
De-biasing CILBO Meteor 

Observational Data to Mass 

Fluxes

Jana Kretschmer1, Sandra Drolshagen1, Detlef Koschny2, Gerhard 
Drolshagen2, Björn Poppe1

1 University of Oldenburg, Oldenburg, Germany                                            

Jana.Kretschmer@uni-oldenburg.de, Sandra.Drolshagen@uni-oldenburg.de, Bjoern.Poppe@uni-
oldenburg.de 

2 European Space Agency, ESTEC, Noordwijk, The Netherlands                                                 
Detlef.Koschny@esa.int, Gerhard.Drolshagen@esa.int 



IMC 2015 230.08.15

Overview

 CILBO double station 

 Bias towards fast and large 
meteoroids

 Influence of the bias on 

- the velocity distribution 

- the mass influx 

 Method for de-biasing the data 

 Resulting de-biased mass flux

 Future work
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CanaryIslandLongBaselineObservatory

 Two automated stations 
with image-intensified 
video cameras 

 One station on Tenerife 
(ICC7) and one on La 
Palma (ICC9)

 Simultaneous meteor        
detections

 13415 simultaneous 
observations from 
January 2012 to June 
2015
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Velocity distribution

 Drolshagen and Ott 

(2014) 

 Comparison of CILBO 

velocity distribution and

theoretical distribution by

ECSS (2008)

 Bias towards fast and

large meteoroids
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Velocity distribution

 Meteoroid mass by

Verniani (1973): 

 Velocity distribution

of large meteoroids

(m > 1g)

 fits theoretical velocity 

distribution
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Flux 
 CILBO flux / flux model Grün et al. (1985)

 Flux slope of large meteoroids is similar

 CILBO higher flux values

 Bias leads to low flux values at small masses

 CILBO flux needs to be de-biased
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Velocity distribution 

 Comparison of different mass bins calculated using the 

formula by Verniani (1973) and CILBO measurements
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De-biasing method

 Velocity distribution at the highest velocities is assumed 

to be correctly distributed 

 Should follow the slope of theoretical velocity distribution

 The scaling factor applied to the theoretical curve is the

de-biasing factor for the considered mass interval


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De-biasing method



 561 meteoroids in this

mass bin

 ECSS model multiplied

by factor: 1240

 Estimated number of

meteoroids entering

Earth‘s atmosphere in 

this mass range:       

561 x 1240 = 695640
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De-biasing method



IMC 2015 1130.08.15

De-biasing factors
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Flux

Considering all calculated masses:

 Estimated actual number of meteors ≈ 4.4 million

 Only 0.3% were detected by CILBO (13323 meteors)
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Future work

 De-biasing works well but can be further improved

 Different formulas for the mass calculation

 A closer look on the area covered by both cameras of 
CILBO 

 Improvement of magnitude determination and 
functionality of the cameras



IMC 2015 1430.08.15

Thank you!
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