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Resilient, Equitable & Sustainable Transportation (REST) Systems
T

Resilience Sustainability

https://www.transportation.gov/dot-strategic-plan

https://www.news9.com/story/5e361f9c2f69d76f62044678/corps-of-engineers-photos-show-flooded-bridge-on-washita-riventtps://www.globalstewards.org/alternative-transportation.htm
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Topological Credentials
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Ahmed, M. A., Sadri, A. M., Mehrabi, A., & Azizinamini, A. (2022). Identifying topological
credentials of physical infrastructure components to enhance transportation network resilience: ...
case of Florida bridges. Journal of transportation engineering, Part A: Systems, 148(9), 04022055.
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Link Coordinates Bridge Rank Edge Betweenness Centrality
StartLong. StartLat. End Long. End Lat. Florida Aiam. Mo Florida Miami-Dade MiamiBeach Roads/Bridges
Dade Beach
-80.1220 25.9299  -80.1219 25.9304 I 258 10 L I 0.01022 0.07515 0.08365 Collins Ave
-80.1227 25.8871  -80.1220 25.9299 355, 20 2 0.00747 0.07327 0.07132 Collins Ave
-80.1840 25.8327  -80.1841 25.8333 494 19 3 0.00412 0.07330 0.06068 Biscayne Blvd
-80.1841 25.8334  -80.1846 25.8478 491 22 2 0.00418 0.07242 0.06039 Biscayne Blvd
-80.1841 25.8333  -80.1841 25.8334 493 21 5 0.00414 0.07261 0.06026 Biscayne Blvd
-80.1893 25.8124  -80.1891 25.8134 502 18 6 0.00400 0.07403 0.06015 Biscayne Blvd
-80.1891 258134  -80.1869  25.8255 503 17 7 0.00400 0.07404 0.06009 Biscayne Blvd
-80.1893 25.7820  -80.1893 25.7839 497 7 § 0.00406 0.07757 0.05974 Biscayne Blvd
=80 1893 257839 _ -R0.189] 257853 498 6 9 000406 007757 005968 Biscavne Blvd
Miami-Dade County \/
- Scaling Effects
Key West >
Miami Beach ) e — - State of Florida
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Topological Credentials: Network Interventions
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Topology Based Design Interventions
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_ Ahmed, M.A., Kays, H.M.I. & Sadri, A.M. Centrality-based lane interventions in
b pairs road networks for improved level of service: the case of downtown Boise, Idaho.
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Topology Based Directionality Interventions

Kays, H.M.I., Momin, K.A., Muraleetharan, K. K. “Muralee” & Sadri, A.M. A Data-driven Resilience
Framework of Directionality Configuration based on Topological Credentials in Road Networks.

2024 TRB Annual Meeting (Paper No. TRBAM-24-04838)
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Systematic Directionality Intervention: 16% travel time improvement during major Evacuation Scenario
University of Oklahoma Arif M. Sadri
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Network Interdependencies

Kays, H. M. 1., Sadri, A. M., Muraleetharan, K. K. “Muralee”, Harvey, P. S., & Miller, G. A. (2023).
Exploring the Interdependencies Between Transportation and Stormwater Networks: The Case of
Norman, Oklahoma. Transp Research Record, 0(0). https://doi.org/10.1177/03611981231189747
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Storm water Network
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Social-Physical Coupling DN =
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OUTPUT

INPUT

Network Interventions
Demand: Human Factors

System Impact Assessments
Supply: Infrastructure

Weather Dynamics ‘

Community Factors

Tradeoffs: Air vs. Surface

Tradeoffs: Demand vs. Supply

Stakeholder Priorities Resilience Metrics

Equity Metrics

PHYSICAL N,
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Relevant Tweets Generated from
Oklahoma
(Oct 25-30, 2020)
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Ice Storm. 2024 TRB Annual Meeting (Paper No. TRBAM-24-03452)
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Social-Physical Coupling: Bike Networks
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Social-Physical Coupling: Bike Networks

% Change in Circuity

Case Label Betweenness Centrality 0.00%
Most Central Nodes A 0.28562265 -5.00% - -
B 0.274671533 -10.00%
Least Central Nodes C 0 -1500%
-20.00%
D 0
-25.00%
Random Nodes E 0.052196417 -30.00%
F 0.034304357 ~35.00%
-40.00%

B Most central Node strengthening m Random node strengthening

1 Least central node strengthening

* Circuity | Accessibility 1
* Income 1 Accessibility 7
* Bike Users T Accessibility 7

Euclidean Distance Actual Distance

University of Oklahoma Arif M. Sadri
22

ransportation, Risk, and Information CommonS Laboratory | Lab] @




DEIA Hotspots in USDOT Region 6 on Twitter
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Conclusions and Next Steps

Resilient, Equitable & Sustainable Transportation (REST) Systems
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System-wide Impacts
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