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Definition of Hazard 

Hazard may be defined as “a dangerous condition or event, that threat
or have the potential for causing injury to life or damage to property or
the environment.”

Hazards can be grouped into two broad categories:

1. Natural Hazard: Hazards which are caused because of natural
phenomena, such as cyclones, tsunamis, earthquake etc

2. Man made Hazard: Manmade hazards are associated with
industries or energy generation facilities and include explosions,
leakage of toxic waste, pollution, dam failure, wars or civil strife etc



Definition of Disaster  
The term ‘disaster’ owes its origin to the French World ‘Desastre’.
“Des” means bad or evil and “aster” means star.

 A disaster can be defined as 'a serious disruption in the functioning
of the community or a society causing wide spread material,
economic, social or environmental losses which exceed the ability
of the affected society to cope using its own resources.’

 A disaster is a result from the combination of hazard, vulnerability
and insufficient capacity or measures to reduce the potential
chances of risk.

 A disaster happens when a hazard impacts on the vulnerable
population and causes damage, casualties and disruption. Any hazard
– flood, earthquake or cyclone which is a triggering event along with
greater vulnerability (inadequate access to resources, sick and old
people, lack of awareness etc) would lead to disaster causing greater
loss to life and property.



Courtesy :https://fotisedu.com/difference-between-hazards-and-disasters/



Courtesy: “Durjog O Biporjoy Mokabila” by Prof. Beauti Das, Tapati Publishers



Defined as “The extent to which a community, structure, services or
geographic area is likely to be damaged or disrupted by the impact of
particular hazard, on account of their nature, construction and
proximity to hazardous terrains or a disaster prone area.”

Definition of Vulnerability  

Physical vulnerability
It is refers to the physical
condition of people and elements
at risk, such as buildings,
infrastructure etc; and their
proximity, location and nature of
the hazard. It also relates to the
technical capability of building
and structures to resist the forces
acting upon them during a hazard
event.

Socio-economic Vulnerability
The socio-economic condition of the
people also determines the intensity of
the impact. For example, people who
are poor and living in the sea coast
don’t have the money to construct
strong concrete houses. They are
generally at risk and lose their shelters
whenever there is strong wind or
cyclone. Because of their poverty they
too are not able to rebuild their houses.



Definition of Resilience  
Resilience can be defined as “resources, means and strengths which exist
in households and communities and which enable them to cope with,
withstand, prepare for, prevent, mitigate or quickly recover from a
disaster”.

Socio-economic Resilience
In most of the disasters, people
suffer their greatest losses in the
physical and material realm. Rich
people have the capacity to recover
soon because of their wealth. In
fact, they are seldom hit by disasters
because they live in safe areas and
their houses are built with stronger
materials.

Physical Resilience
People whose houses have been
destroyed by the cyclone or crops
have been destroyed by the flood
can salvage things from their
homes and from their farms.
Some family members have
skills, which enable them to find
employment if they migrate,
either temporarily or
permanently.



Definition of Risk 

Risk is a “measure of the expected losses due to a hazard event occurring
in a given area over a specific time period. Risk is a function of the
probability of particular hazardous event and the losses each would
cause.”

The level of risk depends upon:

• Nature of the hazard

• Vulnerability of the elements which are affected

• Economic value of those elements

A community/locality is said to be at ‘risk’ when it is exposed to hazards
and is likely to be adversely affected by its impact.



Disaster Risk Reduction: Disaster Risk Reduction can take place in the
following ways:

1. Preparedness: This protective process embraces measures which enable
governments, communities and individuals to respond rapidly to disaster
situations to cope with them effectively. Preparedness includes the
formulation of viable emergency plans, the development of warning
systems, the maintenance of inventories and the training of personnel. It
may also embrace search and rescue measures as well as evacuation plans
for areas that may be at risk from a recurring disaster.

2. Mitigation: Mitigation embraces measures taken to reduce both the effect
of the hazard and the vulnerable conditions to it in order to reduce the
scale of a future disaster. Therefore mitigation activities can be focused
on the hazard itself or the elements exposed to the threat. Examples of
mitigation measures which are hazard specific include water management
in drought prone areas, relocating people away from the hazard prone
areas and by strengthening structures to reduce damage when a hazard
occurs.



Accidents
An undesirable or unfortunate
happening that occurs
unintentionally and usually
results in harm, injury,
damage, or loss. The fast
pace of development brings
with it increasing frequency of
various types of accidents as
more and more people are
involved in diverse economic
activies. The number of air
accidents, building collapses,
fires in built environments –
residential, commercial and
industrial, emergencies in
mines, rail accidents, road
accidents, transportion of
hazardous material
(HAZMAT) related accidents
etc. are increasing.



The terms "accident" and "disaster" both describe events that lead to significant harm
or damage, but they differ in scale, impact, and often in the way they are managed or
perceived.
Accident:
• Scale: Generally smaller in scale.
• Nature: Often unplanned and unintended, but not necessarily catastrophic.
• Impact: Can result in damage or injury, but usually affects fewer people and

resources.
• Examples: A car crash, a slip and fall, or a kitchen fire. While serious, these

events typically involve a limited area or number of people.
Disaster:
• Scale: Typically larger in scale.
• Nature: Can be natural (like earthquakes or hurricanes) or man-made (like

industrial accidents or large-scale pollution).
• Impact: Usually causes widespread damage, affects a large number of people,

and often requires significant emergency response and recovery efforts.
• Examples: A major earthquake, a large-scale flood, or a devastating oil spill.

These events usually have long-term effects and can overwhelm local resources.
In summary, while accidents are usually more localized and involve fewer people,
disasters are broader in impact and require a larger-scale response.

Accident vs Disaster



Climate and Wind Related
1. Wind storm
2. Cyclone/Tropical cyclones
3. Tornadoes
4. Hurricane
5. Tidal waves
6. Typhoons
7. Blizzard
8. Fog

Climate and Water Related
1. Floods/ drainage/ river bank 

erosion/ dam-bursting/ levee failure
2. Cloud bursts
3. Flash flood
4. Heavy (excessive) rains/ glaze 

(freezing rain) storms
5. Drought
6. Snowfall/cold spell waves/ bitter 

winters/ hail/ frost



Earth Related (Geological)
1. Earthquakes/severe tremors
2. Tsunamis
3. Avalanches/snow avalanches
4. Landslides
5. Volcanic eruptions
6. Rock falls
7. Mudslides
8. Subsidence
9. Shifting sands 

Space Related
1. Asteroid collisions
2. Lightning's

Temperature Related
1. Heat wave
2. White-out
3. Forest fires/Bush fire



Man-Made Disasters 

Technological
 Transportation accidents 
 Structure failures
 Fires 

Industrial 
 Chemical spills
 Radiation 
 Gas Leaks 

Warfare
War
 Terrorism 
 Internal conflicts 

Epidemics Disasters
 Vector-borne diseases.( Pleague)
Water-borne diseases.
 Food-borne diseases.
 Person-to-person diseases (contact 

and respiratory spread).
 Complications from wounds.



Courtesy: “Durjog O Biporjoy Mokabila” by Prof. Beauti Das, Tapati Publishers
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Levels of Disasters as per National guidelines in India
The levels of disasters have already been categorized and disseminated as L0, L1, L2 and
L3, based on the ability of various authorities to deal with them. Various colour codes
relating to the level of alerts have also been assimilated.

L0 denotes normal times
which are expected to be
utilised for close monitoring,
document-tation, prevention,
mitiga-tion and preparatory
activities. This is the
planning stage where plans
at all levels from community
to the State shall be put in
place. Training on search
and rescue, rehearsals,
evaluation and inventory
updation for response
activities will be carried out
during this time.

L1 specifies disasters that can be managed at the
district level, however, the state and centre will
remain in readiness to provide assistance if
needed.

L2 specifies disaster situations that may require 
assistance and active participation of the state, 
and the mobilisation of resources at the state 
level.

L3 disaster situations arise from largescale
disasters where districts and the state may not
have the capacity to respond adequately and
require assistance from the central government for
reinstating the state and district machinery.
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 Earthquakes are caused by a sudden shift or movement deep underground
in the Earth’s tectonic plates, causing the Earth’s crust to shake violently,
with vibrations varying in magnitude. On the surface, we see this as the
shaking of the ground, causing damage to poorly built structures.

 Earthquakes occur unpredictably along fault lines and are capable of
killing thousands of people. The most powerful earthquakes can destroy
even the best built structures.

 Earthquakes can also cause other disasters including tsunamis and
volcanic eruptions.

 Seismometers can detect the strength of an earthquake. In the past,
seismologists used to estimate earthquake intensity using the Richter scale
devised by Charles Richter. However, today, the moment magnitude scale,
which is an improved version of the Richter scale, is used by
seismologists to measure the size of earthquakes in terms of the energy
released.

Earthquake



An earthquake has point of origin underground called ‘focus’. The point
directly above the focus on the surface is called the ‘epicentre’.

As per the latest seismic zoning map of India the country is divided into four
Seismic Zones. Zone IV marked in red shows the area of Very High Risk
Zone, Zone IV marked in orange shows the area of High Risk Zone. Zone
III marked in yellow shows the region of Moderate Risk Zone and Zone II
marked in blue shows the region of Low Risk Zone.

Earthquake

Courtesy : DOI:10.26832/aesa-2020-edcrs-02
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Courtesy: https://www.hindustantimes.com/world-news/why-earthquakes-
happen-and-how-to-measure-them-101675786153654.html



Cortesy:https://www.telegraphindia.com/india/earthquake-jolts-delhi-
noida-ghaziabad-epicenter-in-nepal/cid/1897030



Zone No of 
Cities

Cities 

IV 13 Aizwal, Bhuj, Chamoli, Dharamshala, Guwahati, 
Itanagar, Kohima, Kullu, Pithoragarh, Port Blair, 
Shillong, Srinagar 

III 16 Amritsar, Chandigarh, Darjeeling, Dehradun, Delhi, 
Gangtok, Gorakhpur, Gurgaon, Haridwar, Jammu, 
Jamnagar, Ratnagiri, Shimla, Meerut, Patna, 
Uttarkashi 

II 29 Ahmedabad, Bhubaneshwar, Bikaner, Bokaro, 
Mumbai, Kolkata, Calicut, Coimbatore, Cochin, 
Cuttack, Gandhinagar, Gaya, Jabalpur, Kanpur, 
Lucknow, Pune, Puri, Mangalore, Nellore, Panaji, 
Patiala, Porbandar, Pune, Puri, Rajkot, Surat, 
Trivandrum, Vadodara, Vijayawada, Warangal 

Classification of Cities in Seismic Zones 



Some of the most recent and disastrous earthquakes in recent times

 The 2011 Japanese Earthquake, registering a magnitude of 9.0,
triggered a massive tsunami. Over 15,000 people were killed in the
disaster.
The 2010 Haiti Earthquake, registering a magnitude of 7.0, killed
an estimated 100,000-150,000 people.
The 2004 Indian Ocean earthquake, the third largest earthquake in
recorded history, registered a moment magnitude of 9.3. The huge
tsunami triggered by the earthquake cost the lives of at least 229,000
people in 14 countries.
 The 2001 Gujarat Earthquake, measuring 7.7 on the moment
magnitude scale, killed at least 20,000 people.



FLOODS

Causes of Floods:
Heavy rainfall
Heavy siltation of the river bed reduces the water carrying 

capacity of the
rivers/stream.
Blockages in the drains lead to flooding of the area.
Landslides blocking the flow of the stream.
 Construction of dams and reservoirs. 



Courtesy: https://www.indiatoday.in/diu/story/water-graves-over-1-500-
indians-lost-lives-floods-every-year-last-decade-1867634-2021-10-21



Courtesy: https://www.hindustantimes.com/editorials/floods-in-north-
india-a-man-made-disaster/story-hQDBJpxrXfzFGkkokfkIXI.html



Typical Adverse Effects:
The most important consequence of floods is the loss of life and

property.
Structures like houses, bridges; roads etc. get damaged by the

gushing water, landslides triggered on account of water getting
saturated, boats and fishing nets get damaged. There is huge loss to
life and livestock caused by drowning.

Lack of proper drinking water facilities, contamination of water
(well, ground water, piped water supply) leads to outbreak of
epidemics, diarrhoea, viral infection, malaria and many other
infectious diseases.

Flooding also leads to a large area of agricultural land getting
inundated as a result there is a huge crop loss. This results in shortage
of food, and animal fodder.

Floods may also affect the soil characteristics. The land may be
rendered infertile due to erosion of top layer or may turn saline if sea
water floods the area.



Possible Risk Reduction Measures
 Land use control will reduce danger of life and property when waters

inundate the flood plains and the coastal areas. No major development
should be permitted in the areas which are subjected to high flooding.
Important facilities like hospitals, schools should be built in safe areas.
In urban areas, water holding areas can be created like ponds, lakes or
low-lying areas.

 Construction of engineered structures in the flood plains and
strengthening of structures to withstand flood forces and seepage.

 Flood Management In India, systematic planning for flood
management commenced with the Five Year Plans, particularly with
the launching of National Programme of Flood Management in 1954.
Structural measures include, storage reservoirs flood embankments,
drainage channels, anti erosion works, channel improvement works,
detention basins etc. and non-structural measures include flood
forecasting, flood plain zoning, flood proofing, disaster preparedness
etc.



Eastern India, comprising Uttar Pradesh, Bihar, West Bengal, Assam, and
Orissa account for about 70 per cent of the flood impacts in the country.
The death toll due to major floods in India is shown below.



Cyclone is a region of low atmospheric pressure surrounded by high
atmospheric pressure resulting in swirling atmospheric disturbance
accompanied by powerful winds blowing in anticlockwise direction in
the Northern Hemisphere and in the clockwise direction in the Southern
Hemisphere. They occur mainly in the tropical and temperate regions of
the world.
Cyclones are known by different names in different parts of the world:
 Typhoons in the Northwest Pacific Ocean west of the dateline.
Hurricanes in the North Atlantic Ocean, the Northeast Pacific Ocean

east of the
dateline, or the South Pacific Ocean.
 Tropical cyclones -the Southwest Pacific Ocean and Southeast Indian

Ocean.
Willie-Willie in Australia
 Tornado in South America

Cyclone



Indian Hazard Zones:
The 7516.6 kilometres long Indian coastline is the earth’s most cyclone
battered stretch of the world. Around 8 per cent of the total land area in
India is prone to cyclones. About two third of the cyclones that occur in
the Indian coastline occur in the Bay of Bengal. The states which are
generally affected in the east coast are West-Bengal, Orissa, Andhra
Pradesh, Tamil Nadu and on the west coast Gujarat, Maharashtra, Goa,
Karnataka and Kerala.

Typical Adverse effects

 Physical damage: structures will be damaged or destroyed by the 
wind force, flooding and storm surge.

 Casualties and public health: caused by flooding and flying 
elements, contamination of water supplies may lead to viral 
outbreaks, diarrhoea, and malaria. 



Water supplies: Ground and pipe water supply may get
contaminated by flood waters. Crops and food supplies – high
winds and rains ruin the standing crop and food stock lying in low
lying areas. Plantation type crops such as banana and coconut are
extremely vulnerable. Salt from the sea water may get deposited on
the agricultural land and increase the salinity. The loss of the crop
may lead to acute food shortage.

 Communication: severe disruption in the communication links as
the wind may bring down the electricity and communication towers,
telephone poles, telephone lines, antennas and satellite disk and
broadcasting services. Transport lines (road and rail) may be
curtailed, Lack of proper communication affects effective
distribution of relief materials.



Courtesy: https://www.downtoearth.org.in/natural-disasters/sundarbans-is-cyclone-capital-
of-india-imd-report-81244



Courtesy: https://www.godigit.com/guides/natural-disasters/cyclone-prone-areas-in-india



Possible Risk Reduction Measures

 Coastal belt plantation - Green belt plantation along the coastal line in a
scientific interweaving pattern can reduce the effect of the hazard. Providing
a cover through green belt sustains less damage. The roots of the plants and
trees keep the soil intact and prevent erosion and slow runoff to prevent or
lessen flooding. The use of tree planted in rows will act as a windbreak.
Coastal shelterbelt plantations can be developed to break severe wind speeds.
It minimizes devastating effects.

 Land use control designed so that least critical activities are placed in
vulnerable areas. Location of settlements in the floodplains is at utmost risk.
Sitting of key facilities must be marked in the land use.

 Engineered structures – structures need to be built to withstand wind forces.
Good site selection is also important. Majority of the buildings in coastal
areas are built with locally available materials and have no engineering
inputs. Good construction practice should be adopted.

 Flood management – Torrential rains, strong wind and storm range leads to
flooding in the cyclone affected areas. There are possibilities of landslides
too. Flood mitigation measures could be incorporated.



LANDSLIDES

The term ‘landslide’ includes all varieties of mass movements of hill slopes and
can be defined as the downward and outward movement of slope forming
materials composed of rocks, soils, artificial fills or combination of all these
materials along surfaces of separation by falling, sliding and flowing, either
slowly or quickly from one place to another.

Causes of Landslides
 Geological Weak material: Weakness in the composition and 

structure of rock or soil may also cause landslides.
 Erosion
 Intense rainfall
 Earthquake shaking
 Volcanic eruption



Courtesy:  https://detektia.com/en/landslides-joshimath-india/



Courtesy: https://www.thehindu.com/sci-tech/science/iit-delhi-team-first-hi-res-
landslide-risk-map-india/article67701918.ece



Distribution Pattern in India
Landslides constitute a major natural hazard in our country, which accounts for
considerable loss of life and damage to communication routes, human
settlements, agricultural fields and forest lands. The Indian subcontinent, with
diverse physiographic, seismic, tectonic and climatological conditions is
subjected to varying degree of landslide hazards; the Himalayas including North-
eastern mountains ranges being the worst affected, followed by a section of
Western Ghats and the Vindhyas. Removal of vegetation and toe erosion has also
triggered slides. Torrential rainfall on the deforested slopes is the main factor in
the Peninsular India namely in Western Ghats and Nilgiris.

Typical Adverse Effects of Landslides
 The most common elements at risk are the settlements built on the steep slopes,
built at the toe and those built at the mouth of the streams emerging from the
mountain valley.
 All those buildings constructed without appropriate foundation for a given soil 

and in sloppy areas are also at risk.
 Roads, communication lines are vulnerable



Possible risk reduction measures

 Hazard mapping locates areas prone to slope failures. This will help to
avoid building settlements in such areas. These maps will also serve as a
tool for mitigation planning.

 Land use practices such as:
• Areas covered by degraded natural vegetation in upper slopes are to be

afforested with suitable species. Existing patches of natural vegetation
(forest and natural grass land) in good condition, should be preserved.

• Any developmental activity initiated in the area should be taken up only
after a detailed study of the region has been carried out.

• In construction of roads, irrigation canals etc. proper care is to be taken to
avoid blockage of natural drainage.

 Retaining Walls can be built to stop land from slipping (these walls are
commonly seen along roads in hill stations). These are constructed to
prevent smaller sized and secondary landslides that often occur along the
toe portion of the larger landslides.



 Engineered structures with strong foundations can withstand or take the ground
movement forces. Underground installations (pipes, cables, etc.) should be
made flexible to move in order to withstand forces caused by the landslide.

 Increasing vegetation cover is the cheapest and most effective way of arresting
landslides. This helps to bind the top layer of the soil with layers below, while
preventing excessive run-off and soil erosion.
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