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DINEOF - description 

• EOF based technique to fill in missing (satellite) data 

• Informations are extraced from spatio-temporal 
varaiability within the data 

• Optimal number of EOFs derived by cross-validation 

• Non-parametric,  no a priori information (corr. 
length, cov.) 

• Noise reduction due to the trancated EOF series  

• Iterative method  

• Problem 

– Only repeating structures are retained (no transient 
features) requires longer time series 
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DINEOF – a bit detailed I 

• X – data matrix [X1 X2 ...XN] 

– data stored as columns 

– N data 

• Initial matrix  demeaned (working on 
anomalies) 

• Missing data set to zero 

• ~3-5% of valid data set for cross-validation (as 
missing) 
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DINEOF – a bit detailed II 

• i=1:Nmax_EOF_modes { 

Until error with cross validation < THRESH{ 

• Perform SVD decomposition (X=UΣVT) 
– Lanczos solver, Toumazou and Cretaux (2001) 

• Calc missing values using i EOF mode(s) 

• Improve guess with calc. missing values 

• check using cross validation (rms) 

 } 

} 
• Beckers and Rixen, 2003  

• Alvera-Azcárate et al., 2005 
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DINEOF – multivariate analysis 

• Alvera-Azcárate et al. (2007). Multivariate reconstruction of missing data in sea 
surface temperature, chlorophyll and wind satellite fields. Journal of Geophysical 
Research, 112:C03008, 2007. doi:10.1029/2006JC003660. 
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DINEOF – temporal filtering 

Alvera-Azcárate et al., 2009 

 

 

• Filtering of covariance matrix  (Laplacian) 

• Applied iteratively – cut off frequency based on number 
of iterations 
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DINEOF - outliers 

Alvera-Azcárate et al. (2012). Outlier detection in satellite data using spatial coherence. 
Remote Sensing of Environment, 119:84–91. 

• Local median test 

• Proximity test 

• EOF basis test:  
difference (analysis – obs)  
larger then statistically  
expected misfit calculated  
during analysis 
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DINEOF + OI 

 

• DINEOF –larger scales   

• OI – smaller scales 

 

• http://www.ocean-sci-discuss.net/11/895/2014/osd-11-895-
2014.html 
 

• Beckers et al. (2014). Multi-scale optimal interpolation: application to DINEOF 
analysis spiced with a local optimal interpolation, 11, 895-941, Ocean Science 
Discussions (under review). 
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DINEOF + OI 
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DINEOF + OI 

• 2D scatter plot (1-16. 08. 2013) 
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• Google: 
DINEOF 

• Open source 
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DINEOF projects 

• BELSPO: BESST – Inter-sensor Bias Estimation in Sea 
Surface Temperature 

– Partner: Meteo-France/CMS (MyOcean) 

 

• myOcean: 
OCEANCOLOUR_BS_CHL_L4_NRT_OBSERVATIONS_009_045 

• ARCLAKE 
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BESST 
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webDINEOF – User Interface+engine 

• ace 
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webDINEOF – engine (Octave) 

• Octave/command line 

• Open source 

• For advanced users 

– Defining dataset/variable 

– Define time range 

– Defining DINEOF parameters 

– Define area/grid size 

– Define filtering/correcting criteria 
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webDINEOF – products definition 
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webDINEOF - UI 

• Access over UI/ for standard users 

• Extra functionality for verifying inputs 

• Select dataset/variable 

• Select area/gridsize 

• Select filtering criteria 

• Select date range 

• DINEOF parameters 

– Advanced mode (all available parameters) 

– Standard mode (only the most important) 
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webDINEOF – UI (test version) 
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webDINEOF - output 

• NetCDF (GDS 2.0?) 

• Processing log 

• DINEOF output log 

• OpenDAP 
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webDINEOF – processing log 
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• DINEOF 
log 
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webDINEOF – OPeNDAP access 

 

26 



GHRSST 15th Science Team meeting, Cape Town, June 2014 

Examples 

• Pathfinder SST 

– South Africa 

– Pathfinder ql 6,7 

– 2011/01/01-2011/04/01 
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... 
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• Pathfinder SST: 

– Mediterranean Sea 

– Pathfinder ql 6,7 

– 2010/06/01-2010/09/01 
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... 
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• SEVIRI hourly 

– Mediterannean 

– Qual 4,5 

– Start:2013/07/01 

– End: 2013/09/01 
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... 
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Future development 

• Multivariate analysis 

• DINEOF + OI 

• felyx  

– access to data 

• Simple visualisation of the analysis 
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webDINEOF 

• Google: DINEOF 

• http://modb.oce.ulg.ac.be/DINEOF 

• join DINEOF group 

•  http://groups.google.com/group/dineof 

• e-mail:  

– a.alvera@ulg.ac.be; i.tomazic@ulg.ac.be 

• webDINEOF engine: open source 

• Beta release webDINEOF (v4): June/July 2014 
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