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Equation in Brief

| Disaster =l Hoazard Rl Vulnerability
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Hazard Vs Disaster

Hazard Disaster

A hazard is a dangerous physical | Disaster is a consequence of a hazard
condition or event that pose threat to | which causes damages to human life.

life.

Natural hazard are inevitable. Disasters are preventable.
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Holistic Approach in Disaster Management

Disaster Impact
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National Disaster Management Act 2005

Central
Government

v

State
Government

v

A\ 4

MHA (DM cell)

e

NIDM J [ NDRF

\ 4
I NDMA

<

District
Administration

.

W f—
w J—

»

Y

v

{ Panchayat

Municipalities ]

\-

National
Executive
Committee
Chair: HS

J

-

SDRF
y

DDMA |

<

State Executive
Committee
Chair: CS

~N

>
«

LEGAL
INSTITUTIONAL
FRAMEWORK
OF DM act 2005



EBYJU'S IAS
Sendai Framework for Action (2015-2030)

4 Priority Areas of Sendai Framework:

1. Understanding Risk.
Strengthening Risk Governance.

Investing in disaster risk reduction for resilience.

i (0 O

Improving capacities for disaster response as well as for building back better after

disasters.
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Flow of this Disaster Management Module

Types of Disaster and Ways to
Manage them
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Types of Disaster and Ways to

Manage them
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Disaster Management

Geological Disasters
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India’s Vulnerability Profile

Highly vulnerable to floods, droughts, cyclones, earthquakes, landslides,
avalanches and forest fires.

Almost 85% of the country is vulnerable to single or multiple disasters.

58 % of the landmass is prone to earthquakes of moderate to very high
intensity.

Over 40 million hectares (12%) of its land is prone to floods and river erosion
Close to 5,700 kms, out of the 7,516 kms long coastline is prone to cyclones
and tsunamis.

68% of its cultivable area is vulnerable to droughts.
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India’s Vulnerability Profile : Spatial Approach

X INDIA

AAAAAAAA

Himalayan Region: Earthquakes and
Landslides e

Plain : Floods

Coastal Zone : Cyclones and Storms

Western Part & Some Parts of

Maharashtra : Drought
Western Ghats: Landslides and Floods
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Geological Disasters
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Format

Definition / Basics

Causes of the Disaster
Regions Prone to the Disaster
Impacts of the Disaster
Management of the Disaster

Challenges in Managing the Disaster
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Earthquakes
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Tension
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Earthquakes

Fault scarp

An earthquake is shaking of the earth’s

Lithosphere due to sudden release of energy in

the Earth's lithosphere that creates seismic waves.

Wave fronts
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Earthquakes

Causes of Earthquakes
Natural causes:

i. Tectonic Movement

ii. Volcanic

IIl. Meteorite




BYJU'S

EXAM PREP

1AS

Earthquakes

Causes of Earthquakes

Anthropogenic

Dam Induced
Nuclear
Mining
Fracking

| HOW IT WORKS _J

The pressure lubricates | Increased water level —
the faults and decreases | causes tremendous
friction of the rock i pressure on faults at the

surfaces beneath bottom of the dam

Image Source : Times of India
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1900-2017

Distribution of Earthquakes

Legend

@ soso

@ 7.0-79
© 6.069
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Distribution of Earthquakes

[ ]zone1m

Chennai I:I Zone IV ‘ .'

- ZoneV o

)
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Impacts of Earthquake

Loss of lives
Damage to Infrastructure
Landslides

Flash Floods

Tsunamis
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Management of Earthquakes

Structural Measures:
Earthquake-Resistant design and construction of

new structures.
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Management of Earthquakes

Structural Measures:
Seismic  strengthening  and
retrofitting of lifeline and

priority structures.
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Management of Earthquakes

Non-Structural Measures:
QUAKE HAZARD

Govt report classifies Delhi into 3 zones L V = « Hazard & Vu|nerc|bi|i’ry mapping.
Highhazardzone: ~ Lowhazard zone: ™" ‘ Wazeab X X )
MostaeasalngVamma  CentdDe e ‘ wanms ¢ Capacity Development (including

Moderate zone: Between low & high hazard zones ’ . L.

® Education, Training, R&D).
N & AROUND DELHI.. 5 LHI ‘ ool
DR 720) N 65 - \

MATHURACe03) NN 65 | -~
MATHURA (1842 55 ' I ‘ Sarita
BULANDSHR 0350 67 R an by X

FARDABAD 0960) N 6 Nadfoan T
NORADABAD (1366 -SB V) e
INDIA: 4 SEISMIC ZONES 01 L. IV/V) DELHI FALLS INZONEN N I R | B VERY HIGH

101 FORMORE INFOGRAPHICS DOWNLOAD
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Management of Earthquakes

Non-Structural Measures:
Land Use regulation
National Building Code.

Effective emergency response.

Creation of public awareness on seismic safety and risk reduction.
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NDMA GUIDELINES

Earthquake Resistant Construction of New Structures.

Selective Seismic Strengthening & Retrofitting of existing priority Structures and Lifeline
Structured.

Regulation and Enforcement

Awareness & Preparedness

Capacity Development (Education, Training, R & D, Capacity Building and
Documentation).

Emergency Response
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Mains Question

Q. A range of factors increase the risks connected with earthquakes. Can you make

a list of these factors? Discuss earthquake mitigation strategies as well.
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Landslides
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Landslides

e A landslide is the movement of a mass of rock, debris, or earth down a slope

under the influence of gravity.
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Causes of Landslide

Natural:

Excessive Rainfall

Snowfall
Volcanic Eruptions
Earthquakes

HEAVY RAINFALL' {

3 N
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Causes of Landslide

Manmade : T O
Mining and Quarrying il e S

HUMAN ACTIVITIES |

Construction of Roads by Cutting VB —
Sfeep Slopes Consfruction
. . work
Unplanned  Construction in
S Hydropower,
S|opes projects

Deforestation
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Causes of Landslide

Manmade :

Construction of Roads
by Cutting Steep
Slopes

Unplanned

Construction in Slopes
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Causes of Landslide

Manmade :

Deforestation

Deforestation

In 1923, 60% of Haiti was covered
by forest. Trees protect from the
impact of tropical storms, prevent
soil erosion and
regulate the water

.3 cycle,

Roots bind the soil

—r—

Without forest, topsoil is easily

4 removed by the rain running down
T Y the mountainside, and is deposited
~._ Sol in rivers, lakes and bays. Farmers are

left with less fertile soil.
Decreased infiltration
results in reduction of
water resources.

o Urbanzation



- Very high hazard
- High hazard

Moderate/moderately
high hazard

l:] Low hazard

Very low hazard

76’ 80" 84° 86’ 92, 965'
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Regions of Landslide

15% of the Land Prone to Landslide
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Consequences of Landslides

+ Loss to Life and Property

*  Habitat Fragmentation

- Loss of Cultivable Land

e Floods

- Soil Erosion
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Landslide Management

e Structural Measures to be taken in those
areas
Retaining walls

Afforestation
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Landslide Management

e Structural Measures to be taken in those areas:

Modification of slope Geometry

Load applied at head increase
driving force and decreases stability

Load applied at toe increases
resisting force and increases stability

Ground surface Ground surface

g

Slip surface

~ Cut slo '
Cut slope laid e fail N Original
backto a stable =~ over- O
angel \ teepened
\ slope
v\
\ \

b Fill compacted in

Lok 15-30 cm thick layers
Vegetation on fill
slope surface,
preferably 2:1 or
flatter

Rock buttress
with underdrain

) Retaining structure
Potential fill "
failure surface S

Note : This drawing shows a
variety of slope stabilization
measures which can be used to
stabilize cuts and fills.

Stabilisation of slope

Solutions for slope failure
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Structural Measures to be taken in those areas:

Fig. 3.29: Soil nailing
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Landslide Management

e Structural Measures to be taken

Presure High Pressure

Y—Iydraulic Pump

in those are:

Chemical or Cement Grout sealing rock joints and fissures with chemical

is Injected to Prevent
Soils from collapsing agents.

Fig. 3.41: Grouting done by machine

(Source:http://www.geotechnical.com/ulti mo/foundation-repair.htm)
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Landslide Management

Non-Structural Measures to be taken in those Areas:
Landslide Prone Region Mapping

Public Awareness and Education

Y]

Y]

Capacity Building and Training

Y]

Afforestation Policy
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NDMA Guidelines on Landslide Management

Landslide Hazard Zonation

Landslide Monitoring and Early Warning System

Awareness Programmes

Capacity Building and Training of Stakeholders
Preparation of Mountain Zone Regulations and Policies
Stabilization and Mitigation of Landslide and Creation of Special Purpose Vehicle

(SPV) for Landslide Management
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Mains Questions
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Q. “Landslides are both natural and anthropogenic phenomena. Elucidate. Also

discuss and suggest ways to mitigate it.
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Q. Disaster preparedness is the first step in any disaster management process.
Explain how hazard zonation mapping will help in disaster mitigation in the case of
landslides.

(2019)
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Avalanche




E BYJU'S |AS

Avalanches

It is a block of snow or ice descending down from a mountain top.

Avalanches happen when the gravitational force of snow cover exceeds the resisting force of the slope

and the anchoring effect of shrubs.
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Avalanches Prone Regions
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Causes of Avalanches

Slope of the mountain,

Depth of snow cover,

Wind velocity and atmospheric temperature,

Vibrations caused by human activities and Strength of resisting forces like vegetation cover of trees and

shrubs.
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Impacts of Avalanches

Loss of Lives
Flooding
Road Blocked
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Mitigation of Avalanches

e Structural Measures :

Stepped Terraces

Avalanche Control Fences
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Mitigation of Avalanches

Least
Effective
Anchors

SPARSE

THICKER

More
Effective
Anchors

VERY
THICK

Most
Effective
Anchors

Structural Measures :

Avalanches Prevention Forest
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Mitigation of Avalanches

e Structural Measures :

Protection structures such as
stopping, deflecting and

retarding structures.
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Mitigation of Avalanches

e Non-Structural Measures -

o Avalanche Zoning

Avalanche Zoning Map - Ophir, Colorado
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Mitigation of Avalanches

e Non-Structural Measures -

o Removing excess snow deposits on slopes by blasting
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Mitigation of Avalanches

Non-Structural Measures -

o  Evacuation SOP
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Disaster Management

Hydrological Disasters
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Floods

* Flood is defined as the overflow of large amount of water beyond its normal limits. It is a temporary

event.
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Floods Causes

Natural Causes:

Massive Rainfall
GLOF
Storm Surge

Tsunami

Cyclone
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 Natural Causes:

1 Change in the course of the river
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Storm Surge
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Floods Causes

« Anthropogenic Causes:

Deforestation

Stream sediment \

(a)
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Floods Causes

« Anthropogenic Causes:

Collapsed Dams
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Floods Causes

* Anthropogenic Causes:

Silting of River Channels

Urbanization

,] Sand and silt are constantly washed downstream,
' gradually filing up channels and canals.

2 As sediments build up, waterways become very shallow.
' One of the problems caused is flooding.



Flash Flood EMIA{T

® Flash floods are defined by

the rapid rise and fall of water
level due to a high discharge,
resulting in significant damage
due to the suddenness of the

event.
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Flash Flood

Natural Causes:
® Severe Thunderstorm

® Glacial Lake Outburst Flood

® Cloudburst
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Flash Flood

Natural Causes:
® Severe Thunderstorm

® Glacial Lake Outburst Flood

® Cloudburst
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Cloudburst

Cloud bursts are extreme amount of precipitation in a short period of time in a

small geographical area.

IMD — >10cm/Hr
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Flash Flood

Anthropogenic Causes:

® Collapse of Dam, Levees and Channels

® Sudden Release of Water from DAM
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Flood Prone Regions

Arod Sstrdetion (i percentage) of the 40 millon boctare
o0 prote Mol 0 e Country

Other states
49
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Mitigation Strategies

Structural Measures:

Infrastructure
m Dams
m Levees

m Bridges.
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Mitigation Strategies

e Structural Measures:

I:.<-m. Improvement of Channel
‘-—‘ ‘—‘ capactly
] Maintenance of Existing

Sediments can be removed from the bottom of This dredging process maintains waterways I f 1_ 1_
the waterways by dredging. accesible and safe. nrrastrucrure.
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Mitigation Strategies

® Structural Measures:

Increased runoff
and erosion

Afforestation

Flood Resistant Crop

Stream sediment

(a)
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Mitigation Strategies

The floodplain
® Non-Structural Measures:

Floodplain Zoning and Mapping

Early Warning System: Data sharing.

fr—
: Floodplaln—ﬂoodb : b
'

fringe !
) | «——Floodway—» | «€— g—p;‘
'

__ Flood level S
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Mitigation Strategies

Non-Structural Measures:

Evacuation SOP

Flood Insurance
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Challenges

Poor Flood Plain Zoning
Poor Management and Maintenance of Flood Management Systems
Poor Flood Forecasting

Poor Infrastructure
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Urban Floods
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Urban Floods

Inundation of Land in Urban Areas
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Causes of Urban Floods

Poor Drainage System
Wetland Encroachment
Unplanned Urbanisation
Poor Rain Water Harvesting

Tsunami
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Mitigation Measures

Structural Measures:

DESILTING OF CHANNELS
CONSTRUCTION OF EMBANKMENTS

CLEARANCE OF ILLEGAL ENCROACHMENT IN WATER BODIES

INCREASING THE INFILTRATION OF WATER THROUGH
METHODS SUCH AS RAIN WATER HARVESTING
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Mitigation Measures

Non Structural Measures

Flood Forecasting and Warning

* Strengthening ULBs to Streamline

Disaster risk Governance.
* Urban Forestry Policy

«  Sponge city model:
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Q. Frequency of urban floods are increasing in India?2 What solutions that can be

taken to address urban flooding in India? Discuss.
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Tsunami
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A tsunami is a series of highly destructive waves which causes large scale flooding in the coastal area.
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Formation of a Tsunami :
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Formation of a Tsunami :

© Through a vertical motion of the € The impulse propagates as a tsunami € When the wave nears the shore,
continental plates a pressure impulse through the ocean. it is slowed down and rises vertically.
is produced in the water column.




B2 IIAS

Causes of Tsunami

Natural Causes:

* Earthquakes
* Volcanic Eruptions
* Landslides

* Meteorite Impacts

Causes

. Earthquakes
‘ . Landslides (underwater & land based)
| B Volcanic eruptions

Meteorite impact in the ocean

‘ Unknown causes
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Causes of Tsunami

Anthropogenic Causes:

Underwater Explosions

Underwater Mining
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India’s Vulnerability
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Impact of Tsunami

* Loss of Lives
« Damage to Infrastructure

e Loss of Livelihood for Farmers and Fishermen
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Impact of Tsunami

* Degradation of Natural Resources

* Ecological Impact



BNV ITAS

Management of Tsunami Risk

Structural Measures:

» Engineered Structures:

1. Construction of Tsunami Walls

 Natural Structures:

Mangroves

Coastal Sand Dunes
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Management of Tsunami Risk

 Natural Structures:

Mangroves

Coastal Sand Dunes
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Management of Tsunami Risk

« Tsunami Early Warning System :

The Indian Tsunami Early
Warning System
was established in
2007 and is operated by
INCOIS, Hyderabad.

Tsunameter

Anchor
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Cyclones
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Cyclones

Cyclone are a of low pressure region resulting in swirling atmospheric winds.

Cyclones
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Tropical Cyclones

They are violent storms that originate over seas and move over to the coastal areas bringing about large scale destruction due to:

Very Heavy Rainfall

High Speed Winds

Storm Surge

How tropical storms are formed
High humidity and ocean temperatures of over 26°C are major contributing factors

Water evaporates from the
ocean surface and comes into
contact with a mass of cold
air, forming clouds

A column of low pressure
develops at the centre. Winds
form around the column

As pressure in the central column
(the eye) weakens, the speed
of the wind around it increases

N 260

Saffir-Simpson hurricane wind scale

Category m

Minimal damage

Category [Z’

Moderate damage

Category @

Winds Winds Winds Winds Winds
119-153 kph 154-177 kph 178-208 kph 209-251 kph 252 kph and more
Source: NHC AP




TROPICAL CYCLONE

TROPOSPHERE

Subsiding warm air
Descending cool air ------

---------------------------- Eye wall
15,000 - 18,000 mtrs .

B 7 Warm moist air rising

Large warm ocean water LOW PRESSURE

BYJU'S
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Vulnerable Regions of Tropical Cyclone

Indian Coastal states of Tamil Nadu, Andhra Pradesh, West Bengal, Odisha, Gujarat, Kerala & Maharashtra.

,_

AINDI/ 's CYCLON
GORRID

£ /
g 2
o | Areas Highly Prone to Cyclones
I Areas Moderately Prone to Cyclones
«+++ Coastal Area Prone to Tsunami
5
Y 3
4

/ 7,516 k

Length of India’s
| coastline

3 %
- of it is prone to cyclones = ‘
and tsunamis

Fig: Cyclone ‘prone areas in India.
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Classification of Tropical Cyclones in India

Type of Disturbances
Low Pressure
Depression

Deep Depression
Cyclonic Storm
Severe Cyclonic Storm

Super Cyclone

Wind Speed in Km/h

Less than 31

31-49

88-117

More than 221
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Impact of Cyclones

Landfall brings very high speed winds, torrential rains, storm surge & flooding

* Loss of Lives

* Destruction of Property

* Damage to Infrastructure
* Destruction of Crops

[ ]

Environmental Damage

Khuzdar
26°

Karachi
33°

New Delhi
39°

Jodhpur
40°

Ahmedabad

6°

Nagpur
42°

Mumbai
28°

Hyderabad
872

Belagavi
30°

Bengaluru

31°

Madurai
392

Kotte

Allahabad
40°

Kathmandu

270 T hi.nrxuhu

15

Dhanbad Dhaka
36° 34°

Bhubanheshwar

338

IEELGEDEIGER]

Naypyidaw

375

Yangon

370

Port Blair

315

Lashio
34°
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Structural measures :

Cyclone Shelter

Wt

(.} .A. ‘

s —
[ | 3 ,,,_

k Management

Odisha State Disaster Management Authority (OSDMA)
(Government of Odisha)

1AS
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Cyclone Risk Manaaement

Structural measures :

Sea-walls
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Cyclone Risk Management
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Cyclone Risk Management

Non-Structural measures :

* Hazard Mapping

* Efficient Cyclone Forecast and data sharing policies.
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Cyclone Risk Management

National Cyclone Risk Mitigation Project (NCRMP):
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Odisha Government

e  What did the Odisha government do to minimize the destruction?

e The Government’s “zero casualty” policy for natural disasters and the near accuracy of the India meteorological

department’s early warning system have helped reduce the possibility of deaths from cyclone Fani.

Build a Relief Infrastructure:

e Odisha State Disaster Management Authority,

e By 2001, Odisha Disaster Rapid Action Force was also set up to conduct rescue operations and distribute relief.

e Accuracy of early warning systems: India Meteorological Department has built an effective service to predict
accurate timings of cyclone formation in the Bay of Bengal and when it will make landfall along India’s coastline.
This early warning system enables the state to be disaster ready and minimize loss of lives.

e Effective co-ordination of groups: Preparations to fight the onslaught of Fani involved a number of government

agencies, as well as local community groups and volunteers working together.
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Heat Waves

® Qualitatively, heat wave is a condition of air temperature which becomes fatal to human body when

exposed.

* Period: March and June, and in some rare cases even extend till July.
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Heat Waves

Criteria for declaration of Heat Wave:-

e Heat wave is considered when Maximum
Temperatures are 2 40°C for plains, 2 37°C
for coastal stations and =2 30°C for Hilly
regions.

Based on Maximum Temperature Departure
from Normal

e Heat Wave: Departure between 4.5°C to
6.4°C.

o Severe Heat Wave: Departure > 6.4°C

Based on Maximum Temperature
e Heat Wave: Max. Temperature 2 45°C
e Severe Heat Wave: Max. Temperature 247°C
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Causes
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Causes of Heat Waves

Hot Local Winds
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Causes of Heat Waves

* Anticyclonic Condition

Sinking — /\ 7

Divergence

Anticyclones Cyclones
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Causes of Heat Waves

* Prolonged Dry Condition
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Anthro Causes of Heat Waves

« Deforestation IR e
* Industrial Pollution

« Climate Change
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Regions of Heat

Waves
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Effect of Heat Waves

On Human Health:

Table 1: Heat Wave Mortality Records

| ‘ . 2010
N1/ 2011
~ M 2012
2013
2014
2015
2016
2017
2018

2019

Heat exhaustion

e Death

Year Death Record

1274

798
1247
1216
1677
2422
1111

220
25
94 (till 16.6.19)

210 (30.6.19)-MHFW

NDMA, Ministry of Home Affairs, Gol, 2019
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Effect of Heat Waves

On Economy:

Disruption in Logistics Management

Disruption in Economic Activity

Crop Failure
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Effect of Heat Waves

On Ecology:

Wildfire
Drought Condition
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Heat Wave Management

Preparedness for Heat Wave:
Early Warning System
Adequate Health Infrastructure
Awareness Campaign

Green Cover

Rejuvenation of Wetlands

Strengthening the Fire Fighting Facilities
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Heat Wave Management

During Heat Wave:

=

Working Hours Modification

=

Ensuring Availability of Emergency Ward Beds

=

Public Cooling Places

Public Shelters

=
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Challenges in Heat Waves Management

Haphazard Urbanisation

Climate Change

- Wetland Encroachment

Loss of Greenery
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Case Study

Odisha Model:

EY]

By February-end, the government starts the preparation for fighting heat
wave.

Schools and colleges shift to early morning sessions- 6.30 am to 12 PM.
Examinations are held by March.

Public transport does not operate between 12 - 3.30 pm.

MGNREGA is halted from 11.30 AM to 3.30 PM.

Public health centres keep ice slabs ready to treat heat stroke patients.

Panchayats across the state open water booths.
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Cold Waves
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What is a Cold Wave?

1.7 Definition of Cold Wave and Frost

As per the India Meteorological Departme s criteria, Cold Wave and
Cold Day conditions are defined as:

(A) Cold Wave: It should be based on the actual minimum temperature of
a station. Cold Wave is considered when the minimum temperature of a
station 1s 10°C or less for plains and 0°C or less for hilly regions.

Based on Departure
i) Cold Wave (CW): Negative Departure from normal is 4.5°C to 6.4°C
ii) Severe Cold Wave (SCW): Negative Departure from normal is more

than 6.4°C
Based on Actual Minimum Temperature (For plain stations only)
1) Cold Wave: When the minimum temperature is < 04°C

ii))  Severe Cold Wave: When the minimum temperature is < 02°C
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Reasons For COId Wave? EEXAMPREP“A

*  Western Disturbances:

Western Disturbance Northernly Dry Winds
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Cold Waves in India

Jammu and Kashmir
Himachal Pradesh
Punjab

Bihar

Bhiubaneswar

Haryana

Uttar Pradesh el

Port Blair

firuvananthapuram
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Impact of Cold Waves

On Human Health:

Year when more people died due
to cold wave

2020
2011
2018
2000
2001
2004
2010

2008

Deaths due to heat | Deaths due to cold

wave wave
2 152
12 722
33 280
55 425
70 490
117 462
269 450
111 114

Proportion between deaths due to cold
wave/heat wave

76.00
60.17

8.48



EBYJU'S |AS

Impact of Cold Waves

On Economy:

On Agriculture
Logistics
Transportation

Tourism



m BYJU'S |AS

Mitigation of Cold Wave

Early Warning System and Develop A Contingency Plan

Shelter Homes Aled COId Wave

Awareness Generation

g National Disaster Management Authority

Follow these simple steps

Have adequate winter clothing
Stay indoors as much as possible

Prefer mittens over gloves; mittens provide more warmth and
insulation from cold

Listento radio, watch TV, read newspapers for weather updates

Drink hot drinks regularly

Take care of elderly people and children

Store adequate water as pipes may freeze Be Smart
Have emergency supplies ready & Be Prepared

Follow us on:

Government of India Ei@wovan o7 ®, YoulTT3 www.ndma.gov.in
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Drought EWI#S‘

* Drought is a Creeping Phenomenon that Slowly emerges.

* Drought is the scarcity of water.

* Impacts many sectors of the economy.
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Drought

UPDATED NOMENCLATURE

New terminology Old terminology
= R Percentage departure of realized rainfall is
] e within + 10% of the Long Period Average
Below Below Percentage departure of realized rainfall is
Normal Normal <10% of the Long Period Average
Above ] Above Percentage departure of realized rainfall is
Normal Normal >10% of the Long Period Average
: When the rainfall deficiency is more than
Dew D,gﬂ;,'}f'?ea, 10% and 20-407% area of the country is
) under drought conditions
- When the rainfall deficiency is more
Wg‘:"‘*"‘ s than 10% and when the spatial coverage of

drought is more than 40%

2, What do we mean by long period average (LPA) of rainfall?

LPA of rainfall is the rainfall recorded over a particular region for a given interval
(like month or season) average over a long period like 30years, 50-years etc. It
acts as a benchmark while forecasting the quantitative rainfall for that region for a
specific month or season. For example, LPA of south west monsoon rainfall over
Kerala for the months June, July, August and September are 556mm, 659mm,
427mm and 252mm respectively. Current LPA of all India south west monsoon
rainfall based on the average rainfall over the period 1961 -2010 is 880.6mm.
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Why Drought Is Different From Other Disasters?

It is difficult to determine the beginning and end of the event.
Duration may range from months to years.

No single indicator can identify the onset and severity and its impacts.
Spatial extent is usually greater than that for other hazards.

Impacts are difficult to quantify and they usually magnify when the

event.

continues from one season to the next.
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Types of Droughts

Meteorological Drought — Referring to lack of precipitation.

Agricultural Drought — Referring to lack of moisture in the soil where

crops grow.
Hydrological Drought — Referring to low levels of water in reservoirs.

Socio-Economic Drought — Referring to water shortages affecting people

in society, which impacts availability of foodgrains, fodder, etc.
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Types of Drough’r Meteorological Drought

* Meteorological drought occurs when
dry weather dominates in an area

due to Rainfall Deficit.

* Rainfall less than 90% of average is
categorized as meteorological

drought.
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Hydrological

Drought

Hydrological Drought is
based on the impact of
rainfall deficits on the
water supply such as River,
reservoir and lake levels,
and ground water table

decline.
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Types of Drought: Agricultural Drought

Agricultural Drought refers
to the impacts on agriculture
due to rainfall deficits, soil
water  deficits, reduced
ground-water, or reservoir

levels needed for irrigation.
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Types of Drought : Socio-Economic Drought

g . - Socioeconomic Drought
considers the impact of drought
conditions (meteorological,
agricultural, or hydrological
drought) on Socio-Economic

Conditions in a Region.
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Drought Risk in India
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Causes of Drought

e The causes for droughts are increasingly attributable to the
mismatch between supply and demand, particularly the
demand for non-agricultural purposes. While adequate
availability of water is crucial to agriculture, it continues to
be affected by other variables such as temperature,

humidity, solar radiation and wind patterns.
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Impact of Drought

Environmental Impact:

Economic Impact:
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Impact of Drought

o Social Impact:
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Drought Risk Management

Drought Monitoring and Early Warning
Conservation of Natural Buffers
Development of Irrigation Infrastructure
Drought Prone Areas Program

River Interlinking



EBYJU'S |AS

Drought Risk Management

Crop Insurance
Livelihood Planning
Land Use Planning

Strengthening the Welfare Schemes
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Flash Drought

«  Flash drought is a critical sub-seasonal phenomenon characterized by a

rapid intensification of drought.

Curren t Issue Download Print Archives Down To Ea rth I =31 131’21: SIGN IN I

Blogs | Videos | Book Store | Africa | Climate | Young Environmentalist

§tudy identifies India among global flash drought hotspots
from 1980-2015



EBYJU'S |AS

Flash Drought

Flash droughts have been defined in two ways:
« Either as a short-lived yet severe event where soil moisture completely depletes.

« A multi-week period of rapid intensification toward drought.
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Flash Drought

It is set in Motion by :
* lower-than-normal rates of precipitation.
* accompanied by abnormally high temperatures (heat waves), winds, and radiation.

* Higher temperature increases evapotranspiration.

EvapoTranspiration

Q%

Transpiration 2N\
from leaves

Humidity &
temperature
—_—
Evaporation™ ————
from soil

Root depth
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Differences Between Drought and Flash Drought

Unlike slow-evolving drought, which is caused by a decline in precipitation,

flash drought occurs when low precipitation is accompanied by abnormally high

temperatures.

(e.g., heat waves), high winds, and/or changes in radiation.

conventional drought—which may occur throughout the year at any location—

flash drought typically occurs during warm seasons.
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Flash Drought

SCIENCE

More flash droughts in India by end of century

Aswathi Pacha JANUARY 23, 2021 19:52 IST
UPDATED: JANUARY 23, 2021 21:13 IST

SHARE ARTICLE f 14 o E = o 8 PRINT 5 | ‘ A

Atmospheric anomalies, anthropogenic greenhouse gas emissions play a
role

In 1979, India faced a severe flash drought, affecting about 40% of the country
and taking a toll on agriculture. An article published that year in the journal
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Forest Fires

- Forest Fire are an large uncontrolled fire in the forest region.




BBYJUS |AS

Forest Fires Causes

Natural Causes

* Lightning
e Heat Waves

*  Volcanos

Hawaii volcano causes 75-acre wildfire
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Forest Fires Causes

Anthropogenic Causes

Shifting Cultivation

* Clearing of Land to Collect Minor Forest Produce

* Burning of Crop Residue

* Fires Started Deliberately by Contractors & Industries
* Land Grabbing

* Poaching and lllegal Trade

* Exploitative Tourism
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Forest Fire Prone Regions

20°0'0"N 30°0'0"N

10°0'0"N

Spatial distribution pattern of longterm forest fire

&

— ndia Boundary

- Forest fire point data

mEmmmm [ndian State Boundary

1,600
Kiometers

About 21% of forest cover in India
is prone to fires.

forests in the North-Eastern region
and Central India being the most

vulnerable.
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Impact of Forest Fires

Short-Term

Y]

Loss of Lives And Property

Loss of Livelihood

Y]

Y]

Loss of Biodiversity

Air Pollution

Y]

Tourism

O
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Impact of Forest Fires

Long-Term
Soil Erosion, Landslides and Floods

Global Warming and Climate Change
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Management of Forest Fires

Before Forest Fire:

Early Warning System
Creation of Forest Fire Lines
Awareness Generation
Land Use Planning

Natural Buffers

Strengthening the Fire Fighting Capabilities
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Management of Forest Fires

- India’s Initiative to Tackle Forest Fire:
National Action Plan on Forest Fires (NAPFF): It was launched in 2018 to
minimise forest fires by informing, enabling and empowering forest fringe
communities and incentivising them to work with the State Forest

Departments.

The Forest Fire Prevention and Management Scheme (FPM) is the only
centrally funded program specifically dedicated to assist the states in dealing

with forest fires.
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Challenges in Forest Fire Management

 Encroachment
« Poor Research in Forest Fires

* Poor Locals’ Participation
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Biological Related Disasters
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What is Biological Disaster

Disaster that causes widespread illness and death in humans and animals, when they gets in
contact with biological hazard in the form of live microorganisms such as bacteria, viruses,
fungus, and other microbes.

Biological disasters can also result in the destruction of crops and plantations.
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Biological Disaster Types

Biological disasters may be in the form of:
| DIFFERENCE BETWEEN EPIDEMIC AND PaNDEMIC L EER

- Epidemic :

- Pandemic :

EPIDEMIC

An epidemic is an outbreak of disease
that affects many in a population and
begins to spread rapidly.

® An outbreak of disease is considered
an epidemic if it affects a certain
number of people within a short period
of time, typically within 2 weeks.

® Pandemic is a larger epidemic. A
pandemic covers several countries or
spreads from one continent to another.

® |n pandemic outbreaks, the number of
people affected or killed doesn’t matter
as much as the rate of spread and how
far it has spread.
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Causes of Biological Disaster

Natural Outbreaks:

Use of Biological Agents by Terrorists:

1972: Two college students, Allen Schwander and Stephen Perq,
were arrested for planning to poison the Chicago water supply with
typhoid bacteria.

1979: Anthrax leak from chemical weapons research facility,
Sverdlosk, Soviet Union.
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Consequence of Biological disaster

. Loss of Lives

. Economic Activities gets
disrupted.

. Loss of Biodiversity.
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MITIGATION OF BIOLOGICAL DISASTER

Public Awareness

Create a Pool of well-Trained Medical Professionals

Effective Network of Surveillance System to Detect Outbreak of Epidemics
Mass Immunisation Programs

Ensure Adequate Stocks and Ready Availability of Diagnostic Re-agents.
Research of the Vaccines which are Not Available

Providing Effective and Efficient (timely) Treatment

International Coordination
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Industrial Disasters
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What are Industrial Disasters?

* Industrial Disasters are disasters caused by chemical, mechanical, civil, electrical or
other process failures due to accident, negligence or incompetence, in an industrial
plant which may spill over to the areas outside the plant or with in causing damage

to life, property and environment.
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What are Industrial Disasters?

E.g.:

Union Carbide Gas Tragedy (1984)

Korba Chimney Collapse (2009)

Jaipur Oil Depot Fire (2009)
Visakhapatnam HPCL Refinery Blast (2013)

EY]

EY]

EY]

EY]

LG Polymers Visakhapatnam

EY]
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Causes

Explosion in a Plant

Accidents in Storage Facilities of Chemicals

Accidents During Transportation of Chemicals, Misuse of
Chemicals

Failures of Plant Safety Design

Sabotage

Human Error
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Prevention and Response

* Role of Industry:

J

|ldentification of Hazardous Activities/Safety Audits
Maintenance of Plant
Emergency Preparedness

Compliance with Rules and Regulations.

J

Training the Employees.
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Prevention and Response

Role of Government:

9 T4 oFIR HATa

I GOVERNMENT OF INDIA
£63) MINISTRY OF LABOUR &
wwam EMPLOYMENT

Strict Enforcement of Laws

About Us Policies Acts and Rules Schemes Divisions Documents Citizen Corner Worker & E

Regularly Updating of Rules, Norms and

Home >> Acts and Rules >> Industrial Safety & Health

idelin |
Guidelines & el Industrial Safety & Health

==islepiia Ml es ol o i oMo
© Industrial Relations S.No. Title
Manage Industrial Disaster 1 | TheFactories Act 1948
2 The Factories Act, 1948

International Collaboration in Sharing of o cicawomentabor 3 [mewinesac 192
. 4 The Dock Workers (Safety, Health & Welfare) Act, 1986
Bes‘l‘ P ra Cf ISes © Sodal Security 5 The Dock Workers (Safety, Health & Welfare) Act, 1986

~ o
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Flow of this Disaster Management Module
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Thank You




