
Fame-CM Cloud-mask 
and Collocation with MWR Data
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In the framework of ESA Cloud-CCI a Bayesian cloud-mask algorithm for the Synergy of 
MERIS and AATSR has been implemented:  

Bayesian cloud detection for MERIS, AATSR, and their combination

A. Hollstein¹ , J. Fischer² , C. Carbajal Henken² , and R. Preusker²

¹ GeoForschungsZentrumPotsdam (GFZ), Telegrafenberg A17, 14473 Potsdam Germany
² Institute for Space Sciences, Department of Earth Sciences, Freie Universität Berlin, Carl-Heinrich-
  Becker-Weg 6–10, 12165 Berlin, Germany
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In the framework of ESA Cloud-CCI a Bayesian cloud-mask algorithm for the Synergy of 
MERIS and AATSR has been implemented:  

Data sources: 
- Synergy-product from MERIS and AATSR ( AATSR swath=500km)
- 15 Channels from MERIS, 7 Channels from AATSR
- 1km x 1km resolution (nadir)
- 2007-2009

- Non-Bayesian synergy cloud-mask (Gómez-Chova et al., 2008)
  (set as truth)
  (only mask, no probabilities)

Bayesian cloud detection for MERIS, AATSR, and their combination

A. Hollstein¹ , J. Fischer² , C. Carbajal Henken² , and R. Preusker²

¹ GeoForschungsZentrumPotsdam (GFZ), Telegrafenberg A17, 14473 Potsdam Germany
² Institute for Space Sciences, Department of Earth Sciences, Freie Universität Berlin, Carl-Heinrich-
  Becker-Weg 6–10, 12165 Berlin, Germany
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Theoretical Background: 

Bayesian Approach:

P(C yes∣F)=
P (C yes) P (F∣C yes)

P (F)

Probability for having a cloud under 
The condition of a feature F,
(F =vector of any dimension e.g.
Measurement spectrum) 

Probability 
for a cloud

Probability of occurrence for the feature 
F under the condition of having a cloud

Probability for having feature F
= *
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Gómez-Chova et al., 2008

Features
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1. Finding the appropriate features: 

Try (all) combinations of features and determine the combination with the highest skill scores:
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2. Compute probabilities and store in n-dimensional histograms

Gaussian smoothing is performed 
(sophisticated optimization of smoothing-parameter and number of bins was done 
beforehand)

P((F1,F2),cloud) - 
P((F1,F2),nocloud)

Example: 2D histogram for Features F1 and F2
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3. Output:

- Probabilities for clouds (0-100%) on pixel basis

- 2007-2009 for all MERIS-AATSR synergy orbits (nc-files)
   - only for daytime orbits 
   - there are missing orbits
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Advantages of the algorithm:

● Fast 

● Independent (from other data sources)

● Flexible: 

 - New features, new preclassified data can be included

- An only-MERIS and only-AATSR procedure is possible  (a subsets of channels
   can be used)

- Adaptation to future data-sets (e.g. OLCI) is straightforward  

3. Output:

- Probabilities for clouds (0-100%) on pixel basis

- 2007-2009 for all MERIS-AATSR synergy orbits (nc-files)
   - only for daytime orbits 
   - there are missing orbits
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Collocation:

MWR-data (orbits for one day in one file):

Longitude

La
tit

ud
e



21.05.2015 EMiR PM Toulouse  -  FAME-CM Cloud-Mask   -   Hannes Diedrich 11

Synergy (MERIS+AASTR) swath

Longitude

La
tit

ud
e
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Middle Pixel of synergy swath: 

Longitude

La
tit

ud
e
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Middle Pixel of synergy swath:
without land pixel

Collocation with nearest neighbour methodLongitude

La
tit

ud
e
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Compressing the information about cloud probabilities

Counting the number of pixel in a 25, 50, 100 and 200 km diameter area 
for different cloud probabilities bins

100 km

50 km

25 km

C
lo

ud
-P

ro
ba

bi
lit

y 
[%

]
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Output:

(0)     LON                         float =           Array[50491]
(1)     LAT                          float =           Array[50491]
(2)     FRAC                       float =           Array[13]
(3)     CM_50                     float =           Array[13,50491]
(4)     CM_25                     float =           Array[13,50491]
(5)     CM_200                   float =           Array[13,50491]
(6)     CM_100                   float =           Array[13,50491]

Contains the number of pixel that have a cloud probability below a threshold 
(bins = 0,1,2,5,10,20,30,40,50,60,70,80,90 ) relative to the number of pixel in the area.
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Thank you for your attention!
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