
www.eumetsat.int

1EUM2079398v1Draft

Trusted in Space. Essential on Earth.

LEOP CA
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The problem

• Space is densely populated, and collision risks can be discerned 

• Launcher performs screening during ascent trajectory, not after

• After separation s/c is still not manoeuvrable for a relatively long period: 

conjunction risk management gap

• EUM Flight Dynamics tasked to define and propose a strategy for collision risks screening 

during this gap, and how to introduce the relevant information at the relevant decision gates

• Results of this assessment introduced in the launch time selection process

• First time applied for MTG-S1 in July 2025, then MetopSG-A1 in August 2025

• Will be repeated for MTG-I2 in August 2026, then MetopSB-B1 in November 2026
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MTG-S1: launch

MTG-S1 launched on 1 July 2025 on SSTO by Falcon-9 

• Hp 300km, Ha 65000km

• CA up to first exit from LEO protected region performed by the 
launcher authority (Space-X)

• Satellite manoeuvrability ensured only at 2nd apogee

Gap in CA for the 1st, quite crowded, perigee!

• Position dispersion there very large and curved 

• One launch opportunities per integer minute on a 2.5 hours daily 
launch window

• Different objects type:
Human spaceflight
Active/Inactive
Big/Medium/Small
Mega-constellation

• EUSST support to
access SP data for all
launch opportunities
(GP as backup)
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MTG-S1: initial approach

Identify within the launch window the integer minutes where the risk of collision is unacceptable

PoC approach not applicable

• Curved dispersion: no reliable method available for the computation

• Too large dispersion: PoC ~zero even for ~zero miss-distance cases

Simple geometrical approach attempted

• All objects identified by EUSST into 
a “pizza box”, containing the entire dispersion
[T~t10E3, N~n10E2, C~c10E1] km

• Computation repeated for each possible
launch opportunity (150 times); 
small debris not included

• Too many objects: window always closed!

Refinement needed via smart filtering

• Distance from the reference trajectory
used as decision parameter
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MTG-S1: smart filtering

Level of risk that can be accepted depends on the consequence of the materialisation of the risk

• Human spaceflight; risk on astronauts -> cannot be accepted

• Operated satellites; affecting another operator -> very little risk acceptable

• Large objects; catastrophic degradation of the environment -> little risk acceptable

• Mega-constellation (e.g. Starlink) -> 

larger risk acceptable

• Small objects; risk of loss of mission ->

fully acceptable (not even monitored)

Minimum acceptable distance from reference 

trajectory (as number of sigma from observed

dispersion) depends on the object type 

• Window closed on 20% of the cases

• Flight results confirming analysis 

(no dangerous conjunctions up to 2nd apogee)
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Metop-SGA1: launch

Metop-SGA1 launched on 13 August 2025 on LEO by Ariane 62 

• SSO at ~800km

• CA up to separation performed by the launcher authority (A-Space)

• Satellite manoeuvrability ensured only after 24 hours

Gap in CA during the first day after separation, always inside LEO!

• Dispersion acceptable (2.5km SMA) and standard covariance:
PoC computation possible

• One single launch opportunities per day

• Flexibility obtained to anticipate/postpone launch-time by +/-10 seconds:
if nominal time considered not acceptable, best alternative taken

• Different objects type (different acceptable PoC thresholds):
Human spaceflight
Active/Inactive
Big/Medium/Small
Mega-constellation

• Similar EUSST support available:
21 orbits per day analysed (every second)
3 days considered (2 backup days)
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Metop-SGA1: preliminary results

+ 10 s

-10 s

NOM

Secondary Objects:

• IRS 1D (inactive civil imaging sat)

• HBTSS-SV1 (active low-thrust sat)

10  ̂- 8 10  ̂- 6

Screening results at L-5 (8 August 2025)
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Metop-SGA1: final results

Secondary Objects for nominal launch day:

• HBTSS-SV1 manoeuvred away!

Secondary Objects for L+1 day:

• Multiple events with Stella satellite (active medium)

• Active big (Qianfan-27) appearing on L+1
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Screening results at L-2 (11 August 2025)
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Conclusions

• Space environment evolving and growing problem

• Defunct satellites and rocket stages, fragments from collisions, mega-constellations

• Improved tracking capabilities and reduced launcher dispersions, 

enable to discern CA risks and manage them 

• Pre-launch screenings more frequent and to become the norm

• EUMETSAT worked with EUSST to establish precursor service for 

pre-launch / post-separation screenings:

• Implemented for first time at EUMETSAT for MTG-S1 launch on 1st July, 

then for Metop-SG A1 launch on 13th August 2025

• Will be implemented for the upcoming launches in 2026
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Thank you!

Questions are welcome.
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