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LAUNCH TRAFFIC IN LOW EARTH ORBIT
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OPERATING IN ANEW ENVIRONMENT
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CLEARING THE PROTECTED REGIONS
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Visualisation of the protected regions
Image credits: re-adapted from 1SO24113
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36 000 KM
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Satellites this high are barely
impacted by Earth's atmosphere,
and could stay in orbit
indefinitely — they should be
moved up to the ‘graveyard orbit’

1200 KM

Satellites this high take about
2000 years to fall to Earth
they should be de-orbited to
quickly burn up in the
atmosphere

800 KM

Satellites here take 100-150
years to fall to Earth ~ they
should be de-orbited to quickly
burn up in the atmosphere

Satellites below this altitude
usually fall back to Earth in less
than 25 years




CLEARING THE PROTECTED REGIONS
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LOOKING AT THE FUTURE
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LOOKING AT THE FUTURE

Sentinel 1 . Sentinel-1A’s solar array after the impact of a millimetre-size particle, 2016




TOWARDS SUSTAINABLE OPERATIONS
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ESA'S ZERO DEBRIS APPROACH

In ESA we are implementing a policy that, by 2030, we have a ‘net zero pollution’ strateqy for objects in

space, by consistently and reliably removing them from valuable orbits around Earth immediately after they
cease operations. We need to lead by example here.
Josef Aschbacher, ESA Director General, 2022 , ’

Developing ESA Zero Debris approach Engaging partners, building a community

ESA SDM Policy ESA Technical Zero Debris
& Standard Developments Charter

Technical requirements ESA support to industry’s Jointly defined principles
for ESA missions and transition and compliance and targets for long term
contributions to SDM standards space sustainabijty




ESA'S SPACE DEBRIS MITIGATION REQUIREMENTS

DOCUMENT

A Space Debris Mitiation Clearance Probability of COLA Design for
Requirements criteria successful disposal & STM removal
+ Disposalin 5years + =90% considering + Encoding of current + Preparation for
(or less) in LEO both internal best practices removal for high-
+ Apogee below 375 km (reliability) and + Recurrent manoeuvre risk objects in the
for constellations external (impacts) capability in GEO, protected regions
+ If graveyard, factors in LEO for high and
no crossing with + >95% for large very high-risk objects,
known constellations constellations and for constellations
+ Monitoring and + Collision probability
reassessment threshold for action
< 1:10000

https://technology.esa.int/upload/media/ESA-Space-Debris-
W Mitigation-Requirements-ESSB-ST-U-007-Issue1.pdf

COLA: Collision Avoidance | STM: Space Traffic Management
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EVOLUTION OF SPACE DEBRIS MITIGATION INSTRUMENTS

Proposal for regulation

g " -~ eFormalisation of safety aspects I Coverage of collision -
; Z * Applicable to any mission providing Q avoidance operations -
= services in the EU (market access)
N - p oo I_ Evolution of numerical values €
o (i.e. decay duration reduction) =
ok Shor Talllc_cl)rlng based on risk B
S "' rofile
*Debris Free Space P
§ Missions by 2030 Introduction of new metrics
* «Target 99% disposal for evaluation
. ey K . “e - success rate
LA “orsmzozt | E-Eygar disposal in Provisions beyond protected =
f Ty regions
R e IIES . ) Foundations for active debris =
< Apoli v 4 4" removal/servicing missions
g‘ifs"'igibr'ﬁ;\‘/’i g‘i:’é ¢~ Decay within min(3x operational lifetime, 25 = J
services in the US years), with more stringent conditions for Extensions to other topics
(market access) large constellations, including on reliability 'ﬁ‘ (e.g. Dark&Quiet skies, B
« First fine for missed * Manoeuvrability above 600 km cybersecurity)

* Aggregated casualty risk threshold for large

disposal issued in 2023 .
constellations

All applicable to @11




CONCLUSIONS

@)

Level and type of current space
activity very different from the one
when international guidelines for
space debris mitigation were drafted

Emerging need to refine and
strengthen mitigation measures to
ensure sustainable operations, while

increasing the resilience of space
infrastructures

Several international initiatives
worldwide with common traits
(e.g. collision avoidance activities,
risk tailoring)

ESA Zero Debris approach:
goal to reduce debris growth in the
future through the adoption of more
stringent technical requirements

and the support to the development of
enabling technology solutions
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EUROPEAN SPACE AGENCY

THANK YOU!

francesca.letizia@esa.int
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