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ESA’s Planetary Defence Office
Contributions to IAWN

D. Koschny, Planetary Defence Office

23 Sep 2020, IAWN meeting

With: Juan-Luis Cano, Ramona Cennamo, Luca Conversi, Laura Faggioli, Angelo Foglietta, Dario Oliviero, Rainer 

Kresken, Marco Micheli, Richard Moissl, Pablo Ramirez, Regina Rudawska, Michael Frühauf/Elisabeta Petrescu
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The Planetary Defence Office (PDO)

§ Part of the Space Safety 
Programme (with Space Weather, 
Space Debris, missions like 
Lagrange, Hera)

§ 12 people (observers, orbit experts, 
operators) + 1 trainee

§ Main location: ESRIN, Frascati Italy
§ External contracts for s/w and h/w 

developments, observational 
activites

§ Support from other parts of ESA
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The NEO Coordination Centre (NEOCC)
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NEOCC Aug 2020



p. 4

ESA UNCLASSIFIED - For Official Use

Observations #1

q Follow-up
§ Optical Ground Station (1 m, 0.7 x 0.7 deg2) – 4 nights per month
§ 80 cm Calar Alto (CAHA) Schmidt – fully available
§ Test-Bed Telescope - #1 in use close to Madrid, #2 ‘under installation’ on La 

Silla (on hold due to CoViD19)
§ Access to other telescopes for follow-up, including ESO’s VLT

q Physical properties
§ Very limited – left to European Union projects
§ Radar capabilities are being analysed

q Survey
§ Still only short test phases, using our 1 m Optical Ground Station and CAHA 

Schmidt (e.g.: information about pointing is now sent to MPC)
§ Flyeye telescope progressing
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Observations #2

Image: ESA/NEOCC
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Observations #3

q Examples: BepiColombo Earth flyby
§ Can be used as a proxy for a Chelyabinsk-like impactor when 

reversing the timeline (Micheli et al., submitted to Icarus)

Element Our optical 
measurements

ESA Flight Dynamics 
measurements

Delta (all smaller 
than 1 s)

Flyby distance (10064.016 +/- 0.180) km (10063.905 +/- 0.001) km ~100 m

Flyby time 04:26:06.418 +/- 0.033 s 04:26:06.399 +/- 0.001 s ~20 ms

Area-to-Mass 
Ratio

(16.2 +/- 1.6) 10-3 m2 / kg 15.3 10-3 m2 / kg ~1.10-3 m2 / kg



p. 7

ESA UNCLASSIFIED - For Official Use

Observations #4

q Examples: Fireballs
§ After alerts from our social media scanning system NEMO: 

Infrasound data is regularly checked (Univ Oldenburg)
Ø Publication on website of International Meteor Organisation

§ Fireball Information System: Long-term archive for DLR fireball data 
of the ‘European Network’, contains data from 2006 to 2020 Q1
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Observations #5

q Flyeye
§ Site loan agreement being negotiated
§ Dome and infrastructure design being finalized
§ Tasking software and data processing chain close to 

final
§ Telescope: sub-optimal PSF currently being 

investigated
§ 16 cameras being manufactured

Images: Google Earth Image: ESA/OHB-I
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Information provision

q Updated orbit s/w (evolved from NEODyS) running at the NEOCC
§ Still working on the alignment with JPL data
§ Rebuilding the risk history
§ Expect switch from NEODyS to NEOCC s/w before the end of the year 

q Web portal is being renewed – scheduled to be online within the next 
few weeks

q “Meerkat” ready – a s/w tool to take MPC tracklets for objects on the 
NEOCP and uses systematic ranging to identify imminent impactors; 
web-based dashboard, sends emails (right now only ESA internal)

q One upcoming relevant point: ArtSat database development
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Mitigation

q Knowledge base for impact effects has been developed, 
delivery end Sep 2020

q Next step: Operational tool for fast determination of impact 
effects

q Close-Approach Fact Sheets this year: 1998 OR2; 2020 OY4; 
2020 SW
§ Definition of a close approach?

q Preparation of ‘text blocks’ for information messages ongoing
§ Where do we stand within IAWN on this?
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Summary

q ESA is providing support to IAWN – observations, computations, mitigation – via 
the Planetary Defence Office

q Part of the Space Safety programme period 1 (2020 – 2022)
q Tight budget – wrapping up things that were started earlier
q New budget expected starting Jan 2023
q And of course there is also Hera!


