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IIJA/BIL/BBB
Water
Internet
Transportation

roads/bridges 
ports/airports
rail/EVs

Climate change
Cyber security



Workforce development - social infrastructure





Hurricane Ida:  Losses, Lessons, Learning
Hurricane Ida formed August 26, 2021
Landfall as a Category 4 storm 
Gulf Coast, Louisiana 
16th anniversary of Hurricane Katrina
Major rain event in Mississippi, Alabama, 
Tennessee, Kentucky, and the east coast with 
tornadoes and flooding.

Maximum sustained winds: 150 mph (240 
km/h). 

Direct fatalities: 66

Indirect fatalities: 43

Estimated insured losses in Gulf 
Region: $25B-$35B USD



Not just hurricanes…
• Flooding/Landslides/Tornadoes
• Wildfires and Drought
• Cascading effects + Power Outages
• Water/Wastewater/Coms failures
• Hazmat + Debris Management 
• Cybersecurity incidents

Winter Storms – Central and Eastern U.S.
NDPTC Situation Summary, 07FEB2022

Overview: Two major winter storms have affected the Central and Eastern parts of the United States, bringing
heavy snow and strong winds. Hundreds of thousands of homes have lost power after rain and snow
impacted power lines. Weather-related traffic accidents have caused fatalities and injuries in New Mexico,
Texas, and Tennessee. More than 9,000 flights have been canceled. Amtrak and UPS operations have also
been impacted. Cascading impacts of the storm include record snowfall, a tornado event in Alabama,
hurricane-speed wind gusts, and closures of FEMA disaster assistance centers in Kentucky.

Energy/Communications
• About 350,000 homes and businesses lost power 

across the U.S. after rain and snow weighed 
down tree limbs and impacted power lines.

• The highest totals of power outages blamed on 
icy or downed power lines were concentrated in 
Tennessee, Arkansas, Texas and Ohio.

Response and Impact to Lifelines

• Tornado in Alabama. At least one person was killed and 
three were in critical condition after a tornado touched 
down Thursday afternoon in western Alabama.

• Wind gusts. Connecticut: 65 mph; Maine: 71 mph; 
Massachusetts: 83 mph; New Hampshire: 67 mph; New 
York: 63 mph; Rhode Island: 72 mph

Transportation
• More than 9,000 flights have been canceled across 

the country.
• Six people were taken to a hospital after a 16-

vehicle crash on a Memphis highway. The driver of 
an 18-wheeler died in a crash on Interstate 45 
Wednesday night. The death was connected to the 
weather. There were 2 fatal traffic accidents in New 
Mexico.

• UPS Operations in Dallas and Louisville is affected 
by airport weather issues.

• Amtrak services between Chicago and St. Louis 
were cancelled for Wed. and Thurs.

Fatalities Injuries3 9 Power outages350,000

Cascading Impacts

Flights canceled9,000

Power outages in the U.S. as of 04 February 2022.

• Snowfall. More than 20 inches (51 centimeters) of 
snow was reported in the southern Rockies, more 
than a foot in areas of Illinois, Indiana and 
Michigan. Boston reported a near record 23.6-in. 
one day snowfall, tying a record last set in 2003.

• FEMA has closed tornado assistance sites in 
Caldwell, Graves, Hopkins and Warren counties, KY.

Response
• 12,000 Linemen have been deployed in Texas to 

address power outages.
• First responders and emergency services in all 

affected areas remain at the ready.

Dallas Ohio N. Mexico

AlabamaDallas

Sources: NDPTC, National Weather Service, Weather Underground, NPR News, 
PowerOutages.us, NYT



Evacuation Modeling: Travel to Shelter

Versi
on 
1.0 

MGT-461: Evacuation
Planning Strategies and 
Solutions

Kim, K., Pant, P., and Yamashita, E. (2018) Integrating Travel Demand Modeling and Flood Hazard Risk Analysis for 
Evacuation and Sheltering. International Journal of Disaster Risk Reduction, 31, 1177-1186.



Observation #1:  Unwillingness to Evacuate 
because of COVID-19
• Pandemic fatigue
• Reluctance to travel
• Stressed services
• Mixed Messaging
• Poor risk management
• Communications
• Coordination
• Overloaded Systems

7,027 Respondents
English/Spanish
June 2020
1/2 with Chronic Conditions
74.3% “being in shelter more 
dangerous than hurricane”



COVID-19 Pandemic Exacerbated Inequities
• Uneven impacts
• Airlines/Cruise ships/Tourism
• Poor, without insurance
• Chronic medical conditions
• Access to Healthcare
• Essential workers
• Underserved, rural, tribal, minority
• Health and economic outcomes
• DISEASE + Economic downturn
• Address Social Equity

Impacts of COVID-19 on transportation: Summary and synthesis
of interdisciplinary research

Karl Kim Editor-in-chief

Last spring, TRIP (Transportation Research: Interdisciplinary Per-
spectives) issued a call for papers for a special issue on the COVID-
19 pandemic. We received many submissions, the !rst 27 of which
have been through our peer review process and been published on-line
at: https://www.sciencedirect.com/journal/transportation-research-
interdisciplinary-perspectives/special-issue/10QQ201V2HM. More
papers are under review and we expect to publish additional research
on the impacts of the pandemic on transportation. While the waiver of
open access fees granted by our publisher, Elsevier, will only apply to
those submissions received by December 25th 2020, we will consider
publication of papers on this topic into the future. There is much inter-
est in the topic and in advancing our understanding of the pandemic
and its continuing impacts. Our knowledge of COVID-19 impacts on
transportation and society continues to evolve and progress.

As of my writing today, across the world, more than 67.2 million
people have been infected with SARS-CoV-2 and more than 1.5 million
people have died from the disease – see covid19.who.int. The United
States leads the world with over 14.5 million cases, followed by India
(9.7 million) and Brazil (6.6 million). With more than 3,000 daily
cases in the U.S., the impacts of the pandemic persist. In addition to
loss of life and illness, there have been signi!cant economic losses,
business closures, job losses, and widespread disruption of educa-
tional, religious, cultural, and social activities, with resulting negative
impacts to our quality of life. The pandemic has resulted in decreased
travel by ground, air and water transportation modes. These changes
have resulted both from fear of getting sick and from restrictions
imposed by government. Parr et al. (2020) found that in Florida while
the decrease in mobility was triggered by emergency orders, business
closures, online schooling and reduced social activities led to freeway
traf!c declining by 52.4% and arterial volumes by 40.5% compared to
2019. Social distancing orders and curtailment of non-essential travel
were common restrictions implemented by many state and local gov-
ernments throughout the United States and the rest of the world
(Kim et al., 2021).

The goal of the TRIP journal is to promote international, interdisci-
plinary exchange of research on emergent topics relevant to trans-
portation planning, engineering, and the management and
operations of transport services and facilities. I’m happy to report that
researchers from across the world answered our call. We received
papers from the United States, Canada, Europe, Asia, Australia and
Africa focusing on topics ranging from the impacts of the pandemic
on travel behavior to changes in the operations of transit, ridesharing,

bikeshare and urban mobility services. Contributors also reported on
the impacts on airline travel, cruise ship operations, freight transport,
and analyzed short term changes in behavior and operations and
longer term impacts and changes in the transportation industry.

A wide range of different theoretical approaches and analytical
techniques, methods, and styles of research was used. Some research-
ers developed and administered surveys, others used observational
data or compiled information on ticketing, transport services, or indus-
try operations to capture changes over time and space. In addition to
census and travel databases, new sources extracting mobile phone
location data as well as integration and assimilation of data on road-
way congestion, accidents, travel speeds, and other pertinent informa-
tion were used in these studies.

1. Short-term impacts

The impacts of the pandemic on intercity travel and movements
within and across urban regions have been signi!cant. Sobieralski
(2020) studied the airline industry, which experienced reduction in
capacity of major carriers by 60–80%, and used previous global crises
such as 9/11, SARS and other shocks to gain insights into likely airline
operations and recovery. He argues that volatility spikes have a slight
effect, but employment follows similar trends in relation to average
volatility over time. Using VAR (Vector Autogregression) this study
shows that the decline could last for many years and that employees
at airlines will be most impacted, with approximately 7% displaced
initially, but the upper bound of the estimated reduction may be over
13% of the airline workforce. The most signi!cant reductions are seen
by major carriers rather than low cost and regional airlines. Low
skilled employees will face deeper cuts than others. Monmousseau
et al. (2020) found that airlines reacted differently to restrictions
imposed by governments on travel. They examine the effects on pas-
senger arrivals of bans and closures imposed by Italy, the US, and
the European Union, using Customs and Border Patrol (CBP) and
Bureau of Transportation Statistics (BTS) data and also social media
data from both airlines and passengers to gauge the extent not only
of cancellations and service changes, but also of passenger sentiments
and assessment of service.

The cruise ship industry experienced signi!cant impacts from the
pandemic. As Ito, Hanaoka, and Kawasaki report, the outbreak of
COVID-19 struck this industry in early February 2020 with the largest
clusters outside China occurring on cruise ships in Japan, California,

https://doi.org/10.1016/j.trip.2021.100305
2590-1982/© 2021 The Author. Published by Elsevier Ltd.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Social Vulnerability Index 
(No Vehicles and Disability)
Jefferson, Lafourche, and St. Charles Parishes

Parish No. of Households with No Vehicles

Lafourche 2,393
St. Charles 826
Jefferson 12,302 

Parish Households Containing People
With a Disability

Lafourche 11,795
St. Charles 4,850
Jefferson 44,065 



Planning 
Decision 
Support

Damage 
Assessment 

Methods

Integrated 
Data Types

And 
Sources

Optimization 
& 

Prioritization

Federal/State
/Local/Tribal/
NGOs/Private

Sector

Response & 
Recovery 
Support

Satellite imagery, Social 
media, 360 Google 

Street View, 
Census/TMK/GIS data 

and hazard models

Technology: Rapid Integrated Damage 
Assessment (RIDA) Ecosystem



Hurricane Ida:  NDPTC RIDA System R&D
(RIDA = Rapid Integrated Damage Assessment)

BEFORE

AFTER



Google Street View Integration



Can we re-purpose the technology?

Pandemic
Masking
SOCIAL DISTANCING
Simulate behavior
Advanced modeling
Surveillance
Platformization of Society
BACKLASH
Not just about $....



Observation #2:  Downside to technology
• Wow effect wears off quickly
• Expensive to buy, transport, use
• Capital/Operating/Maintenance
• Regulatory Environment…
• Data Management
• Ownership/Retention/Use
• Privacy, Sensitivity, Confidentiality
• Significant training requirement
• Re-engineered capabilities 
• Needs big time commitment



Observation #3.  Greening Infrastructure Resilience
• Nature-based solutions
• Clean air/water/environmental 

quality/pollution reduction
• Hazard risk reduction
• Drainage to Buffer to People Space
• INCREASE SOCIAL HARMONY
• Environmental Justice
• Joint development/PPPs
• Increased revenues
• Quality of Life



Return on Investment (ROI)
• Resilience dividends
• Calculate benefits
• AVERTED LOSSES
• Mutual Gains
• Seatbelts, Seawalls, Early Warning 
• Manage Technology
• Invest in data, benchmarking, ANALYTICS
• Communicate, Communicate, Communicate



Cautiously optimistic…
• Invest in resilience
• Design/engineer better systems
• Financing questions
• Social Equity
• Large, looming threats
• Promote innovation
• Education, training, capacity
• Share, collaborate, build networks



Mahalo!

karlk@hawaii.edu
ndptc.hawaii.edu
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