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Space Safety

Sace Saety

Ambition:

An single programme covering:
- Space Weather

- Planetary Defence

- Debris and Cleanspace

- Gap analysis and setting of
priorities to identify new activities
(proactive architect role!)

- new & strengthened partnerships




Recover @ .
RESILIENCE
Space
Respond @ Safety To address threats and hazards (man-made and natural),
lines of activities can be pursued to contribute to:
1) Identify threats and hazards;
2] Analysis of their probability:
Mitigate @ 3) Recognition and analysis of severity and magnitude;
4) Prevention/Mitigation/Protection (as a function of 2 & 3);
5) Crisis management & communication management
(management of situation);
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Protect @ ) Recovery
SAFETY AND SECURITY
Prevent T
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Threat nature Vulnerability Consequence that
and magnitude to a threat could result

Focus of Space Situational Awareness Programme so far
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Cornerstones of Space Safety
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Space Safety

CORNERSTONE TOPICS TECHNOLOGY DEMONSTRATORS
1. SWE L5 mission (L1, US) 1. Close proximity GNC, etc.

2. Asteroid deflection demo. for | | 2- SCAS demonstration on

Planetary Defence e.g. Proba 2
3. Debris removal as an anchor
institutional mission; and OPPORTUNITIES
4. Spacecraft Collision 1. Space servicing (& Co.) as a

Avoidance addressing Debris commercial follow-up of debris removal

and Cleanspace 2. Space Science....!
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Gap analysis and setting priorities

Threat
Detection and
Analysis

— Protection —

Prevention

Responding
Crisis Mgmt —
Recovery

Data — sharing &
assets (existing and
new)

Data - info —
capabilities for E2E
modelling,...
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Mitigation
|

Exploitation of information gained*

Technological
advancements for
protection/prevention
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Specific remediation
actions*

* high commercial potential
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Planetary Defence .... Beyond 2019

NEO Detection and Threat Analysis
«  NEO observations
*  NEO sensors development
« Networking of assets
NEO impact mitigation and protection
« Deflection techniques

« Asteroid deflection mission
- Cornerstone

- NEO applications and services
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Planetary Defence Roadmap
national authorities

heric impact monitoring system

ESA NEOMAP
Euneos Nero Earthguard 1
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Simone Ishtar Don Quijote
Phase A study

ESA Space Situational
Awareness Programme
NEO coordination centre

NEO characterisation
Technology readiness

FlyEye 2

AIDA

NEOShield 1 + 2
(EV)
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Rosetta e,

2010

Phase 0 studies

2000 FlyEye 1 12020

US Planetary defense programme
UN IAWN/SMPAG

\DART

Discovery programmes
NEAT, LONEOS, LINEAR, Spacewatch, Catalina, NEOWISE, Pan-STARRS
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NEAR-Shoemaker  Deep Impact (cch;:f)ez "+ Earth-based
(NASA) (NASA) u observation
Hayabusa 2
Hayabusa (JAXA) OSIRIS- Rex
(JAXA) (NASA)
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FlyEye 4

FlyEye 3 ESA/Europe

Explorers (12v)

Space-based observatory

Multi-object Physical
tours properties/
Low cost s/c tomography

2030 2040

space-based
cbservatory

Gravity tractor | International

| ESA Mission studies |
Relevant science missions

-] European Space Agency

Nz ~
S O m 1wl



