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DISASTER stands for:
Damaging Influential Situations Affecting
System Task’s Expected Reliability




Stress Factors caused by Disaster

Trauma / Psychiatric Disorder due to
exposure to grotesque scenes and

IRSC 202
( Death Community Disruption )
Physical Disability or Displacement from
Severe Pain Relatives
\/@
&
Disease outbreaks Loss or Qamage_ of
Disaster Property/Business/Finance
stress
factors AN i i
Environmental Degradation Interruption in L.m“ty
Supply Chain

Evacuation and Refugee Status)

mass destructions




Causes for Disaster except Railway Accidents P>
IRSC 2020

* Floods

» Land slides

- Earth quakes Directly affects Railways
» Cyclones

* Volcanic Eruption

* Snow falls

» Wild fires

Natural Calamities Terrorist Attacks Hooliganism Trauma

causes Industrial Public Panic Hazardous Pandemics
for accidents and tr_auma material
Disasters near track durm_g leakage
areas, evacuations

Railways help in Disaster Management




Classification of Natural causes of Disasters IRSCZO;%

Epidemic
Flood Storm Spaceship Pandemic Draught
Bursts Land slide Extreme Debris Insect Cyclones
Earth Mud flow temperature Space Infection Snowfall

: Weath
Quake Tsunami Fog catner Glacier

Dl ZEl Meteors Outburst




Disaster Management Activities —— 202%

Monitoring & Early Warning

Regulations with Mitigation Process
Enforcement
Medical &
Hazard Supply Chain
Assessment Management
DISASTER
. / MANAGEMENT
mergency R & D Activities
Preparedness
Capacity :
Building & Public Awareness &

. v Resilience Building
Training

Knowledge Management



Railway Interactions for Disaster Management p
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State Governments _
. Police Government of India | |
. Fire Service - Cabinet Committee on natural ~ * National Disaster Mngt. Forum
- Disaster Reponse calamities « National Disaster Mitigation

force  Ministry of Home Affairs Agency
. Civil Defence * Planning commission * Armed forces
. Home Guards « National Institute of Disaster » Central Para military forces
Management

Community

* NGOs
» Corporate sectors

* Metrological bodies O O O

 Academic institutions

Railways and
Disaster o o
Management » Scientific organisations

 Technical institutions

International organisations
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Preparedness for Disaster Management

Well defined Roles and Responsibilities help in focused planning,
Coordination and implementation of Programs and Activities.

Mapping of Country Hazard and Vulnerability Maps and identifying
Risk Zones and populations at risk.

Identification of locations of Shelters and Critical Infrastructure.
Access to Telecommunication and Electricity.
Equipment, Emergency personnel and Volunteers for disaster response.

Mitigation of Panic, Misguiding, Misallocation of resources and uncertainties ,
preventing Huge Costs in the Rescue process.




Disaster Management for Floods >
IRSC 2020

Access to Experts

Constantly upgraded Specific
Training and Response Exercises
@ for Emergency Response Teams
River-Bank Plantation and

Continually reviewed written

detailed response Plan

Construction of Flood Storage

Reservoirs, Diversion of Water
to Side Channel Storage,

Storm Channels Construction.

Prevention of Deforestation to
avoid Catastrophic Flooding

Meteorological and
Hydrological Observation
Sites with strong reliable
Communication Link

Establishments of
Micro Dams
Peak over Threshold Data
Estimation

Preparation of Emergency
Shelters and Hospitals
Inventory of Resources like Emergency

Vehicles, Buses, Trucks, Earthmoving
equipment, Pumps, Plastic, Plywood,
Emergency Generators, Gravel and Sand,
9
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Disaster Management for Earthquakes
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« Wireless Sensor Network based high speed Railways Earthquake Early Warning system.

'

Piezo-electric
Acceleration
Sensors
continuously
record
shakings and
detect an
Earthquake

When an
Earthquake
happens at

Epicenter, the
Sensor node
generates a
Warning Report
after the

Primary Wave

' N ' '

The Damage-
The prone point
Earthquake gets Report,
Detection Sends before the
Algorithm Warning destructive
uses a Message Secondary
Machl_ne Wave comes
Learning after a small
model period

Trains

Train control

e

Railway
Infrastructure

Disaster
Management
Centre

A\ J
A

Medical Centre
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Disaster Management for Cyclones P
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CAUSES EFFECTS
Heat Transfer
- due 'f[O . High winds can
(\gapc()jra Ith ______ damage structures
onduction
. Extremely heavy rain
Voist Al .;- can cause flooding
gor(l:dc()elgsAeif Storm Surge
y inundates Low Lying
Coastal Areas
Vapour
prslcjlrggztﬁi ;:d Low Pressure Area,
CYCLONES Depression,
Hamognts zf Cyclonic Storm
eg;[/(l:rll(;(r)]; e (Severe to Super

Severe)

mMm-4nw>»wn-—0

4Z2mEmMmeO>»Z2>

Cyclone Preparedness
and Response Plan

> Cyclone Forecasting and Warning

—> Necessary Safety measures

f—p Relief Distribution and

Stockpiling by Railways

™ Medical Preparedness by Railways

™ Fail-safe Communication

—p Community Resilience
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Disaster Management for Landslides and
Snow Avalanche
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Global Warming & .
Landslides due to Climate Change .

Earthquakes.

Debris Flow (A mixture
of Water and Clay,
Silt, Sand and Rock)

Low Internal Cohesion
between Snow Crystals ¥ ©
causing Loose Snow e
Avalanches.

LANDSLIDES &
SNOW AVALANCHE

Snow Layer /
Layers, with
sufficient Internal
cohesion causes
Slab Avalanche

\ .

LANDSLIDE RISK MANAGEMENT

Monitoring & Forecasting

Early Warning Systems

Treating Vulnerable Slopes and existing
Hazardous Landslides

Restricting further development in Landslide-
prone areas.

Strict codes for Excavation, Construction and
Grading.

REMEDIAL PRACTICES

Slope Geometry correction,

Protection to the Toe of Slope by retaining
Structures,

Management of the Surface and Sub-surface
water,

development of Pore Pressures, Nailing, Bolting,
Anchoring, Micro piling, Application of Geo-grids
and Geo-textiles and Afforestation,
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Causes for Industrial Hazards
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Qil N
Refinery

Chemical
Plants™

4

Mines

NZO0—unwOoOrTXmMm

Nuclear
Plants

!

INDUSTRIAL HAZARDS

Pollutions

due to Wastes

—

~—

Acid Rains

Industrial

Biological

Chemical

Hazardous Materials
Leakage during
Storage or
Transportation
by Railways

/
2

\

Atmospheric Pollutions

LPG

Petrol

Toxic
Materials

e—— Flammable

Explosives

r\ Radioactive

Materials
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Railways disaster Management Activities during [N
Pandemics like COVID 19 IRSC 2020

BOO_Sting the Sgpply Chain by ACTIONS BY RAILWAYS Running Food grain loaded
Swift and Efficient Transport trains for timely transportation

of Utilities (SETU) of essential goods
Manufacture essential items\. A

utilized for the Treatment of
affected people by this
pandemic

Railways Hospital beds are
converted to Isolation Wards

Transportation of Immigrant
Workers and Students to

Modified Coaches with Home States

Medical equipment and
Oxygen Cylinders, used as
|solation Wards

Using Roll-on Roll-off
facilities to carry Loaded

Manufacturing PPE Coveralls Trucks.

for Medical and Health-care
personnel

PANDEMIC
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Disaster Management for Terrorist Attacks

Types of Terrorism

Armed Human
Attacks

Unmanned
systems like
Drones

Artificial
Intelligence

Bio-Technology

Crypto
currency

Junction
Stations

Public meeting
places

L TERRORISTS |
Terminal GM & DRM
TERRORISM stations Headquarters

ZO—-4>0—--4—Z%

numOOoT

I—

—

| ﬁ

ﬁ
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Commando Force
deployment

Efficient
screening of
Public

Air monitoring
Analysis

Workforce
awareness

Interaction with other
Stakeholders
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Medical Facilities needed for Disaster Management .. 205

Medical Preparedness and
Mass Casualty Management

Database of distributed resources at
Zonal & Divisional Healthcare centers
Hospital Disaster \ Well-equipped Ambulances to move the
Qe i.:_- =

Management Plan / victims for preventing extra injuries

—  NUutrition Management guided
by Nutrition Experts

\ Trauma Management

* Telemedicine f
MEDICAL elemedicine tor remote areas
FACILITIES

Modified Coaches with medical

equipment and Oxygen Cylinders, /
used as Isolation Wards.

Tie-up with Private Hospitals
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Use of Innovative Technologies IRSC 205

¥

Blockchain

Block chain

Al with Machine Language Drones Robotics

< Crowdsourcing
‘ @05 _5 Internet of things with by Twitter, FB,
\/‘ ! ! v .
& ® ) Wireless Sensor WA, _Google
Networks Crisis map

Mobile Phones J§

Remote Monitoring — d HAM
an

by Satellites

Mathematical Modelling

: Web Applications ICT
Blg Data Wff:mmmummmmcv : ” S I t
Analysis = ﬂm 1 SR olutions




Use of Remote Sensing Satellites for [N

Disaster Management

IRSC 2020

CYCLONES

Monitoring / tracking
for early warning

FLOODS

Meteorological
Validation, Flood

warning
EARTHQUAKES
Useful in REMOTE SENSING
Preparedness and SATELLITES

Relief Phases

DRAUGHTS

Anomalous Rainfall and
change in Vegetation

LANDSLIDES

Monitoring Dams, Reservoirs

_, and Land Erosions Monitoring

Dams, Reservoirs and
Land Erosions

WILD FIRES

Fire detection, monitoring
and mapping

18



Applications of Drones in Disaster Management [RSC 205

COMPONENTS APPLICATIONS

Thermographic _ N
cameras Inspection of Track conditions

after Natural Calamities

Assessment of Fire, Earthquake,
LiDAR Laser : Cyclones, Landslides and Floods

scanner e i— y 08 . . .
— - - Detection of Terrorist Intrusion
7 - or Hooliganism

Chemical gas Fixed Wing types are used for

detector \Aerial Mapping and Surveillance
DRONES Rotary Wing types are used
for Precision Maneuvering
GPS or INS

19



Applications of Robotics in Disaster Management >

IRSC 2020
Flying Robots used for 3D Printing Robots used for
Railway Track and Asset Parts replacement
monitoring

Sanitizing railway rakes
during Pandemics
Robots in Search and
Rescue operations to

evacuate survivors
Personal and Baggage

Screening system and Bomb
Detection and Disposal system

Mobile Ground Robots

used for Railway oo TTTTTTTTTT EC;I\/TP_O_NEI\TT_S ————————————— [
Emergency response

|
: Actuators like Motors / Solenoids, Infrared or Ultrasound Sensors, :
| Artificial Intelligence, Control units and Power Supply unit I



Applications of Artificial Intelligence with Machine [N
Learning in Disaster Management IRSC 2020

Analysis of Seismic Data
from Satellites to predict
Earthquakes

Analysis of social Media data from
/ Citizens to predict Urban Floods

Analysis of Satellite Data to
predict Cyclones on Hourly basis

Analysis of Rainfall &
Climate Data from
Satellites to predict Floods

LIMITATIONS

I
|
But, Human collected Data I
|
I

ARTIFICIAL
INTELLIGENCE

based on previous Records can
I lead to Errors

Analysis of Seismic data &
Ash Particles to predict
Volcanic eruptions



Applications of Block chain & Big Data Analysis In [N
Disaster Management IRSC 2020

Identifies Social Media platforms
Virtual experiment based Tools
generate different types of scenarios
and simulates them in shapes of
different Combinations of Disasters

Data Mining uses the Machine
Learning based Text / Image /
Video Mining Algorithms

(,1 Blockchain web based optimization tool

Data Analytics stage handles e provides 3D Maps of Smoke, Fire

Descriptive, Predictive and f"«'f = or Flood spreading, to identify the
best Evacuation Plan.

Prescriptive Analytics to produce — T
inputs for Scenario Generation

and Optimization phases.
1 N.B: Data Analysis must consider Volume, |
I Variety, Veracity, Value, Validity, Velocity, |
|

L Vagueness and Human Interface
—————————————————— wld 22

Block chain technology shares
technigues and simplified
instructions like Plan, Photo,
Video and Comments for
trapped people



Actions taken by Indian Railways to tackle COVID 19 S
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Indian Railways has introduced the following initiatives during the lockdown period:

Constitution of a ‘COVID-19 Rapid Response Team’ comprising six Executive Directors from Railway Board
to coordinate the efforts of Indian Railways across all the 17 zones. An Online Dashboard monitors the
activities

Railways Production Units, Workshops and Field Units have started manufacturing PPE Coveralls for Medical
and Health-care personnel.

Railway Workshops developed Robots for using in Hospital, Coaches and Platform Cleaning.
Advisories were issued to Passengers to avoid non-essential Train journeys.

All Passenger services including Metro Railways were suspended from March 22. Now they are being
restored in phases.

More than 5000 Coaches are modified to be used as Isolation Wards with Fixtures for Medical Equipment

and Oxygen Cylinders. Middle-berths in these Coaches have been removed and Mosquito Nets are fitted
on windows.3 23



Actions taken by Indian Railways to tackle COVID 19 [N
(contd.) IRSC 2020

More than 6,500 Hospital Beds of Indian Railways are made available to supplement the efforts of Government
Hospitals.

Railways are plying ‘Annapoorna’ Trains, a combination of two Food Grain loaded Trains for timely transportation
of essential goods and continued to ramp up the supply chain by carrying Coal and petroleum products.

Indian Railways Catering & Tourism Corporation (IRCTC) along with Railway Protection Force and other
Railway Departments, is supplying cooked food with Paper Plates for Lunch and Food Packets for Dinner.

Time tabled Parcel trains through Swift and Efficient Transport of Utilities (SETU) are being currently operated on
65 routes, to meet the supply of goods and products.

Railways transported millions of tonnes of Food grains, Water, Dairy products and Perishable goods.
Railways up-scaled transportation by using Roll-on Roll-off (Ro-Ro) facilities to carry loaded trucks.

Special trains are run to transport stranded migrant workers and students, staying far away from their home.
Medical check-up was done before the Passengers boarded the Trains.

24
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