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Flood Governance in India – Are We Prepared Enough?

India is one of the worst flood affected nation across the world. The frequency of
urban floods due to high-intensity rainfall is increasing over the years. Flood
management and flood governance are in news often. In this post, let’s analyse India’s
disaster response capabilities to tackle floods.

What is a Flood?


Flood is such a high stage in a water course i.e. river, river tributary or a water
retaining body i.e. lake, pond, reservoir, seas, ocean or other low lying areas – the
level at which water over flows over its banks and inundates the adjoining areas.



They are one of the natural calamities that India faces almost every year in
varying degree of magnitude.

What are the factors responsible for floods?


There are various factors, including wide variation in rainfall over time and space
and inadequate carrying capacity of rivers.



The problems get accentuated due to silting, bank erosion, landslides, poor
natural drainage, glacial lake outburst, etc.



Indiscriminate development and encroachments on flood plain areas, improper
planning and construction of roads, railway lines, etc. have also been responsible
the or increase in flood damages.



With increased deforestation, the surface run-off has increased at the cost of
infiltration, leading to tons of sediment being deposited on the riverbed on
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reaching the plains reducing carrying capacity further. Building dams will
exacerbate this effect.

What are the types of the flood?
1. Coastal (Surge Flood): As the name suggests, it occurs in areas that lie on the
coast of a sea, ocean, or another large body of open water. It is typically the result
of extreme tidal conditions caused by severe weather. Often produced when the
hurricanes and other storm pushes water onshore.
2. Fluvial (River Flood): It occurs when excessive rainfall over an extended period of
time causes a river to exceed its capacity. Riverine flooding is further classified
into two types i.e.


Overbank flooding – this is the most common type of flooding where the water
level rises and breaches the banks over time.



Flash flooding – it is characterized by an intense, high velocity of water that
occurs in an existing river channel with little to no notice.

3. Pluvial (Surface Flood): It is caused when heavy rainfall creates a flood event
independent of an overflowing water body. It is widely conceived that one must be
living near to the water body to be at the risk of flooding. Pluvial flooding debunks
that myth, as it can happen in any urban area — even higher elevation areas that
lie above coastal and river floodplains. There are two main reasons for pluvial
flooding. First, torrential downpour making the urban drainage system saturated
and making the roads flooded. The second one, run-off or flowing water from rain
falling on hillsides that are unable to absorb the water.

Statistics in India – What do they say about Flood Managment?


This year, the official death toll has risen to 77 and around 12 lakh people have
been displaced.



The vast stretch of alluvial plains across Uttar Pradesh, Bihar, West Bengal, and
Assam account for 17% of India’s geographical area but disproportionately
account for 43%–52% of all flood-prone areas of the country.



The total cost of all the natural disasters in India during 2014-15 is estimated to
be $9.8 billion out of which $7 billion is due to flooding.

Flood Governance – What are the steps taken by the government?


Embankments were constructed to create a “safe” area for habitation and they
provide these in areas where the embankments are new. But large populations
continue to stay inside the embankment, that is, outside the “safe” areas, at the
mercy of the imminent flood.
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In 1980, the Rashtriya Barh Ayog (RBA) had assessed the area of 40 mha in the
country lying in 21 States and one Union Territory. Subsequently, a Committee
constituted under the Chairman, Ganga Flood Control Commission (GFCC), Patna
in February 2006 identified a total of 39 districts in the country as flood prone.



The government’s response to floods has been focused on massive structural
interventions like dams, dredging of rivers, and porcupine structures to combat
erosion. But empirical experience shows that dams often get silted quickly and in
order to save the dam, water has to be released downstream, tending to cause
flooding as a result of which bamboo porcupine structures gets washed away.



The Union Government has also been providing central assistance to the State
Governments for effective flood management in critical areas based on the
recommendations of the Task Force 2004 on Flood Management/Erosion Control.

Initiatives in order to deal with floods
1. Policy Statement 1954
2. High-Level Committee on Floods – 1957
3. Policy Statement of 1958
4. National Flood Commission (Rashtriya Barh Ayog) 1980
5. Expert Committee to Review the Implementation of the Recommendations of
National Flood Commission – 2003 (R Rangachari Committee)
6. National Water Policy (1987/2002/2012)

Flood management


Flood management does not aim at total elimination or control of floods or
providing total immunity from the effects of all magnitudes of floods.



It is a multipronged strategy ranging from modifying the floods by means of
structural measures to learning to live with the floods by means of other
nonstructural measures is well within pragmatic realism in flood management.



An efficient flood management is a special case of water management and requires
a most holistic approach as it involves the management of thousands of microwatersheds in both the catchment and the flood prone areas.
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Flood Protection Vs Flood Governance

Flood protection necessarily starts and ends with structural intervention and
provision of relief. Flood governance would require the innovative combination of
initiatives undertaken at various levels. At one level, it is important to conduct
“strategic environment assessment” of all development activities in the ecologically
pristine locations of the Eastern Himalayas and aim for river basin management.

Important recommendations of Task Force 2004 on Flood
Management/ Erosion Control


Expand the role of the Central Government in the Flood control sector – The flood
control schemes should be funded through a Centrally Sponsored Scheme in the
ratio of 90% Central and 10% State from the present 75:25.



The total investment for plan/flood Management may be to at least 1% of the total
plan outlay.



Earmarking funds in the state sector as Additional Central Assistance for
maintenance of embankments.



Creation of a revolving fund of Rs. 50 Crore, which may be available annually to
the Ministry of Water Resources to take up emergent flood management schemes.



Strengthening of the Ganga Flood Control Commission by the addition of a
Member (Works) and appropriate field formation for investigation and execution of
critical flood management works.



Strengthening of Flood Management Organisation of the Central Water
Commission by restoring the post of Member (Floods) abolished earlier and
redeployment of posts of Chief Engineer, two Directors and other lower level
functionaries in order to have policy formulation and coordination amongst
various agencies.
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Oil Spill Disasters: Why Indian Disaster Management
Process needs a Review?
On 28 January 2017 two ships collided off Kamarajar Port Limited’s (KPL)
harbour and resulted in a major oil spill disaster. The Chennai Oil Spill resulted in
irreversible environmental damage.
The spill has also underscored the incapacity of the state to handle such incidents
and has raised many questions regarding our disaster management techniques. It
points that it is high time for India to have a working contingency plan to handle such
future incidents.

Chennai Oil Spill: Was it the first instance of the oil spill in India?

The answer is NO. There were many other incidents in the past as given below.
1. Sundarban: In 2014 Oil spill in Bangladesh created an environmental concern for
India too. An oil tanker sank in Sela River which is an eco-sensitive region of
Sundarban triggered the disaster. Indian wildlife too was badly affected.
2. ONGC Leak: In 2013 ONGC Uran plan developed a leak which resulted in 5,000
litres of the crude oil spill in the Arabian Sea.
3. Mumbai coast: In 2010 two ships collided off the Mumbai coast causing the oil
spill. 800 tonnes of oil leaked before the leaked was plugged two days later.

What are the main causes of Oil Spills?
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The common causes of oil spills are as following:
1. Natural causes: Tsunami, Cyclone, Thunderstorm etc.
2. Human Causes: War, attack, sabotage, human mistakes leading to a collision or
some technical reasons.

What are the major impacts of Oil Spill?

1. On Marine life


The most affected organisms are those which floats near the surface like turtles,
fishes, crabs etc.



Sea animals caught in an oil spill, on being exposed to toxic petroleum products
often results in lower reproductive rates, organ damage, and death. The effects
remain for a long period of time.



Fishes die due to inability to swim or breath.



Note: This time was core breeding period for olive ridley turtles and due to oil slick
sticking to the gut mother turtles may find it difficult to lay the eggs.

2. On Birds


Many birds die due to drowning or inability to eat due to oil sticking to their body.
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3. On Humans


Direct exposure can have varying effects depending on the toxicity and chemicals
involved in the spill.



Humans get exposed to toxicity through breathing gaseous oil compounds and/or
oil compounds adsorbed on particulate matter (dispersed through the air).
Exposure can also happen due to the activities in the contaminated ground (e.g.,
soil) or through skin absorption when touching spilled material.



There is a huge economic cost attached with such disasters.

Is there a law in India which cover an Oil Spill Disaster?



In India, there is no law covering oil spill as such and its consequential
environmental damage.



These incidents are not covered as an oil spill but as an accidental discharge as
defined in the Environment Protection Act (EPA) of 1986.



Usually, FIRs are filed under EPA and according to IPC sections relating rash
navigation and endangering the life of others.



But India has “the National Oil Spill Disaster Contingency Plan of 1996 (NOSDCP)” to handle such situations. The document was issued by the Ministry of
Defense in 1996; it was last updated in March 2006.

National Oil Spill Disaster Contingency Plan
The salient features are:
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1. It gives the Indian Coast Guard the mandate to coordinate with state
departments, ministries, port authorities and environmental agencies to assist in
oil spill cleaning operations.
2. It mandates that all major ports in India should have basic, minimum equipment,
like inflatable booms and oil skimmers, to tackle oil spill.
3. It highlights the responsibilities for individual Ports.
The NOS-DCP was revised in 2015 to meet international standards.


Online Oil Spill Advisory System was set up.



It places India amongst the select few countries that have:

1. An indigenously developed capability of prediction of trajectory of oil spills
2. Mapping of environmental sensitivities in coastal zones.
3. Deployment of aerial dispersant spray system.
4. Facilitating regional oil spill contingency plans.

International Convention on Civil Liability for Bunker Oil Pollution
Damage, 2001 (Bunker Convention)
In 2015 India ratified the International Convention on Civil Liability for Bunker Oil
Pollution Damage, 2001 (Bunker Convention). Convention ensures adequate, prompt
and effective compensation for damage caused by oil spills.
An international forum on oil spill prevention, preparedness, response and restoration
systems was constituted in 2011 viz. Oil Spill India (OSI).


In 2016 September there was a convention in Mumbai of OSI.



The theme was “Commitment, Synergy, and Excellence (CSE)”



Convention showcases best practices in the world for oil spill preparedness.

Civil Society and Public
The government agencies often pass the blame and responsibility to each other when
asked about fixing liability and accountability.
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1. During recent Chennai disaster, Coast Guard men, engineering students, and
fishermen were seen using their hands to clear the oil spill in the sea.
2. At least 1,000 volunteers were employed for physically removing blobs of oil
deposited along the beaches.
3. Though the participation from different quarters is necessary, precautions must
be taken to protect the health of volunteers due to the exposure to toxic
chemicals.
4. Companies can use their CSR obligations for better by helping capacity building
or by sponsoring the necessary equipment during such drives.

What are the problems faced in the oil-remedial processes?
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The problems with oil-remedial processes are as following:
1. Petroleum oils are complex mixtures of chemicals that are toxic, bioaccumulative
and persistent in the environment. Some, like benzene, are known human
carcinogens.
2. They enter the body through inhalation, ingestion and the skin.
3. An oil spill clean-up is a hazardous waste remediation exercise. Many traditional
methods of cleaning oil spills, such as breaking up the oil with dispersants or
skimming it off the surface, are expensive, slow, and unsafe – and often don’t
really work all that well anyway.
4. During the recent disaster, authorities starting pumping oil sludge by city water
pump but all in vain.
5. Later on, volunteers skimmed off the oil using buckets in hand which can be very
dangerous for individuals.

What are the available technological solutions?


Oil Zapper is a cocktail of bacteria that feed on the oil and degrade the
hydrocarbons.



Newer methods and technologies like Nanosheets that could revolutionize oil spill
clean ups and water purification needs to be deployed. It has following major
benefits:



Recyclable.



absorb 33 times their weight in oil.



One gram of nanosheets has the equivalent area as nearly 5.5 tennis courts – so a
lot of surface for absorption.



Saturated nanosheets can be simply heated in air for two hours for cleaning
purpose. The absorbed oil burns off, leaving the nanosheets clean and free to
absorb again.



Easy to build and affordable.

What is the aftermath of the Oil Spill accident?


Even weeks after the accident, there is no clarity on the quantity and nature of
the material that spilled on January 28.
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After the oil spill, another disaster is unfolding – by exposing volunteers to the
unknown amount of toxicity. There is a hurry to declare the clean-up operation
complete.



No advisories on the toxicity of the spilled material have been issued.



No protocols or defined procedures are adopted in the cleanup. Not just the water
but rocks also need to be cleaned up using warm water or foam.

India and Neighbourhood
With increased trade and energy demand in future, there is always some possibility of
such disasters and India can provide such services on demand making it an area of
expertise and gaining soft power.
1. India has resources and manpower to handle such situations not for itself but
also for the neighbours.
2. After the tsunami in India, some preparedness may be in place; whether they are
good for oil spills is another matter altogether.
3. But the ecological knowledge of this unit is the key.
4. A good opportunity to establish India’s importance came during Sundarban
disaster but due to many reasons, nothing good was achieved.

Conclusion
The Chennai oil spill incident raises many questions. The true extent of the damage to
the ecology and economy will be known only after some time. But it is apparent from
the disarray that works done seems far from a contingency plan. The Indian
government is endeavouring to increase its port capacity and connectivity through
various schemes like Sagal Mala Yojana but disaster preparedness of ports remains in
shadows.
There is an urgent need to increases preparedness for handling the responsibility that
comes with large-scale coastal development and operations. To prevent such disaster
in future, we need contingency plan which can work on the ground too and not just in
papers. The government of India and state government must coordinate and take hard
steps for betterment. In the future, we need good management and credible timely
information to manage the situations and thus minimising the exposure to an oil spill.
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National Disaster Management Plan for Animals
Indian government released a national disaster management plan for animals. Under
the plan, rescue and relief of animals will now be an integral part of disaster
operations in the country. The plan for the first time ensures that animals will be
included in disaster preparations, potentially saving millions of animals’ lives and
building the resilience of the communities that depend on them.

Which authority prepared the National Disaster Management Plan
for Animals (DMP)?



DMP was prepared by Department of Animal Husbandry, Dairying & Fisheries.



DMP was brought out after wide range of consultation and elaborate discussion
with different stakeholders such as National Disaster Management Authority,
National Disaster Response Force, National Institute of Disaster Management,
various State Governments and knowledge Institutions.



The plan is a joint effort of the National Institute of Disaster Management (NIDM),
the World Animal Protection and the Policy Perspectives Foundation (PPF).

Also read: National Disaster Management Plan 2016
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DMP: Three Parts
Department of Animal Husbandry, Dairying & Fisheries has prepared and launched
Disaster Management Plan (DMP) for protecting animals and preventing and
mitigating loss of livestock resources during various disasters. DMP is divided into
three parts:
1. Pre-disaster preparedness
2. Disaster response
3. Post-Disaster Plan.


Pre-disaster preparedness includes detailed action plan relating to dissemination
of early warning, identification of vulnerability amongst livestock, animal
vaccination, feed and fodder supply and capacity building of different stakeholders in disaster management etc.



Disaster response component includes strategy/action plan relating to effective
and prompt response, rescue of livestock, feed & fodder supply, measures against
epidemics and diseases and maintenance of Sanitation etc.



Post disaster component include strategy for treatment of sick animals, disease
surveillance, disposal of carcass, restoration and restocking of livestock
population.

DMP aims to supplement the efforts of States/UTs in managing disasters and lays
down the broad guidelines for management of animal during disasters like drought,
floods, cyclones, earthquakes and other man-made disasters etc. in the states/UTs.
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National Disaster Management Plan for Animals
Indian government released a national disaster management plan for animals. Under
the plan, rescue and relief of animals will now be an integral part of disaster
operations in the country. The plan for the first time ensures that animals will be
included in disaster preparations, potentially saving millions of animals’ lives and
building the resilience of the communities that depend on them.

Which authority prepared the National Disaster Management Plan
for Animals (DMP)?



DMP was prepared by Department of Animal Husbandry, Dairying & Fisheries.



DMP was brought out after wide range of consultation and elaborate discussion
with different stakeholders such as National Disaster Management Authority,
National Disaster Response Force, National Institute of Disaster Management,
various State Governments and knowledge Institutions.



The plan is a joint effort of the National Institute of Disaster Management (NIDM),
the World Animal Protection and the Policy Perspectives Foundation (PPF).

Also read: National Disaster Management Plan 2016

DMP: Three Parts
Department of Animal Husbandry, Dairying & Fisheries has prepared and launched
Disaster Management Plan (DMP) for protecting animals and preventing and
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mitigating loss of livestock resources during various disasters. DMP is divided into
three parts:
1. Pre-disaster preparedness
2. Disaster response
3. Post-Disaster Plan.


Pre-disaster preparedness includes detailed action plan relating to dissemination
of early warning, identification of vulnerability amongst livestock, animal
vaccination, feed and fodder supply and capacity building of different stakeholders in disaster management etc.



Disaster response component includes strategy/action plan relating to effective
and prompt response, rescue of livestock, feed & fodder supply, measures against
epidemics and diseases and maintenance of Sanitation etc.



Post disaster component include strategy for treatment of sick animals, disease
surveillance, disposal of carcass, restoration and restocking of livestock
population.

DMP aims to supplement the efforts of States/UTs in managing disasters and lays
down the broad guidelines for management of animal during disasters like drought,
floods, cyclones, earthquakes and other man-made disasters etc. in the states/UTs.
Also read: National Policy on Disaster Management (NPDM) 2009

Why DMP for animals?


Animals are often the forgotten victims of disasters.



Government figures reveal that as many as 1.98 lakh cattle had lost their lives in
floods over the past three years during 2013-15.



In India, animals are at the heart of everything, be it family, culture and
livelihood, animals are an intrinsic part of our lives. It’s ironical that animals were
missing in the picture till now.



DMP brought out standard operating procedures (SOPs) that are to be followed by
the disaster management professions across the country for protection of animals
during disasters including floods, landslides and earthquake.
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National Disaster Management Plan 2016
National Disaster Management Plan (NDMP), 2016 is the first ever national plan
prepared in the country for disaster management. With National Disaster
Management Plan 2016 India has aligned our National Plan with the Sendai
Framework for Disaster Risk Reduction 2015-2030, to which India is a signatory.

National Disaster Management Plan 2016: The history



National Disaster Management Act, 2005 – Provided the legal basis for disaster
management.



National Disaster Management Authority (NDMA) – Coordinates activities of
disaster management.



National Policy on Disaster Management (NPDM), 2009 – Institutional
mechanisms.



National Disaster Management Plan (NDMP), 2016 – Aligned with Sendai
Framework

Which authority prepared the National Disaster Management Plan
2016?
National Disaster Management Authority (NDMA).

National Disaster Management Plan 2016: The Salient Features

THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH



UPSC STUDY MATERIAL – DISASTER MANAGEMENT

0 7830294949

National Disaster Management Plan aims to make India disaster resilient and
significantly reduce the loss of lives and assets.



National Disaster Management Plan based on the four priority themes of the
Sendai Framework namely: understanding disaster risk, improving disaster risk
governance, investing in disaster risk reduction (through structural and nonstructural measures) and disaster preparedness, early warning and building back
better in the aftermath of a disaster.



NDMP covers all phases of disaster management: prevention, mitigation, response
and recovery.



NDMP spells out roles and responsibilities of all levels of Government right up to
Panchayat and Urban Local Body level in a matrix format.



It provides for horizontal and vertical integration among all the agencies and
departments of the Government.



The plan also spells out the roles and responsibilities of all levels of Government
right up to Panchayat and Urban Local Body level in a matrix format.



The plan has a regional approach, which will be beneficial not only for disaster
management but also for development planning.



It is designed in such a way that it can be implemented in a scalable manner in all
phases of disaster management.



It also identifies major activities such as early warning, information
dissemination, medical care, fuel, transportation, search and rescue, evacuation,
etc. to serve as a checklist for agencies responding to a disaster. It also provides a
generalized framework for recovery and offers flexibility to assess a situation and
build back better.



To prepare communities to cope with disasters, NDMP emphasizes on a greater
need for Information, Education and Communication activities.
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Volcanoes: Everything You Need To Know
A volcano is an opening in the earth’s crust through which gases, molten rocks
materials (lava), ash, steam etc. are emitted outward in the course of an
eruption. Such vents or openings occur in those parts of the earth’s crust where the
rock strata are relatively weak. Volcanic activity is an example of endogenic
process. Depending upon the explosive nature of the volcano, different land forms can
be formed such as a plateau (if the volcano is not explosive) or a mountain (if the
volcano is explosive in nature).

Magma vs Lava: The difference


Magma is the term used to denote the molten rocks and related materials seen
inside earth. A weaker zone of the mantle called asthenosphere, usually is the
source of magma.



Once this magma came out to the earth surface through the vent of a volcano, it
is called as the Lava. Therefore, Lava is nothing but the magma on earth surface.



The process by which solid, liquid and gaseous material escape from the earth’s
interior to the surface of the earth is called as Volcanism.

Types of Volcanoes
Volcanoes are classified on the basis of nature of eruption and the form developed at
the surface.

Shield Volcanoes


How to identify: They are not very steep but are far and wider. They extend to
great height as well as distance.
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They are the largest of all volcanoes in the world as the lava flows to a far
distance. The Hawaiian volcanoes are the most famous examples.



Shield volcanoes have low slopes and consist almost entirely of frozen lavas.



If you were to fly over top of a shield volcano, it would resemble a warrior’s shield,
hence the name.



These volcanoes are mostly made up of basalt (less viscous), a type of lava that is
very fluid when erupted. For this reason, these volcanoes are not steep.



They are of low explosive in general, but if somehow water gets into the vent
they may turn explosive.



The upcoming lava moves in the form of a fountain and throws out the cone at the
top of the vent and develops into cinder cone

Cinder Cone Volcanoes:


Cinders are extrusive igneous rocks. A more modern name for cinder is Scoria.



Small volcanoes.



These volcanoes consist almost entirely of loose, grainy cinders and almost no
lava.



They have very steep sides and usually have a small crater on top.

Composite Volcanoes:


Shape: Cone shaped with moderately steep sides and sometimes have small
craters in their summits.



Volcanologists call these “strato-” or composite volcanoes because they consist of
layers of solid lava flows mixed with layers of sand- or gravel-like volcanic rock
called cinders or volcanic ash.



They are characterized by the eruption of a cooler and more viscous lavas than
basalt.



These volcanoes often result in explosive eruptions.



Along with lava, large quantities of pyroclastic materials and ashes find their way
to the ground.



This material accumulates in the vicinity of the vent openings and leading to the
formation of layers, and this makes the mount appears as composite volcanoes.

Caldera:


These are the most explosive of the earth’s volcanoes.
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They are usually so explosive that when they erupt they tend to collapse on
themselves rather than building any tall structure. The collapsed depressions are
called calderas.



Their explosiveness indicates that its magma chamber is large and in close
vicinity.



A caldera differs from a crater in such a way that a caldera is a huge depression
caused by a collapse after a large-scale eruption, whereas a crater is a small,
steep side, volcanic depression bored out by an eruptive plume.

Flood Basalt Provinces


These volcanoes outpour highly fluid lava that flows for long distances.



The Deccan Traps from India, presently covering most of the Maharashtra
plateau, are a much larger flood basalt province.

Mid-Ocean Ridge Volcanoes


These volcanoes occur in the oceanic areas.



There is a system of mid-ocean ridges more than 70,000 km long that stretches
through all the ocean basins.



The central portion of this ridge experiences frequent eruptions.
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Volcanoes can also be classified based on the frequency of eruption, mode of eruption
and characteristic of lava.

Volcanic Landforms:


The lava that is released during volcanic eruptions on cooling develops into
igneous rocks.



The cooling may take place either on reaching the surface or from the inside itself.



Depending on the location of the cooling of lava, igneous rocks are classified as:

Volcanic Igneous rocks (Extrusive igneous rocks):
Cooling of the rock occurs at the surface of the earth. E.g. Basalt, Andesite etc.

Plutonic Igneous rocks (Intrusive igneous rocks):
Cooling takes place in the crust and not over the surface. E.g. Granite, Gabbro,
Diorite etc. Intrusive igneous rocks are classed into the following types according to
their forms.
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1. Batholiths: A large body of magmatic material that cools in the deeper depth in
the form of a large dome. These are granitic bodies. They sometimes appear on the
earth surface when the denudation processes remove the overlying materials.
2. Laccoliths: Large dome shaped intrusive bodies with a level base and pipe-like
conduit from below. Resembles a composite volcano structure, but beneath the
earth. (Eg: Karnataka Plateau)
3. Lapoliths: They are saucer shaped, concave to the sky.
4. Phacoliths: Wavy materials which have a definite conduit to source beneath.
5. Sheets/ sills: They are the near horizontal bodies of intrusive igneous rocks.
Thinner ones are called as sheets and while thick horizontal deposits are called
sills.
6. Dykes: When the lava comes out through cracks and fissures, they solidify
almost perpendicular to the ground to form wall like structures called dykes. (Eg:
Deccan traps in Maharastra region).
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Distribution of Volcanoes:
Most of the volcanoes in the world are found in three well defined belts:
1. The Circum-Pacific Belt (The Pacific Ring of Fire).
2. The Mid-World Mountain Belt.
3. The African Rift Valley Belt.

Volcanic Activity – Points to note down:


Volcanoes are closely related to the regions of intense folding and faulting.



They occur along coastal mountain ranges, on islands and in the mid oceans.



Interior parts of the continent are generally free from their activity.



Most of the active volcanoes are found in the pacific region which is thus called as
the Pacific Ring of Fire.
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Earthquakes: Everything you need to know
Earthquakes and volcanoes are examples of sudden movements which originate from
inside the earth. We have already seen the types of volcanoes. But, what is an
earthquake? To put it simple, earthquake is the shaking of the earth. An earth quake
can be defined as a sudden violent shaking of the ground as a result of movements in
the earth’s crust or volcanic action. These movements result in the release of energy
along a fault and cause the earth to shake. An earthquake, like volcanoes is a type
of endogenic processes.

Earthquakes: Points you should not miss!


The network of seismographic (seismograph is the instrument used to measure
earthquakes) stations all over the world record dozens of earthquakes every day.
Most of them are not felt by human beings as they are minor quakes only.



The occurrence of a severe earthquake is limited to a few regions in the world.



The point within the earth’s crust where an earthquake originates is called as
the focus or hypocenter or seismic focus.



It generally lies within a depth of 6 kms in the earth crust.



The point vertically above the focus on the earth’s surface is called as
the epicenter.



The intensity of earthquake will be highest in the epicenter and decreases as one
moves away.



All natural earthquakes take place in the lithosphere (i.e, the region which
constitutes the earth’s crust and rigid upper part of the mantle).

Earthquake waves or Seismic waves
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The earthquake which originates in the lithosphere propagates different seismic
waves or earthquake waves.



Earthquake waves are basically of two types – body waves and surface waves.

Body waves


They are generated due to the release of energy at the focus and moves in all
directions traveling through the body of the earth. Hence, the name – body waves.



They travel only through the interior of the earth.



Body waves are faster than surface waves and hence they are the first to be
detected on a seismograph.



There are two types of body waves as primary waves and secondary waves.

Primary waves (p-waves):


Primary waves are the fastest body waves (twice the speed of s-waves) and are the
first to reach during an earthquake.



They are similar to sound waves, i.e, they are longitudinal waves, in which particle
movement is in the same direction of wave propagation.



They travel through solid, liquid and gaseous materials.



They create density differences in the earth material leading to stretching and
squeezing.
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Secondary waves (s-waves):


They arrive at the surface with some time-lag after primary waves.



They are slower than primary waves and can pass only through solid materials.



This property of s-waves led seismologists to conclude that the earth’s outer core
is in a liquid state. (the entire zone beyond 105o from the epicenter does not
receive S-waves)



They are transverse waves in which directions of particle movement and wave
propagation are perpendicular to each other.

Surface Waves


When the body waves interact with surface rocks, a new set of waves is generated
called as surface waves.



These waves move along the earth surface.



Surface waves are also transverse waves in which particle movement is
perpendicular to the wave propagation.



Hence, they create crests and troughs in the material through which they pass.



Surface waves are considered to be the most damaging waves.



Two common surface waves are Love waves and Rayleigh waves.
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Love waves:


This kind of surface waves causes horizontal shifting of the earth during an
earthquake.



They have much slower than body waves but are faster than Rayleigh.



They exist only in the presence of semi-infinite medium overlain by an upper finite
thickness.



Confined to the surface of the crust, Love waves produce entirely horizontal
motion.

Rayleigh waves:


These waves follow an elliptical motion.



A Rayleigh wave rolls along the ground just like a wave rolls across a lake or an
ocean.



Because it rolls, it moves the ground up and down and side-to-side in the same
direction that the wave is moving.



Most of the shaking felt from an earthquake is due to the Rayleigh wave, which
can be much larger than the other waves.
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Shadow regions of waves


We already discussed that p-waves pass through all medium while S-waves
passes only through solid medium.



With the help of these properties of primary waves, seismologists have a fair idea
about the interior of the earth.



Even though p-waves pass through all mediums, it causes reflection when it
enters from one medium to another.



The variations in the direction of waves are inferred with the help of their record
on seismographs.



The area where the seismograph records no waves is called as ‘shadow zone’ of
that wave.



Accordingly, it is observed that the area beyond 1050 does not receive S-waves and
the area in between 1050 to 1400 does not receive P-waves.

Measuring earthquakes


Seismometers are the instruments which are used to measure the motion of the
ground, which including those of seismic waves generated by earthquakes,
volcanic eruptions, and other seismic sources.
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A Seismograph is also another term used to mean seismometer though it is more
applicable to the older instruments.



The recorded graphical output from a seismometer/seismograph is called as
a seismogram. (Note: Do not confuse seismograph with seismogram. Seismograph
is an instrument while seismogram is the recorded output)



There are two main scales used in the seismometers: (1) Mercalli Scale and
Richter Scale.

Mercalli Scale:
The scale represents the intensity of earthquake by analyzing the after effects like
how many people felt it, how much destruction occurred etc. The range of intensity is
from 1-12.

Richter Scale:
The scale represents the magnitude of the earthquake. The magnitude is expressed in
absolute numbers from 1-10. Each whole number increase in Richter scale represents
a ten times increase in power of an earthquake.

Distribution of Earthquakes


There are two well-defined belts where earthquakes frequently occur – The
Circum-Pacific Belt and The Mid-World Mountain Belt.



About 68% of earthquakes in the world occur in the Circum-Pacific Belt.
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Mid-World Mountain belt extends from the Alps with their extension into
Mediterranean, the Caucasus, and the Himalayan region and continues to
Indonesia.



21% of earthquakes are occurring in this belt.



The remaining 11% occur in the other parts of the world.
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Exogenic Forces: Classification
We have been discussing geomorphic processes in our previous notes in the
Geography section. We have already seen that geomorphic processes are classified
into endogenic processes and exogenic processes. As endogenic processes are already
covered in detail, in this post we focus on exogenic forces and exogenic processes.

What are Exogenic Forces?


The forces which derive their strength from the earth’s exterior or originate within
the earth’s atmosphere are called as exogenic forces or external forces.



The action of exogenic forces results in wearing down and hence they are
considered as land wearing forces.

Exogenic Processes or Denudation


The processes which occur on earth’s surface due to the influence of exogenic
forces are called as exogenic processes or exogenic geomorphic processes.



Weathering, mass wasting, erosion, and deposition are the main exogenic
processes.



All the exogenic processes are covered under a general term- denudation, which
means strip off or uncover.



The elements of nature capable of doing these exogenic processes are termed as
geomorphic agents (or exogenic geomorphic agents). E.g. the wind, water, waves
etc.



Note: A process is a force applied on earth materials affecting the same. An agent
is a mobile medium (like running water, moving ice, winds, waves etc) which
removes, transport and deposits earth materials.



Geomorphic processes and geomorphic agents especially exogenic, unless stated
separately, are one and the same.



Gravity and gradients are the two things which make these agents mobile.



All the movements either within the earth or on the surface of the earth occur due
to gradients– from higher levels to lower levels, from high pressure to low
pressure etc.



The exogenic forces derive their energy from atmosphere determined by the
ultimate energy from the sun and also the gradient created by tectonic factors. We
have already discussed in previous articles that slopes on earth surface are
mainly created by tectonic factors or earth movements due to endogenic forces.
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We know that force applied per unit area is called as stress. Stress is produced in
a solid by pushing or pulling.



The gravitational force acts upon all earth materials having sloping surface and
tends to produce movement of matter in the down-slope direction. This creates
stress and induces deformation to the particles.

Weathering


Weathering is the action of elements of weather and climate over earth material.



It can be defined mechanical disintegration and chemical decomposition of rocks
through the actions of various elements of weather and climate.



When rocks undergo weathering, some minerals are removed through chemical/
physical leaching by ground water and thereby the concentration of remaining
(valuable) minerals increase.



Weathering can be classified as – physical, chemical and biological:

(1) Physical / Mechanical weathering


Physical or mechanical weathering processes depend on some applied forces.



The applied forces could be: (i) gravitational forces such as overburden pressure,
load, and shearing stress; (ii) expansion force due to temperature changes, crystal
growth or animal activity; (iii) water pressure controlled by wetting and drying
cycles.



Causes: Most of the physical weathering are caused by thermal expansion and
pressure.

a) Unloading and expansion:
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Removal of overlying rock load because of continued erosion causes vertical
pressure release.



Thus, the upper layers of the remaining rock expand to produce disintegration of
rock masses.



Fractures will develop roughly parallel to the ground surface.



In areas of curved ground surfaces, arched fractures tend to produce massive
sheets or exfoliated slabs.



Exfoliation is a result but not a process. Flaking off of more or less curved sheets
of shells from over rocks or bedrocks results in smooth and rounded surfaces.



So, unloading and expansion create large, smooth rounded domes
called exfoliation domes.

b) Temperature changes and expansion:


With rising in temperature, every mineral expands and pushes against its
neighbor and as the temperature falls, a corresponding contraction takes place.



Due to differential heating and the resulting expansion and contraction of surface
layers and their subsequent exfoliation from the surface results in smooth
rounded surfaces in rocks.



In rock like granites, smooth surfaced and rounded small to big boulders
called tors form due to such exfoliation.

THANKS FOR READING – VISIT OUR WEBSITE www.educatererindia.com

GAUTAM SINGH

UPSC STUDY MATERIAL – DISASTER MANAGEMENT

0 7830294949

c) Freezing, Thawing and Frost wedging:


Cycles of freezing and thawing (the weather becomes warmer and causes snow
and ice to melt) causes frost weathering.



It is most effective at high elevations in mid-latitude where freezing and melting is
often repeated.



Rapid freezing of water causes its sudden expansion and high pressure. The
resulting expansion affects joints, cracks, and small intergranular fractures to
become wider and wider till the rock breaks apart.

d) Salt weathering:


Salts in rocks expand due to thermal action, hydration and crystallization.



Many salts like calcium, sodium, magnesium, potassium and barium have a
tendency to expand.



The expansion depends on temperature and their thermal properties. High
temperature ranges between 30-50 0 C of surface temperatures in desert favours
such salt expansions.



Salt crystallization is the most effective of all salt weathering processes. It is
favoured in areas of alternative wetting and drying conditions.

(2) Chemical weathering
Chemical weathering can be due to solution, carbonation, hydration or
oxidation/reduction.
a) Solution:
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When something is dissolved in water or acids, the water or acid with dissolved
content is called as a solution.



This process involves removal of solids in solution and depends upon the
solubility of a mineral in water or weak acids.



When coming contact with water, many solids disintegrate and mix up as a
suspension in water.



Soluble rock forming minerals like nitrates, sulphates, potassium etc are affected
by this process.



This kind of weathering mainly occurs in a rainy



Minerals like calcium carbonate and magnesium bicarbonate present in limestone
are soluble in water containing carbonic acid (formed with the addition of carbon
dioxide in water) and are carried away in water as a solution.



Common salt is also a rock forming mineral and is susceptible to this process of
solution.

b) Carbonation:


Carbonation is the reaction of carbonate and bicarbonate with minerals and is
common process helping to break down of feldspar and carbonate minerals.



Carbon dioxide from the atmosphere and soil air is absorbed by water to form
carbonic acid that acts as a weak acid.



Calcium carbonates and magnesium carbonates are dissolved in carbonic acid
and are removed in a solution without leaving any residue resulting in cave
formation.

c) Hydration:


Hydration is the chemical addition of water.



Minerals take up water and expand; this expansion causes an increase in the
volume of the material itself or rock.



The process is reversible and long, continued repetition of this process causes
fatigue in the rocks and may lead to their disintegration.



g. calcium sulphate takes in water and turns to gypsum, which is more unstable
than calcium sulphate.

d) Oxidation and reduction:
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In weathering, oxidation means a combination of a mineral with oxygen to form
oxides or hydroxides.



Minerals most commonly involved in this are iron, manganese, sulphur etc.



The red colour of the iron upon oxidation turns to brown and yellow.



In this process of oxidation, rock breakdown occurs due to the disturbance
caused by the addition of oxygen.



When oxidized minerals are placed in an environment where oxygen is absent,
reduction takes place.

(3) Biological weathering


This kind of weathering is caused by several biological activities like growth or
movements of organisms.



They also bring conditions for physical or chemical weathering.



Grazing of animals, ploughing by human beings etc are examples of biological
weathering.

Mass Movements


These movements transfer the mass of rock debris down the slope under
the direct influence of gravity.



Mass movements are very active over weathered slopes rather than over
unweathered slopes.



Usual geographic agents like running water, glaciers, wind, waves etc do not have
much role to play in mass movements, and it is the gravity, which is the main
driving force.



Mass movements are classified into slow movements and rapid movements.

(1) Slow movements:
a) Creep:

It occurs on moderate steep, soil-covered slopes (doesn’t need to be lubricated with
water as in solifluction). The movement is extremely slow and imperceptible except
through extended observation. We might notice that some of the electric posts in our
region which are posted in sloppy areas deviated from their horizontal linearity. This
is an effect of creep.
b) Solifluction:
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It is the process of slow downslope flowing of soil mass or fine-grained rock debris
saturated or lubricated with water. It can be said as a type of creep with lubricated
water influences the movement. It mainly occurs in permafrost regions as the layers of
ground water are occupied in between permanently frozen soil and rocks.

(2) Rapid movements
a) Earthflow:
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Movement of water-saturated clayey or silty earth materials down low angle terraces
or hillsides is called earthflow
b) Mudflow:

In the absence of vegetation and cover and with heavy rainfall, thick layers of
weathered materials get saturated with water and either slow or rapidly flow down
along definite channels is called as mudflow.
c) Debris avalanche:

It is more in humid regions with or without vegetation. It occurs in narrow tracks on
sleep slopes and is similar to snow avalanche.

d) Landslides:

In landslides, the materials involved are relatively dry irrespective of the above said
rapid mass movements. Landslides can be classified into slump, debris slide, rock
slide etc


Slump: It is a type of landslide in which slipping of several units of rock debris
occurs with a backward rotation with respect to the slope over which the
movement takes place.



Debris slide: In this type of landslide, there is no backward rotation. The fall is
almost vertical.



Rock slide: It is nothing but the slide of individual rock masses.
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Erosion and Deposition


Erosion is the acquisition and transportation of rock debris by geomorphic agents
like running water, the wind, waves etc.



Though weathering aids erosion, it is not a pre-condition for erosion to takes
place. (i.e., erosion can take place in unweathered conditions also)



Deposition is a consequence of erosion. The erosional agents loose their velocity
and energy on gentle slopes and materials carried by them start to settle
themselves.



Note: Deposition is not the work of any agents. It is just the end result of erosion.
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National Policy on Disaster Management (NPDM) 2009
The National Policy on Disaster Management (NPDM) has been prepared in tune
with and in pursuance of the Disaster Management Act, 2005. National Policy on
Disaster Management (NPDM) will provide the framework/roadmap for handling
disasters in a holistic manner.

NPDM 2009: The Vision

NPDM has a vision to build a safe and disaster resilient India by developing a holistic,
proactive, multi-disaster oriented and technology driven strategy through a culture of
prevention, mitigation, preparedness and response.

What does the National Policy deal with?
The Policy covers all aspects of disaster management covering institutional, legal
and financial arrangements; disaster prevention, mitigation and preparedness,
techno-legal regime; response, relief and rehabilitation; reconstruction and recovery;
capacity development; knowledge management and research and development.
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It focuses on the areas where action is needed and the institutional mechanism
through which such action can be channelized.
The NPDM addresses the concerns of all the sections of the society including
differently abled persons, women, children and other disadvantaged groups. In
terms of grant of relief and formulating measures for rehabilitation of the affected
persons due to disasters, the issue of equity/inclusiveness has been accorded due
consideration.
The NPDM aims to bring in transparency and accountability in all aspects
of disaster managementthrough involvement of community, community based
organizations, Panchayati Raj Institutions (PRIs), local bodies and civil society.

Background of National Policy on Disaster Management (NPDM)
2009:
The Disaster Management Act, 2005 enacted by the Parliament was notified in the
Gazette of India on 26th December, 2005. The Act provides for the legal and
institutional framework for the effective management of disasters.
The Act mandates creation of new institutions and assignment of specific roles for
Central, State and Local Governments.
Under the provisions of the Act, the National Disaster Management Authority
(NDMA) has been established under the Chairmanship of the Prime Minister
and National Executive Committee (NEC)of Secretaries has been created to assist
the NDMA in the performance of its functions. At the State level, a State Disaster
Management Authority has been created under the Chairmanship of Chief Minster
of the State, which has been assisted by a State Executive Committee. At the
District level, District Disaster Management Authorities have been created.

Who is responsible for Disaster Management?
The primary responsibility for management of disaster rests with the State
Government concerned.
Disaster Management is a multidisciplinary activity which is to be performed in
cohesive synergy among all stakeholders. The institutional mechanism put in place at
the Centre, State and District levels helps states to manage disasters in an effective
manner.
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The National Policy on disaster management puts in place an enabling environment
for all. It is expected by all the stakeholders to put up their best efforts in managing
any disaster as per the framework of NPDM. Every disaster teaches us new lessons
and the Govt/Society learns to adapt with them accordingly. NPDM has been fruitful
in developing a holistic, proactive multi disaster oriented and technology driven
approach in the Country.

NDRF
Since its raising, NDRF has been responding in various rescue operations in disasters
within the country and abroad and saved many precious lives and retrieved dead
bodies of victims. NDRF personnel responded outstandingly and the details of victims
rescued and retrieved by NDRF till date is as under:


Rescued more than 4.5 lakh human lives.



Retrieved more than 2000 dead bodies.



Trained Community Volunteers – around 40,00,000.



Besides, NDRF is also imparting training to SDRF Personnel and other
stakeholders.
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