1957 and related circulars, notifi cations and technical instructions. 
The Directorate General of Mines Safety (DGMS) examines from each and every application for  
underground and surface mining from all considerations. Wherever necessary the DGMS imposes 
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additional precautionary and preventive measures.
The offi  cers of the DGMS from time to time inspect the mines to assess the implementation of the  
measures and suggest modifi cations, etc. For the new projects and reorganisational projects, after 
the issuance of the EIA Notifi cation, 1994 under the Environment (protection) Act, 1986, it has 
become compulsory to get environmental clearance from the Ministry of Environment and 
Forests (MOEF) and for this the mines are required to develop their Environmental Management 
Plans (EMPs) in which the problems of the mine fi res are adequately addressed as the mine fi res have, 
considerable environmental impacts.

Following types of mining disasters, losses and impacts are classifi ed by the DGMS. 
Side fall (slope failure) disaster in opencast mines 
Roof and side falls in underground mines 
Collapse of mine pillars 
Air Blast 
Failure of rope haulage 
Accident due to electricity 
Mine fi res 
Accidents due to explosive 
Inundations 
Explosions in mines 
Rock burst and bumps 

Reasons for Mining Accidents

Poor safety conditions for workers : The main reason remains collapse of roofs and walls or Inundation 
fatalities.
Rat hole mining  involves suffocating narrow tunnels through which miners go into the hillsides to 
extract coal.
Standard Operating Procedures (SOPs) not followed : Surface movement of heavy machinery.
Administrative failures:  “Illegal” mining that employs a large number of the marginalised and child 
labour. E.g. Justice B.P. Katoki Committee of the NGT reported rampant illegal mining as primary 
reason for accidents.
Outsourcing to private sector : Under the Coal Mines (Special Provisions) Act, 2015 and the Mines 
and Minerals (Development and Regulation) Act, 1957 coal mines are auctioned to private players. 
Private sector is accused of neglecting safety standards.
Carelessness of miners : In transportation and use of explosives.
No lessons learnt : Findings of previous disasters not incorporated in pre-mining surveys and safety 
protocols.
Misuse of 6th Schedule of Constitution : Illegal miners and local councils portray administrative 
safeguards against dangerous mining as undue interference in autonomous areas and hence go 
ahead with illegal mining operations, e.g., rat-hole mining in Meghalaya. (6th Schedule provides tribal 
communities right over land and use of its resources.)

Government Initiatives on Mining Safety

Legislation related to mines safety in India 
Mines Act, 1952  covers protection of health and safety of workers in mines
Coal Mines Regulations, 1957 
Metalliferous Mines Regulations, 1961 
Oil Mines Regulations, 2017 
Mines Rescue Rules, 1985 
Mines and Minerals (Development and Regulation Act, 1957 
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Anti-collision system for dumpers, electronic tele monitoring system, slope stability system and gas  
monitoring system in some areas.
Nationwide Safety Survey of all coal mines  after the deaths of 17 miners in the 2016 Rajmahal Coal 
Mine accident.
Investigations : Major incidents are investigated by the Oil Industry Safety Directorate and a committee 
set-up by the Ministry of Petroleum and Natural Gas. Root Cause Analysis (RCA) and lessons learnt 
report is shared with oil companies to prevent similar incidents.
Proactive approach by Directorate General of Mines Safety (DGMS) for safety in mines and oil-fi elds. 
Task force : Recently, 22 States have formed task force to review illegal mining and act on it.

Way Ahead

Mining sector should adopt best practices such as: 
Scientifi c ‘training need assessment’ for offi  cers and workers. 
Developing effective training delivery mechanisms. 
Working on comprehensive specialised training on accident investigation. 

Integrate Occupational health with primary healthcare:  It is the mandate of the Labour Ministry
This has to be shifted to Health Ministry for better synergy and fi nance allocation. 

Regulator on occupational health safety. 
Effective implementation of 6th schedule provisions through regulation of land leasing and protection  
of “community” right over land resources.
Diversifying livelihood opportunities in concerned districts through better implementation of schemes  
like MGNREGA, Prime Minister’s Employment Generation Program (PMEGP).
Curb on illegal mining that is more dangerous and unregulated by using satellites. 
State Responsibility:  Moreover, under the rules of Mines and Minerals (Development and 
Regulation) Act, the responsibility of illegal mining lies with the State government. For example, 
NGT imposed 100 crore penalty on Meghalaya govt. for failing to curb illegal mining.
District Mineral Fund (DMF):  Use DMF for rehabilitation and welfare of the workers from impoverished 
communities including child labourers who take these risky work because of the higher wages.

Stampede 
The term stampede is applied to a sudden rush of a crowd of people, usually resulting in many injuries 
and death from suffocation and trampling. In stampede, the term mob or crowd is used to refer to a 
congregated, active, polarized aggregate of people, which is basically heterogeneous and complex. 
Its most salient features include homogeneity of thought and action among its participants and their 
impulsive and irrational actions.

Various types of situations where stampedes can occur

Escalator and moving walkways 
Food distribution 
Processions 
Natural disasters 
Power failure 
Religious events 
Fire incidents during religious/other events 
Riots 
Sports events 
Weather related 
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Some of stampades in India

Rajahmundry stampede, July 2015
This stampede happed on the opening day of Pushkaralu festival on banks of Godavari  
river in Rajahmundry when the pilgrims rushed into the Puskharghat to take a holy dip. 
This resulted in death of 27 people.

Datia stampede, October 2013
This happened in 2013 October during Navaratri on a bridge near Ratangarh Mata  
temple in Datia District of Madhya Pradesh. 115 people lost lives in this.

Sabarimala stampede, January 2011
The worst recorded accident happened at Sabarimala in Kerala on 14 January 2011,  
Makara Jyothi Day when a stampede triggered by toppling over of a jeep took as many 
as 106 lives.

Pratapgarh stampede, March 2010
Around 63 people were killed during a stampede at Ram Janki Temple in Uttar Pradesh.  
This incident was triggered when an unfi nished gate of the temple fell, creating panic 
among the devotees gathered to collect free food and clothes on the death anniversary 
of wife of Kripalu Maharaj.

Rajasthan temple stampede, September 2008
This incident happened at Chamunda Devi temple of Jodhpur in Rajasthan claiming lives  
of 120 pilgrims.

Odisha Puri stampede, July 2008
Six people lost their lives during an stampede during Jagannath Yatra in Puri. 

Kumbh Mela stampede, February 1954
This was one of the worst stampedes in India that claimed over 800 lives in Maha kumbh  
mela at Allahabad.

Causes of Stampede

Structural Causes 
The key structural causes include collapse of a structure such as Barricades, Makeshift Bridge; the  
temporary structure is a major reason behind such crowd disasters. Other structural causes are 
include Barriers on the way; diffi  cult terrain specifi cally in the case of famous religious sites which 
are on top of hills; narrow and very few entry/exits and Absence of emergency exits etc.

Fire/Electricity 
Inability to Control Crowd 
Crowd Behaviour 
Security Related Triggers 
Lack of Coordination between Stakeholders 

Importance of Crowd Management

Management of large crowd is very crucial, even the slightest case of poor management can lead to  
a stampede. Once triggered, then it is very diffi  cult to manage the fl uid mass of people and within a 
fraction of a second, there can be a high number of casualties.
Due to increased urbanization, population explosion, the instances of mass gathering has been more  
frequent than ever. Therefore in order to shift from earlier approach of “crowd control” to “Crowd 
Management” approach, there is a need for strategic planning at all levels, i.e., from the venues of the 
mass gathering to that of district and state level disaster management plans. Therefore NDMA has 
formulated an integrated and structured approach regarding crowd and disaster management.
The  Hazard, Risk and Vulnerability Analysis (HRVA) of the venues of mass gathering should be the 
basis for preparation of a strategy for all three phases of any sever incident, i.e., response, recovery 
and mitigation phase.



DISASTER MANAGEMENT

76 www.iasscore.in

Challenges in Effective Crowd Management

There are lots of provisions in existing acts and rules for effective crowd management. However,  
enforcement and implementation are the key challenges faced by the administrator and law 
enforcement agencies.
Dabwali fi re tragedy and Uphaar Cinema tragedy are the typical examples of lackadaisical approach to  
crowd safety.
Casual approach in issuance and renewal of permits by municipal authorities without proper scrutiny  
and documentation.
Lack of suffi  cient manpower in permit granting bodies, as well as political pressure. 
Deployment of untrained security personnels in order to save cost. 
Greed or recklessness of the people to use emergency exit way space for commercial activities. 

Best Crowd Management Practices

Deploying Private Security Agency at FIFA:  FIFA World Cup 2018 held in Russia took help of private 
security agency and was able to avoid looming crowd troubles like racism, crowd violence etc.
Tirupati Temple Crowd Management:  Online booking system to check the infl ux of the devotees.

Planning for Crowd Management:

Understanding visitors and stakeholders:  Based on the type of event (religious, sports, political), 
type of crowd expected and their numbers should be determined.
Capacity planning:  In India, religious places have high possibility of crowd disasters mostly because 
of their locations (diffi  cult terrain, narrow pathways etc). There is need for long term perspectives for 
infrastructure development depending upon the popularity, periodicity of event etc.
Understanding crowd behaviors:  Individual behavior in a crowd is sometimes infl uenced by the 
behavior of others. Miscreants should be identifi ed and separated at the earliest without inviting undue 
attention from the general public.
Crowd Control:  The guiding principle for crowd control should be managing demand-supply gap 
through controlling the crowd fl ow, regulating the crowd at the venue and controlling the outfl ow if 
needed.
Technology like  CCTV cameras, drone fi tted with cameras can be used to assess the number of people 
in a particular venue in order to decide whether to stop or allow more people inside the venue.
Adopting Stakeholders approach:  Various stakeholders like temple trusts, NGOs, colleges etc should 
take ownership for unity of purpose, faster decision making etc.
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NDMA’s Guidelines on Crowd Management

NDMA had released an elaborate document for integrated crowd management. As per the document,  
the integrated crowd management is based on several pillars such as capacity planning, risk assessment, 
improved preparedness planning, incidence response, capacity building etc. 
The planning and management is subjective based on several parameters such as – Type of event (such  
as religious, schools/university sports event, music event, political event, product promotion etc.); 
Expected Crowd (age, gender, economic strata etc. such as farmers, shopkeepers), Crowd Motives 
(such as social, academic, religious, entertainment, economic etc.); Venue (location, topography of 
area, temporal or permanent, open or closed, public or private); and role of other stakeholders (such 
as NGOs, neighbours of event venue, local administrators etc). 

Suggested Steps to Deal with Disasters 
The following suggested steps should be integral to all stages of DM including developing a culture of  
prevention by introducing disaster management in school curricula:

Professional courses and enhancing the capacity of disaster managers by strengthening training  
facilities for disaster management;
Creating mass awareness by disseminating knowledge about the hazards and risks and promoting  
coping capacities of the communities through community based disaster risk management for 
better preparedness and response;
Fostering social and gender equality in disaster risk reduction by planning and focusing on the  
needs of the disadvantaged sections of the society. 

Developing a Centralized Database

In collaboration with the Central Statistical Organization (CSO) an integrated Centralized Disaster 
database requires to be developed. Data collection on standardised format should be the responsibility 
of the concerned state government. Such database would facilitate researchers and decision makers to 
undertake range of analysis to better understand the linkages between disaster management and other 
sectors that would help in taking up informed risk reduction activities as well as to understand the impact 
of disasters on economy.

Early Warning Systems and Communication and Connectivity upto 
the Last Mile

Early warning systems vary for the different types of disasters. Due to unprecedented devastation  
unleashed by tsunami, often early warning gets linked with tsunami only, masking the importance of 
early warning against other forms of disasters. Hazard- specifi c effi  cient ‘early warning systems’ is the 
need of the hour and it has to be put in place permanently, so that useful information fl ows throughout 
the year and is easily understood by the local community.
There is scope for improvement in fl ood, cyclone and storm surge warnings. Such projects need  
further encouragement and newer projects should be accorded high priority. Even with the best of 
early warning systems, the impact may still be catastrophic if early warning signals are not properly 
interpreted and communities are not educated and trained to respond to the early warning signals in 
real time. Therefore, the technology to early warning, on the one hand and, community response to 
early warning to the other are urgently required. This needs to be coupled with the National Emergency 
Communication Plan to ensure real time dissemination of early warnings and information to the ‘at 
risk’ community and the local authorities.

Emergency Operations Centers (EOCs)

EOCs in the country could play a critical role in coordinating emergency activities as well as in providing  
information to various stakeholders. Effective functioning of these EOCs during emergencies continues 
to be a major challenge. “State of the art” EOCs at state and district levels with access to satellite based 
imageries need to be planned and established.
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Strengthening the Preparedness Phase

Some of the illustrative areas and activities that would reduce the risk from hazards in the preparedness  
phase are summarised as follows-

Urban Planning and Zoning:  There is a need to enhance the efforts for integrating disaster risk 
reduction elements in settlement planning and land use zoning to mitigate fl ood and earthquake 
risks. This issue had been mentioned repeatedly at different fora by administrators, practitioners 
and NGOs working in the area of disaster management. Human settlements must be viewed not 
only from the perspective of their vulnerability, but also from the perspective of the disasters that 
they create or that they exacerbate. There is an urgent need to examine such settlements being 
developed by private builders and developers, which could increase fl ood vulnerability in urban 
and rural areas of many states. Planned urban settlements and housing is the need of the day 
for disaster risk management that leads to sustainable development, particularly in ecologically 
sensitive regions, high risk locations and high population density pockets.
Building Codes and Enforcement : Building codes are adhered to only in engineered structures 
and not in the huge majority of houses across rural and urban India. The building codes have to be 
continually upgraded with the advent of new information and technology. The greatest challenge, 
however, is in respect to enforcement of the building codes.
Flood Proofi ng:  This is an approach adopted in parts of Bihar, Uttar Pradesh and few other fl ood 
prone states of the country for reducing fl ood vulnerability. Flood proofi ng involves constructing 
earthen mounds to raise entire homesteads—the house, the vegetable garden, livestock pen, grain 
stores, toilets and water wells above the fl ood level. Encouraging such good practices in other fl ood 
prone parts of the country, would go a long way to reduce the risk in such areas.
Promoting development of new fi nancial tools:  There is need to work for development of new 
fi nancial tools such as catastrophic risk fi nancing, risk insurance, catastrophic bonds, micro-fi nance 
etc. Risk transfer and risk insurance mechanisms would be needed for infrastructure, crops and 
other assets. Making risk insurance mandatory at least in highly hazard prone states in the country 
needs to be encouraged. Insurance distributes disaster risk among the broader society and makes 
great sense when risk has been reduced to some acceptable level.
Agriculture and Aquaculture : These projects should be assessed from the perspective of the fl ood 
hazards. Much of the fl ooding that affects large rural habitats and agricultural lands is because 
of reduced drainage as a result of the expansion of agricultural activities into wetland areas that 
previously served as an important drainage function. Mainstreaming disaster risk management, 
such development of agriculture practices should have compensatory drainage factored into 
agricultural expansion plans.
Roads and Infrastructure:  Standards are generally set to protect roads, railways, power and 
communication infrastructure from being damaged or destroyed by a 10 or 20 or 50 year fl ood 
level. Any new infrastructure project should conduct a disaster impact analysis and ensure that 
construction does not impede water fl ow and cause deeper or prolonged fl oods. Designing the 
roads to the higher standards requires factoring of not only the vulnerability of the roads to fl oods 
but also their contribution to hazard.
Logging activities:  These activities in the hilly areas destabilise slopes, cause landslides and increase 
mudfl ow and silting in the nearby rivers. The revenue generated by logging is far lesser than the 
losses incurred due to the serious problems of landslides, silting and ecological disturbance caused. 
There should be a plan for afforestation in the logging area before or just after the logging.
Design and construction of critical infrastructure and lifeline facilities (hospitals/ schools etc):  
It has been observed in the past disasters that schools and hospitals are badly affected. Therefore, 
construction of all new schools and hospital needs to be brought under the regime of disaster 
resistant technology.

Medical Preparedness for recovery of affected person in any kind of disaster is of paramount importance.  
There exits huge gap between demand and supply of medical care, particularly in the area of trauma 
care. This needs to be strengthened and capacity augmented at every level from primary to referral 
level. The capacity of doctors and Paramedical staff also needs to be strengthened and to be geared to 
meet the challenges of post-disaster recovery.

Capacity Building Plan

In addition to development of National Human Resource Plan, a training calendar of Disaster  
Management institutes and agencies at the international, national and sub-national levels needs to be 
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compiled and publicised so that the stakeholders could avail of the opportunities to build capacities.
Concerted efforts are required to work closely with UN agencies, bilateral agencies and NGOs for DRR.  
Bilateral and Multilateral Cooperation with countries prone to hazard and those having developed 
expertise in management of different disasters and international institutions for DRR would facilitate 
and encourage participation of professionals and offi  cials in national and international events in 
enhancing their capacities.
International collaboration in the fi eld of disaster management should be strengthened. 
The NDMA and NIDM have to play a key role in awareness generation and engage with print, electronic  
and folk media to carry forward programmes for public awareness. There is also a great need to 
develop the capacity and sensitise the media to comprehend disaster awareness and reporting, so that 
it plays a positive role in creating awareness and in handling disaster information and news during 
emergencies.
In order to address the issue of structural safety against multi-hazards, steps that lead to improvement  
of construction on the ground need to be initiated. This would entail enhancing community awareness, 
capacity building of architects and masons, strengthening of enforcement, etc.
Inter-state sharing of resources has been very effective in the past. Such sharing should be facilitated  
by encouraging states to enter into mutual agreements with each other on possible nature and 
type of resources that can be shared and set up administrative mechanisms for implementing these 
effectively.

National, State and District Level Response Plans

The recent Japanese earthquake, tsunami, followed by fi re and the nuclear energy crisis is a pointer to the 
fact that despite best preparedness and mitigation and capacity building plans being in place, response 
and crisis management plans continue to be relevant. To put things in place an effective response plans 
at the National, States, Districts and the Sub-districts level should therefore, be encouraged to strengthen 
review and update the existing capacity for response and crisis management.

Corporate Social Responsibility

Business entities are expected to shoulder responsibilities for the impact of their activities on the 
consumers, employees and community as a whole. Efforts are therefore needed to engage corporate 
bodies in undertaking disaster risk reduction activities as a part of their corporate social responsibilities. 
NDMA and NIDM have to actively engage with the corporate sector in mainstreaming DRR within their 
CSR framework.

Integrating Climate Change and Disaster Risk Reduction

The current trends of climate change are expected to increase the frequency and intensity of existing hazards, 
an increased probability of extreme events, spur the emergence of new hazards and vulnerabilities with 
differential spatial and socio-economic impacts. This is likely to further degrade the resilience and coping 
capacities of poor and vulnerable communities, who make up from a quarter to half of the population 
of most Indian cities. Vulnerability has typically contributed more to overall risk in India than hazard 
exposure. The efforts for integrating climate change and DRR measures needs to be further strengthened 
and institutionalised and community be sensitised to take up such adaptive measures, which reduces their 
vulnerability.
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