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Motivation

Hartsfield-Jackson Atlanta

International Airport - June 27,
2025

Evacuate Control Tower

Delta cancelled 360 flights on
Thursday, and 554 flights so far
on Saturday.

100 Delta planes grounded to
inspect for hail damage

JFK, LGA, EWR, BOS, DCA- July
14, 2025

Heavy rainfall leading to flash
floods

Ripple effect across the country
- 7,875 flights delayed, 1,457
cancelled
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State-by-state hazard effects

Wildfire Smoke

(Sept 2020)

Alaskan Airlines suspended
flights for 24 hours to
implement new safety
protocol for outdoor work
in poor air quality

Phoenix Heat Wave
(Jun 2017)

50 AA cancellations
Partial closure for two
days, mostly affecting
smaller aircrafts
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Hurricane Harvey

(Aug 2017)

4539 cancellations

7547 delays

$32 million in airline lost
revenue per day

Winter Storm Elliott
(Dec 2022)

19000 cancellations
Southwest's outdated
scheduling system
failure

Winter Storm Jonas (Jan
2016)

12000 cancellations

37 airports affected
$200 million in airline
lost revenue
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Hurricane Harvey

Aug 25-31, 2017 | Houston, Texas | George Bush Intercontinental Airport (IAH) and William P. Hobby Airport (HOU)
Hurricane leading to complete airport closures of main airports causing a ripple effect in the national aviation system.

Stories ~110,000 $125B

° 500+ people were stranded at William P. Hobby Airport

y) :
n (HOU) until Spirit Airlines were able to evacuate them. Passengers Affected Total Economic Impact
- — : : : Airport Data
g s 20% of U.S. refining capacity went offline, leading to jet
% fuel shortages and a price spike that added an ‘ _
g estimated $350—400m to airlines’ fuel costs in the Flights delayed 4539 (first weekend)'
(7] following month. (IATA) ~ |
& - 4 i Flights canceled 7547 (first weekend)'
= ;
o Airport closure duration 3-5 days
Cost Data
Total Airline Loss ~332M?

Houston/Harris County Loss ~$125B*

State Loss $16B in GDP*

NASA ID: GSFC_20171208_Archive_e000004 i i\ SO 1
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Impact on Aviation

Operations

Delays
Cancellations

Reduced airport capacity

Reduced flight capacity

Airport evacuations

Tourism shift

Inspections, Maintenance
and Repairs

Infrastructure

Obstructed runways

Infrastructure damage

Power outages

Navigation

Equipment disruptions

Aircraft

Decreased engine
efficiency

Engine performance

Aircraft damage

Increased fuel burn

Health and
Safety

Passenger injuries
Working conditions
Working injuries

Ground accidents

Energy and natural
resource consumption

Carbon emissions
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Goals of the tool

Vulnerability
Modeling

Hazard
Visualization

Economic and
Operational
Impact

e flooding translation model
e airport demand model

e UX interface

e user configuration

e static, historical, and forecast data
e economic and demand model
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Stakeholder Analysis

Airline Goals
» Assess the cost of disruptions to the airline

Considered

. . Gov. Official Goals
d Iffe r‘e nt p Ote nt I a | _ + Understand the effects natural disruptions have on their
ORGANIZATION: US Congress state, local businesses, constituents, tourism,
f t h ROLE: Government Official e e A e B e e
USErs O € Researcher Goals
— = Learn about the presence of natural disruptions in different
S Oftwa re to O | % Des‘crlpt.l ORGANIZATION: NASA regions of the USA/territories, both historically and potential
iy XXisari ROLE: Researcher future
E Alrllnes,. MOTIVATION: Use software tool to » Understand the economic impact the natural disruptions
7 andputi % explore the effects natural disruptions have in different regions of the USA/territories
g8 atfactor:gy have on aviation sector - Suggest mitigation strategies to reduce the disruptions
the citiesfi  on several natural events can have on aviation systems
o airports/ E committee
I n It I a I Sta ke h O | d e r gl interested o Problems
the resilienf2 Description « Many factors that affect economic impact of natural
M t M d local businl4 Ethan is a team member at NASA’s Building Enhanced disruptions that can be difficult to synthesize
I n e rVI eWS a n o Aviation System Resilience team. They are interested - Many components in the aviation sector across
ﬁ in understanding the impact natural disruptions (such USA/territories to compare
ex p e rt fe e d b a C k &8 as flooding, extreme weather, extreme temperatures,
and clear air turbulence) have on aviation systems Needs
across the United States and its territories. Their goal + Exploratory tool 1o learn about the scope of the problem
is to also suggest mitigation strategies such as + Detailed outputs on the economic effects
technologies, policies, or aircraft designs to build - Explore both historical events, hypothetical variations of
resilience within the aviation sector against natural it, and potential future
disruptions in the future. - Visual ways to indicate the severity of the problem

- Flexibility for region/event specificity. Maybe some special
circumstances come up
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Tool Prototypes
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Tool Features

Location
Search Analytics
Filters
Flooding

level input
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Building on existing sources

NASA Worldwind- 3D planetary
globe engine

Layer Manager

M Starfield
¥ MImages
» MThe Blue Marble
¥ B NASA Landsat Imag
MNLT Landsat7 (V

NASA’s Sherlock Data Warehouse
will be utilized to collect and project
geospatial data for aviation
infrastructure

NASA’s Sea Level Projection Tool

NASA’s Flooding Analysis Tool | s e

NASA WorldWind Interface
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Tool Interface

Data Sources
Vulnerability Assessment
Static,

ShDe”tOCk :\adtoncal Climate
ata Transition
Warehouse E:traecaSt Model N

Aviation
Impact

Airport
Demand /
Model

Argonne
National Lab
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Tool Interface S

ser Configuration
Airport Flooding Selected
Location Threshold Year
Aviation Flooding Economic
\I nfrastructure Impact Impact )

User input and selection

' User Interface

Vulnerability Assessment / NASA WorldWind

Data Sources

Static,
Sh[t)erltock ;'fdtor'ca' Climate Flood
ata Transition L
Forecast GeoJSON ayer
Warehouse data Model \‘ Polygon

Aviation > Airport
Impact Infrastructure
Airport Layer
Demand /
Model

Argonne
National Lab

Metrics
Dashboard
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Operations Impact

Number of Number of Total minutes

. flights
flights delayed cancelled of delay

Number of
passengers
impacted

Number of
flood days
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Economic Impact

Cost of flight
cancellations

Airport
revenue loss

Cost of flight
delays

Repair and
maintenance
cost
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Current VAAST Prototype
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Next steps

Beta level prototype of VAAST
User testing of tool

Expanding the tool beyond flooding
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Summary - VAAST

Vulnerability
Modeling

Hazard
Visualization

Economic and
Operational
Impact

e flooding translation model
e airport demand model

e UX interface

e user configuration

e static, historical, and forecast data
e economic and demand model
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