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Mega Constellations (= 10,000 LEO satellites)
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ESA’s Annual Environment Report &&:esa

Statistics on the success-rate of Post

— Public Report on the Mission Disposal Manoeuvres
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https://www.sdo.esoc.esa.int/environment_report/Space_Environment_Report_latest.pdf
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Environmental Effects of a Large Constellation

100000 Ba‘ckground 90% PMD - No constellation
Background 90% PMD + Constellation 100% PMD
Background 90% PMD + Constellation 90% PMD
= Background 90% PMD + Constellation 80% PMD
S 80000 Background 90% PMD + Constellation 50% PMD
N
o
L
- 60000 7
=
o0
[
B,
]
O 40000
ES)
D
=0
£ e g !
= 20000 .
0 . . . . .
2000 2050 2100 2150 2200
2076.35, 107388, Year
ESA UNCLASSIFIED - For Official Use Holger Krag | 11/06/2019 | Slide 5

— 0l b c= ™ W = "Il D - 5 mm Il — S= K1 2 = ¥l European Space Agency



Late Effect of Design Flaws

— DMSP (Defence Meteorological Satellite Programme)
— Series 5D-2 (9 spacecraft, 7 broken-up)
— Battery fault

27 fragments 84 fragments 235 fragments
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Impact on Astronomical Observations

— AAS Position Statement
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Environment capacity: main concepts & €eSd

Space as a
shared resource

. dctive satelliteS
Nactive payload®

/ocket bodies
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Capacity: typology & orbital regimes of artificial space
objects compatible with a stable evolution of the

environment

» Krag et al., 1th TCSSA,
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Impact of a mission on the space environment
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Existing Work on Large Constellations &iesa

— GVF Best Practices

March 2017

Inter-Agency Space Debris Coordination Committee fo r S pace S u Stai N ab i I ity

N EN DN T e | i ™=

IADC Statement and First
Recommendations on Large
Constellations of Satellites in

Low Earth Orbit

Issued by IADC Steering Group
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Automated Collision Avoidance &ge/sa
Encounter Details
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