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Number of Payloads Launched Over  Time

Source: European Space Agency
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Smallsat Launch Trends

Source: Bryce Space and Technology
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Current Starlink constellation

Source: Satellitemap.space
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Large Constellations

Source: Jonathan McDowell

Constellation Total 
Satellites

Altitude Countr
y

Status

OneWeb Gen1 6,372 1,200 km UK 218 launched

OneWeb Gen2 47,800 1,200 km UK Planning

Starlink Gen1 4,408 540 – 570  km US 1,737 launched (1,011 
operational)

Starlink Gen2 30,000 328 – 614 km US Planning

Kuiper 3,326 590 – 630 km US First launch 2021/2022

Lightspeed 298 1,015 – 1,325 km Canada

GW 12,992 590 – 1145 km China Planning
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Components of STM

• Air-space interface
– Minimize the impact of space operations on aircraft operations during 

launch and re-entry
– Co-operating spacecraft and aircraft (sub-orbital tourism, air-launch 

spacelift)

• Orbital congestion
– Prevent collisions between space objects
– Manage highly congested orbital altitudes
– Active control of RPO with crewed space objects

• Oversight of private sector space activities
– Article VI “authorization and continuing supervision” of private sector 

space activities
– Link between regulation/licensing and monitoring of actual 

activities/verification
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Debate over definitions
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Space Traffic 
Management?

Space Traffic 
Control?

Space Traffic 
Coordination? Space Traffic 

Coordination and 
Management?
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Space vs air traffic management

• Space traffic operates at much higher velocities 
– Typical conjunction in LEO is in excess of 10 km/s (22,200 mph)
– Visual flight rules (VFR) impossible (except for pre-planned rendezvous)

• Never a definitive “yes/no” answer for a conjunction in space
– Decisions are made based on predictions several days into the future
– Decisions are based on probabilistic analysis and risk tolerance

• Less than 5% of space traffic have any ability to maneuver (compared to 
100% of air traffic)

• No “national airspace” in orbit
– States have jurisdiction over their own objects, but no one has jurisdiction 

over orbital regions

• No international framework for harmonizing national regimes
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• Global regulations for space 
traffic interaction with air 
traffic?

• Harmonization of space 
regulations between 
countries?

• International regulations?

ICAO for space?

9
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ICAO Space Working Group

Source: ICAO Space Working Group 10
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European perspective on STM

• Since 2019, Europe has been critical of the US approach to STM

– Prefer a multilateral-first approach

– Skeptical of the “industry standards” baseline

– Tied to broader Trump Admin hostility towards Europe?

• In 2021, the European Union launched studies under Horizon 2020 
to examine this issue and provide recommendations

– Space Traffic Management for XXI Century Space Operations

– European Ways Forward for Space Traffic Management (SPACEWAYS)

• In addition, the European Commission’s Directorate General for 
Defence Industry and Space (DG DEFIS) launched an EU Pilot Project 
for STM
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…But it’s complicated

12

Source: Council of the European Union
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Summary

• SPD-3, even if fully implemented in the United States, is only the 
first step

• Broader conversation over establishing international norms and 
standards of behavior that can then be implemented through 
national regulation

• If we adopt the ICAO model, then every country with satellites 
would need to implement their own national regime/administration 

• Meanwhile, commercial space activities are already ramping up. 
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Thank you. Questions?

bweeden@swfound.org


