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Trends in the space domain
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Old Space Paradigm

➢ National

➢ Secret

➢ Military-led

➢ Independent

➢ Strategic

New Space Paradigm

➢ International

➢ Transparent

➢ Commercial-led

➢ Interdependent

➢ All levels of war

Space is becoming “normalized”
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COMMERCIAL RENDEZVOUS AND PROXIMITY OPERATIONS AND 
SATELLITE SERVICING
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How we do satellites today
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Credit: SSL and SpaceNews
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What if cars were like satellites?
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The problem of anomaly resolution
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Credit: ExoAnalytic Solutions
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LIFE EXTENSIONSATELLITE
INSPECTION

SATELLITE 
REFUELING

MODULAR 
SATELLITE 
ASSEMBLY

DEORBIT / END OF 
LIFE SERVICES

And future 
activities and 

applications, which 
would leverage 

technology, norms, 
and standards 

What’s coming
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Chandah Satellite Inspectors
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Credit: Chandah Space Technologies
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Effective Space Satellite Life Extension
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Credit: Effective Space and SpaceNews
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Northrup Grumman Life Extension Service
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Credit: Northrup Grumman
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SSL Satellite Refueling
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Credit: NASA Goddard
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iBoss Modular Satellite Assembly
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Credit: iBOSS GmbH



Promoting Cooperative Solutions for Space Sustainability

swfound.org

@SWFoundation
USSTRATCOM Operational Law Conference
Omaha, NE, Sept 6-7, 2018

Astroscale Debris Removal
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Credit: Mainichi
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NATIONAL SECURITY IMPLICATIONS
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The future of space…
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Credit: MaritimeTraffic.com
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… and the fog of war
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Credit: The Washington Post
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Luch/Olymp-K
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Credit: SpaceNews
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Shijian-17 

Date(s) Event

3 -11 Nov 2016 Launch, initial GEO drift

12 Nov 2016 Rendezvous with Chinasat 5A (163 deg E)

13 Nov – 28 Dec 2016 Proximity Operations with Chinasat 5A

25 Apr – 19 June 2017 Relocated to 125 deg E

20 June – 29 Sep 2017 Parked next to Chinasat 6A

29 Sep – 8 Oct 2017 Relocated to 118 deg E

11 Jan 2018 Initiated Eastward drift

10 Feb Rendezvous with Chinasat-20

11 Feb – 16 Mar Proximity operations with Chinasat-20. Distance between 
objects generally under 10 km, several times within 1 km

17 Mar – 14 April Relocated to 115 deg E
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Credit: AGI, Breaking Defense
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Space ROE?
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Credit: GlobalSecurity.org

Credit: The Associated Press
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But remember space is different
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Credit: NASA Rendezvous and Proximity Operations Handbook (1985)
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WAY FORWARD
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MILAMOS and Woomera Manuals
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SWF Handbook for New Actors in Space

• Goal: Create a publication that 
provides an overview fundamental 
principles, laws, norms, and best 
practices for safe, predictable, and 
responsible activities in space

• Two specific audiences:

– Countries developing space programs 
and/or having to oversee and regulate 
their first satellites

– Universities and start-up companies 
that are developing/operating 
satellites
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www.swfound.org/handbook
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Satelliteconfers.org
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Incidents in Space Agreement?
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Credit: Wikimedia Foundation
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Space arms control?
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Credit: United States Mission to Geneva
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U.S. Leadership?
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“As with past frontiers, it is those who show up, not 
those who stay home, who create the rules and 
establish the norms in new areas of human 
activity.”

Dr. Scott Pace, Executive Secretary, National Space Council
Keynote speech to the 2017 Galloway Space Law Symposium
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THANK YOU

QUESTIONS?

bweeden@swfound.org
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Human-generated space objects

Larger than 10 cm ~20,000 Sources of new debris

Between 1 and 10 cm ~500,000 Can cause major damage

Smaller than 1 cm Many millions Can cause minor damage

Active Satellites

Space Debris

Total number of operating satellites: 1,886

United States: 859 Russia: 146 China: 250 Other: 631

LEO: 1,186 MEO: 112 Elliptical: 40 GEO: 548

Current through 4/30/2018
Data from the Union of Concerned Scientists

Data compiled from U.S. Strategic Command, NASA, and ESA.
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Current and future of space debris?
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Credit: The Aerospace Corporation and The Financial Times


