
Odisha	State	Open	University,	Odisha Page	1

DIPLOMA IN DISASTER MANAGEMENT

DDM-1

Introduction to Disaster Management

Block

2
NATURAL DISASTERS

Unit – 1

Natural Disasters – Meaning, Types & Effects and Hydrological Disasters                 

Unit – 2

Natural Disasters – Geological Disasters



Odisha	State	Open	University,	Odisha Page	2

EXPERT COMMITTEE

Sri Jagadananda  (Chairman)
Ex-State Information Commissioner, Odisha 
Mentor and co – founder, CYSD 
Bhubaneswar, Odisha

Sri Sanatan Mallik, IAS (Member)
Additional Secretary,
Revenue and Disaster Management Dept.,
Government of Odisha, Bhubaneswar

Sri Pravat Ranjan Mohapatra, OAS (Member)
Deputy Relief Commissioner,
Government of Odisha, Bhubaneswar

Dr. Kamal Lochan Mishra, OAS (Member)
Chief General Manager, ODRP
Odisha State Disaster Management Authority,
Government of Odisha, Bhubaneswar

Sri Prasanta Ku. Nayak (Member)
Deputy General Manager (Training), ODRP
Odisha State Disaster Management Authority,
Government of Odisha, Bhubaneswar

Sri Meghanad Behera (Member)
Disaster Management Expert,
Odisha State Disaster Management Authority,
Government of Odisha, Bhubaneswar

Sri S T Rehman (Convenor)
Academic Consultant,
Odisha State Open University,
Sambalpur, Odisha

DIPLOMA IN DISASTER MANAGEMENT

Course Writer

Sri Meghanad Behera
Disaster Management Expert

Odisha State Disaster Management Authority (OSDMA)
Government of Odisha, Bhubaneswar.



Odisha	State	Open	University,	Odisha Page	3

Unit – 1
Natural Disasters – Meaning, Types & Effects and Hydrological 
Disasters       

Learning Objectives:
After completion of this unit, you should be able to:
∑ describe natural disaster
∑ describe hydrological disasters like flood , cyclone, cloud burst and 

drought
∑ distinguish between hydrological and geological disasters

Structure:
1.1 Introduction
1.2 Natural Disasters: Cause & Effect
1.3 Hydrological Disasters
1.4 Floods
1.5 Flash Flood
1.6 Drought
1.7 Cloud Burst
1.8 Cyclone
1.9 Let Us Sum Up
1.10 Key Words
1.11   References
1.12 Check Your Progress – Possible Answers

1.1. Introduction:

Natural disasters are extreme, sudden events caused by environmental 
factors that injure people and damage property. Earthquakes, windstorms, 
floods, and disease all strike anywhere on earth, often without warning. 
As examples, we've chosen disasters that have occurred around the world 
throughout history. These are primarily natural events. It is possible that 
certain human activities could maybe aid in some of these events, but, by 
and large, these are mostly natural events.

A natural disaster is a major adverse event resulting from natural 
processes of the Earth; A natural disaster can cause loss of life or 
property damage,and typically leaves some economic damage in its 
wake, the severity of which depends on the affected 
population's resilience, or ability to recover and also on the infrastructure 
available.

An adverse event will not rise to the level of a disaster if it occurs in an 
area without vulnerable population. In a vulnerable area, however, such 
as Nepal during the 2015 earthquake, an earthquake can have disastrous 
consequences and leave lasting damage, requiring years to repair.With no
water and can go for months without any rains with little problems.

https://en.wikipedia.org/wiki/Disaster
https://en.wikipedia.org/wiki/Natural_hazard
https://en.wikipedia.org/wiki/Natural_hazard
https://en.wikipedia.org/wiki/Resilience_(ecology)
https://en.wikipedia.org/wiki/April_2015_Nepal_earthquake
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1.2. Natural Disasters: Cause and Effect:

The causes of natural disasters are many. Human activities play a role in 
the frequency and severity of disasters. A natural disaster is a disruption 
in the balance of the environment. The human factor raises the cost, in 
both property damage and loss of life. Understanding the causes of 
natural disaster can provide clues to their prevention.

Flood events have both natural and man-made causes. Storm events can 
create flood waters that exceed the capacity of the environment or man-
made structures. Wetlands destruction removed a natural means to absorb 
floodwaters.

Natural disasters happen all over the world and they can be utterly 
devastating for people’s lives and the environments in which they live. 
Although natural disasters are caused by nature and there is nothing that 
we can do to prevent them happening, there are many different natural 
causes that lead to natural disasters, and being aware of these causes 
enables us to be better prepared when such disasters do arrive.

One common natural disaster is flooding, which occurs when a river 
bursts its banks and the water spills out onto the floodplain. This is far 
more likely to happen when there is a great deal of heavy rain, so during 
very wet periods, flood warnings are often put in place. There are other 
risk factors for flooding too: steep-sided channels cause fast surface run-
off, while a lack of vegetation or woodland to both break the flow of 
water and drink the water means that there is little to slow the floodwater 
down. Drainage basins of impermeable rock also cause the water to run 
faster over the surface.

Earthquakes are another common natural disaster that can cause many 
fatalities. The movements of the plates in the earth’s crust cause them. 
These plates do not always move smoothly and can get stuck, causing a 
build-up of pressure. It is when this pressure is released that an 
earthquake occurs. In turn, an earthquake under the water can also cause 
a tsunami, as the quake causes great waves by pushing large volumes of 
water to the surface.

Tsunamis can also be caused by underwater volcanic eruptions. Volcanic 
eruptions are another natural disaster, and they are caused by magma 
escaping from inside the earth. An explosion takes place, releasing the 
magma from a confined space, which is why there are often also huge 
quantities of gas and dust released during a volcanic eruption. The 
magma travels up the inside of the volcano, and pours out over the 
surrounding area as lava.

One of the most common natural disasters, but also one of the most 
commonly forgotten, is wildfires. These take place in many different 
countries all over the world, particularly during the summer months, and 
can be caused by a range of different things. Some of the things that can 
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start the wildfires can be totally natural, while others can be manmade, 
but the speed at which they spread is entirely down to nature. The two 
natural causes of wildfires are the sun’s heat and lightning strikes, while 
they can also be caused by campfires, smoking, fireworks and many other 
things. The reasons that they spread so quickly are prolonged hot, dry 
weather, where the vegetation dries out, which is why they often take 
place in woodland.

1.3. Hydrological Disasters:

Hydrological disasters are a violent, sharp and harmful amendment either 
in quality of earth's water or in distribution or movement of water ashore 
below the surface or in atmosphere. Example: a flood is associate 
overflow of associate expanse of water that submerges land.

1.4. Floods:

Flood Prone areas in India:

On the basis of the available literature, including reports of expert groups,
commissions and studies sponsored by the government, it has been 
assessed that twenty five out of the thirty five States / Union Territories 
of India, are flood prone.

These are Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, 
Chhatisgarh, Delhi, Gujarat, Haryana, Himachal Pradesh, Jammu and 
Kashmir, Madhya Pradesh, Maharashtra, Manipur, Meghalaya, Mizoram, 
Nagaland, Odisha, Pondicherry, Punjab, Rajasthan, Tamil Nadu, Tripura, 
Uttaranchal, Uttar Pradesh and West Bengal. However, the states that are 
most affected by floods are Assam, Bihar, Odisha, Uttar Pradesh and 
West Bengal. The flood effects are also serious in Andhra Pradesh, 
Gujarat, Haryana, Punjab, Rajasthan, Tamil Nadu and the North Eastern 
States. 

On an average in a year about 8 million hectare of area get affected by 
flood. A detailed analysis by a Non Government Organisation (NGO) 
identified 190 districts out of the total number of districts in India as 
prone to floods.

Acute drainage congestion is experienced in parts of Uttar Pradesh, 
Bihar, West Bengal, Haryana, Punjab and the deltaic areas of Andhra 
Pradesh, Odisha apart from some local areas in other states. The most 
flood prone areas in India lie in the Ganga, Brahmaputra and Barak river 
basins. The Indus and its tributaries cause flood problems in the North-
west region of India. Among the Central India and Deccan rivers, the 
Narmada, the Tapi, the Godavari, the Krishna and the Cauvery are 
important ones. The regions covered by these rivers cause flood problems 
but these are not generally very serious ones. There is occasional flooding
in some other smaller rivers like the Brahmani, the Baitarani and the 
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Subarnarekha. Most of these rivers also cause problems of flooding and 
drainage in their lower, particularly the deltaic regions.

In a vast country like ours, the problem of floods varies from year to year 
and area to area. However broad generalisations were made by the 
Central Water Commission in respect of the identified flood regions of 
the major rivers such as the Brahmaputra, Ganga, the North western 
rivers and the Central India and Deccan rivers.

The main problem in the Ganga-Brahmaputra region is drainage 
congestion, bank erosion, landslides, aggradations, channel changes and 
their regime changes. The Central India and Deccan rivers have well 
defined and stable channels but drainage congestion and damage in the 
flood plains including the Delta arc common problems.

The Central Water Commission has been maintaining detailed data and 
derives information on state-wise flood prone areas and damage statistics. 
They also publish such information periodically. The Flood Atlas of India 
published by them contains some very useful information. The National
Flood Commission has also brought such useful details on flood prone 
regions of India and the efforts of administration towards flood 
management.

Floods refer to huge amount of water reaching land in a short span of 
time, causing land surface to be submerged under water at places, where, 
land surface is usually not covered with water. Floods could be caused 
due to natural causes, or, human activities, or, a combination of both. 

Floods are caused by discharge of huge volume of water in a short span 
of time, at a rate, such that the water cannot be carried away from the 
scene of discharge. Some of the possible reasons for such huge discharge 
of water could be: very heavy rainfall (say: due to cyclones, typhoons 
etc.) in a short span of time. 
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It should be noted that the amount of rainfall itself is not a sufficient 
cause, the duration within which the rainfall is receive is equally 
important contributor, breach in levy, dams etc. very high tidal waves 
(sometimes in the aftermath of a seismic activity, e.g. earthquakes) etc. –
also called tsunamis.

1.4.1. Types of Floods:

1.4.1.1. Areal:

Floods can happen on flat or low-lying areas when water is supplied by 
rainfall or snowmelt more rapidly than it can either infiltrate or run off. 
The excess accumulates in place, sometimes to hazardous depths. 
Surface soil can become saturated, which effectively stops infiltration, 
where the water table is shallow, such as a floodplain, or from intense 
rain from one or a series of storms. Infiltration also is slow to negligible 
through frozen ground, rock, concrete, paving, or roofs. Areal flooding 
begins in flat areas like floodplains and in local depressions not 
connected to a stream channel, because the velocity of overland 
flow depends on the surface slope. Endorheic basins may experience 
areal flooding during periods when precipitation exceeds evaporation. 

1.4.1.2. Riverine (Channel):

Floods occur in all types of river and stream channels, from the 

smallest ephemeral streams in humid zones to normally-dry channels in 
arid climates to the world's largest rivers. When overland flow occurs on 
tilled fields, it can result in a muddy flood where sediments are picked up 
by runoff and carried as suspended matter or bed load. Localized flooding 

https://en.wikipedia.org/wiki/Infiltration_(hydrology)
https://en.wikipedia.org/wiki/Surface_runoff
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Water_table
https://en.wikipedia.org/wiki/Floodplain
https://en.wikipedia.org/wiki/Storm_train
https://en.wikipedia.org/wiki/Concrete
https://en.wikipedia.org/wiki/Surface_runoff
https://en.wikipedia.org/wiki/Surface_runoff
https://en.wikipedia.org/wiki/Endorheic_basin
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Stream
https://en.wikipedia.org/wiki/Stream#Intermittent_and_ephemeral_streams
https://en.wikipedia.org/wiki/Arroyo_(creek)
https://en.wikipedia.org/wiki/Amazon_River
https://en.wikipedia.org/wiki/Muddy_flood
https://en.wikipedia.org/wiki/Sediment
https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Bed_load
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may be caused or exacerbated by drainage obstructions such 
as landslides, ice, debris, or beaver dams.

Slow-rising floods most commonly occur in large rivers with 
large catchment areas. The increase in flow may be the result of sustained 
rainfall, rapid snow melt, monsoons, or tropical cyclones. However, large 
rivers may have rapid flooding events in areas with dry climate, since 
they may have large basins but small river channels and rainfall can be 
very intense in smaller areas of those basins.

Rapid flooding events, including flash floods, more often occur on 
smaller rivers, rivers with steep valleys, rivers that flow for much of their 
length over impermeable terrain, or normally-dry channels. 

The cause may be localized convective 
precipitation (intense thunderstorms) or sudden release from an upstream 
impoundment created behind a dam, landslide, or glacier. 

1.4.1.3. Estuarine and coastal:

Flooding in estuaries is commonly caused by a combination of sea tidal 
surges caused by winds and low barometric pressure, and they may be 
exacerbated by high upstream river flow.

Coastal areas may be flooded by storm events at sea, resulting in waves 
over-topping defences or in severe cases bytsunami or tropical cyclones. 
A storm surge, from either a tropical cyclone or an extratropical cyclone, 
falls within this category. Research from the NHC (National Hurricane 
Center) explains: "Storm surge is an abnormal rise of water generated by 
a storm, over and above the predicted astronomical tides. Storm surge 
should not be confused with storm tide, which is defined as the water 
level rise due to the combination of storm surge and the astronomical 
tide. This rise in water level can cause extreme flooding in coastal areas 
particularly when storm surge coincides with normal high tide, resulting 
in storm tides reaching up to 20 feet or more in some cases." 

1.4.1.4. Urban flooding:

Urban flooding is the inundation of land or property in a built 
environment, particularly in more densely populated areas, caused by 
rainfall overwhelming the capacity of drainage systems, such as storm 
sewers. Although sometimes triggered by events such as flash 
flooding or snowmelt, urban flooding is a condition, characterized by its 
repetitive and systemic impacts on communities that can happen 
regardless of whether or not affected communities are located within 
designated floodplains or near any body of water. Aside from potential 
overflow of rivers and lakes, snowmelt, storm water or water released 
from damaged water mains may accumulate on property and in public 

https://en.wikipedia.org/wiki/Landslide
https://en.wikipedia.org/wiki/Ice_dam
https://en.wikipedia.org/wiki/Debris
https://en.wikipedia.org/wiki/Beaver
https://en.wikipedia.org/wiki/Drainage_basin
https://en.wikipedia.org/wiki/Monsoon
https://en.wikipedia.org/wiki/Tropical_cyclones
https://en.wikipedia.org/wiki/Flash_floods
https://en.wikipedia.org/wiki/Convective_precipitation
https://en.wikipedia.org/wiki/Convective_precipitation
https://en.wikipedia.org/wiki/Thunderstorm
https://en.wikipedia.org/wiki/Dam
https://en.wikipedia.org/wiki/Glacier
https://en.wikipedia.org/wiki/Estuary
https://en.wikipedia.org/wiki/Wind
https://en.wikipedia.org/wiki/Barometric_pressure
https://en.wikipedia.org/wiki/Tsunami
https://en.wikipedia.org/wiki/Storm_surge
https://en.wikipedia.org/wiki/Tropical_cyclone
https://en.wikipedia.org/wiki/Extratropical_cyclone
https://en.wikipedia.org/wiki/Built_environment
https://en.wikipedia.org/wiki/Built_environment
https://en.wikipedia.org/wiki/Storm_sewers
https://en.wikipedia.org/wiki/Storm_sewers
https://en.wikipedia.org/wiki/Flash_flooding
https://en.wikipedia.org/wiki/Flash_flooding
https://en.wikipedia.org/wiki/Snowmelt
https://en.wikipedia.org/wiki/Stormwater
https://en.wikipedia.org/wiki/Water_supply_network#Water_distribution_network
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rights-of-way, seep through building walls and floors, or backup into 
buildings through sewer pipes, toilets and sinks.

In urban areas, flood effects can be exacerbated by existing paved streets 
and roads, which increase the speed of flowing water.

Mumbai floods of July 2005 turned out to be an eye-opener. Realizing 
that the causes of urban flooding are different and so also are the 
strategies to deal with them, National Disaster Management Authority 
(NDMA) has for the first time decided to address urban flooding as a 
separate disaster delinking it from floods. NDMA commenced its efforts 
to formulate the Flood Guidelines in 2006 and released them in 2008. 
Even while the Flood Guidelines were under preparation, efforts 
commenced to formulate these Urban Flood Guidelines in August 2007.

Urban Flooding is Different

Urban flooding is significantly different from rural flooding as 
urbanisation leads to developed catchments, which increases the flood 
peaks from 1.8 to 8 times and flood volumes by up to 6 times. 
Consequently flooding occurs very quickly due to faster flow times (in a 
matter of minutes).Urban areas are densely populated and people living 
in vulnerable areas suffer due to flooding, sometimes resulting in loss of 
life. It is not only the event of flooding but the secondary effect of 
exposure to infection also has its toll in terms of human suffering, loss of 
livelihood and, in extreme cases, loss of life.

Urban areas are also centres of economic activities with vital 
infrastructure which needs to be protected 24x7. In most of the cities, 
damage to vital infrastructure has a bearing not only for the state and the 
country but it could even have global implications. Major cities in India 
have witnessed loss of life and property, disruption in transport and
power and incidence of epidemics. Therefore, management of urban 
flooding has to be accorded top priority. Increasing trend of urban 
flooding is a universal phenomenon and poses a great challenge to urban 
planners the world over. Problems associated with urban floods range 
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from relatively localised incidents to major incidents, resulting in cities 
being inundated from hours to several days. Therefore, the impact can 
also be widespread, including temporary relocation of people, damage to 
civic amenities, deterioration of water quality and risk of epidemics.

The flood flow in urbanized areas constitutes a hazard to both the 
population and infrastructure. Some recent catastrophes include the 
inundations of Nimes (France) in 1998 and Vaison-la-Romaine (France) 
in 1992, the flooding of New Orleans(USA) in 2005, and the flooding 
in Rockhampton, Bundaberg, Brisbane during the 2010–2011 summer 
in Queensland(Australia). Flood flows in urban environments have been 
studied relatively recently despite many centuries of flood events. Some 
recent research has considered the criteria for safe evacuation of 
individuals in flooded areas.

1.4.1.5. Catastrophic:

Catastrophic riverine flooding is usually associated with major 
infrastructure failures such as the collapse of a dam, but they may also be 
caused by drainage channel modification from 
a landslide, earthquake or volcanic eruption. Examples include outburst 
floods and lahars. Tsunamis can cause catastrophic coastal flooding, most 
commonly resulting from undersea earthquakes.

1.4.2. Consequences of Floods:

∑ Cause people to flee their house as the water approaches;
∑ Cause destruction to infrastructure: houses, road, electricity poles, 

water system, telephone lines etc.;
∑ Cause food shortage as the water can destroy food stocks, farms,

gardens etc.;
∑ Bring waterborne diseases when the water stagnates for a long

time.

1.5. Flash Flood:

A flash flood is a rapid flooding of geomorphic low-lying areas:
washes, rivers, dry lakes and basins. It may be caused by 
heavy rain associated with a severe thunderstorm, hurricane, tropical 
storm, or melt water from ice or snow flowing over ice sheets or 
snowfields. Flash floods may occur after the collapse of a 
natural ice or debris dam, or a human structure such as a man-made dam.
Flash floods are distinguished from regular floods by a timescale of less 
than six hours. The water that is temporarily available is often used by 
foliage with rapid germination and short growth cycles, and by specially 
adapted animal life.

Flash floods are the most common flood type in normally-dry channels in 
arid zones, known as arroyos in the southwest United States and many 

https://en.wikipedia.org/wiki/N%C3%AEmes
https://en.wikipedia.org/wiki/Vaison-la-Romaine
https://en.wikipedia.org/wiki/New_Orleans
https://en.wikipedia.org/wiki/Rockhampton
https://en.wikipedia.org/wiki/Bundaberg
https://en.wikipedia.org/wiki/Brisbane
https://en.wikipedia.org/wiki/Queensland
https://en.wikipedia.org/wiki/Landslide
https://en.wikipedia.org/wiki/Earthquake
https://en.wikipedia.org/wiki/Volcanic_eruption
https://en.wikipedia.org/wiki/Outburst_flood
https://en.wikipedia.org/wiki/Outburst_flood
https://en.wikipedia.org/wiki/Lahar
https://en.wikipedia.org/wiki/Tsunami
https://en.wikipedia.org/wiki/Flood
https://en.wikipedia.org/wiki/Geomorphology
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Dry_lake
https://en.wikipedia.org/wiki/Depression_(geology)
https://en.wikipedia.org/wiki/Rain
https://en.wikipedia.org/wiki/Severe_thunderstorm
https://en.wikipedia.org/wiki/Hurricane
https://en.wikipedia.org/wiki/Tropical_storm
https://en.wikipedia.org/wiki/Tropical_storm
https://en.wikipedia.org/wiki/Meltwater
https://en.wikipedia.org/wiki/Ice_dam
https://en.wikipedia.org/wiki/Debris_dam
https://en.wikipedia.org/wiki/Dam
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other names elsewhere. In that setting, the first flood water to arrive is 
depleted as it wets the sandy stream bed. The leading edge of the flood 
thus advances more slowly than later and higher flows. As a result, the 
rising limb of the hydrograph becomes ever quicker as the flood moves 
downstream, until the flow rate is so great that the depletion by wetting 
soil becomes insignificant.

Flash flood in Uttarkashi Region

1.5.1. Causes:

Flash floods can occur under several types of conditions. 
∑ Rains rapidly on saturated soil or dry soil that has poor absorption 

ability. The runoff collects in gullies and streams and, as they join 
to form larger volumes, often forms a fast flowing front of water 
and debris.

∑ Flash floods most often occur in normally dry areas that have 
recently received precipitation, but they may be seen anywhere 
downstream from the source of the precipitation, even many miles 
from the source.

∑ In areas on or near volcanoes, flash floods have also occurred after 
eruptions, when glaciers have been melted by the intense heat.

∑ Flash flooding can also be caused by extensive rainfall released 
by hurricanes and other tropical storms, as well as the sudden 
thawing effect of ice dams.

∑ Human activities can also cause flash floods to occur. When dams, 
constructed for hydro-electricity, fail, a large quantity of water can 
be released and destroy everything in its path. 

1.5.2. Consequences:

• Cause people to flee their house as the water approaches;
• Cause destruction to infrastructure: houses, road, electricity poles, 

water system, telephone lines etc.;

https://en.wikipedia.org/wiki/Hydrograph
https://en.wikipedia.org/wiki/Volcano
https://en.wikipedia.org/wiki/Glacier
https://en.wikipedia.org/wiki/Tropical_cyclone
https://en.wikipedia.org/wiki/Tropical_storm
https://en.wikipedia.org/wiki/Ice_dam
https://en.wikipedia.org/wiki/Dams
https://en.wikipedia.org/wiki/Dam_failure
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• Cause food shortage as the water can destroy food stocks, farms, 
gardens etc.;

• Bring waterborne diseases when the water stagnates for a long 
time. 

1.6. Drought:

The word ‘Drought’ is always a difficult one to define, because it is often 
used in more than one context. In simple terms, it is the absence of water 
for a long period of time, at a place where it is considered ‘not normal’ 
compared to its usual conditions. The distribution of all the water on the 
earth’s surface is not even. Some places have lots of fresh water (rivers, 
lakes, lagoons, ponds etc.) and are continuously replenished by rainfall, 
runoffs and water from underground. Others places too are known to 
have very little water. Therefore, if a region that has lots of rainfall, goes 
for a couple of weeks without rains, and people, animals and plants begin 
to experience a bit of dryness, it can be called drought. At the same time, 
that condition may be very normal for places.

Drought is a period of drier-than-normal conditions that lead to water-
related problems. When rainfall is below normal for weeks, months or 
even years, it brings about a decline in the flow of rivers and streams and 
a drop in water levels in reservoirs and wells. If dry weather persists and 
water supply-related problems increase, the dry period can be called a 
'drought'.

Odisha has many rivers, vast forest cover and it receives above average 
rainfall annually. But, greed for minerals beneath the land and destruction 
wreaked by industries hungry to exploit the resources of the state have 
slowly choked the natural environment of the state. Most farm holdings 
are small or marginal dependent on the rains for irrigation. The deficit 
rains in 2015-16 pushed the state over the edge. The state is facing 
extensive crop loss and severe water shortage. Even after exploiting its 
resources to the hilt, the people of the state have not been provided with 
piped water supply. In many ways, the drought in Odisha is man-made.

A total of 27 out of total of 30 districts have been affected by the 
drought of 2015-16. The food grain production in the state is likely 
to drop by more than 43% because of the drought.

Ground water level is going down rapidly due to excessive use for 
irrigation especially in rainfed Sundargarh and Balasore districts. 
Thousands of deep borewells are being operated by well-off farmers and 
also by the Odisha Lift Irrigation Corporation (OLIC). The Rural Water 
Supply and Sanitation (RWSS) also operates piped water projects using 
tubewells and deep borewells. Many water bodies have dried up and 
many have been built over.

The state is heading towards massive degradation of land because of loss 
of forest lands, agricultural land taken away for other purposes, increase 

http://indianexpress.com/article/explained/farmer-suicides-why-have-odishas-farms-turned-into-killing-fields-for-those-who-till-them/
http://indianexpress.com/article/explained/farmer-suicides-why-have-odishas-farms-turned-into-killing-fields-for-those-who-till-them/
http://zeenews.india.com/news/india/maharashtra-odisha-worst-affected-as-drought-hits-several-states_1882817.html
http://zeenews.india.com/news/india/maharashtra-odisha-worst-affected-as-drought-hits-several-states_1882817.html
http://www.business-standard.com/article/economy-policy/odisha-foodgrain-output-to-drop-by-43-due-to-drought-116020900921_1.html
http://www.newindianexpress.com/states/odisha/No-Effort-to-Recharge-Groundwater/2016/04/27/article3402213.ece
http://www.newindianexpress.com/states/odisha/Ambitious-Crop-Plan-Amidst-Bleak-Water-Scenario/2016/05/07/article3419922.ece
http://www.newindianexpress.com/states/odisha/Concern-over-Depleting-Ground-Water/2016/05/03/article3412529.ece
http://www.newindianexpress.com/states/odisha/Cooling-Effect-Lost-as-Water-Bodies-Vanish/2016/04/25/article3398715.ece
http://www.countercurrents.org/wio210416.htm
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in fallow land and loss of tree cover in plantations. The total degraded 
land of the state in 2005-2015 is almost 30 per cent of its geographical 
area.

Decrease in moisture of land led to loss of paddy crop in the state. 
However, as part of drought relief, the government has again announced 
to provide pump set and deep bore wells for irrigation. Contrary to logic, 
on May 5, 2016, the Agriculture Department officials announced a plan 
to increase cotton cultivation in the upcoming Kharif season. Cotton is 
known to be a water-guzzling crop.

Since the failure of the Kharif crop, farmers in the state have been in a 
very critical phase. Many farm areas of the state, especially in western 
and interior Odisha are rain fed. Thedamage might have been lesser if the 
areas had irrigation facilities. Lack of irrigation leaves the farmers in 
distress when the monsoon is deficient or even if the rains are unevenly 
distributed. Most farmers skipped the Rabi crop because of lack of water 
in reservoirs and canals.

Source: South Asia Network on Dams, Rivers and People.

http://www.newindianexpress.com/states/odisha/Focus-on-Cotton-Farming-in-Kharif/2016/05/05/article3416408.ece
http://thewire.in/2016/02/29/odishas-farmers-struggle-for-survival-23089/
http://indianexpress.com/article/india/india-news-india/nabarangpur-drought-even-in-normal-monsoon/
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Drought in KBK Region of Odisha.

∑ The major drought years in India were 1877, 1899, 1918, 1972, 
1987 and 2002. 

∑ Large parts of the country perennially reel under recurring drought.
∑ Over 68% of India is vulnerable to drought.

The agriculture in Odisha is totally dependent on rains, which when is not 
adequate results in poor yielding of crops. This is particularly true of 
major drought-prone regions such as western, North and South Odisha.

1.6.1. Consequences of Drought:

ó Perishing of Crops
ó Starving of large number of people
ó Death of livestocks
ó Decline in surface and groundwater level
ó Increasing unemployment and under-employment, migration and 

indebtedness

1.7. Cloud Burst:

Cloudburst is an extreme amount of precipitation, sometimes 
accompanied by hail and thunder that normally lasts no longer than a few 
minutes but is capable of creating flood conditions. A cloudburst can 
suddenly dump large amounts of water e.g. 25 mm of precipitation 
corresponds to 25000 metric tons/km2 (1 inch corresponds to 
72,300 short tons over one square mile). However, cloudbursts are 
infrequent as they occur only via orographic lift or occasionally when a 
warm air parcel mixes with cooler air, resulting in sudden condensation. 
At times, a large amount of runoff from higher elevations is mistakenly 
conflated with a cloudburst. The term "cloudburst" arose from the notion 
that clouds were akin to water-balloons and could burst, resulting in rapid 
precipitation; though this idea has since been disproven, the term remains 
in use.

https://en.wikipedia.org/wiki/Hail
https://en.wikipedia.org/wiki/Orographic_lift
https://en.wikipedia.org/wiki/Condensation
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Cloud burst is actually a situation when the inter-molecular forces 
between the H2O molecules get very high due to the rapid decrease in the 
temperature or excess of electrostatic induction in the clouds causing the 
lightning to remain inside the cloud only, which causes hyperactive 
energy inside the cloud. The water molecules get denser and denser and 
get condensed but do not leave the cloud due to excess of electro forces.

As the water concentration get higher and higher and so the weight gets 
heavier the water no longer is able to maintain force with the clouds and 
so they fall and it precipitates.

A cloudburst can suddenly dump 25,000 tonnes per square kilometre 
(71,000 short ton/sq mi). This is quite a wallop and luckily it does not 
happen very often. A real cloudburst is very rare. Sometimes we call a 
sharp shower in the mountains a cloudburst when it really is not. The 
runoff from the slopes creates such a deluge that is seems that a cloud has 
burst open like a paper bag.

Of course, even in a real cloudburst, the cloud does not break open. It 
happens because the rain forming in the cloud has been unable to fall 
down in a steady shower. Sometimes this happens when the cloud is 
ready to rain and the ground below is scorching hot. Either of these 
events causes a strong updraft of warm air. Raindrops find it very hard to 
fall through a current of rising air. When they start down, up they are 
whisked again, if this goes on for any length of time, the cloud gets an 
overload of rain. The drops that should have fallen are returned up and 
new drops are being: formed all the time. Finally something happens to 
change the situation. The weight of rain is able to break through or maybe 
the updraft suddenly stops for some reason. Then all the raindrops, new 
ones and old, come tumbling down at once. Truly it seems as if the rain 
clouds burst.

Cloud Burst in the Himalayas
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1.8. Cyclone:

Cyclone is a huge revolving storm caused by winds blowing around a 
central area of low atmospheric pressure.

A long coastline of about 480 km of flat coastal terrain, shallow 
continental shelf, high population density, geographical location and 
physiological features of its coastal areas makes Odisha, in the North 
Indian Ocean (NIO) Basin, extremely vulnerable to cyclones and its 
associated hazards like storm tide (the combined effects of storm surge 
and astronomical tide), high velocity wind and heavy rains.

Tropical Cyclones in India:

With about 6 per cent of the world wide cyclones, the Indian 
subcontinent is one of the worst cyclone affected areas of the world.
About 8 per cent of the total land area, particularly along the eastern coast 
and Gujarat coast is vulnerable to tropical cyclones.



Odisha	State	Open	University,	Odisha Page	17

Source: pdc.org/weather

In fact, Indian Ocean is one of six major cyclone prone regions of the 
world. On an average, about 5-6 tropical cyclones are formed in the Bay 
of Bengal and the Arabian Sea every year, out of which 2 or 3 may be 
severe.

More cyclones form in the Bay of Bengal than in the Arabian Sea. As 
such, the eastern coast is more prone to cyclones and about 80 per cent of 
the total cyclones generated in the Indian Ocean strike the east coast of 
India. There are two definite seasons of tropical cyclones in the North 
Indian Ocean. One is from May to June and the other from mid-
September to mid-December. May, June, October and November are 
known for severe storms. The entire east coast from Orissa to Tamil 
Nadu is vulnerable to cyclones with varying frequency and intensity. 
Along the west coast, the Gujarat and Maharashtra coasts are more 
vulnerable as compared to the southern part. Most of the cyclones have 
their origin between 10°N and 15°N during the monsoon season.

Almost all storms in the Bay of Bengal have their genesis between 16°N 
and 21°N and west of 92°E in June. By July, the Bay storms form north 
of 18°N and west of 90°E. It is also noteworthy that most July storms 
move along a westerly track.

They are generally confined to the region between 20°N and 25°N and re-
curvature to the Himalayan foothills is comparatively rare. Figure shows 
the direction and seasonal distribution of cyclonic storms as well as the 
areas affected by the cyclonic storms. The frequency of cyclones and 
severe cyclones in the Bay of Bengal and the Arabian Sea during the 
period from 1897 to 1999.

http://cdn.yourarticlelibrary.com/wp-content/uploads/2013/12/1521.jpg
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The destructive effect of cyclonic storms is confined to coastal districts 
and the maximum destruction being within 100 km from the centre of the 
cyclones and on the right of the storm track. Principal dangers from a 
cyclone are: (i) Gales and strong winds, (ii) Torrential rain, and (iii) High 
tidal waves (also known as ‘Storm surges’).

Most casualties are caused by coastal inundation by tidal waves and 
storm surges. Maximum penetration of severe storm surges varies from 
10 to 20 km inland from the coast. Heavy rainfall and floods come next 
in order of devastation.

They are often responsible for much loss of life and damage to property. 
Death and destruction purely due to winds are relatively less. The 
collapse of buildings, falling trees, flying debris, electrocution, rain and 
aircraft accidents and disease from contaminated food and water in the 

http://cdn.yourarticlelibrary.com/wp-content/uploads/2013/11/clip_image002112.jpg
http://cdn.yourarticlelibrary.com/wp-content/uploads/2013/11/clip_image002112.jpg
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post-cyclone period also contribute to loss of life and destruction of 
property.

A chronological account of the devastating effects of some severe 
cyclonic storms in India has been developed. This table and Figure 8.23 
bring us to the conclusion that the states of Andhra Pradesh, Orissa on the 
east coast and Gujarat on the west coast of India are extremely vulnerable 
to tropical cyclones. These three states deserve a brief description with 
respect to their vulnerability to the tropical cyclones.

Orissa Super Cyclone of October 25-31, 1999

Like Andhra Pradesh, its neighbouring state Orissa is also vulnerable to 
tropical cyclones. In the recent years, Orissa has been hit by tropical 
cyclones in 1985 and 1989. The latest was the ‘Super Cyclone of Orissa’ 
which hit the state on 29th October 1999. It was the most devastating 
cyclone in the living memory of Orissa.

This cyclone left the state in a virtual paralysis with its communication 
system and infrastructure totally wrecked. It severely affected more than 
13 million people in 97 blocks, 28 urban local bodies in 12 districts 
including the state capital Bhubaneshwar and the old city of Cuttack.

Overnight, the state seemed to have slipped into Stone Age. The 
agriculturally rich districts of Khurda, Puri, Cuttack, Jagatsinghpur, 
Kendrapara were devastated due to storm while districts like Jajpur, 
Bhadrak, Keonjhar, Balasore and Mayurbhanj were severely affected by 
unprecedented flood.

According to Meteorologists, it was the strongest cyclone in India’s 
memory. It was a cyclone of catastrophic intensity with sea wave’s upto 7 
metre high, which had rushed in and at places, travelled upto 15 km 
inland. Bhubaneshwar gets no more than an average of 1,200 mm of 
rainfall annually, but on that fateful day, the city received incessant 
rainfall of 426 mm.

The damage caused by the super cyclone can be classified under the 
following three broad categories,
(i) Loss of life and human settlements/dwellings
(ii) Loss of livestock and loss caused to agricultural and plantation crops, 
dislocation of agricultural operations, impact on livelihood of farmers, 
agricultural labourers, village artisans, weavers and fishermen.

(iii) Damage to infrastructure i.e., private/public properties, power and 
communication system, water supply system, etc.
Six coastal districts in the State, encompassing 22 coastal blocks, are 
affected by tropical cyclones. 
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A brief description of damages done by the super-cyclone of Orissa is 
given in table.

Damage
Head

Magnitude
(Numbers)

1. Districts 
affected 12 out of 30

2. Villages 
affected 14,643

3.Population    
affected

129.22 lakh (About 
one third of the total 
population)

4.Cropped 
area 18.43 lakh hectares

5.Houses 
damaged 1,828,532

6.Human 
loss 9,887

7.Cattle 
loss 4,64,531

Table - Damage due to Super-cyclone in Orissa (29th October 1999)

1.8.1. Consequences of Cyclone:

ó Storm surge and wind damage
ó Inland flooding
ó People become shelter less
ó Crops get damaged
ó Scarcity of food

Check Your Progress I

Note: a) Use the space provided for your answers.
b) Check your answers with the possible answers provided at 

the end of this unit.

1)  How many types of floods are there?

Ans.
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2)  What are the causes of flash flood?

Ans.

3)  Give one example of tropical cyclone of India?

Ans.

1.9. Let Us Sum Up:

The unit has been discussed on the natural disaster, hydrological 
disasters, and defined the relevant terms. It throws light on the flood, 
drought, cloud burst and cyclone. It also highlighted the consequence of 
hydrological disasters.
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1.10. Key Words:

∑ Riverine Flood: Floods occur in all types 
of river and stream channels, from the smallest ephemeral streams in 
humid zones to normally-dry channels in arid climates to the world's 
largest rivers. When overland flow occurs on tilled fields, it can result in 
a muddy flood where sediments are picked up by runoff and carried as 
suspended matter or bed load. Localized flooding may be caused or 
exacerbated by drainage obstructions such as landslides, ice, debris, 
or beaver dams.

Slow-rising floods most commonly occur in large rivers with 
large catchment areas. The increase in flow may be the result of sustained 
rainfall, rapid snow melt, monsoons, or tropical cyclones. However, large 
rivers may have rapid flooding events in areas with dry climate, since 
they may have large basins but small river channels and rainfall can be 
very intense in smaller areas of those basins.

Rapid flooding events, including flash floods, more often occur on 
smaller rivers, rivers with steep valleys, rivers that flow for much of their 
length over impermeable terrain, or normally-dry channels. 

The cause may be localized convective 
precipitation (intense thunderstorms) or sudden release from an upstream 
impoundment created behind a dam, landslide, or glacier.

∑ Urban Flood: Urban flooding is the inundation of land or property 
in a built environment, particularly in more densely populated areas, 
caused by rainfall overwhelming the capacity of drainage systems, such 
as storm sewers. Although sometimes triggered by events such as flash 
flooding or snowmelt, urban flooding is a condition, characterized by its 
repetitive and systemic impacts on communities that can happen 
regardless of whether or not affected communities are located within 
designated floodplains or near any body of water. Aside from potential 
overflow of rivers and lakes, snowmelt, storm water or water released 
from damaged water mains may accumulate on property and in public 
rights-of-way, seep through building walls and floors, or backup into 
buildings through sewer pipes, toilets and sinks.

1.11. References:
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Framework of Disaster Management.
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Unit – 2
Natural Disasters – Geological Disasters       

Learning Objectives:

After completion of this unit, you should be able to:
∑ describe natural disaster
∑ describe geological disasters like earthquakes, 

tsunamis, landslides, avalanches, volcanic eruptions and mudflow
∑ distinguish between hydrological and geological disasters

Structure:
2.1. Introduction
2.2 Earthquakes
2.3 Tsunami
2.4 Landslide
2.5 Avalanche
2.6 Volcanic Eruption
2.7 Mud Flow
2.8 Let Us Sum Up
2.9   Key Words
2.10 References

2.11 Check Your Progress – Possible Answers

2.1. Introduction:

A natural disaster due to geological disturbances often caused by shifts in
tconic plates and seismic activity.Examples Earthquakes, tsunami, volcan
ic eruption, avalanches. Every year millions of people experience the 
effects of geological disasters. New methods of predicting and preventing 
such events seem to be helping, but are nowhere near perfect. 

2.2. Earthquakes:

Earthquakes refer to shaking of earth. There is continuous activity going 
on below the surface of the earth. There are several large plates (size of 
continents) below the surface of the earth, which move (at a very slow
speed). As a part of this movement, sometimes, they collide against each 
other. And, after the collision, they might still continue to push each 
other. As they continually keep pushing each other, there is a pressure 
building up – across these plates below the surface. And, then, at a certain 
time, one of the plates might slide over another. This causes an 
earthquake. Some earthquakes might be caused by 



Odisha	State	Open	University,	Odisha Page	25

activity above the surface. For example in a mountainous region, there 
might be 
a heavy 
landslide. 

Due to a 
huge 

mass of 
land 

falling, at 
the point 
of the 
fall, there 
could be 
a minor 

shaking 
of earth, 
due the 

impact of fall. However, usually, such earthquakes are not very 
major.The sudden cracks and the movement of the rocks send out shock 
waves (P-Waves and S- Waves) making the ground shake violently. The 
degree of destruction caused by an earthquake depends on many factors 
such as: magnitude, type, depth, distance from epicentre, soil conditions, 
preparedness of population, time of day, and duration of an earthquake.

Earthquakes result when the earth’s plates rub against each other. There 
are three different plate tectonic environments. Extensional, where the 
plates pull apart at the fault, compressional, where the plates push 
together at the fault line, and transforms, where plates slide past each 
other at the fault line. Extensional earthquakes are generally less than a 
magnitude 8. Transforms produce earthquakes usually of less than 
magnitude 8.5. Compressional earthquakes are usually the most violent 
resulting in earthquakes exceeding a magnitude of 9. Some 
compressional faults exist in Alaska and Chile. Compressional 
environments exist from a few kilometres to several hundred kilometres
below the surface. Transforms produce earthquakes less than 2.5 Km 
deep, relatively shallow. The San Andreas Fault is an example of a 
transforms environment.

The current way most seismologists study earthquakes as they happen is 
through a seismograph. Earthquakes are measured in three directions, up 
and down, north and south, and east and west. Three separate sensors are 
used for each direction. Seismometers detect ground motion as small as 1 
billionth of a meter, or about 40 billionth of an inch. Now there are 
household detectors which detect the sound wave which hits prior to an 
earthquake. Scientists also try to predict earthquakes based on past trends 
of earthquake occurrence. Currently, scientists use Carbon-14 dating 
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from organic matter along a fault line to estimate when an earthquake last 
took place. This dating technique only puts an age on the trench, 
however, and may or may not be accurate. Scientists now are using 
lichens, a flat algae-fungus plant to better estimate the dates of previous 
quakes. Lichens begin growing on the newly exposed rock surfaces right
after quakes. 

A large portion of our country is vulnerable to earthquake activity of 
varying magnitudes and is accordingly divided into Seismic Zones II, III, 
IV and V (Zone I has been merged with Zone II). Most of the highly 
vulnerable areas are in the Himalayan and sub- Himalayan regions, 
Andaman and Nicobar Islands and Kutch areas of Gujarat. 

2.2.1. Causes of Earthquakes:

An Earthquake is a series of underground shock waves and movements 
on the earth’s surface caused by natural processes within the earth’s crust. 
To learn more about the occurrence of this event lets know more about 
the interior of the earth.

Earthquakes are caused by natural tectonic interactions within the earth’s
crust and it is a global phenomena. They may arise either due to the 
release of energy from the strained rock inside the earth or tectonic 
movements or volcanic activity. The sudden release of accumulated 
energy or stresses in the earth or sudden movement of massive land areas 
on the earth’s surface cause tremors, commonly called earthquakes.

2.2.1.1. Seismic Waves:

Large strain energy released during an earthquake travel as seismic waves 
in all directions through the Earth's layers, reflecting and refracting at 
each interface. These waves are of two types - body waves and surface 
waves; the latter is restricted to near the Earth's surface. Body waves 
consist of Primary Waves (P-waves) and Secondary Waves (S-waves), 
and surface waves consist of Love waves and Rayleigh waves. Under P-
waves, material particles undergo extensional and compressional strains 
along the direction of energy transmission, but under S-waves, oscillate at 
right angles to it. Love waves cause surface motions similar to that by S-
waves, but with no vertical component. Rayleigh wave makes a material 
particles oscillate in an elliptic path in the vertical plane (with horizontal 
motion along direction of energy transmission).
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2.2.1.2. Magnitude:

Magnitude is a quantitative measure of the actual size of the earthquake. 
Professor Charles Richter noticed that (a) at the same distance, 
seismograms (records of earthquake ground vibration) of larger 
earthquakes have bigger wave amplitude than those of smaller 
earthquakes; and (b) for a given earthquake, seismograms at farther 
distances have smaller wave amplitude than those at close distances. This 
prompted him to propose the now commonly used magnitude scale, the 
Richter scale. It is obtained from the seismograms and accounts for the 
dependence of waveform amplitude on epicentral distance. This scale is 
also called Local Magnitude scale. There are other magnitude scales, like 
the Body Wave Magnitude, Surface Wave Magnitude and Wave Energy 
Magnitude. These numerical magnitude scales have no upper and lower 
limits; the magnitude of a very small earthquake can be zero or even 
negative. 

2.2.1.3. Intensity:

Intensity is a qualitative measure of the actual shaking at a location 
during an earthquake, and is assigned as Roman Capital Numerals. There 
are many intensity scales. Two commonly used ones are the Modified 
Mercalli Intensity (MM!) Scale and the MSK Scale. Both scales are quite 
similar and range from I (least perceptive) to XII (most severe). The 
intensity scales are based onthree features of shaking -perception of 
people and animals, performance of buildings, and changes in natural 
surroundings. The distribution of intensity at different places during an 
earthquake is shown graphically using isoseismics, lines joining places 
with equal seismic intensity.
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2.2.2. Various Types of Earthquake:

Classification of earthquake is based on several parameters. Based on 
scale of magnitude (M), earthquake may be of the Micro (M < 3.5) or 
macro (M > 3.5) type. 

∑ Depending upon the extent of energy released and strength of the 
ground shaking it may be of several types, like moderate, strong, 
very strong, great and very great earthquake. 

∑ Depending up on the scale of damage, the earthquake may be of 
various types, such as less damaging earthquake, Moderate 
damaging earthquake, and catastrophic earthquake. 

∑ Depending upon the focal depth (h) of the event, it could be a 
shallow earthquake (d< 70 km); intermediate depth earthquake (70 
< h < 300 km); the deep earthquake (300 < h < 700 km). 

∑ Depending upon the location of events in different tectonic settings, 
earthquake may be of intra-plate, inter-plate, and sub-oceanic 
earthquake. 

∑ Depending upon involvement of other agencies / phenomena with 
earthquake genesis, it may be of several types, such as Reservoir 
induced; Fluid-driven earthquake; Tsunamigenic earthquake, and 
volcanic earthquake. 

∑ Depending upon the type of faulting involved during earthquake 
genesis, earthquake may be categorized into several categories, 
such as normal faulting, reverse faulting, thrust faulting, and mega-
thrust earthquake. 

∑ Depending upon the frequency content, the earthquake may be of 
Low-Frequency tremors or high – Frequency tremors. 

∑ Depending upon the epicentre distance (distance between 
earthquake main shock and the recording stations), the earthquake 
may be classified into Local, Regional and Global earthquake. 

2.2.3. Consequences of Earthquake:

∑ Damage of Buildings
∑ Poorly designed or built structures can collapse
∑ People are killed, Injured and disabled
∑ People can be injured by falling objects on to them
∑ Loss of Property
∑ Loss of life line institutions
∑ Failure of communication

2.3. Tsunami:

A tsunami is a series of ocean waves that sends surges of water, 
sometimes reaching heights of over 100 feet (30.5 meters), onto land. 
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These walls of water can cause widespread destruction when they crash 
ashore.These awe-inspiring waves are typically caused by large, undersea 
earthquakes at tectonic plate boundaries. When the ocean floor at a plate 
boundary rises or falls suddenly it displaces the water above it and 
launches the rolling waves that will become a tsunami.Most tsunamis, 
about 80 percent, happen within the Pacific Ocean’s “Ring of Fire,” a 
geologically active area where tectonic shifts make volcanoes and 
earthquakes common.

Tsunamis may also be caused by underwater landslides or volcanic 
eruptions. They may even be launched, as they frequently were in Earth’s 
ancient past, by the impact of a large meteorite plunging into an 
ocean.Tsunamis race across the sea at up to 500 miles (805 kilometres) 
an hour—about as fast as a jet airplane. At that pace they can cross the 
entire expanse of the Pacific Ocean in less than a day. And their long 
wavelengths mean they lose very little energy along the way.

In Deep Ocean, tsunami waves may appear only a foot or so high. But as 
they approach shoreline and enter shallower water they slow down and 
begin to grow in energy and height. The tops of the waves move faster 
than their bottoms do, which causes them to rise precipitously.A 
tsunami’s trough, the low point beneath the wave’s crest, often reaches 
shore first. When it does, it produces a vacuum effect that sucks coastal 
water seaward and exposes harbour and sea floors. This retreating of sea 
water is an important warning sign of a tsunami, because the wave’s crest 
and its enormous volume of water typically hit shore five minutes or so 
later. Recognizing this phenomenon can save lives.A tsunami is usually 
composed of a series of waves, called a wave train, so its destructive 
force may be compounded as successive waves reach shore. People 
experiencing a tsunami should remember that the danger may not have 
passed with the first wave and should await official word that it is safe to 
return to vulnerable locations.Some tsunamis do not appear on shore as 
massive breaking waves but instead resemble a quickly surging tide that 
inundates coastal areas.

The best defence against any tsunami is early warning that allows people 
to seek higher ground. The Pacific Tsunami Warning System, a coalition 
of 26 nations headquartered in Hawaii, maintains a web of seismic 
equipment and water level gauges to identify tsunamis at sea. Similar 
systems are proposed to protect coastal areas worldwide.
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Indian Ocean Tsunami of 2004:

Tsunami that hit the coasts of several countries of South and Southeast 
Asia in December 2004. The tsunami and its aftermath were responsible 
for immense destruction and loss on the rim of the Indian Ocean.

On Dec. 26, 2004, at 7:59 AM local time, an undersea earthquake with a 
magnitude of 9.0 struck off the coast of the Indonesian island of Sumatra. 
Over the next seven hours, a tsunami—a series of immense ocean 
waves— triggered by the quake reached out across the Indian Ocean, 
devastating coastal areas as far away as East Africa. Some locations 
reported that the waves had reached a height of 30 feet (9 metres) or more 
when they hit the shoreline.

The tsunami killed at least 225,000 people across a dozen countries, with 
Indonesia, Sri Lanka, India, Maldives, and Thailand sustaining massive 
damage. Indonesian officials estimated that the death toll there alone 
ultimately exceeded 200,000, particularly in northern Sumatra’s Aceh 
province. Tens of thousands were reported dead or missing in Sri Lanka 
and India, a large number of them from the Indian Andaman and Nicobar 
Islands territory. The low-lying island country of Maldives reported more 
than a hundred casualties and immense economic damage. Several 
thousand non-Asian tourists vacationing in the region also were reported 
dead or missing. The lack of food, clean water, and medical treatment—
combined with the enormous task faced by relief workers trying to get 
supplies into some remote areas where roads had been destroyed or 
where civil war raged—extended the list of casualties. Long-term 
environmental damage was severe as well, with villages, tourist resorts, 
farmland, and fishing grounds demolished or inundated with debris, 
bodies, and plant-killing salt water.
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Source: www.worldatlas.com

2.3.1. Consequences of Tsunami: 

Tsunami of 26th Dec., 2004 in India caused by:
ó Inundation and flooding wiping out fishery business
ó Disruption of tourism,
ó Pollution of drinking water, 
ó Damage to vegetation and crops,
ó Destroyed shelters and damaging coastal navigation 

system making  huge impact on the economy
ó Damage to jetties, harbours  and coastal structures
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2.4. Landslide:

A landslide is the movement of rock, debris or earth down a slope. They 
result from the failure of the materials which make up the hill slope and 
are driven by the force of gravity. Landslides are known also as landslips, 
slumps or slope failure.

A landslide, also known as a landslip, is a form of mass wasting that 
includes a wide range of ground movements, such as rockfalls, deep 
failure of slopes, and shallow debrisflows. Landslides can occur in 
underwater, called a submarine landslide, coastal and onshore 
environments. Although the action of gravity is the primary driving force 
for a landslide to occur, there are other contributing factors affecting the 
original slope stability. Typically, pre-conditional factors build up 
specific sub-surface conditions that make the area/slope prone to failure, 
whereas the actual landslide often requires a trigger before being 
released. Landslides should not be confused with mud flows, a form of 
mass wasting involving very to extremely rapid flow of debris that has 
become partially or fully liquefied by the addition of significant amounts 
of water to the source material.

2.4.1. Causes of Landslide:

Landslides occur when the slope changes from a stable to an unstable 
condition. A change in the stability of a slope can be caused by a number 
of factors, acting together or alone. 
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https://en.wikipedia.org/wiki/Submarine_landslide
https://en.wikipedia.org/wiki/Coast
https://en.wikipedia.org/wiki/Gravity
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https://en.wikipedia.org/wiki/Liquefaction
https://en.wikipedia.org/wiki/Water
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Natural causes of landslides include:
∑ erosion of the top of a slope by rivers or ocean waves
∑ groundwater (pore water) pressure acting to destabilize the slope
∑ loss or absence of vertical vegetative structure, soil nutrients, 

and soil structure (e.g. after a wildfire - a fire in forests lasting for 
3–4 days)

∑ earthquakes adding loads to barely stable slope
∑ earthquake-caused liquefaction destabilizing slopes
∑ weakening of a slope through saturation by snow 

melt, glaciers melting, or heavy rains
∑ volcanic eruptions

Landslides are aggravated by human activities, such as:
∑ Deforestation, cultivation and construction, which destabilize the 

already fragile slopes.
∑ vibrations from machinery or traffic
∑ blasting
∑ earthwork which alters the shape of a slope, or which imposes new 

loads on an existing slope
∑ in shallow soils, the removal of deep-rooted vegetation that 

binds colluviums to bedrock
∑ Construction, agricultural or forestry activities (logging) which

change the amount of water infiltrating the soil.

2.4.2. Types of Landslide: 

∑ Debris flow
∑ Earth flows
∑ Debris landslide
∑ Rock Movement
∑ Shallow landslide
∑ Deep-seated landslide

2.4.3. Consequences of Landslide: 

When landslides occur, the effect on people’s lives can be severe. The 
effect on people’s livelihoods or the ecosystem may be minimal if they 
occur in remote areas, however the effects can be devastating when they 
occur in populated places. Landslides may cause destruction to buildings, 
crops, farms, water systems, roads and other infrastructure.
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2.5. Avalanche:

An avalanche (also called a snowslide or snowslip) is a rapid flow 
of snow down a sloping surface. Avalanches are typically triggered in a 
starting zone from a mechanical failure in the snowpack (slab avalanche) 
when the forces on the snow exceed its strength but sometimes only with 
gradually widening (loose snow avalanche). After initiation, avalanches 
usually accelerate rapidly and grow in mass and volume as they entrain more 
snow. If the avalanche moves fast enough some of the snow may mix with the 
air forming a powder snow avalanche, which is a type of gravity current.

Slides of rocks or debris, behaving in a similar way to snow, are also referred 
to as avalanches. The load on the snowpack may be only due to gravity, in 
which case failure may result either from weakening in the snowpack or 
increased load due to precipitation. Avalanches that occur in this way are 
known as spontaneous avalanches. Avalanches can also be triggered by other 
loads such as skiers, snowmobilers, animals or explosives. Seismic activity 
may also trigger the failure in the snowpack and avalanches. A popular myth 
is that avalanches can be triggered by loud noise or shouting, but the pressure 
from sound is orders of magnitude too small to trigger an avalanche. 

Although primarily composed of flowing snow and air, large avalanches have 
the capability to entrain ice, rocks, trees, and other material on the slope, and 
are distinct from mudslides, rock slides, and serac (A serac is a large chunk of 
glacial ice which can be as big as a house in some cases) collapses on 
an icefall. Avalanches are not rare or random events and are endemic to any 
mountain range that accumulates a standing snowpack. Avalanches are most 
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common during winter or spring but glacier movements may cause ice and 
snow avalanches at any time of year. In mountainous terrain, avalanches are 
among the most serious objective natural hazards to life and property, with 
their destructive capability resulting from their potential to carry enormous 
masses of snow at high speeds.

There is no universally accepted classification of avalanches—different 
classifications are useful for different purposes. Avalanches can be described 
by their size, their destructive potential, their initiation mechanism, their 
composition and their dynamics.

2.5.1. Causes of Avalanche:

Most avalanches occur spontaneously during storms under increased load due 
to snowfall. The second largest cause of natural avalanches is metamorphic 
changes in the snowpack such as melting due to solar radiation. Other natural 
causes include rain, earthquakes, rockfall and icefall. Artificial triggers of 
avalanches include skiers, snowmobiles, and controlled explosive work.

Avalanche initiation can start at a point with only a small amount of snow 
moving initially; this is typical of wet snow avalanches or avalanches in dry 
unconsolidated snow. However, if the snow has sintered into a stiff slab 
overlying a weak layer then fractures can propagate very rapidly, so that a 
large volume of snow, that may be thousands of cubic meters, can start 
moving almost simultaneously.

A snowpack will fail when the load exceeds the strength. The load is 
straightforward; it is the weight of the snow. However, the strength of the 
snowpack is much more difficult to determine and is extremely heterogeneous. 
It varies in detail with properties of the snow grains, size, density, 
morphology, temperature, water content; and the properties of the bonds 
between the grains. These properties may all metamorphose in time according 
to the local humidity, water vapour flux, temperature and heat flux. The top of 
the snowpack is also extensively influenced by incoming radiation and the 
local air flow. One of the aims of avalanche research is to develop and validate 
computer models that can describe the evolution of the seasonal snowpack 
over time. A complicating factor is the complex interaction of terrain and 
weather, which causes significant spatial and temporal variability of the 
depths, crystal forms, and layering of the seasonal snowpack.

https://en.wikipedia.org/wiki/Natural_hazard
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2.5.2. Consequences of Avalanche:

In considering the effects and impacts of landslides and snow avalanches, the 
following special features of these hazards should be kept in mind:

(a) These disasters occur in remote mountain areas with difficult terrain and 
adverse weather conditions.

(b) The communities (villages and hamlets) are small entities with weak 
housing, makeshift structures and poor resources.

(c) Landslides and snow avalanches give almost no notice in most cases and 
enormous amount of rock, soil or snow come crashing with fantastic speed 
on the often-unprepared communities.

In the light of the above three considerations, the effects and impacts of 
landslides and snow avalanches may be divided into:

i) Direct effects-physical damage:

Anything in the top of a landslide or in its path or at its bottom will suffer 
severe damage. The same is the case with a snow avalanche when anything in 
its path or falling areas will suffer severe damage. In case of a snow avalanche 
of “slab type” where massive slabs of hardened snow come hurtling down, the 
hit is very hard and devastating where as the “loose snow’ type of snow 
avalanche may engulf and cover larger area.

Blockages of roads, mountain passes and streams and damage to electric and 
communication lines are among the direct effects of landslides and snow 
avalanches apart from injuries and fatalities to human and cattle lives. 
Blockage of streams and later release of the impounded water create flash 
floods with disastrous effects. Falling of large volumes of debris from 
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landslides or snow avalanches in mountain lakes can generate flash floods. 
Snow avalanches create additional suffering due to extremely low 
temperatures and the associated freezing effect. Even if there are survivors 
among the victims, they may suffer hypothermia and frost-bite before help 
arrives.

ii) Indirect Effects and long –term Impacts:

Apart from loss of houses, destruction of property and shattering of family life 
due to death or injury to kith and kin, the indirect effects and long-term 
impacts of landslides and snow avalanches lead to further loss of productivity 
(agriculture, poultry, small scale cottage industry, forest produce) in an 
already marginal productivity scenario.

2.6. Volcanic Eruption:

A volcanic eruption occurs when hot materials are thrown out of 
a volcano. Lava, rocks, dust, ash and gas compounds are some of the 
materials.Eruptions can come from side branches or from the top of the 
volcano. Some eruptions are terrible explosions that throw out huge amounts 
of rock and ash and kill many people. Some are quiet outflows of hot lava. 
Several more complex types of volcanic eruptions have been described 
by volcanologists. These are often named after famous volcanoes where that 
type of eruption has been seen. Some volcanoes may show only one type of 
eruption during a period of activity, while others may show a range of types in 
a series.

Volcanic eruptions happen when lava and gas are discharged from a volcanic 
vent. The most common consequences of this are population movements as 
large numbers of people are often forced to flee the moving lava flow. 
Volcanic eruptions often cause temporary food shortages and volcanic ash 
landslides called Lahar. The most dangerous type of volcanic eruption is 
referred to as a 'glowing avalanche'. This is when freshly erupted magma 
forms hot pyroclastic flows which have temperatures of up to 1,200 degrees. 
The pyroclastic flow is formed from rock fragments following a volcanic 
explosion, the flow surges down the flanks of the volcano at speeds of up to 
several hundred kilometres per hour, to distances often up to 10km and 
occasionally as far as 40 km from the original disaster site.

2.6.1. Types of Volcanic Eruptions:

2.6.1.1. Volcanic Eruptions:

The most common type of volcanic eruption occurs when magma (the term for 
lava when it is below the Earth's surface) is released from a volcanic vent. 
Eruptions can be effusive, where lava flows like a thick, sticky liquid, or 
explosive, where fragmented lava explodes out of a vent. In explosive 
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eruptions, the fragmented rock may be accompanied by ash and gases; in 
effusive eruptions, degassing is common but ash is usually not.

2.6.1.2. Hawaiian Eruption:

In a Hawaiian eruption, fluid basaltic lava is thrown into the air in jets from a 
vent or line of vents (a fissure) at the summit or on the flank of a volcano. The 
jets can last for hours or even days, a phenomenon known as fire fountaining. 
The spatter created by bits of hot lava falling out of the fountain can melt 
together and form lava flows, or build hills called spatter cones. Lava flows 
may also come from vents at the same time as fountaining occurs, or during 
periods where fountaining has paused. Because these flows are very fluid, they 
can travel miles from their source before they cool and harden.

2.6.1.3. Strombolian Eruption:

Strombolian eruptions are distinct bursts of fluid lava (usually basalt or 
basaltic andesite) from the mouth of a magma-filled summit conduit. The 
explosions usually occur every few minutes at regular or irregular intervals. 
The explosions of lava, which can reach heights of hundreds of meters, are 
caused by the bursting of large bubbles of gas, which travel upward in the 
magma-filled conduit until they reach the open air. Strombolian eruptions are 
often associated with small lava lakes, which can build up in the conduits of 
volcanoes. This kind of eruption can create a variety of forms of eruptive 
products: spatter, or hardened globs of glassy lava; scoria, which are hardened 
chunks of bubbly lava; lava bombs, or chunks of lava a few cm to a few m in 
size; ash; and small lava flows (which form when hot spatter melts together 
and flows down slope).

http://geology.com/rocks/scoria.shtml


Odisha	State	Open	University,	Odisha Page	39

2.6.1.4. Vulcanian Eruption:

A Vulcanian eruption is a short, violent, relatively small explosion of viscous 
magma (usually andesite, dacite, or rhyolite). This type of eruption results 
from the fragmentation and explosion of a plug of lava in a volcanic conduit, 
or from the rupture of a lava dome (viscous lava that piles up over a vent). 
Vulcanian eruptions create powerful explosions in which material can travel 
faster than 350 meters per second (800 mph) and rise several kilometres into 
the air. They produce tephra, ash clouds, and pyroclastic density currents 
(clouds of hot ash, gas and rock that flow almost like fluids).Vulcanian 
eruptions may be repetitive and go on for days, months, or years, or they may 
precede even larger explosive eruptions. They are named for the Italian island 
of Vulcano, where a small volcano that experienced this type of explosive 
eruption was thought to be the vent above the forge of the Roman smith god 
Vulcan.

2.6.1.5. Plinian or Vesuvian Eruption:

The largest and most violent of all the types of volcanic eruptions are Plinian 
eruptions. They are caused by the fragmentation of gassy magma, and are 
usually associated with very viscous magmas (dacite and rhyolite). They 
release enormous amounts of energy and create eruption columns of gas and 
ash that can rise up to 50 km (35 miles) high at speeds of hundreds of meters 
per second. Ash from an eruption column can drift or be blown hundreds or 
thousands of miles away from the volcano. The eruption columns are usually 
shaped like a mushroom (similar to a nuclear explosion) or an Italian pine tree.
Pliny the Younger, a Roman historian, made the comparison while viewing 
the 79 AD eruption of Mount Vesuvius, and Plinian eruptions are named for 
him.

2.6.1.6. Surtseyan Eruption:

Surtseyan eruptions are a kind of hydro magmatic eruption, where magma or 
lava interacts explosively with water. In most cases, Surtseyan eruptions occur 
when an undersea volcano has finally grown large enough to break the water's 
surface; because water expands when it turns to steam, water that comes into 
contact with hot lava explodes and creates plumes of ash, steam and scoria. 
Lavas created by a Surtseyan eruption tend to be basalt, since most oceanic 
volcanoes are basaltic.

2.6.2. Lava Domes:

Lava domes form when very viscous, rubbly lava (usually andesite, dacite or 
rhyolite) is squeezed out of a vent without exploding. The lava piles up into a 
dome, which may grow by inflating from the inside or by squeezing out lobes 
of lava (something like toothpaste coming out of a tube). These lava lobes can 
be short and blobby, long and thin, or even form spikes that rise tens of meters 
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into the air before they fall over. Lava domes may be rounded, pancake-
shaped, or irregular piles of rock, depending on the type of lava they form 
from.

2.6.3. Consequences of Volcanic Eruption:

Volcanoes have several effects on plants, animals and people and can 
negatively impact civilization because homes, fields, roads and buildings get 
damaged with ash and other debris. The ash can becomes so heavy that homes 
collapse. Volcano ash positively impacts human life by leaving the soil rich in 
nutrients. The gases released from the volcano can cause respiratory issues in 
those unable to evacuate from the region.

Although volcanoes produce large amount of toxic gases, most of the gas is 
diluted into the atmosphere unless the ash is thick. A volcano eruption 
destroys plant life surrounding the volcano. Even though the soil is left fertile, 
it can take several years for the foliage to return. Pyroclastic flows (hot gas 
and ash mixtures), lava flows, tephra falls and atmospheric congestion can kill 
animals, especially livestock. Wildlife can die because of famine and forest 
fires that are related to the eruption. Volcanoes influence aquatic life by 
raising the acidity within the system. Fish may die from a rise in temperature 
or a loss in food supply. Volcano eruptions affect birds by interfering with 
migration patterns, roosting areas and the ability to fly. The ash is so heavy 
that it hinders a bird's ability to fly efficiently.

2.7. Mudflow:

A mudflow or mud flow is a form of mass wasting involving "very rapid to 
extremely rapid surging flow” of debris that has become partially or fully 
liquefied by the addition of significant amounts of water to the source 
material. 

2.7.1. Causes of Mudflow:

Mudflow or mudslide occurs when mud travels down a slope very quickly. 
Mudflows, which are like giant moving mud pies, happen when lots of water 
mixes with soil and rock. The water makes the slippery mass of mud flow 
quickly down. Mudflows happen most in mountainous places where a long dry 
season is followed by heavy rains.

The term incorporates earth slides, rock falls, debris flows, and mudslides, 
amongst other categories of hill slope mass movements. They do not have to 
be as fluid as a mudflow. Mudflows can be caused by unusually heavy rains or 
a sudden thaw.

Mudflows contain a significant proportion of clay, which makes them more 
fluid than debris flows; thus, they are able to travel farther and across lower 
slope angles. Both types are generally mixtures of various kinds of materials 
of different sizes, which are typically sorted by size upon deposition. 
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Mudflows are often called mudslides, a term applied indiscriminately by the 
mass media to a variety of mass wasting events. Mudflows often start as 
slides, becoming flows as water is entrained along the flow path; such events 
are often called flow slides. 

2.7.2. Types of Mudflow:

Other types of mudflows include lahars (involving fine 
grained pyroclastic deposits on the flanks of volcanoes) 
and jökulhlaups (outbursts from under glaciers or icecaps or glacial lake 
outburst flood(GLOF)). 

A mudflow is a damaging river of thick mud similar to a mudslide but with 
less viscosity and more speed due to its higher liquid content. Because of its 
mass, it can uproot trees, destroy homes and do immense damage to 
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communities and nature. Unlike floods, mud does not subside. The damage 
from a mudflow is often irreparable or lasts for years.

2.7.3. Consequences of Mudflow:

Volcanic mudflows, called lahars, are a little different from other mudflows. 
Exploring Earth explains that in a lahar, melted snow, ash, steam, pyroclastic 
material and mud blend together into a fast-moving and dangerous 
superheated mudflow. When it stops, the mud sets like concrete. Leftover ash 
on the volcano can be transformed into a mudflow by any strong rainstorm, 
sweeping down the slope over the smooth old surface of the original mudflow 
with terrifying speed.

Mudflow-prone areas can be stabilized by planting trees and deep-rooted 
shrubs on them. Over time, the roots create a living barrier, holding formerly 
unstable land in place. 

Check Your Progress II

Note: a) Use the space provided for your answers.
b) Check your answers with the possible answers provided 

at the end of this unit.

1)  How many types of earthquake are there?

Ans.

2)  What are the consequences of Tsunami?

Ans.
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3)  What are the causes of landslide?

Ans.

4)  What are the consequences of avalanches?

Ans.

5)  How many types of volcano are there?

Ans.

2.8. Let Us Sum Up:

The unit discussed the Natural disaster, hydrological and geological disasters,
and defined the relevant terms. It throws light on the earthquake, tsunami, 
landslide, avalanche, volcanic eruption and mudflow. It also highlighted the 
consequence of geological disasters.
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2.9. Key Words:

∑ Intensity: Intensity is a qualitative measure of the actual shaking at a 
location during an earthquake, and is assigned as Roman Capital Numerals. 
There are many intensity scales. Two commonly used ones are the 
Modified Mercalli Intensity (MM!) Scale and the MSK Scale. Both scales 
are quite similar and range from I (least perceptive) to XII (most severe). 
The intensity scales are based on three features of shaking -perception of 
people and animals, performance of buildings, and changes in natural 
surroundings. The distribution of intensity at different places during an 
earthquake is shown graphically using isoseismics, lines joining places 
with equal seismic intensity.

∑ Magnitude: Magnitude is a quantitative measure of the actual size of the 
earthquake. Professor Charles Richter noticed that (a) at the same distance, 
seismograms (records of earthquake ground vibration) of larger 
earthquakes have bigger wave amplitude than those of smaller earthquakes; 
and (b) for a given earthquake, seismograms at farther distances have 
smaller wave amplitude than those at close distances. This prompted him to 
propose the now commonly used magnitude scale, the Richter scale. It is 
obtained from the seismograms and accounts for the dependence of 
waveform amplitude on epicentral distance. This scale is also called Local 
Magnitude scale. There are other magnitude scales, like the Body Wave 
Magnitude, Surface Wave Magnitude and Wave Energy Magnitude. These 
numerical magnitude scales have no upper and lower limits; the magnitude 
of a very small earthquake can be zero or even negative. 

∑ Plinian Eruption: The largest and most violent of all the types of 
volcanic eruptions are Plinian eruptions. They are caused by the 
fragmentation of gassy magma, and are usually associated with very 
viscous magmas (dacite and rhyolite). They release enormous amounts of 
energy and create eruption columns of gas and ash that can rise up to 50 
km (35 miles) high at speeds of hundreds of meters per second. Ash from 
an eruption column can drift or be blown hundreds or thousands of miles 
away from the volcano. The eruption columns are usually shaped like a 
mushroom (similar to a nuclear explosion) or an Italian pine tree. Pliny the 
Younger, a Roman historian, made the comparison while viewing the 79 
AD eruption of Mount Vesuvius, and Plinian eruptions are named for him.

∑ Surtseyan Eruption: Surtseyan eruptions are a kind of hydro magmatic 
eruption, where magma or lava interacts explosively with water. In most 
cases, Surtseyan eruptions occur when an undersea volcano has finally 
grown large enough to break the water's surface; because water expands 
when it turns to steam, water that comes into contact with hot lava explodes 
and creates plumes of ash, steam and scoria. Lavas created by a Surtseyan 
eruption tend to be basalt, since most oceanic volcanoes are basaltic.
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2.11. CHECK YOUR PROGRESS – POSSIBLE ANSWERS

Check Your Progress I

1) Types of floods are:
Areal
Riverine (Channel)
Estuarine and coastal
Urban flooding
Catastrophic

2) Flash floods can occur under several types of conditions. 
∑ Rains rapidly on saturated soil or dry soil that has poor absorption ability. The 

runoff collects in gullies and streams and, as they join to form larger volumes, 
often forms a fast flowing front of water and debris.

∑ Flash floods most often occur in normally dry areas that have recently received
precipitation, but they may be seen anywhere downstream from the source of 
the precipitation, even many miles from the source.

∑ In areas on or near volcanoes, flash floods have also occurred after eruptions, 
when glaciers have been melted by the intense heat.

∑ Flash flooding can also be caused by extensive rainfall released 
by hurricanes and other tropical storms, as well as the sudden thawing effect 
of ice dams.

https://en.wikipedia.org/wiki/Volcano
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∑ Human activities can also cause flash floods to occur. When dams, constructed 
for hydro-electricity, fail, a large quantity of water can be released and destroy 
everything in its path. 

3) Orissa Super Cyclone of October 25-31, 1999

Like Andhra Pradesh, its neighbouring state Orissa is also vulnerable to 
tropical cyclones. In the recent years, Orissa has been hit by tropical 
cyclones in 1985 and 1989. The latest was the ‘Super Cyclone of Orissa’ 
which hit the state on 29th October 1999. It was the most devastating 
cyclone in the living memory of Orissa.

This cyclone left the state in a virtual paralysis with its communication 
system and infrastructure totally wrecked. It severely affected more than 
13 million people in 97 blocks, 28 urban local bodies in 12 districts 
including the state capital Bhubaneshwar and the old city of Cuttack.

The damage caused by the super cyclone can be classified under the 
following three broad categories,
(i) Loss of life and human settlements/dwellings
(ii) Loss of livestock and loss caused to agricultural and plantation crops, 
dislocation of agricultural operations, impact on livelihood of farmers, 
agricultural labourers, village artisans, weavers and fishermen.
(iii) Damage to infrastructure i.e., private/public properties, power and 
communication system, water supply system, etc.
Six coastal districts in the State, encompassing 22 coastal blocks, are 
affected by tropical cyclones. 

Check Your Progress II

1) Classification of earthquake is based on several parameters. Based on scale 
of magnitude (M), earthquake may be of the Micro (M < 3.5) or macro (M 
> 3.5) type. 

∑ Depending upon the extent of energy released and strength of the ground 
shaking it may be of several types, like moderate, strong, very strong, 
great and very great earthquake. 

∑ Depending up on the scale of damage, the earthquake may be of various 
types, such as less damaging earthquake, Moderate damaging 
earthquake, and catastrophic earthquake. 

∑ Depending upon the focal depth (h) of the event, it could be a shallow 
earthquake (d< 70 km); intermediate depth earthquake (70 < h < 300 
km); the deep earthquake (300 < h < 700 km). 

https://en.wikipedia.org/wiki/Dams
https://en.wikipedia.org/wiki/Dam_failure
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∑ Depending upon the location of events in different tectonic settings, 
earthquake may be of intra-plate, inter-plate, and sub-oceanic 
earthquake. 

∑ Depending upon involvement of other agencies / phenomena with 
earthquake genesis, it may be of several types, such as Reservoir 
induced; Fluid-driven earthquake; Tsunamigenic earthquake, and 
volcanic earthquake. 

∑ Depending upon the type of faulting involved during earthquake 
genesis, earthquake may be categorized into several categories, such as 
normal faulting, reverse faulting, thrust faulting, and mega-thrust 
earthquake. 

∑ Depending upon the frequency content, the earthquake may be of Low-
Frequency tremors or high – Frequency tremors. 

∑ Depending upon the epicentre distance (distance between earthquake 
main shock and the recording stations), the earthquake may be classified 
into Local, Regional and Global earthquake. 

2) Inundation and flooding wiping out fishery business
Disruption of tourism,
Pollution of drinking water, 
Damage to vegetation and crops,
Destroyed shelters and damaging coastal navigation system making  huge 
impact on the economy
Damage to jetties, harbours  and coastal structures

3) Natural causes of landslides include:
∑ erosion of the top of a slope by rivers or ocean waves
∑ groundwater (pore water) pressure acting to destabilize the slope
∑ loss or absence of vertical vegetative structure, soil nutrients, and soil 

structure (e.g. after a wildfire - a fire in forests lasting for 3–4 days)
∑ earthquakes adding loads to barely stable slope
∑ earthquake-caused liquefaction destabilizing slopes
∑ weakening of a slope through saturation by snow melt, glaciers melting, 

or heavy rains
∑ volcanic eruptions

Landslides are aggravated by human activities, such as:
∑ Deforestation, cultivation and construction, which destabilize the 

already fragile slopes.
∑ vibrations from machinery or traffic
∑ blasting
∑ earthwork which alters the shape of a slope, or which imposes new loads 

on an existing slope
∑ in shallow soils, the removal of deep-rooted vegetation that 

binds colluviums to bedrock
∑ Construction, agricultural or forestry activities (logging) which change 

the amount of water infiltrating the soil.

https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Wave
https://en.wikipedia.org/wiki/Groundwater
https://en.wikipedia.org/wiki/Soil_structure
https://en.wikipedia.org/wiki/Soil_structure
https://en.wikipedia.org/wiki/Earthquake
https://en.wikipedia.org/wiki/Soil_liquefaction
https://en.wikipedia.org/wiki/Hope_Slide
https://en.wikipedia.org/wiki/Glacier
https://en.wikipedia.org/wiki/Volcano
https://en.wikipedia.org/wiki/Deforestation
https://en.wikipedia.org/wiki/Tillage
https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Oscillation
https://en.wikipedia.org/wiki/Machinery
https://en.wikipedia.org/wiki/Traffic
https://en.wikipedia.org/wiki/Explosive_material
https://en.wikipedia.org/wiki/Earthworks_(engineering)
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Root
https://en.wikipedia.org/wiki/Vegetation
https://en.wikipedia.org/wiki/Colluvium
https://en.wikipedia.org/wiki/Bedrock
https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Logging
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4) In considering the effects and impacts of landslides and snow avalanches, 
the following special features of these hazards should be kept in mind:

These disasters occur in remote mountain areas with difficult terrain and 
adverse weather conditions.

The communities (villages and hamlets) are small entities with weak 
housing, makeshift structures and poor resources.

Landslides and snow avalanches give almost no notice in most cases and 
enormous amount of rock, soil or snow come crashing with fantastic speed 
on the often-unprepared communities.

5) Volcanic Eruptions
Hawaiian Eruption
Strombolian Eruption
Vulcanian Eruption
Plinian or Vesuvian Eruption
Surtseyan Eruption

-----------------------------


