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General Approach for Ocean 
SAR Wind Field Retrieval (WiSAR)

Local Gradient Method Geophysical Model Function
3. Wind speed retrieval1 Reduction of amplitude image to1. Reduction of amplitude image to 
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2. The component of gradients are computed
with the optimized Sobel operators
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Wind Speed Ambiguities in CMOD5
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Relative error definition 
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Absolute error for an uncertainty in 
NRCS of 0.5dBNRCS of 0.5dB 
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1. The error is largest at crosswind and decreases with increasing 
incidence angle
2. The error is significant for wind speeds above 10m/s and low 
incidence angle.



Uncertainties in Φ of 10deg 
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1. The error increases with wind speed and decreases with 
increasing incidence anglesincreasing incidence angles.
2. For wind speeds above 15m/s and low incidence angle the error is 
significant.



Hurricane wind fields estimated with 
Cmod5 lower wind solution 

1) Find the dark blob in 
flattened SAR image which 
corresponds to the eye 2. Selection of the nearest p y

wind direction that is radially 
aligned around the eye 
including a 10 ° inflow

3. Final wind field

100m scale
200m scale
400m scale



Comparison of SAR Retrieved Winds 
with CMOD5 to QuikSCAT
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Comparison of SAR Retrieved Winds 
with CMOD5 to QuikSCAT
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Estimation of uncertainties
1) Non-wind induced mask 3) O t f d fi iti k) 3) Out of definition mask

σ+0.5
σ
σ-0.5
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2) Relative wind error for 0 5db uncertainty u102) Relative wind error for 0.5db uncertainty 10



Uncertainty mask in NRCS 
72% wind estimates within “error bar”
estimated / observed rmse 6.75 / 6.06 m/s 

KATRINA 27 August 2005
11:28 GMT

Time from SAR overpass [hours] 



Uncertainty mask in NRCS 

61% wind estimates within “error bar”
estimated / observed rmse 13.31 / 8.54 m/s 

IKE 13 September 2008
04:23 GMT

Time from SAR overpass [hours] 



Methodology on BL model
of R. Foster and J. Patoux
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Chain of BL model for Hurricane IKE 

1) SAR wind speed 

2) OUT of definition mask2) OUT of definition mask

3) SAR input to BL model



Results of BL model for Hurricane IKE 
2) R t i d i d fi ld1) Retrieved pressure 2) Retrieved wind field Original SAR wind speed 

rmse 8.54

7 54rmse 7.54



Conclusions 
• Error due to wind direction uncertainties is to be considered 
at low incidence angles and wind speed above 10m/s

• The typical radiometric accuracy of 0.5db leads to 
significant error  for high wind speeds and low incidence 

l ( 30d )angles (<30deg)

• The uncertainties nrcs mask may be used as an estimate of y
rmse

• Winds is underestimated at upwind and downwind forWinds is underestimated at upwind and downwind for 
hurricanes scenarios

Th BL d l h id t b i i• The  BL model approach provides to be a promising 
methodology for extrapolating wind fields where model 
function are not defined and SAR uncertainties are significant
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