This research effort examines airline impacts due to Falcon 9 launches
andthe horizontal landings (shuttle) at the Kennedy Space Center.
Usingthe NASA FACET simulation software, we developed the
baseline model with historical records from previous launches, landings
andairspace traffic provided by NASA for March 30, 2016
(anon-launch date). Scenarios developed and simulations run, with
varyingairspace closures, based on input from literature reviews, the
FAA, and NASA to ensure applicability.

. What arethe most common airspace closures?
. What times arethey closed?
. What number of planes fly through this airspace?

. What arethe rerouting options?
. What type (commercial, domestic/international, GA) of flight?

» Usingthe FAA Historical NOT AM Database for the last
9 SpaceX launchesand 7 shuttle landings, we analyzed airspace
closure, time of day and duration to compose an understanding of
the number of flights and type of flights affected.

*  Our simulated closures used the worst-case situation for duration
andsize, using 30 March 2016 data (“no launch" date)
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Map of Cape Canaveral SUA‘s and Arc

* Majority of planesinteracting with the closures are commercial aircraft asshown in

the table. Several flights were international carriers. Some GA flights impacted.

» Airtraffic was more congested between 10:50-19:10 Zulu; least busy was between

00:30-07:45 Zulu

» Airspace closures should become smaller with advanced rocketsand more historical

data.

»  Visual observationrevealed some flights were not greatly impacted; others may have

more severe impacts.

» Close airspace dynamically

» Treathorizontal launch vehicles asaircraft, limiting closures

» Alter launch and landing tonighttime or less busy air traffictimes
» Reducessize of closures

* Reduce amount time airspaceclosure isactive
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Limitations of NASA FACET were not fully understood; large
learning curve.

User defined SUAs, reroute, and fuel emission applications could not
be implemented as part of our research as originally thought.

NASA FACET license expired which limited simulation efforts.
New license received in early March was I T AR-controlled and could
only be used on-campus. Afterwe got thenewsoftware license, we
started tosetupand run our closures based off our researchto figure
out key numbers like howmuch the airlines spend rerouting around
space related NAS closures. Unfortunately, we did not get very far
into this part ofthe research due to the impact of the COVID-19
virus that closed our University.

Extension of research effort into 2020-2021 will allowremainder of
plannedsimulations to move forward.
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