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Space Sustainability

e Space is a critical infrastructure
e Our everyday lives are reliant on space infrastructure

» Safety and security of operating in space is paramount

e Space is becoming more:

* Congested
* Contested
 Competed
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Current State of Low Earth Orbit

Evolution in All Orbits
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Source: ESA’S ANNUAL SPACE ENVIRONMENT REPORT

» Plus lots of non trackable objects. Estimated number based
on ESA MASTER 8 model and NASA ORDEM model:
» 1,000,000 objects between 1cm and 10cm
» 130,000,000 objects between 1mm and 1cm

> 36,000 objects > 10 cm (30,000 actually tracked)

» Dramatic increase in the last 10 years of the number of objects
(Active Satellites and Debris) mostly in LEO due to:

* Increasing launch activity with lots of smallsats orbited
including (e.g. Starlink 12,000 planned) mega-

constellation

* Debris resulting from fragmentation events
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Collision Risk

Mean Time To Collision(MTTC) = f (orbit spatial density, decay time per orbit, cross-section area)

=  Orbit spatial density = Cross-section area
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Figure 3: Publicly available catalogue of space objects tracked by the US SSN as of 22 May 2020 (Combined Force Space NANO 1-20 kg ‘f—e

Component Command, 2021). The ‘Payload’ category comprises both operational and non-operational objects.

= Decay time per orbit for an object with an average Area/mass = 0,015 m2/kg

Satellite Altitude =  For the purposes of this calculation, we have taken

200km RO objects larger than 1cm only
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Normalised MTTC for All Active Satellites

MTTC per m2 for all Active Satellites
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MTTC for all Active Satellites

MTTC for all Active Satellites

e Hypothesis:
* Alldebris>1cm
0w ¢ «  NASA ORDEM model
1000 obe T 050 «  Circular or near circular orbits
£ g e&°°
° 3 ee o '.. s 4
o ® oe
‘. L L] ' ® [ .
10000 o ® : . ‘e, ° ® e &. . MTTC largely inhomogeneous:
. ‘oo We, O ° ° OneWeb ¢
- )
» o %2 ee '., s ° ¢ *  MTTC of 300 years for large
i ] .
g e *%as® o . standard satellites at 850 km
“» o= -, o} .
° altitude
. .
e L]
h . Satellite type *  MTTC of 10’s of million years for
® Mega-constellation Picosat at 400 km altitude
10000000 - f.: .® @ @ Microsat
. - '.' ® MNanosat
@ Picosat
100000000 =
400 600 800 1000 1200 ® Standard
Altitude (km)

TUALI e s
¢ Source Seradata
As computed by SCOR as of 16/05/2021




Future Outlook

Number of spacecraft currently ordered/in production for launch by end 2032, by orbit
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Solutions

* Mitigation
= Prevent debris creation through design
= Follow international and national guidelines (NASA, IADC, ISO, ESA)

e Space Situational Awareness
= Use publicly available data
= Commercial data becoming more accurate
= Share your data, be seen

 Removal of Debris 4
= Government and commercial initiatives and programmes
= Various technologies
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Actions

@ oo esa
SUSTAINABLE SPACE

Space may be immense, but orbits around Earth are a limited resource. These orbits need to remain free from debris
to ensure the long-term sustainability of space for current and future generations, and the benefits it brings:
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SUSTAINABILITY
" |ndustry-Government-Academia @
" | nte rn at i O n a I Increasing amount Remove debris Research and Management

of space debris from orbit development of space traffic

= Space Safety Initiative Working Groups

P Increasing Automated Data sharing
e~ space traffic collision avoidance

e Governance

= Responsible Regulation * 09

Increasing number and Improve adherence In-orbit

u D e b rl S Re m Ova I types of space actors to existing guidelines servicing

= Space Traffic Management ‘

Large Strengthen international
constellations cooperation

* Create Norms of Behaviour @

Eomplexityvof Increase rates of registration of
space operations launched objects with the UN
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What Can the Insurance Industry Do?

* Insurance is a key enabler of the space industry

* Advocate responsible behaviour in space

* Collaborate with industry, governments and academia
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HEY, LOOK, I FOUND
A SATELLITE! CANT
KEEP IT? PLEASE?

SUJEETIE, NO.

PUT IT BACK
WHERE YOU
FOUND IT.

217

BUT L THINK IT

LAS ABANDONED!

AND IT'5 SO CUTE!
PLEASE?
PLEEEEASE?

|
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FINE. BUT YOU HAVE TO
PROMISE TO BOOST IT
TO A GRAVEYARD ORBIT
WHEN IT STOPS WORKING.
DONT JUST LEAVE T
DRIFTING HﬁJUND
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VE'RE SERIOUS, T
AM MOT CLEANING
UP AFTER KESSLER
SYNDROME. AGAIN.

WE COULDN'T
USE THE DINING
ROOM FOR L&'{:E?

I PROMISE,

Ay

Source: xkcd.com




