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Disaster Impacts on Cities & Transport Systems

{' \.ﬁ e Loss of life, injuries, displacement
L7+ 1Y

ﬁ_—p;}'/é 5. Damage to mads, bl‘idges. depots, utilities

v
-

O.mw ® Breakdown of mobility & emergency access

ne® Risk of epidemics, shortages, panic
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Disasters : Unpredictable and Global Impacts

When and Where it Occurs

a-.k% Dlsasters can occur anytime and anywhere, o
A |thout geographlcal Ilmltatlon i

Warfare recresents 2 special category
As it15 deliberately planned with,

. intentional camage as the primary objective.

Certain disasters are predictable
Lo some extent, while others are
completely unpradlctable

SRM MCET
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Factors Affecting Disaster

Disaster vulnerability ranges from inherent to human-influenced factors.

Land
i lution
umm Hydrology Reckuces nda;u 02‘;&'.‘:“
exacerbates ilabil 10 landsli
inhecent landside risk “,’::h“{::’dh 1:;’ flooding W;e:’sexe Human-influenced

Climate

Geo'ogical makeup Extreme weather Reduces rainfall
influerces cvents trigger absorticn,

aathquake risk disasters Increasas looding
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Types of Disasters:
Vanmade Disasters §

Disastcrs
Examples

» Natural disasters:
Earthguekes, landsldes,

’r( *%. Carthquake | . Chemical

3 s, | I8 Chemical | Il &Dlsaster
- Disaster .
P — \ )

_l

; g Cyclones
-

“ Tsunami

Landslide and
Avalanches

Al I P Tsunami

o dr; Biological |
w Disaster

Floods : ) Nuclear volcanic efuptions,
A — | S NPCIC‘" l lDﬁaster floods and cydones
LMZ 3 . Man-made disasters:
fr ) : Stampedes, fires,
transport accidents,

industrial accidents,

oil spills and nuclear
axplosions/radiation,

War and deliberate stac¢s
may also be put in this category.
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Earthquake, « = “‘\ MAJOR DISASTERS IN INDIA (1980 2009)

St Q} '-sAsuull!”."" Farthquake Uttarkashi, Oct
Avalanche, S~ 1991 Kosi Floods,
Feb 2005 Earthquake Chamoli, April

Aug, 2008
e

PAKISTAN . otk

Ealu'm( ’ | - Y .
Jan2001 o \W/ |y

N 3 _
' ATA
53 rﬂz‘ggike’ o \qumr >‘ I ATRAEN T~ Flood, Assam &
- \ﬁ =D & NDIA Bihar 2004

Floods .//

™ Cyclone Al
July 2005 i Ao

Waet Bengzl, 2009

Suppr Cyclone %7 |
; Oct 1299 :
MAI A g\ L

¢
ARADBIAN SCA 5
Tsunamn N
s é’m“ g [ND"' - ¢ \QD)-'.AN OCEAN
~iaee - / Y. Tsunami
Tsunami S SRITANKA &, Dec2004 :
Dec 2004 J NICOBAR S
- ISLANDS %3
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Public Transport as Disaster Response Infrastructure

.

—_‘

iiil-m; ® Enables mass evacuation in short time
- 0 b=
;.;
)
SN Iy

?I_ﬂ Bwn ® Moves emergency responders & healthcare workers

£2f ) =0

H —n ® Ensures access to hospitals, shelters, relief centers
CTTRL Y Saviag e

R == Maintains minimum city meobility during crises
(eI N
Q

-

— ® Supports low-incame & transport-dependent populations
T e *
(AT O=5-

® Accelerales posl-disaster recovery T =
- P
8
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Urban Mobility Challenges During Disasters
er Fallures
S S3 rﬁiﬂﬁ
Hinders velncle movement Disrupts traffic signals and
and access . = communication
Commuication & Driver
Breakdowns Unavailability
Prevents coordination 404 Reduces avallable
and infarmation flow transportalion resource:
Manual g Driver Unavailapility
Decision-Making ) Reducas avallatile

Slows dovm response transportation resources 9
anc resource allsiation
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What is Disaster-Resilient Urban Mobility

T

Ability to Anticipate Disruptions

Q Maintain minimum { " Ensure rapid

service continuity recovery

evacuation . operations
dynamically

e Enable safe < ‘Q Adapt routes and

A ook at the stretches being comnsidered Tor
vl oming 3 T el rrsnirmise COMOQEeSRt oM
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[ e ) lkh(:w

- =i s
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T g - -
¢ o Srimivaas - \(:-51.\"\ ﬁ.‘
GLUIINDY
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Sardar Patel Road froeom Gandcdhi 8 Dy Racihakrishnan Salai froem Chenne i Oty
MN.asc fapaem Lo Aswan Salai junctionc2ikm) Centre to Karmmarajar Salaid (800D
9 Ganddhi Mandapam Road from 9 Kamarajar Salad from Walajah Road
Arna Cemntenary Library to C200em) Juanctiomn to Lighthowuse 3 ken)
e Srindvasapuran 1o Besant Nagar Broken $3 New Avadi Road from MTH Road to 10
Bridge 1o Besant Ascenue Road ¢SOOm) Periyar Salai (2kkm)

9 Dv. Raxdihakrishmnan Salal fromm Chermnnmad Clity Contre to Karmarajar Salal (O0oOsn)

w Karmarasjar Salai froem Walnjah Road doanction to Liighthowrse €3 -karm)
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What is loT (Internet of Things)?

* Network of connected
physical devices

e Sensors, software, and
communication networks INTERNET

* Collects and exchanges real- OF THINGS
time data

e Enables monitoring, control,
and automation

 Foundation of smart cities and
smart transport l
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Before technology, disaster response was reactive.
loT makes it predictive.

Real-time disaster
monitoring

10T in Disaster Management

Disaster

Early warning and ——_  Preparedness
predictive alerts N\

N\
Faster emergency L"}i
response O |

E{:# (‘ Disasier

g r«‘l Responst

Improved coordination e

between agencies

Reduced loss of life
and property 12
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Now that we know why loT matters, let’s see where
it operates in transport

loT transforms transport Indian Startup GLOWING SMART ROADS
from reactive to proactive: —

- ‘\ Real time :,enblng of

Predictive alerts ’ ! g
" {floods, breakdowns)

Centralized command
S & control visibility

5@2 = Indian Startup Developing New Road Material
= A e THAT ABSORB SUNLIGHT DURING THE DAY
- AND GLOW AT NIGHT,
IN THE DARK

% Instant communication
; with passengers
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loT Architecture: Transport Perspective

"‘-""J'"w\\\\ R
Key Components i JA{J( n

— Bus GPS & vehicle

= health sensors

: Depot flood, power
' & fuel sensors

z Traffic, weather &

Mgy water-level sensors

Integration with ICCC /
= Smart City Control Rooms
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loT in Public Bus Operations

Q Live bus tracking

N

N+ Fleet health

e@ ¥ monitoring

Energy monitoring

Driver safety analytics

sl

EA Emergency alerts

......
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Smart Bus Depots — Disaster Ready Depots

o e

ODOG

Flood and water-level
Sensors

Power backup
and fuel monitoring

CCTV-based crowd
and asset protection

Automated emergency

shutdown systems

alamy

SRM MCET
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Disaster-Aware Route Management

Avoidance of flood-
} prone roads

' Priority corridors for
¥ emergency movement
S—

a Coordination with traffic
A A - - »
GE3::2Y police & district control rooms

Dynamic rer routing

ACELETE L VLSRR O il
WY Whim

s 'Y Y L ke
- BRERIECERE BT

F' during floods or blockages
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Passenger Information Systems

V |
Real-time alerts via w
displays, SMS, apps
o I
(rlando - i (Boacine

Route diversions \/ Cipsomey|

AR

' and service updates !

"L}
)
.y

B \
Wil \

Emergency instructions
A

Reduces panic and

misinformation
18
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Emergency Coordination Using loT

Integration with:

@ Fire & Rescue
Q Health departments

@ District administration

Unified dashboards for:

« Faster decisions

« Resource allocation

SpotGeic

YU MONOGIN b
-

Situation awareness
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Tamil Nadu Case: Flood Scenario

Chennai Floods — Lessons

s

% Real-time flood sensors
% Dynamic route diversion

-’- 1) Bus deployment for evacuation

«
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Tamil Nadu: Operational Insights
MTC & TNSTC act as first responders

o ICCC-based coordination L TAMENAIRS — TRANSPORT |
’- ¥ improving response 1 :

SRM MCET
——

Challenges:

; @ Data sharing
D

W,

— CcASen Quacriatecal Vaghway |
— P th  South Corvdon Hagrevay |
Natrorad Mu ey
State Hagbonry
30 Heghrway Nurbers

LA ‘x\&
E;_ Inter-department coordination

21

nciian Ocman
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Policy & Operational Challenges

Challenges

Aging transport  Budgetand Departmental Dataownership Skill gaps
infrastructure funding silos and governance in digital
Deteriorating roads, constraints Lack of Fragmented and operations
bridges, and facilities Limited communication unprotected data Shortage of

investment in between units Ltech-savvy perscrne!
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3 _f'Cybersecurity & System Reliability: | ?!

e Network failures during disasters
e Data integrity risks

Need for:

e

Redundant o Secure _______ Offline fallback -
communication ~_protocols &= mechanisms
systems o
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Role of Academia in Evolving Cities

Role of Academia:

Disaster Dlgltal twms iﬁr A 10T o Pllot pro;ects".-»
evacuation - fortransport  research **SL “withSTUs & —
modeling networks " SmartCities _
Training future e
disaster-ready engineers ~*\

R R -
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A.l. Work Flow

Field Sensors (Edge Layer)
duses, Depots, Roads, Weather, Flood Sensors

Communication Layer
4G /5G « LoRaWAN » Fiber

{((2)) BN ((C9)) or A |
A? E = = (8) Cybersecurity
b o : . e ) N

w.f Backup

*
Data & Al m_ Q Offline Mode

Dala Like = GIS Engine  + Al Modeds (Prediclion & Risk Scoring)  » Digital Twin (Oplional)
4 ’U Humar Dverride

Cormmnd & Control Layer

= ICCC | Transport Contrel Room
%« Daskboards e Alsm s:n:lat»crs “ -.-' ?

Fxoruﬁm Layer

=3 s % B @’jﬁ,’“
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A.l. — loT Technical Architecture

N\ 3 \ L \
1. Sense 2. Process \ 3. Predict \ 4. Dedde \\  5_Actxlearn

[Data Collection) //  (Data Fusion) /4 (ALMcdcis) > {Dcasion Support) )> {Feedback Loop)

-

* Flcod, rain, wind, « Clesring & validstion Flood ris< prediction + Reroutirg “ecommandatic « Driver Instructicns
temperatura sancors » Time-series alignment (5T™/3F) » Fvatuation busdepdoyment = Fassencer alarts
* Bus GPS & vehkle « Geo-maoping [GIS) Routa failure probabifty + Depot protectior aerts « Control room actions
. health data » Senscr fusion into » Flest breakdown Faerg= v g connicdon aval oo Model improves

* Depot power, water one dataset prediction _ : f-om outcomes
& Sensars : ] # Evacuation demard . ,

* Traffic & weather _ estimation |

-~

« Clzaning & validaticn ] | °  Rorout ng recommendations
+ Time scries aligrment . & Evacuaton b.s deployment

= Deapct protection aerts

= Emergency corridor activationr

Al converts sensor data into life-saving operational decisions.
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Learning Outcomes of this Session

All participants will be able to:

% 4. * Identify Al & loT use cases for disaster- resilient mobility g'i F y

+ Design a basic Al-loT workflow for urban transport systems

« Understand how predictive models support evacuation decisians

: s m" 5' -~
e ¢ Integrate transport systems with Smart Gty control rooms _ g! “
i . . -~ . ‘
@ Propose pilol projects for Smart Cities / STUs
> . —

+ Guide students tawards applied research in disaster resilience

: _m’l o, : &
e B e -=>'<;'
— From theory to dep@yable solutlons —




IOT-DRIVEN SOLUTIONS FOR DISASTER-RESILIENT
URBAN MOBILITY AND SMART INFRASTRUCTURE |

Mini Case : Chennai Flood Scenario — Design an A.l.Solution =

Mini Case: Chennai Flood Scenario - Design an Al Solution

Scenario:

® Heavy rainfaill predicted in 6 hours.
® Two depots are flood-prene.

® 3 major bus corridors likely Lo submerge.

el Al-1oT Response Plan

G Sensors ey @ Al Predlctlon —— ) Decision & Alerts
‘ * Flood Risk Andlysis

e ) 1 Weather Sersurs ﬂ
bl Watsr Level Sensers - Area Impact Forecast -»>
B3 CCTV Cameras
---+~—» /() oashboard
Deploy Pumgs Ptfoute Buses ’ .D Contrel Center

_"" Secure Depots MJte to Safe Zones » Live Monitoring

Evacuation Alerts

Route Diversions

Key Quostlons:

® What sersors will you wse?

® What Al predictior is nceded?

@ Whar decidion must be raken?

* Wiw rzceives alerls?

® How do you prrcd depots & bwcs"

Dnsasterresnl‘ ence is des:gned Lefore disasters happen.

L a— -
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: i""_m_-—j,m:f.p loT improves visibility,
2 -4"&;»» speed, and coordination

Policy + Operations + Technology 3
must work together =

Academia has a key role in innovation
and capacity building

'v..._,...‘._ %mww'-m 2




IOT-DRIVEN SOLUTIONS FOR DISASTER-RESILIENT
URBAN MOBILITY AND SMART INFRASTRUCTURE

SRM MCET
~——

* DISCUSSION & INTERACTION

THANK YOU

30



