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DISASTER MANAGEMENT

UNIT – 7DISASTER MANAGEMENT
Lesson Structure

7·0 Objective
7·1 Introduction
7·2 Types of Disaster

7·2.1 Earthquake (causes, distribution, consequences, management)
7·2.2 Flood (causes, distribution, consequences, management)
7·2.3 Cyclones (causes, distribution, consequences, management)
7·2.4 Landslides (causes, distribution, consequences, management)

7·3 Disaster Management
7·4 Summary
7·5 Questions for Exercise
7·6 Suggested Readings

7.0 Objective:
The objective of the study of this lesson (i.e. disaster management) are as noted below:

To learn
(i) The meaning and types of disaster
(ii) Causes, consequences and mitigation measures for such natural disaster as earthquakes,

floods, cyclones and landslides.
(iii) working towards management of harm caused by natural hazards with the help of

preparedness and mitigation measures.
(iv) Making communities aware about natural hazards and imparting training for disaster risk

mitigation
(v) Identifying the disaster prone areas and educate communities by training and awareness

raising programmes.
(vi) Providing disaster prone communities the assistance in gaining technologies that can

reduce loss caused due to disasters.
(vii) Giving knowledge about the human activities and lapses that can cause man- made disasters.

7.1. Introduction :
Disaster (French word des meaning 'bad' and aster meaning 'star') is a man made or natural
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event which results in widespread loss of life and property. Since the dawn of civilization man has
been facing natural hazards and disasters. In contemporary times, disasters are seen as the consequences
of inappropriately managed risks. These risks are the product of a combination of both hazard as well
as vulnerability which results in disaster.

Definition:
A disaster is a sudden, calamitous event that seriously disrupts the functioning of a community

or society. It causes human, material and economic or environmental losses that exceed the community's
or society's ability to cope using its own resources.

Physical, economic, social and political factors determine people's level of vulnerability and
the extent of their capacity to resist, cope with and recover from hazards. Clearly poverty is a major
contributor to vulnerability. Poor people are more likely to live and work in areas exposed to potential
hazards and they have lesser means and resources to cope when a disaster strikes.

In developed countries people usually have a greater capacity to resist the impact of a hazard.
They are better protected from hazards because the government system is well equipped to handle
such disasters in an effective way. Secure livelihoods and higher incomes increase resilience and
enable people to recover more quickly from a hazard.

More than 95% of all deaths caused by disasters occur in developing countries .It is found that
losses due to natural disasters are 20 times greater in developing countries than in developed countries.
7.2.  Types of disaster :

Disasters are generally classified as being natural or man-made disasters. Natural disasters
are naturally occurring physical phenomenon caused either by rapid onset or slow onset of events
which can be geophysical (e.g. landslides, tsunamis and volcanic activities), hydro physical (avalanches
and floods), climatological (drought and wildfires), meteorological (cyclones and storms/wave surges)
or biological (epidemics).

Man made or anthropogenic disasters are events caused by human interference which include
nuclear, biological and/or chemical disasters.

There are a range of aggravating factors such as climate change, unplanned urbanisation,
underdevelopment, poverty as well as the threat of endemics that will result in increased frequency,
complexity and severity of disasters.

Some of the disasters are complex in their occurrence where there is no single root cause but
more than one factor act together resulting in complex disasters.

Sometimes a specific disaster may lead to a secondary disaster adversely increasing its impact.
The classic example of it is an earthquake that causes a tsunami resulting in coastal flooding.

Disasters can also be classified as 'slow onset' disaster and 'rapid onset' disaster. Earthquake,
cyclone, flood, landslide would fall under the category of rapid onset disasters while climate change
(global warming), desertification, soil degradation would fall under the category of slow onset disasters
which are also termed as 'creeping emergencies'.
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7.2.1. EARTHQUAKE :

Earthquake is a violent tremor inside the earth. It sends out a series of shock waves in all
directions from its place of origin. Earthquake constitutes one of the worst natural hazards because it
often turns into disaster, causing widespread destruction and loss of life.

The strength of an earthquake is determined by measuring its magnitude and intensity.
Earthquakes magnitude is the amount of energy released at the earthquake source. It is measured on the
Richter scale which was developed by Charles Francis Richter in 1935. The intensity of earthquake is an
evaluation of the severity of ground motion at a given location. Intensity is the destructive power of an
earthquake. It is measured by modified Merchalli (MM) scale, initially developed by Merchalli in 1902.
7.2.1.1. Causes of earthquake :

An earthquake in simple words is shaking of the earth. It is caused due to release of energy
which generates waves that travel in all directions. The causes of earthquake can be classified under
following categories :

(1)  Natural factors (2) man- made factors
(i) Tectonic earthquake : It is proved to be the most devastating type of earthquake and

their area of influence is also quite large. These earthquakes result from a series of earth
movement which is brought about by a sudden release of energy during the tectonic
activities within the earth's crust. The excessive accumulation of energy beneath the earth's
crust results in building up of stress, and this stress ultimately leads to the sudden release
of energy causing earthquake.

(ii) Volcanic earthquake: It is confined to areas of active volcanoes and it is a natural
consequence of volcanic activities occurring in that region.  Man made factors - (a) collapse
earthquake (b) explosion earthquake (c) reservoir induced earthquake.

(iii) Collapse earthquake : It occurs in the areas of intense mining activities. Sometimes the
roof of underground mines collapse causing minor tremors. This is called as collapse
earthquake.

(iv) Explosion earthquake : When the ground shaking occurs due to the explosion of
chemical or nuclear devices, it is called as explosion earthquake.

(v) Reservoir induced earthquake: It occurs in the area of large reservoirs. This is explained
by  reservoir induced seismicity (RIS) theory which assumes that the load of the huge
volume of water can trigger earthquake by reactivating a fault. This type of earthquake is
called as reservoir induced earthquake.
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7.2.1.2. Distribution :

Study the map showing the distribution of seismic activity and earthquake zones given in figure
below..

You will notice a line of dots in the central part of the Atlantic Ocean almost parallel to the
coastlines. It further extends into the Indian Ocean.
It bifurcates a little south of the Indian subcontinent
with one branch moving into East Africa and then
other meeting a similar line from Myanmar to New
Guinea, dotting the line of mid oceanic ridges.
Another belt of earthquake concentration lies along
the Alpine Himalayan system and the rim of Pacific
Ocean. In general the earthquakes along mid oceanic
ridge have shallow depth foci while earthquake along
Alpine Himalayan belt as well as rim of the Pacific
Ocean have deep seated foci.

Fig. World  distribution of Earthquakes
Courtesy: Wikipedia.Org.

7.2.1.3. Consequences :
The idea of  an  earthquake is often associated with fear and horror due to scale, magnitude and

suddenness at which it spreads disasters on the surface of the earth. It becomes a calamity when it
strikes the areas of high density of population. It leads to destruction of settlements, infrastructure,
transport and communication network, industries and other developmental activities. It renders the
population homeless, devastating the material and socio-cultural gains and weaken the economy
particularly of the developing and underdeveloped countries.
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Earthquakes have far reaching environmental consequences such as obstructing the flow of

rivers and changing the course of rivers causing floods and other calamities. If the earthquake takes
place in oceanic area it may result in sudden displacement of oceanic water in the form of high
vertical waves known as tsunamis or seismic sea waves which result in widespread coastal inundation
and flooding. The devastation caused by tsunami is widely felt in the case of tsunami that occurred on
26th December 2004 in which more than 300000 people lost their lives.
7.2.1.4. Management of earthquake :

The critical areas of concern for the management of earthquake are as given below:
(i) Lack of awareness among various stakeholders about the seismic risk.
(ii) Inadequate attention to structural mitigation measures in the engineering education

syllabus.
(iii) Inadequate monitoring and enforcement of earthquake resistant building codes and  town

planning by-laws.
(iv) Absence of system of licensing of engineers and masons.
(v) Absence of earthquake resistant features in non-engineered construction in suburban

and rural areas.
(vi) Lack of formal training among professionals in earthquake resistant construction

practices, and
(vii) Lack of adequate preparedness and capacity to respond among government agencies as

well as people of the concerned regions.
In our present state of knowledge earthquake can neither be prevented nor predicted in terms of

their magnitude or time of occurrence. Therefore the most effective measures of reducing risk, is to
get prepared for disaster mitigation as well as adaptation. Preventive measures for reducing the
vulnerability of the build environment includes the expeditious and effective rescue and relief actions
immediately done after the occurrence of the earthquake helps in reducing the impact of disaster.

Earthquake related disaster management is based on following six pillars:
(i) Earthquake resistant construction of new structures.
(ii) Selective seismic strengthening and retrofitting of existing priority structure and lifeline

structures.
(iii) Regulation and enforcement.
(iv) Awareness and preparedness.
(v) Capacity development.
(vi) Emergency response.

Government of India has taken a national initiative by launching National Earthquake Risk
Mitigation Project (NERMP) to strengthen the structural and non structural earthquake mitigation
efforts and reducing the vulnerability in the high risk districts prone to earthquake. National building
code of India (NBC) is another initiative which provides the guidelines for regulating the building
construction activities across the country. The building materials and technology promotion council
(BMTPC) undertook projects for retrofitting of vulnerable structures such as school buildings, hospitals
and other vulnerable public and private buildings.
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7.2.2.: FLOOD :

Unlike other natural disasters, causes of floods are well established. Once again unlike other
natural disasters, human being play an important role in the genesis as well as spread of floods. Flood
is a state of high water level along a river channel or on coast that leads to inundation of land which
is normally submerged. Floods and droughts are two extreme ends of the hydrological cycle. Flood is
a natural hazard which occurs in response to heavy rainfall and it becomes a disaster when it inflicts
a heavy loss to life and property. Floods are relatively slow in occurrences and often occur in well
identified regions. In most of the cases, the time of occurrence of floods is well anticipated. Flood
commonly occurs when water in the form of surface runoff exceeds the carrying capacity of the river
channels and streams. In areas of lakes and other inland water bodies, when the inflow of water goes
beyond the carrying capacity, it leads to spill over effect causing flood.
7.2.2.1. Causes :

Floods are generally caused by meteorological and physical factors, generally working together.
In recent times the impact of meteorological and physical factors combined with unwanted human
activities are aggravating flood situation resulting in disorder.

Causes of floods: (i) Meteorological factors - (a) heavy and erratic rainfall (b) tropical cyclone
(c) cloud burst
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(ii) Physical factors - (a) large catchment area (b) inadequate drainage.
(iii) Human factors - (a) deforestation (b) siltation (c) faulty agriculture practices (d) bursting of

dams (e) accelerated urbanisation
Indiscriminate deforestation, unscientific agriculture practices, disturbances along the natural

drainage channels and colonisation of flood plains and river beds are some of the human activities
that play an important role in increasing the intensity, magnitude and gravity' of floods. Floods can
also be caused due to - a storm surge in the coastal seas, high intensity rainfall for a considerably
longer period of time, melting of ice and reduction of water infiltration on land.

Now a days, the impact of flood is becoming more intense and widespread. Floods are becoming
more frequent and furious due to ecological degradation such as deforestation. Due to rapid increase
of population, people are forced to inhabit and reside in the prohibited zone of river flow. This
prohibited zone is area around the main channel of the river, which is inundated during high water
level. The socio economically marginalised section of population is disproportionately and severely
affected by flooding because they live in these prohibited zones.

Though flood occurs frequently over wide geographical areas having disastrous impact on
many parts of the world, floods in the south, south east and East Asian countries, particularly China,
India and Bangladesh are frequent and equally disastrous. Bangladesh is most flood affected country
in the world, but in terms of number of deaths, India top the list as 20% of global deaths caused by
floods in the world are in India.
7.2.2.3. Consequences :

Wherever and whenever floods occur, they have serious consequences on the national economy
and society. Floods destroy valuable crops, thus disrupting the rural economy frequently. This type of
loss is mostly felt in south Asia where monsoonal rainfall is heavily concentrated in a particular
season. Floods also damage the physical infrastructure such as roads, railways and human settlements.
The flood affected area is later on infected with the spread of water borne diseases such as gastro-
enteritis, diarrhoea, etc.

The adverse consequences of flood depend upon the duration of high water level. The area
having longer duration of flood has most damaging effect on life, property and ecology of the region.
7.2.2.4.  Management :

Flood being the most common natural disaster people have, out of experience, devised many
ways of coping with them. However encroachment into the flood plains over the years has aggravated
the flood problem. The need to take effective and sustained flood management measures has been
felt. Flood disaster management is based upon checking the sudden flow of excess runoff in the
drainage channel. Various measures, structural and non structural have been taken by governments
all over the world to provide protection to the people. The main thrust of managing floods in different
river basins was to modify the flood through specific structural measures such as reservoirs,
embankments, channel improvement etc. Non structural measures consist of flood forecasting,
dissemination of information etc. The main steps for flood management are as enumerated below:

(i) The regulation of developmental activities in the flood affected areas. On the basis of study
of the flood cycle, the land use in the affected zones should be identified and demarcated.
The 'flood plain zoning' (FPZ) is based on the principle 'where the river has the right to
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way, stay out of its way'.  No construction should be allowed in prohibitive zone. The
regulation of developmental activities in these areas must be 'based on appropriate
technological regime.

(ii) We need to make judicious use of multipurpose reservoirs. By increasing the storage capacity
and using the existing capacity, flood intensity can be considerably reduced.

(iii) Flood forecasting involves giving prior instruction regarding the occurrence of floods. Flood
forecasting is based on observation and collection of hydrological and hydro meteorological
data; transmission of data to forecasting centres; analysis of data and formulation of forecast;
and real time dissemination of forecast to flood prone population.

(iv) Runoff reduction is a very effective method of flood management. Runoff can be reduced
by increasing infiltration of the surface water into the ground in the catchment area. Large
scale afforestation, terrace farming and bunding in the areas of steep slope and reclamation
of wetlands are helpful in runoff reduction.

(v) Developing network of canals is an effective way of flood diversion, reducing the severity
of the flood.

(vi) Channel improvement by deepening and widening of river channel  supplemented by
embankments is helpful in reducing the flood levels.

7.2.3. CYCLONES :
According to World Meteorological Organisation (WMO), tropical cyclone is a weather system

which is characterised by intense low pressure and confined to the areas lying between 30 degree
north and 30 degree south latitude, in the atmosphere around which high velocity winds blow. A
tropical cyclone is like a heat engine that is energised by the release of latent heat by the condensation
of moisture that the wind gathers after moving over the ocean.

Some initial conditions are necessary to formation of a tropical cyclone, they are:
(i) Large and continuous supply of warm and moist air.
(ii) Strong coriolis force that can prevent filling of low pressure at the centre.
(iii) Creation of local atmospheric disturbances around which a cyclone  develops.
(iv) Absence of strong vertical winds.

Tropical cyclone is characterised by large pressure gradient which is reflected through closely
placed isobars. The central part of a fully developed tropical cyclone is mostly warm and cloudless,
having low pressure, known as eye of the cyclone. The diameter of the eye of cyclone varies from 10
to 100 kilo meters.
7.2.3.1. Cause :

The main cause of formation of cyclone is warm oceanic water of mid and low latitude regions
which acts as heat engine to the cyclone. The released heat after condensation converts into kinetic energy
for the cyclone. Though it must be mentioned here that only 3% of accumulated heat is converted into
kinetic energy but it is sufficient enough to create such destructive power of tropical cyclones.

In short, the land - ocean heat exchange resulting in secondary weather phenomenon is the
main cause of occurrence of tropical cyclones. Energy to the tropical cyclone comes from the ocean,
therefore the force of cyclone decreases with increase in distance from the sea.
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7.2.3.2. Distribution :

There are 6 major regions of the tropical cyclones. They are:
(i) North Atlantic Ocean- mainly around West Indies, Gulf of Mexico and Caribbean Sea.
(ii) North Pacific Ocean- the cyclones after originating off the western coast of Mexico

move  north westwards and affect the weather of California.
(iii) South West North Pacific Ocean - they develop in China Sea and have disastrous effects

on the eastern coast of China. It is also called as typhoons.
(iv) South Pacific Ocean- they influence the weather conditions of north east coast of  Australia.
(v) North Indian Ocean - they originate in the Bay of Bengal in the east and the Arabian Sea

in the west of peninsular India. They influence the weather conditions of India on a large
scale between April and December.

(vi) South Indian Ocean- cyclones originate off the coast of Reunion, Madagascar and
Mauritius islands between November and April.

7.2.3.3. Consequences :
The destructive effect of cyclonic storms is confined to coastal areas and the maximum destruction

take place within 100 kilo meters from the centre of the cyclones. The main danger from a cyclone
occurs due to:

(i) Strong wind which may be up to 250 km/hr, which is sufficient to destroy most  of the
structures - natural as well as man made on its way.

(ii) Torrential rain- heavy rainfall and flood are equally devastating.
(iii) High tidal waves (storm surges) - these are responsible for huge loss of life and property.

Most casualties are caused by coastal inundation by tidal waves and storm surges. The
collapse of building and falling trees, electrocution and disease from contaminated food
and water in the post cyclone period also contribute to loss of life and destruction of
property.

7.2.3.4. Management :
The principal components of cyclone management are as following:
(i) Community mobilisation and training is needed so that large scale evacuation in the

short time becomes feasible.
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(ii) Cyclone risk mitigation infrastructure such as construction of cyclone shelters, roads/

missing links and construction of coastal embankments, because in densely populated
coastal areas quick evacuation is not always possible. The cyclone shelters must be
designed in a circular/ellipsoidal plan, so as to impart least wind resistance and provide
maximum safety.

(iii) Technical assistance for capacity building on disaster; risk assessment is required.
(iv) Capacity building and knowledge creation along with project management and

implementation support is required.
(v) An integrated coastal zone management approach is required.

7.2.4.  Landslide :
Landslide is a rapid movement or sliding of a huge mass of base rock and soil, down a mountain

slope under the influence of gravity. Landslides are generally sudden and sporadic. Disasters due to
landslide are largely controlled by highly localised factors.
7.2.4.1. Causes:

Natural causes :
(i) the impact of earthquake or volcanic eruption displace base rock and causes landslide.
(ii) Weight of the overlying material and the presence of a lubricating material like water,

which is result of heavy rainfall or snowfall, triggers off landslides.
(iii) Landslides occur more often in hilly and sloppy areas of unconsolidated rock formation

and weaker zone of earth's crust.
Man made causes:
(i) In recent years, frequency of landslides are on increase and coverage areas of landslides

have widely increased all over the globe on account of the following human activities:
(i) Deforestation and faulty agriculture practices: Mainly in areas of steep mountain slope, it

weakens the existing bedrock and makes the area more prone to landslide occurrences.
(ii) Intensive construction activities in hilly areas: Like construction of roads, rail tracks, dams

etc. In hilly areas, rocks on the sides of mountain are removed which weakens the existing
bedrock.

(iii) Steep slope in forest areas are more prone to landslides due to bad land use pattern and non
engineered construction.

(iv) Mining and quarrying in mountain areas.
In short landslides are dependent upon factors like geology, geomorphic agents, slope, land

use, vegetation cover and human activities.
7.2.4.2. Distribution :
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Tectonically unstable younger geological formations, such as Alpine mountain belt is particularly

vulnerable to landslides and avalanches. Himalayas and Andaman and Nicobar islands, high rainfall
regions with steep slope in Western Ghats and Nilgiris are main landslide zones in India.
7.2.4.3. Consequences :

(i) Human settlements in high population density region cause massive destruction to life and
physical property such as transportation network, building etc.
(ii) Landslide may lead to obstruction to flow of river channels which temporarily create a

lake.  This lake leads to massive destruction and devastation when it burst due to water
overload.

(iii) Destruction of natural habitats, flora and fauna has a long term impact on local ecosystem.
The loss is severe when the landslide occurs in ‘hot spots’ which is rich in endemic flora
and fauna.

Every year landslide kills hundreds of people and cause widespread damage to habitation and
terraced fields. Diversion of river courses due to landslide can also lead to flood and loss of life and
property. It also makes interaction with affected area difficult and costly affair, which in turn adversely
affects the developmental activities in the affected areas.
7.2.4.4. Management of landslides :

To deal with landslides, specific measures should be adopted. Landslide disaster management
is based on certain mitigation strategies which are as mentioned below:

(i) Hazard mapping: This helps in identifying areas prone to slope failure and thus make it
easy  to locate safe construction sites in landslide prone areas.

(ii) Preservation of vegetation cover and afforestation on massive scale both on the top as
well as on the slope reduce the occurrence of landslides.

(iii) Creation of shelter belts with several rows of suitable variety of trees particularly on the
slopes are an effective measure to reduce the chances of occurrence of landslides.

(iv) Even, walls can be built along the roadside to stop debris from slipping in the areas where
frequency of landslide is high.

(v) The surface drainage control works should be implemented to redirect the surface runoff
through artificially dug drainage to divert the flow of water and debris towards safe places.

(vi) Land use regulations must be put in place at the earliest and it must be strictly followed.
(vii) An effective measure to reduce the occurrence of harmful loss, is community awareness

and  education.
(viii) Regular monitoring and timely warning of landslides is important to reduce the loss of

valuable human life and property.
(ix) Search and rescue operations and medical assistance to victims immediately after the

occurrence of landslide go a long way in reducing the casualties due to landslide. Damage
assessment and economic assistance for rehabilitation of the victims and reconstruction
of infrastructure is equally important to bring normalcy in the affected areas.

In short, giving strength to the structural and non structural landslide mitigation efforts and
reducing the risk and vulnerability to landslide in the hilly districts prone to landslides and mud flows
is essential in the management of disaster related to landslides.
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7.3. Disaster Management :
Till recent times the approach to disaster management has been reactive and relief centric. A

paradigm shift has now taken place and the relief centric syndrome has led to holistic and integrated
approach with emphasis on prevention, mitigation and preparedness. These efforts are aimed to
conserve the development and also minimise losses to lives, livelihood and property. The current
approach also focuses on disaster risk reduction. Disaster risk reduction has been defined as the
systematic development and application of policies, strategies and practices to minimise vulnerabilities,
hazards and the unfolding of disaster impacts throughout a society, in the broad context of sustainable
development.

A typical disaster management continuum consists of 6 elements, 3 each in pre disaster and
post disaster phase. It consists of:

(i) Prevention: Not all disasters, particularly natural disasters can be prevented, but the risk of
loss of life and property can be mitigated. It can be done with a good evacuation plans, environmental
planning and design standards, guiding principles, priorities for action and practical means for achieving
disaster resilience for vulnerable communities, is an important component of prevention measures.

(ii) Mitigation : It is said that every dollar spent on mitigation saves 3 to 5 dollars on relief and
rehabilitation. Mitigation involves structural and non structural measures taken to limit the impact of
disasters. Example of structural measure is building earthquake resistant houses while example of
non structural measures is avoiding the hazards by relocating the population to a safer place.

Some common mitigation measures can be broadly categorised into the following:
(a) Environmental management
(b) Hazard reduction measures
(c) Effective implementation of legal measures.
(iii) Preparedness : It includes the formulation of viable emergency plans, the development of

warning systems, maintenance of inventories and training of personnel. It may also embrace search
and rescue measures as well as evacuation plans for areas that may be vulnerable to a disaster.

Common preparedness measures are:
(i) Forecasting and early warning systems for different disasters
(ii) Emergency management plans
(iii) Community awareness and education
(iv) Mock drills, training and research

Sensing the precursor ------transmission of raw data---processing of data----dissemination of
warning

Post disaster phase consists of:
(i)  Response : The response phase commences with search and rescue operations then

provision of services to disaster survivors such as relief, shelter, emergency health services, water and
sanitation, tracing and restoring family links. All these are efforts to stabilise the physical and emotional
conditions of the affected population.
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(ii) Rehabilitation : The activities that are undertaken to support the victims to return to

normalcy and reintegration in regular community functions, is termed as rehabilitation. Besides physical
rehabilitation such as infrastructural development, economic rehabilitation through livelihood recovery
and alternate employment is also necessary to minimise the impact of disaster. Those who are badly
traumatised should be assisted with psychological counselling or even medications to ensure their
psycho social rehabilitation. Crucial factor in rehabilitation is training of personnel in various aspects
of rehabilitation and community participation in damage and loss assessment and vulnerability analysis.

(iii) Reconstruction : It is an attempt to return communities to improved pre disaster
functioning. It includes the replacement of buildings, infrastructure and communication links, so that
long term development prospects are enhanced. Mitigation measures can effectively be incorporated
into the reconstruction phase of disaster management.

Disaster management continuum:
Pre disaster phase (i) Prevention (ii) Mitigation (iii) Preparedness.
•  Post disaster phase (i) response (ii) rehabilitation{iii) reconstruction
Principles of disaster management:

(i) Comprehensive: Consider and take into account all hazards, all phases, all stakeholders
and all impacts relevant to disasters.

(ii) Progressive: Anticipate future disasters and take preventive and preparatory measures to
build disaster resistant and disaster resilient communities.

(iii) Risk driven: Use risk management principles such as hazard identification, risk analysis
and impact analysis in assigning priorities and resources.

(iv) Integrated: Ensure unity of effort among all levels of government and all elements of a
community.

(v) Collaboration: Create and sustain broad and sincere relationships among individuals and
organisation to encourage trust, advocate a team atmosphere, build consensus and facilitate
communication.

(vi) Coordinate: Synchronise the activities of all relevant stakeholders to achieve common
purpose.

(vii) Flexible: Use of creative and innovative approaches in solving disaster challenges.
(viii)Pr'ofessional: A science and knowledge based approach, based on education, training,

experience, ethical practice, public stewardship and continuous improvement.
7.4 Summary :

Disasters are a development and humanitarian concern. Poverty itself is the cause of many
disasters because it enhances the vulnerability and reduces the resilience to face the disaster. Unplanned
urbanisation leads to development and spread of many megacities in areas where there is a heightened
risk for earthquakes, floods, landslides and other natural disasters. Climate change (global warming)
is ranked amongst the greatest cause of disasters as it increases the extreme weather phenomenon
such as cyclones, ice melting, rising ocean level, inundating coastal areas and islands.
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States which have political stability, democratic and participative governance, accountable and

transparent administration have high resilience and low vulnerability to disasters.
7.5 Questions for Exercise :

1. What do you mean by disaster management? Explain the elements of pre disaster and post
disaster management.

2. Describe different types of disasters. Do you agree that man has intensified the impact of
natural disasters?

3. Describe in brief the causes and impacts of following disasters- (a)Earthquake (b) Flood
(c)Cyclone (d)Landslide.

4. Discuss the ways to reduce the impacts of natural disasters.
5. Holistic and integrated approach to disaster management is better than reactive and relief

centric approach. Explain.
7.9 Suggested Readings :

(i) Fundamental of physical geography, Textbook in Geography for class XI (NCERT).
(ii) India - physical environment, Textbook in Geography for class XI (NCERT).
(iii) India- a comprehensive geography-D. K. Khullar.
(iv) Physical geography - Savindra Singh.
(v) Green Earth: A textbook of Environmental Education for ICSC schools by Dr. Bihari

Singh & Dr. Kumar Ramjee Prasad Singh. (Srijan Publishers Pvt. Ltd), New Delhi.
(vi) Earthquakes: forecasting and mitigation by H. N. Srivastava. National Boqk Trust.
(vii) Ecosystem approach to disaster risk reduction by Anil. K. Gupta; Sreeja S. Nair.
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