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Data Assimilation Formulation

• y  : the observed SAR features 

• H : the forward model, H(x,) is the predicted SAR feature 

• x  : ice concentration 

•  :  incidence angle 

• R : observation error covariance matrix 

• B : background error covariance matrix 
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RadarSAT-2 ScanSAR data
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SAR Features
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RADARSAT-2 Data and Products © MacDonald, Dettwiler 

and Associates Ltd. (2009) - All Rights Reserved.  
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SAR Features 



SAR Features

Observed HH-Variance from  
r2_20090226_215200 

Observed HH-Dissimilarity from  
r2_20090301_220402 



SAR Features

• Texture Feature Examples 

Observed HV-Lee Filtered Image from  
R2_20090226_215200 

Observed HV-Entropy from  
R2_20090301_220402 



Forward Model



Simulated SAR Features

Predicted HH from obs  

operator and image analysis 

Observed HH from  
RadarSAT-2 image 



Simulated SAR Features

Predicted HV-Entropy from obs  

operator and image analysis 

HV-Entropy from  

RadarSAT-2 image 



Sea-Ice Open Water Discrimination
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Sea-Ice Open Water Discrimination
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Sea-Ice Open Water Discrimination
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Sea-Ice Open Water Discrimination
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Simple Forward Model

H  : Observation operator (forward model operator) 

IC : Ice Concentration  

i  : Incidence Angle 

 

 o  = floor (i) 

 o  :  Rounded Incidence Angle  

 o = 19,20,...,49 for SCWA 

 

Number of Incidence Angle quantization level: 31  

 

 



0D-Var Analysis Results F_ID: 3_4_7_8_9_11_13_23 
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-0.0744                   0.199   -0.0667  0.194 

Xa =Xb+ x 
0D-Var Analysis Result Xb: Background State; PM data only 



0D-Var Analysis Results
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R2_20090226_215200 
R: HH Lee-Filtered Image 

G: HH Variance 

B: HV Mean  



RBF-SVM, c=5



FLL, c=2



0D-Var Analysis Results
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0D-Var Analysis Results
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0.1471  0.3057     0.0889  0.2645   

R2_20100221_103028 

Xa =Xb+ x Xb: Background State; PM data only 
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0D-Var Analysis Results 



0D-Var Analysis Results



Separability Measures and 

Discrimination Analysis



SAR Feature Selection

Best SAR feature combination selection 

Top-Down & Bottom-Up Strategies  

Analysis Bias as a selection criteria  

Feature Selection for  

Incidence Angle Intervals 



Feature Selection for Incidence 

Angle Intervals
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