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Why SAR for Tropical Cyclones 

QuikSCAT 
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Local Gradient Method 

Optimized Sobel-Filter 
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Removal of Scalloping 

Romeiser et al., TGARS 2012 

Scalloped Descalloped 

Scalloped 

Descalloped 



SAR-Retrieved Wind Field and  

Comparison to QuikScat data 
Wind Speed [m/s] 

cor = 0.96 

rms = 17.6° 

bias = 6.4°   



SAR-Retrieved Wind Field and  

Comparison to SFMR data 
Wind Speed [m/s] 

Wind Speed [m/s] 
Wind Speed [m/s] 



Wind Speed [m/s] Uncertainty Mask 

max max-0.5 dB good 

GMF Mask 

max+0.5 dB 

Estimation of Wind Field 

Uncertainties and GMF Limitations 

SAR wind field Wind speed 

uncertainty  

Limitation of GMF 

definition 



Noise Correction of Radarsat-2 

Cross Pol NRCS 

Noise floor uncorrected NRCS Corrected NRCS 

Radarsat-2 HV image of 

Typhoon Megi 17. Sep 2010 -40 -20 

NRCS [dB] 



Noise Correction of Radarsat-2 

Cross Pol NRCS 



Noise Correction of Radarsat-2 

Cross Pol NRCS 



Dependence of NRCS on Wind  

Speed (Including Noise Floor) 



Dependence of NRCS on Wind  

Speed (Noise Floor removed) 



Additional Dependencies of  

Cross-pol NRCS 
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Modelling of the NRCS Excluding  

Cross Talk 

35o incidence 

Cross-wind 

Up-wind 
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Modelling of the NRCS Including  

Cross Talk (-32 dB Isolation ) 



Radarsat-2 Crosspol (HV) Retrieved  

Wind Speeds 

HV retrieved wind speed 

Vachon et al. 2011 

HH retrieved wind speed 

 
HV retrieved wind speed 

new function 

0 30 

Wind Speed [m/s] 
Radarsat-2 HV image of 

Typhoon Megi 17. Sep 2010 



Comparison of Co-pol and Cross-pol 

Retrieved Wind Speeds to SFMR data 

Wind Speed [m/s] Wind Speed [m/s] 



Comparison of Co-pol and Cross-pol 

Retrieved Wind Speeds to SFMR data 

Wind Speed [m/s] Wind Speed [m/s] 



Comparison of Co-pol and Cross-pol 

Retrieved Wind Speeds to SFMR data 



Research Center Summary & 

Outlook 

 

SAR wind directions from orientation of 

linear features (rms of 18°, lack of inflow) 
 

 

Filters have been developed to flag: 

• non wind induced areas 

• areas with uncertain wind speeds 

 

C-band cross pol GMF developed (better 

for high wind speeds)  
 

 

 

 

Investigation of cross pol with respect to 

wind direction and incidence angle 
 

 

Merging of co-pol and cros pol retrieved 

winds 

 
 

 



 


