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NEMO 
Near real-time fireball monitoring



Slide 3

13.12.2022

NEMO 
Near real-time fireball monitoring

Screenshot 

from

19-Nov-2022
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NEMO 
Near real-time fireball monitoring
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Velocity distribution of the fireballs

in the NEMO database for which

information about the velocity is

available in certain velocity bins. 

Credit: Regina Rudawska, 2022.

NEMO 
Near real-time fireball monitoring
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World map of NEMO events, status as of August 2022. Credit: Regina Rudawska.

NEMO 
Near real-time fireball monitoring
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Richard Fleet UFOCapture Wilcot, 

Wiltshire

So remember this?

Fireballs like this can be described …
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1. Event detection alert (ping!)

2. Single-station fireball observations

3. “State Vector” at end of Luminous Flight

4. Wind and atmospheric data

5. Strewn Field

6. Impact Alert
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Illustration adapted from: https://doi.org/10.1093/mnras/stab586

Alert / Data exchange opportunities
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Impactor Alert

• Asteroids have been 

detected prior to Earth impact 

six times

• ESA is investigating the best 

way to convey detailed 

information when such an 

impact is predicted.  

An image of ‘Sar2593’ (2022 

EB5) before impact near 

Iceland on 11th March 2022. 

Credit: Kleť Observatory.

An image sequence of 2022 WJ1 before 

impact near Niagara Falls, Ontario 

Canada on 19th November 2022. Credit: 

Catalina Sky Survey.
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Impact Alert and NEMO

• ‘Prediction’ of potential visibility of a fireball?
hg

→ inform general public in time or at least very quickly

Resulting Fireball from the entry of asteroid

2022 WJ1 on 19th November 2022, 

photograph taken near London, Ontario, 

Canada (Credit: Robert Weryk)

• If object was detected before impact 
shi

→ more information known prior to impact
hi

→ fireball analysis can be more precise
hi

→ the measured fireball brightness in combination 

with the determined object size in space can be 

used to derive the luminosity of the object in the 

atmosphere
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Space Debris

• Integration of the re-entry

information in NEMO

• Aim: to identify automatically fireballs from re-entering space 

debris for events in the NEMO database (at the presence: this is 

done manually).

Re-entry of ATV-1 „Jules Verne“ on 29th

September 2008 (Credit: ESA/NASA)
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Information on Imminent Impactors and NEMO 
Summary

• The information content and the value of NEMO could be

clearly enhanced by data of imminent impactors

Find more of them!
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Thank you for your attention!
h

Questions?

Image of the fireball event resulting from the entry of 2022 WJ1,             

Image courtesy Western Meteor Group


