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* Neill Armstrong and Buzz Aldrin

* Pete Conrad, Alan Bean,

* Alan Shepard, Edgar Mitchell,

* David Scott, James Irwin,

« John Young, Charles Duke,
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How the Kessler Syndrome can end

all space exploration and destroy
modern life

An increasingly likely catastrophe can cause major disruptions in space flight and our

Exploring space is one of humanity's most hopeful activities. By going out

nto the great unknown of the Universe, we hope to extend our reach, find

new resources and life forms, while solving many of our earthly problems.

IFE | ALL PRIME INTELLIGENCE

the US with a space attack,

The,. "
Guardian

most viewed

Live Lewis Hamilton wins the
& Russian Grand Prix - asit
Tv happened

Live Ryder Cup 2018: Europe
10.5-8.5 USA - Sunday singles
live!

», Indonesia tsunami: death toll
= could reach thousands,
officials say

Live Tsunami in Indonesia:
death toll at 832 and expected
. torisesharply - live updates

[, I RIS PSS N 7 ¢ I

Atz s Faln™l Analyses

b Sections Forums

Omar Lamrani
Senior Military Analyst, Stratfor

Omar Lamrani focuses on air



I1_) Outer space and Karman
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the atmospheric boundary at the altitude of
100 km (62 miles)the highest achievable
point for ordinary aviation: Aeronautics

the highest achievable point for ordinary
aviation: Aeronautics

the lowest point under which the
atmosphere is too dense for a spacecraft to
remain on a stable orbit without a
continuous pull of its drive: Astronautics

(altitude where the speed necessary to
aerodynamically support the airplane’s full
weight equals orbital velocity (assuming
wing loading of a typical airplane). In
practice, supporting full weight wouldn't be
necessary to maintain altitude because the
curvature of the Earth adds centrifugal lift
as the airplane reaches orbital speed)

2) history — 1942
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Satellites
NATIONAL DEFENCE SATELLITES
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Table 1: Space effects and possible sources (not an all-inclusive list)
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Earth observation satellites
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Figure 5: Today's reliance on GNSS positioning and timing signals
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https://www.youtube.com/
watch?v=MGJss4IDaBo

OPEIrMICUS

o Europe’s eyes on Earth




i,
.4 —~ FRONTEX

» Support to EU External Actions (implemented in partnership with the
European Union Satellite Centre and the Emergency Management
Service);

* Maritime surveillance (implemented in partnership with the
European Maritime Safety Agency, EMSA);

e Border surveillance (implemented in partnership with FRONTEX).



Space Security Definition:

,Secure and sustainable access to space and its use, as well as

freedom from threats emanating from space.”

- Definition based upon Outer Space Treaty principles (of 1967)

- Outer space should remain freely sustainable for all to peaceful use
now and in the future

Clay Moltz:

the ability to place and operate assets outside the Earth’s atmosphere
without external interference, damage, or destruction

The three dimensions of space Security by Jean-Francois Mayence:




Three dimensions - interrelated areas

1) Outer space for security:
Satellite systems contributing to security and defence initiatives

I1) Security in outer space:

Keeping space assets and infrastructure intact against natural and
human risks. Maintaining sustainable development

I11) Security from outer space:

Protecting humanity and the environment from natural threats and
risks originating in outer space



urrent trends

* Privatization + commercionalization
e Turism

* Asteroid mining?

« Growing number of actors
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NewSpace

 Technological progress = large amount of actors and assets
* Cheaper development, production and operation of satellites and
launchers

 Various industrial sectors - such as IT companies, investment and media
companies

* New approaches, emphasis on innovation, lowering the overall price due to
competition
* Products are not perfect but sufficient
* Priority is given to a lower price before a perfect performance, reliability
and endurance
* More efficient and simpler manufacturing processes

« Cheaper components, 3D printing, open source software, adaptable
production model



Risks and threats
1) Space debris

Figure 1.1 Growth in on-orbit population by category®
» Kessler syndrome
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Starfish Prime SM-3 missile Fengyun-1C
1962 2008 2007



What topics to follow?

* Private sector

* Legal system

* Miniaturization — microsatellites
 Evolution of autonomous systems
* Antisatellites system

* Planetary Defence
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