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Objective & hypotheses 

To systematically analyse the impact of the time difference 
between satellite overpasses and in-situ observations on 
evaluation results of satellite-derived data  

Increase in time difference (shift):  
+ increases a number of samples (up to no. of overpasses) 

─ makes satellite and in-situ data less comparable 

  Cloud amount temporal variability 
  Error temporal variability 
  … 
  Accuracy of satellite-derived data 
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Methods 
For a given location: 

  Satellite-derived cloud amount (binary) with exact overpass times 
  10-minute resolution APCADA cloud amount classified to binary 
  Times of 3h or 6h SYNOP 

  Validate satellite-derived cloud amount against APCADA (max. time shift 

of 5 minutes) Hanssen-Kuipers Discriminant: 

Shift time series by t minutes (e.g. 10 minutes) 
  number of samples (to build contingency matrix) for which time difference 

between overpass and SYNOP is below t minutes 

  calculate HK of satellite-derived cloud amount against APCADA shifted by 
t minutes;  
  500 times taking randomly n samples from all satellite overpasses 

DATA 

Real HK 

Number of 
samples (n) 

t 

t = 10, 20, …, 90/180 
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Time shift vs number of samples 
NOAA 15-18: 8 overpasses per day 
AQUA&TERRA: 4 overpasses per day 3 years of data, SYNOP every 3 or 6 hours 

~25% 

Cloudy: 7-8 okta; cloudless: 0-1 okta 

~20% 
~25% 
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Numbers of samples vs skill score 

HK = 0.72 

HK = 0.15 

HK = 0.95 

Each boxplot contains 500 values 

maximum number of samples: 7589 3 years of data, SYNOP every 3 hours 
NOAA 15-18: 8 overpasses per day 
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Time shift vs skill score  AVHRR 

Cloudy 7-8 okta / Cloudless 0-1 okta Cloudy 5-8 okta / Cloudless 0-3 okta 

~0.1 

maximum number of samples: 7589 3 years of data, SYNOP every 3 hours 
NOAA 15-18: 8 overpasses per day 

optimum? 
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Time shift vs skill score  MODIS 

Cloudy 7-8 okta / Cloudless 0-1 okta Cloudy 5-8 okta / Cloudless 0-3 okta 

~0.1 

maximum number of samples: 3700 3 years of data, SYNOP every 6 hours 
MODIS A/T: 4 overpasses per day 
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Conclusions 


