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Observations

• No ESA-funded BPEs in 2023/2024

• Survey campaigns with 1-m ESA telescope at the OGS Tenerife (~22 nights since June 2023)

• Follow-up breakup fragments

• Maintenance of catalogue of HAMR objects

• Measurement campaigns supporting the development/qualification of cataloguing tools

• TIRA tracking of (un)cooperative debris

• Aeolus and ERS-2 Re-entry

• VESPA fragmentation
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IZN-1 test-bed for laser ranging to space debris – project

of the Space Safety Programme

▪ Station site: Teide Observatory (2400 m) in Tenerife

▪ Turnkey solution based on COTS components

▪ Remote operations

IZN-1

28.3N 16.5W

Pico del Teide
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Re-entry

Re-entry predictions

• 2023-02 test campaign in July 2023.

• Peregrine re-entry – ad-hoc opening of the frontend, in January 2024

• 2024-01 (ERS-2) test campaign in February 2024. Radar imaging shows breaking up of solar panel in last days 

of re-entry (at around 180km altitude).

• Preparing for the re-entry from highly eccentric orbit for Cluster-II FM2 in Sep 2024 (2024-02 test campaign), 

as template for 4 more events and new mission baseline.

• ESA supports campaigns with detailed follow-up of selected re-entries.

Re-entry break-up

• Design for demise activities have moved from material- to full scale component-testing (e.g. reaction wheels, 

magnetorquers, etc.), dedicated developments (tanks), and mission implementation.

• Verification of prediction models (AVUM, thermomechanical testing), development of new models: High fidelity 

(FD, FEM) and automated multifidly models (TITAN)

• Mission preparation for controlled destructive re-entry break-up experiment (DRACO) to verify models in flight.
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Databases and Reports

Database activities

• IADC new REDB front-end successfully used since 2023-1 Reentry test campaigns.

• External API to DISCOS available, integration via token system possible

• Collision avoidance support front-end further upgraded

• Front-end for re-entry support: https://reentry.esoc.esa.int/ , https://estimate.sdo.esoc.esa.int/

• Front-end for fragmentation support: https://fragmentation.esoc.esa.int/

• Front-end for space debris index calculations: https://index.sdo.esoc.esa.int/

Reporting

• 26th of the Classification of Geosynchronous Objects, covering the year 2023, in draft. -> Summarised in 

Environment Report

• ESA’s Annual Space Environment Report (7th issue) released, Issue 8 covering 2023 in draft.

• Statistics: https://sdup.esoc.esa.int/ (updated monthly)

• Report: https://www.sdo.esoc.esa.int/environment_report/Space_Environment_Report_latest.pdf

• ESA registry of objects in space, coordinated with DISCOS

https://reentry.esoc.esa.int/
https://estimate.sdo.esoc.esa.int/
https://reentry.esoc.esa.int/
https://index.sdo.esoc.esa.int/
https://sdup.esoc.esa.int/
https://www.sdo.esoc.esa.int/environment_report/Space_Environment_Report_latest.pdf
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Models

• Maintenance and Development

• DRAMA 3.1.0 released April 2022 ( Support to ESSB-U-HB-002 Issue 2 , Major improvements in 

re-entry safety module)

• MASTER 8.0.3 released April 2022 (bug fix)

• DELTA 4.0.1 Limited licensed release for scientific research, verified for Environment Report 2023

→ Updates for Q3 2024 foreseen.

• DRAMA 3.1.1 (bug fix)

• MASTER 8.1.0 (enabling API based custom population overlays, reference population 2023)

• DELTA 4.1.0 ( IADC/ESA environment report support version ), limited licence available

• DMF (Debris Mitigation Facility) / DRAMA 4 -> Release event 16 January 2025

• Web-based front-end https://sdup.esoc.esa.int with ~6500 active users worldwide (~100daily)

• Active forum for extended user support.

https://sdup.esoc.esa.int/
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Risk assessment tools and meteoroids

HVI Risk Assessment tools

• ESABASE2/Debris version 12.1 available at https://esabase2.net

• ESABASE2/Debris version 13.0 in preparation with improved framework and technical features

• Prototype developed of a fast Collisional Break-up Model that can be based on numerical simulations

• Shape effects in hypervelocity impacts activity ongoing

Meteoroid model activities

• Focusing of micrometeoroids in X-ray optics

• Characterization of Micrometeoroid induced Dark Current Increase in Si detectors

• Cometary dust coma model

• Dust model for the Saturnian System

mm-cm size instrument studies

• Large area low resource integrated impact detector

• Mission feasibility assessment to deploy large sails with visual inspection system

https://esabase2.net/
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Zero Debris Approach development

In ESA we are implementing a policy that, by 2030, we have a ‘net zero pollution’ 

strategy for objects in space, by consistently and reliably removing them from 

valuable orbits around Earth immediately after they cease operations. 

We need to lead by example here. 
Josef Aschbacher, ESA Director General

Technical requirements for 
ESA missions and  

contributions

ESA support to industry’s  
transition and compliance 

to SDM standards 

Crowd-sourced technical 
solutions to reach Zero 
Debris targets by 2030 

Jointly defined principles 
and targets for long term 

space sustainability 

ESA SDM Policy 

& Standard

ESA Technical 

Developments

Zero Debris 

Technology Booklet
Zero Debris Charter
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Rationale for Zero Debris approach

What PMD90(25y) meant when 

IADC drafted their recommendation  

What PMD90(25y) means now

“Fixed guideline”-path

“Fixed risk”-path

Index value at the start of the simulation

Zero Debris approach to clearance 

aims to maintain the risk levels 

and delay the debris population 

growth rhythm by about 1 order of 

magnitude

PMD: Post-Mission Disposal | NFL: No Further Launches | Extr: Extrapolation

PMDX(Y): X = success rate, Y = disposal duration

Reduction 

of decay 

time

Increased 

success 

PMD

Zero 

Debris 

approach

Current mitigation approaches 

insufficient to guarantee a stable 

evolution of the debris environment 

(even if observed with much higher 

rates than currently)

2021

2040

Safety aspects related to the 

degradation of the orbital 

environment addressed with 

guidelines on collision 

avoidance operations and 

space surveillance
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Short Term ~2023

- EoL disposal to ensure decay within 5 
years & collision probability < 1 in 1000

- High probability of orbital clearance 
>0.9 and regular re-evaluation 

- Interface for removal in protected 
regions

- CAM and trackability improvement 

- Space Traffic Coordination best 
practices

Medium Term ~2026 

- Improved monitoring and failure 
prognostics

- Passivation robust to system failure

- Avoid release of Mission Related Objects

Long term ~2030

- Limit overall probability of debris generation by 
collision and break-ups

- Complementary ADR in protected regions 

- Reduce cumulative on-ground casualty risk

- Enhanced Space Traffic Coordination

- Effective CAM and trackability operations

- Mitigate effects on Earth and Dark and Quiet Skies

Phase-in of Zero Debris Approach
Zero Debris policy to evolve in a step-wise approach together with technology maturation

Lead = own standard where we can steer the process (content & pace)

Lead ≠ proceed in isolation: intention to flow-back requirements into ECSS/ISO WGs
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ESA’s Space Debris Mitigation Policy

ESSB-ST-U-007

ESA Space Debris 

Mitigation Requirements

Applicable to all missions 

regardless of their phase 

Introduction of the Space Debris 

Mitigation Assessment Board

Definition of the perimeter 

of applicability

ESA/ADMIN/IPOL(2023)1

ESA Space Debris

Mitigation Policy

ESA space systems, operations under ESA’s 

responsibility, contribution to international 

activities, procurement of launch services

It provides recommendations in case of Mission 

Extension Reviews, anomalies affecting space 

debris mitigation measures, and requests for 

deviations/waivers

Who?

https://technology.esa.int/upload/media/ESA-ADMIN-

IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf

http://www.iadc-online.org/References/Docu/admin-ipol-2014-002e.pdf
https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
https://technology.esa.int/upload/media/ESA-ADMIN-IPOL-2023-1-Space-Debris-Mitigation-Policy-Final.pdf
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ESA’s Space Debris Mitigation Requirements

Clearance

criteria

+ 5 years in LEO

+ Collision probability 

threshold

+ Apogee below 375 km 

for constellations

+ If graveyard, 

no crossing with 

known constellations

Design for 

removal

+ Preparation for 

removal for high-

risk objects in the 

protected regions

COLA 

& STM

+ Encoding of current 

best practices 

(e.g. data sharing)

+ Recurrent manoeuvre 

capability in GEO, 

in LEO for high and 

very high-risk objects, 

and for constellations

+ Collision probability 

threshold for action 

≤ 1:10000

COLA: Collision Avoidance | STM: Space Traffic Management

What’s new

ESSB-ST-U-007

ESA Space Debris 

Mitigation Requirements

What?

https://technology.esa.int/upload/media/ESA-Space-Debris-

Mitigation-Requirements-ESSB-ST-U-007-Issue1.pdf

Lunar 

orbits

+ No MROs

+ Breakup prob. 

< 1:1000

+ Space traffic 

coordination

+ Analysis of 

disposal options

https://technology.esa.int/upload/media/ESA-Space-Debris-Mitigation-Requirements-ESSB-ST-U-007-Issue1.pdf
https://technology.esa.int/upload/media/ESA-Space-Debris-Mitigation-Requirements-ESSB-ST-U-007-Issue1.pdf
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ESA’s Space Debris 

Mitigation Toolkit

ESA’s Space Debris Mitigation Compliance 

Verification Guidelines

ESA/ADMIN/IPOL(2023)1

ESA Space Debris

Mitigation Policy

How?

ESSB-HB-U-002

ESA Space Debris 

Mitigation Compliance 

Verification Guidelines Indication of what’s expected at 

the different mission phases Update & planned releases 

to support analyses

Guidelines on suitable 

methodologies for verification

Revision of ESA’s available tool 

for compliance analysis

Update/coordination of/with  

related documents
Design-for-Demise, 

Close Proximity Operations

http://www.iadc-online.org/References/Docu/admin-ipol-2014-002e.pdf
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Small particle instrumentation activities

ASTERIA (Active Sensors for Telemetry of Extraterrestrial 

Impactors At Gateway) 

• Suite of science instruments to detect interplanetary, 

interstellar and lunar dust and space debris 

• Currently a definition team is preparing a baseline for an 

industrial study phase prior to science selection

• Main focus is on high TRL instruments for impactors in the 

micron range

SAILOR (Sail Array for Impact Logging in ORbit)

• Space debris environment models lack data on small objects, 

especially in millimetre to centimetre regime.

• Deploy very large surfaces (25 – 100 m2) in orbit to get a 

statistically sufficient number of impacts

• Pre-phase A completed 2022, Phase-A/B1 starting Q2 2024.
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ESA Launches since 41st IADC 2023

Euclid

• Falcon 9 launch from Cape Canaveral on 

1 July 2023 15:12 UTC to Lagrange 

Point L2

• Wide-angle, 600MPix visible light/near-IR 

spectrometer and photometer

• Observe redshift of galaxies to better 

understand dark matter and dark energy
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ESA missions reaching EOL since 41st IADC meeting

Sentinel-1B

• One of a two-satellite constellation

• Mission ended for Sentinel-1B in 2022.

• De-orbiting operations are still ongoing (same 

status as in last IADC)

Aeolus

• Assisted re-entry on 28 July 2023 at 

18:46UTC

• IADC members provided predictions for 

the re-entry time and location starting from 

its uncontrolled phase (i.e. after the last 

apogee burn)
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Collision Avoidance

Collision Avoidance:

• ESA team currently monitors conjunctions for a total 

fleet of 13 spacecraft

• 36 avoidance manoeuvres since last IADC (June 

2023)

Co-chairing Space Operations Sustainability WG:

• Interagency Operations Advisory Group (IOAG)

• Report published covering Space Debris and 

Collision avoidance, End of Life activities, Spectrum 

and Interferences

• Available via www.ioag.org -> Public Documents

http://www.ioag.org/
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Operational reality of close approaches

Object class of secondary objects for 

conjunctions of ESA missions in lower LEO

(Example here: Swarm-B, CDM risk>10-6)

Continuing trend: Drastic increase of 

conjunctions among operational 

spacecraft

Issues in coordination

- Contact data

- Different timelines

- Slow communication

- Unclear mano plans / invalid catalogue data

- Unknown accuracy of operator provided data

- Risk of misinterpretation
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ESA Thematic Workshops

European Hypervelocity Impact Risk Assessment 

Forum (1-2 Oct 2024, https://indico.esa.int/event/509/ )

• Intended to cover hypervelocity impact testing, impact 

effects modelling, numerical impact simulations, failure 

equations modelling, impact risk assessment tools and 

development, mitigation by design and particle 

detection / instrumentation

• This 4th event will focus on in-situ spacecraft data and 

environment modelling

https://indico.esa.int/event/459/

https://indico.esa.int/event/509/
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26-27 June

Interactive workshop focused on the collaborative development of the Zero Debris 

Technical Booklet. Four technical sessions, each of which thematically groups the Zero 

Debris Targets and Principles:

• Session 1: Avoiding Debris Generation

• Session 2: Clearing Orbits

• Session 3: Mitigating Consequences

• Session 4: Surveillance and Coordination

In-person only &  limited seats: we kindly request organisations to coordinate and 

send representatives who can actively contribute to the technical discussions.

Side events (also hybrid) related to the topics of 

• 25 June: Space debris index and capacity: demonstration of the THEMIS tool

• 25 June: Circular economy

• 28 June: Close proximity operations

Announcement with details on format & registration next week

Zero Debris Workshop + side events
25 – 28 June 2024 (ESOC)
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ESA Thematic events
21

22 May 2024: Space Surveillance and Tracking for Spacecraft Operations 

– Connecting the dots between modelling, design, and practice

November 2024: 6th International Space Debris Re-entry Workshop 

– Sharing of experience on novel re-entry concepts
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THEMIS workshop

Final presentation & workshop (demo) on 25th June 2024 in ESOC

Contact points camilla.colombo@polimi.it , Francesca.Letizia@esa.int

Achievements:

• Methodologies for space debris index extended to any 

orbital region (and possibility for comparison)

• Backend for computation of space debris index with a 

large level of automation for up-to-date assessment

• Open user-friendly web frontend to facilitate the 

adoption and familiarisation with the approach

Tracking the Health of the Environment and Missions In Space

mailto:camilla.colombo@polimi.it
mailto:Francesca.Letizia@esa.int


9th European Conference on Space Debris
1 – 4 April 2025 (TBC)

The European Conference on Space Debris is the largest dedicated 

gathering on the subject. Internationally renowned scientists, engineers, 

operators, industry experts, lawyers and policy makers meet here to 

discuss different aspects of space debris research, including 

measurement techniques, environment modelling theories, risk analysis 

techniques, protection designs, mitigation & remediation, as well 

linking with policy and regulation .

The 9th edition of this leading conference on space debris matters will provide a 

unique forum for information exchange, technical discussions and networking 

between space debris researchers, engineers & decision takers of industry, policy 

makers & space lawyers, insurance underwriters, space & ground system 

operators, institutional organizations (e.g. space agencies, EU, UN, IAA, COSPAR), 

academia, and the defense sector.

Papers will be selected on the basis of:

- interest in the subject by the target audience

- relevance to the conference topics

- originality of the ideas presented

- quality and clarity of the content

A “No Paper – No Podium &  No Podium – No Paper” rule applies.

Proceedings from the previous conferences are available via 

https://conference.sdo.esoc.esa.int/

Important Dates (tentative)
1 Oct 2024 Abstract submission starts
1 Nov 2024 Registration opens
15 Nov 2024 Deadline for abstracts
15 Jan 2025 Notification of authors
1 Mar 2025 Final program
25 Mar 2025 Deadline for full papers
1 - 4 Apr 2025 9th European Conference on Space Debris
June 2025 Publication of proceedings

Conference Venue
The conference will be announced asap.

Registration Fees
Registration fees: TBD EUR (target 600-750EUR for full participants, student reduced)

Point of Contact
Conference Website TBA
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