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General frame:

• Officially created within IAA in 2012
- Independent Committee
- Permanent Committee
- Attachment to Commission V questionable

• Actions of the Committee:
- Position Paper on Orbital Debris in 1993, revised in 2000
- Position Paper SG 5 1 on Space Debris Mitigation in 2006Position Paper SG 5.1 on Space Debris Mitigation in 2006
- Position Paper SG 5.5 on Space Debris Remediation in 2013
- Participation to SG 5.10 on Orbital Debris Removal: Policy, Legal, Political and Economic 
considerationsconsiderations
- Situation Report Paper SG 5.14 ongoing, to be discussed today
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Terms of Reference (recall):
Scope

Coordination of all activities related to Space Debris within the Academy

•Organization of the IAA Symposium on Space Debris A6 for the IAC, proposals for Keynote Lectures within g y p p , p p y
the A6 Symposium, or Highlight Lectures in the more general IAC frame,

•Organization of any stand-alone conference on Space Debris on behalf the Academy, 

•Coordination of the Academy sponsoring, participation and contribution to selected conferences dedicated 
to Space Debris, such as for instance the ESA Darmstadt Conference,

•Coordination of the Space Debris contribution in conferences not dedicated to Space Debris, but where 
some sessions may be devoted to the topic, sponsored by the Academy,

Di i i f i f i h b f h C i i l d i l i ki•Dissemination of information among the members of the Committee, mainly during regular meetings taking 
place twice a year, before the IAC and during the IAA March meetings in Paris.
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Membership:
No need to be member of IAA !

- Members of the IAA A6 Symposium Program Committee (chairs & rapporteurs)
- Members of the Program Committee of other IAA sponsored conferences with Space Debris concerns- Members of the Program Committee of other IAA sponsored conferences with Space Debris concerns
- Members of Space Debris related working groups (IADC, UNCOPUOS, COSPAR, ISO …)
- Academics, Labs, Universities, Industrials… working on the topic

However, it is requested to be somehow “active”:
- Participation to the meetings 
- Debriefing of activities during the meetings

Cross information with other members- Cross information with other members
- Contribution to studies and reports

Two meetings per year:g y
- One just before each year’s IAC

Includes the status of the sessions, workshops, round tables… of the week
- One just before or during the IAC March Meeting in Paris

Includes the pre selection of the abstracts for the following IACIncludes the pre-selection of the abstracts for the following IAC
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Official membership:
Co-Chairs:
Christophe Bonnal

Hussey W John 
Hyde James 
Jah Moriba
Kelso T. S

Christophe Bonnal
Heiner Klinkrad
Jer-Chyi Liou

C itt M b hi

Kibe Seishiro
Heiner Klinkrad
Kouprianov Vladimir 
Krag Holger 

Committee Membership: 
Adimurthy Vipparthi
Agapov Vladimir 
Ailor William H

Anyone missing?
Michele Lavagna

g g
Krisko Paula H
Masson-Zwaan Tanja
Mathieu Charlott
Matney Mark

Akahoshi Yasuhiro
Alby Fernand 
Anselmo Luciano 
Anz-Meador Phillip 

Anyone to be removed?
Kouprianov Vladimir 

Matney Mark 
McKnight Darren S
Meshcheryakov Sergei A
Mulrooney Mark 
Pardini Carmenp

Berend Nicolas 
Brachet Gerard
Cazaux Christian
Christiansen Eric L

van Breukelen Eddy D

Note:

Pardini Carmen 
Perek Lubos
Piergentili Fabrizio 
Prasad MYS

Christiansen Eric L
Crowther Richard
DiPentino Frank
Dolado-Perez Juan-Carlos
F h P l

Note:
Numerous members never give any sign of 
life, and never answer to any of the e-mails

Schaefer Frank 
Schildknecht Thomas 
Seitzer Patrick 
Stansbery Gene 

Faucher Pascal
Finkleman David 
Flury Walter 
Francesconi Alessandro 

y
Stokes Hedley
van Breukelen Eddy D
Wiedemann Carsten 
Yakovlev Michael

Ganeshan A S
Hanada Toshiya

Yakovlev Michael
Yasaka Tetsuo
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Participation:

- Nearly 3500 participants !
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Participation per countries:

- Most represented countries: USA, Canada, Germany, China, France, Japan, UK, Netherlands (> 100 delegates)
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Statistics:Statistics:
- Based on available information, #1 Symposium in Toronto in terms of maximal attendance !...☺
- Good work of the Chairs and Rapporteurs, with only 5% No-Show: among the best score of the Congress
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Statistics:

R th ll ilib t d i- Rather well equilibrated among sessions
- HVI A6.3 a bit weaker but hyper-specialized
- Average of 73 participants, maximal, per session: very good.
- Low number of No Shows: good work of the Chairs and Rapporteurs
- Low number of Notified Withdraw (except for A6.3 HVI…)
- 20 papers proposed for publication in Acta Astronautica, but only 10 finally published
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Number of IAC abstracts since 2008
-25,7% since Toronto, - 25,5% since 
B ijiBeijing
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Abstracts coming from 63 countries
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Abstracts per symposium

3rd best…
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Number of abstracts, Space Debris Symposium, since 2008
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Status before the selection, IPC March 25 meeting: 166 abstracts
- Thank you to all chairs and rapporteurs for proactive actions just before the official deadline; it really helped…
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Number of sessions, Space Debris Symposium, since 2000
+ Poster session, which is gaining importance
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A6: Space Debris Symposium
Liou – Bonnal
The Symposium will address the complete spectrum of technical issues of space debris:

measurements modelling risk assessment in space and on the ground reentrymeasurements, modelling, risk assessment in space and on the ground, reentry, 
hypervelocity impacts and protection, mitigation and standards, and Space Surveillance.

A6.1: Measurements: DiPentino - Schildknecht – Agapov
This session will address advanced ground and space-based measurement techniques, relating processing 

methods, and results of space debris characterization.

A6.2: Modelling and Risk Analysis: Pardini – Sorge – XXXA6.2: Modelling and Risk Analysis: Pardini Sorge XXX
This session will address the characterization of the current and future debris population and methods for in-

orbit and on-ground risk assessments. The in-orbit analysis will cover collision risk estimates based on 
statistical population models and deterministic catalogues,  and active avoidance.

A6.3: Hypervelocity Impacts and Protection: Fitz-Coy – Schäfer – Francesconi
The session will address passive protection, shielding and damage predictions. Shielding aspects will be 

supported by experimental and computational results of HVI tests. Use of HVI techniques for debris pp y p p q
mitigation.

A6.4: Mitigation and Standards: Krag – Cazaux – Funke
This session will focus on the definition and implementation of debris prevention and reduction measures andThis session will focus on the definition and implementation of debris prevention and reduction measures and 

vehicle passive protection. The session will also address space debris mitigation guidelines and 
standards that exist already or are in preparation at the national or international level.

A6.5: Space Debris Removal Issues: Cardona – Prasad – Santoni
This session will address active removal techniques “ground and space based”, review potential solutions and 

Identify implementation difficulties.
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A6.6: Space Debris Removal Concepts: Berend – Kibe – Liou
This session will address active removal techniques “ground and space based”, review potential solutions and 

identify implementation difficulties.

A6.7: Operations in Space Debris Environment, Situational Awareness:
Kelso – Dolado-Perez – Finkleman

This session will address the multiple aspects associated to safe operations in Space dealing with Space 
D b i i l di ti l b ti bit d t i ti t l b ild d i t d tDebris, including operational observations, orbit determination, catalogue build-up and maintenance, data 
aggregation from different sources, relevant data exchanges standards and conjunction analyses. 

A6.8 (joint with Space Security Committee): Political, Legal, Institutional and Economic 
Aspects of Space Debris Mitigation and Removal
Biddington – McKnight – XXX

This session will deal with the non-technical aspect of space debris mitigation and removal. Political, legal and 
institutional aspects includes role of IADC and UNCOPUOS and other multilateral bodies.  Economic issues p
including insurance, financial incentives and funding for space debris mitigation and removal.  The role of 
international cooperation in addressing these issues will be considered

A6.9: Orbit  Determination and Propagation: Jah – Klinkrad – XXXp g
This session will address aspects of space debris orbit determination related to assessment of raw and derived 

data accuracy,  optical measurements processing and modelling and risk analysis of space debris

A6 10-YPVF 5: Space Debris Young Professionals Virtual ForumA6.10 YPVF.5: Space Debris Young Professionals Virtual Forum
XXX – Stube – Bonnal

This virtual session will be organised by the IAF Technical Committee on Space Security and the IAF Space 
Debris Committee.  This virtual session will be a multi-disciplinary forum on emerging issues related to 
space debris aimed at raising awareness around this critical threat to space activitiesspace debris, aimed at raising awareness around this critical threat to space activities.

A6.P: Posters, Yasaka – McKnight – Bonnal
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A6: Space Debris Symposium Number of Abstracts
Selected – Confirmed – Withdrawn – Paper - Presentation

A6 1: Measurements: 9 – 8 – 1 – 7 – 6A6.1: Measurements: 9 – 8 – 1 – 7 – 6

A6.2: Modelling and Risk Analysis: 11 – 11 – 0 – 11 – 8

A6 3 H l it I t d P t tiA6.3: Hypervelocity Impacts and Protection: 9 – 7 – 2 – 8 – 6

A6.4: Mitigation and Standards: 11 – 9 – 2 – 9 – 6 

A6.5: Space Debris Removal Issues: 9 – 8 – 1 – 7 – 5 

A6.6: Space Debris Removal Concepts: 11 – 8 – 2 – 6 – 4 

A6.7: Operations in Space Debris Environment, Situational Awareness: 9 – 9 – 1 – 7 – 5 

A6.8 (joint with Space Security Committee): Political, Legal, Institutional & Economic Aspects
of Space Debris Mitigation and Removal: 8 – 8 – 1 – 7 – 4 

A6.9: Orbit  Determination and Propagation: 9 – 4 – 5 – 5 – 6 

A6.10-YPVF.5: Space Debris Young Professionals Virtual Forum: 6 – 1 – 2 – 1 – 1 

A6.P: Interactive Presentations: 50 – 37 – 12 – 19 – 26 

Total without IP:  92 – 74 – 19 – 68 – 51 



International
Academy of 1.3. Space Debris Symposium Jerusalem 2015y
Astronautics

p y p

Recall of a few basic rulesRecall of a few basic rules
No paper, no show: 

check that the paper is effectively loaded before the sessiony
No show, no paper: 

If the author doesn't present, the paper will be removed from proceedings

Status of the presenters: 
Are we sure the authors will show up ? 
Do we have their short bios ?
Try to contact them and ask to come 15’ in advance to check that everything is OK,Try to contact them and ask to come 15  in advance to check that everything is OK, 
Powerpoint, Videos…

Timing may be critical ! 
Please do not overpass the standard 3 hours except if there is nothing afterPlease, do not overpass the standard 3 hours, except if there is nothing after
Have clear rules explained to speakers in advance
Keep time for Q&A

Publications: no dedicated IAC issue of Acta Astronautica any morePublications: no dedicated IAC issue of Acta Astronautica any more
Selection of 2 or 3 best papers, if any !
Chairs and Rapporteurs may be asked to act as Peer Reviewers

Th th i i h t h ll b i b k t IAF t i t b t l k dThe synthesis session sheets shall be given back to IAF secretariat, but please keep a copy and 
send it to JC, Heiner and me, or just hand them directly to me
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Don’t miss the IP award
and cocktail
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A6: Space Debris Symposium
Liou – Bonnal
The Symposium will address the complete spectrum of technical issues of space debris:

measurements, modelling, risk assessment in space and on the ground, reentry,measurements, modelling, risk assessment in space and on the ground, reentry, 
hypervelocity impacts and protection, mitigation and standards, and Space Surveillance.

A6.1: Measurements: XXX - Schildknecht – Agapov
Thi i ill dd d d d d b d t t h i l ti iThis session will address advanced ground and space-based measurement techniques, relating processing 

methods, and results of space debris characterization.

A6.2: Modelling and Risk Analysis: Pardini – Sorge – Bastida-VirgiliA6.2: Modelling and Risk Analysis: Pardini Sorge Bastida Virgili
This session will address the characterization of the current and future debris population and methods for in-

orbit and on-ground risk assessments. The in-orbit analysis will cover collision risk estimates based on 
statistical population models and deterministic catalogues,  and active avoidance.

A6.3: Hypervelocity Impacts and Protection: Fitz-Coy – Francesconi - Schäfer
The session will address passive protection, shielding and damage predictions. Shielding aspects will be 

supported by experimental and computational results of HVI tests. Use of HVI techniques for debris y
mitigation.

A6.4: Mitigation and Standards: Krag – Cazaux – XXX
This session will focus on the definition and implementation of debris prevention and reduction measures andThis session will focus on the definition and implementation of debris prevention and reduction measures and 

vehicle passive protection. The session will also address space debris mitigation guidelines and 
standards that exist already or are in preparation at the national or international level.

A6.5: Space Debris Removal Issues: Piergentili – Prasad ? – Santoni
This session will address active removal techniques “ground and space based”, review potential solutions and 

Identify implementation difficulties.
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A6.6: Space Debris Removal Concepts: Berend – Innocenti – Haussmann
This session will address active removal techniques “ground and space based”, review potential solutions and 

identify implementation difficulties.identify implementation difficulties.

A6.7: Operations in Space Debris Environment, Situational Awareness:
Kelso – Dolado-Perez – Wiedemann

This session will address the multiple aspects associated to safe operations in Space dealing with SpaceThis session will address the multiple aspects associated to safe operations in Space dealing with Space 
Debris, including operational observations, orbit determination, catalogue build-up and maintenance, data 
aggregation from different sources, relevant data exchanges standards and conjunction analyses. 

A6 8 (joint with Space Security Committee): Political Legal Institutional and EconomicA6.8 (joint with Space Security Committee): Political, Legal, Institutional and Economic 
Aspects of Space Debris Mitigation and Removal
Biddington – Finkleman – XXX

This session will deal with the non-technical aspect of space debris mitigation and removal. Political, legal and 
institutional aspects includes role of IADC and UNCOPUOS and other multilateral bodies Economic issuesinstitutional aspects includes role of IADC and UNCOPUOS and other multilateral bodies.  Economic issues 
including insurance, financial incentives and funding for space debris mitigation and removal.  The role of 
international cooperation in addressing these issues will be considered

A6 9: Orbit Determination and PropagationA6.9: Orbit  Determination and Propagation
Jah – Klinkrad – Lewis

This session will address aspects of space debris orbit determination related to assessment of raw and derived 
data accuracy,  optical measurements processing and modelling and risk analysis of space debris

A6.P: Posters, Yasaka – McKnight – Bonnal
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• Proposal for a Plenary Event or a Highlight LectureProposal for a Plenary Event or a Highlight Lecture

Proposal to hold a Plenary Event in Guadalajara

- Evolution of the traffic
- Importance in number, not size
- Mega constellations
- Emphasize advantages and disadvantages Big moneyEmphasize advantages and disadvantages Big money
- Commercial
- Kids just out of college…
- Large and frequent deployment of 
- Changes between past and future: 100 to 1000 sats /year- Changes between past and future: 100 to 1000 sats /year
- Traffic mgt
- Interactions between launch service providers and sat operators
- Post mission disposal – tracking

Theme for IAC 2016 Making space accessible and affordable to all co ntries- Theme for IAC 2016: Making space accessible and affordable to all countries
- Theme for IAC 2017: Unlocking imagination, fostering innovation,strenghthening security

- It requires a good preparation
- Thematics, title, organization (Heiner and JC? Moderator? Round table?...) 

Ideas are due within a couple of months: selection to be made during March 2016 meeting
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• 6th EUCASS
- Krakow, 29 June – 3 July 2015
- Nice Plenary Event on Small Satellites
- See following pages

• International Conjunction Assessment Workshop
- CNES-HQ, Paris, 19-20 May 2015
- See Appendix 1

• Workshop on Laser solutions for Orbital Space Debris
- Paris, 27-28 April 2015
- See following pages

• 30th ISTS and AMOS
- 4-10 July 2015, Kobe-Hyogo, Japan
- See Appendix 2

• IADC Houston
- Oral debriefing by JC
- Ongoing subject on cubesats and constellations

• COPUOS
- See Appendix 7

• COSPARCOSPAR
- See Appendix 8
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• 6th EUCASS
3 S D b i i C di t L i A l- 3 Space Debris sessions – Coordinator: Luciano Anselmo
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• Workshop on Laser solutions for Orbital Space Debris
- Paris, 27-28 April 2015
- Co-organized by Ecole Polytechnique and CEA, with support from CNES
- 64 participants from 17 countries
- 20 presentations + 6 posters
⇒ Proceedings are available

- Debris ranging, tracking et orbitography
#2 : CRC-SEM – a New Horizon of Australian Space Tracking Research Professor Kefei Zhang , Australia

#3 : Solid State Photon Counters for Laser Ranging to Orbital Space Debris 
I. Prochazka, Czech TU in Praha ; J. Kodet, TU Munich ; et al.

#4 : Laser Ranging with Titanium Saphire – a hybrid solution with high power infrared option
S.Riepl, Geodatisches Observatorium Wettzell (D) ; F.Falcoz, Amplitude Technologies (F) ; 

M.Schmidt (A) ; et al

#5 : Laser Ranging to Space Debris in Graz  
Georg Kirchner, Franz Koidl,  Austrian Academy of Sciences Space Research Institute  

- Navigation sensors
#21 :  LIRIS: A Lidar and Infrared experiment on-board ATV5 ; Alain Donnard, Airbus Defense and Space
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• Workshop on Laser solutions for Orbital Space Debris (ctd)

- Orbital change by laser-matter coupling- Orbital change by laser-matter coupling
#11 :   Space debris removal by ground based laser  Main conclusions ; H. Haag, Airbus, et al.

#20 :   Pulsed UV Laser System Design for Re-entering or Nudging Debris in LEO and Re-orbiting GEO 
Debris - C. Phipps , Photonics ; Ch. Bonnal, CNES

.
#16 :   Space debris removal by a space based laser: which laser for large objects in GEO?

Jules Boiteux Victor Le Meur Opto Service SupOptiqueJules Boiteux, Victor Le Meur,, Opto Service, SupOptique

#17 :   Demonstration for cm-size space debris REDUCTION/REMEDIATION from the International Space 
Station Toshikazu Ebisuzaki, RIKEN, Japon ; M. Quinn, IZEST, Polytechnique, France ; et al.p Q y q

#8 :  Can laser nudging prevent  most debris creation in LEO? Joe Carroll, Tether Applications, USA

#7 Sh t P l fl ti it d li f O bit l D b i R l?#7 :  Short Pulse reflectivity and energy coupling for Orbital Debris Removal?
D Neely and R Allott, Rutherford Appleton Laboratory, UK

#6 :  Experimental Study of Laser-Pulse Ablation Impulse and Associated Physical Mechanismsp y f p y
Akihiro Sasoh et al., Nagoya University, Japan
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• IAA studies: general status for your information
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• IAA studies: general status for your information (ctd)
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• 8th IAASS
- Melbourne, Florida - USA, 18 – 20 May 2015
- See following pages and Appendix 6

• 4th Workshop on Space Debris Modeling and Remediation• 4th Workshop on Space Debris Modeling and Remediation
- CNES-HQ, Paris, 6 – 8 June 2016

- Modeling, including uncertainties and specificities coming from small satellites and 
constellations;constellations;
- High level actions, road-maps, associated to debris remediation;
- Remediation system studies, including those relative to small debris;

Design of specific concepts;- Design of specific concepts;
- Associated technologies;
- GNC aspects, rendezvous sensors and algorithms, de-spin, control during de-boost, … ;

Lasers;- Lasers;
- Economics, insurance, intellectual property; 
- Policy, national security, international cooperation… aspects on aspects of debris 
remediationremediation.

- Program Committee: ESA-HQ (Luisa Innocenti), ESA-ESOC (Holger Krag), DLR (Manuel Metz), 
JAXA (Satomi Kawamoto), NASA-JSC (Jer-Chyi Liou), SWF (Brian Weeden), Roscosmos, (Valeriy Trushlyakov), UK S
Agency (Richard Crowther) , CNSA (Li Ming), and CNR-ISTI (Luciano Anselmo), in addition g y ( ) , ( g), ( ),
CNES, CNES-HQ (Pascal Faucher), CNES-Toulouse (Christian Cazaux & Marie-Christine Desjean) and 
CNES- Launchers (Bonnal)
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• 6th Workshop on End of Life6 Workshop on End of Life
- CNES-HQ, Paris, 28 January 2016

• Reinvent Space Conference• Reinvent Space Conference
- Nov 9-13 Oxford, UK
- Small sats, debris
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• Effect of macro-constellations on orbital populations?p p
See appendix 3

R i f iti ti l li i LEO• Review of mitigation rules compliance in LEO
See appendix 4

• SPACE SECURITY AUSTRALIAN DEVELOPMENTS
See appendix 5
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Goal
Reference status of the Space Debris problematic, acting as an update of the IAA Position Papers 1993 and Revision from 2001,p p , g p p ,
taking into account the IAA Position Papers on Space Debris Mitigation (SG5.1) and on Space Debris Remediation (SG5.5). Available 
elements from on-going SG5.10 devoted to Policy, Legal and Economic Issues in Orbital Debris Removal will also be included.

    l %Today:  126 pages, Completed at 95%
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Status before the meeting


