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INTRODUCTION

* Disaster preparedness is essential
for community resilience in
response to crises.

* Resilience requires integrating
soclal, economic, environmental,
and infrastructural factors.

CHALLENGES IN COMMUNITY
RESILIENCE

* Complexinterdependencies
among community elements
hinder resilience-building.

* Inadequate vulnerability
assessments lead to inefficient
resource allocation.

e Evacuation models lack
robustness for dynamic disaster
scenarios.

* Need for scalable, intelligent
resilience frameworks adaptable to
communities.

ADDRESSING WITH DIGITAL TWINS

* DTs offer real-time simulation,
predictive analytics, and scenario
planning for resilience.

 COWINE (Community Twin
Ecosystem)
» Community monitoring
» Dynamic disaster simulations
» Collaborative decision-making

KNOWLEDGE GAPS &
CONTRIBUTION

 Currentresilience frameworks use
static models that miss community
dynamics.

* Most DT applications are
conceptual and lack full
Interconnected community
analysis.

* Existing DT visualizations lack
interactivity, limiting stakeholder
engagement.

DEVELOPING COWINE

CASE STUDY: COLLABORATIVE RESILIENCE PLANNING

COWINE (Community Twin Ecosystem)
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During Disaster

Updatl.ng in DT... | Strike Area : Pilot Regionin
Potential tornado strike : ' .Google Earth
area has shifted slightly 2 kY '
with increased intensity!

Meteorologists ‘
Updatingin DT...

The state has issued
the evacuation order
effective immediately.

The528

DT’s user

ortone How’s the status on Updatingin DT ...
“* the ground? The tornado has just hit Cocoa, LA |
ER | i and it is moving to Hubert Bridge. ! Resilience Curve
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The twin predicts a potential deck
failure on Hubert Bridge if the tornado
Florida § SRR | hits it... | concur with this because the
Avenue SRR bridge's condition is poor and won’t
withstand this intense tornado.
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I’m evacuating. The twin shows Upaatingin DI ... . i
the new route as claar and shows Our shelter is filling up quickly. I've | * \\\\
the route network functionality updated the twin with our capacity. R :\‘
as 87% with 12 minutes to exit | We’ll need overflow space soon. \%
the city. I'm also seeing my V . - Updating in DT ...
neighbors driving the same route | Community Nonprofit e “ Power lines near the Cocoa
in the twin. Will the shelters have | Leaders Organizations |\ | ypdating in DT ... side have been broken, power
We're settingup an | | it not be delivered to south

additional shelter
at the community

Merritt Island. I'll send a crew I’
to fix that as soon as possible.

| power when | get there? I
_\/ General &

Public

center. Evacuees

53 I
can now see the

Contacting the General Public in DT... location and
Shelters are connected to backup available space in
generators. You’ll have power there. Also the twin.

updated this information in the twin now.

The power line by the 528
bridge is fully operational and
will support Merritt Island.
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