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Main objective: safety / separation of 

air and space traffic / debris

Launch and re-entries require 

Special Use Airspaces (SUAs)

Aircraft are either re-routed (adding 

time, distance traveled, fuel burn) or 

held at departure location

Hazard areas are too large and stay 

active for too long

“…huge swaths of 

airspace…need to know when to 

release hold”, M. Huerta, FAA

This launch: 200 aircraft affected, 

25 nm added distance / flight

Current Space Operations Disrupt the NAS 6

March 1st 2013

Three Hazard Areas

Launch to ISS from Cape Canaveral



4D Compact Envelope Concept
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Emergency Abort Scenario

Uncertain Trajectory

Explosion with Debris
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The Solution: Key Elements
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+Probabilistic Safety Analysis

Source: FAA Flight Safety Analysis Handbook

Dynamic Response

Integrated Airspace

Virtual Conflict Elimination
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Full NAS simulations

8 vehicles, 10 locations, 14 

missions

Traditional hazard area vs 4D 

compact envelopes, assuming:

Five minute reaction time

90 days of simulations

2018 / 2025 traffic forecasts

Collaboration with FAA 

NextGen, FAA Tech 

Center, and AST

Low/medium/high

Compare disruptions

Case Study: Airspace Disruption 9

NASA Ames Future ATM Concepts Evaluation Tool (FACET)

Traditional SUA vs 4D CE

SUA

4D CE



Airspace Disruption: Standard
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Traditional: Mean Values of Aggregate Impact (N=90)

Colvin, T. J., Alonso, J. J., “Near-elimination of airspace disruption from commercial space traffic using compact envelopes,”

AIAA SPACE 2015 Conference & Exposition, AIAA Paper 2015-4492, 10.2514/6.2015-4492, Pasadena, CA, Sept. 2015



Airspace Disruption: 4D Compact Envelopes
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Envelopes: Maximum Values of Aggregate Impact (N=90)

Note: Maximum values. Mean values nearly zero.

Colvin, T. J., Alonso, J. J., “Near-elimination of airspace disruption from commercial space traffic using compact envelopes,”

AIAA SPACE 2015 Conference & Exposition, AIAA Paper 2015-4492, 10.2514/6.2015-4492, Pasadena, CA, Sept. 2015

















Conclusions

Research conducted under the FAA Center of Excellence for 

Commercial Space Transportation has demonstrated:

1. Approaches that almost entirely eliminate the need for 

prolonged closure of extensive segments of the US NAS 

2. There is sufficient time to evacuate transiting aircraft from 

Aircraft Hazard Areas and still meet target level of safety


