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Distribution of Catalogued Objects
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Composition of the Catalogue \
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M Operational Satellites
M Retired Satellites
M Rocket Orbital Stages

Mission-Related Objects

Fragments

Space Debris = (orbital debris + re-entering objects)

Space debris are all man-made objects including fragments and
elements thereof, in Earth orbit or re-entering the atmosphere, that
are non-functional
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Space debris size distribution
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Explosion/Collision Fragments
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Evolution of the space debris environment
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“best case”: PMD 90% and no-MRO
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Current explosion rate worsens evolution of environment
90% PMD (post-mission disposal) is a very optimistic situation
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“*worst case” PMD 0% and MRO
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Exponential growth when explosions taken into account and PMD 0%

PMD 0% with no explosion reaches same values as PMD 90% with
explosions - explosions take away benefits of PMD
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Current situation: PMD 25% for RB, 10% for PL \=@Sa

S8688

258 T - T T
— PHD25RE,18FL - explosion - HRO :

== PHD25RB,16FL - no explosion - no HRO

sopea
E 208
70008 -
-
s
= -
w Q
- o
.5 G6a8aa - .3 158
@ £
- a
(=] [
g 2
= 5e0e8 - @
° L
&s [X)
“ 108
= a
S 40000 [ =
=
= =
= g
L]
30000 =
=
3 saf

208888 -

" PHD25RB,168PL - explosion — HRO
: PHD25RE,16PL - no explosion - no HRO =

10080 ! d i 8 ! ! !

8 58 100 158 204 8 58 100 1580 200

Years Years

Current compliance situation is very low
Trend with current situation similar to not doing anything (PMD 0%)
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Mega-Constellations
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Mega-constellations in the future environment { =@Sa
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Small satellites {:esa
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Small satellites and mega-constellations g
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Space Debris User Portal: https://sdup.esoc.esa.int &&iesa

space debris user portal

= DRAMA

= MASTER

= Oriundo

= Installers MASTER 2005
= Patches

= Documentation

» esa
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Effectiveness of Mitigation Measures

Effectiveness of Mitigation Measures
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Dealing with Space Debris Hazards in Space Safety =

eSa
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E http://www.esa.int/debris
)
i https://sdup.esoc.esa.int
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