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Development of the Launch Traffic
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Mitigation of Space Debris esa
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Post Mission Disposal LEO - all objects

Payloads Clearance in Low Earth Orbit
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(a) Relative clearance of LEO,5pc by payloads.
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Saving our Future
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Zero Debris

“In ESA we are implementing a policy that by
2030, we have a ‘net zero pollution’ strategy for
objects in space, by c:onsistently and reliably
" removing them from valuable orbits around Earth
immediately after they cease operatlons We need

. to-lead by example here
ESA Director General Josef Aschbacher

Zero Debris Charter
opened 6 Nov 2023

ESA Space Debris Mitigation Standard & Policy
published 30 Oct & 3 Nov 2023
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Zero Debris implementation esa

A step-by-step approach, leading by example to implement Zero Debris by 2030. This
approach is enabled by technical advancements and implemented through a state-of-the-
art space debris mitigation technical standard, applicable to ESA missions.

Engaging like-minded actors of the space sector in a collective effort towards space
safety and sustainability

- Zero Debris Technical Booklet

List of needs, technical solutions and contributions gathered through the Zero Debris community to achieve
/ the jointly defined sustainability targets by 2030
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ESA SDM Standard: What's new? - some examples @esa
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ESA’s Zero Debris Approach

Short Term ~2023

De-Orbit within 5
Years (or less)

Prepare for
Removal
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Active Removal
Mandatory in case of
Disposal Failure

Guarantee dark and
quiet skies
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49 Zero Debris Charter: Principles and Targets

Probability of Debris generation by break-ups or collisions

The probabllity of space debrs generatfon through collisions and break-ups
should remafn below 1 [ 1000 per abject during the entire arbital Ifetime.

Release of space debris

debris and minimise unintentional

Timely dearance of low Earth orbit and geostationary Earth
generation

orbit regions should be achjeved with a probability of
success of atleast 9% after end of mission, induding
through external means when necessary.

No intentional release of space @ Timely and successful clearance

Adverse consequences of .
Space Debris Casualty risk on ground
o # The casuslty risk from re-antering objects should remain
; : 4 ' significantly lower than 1 In 10 000, striving towards zero
fivena Im'?ad:sf sisianalinoen § ! 1 casuslty. A suitshle ageregate risk threshold for
the population, infrastructure, ¢ - constellations of sateliites In the low Earth orbit region
earth environment, and dark and should be ldentfffed.
quiet skies should be minimised.

Space Traffic Coordination

Common knowledge and P Routine and transparent information sharing should be
: . A facilitated and active partidpatfon in strengthening global
understanding of Space Debris @ .

space traffic coordinatfon medhanisms should be
encouraged.

Constant and collaborative efforts to
improve our understanding of the space p .
debris population and its impacts Space Surveillance and Tracking

Aceess to timely and aceurate data on space olyscts dawn to a size of 5em or smaller 1
low Earth orbit and 20 em or smaller (n geostatfonary Earth arbit shauld be improved to
enhanee deciston making capabilittes for eolliston aveidaree.
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Zero Debris Charter
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Zero Debris Charter: 12 States
signed at the Brussels Space Council

Zero Debris Charter: 40 companies
and universities signed at ILA 2024
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177 entities have registered their
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From SSA to Space Safety
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Space Safety Programme Content @esa
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ESA ZERO DEBRIS

URGENT ACTIVITIES

Impacton ™,
Lunar Missions ™

[ - N
.......................... Impacts on Uncooperative
...............  MEO Missions Removalin GEO
Large LEO %
platforms )
evolution
Small LEO ™. Other Activities

platforms : __
o o evolution Space Debris Release & Probability of successful
disposal
CubeSats (e Break-Up and Collision Risk Management
. Pplatforms 5
y evolution
""._ (o Space Surveillance & Space Traffic Coordination

(o Re-entry Safety & Demisability
ZD Impacts on
launchers (° Dark and Quiet Skies
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In-Orbit Servicing
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Goal of the ZD Technical Booklet Eesa

The proposed booklet initiative aims to answer to the call to define collaboratively how to reach Zero Debris
by 2030:

g 1. Involve all stakeholders in identifying the technical needs and possible solutions

o —
o —

2. This booklet is for the benefit of everyone involved in the Zero Debris effort and could be the
ﬁ support different stakeholders' contributions in the future

. ESA acts as a facilitator for the booklet, is one of the contributors and will be one of the
beneficiaries.

. Inputs include Zero Debris Charter but also national and international guidelines and
regulatory frameworks.

. Participation is voluntary and the outcome is for information

Participants of the Technical Booklet Working Group are invited to reflect

on how the Booklet can serve their organisation’s internal strategy
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Space Weather Hazards
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Major Events in 2022/2024

Home MNews Sport Business Inncvation Culture Travel

SpaceX loses 40 satellites to
geomagnetic storm a day after launch
3 Febiuary 2022 Share =
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VIGIL Mission — Space Weather Network
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ESA / EC collaboration on Space Weather @esa

Non-European g
missions Data Hub Users-
Space Weather

Collaborating _ products )

New Sensors '
2 R Aviation, Power-
VIGIL M 2 _ | ¢ grid opérators,
: ' | ' spacefarers,
— : ‘insurers,
ESA Hosted ‘ K military .
payloads - : .
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