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ESA’s Space Safety Programme

ESA S2P Team

Cleanspace Industrial Days 2023,

16.10.2023
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PROTECT ASSETS FROM SPACE HAZARDS
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Space Weather – key concepts
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Carrington Event (1859) – Coronal Mass Ejection
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Space Weather hazards on infrastructure

Astronaut radiation

Radiation damage,
charging/discharging

Solar cell degradation

Satellite navigation
errors

Errors in 
directional drilling

Telecommmunication
disturbances

Geomagnetically
induced currents 
in power grid

Increased radiation
doses in aviation

Increased atmospheric
drag

Aurora
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Halloween storms in October-November 2003
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L1L1

Space Weather Monitoring including Vigil

L5
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COSMIC: Aurora Mission
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NEO Airbursts

(30m diam)
February 2013

Chelyabinsk

(0.1m diam)
May 2019 Fireball 

Adelaide, Australia)

(10m diam)
December 2018 –

Bering Sea
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FLYEYE-1 - Concept
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First Warning by ESA’s Planetary Defense System
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Hera and DART

Dimorphos
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DART Impact
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Hera

Launch, operations, cubesat MOC and Science
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COSMIC: NEOMIR (Near-Earth Object Mission in the Infra-
Red)



16

©
M

ar
k 

Ga
rli

ck
/S

ci
en

ce
 P

ho
to

 L
ib

ra
ry

/G
et

ty
 Im

ag
es

Apophis Mission Study
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> 1m> 10cm>1cm>1mm
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Zero Debris Approach 

De-Orbit within 5 
Years

Prepare for 
Removal

Fail-safe 
Passivation

Reduce on-ground 
casualty risk

Short Term ~2023
Medium Term ~2026 

Long term ~2030

Active Removal 
Mandatory in case of 

Disposal Failure

Guarantee dark and 
quiet skies
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SPACE SAFETY TECHNOLOGIES 
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Design for Demise

Laser Tracking Space-based Debris Detection

Capture 
Interface

2D and 3D 
Markers

Detumbling 
technologies

Design for Removal
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SPACE SAFETY TECHNOLOGIES 

Active Removal In-Orbit Servicing
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Zero Debris Charter

Objective
Demonstrate the intention of the actors of the European and global space sectors to act collectively towards jointly 

defined, ambitious, meaningful and measurable targets, paving the way for collaborative capacity building activities.

Process
Co-development based on a ‘draft zero’ prepared by ESA

Two phases: written feedback and in-person workshops

Co-development partners
All interested actors (incl. public, private, academic and non-profit). ESA will be a partner among others.
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Towards Space Traffic Management
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Space Weather Forecasts
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Thank You !


