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“the set of technical and regulatory provisions for 
promoting safe access into outer space, 
operations in outer space and return from space 
to Earth free of physical or radio-frequency 
interference” [IAA Cosmic Study of 2006]
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Tracked Population

Cosmos-Iridium collision

Statistics on space debris at

8,500t

28,000

88,000m2

FY1C ASAT Test

https://sdup.esoc.esa.int/discosweb/statistics/
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Space Weather
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NEW SOLAR CYCLE JUST STARTED!
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> 1m> 10cm>1cm>1mm
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Collision Avoidance
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Space Traffic Management Solutions

Assessment of 
historical 
conjunctions and 
model training

Additional support 
to non-LEO 
missions (Cluster, 
XMM, Integral) 
and during LEOPs 
(MSG, Galileo, 
MetopC, Sentinel 6)

Institutional 
missions
Third-party
missions

Payload-related debris

Rocket-related debris

Satellites
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Surveillance Data

New US Space Fence

LeoLabs

CobraDane
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A New Aspect of SST
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Orbit Accuracy relative to CDMs

VHF 
Radar

S-Band 
Radar

Laser

(for 90% risk reduction)
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[IWF Graz]

ESA’s Laser Roadmap

[Uni Bern]
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Mitigation of Space Debris

LEO
GEO
graveyard

De-orbiting Collision 
Avoidance

PassivationRe-entry 
Safety

Re-orbiting
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Post Mission Disposal Today

90% is the 
current guideline
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Effectivity of Measures

No mitigation

Extrapolation of our 
current behaviour

100% Passivation

100% Passivation +    
90% Post Mission 
Disposal
100% Passivation +    
90% Post Mission Disposal 
+ ADR (5 objects per 
year)
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Cleanspace Mitigation Technology

Deorbiting System

Passivation

Design for Demise

Design for Removal
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02 - Commissioning
- Target phasing

03 - Far Range 
Rendezvous

- Close Range 
Rendezvous

04 - Capture
- Stack Configuration

05 - Deorbiting

01 - Launch at 500 km

VESPA

06 - Reentry by 2025

Clearspace-1
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DEBRIS 
REMOVAL

INSPECTION

RECYCLING / 
MANUFACTURING

ASSEMBLING

REFUELLING / 
AOCS 

TAKEOVER

MAINTENANCE

HUMAN 
EXPLORATION
ASSISTANCE

TRANSPORTATION

Short-Term 
(<2025)

Mid-Term 
(<2030)

Long-Term 
(2030 +)

From Active Removal to In-Orbit Servicing



1818

Space Traffic Trends
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Space as a shared Resource

Capacity: typology & orbital regimes of artificial space objects compatible 
with a stable evolution of the environment
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UN Long-Term 
Sustainability 

Guidelines

“[…] a numerical integrator with 
a detailed gravity model, third-
body effects, solar radiation 
pressure, and a detailed 
spacecraft ballistic coefficient 
model.”

Current Legal Regime

Outer Space 
Treaty

UN and IADC 
Mitigation 
Guidelines

National 
Space Laws
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