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The ASAR Doppler product needed 
optimization and extension in time
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ESA GlobCurrent user survey:
● Global current data is required
● Spatial resolution of 1-2 km in coastal region, and 10-25 km for open ocean
● Temporal resolution from 1-24 hours
● Speed uncertainty between 5 and 30 cm/s
● 10-20 years timeseries
● Near real-time data access
● Quantification of Stokes and Ekman drift, and tidal currents

In addition:
● Time coverage previously only 2007-2012
● Old data is not easily available



Contributions
… to the Doppler centroid shift
● Geophysical (wind, waves and current)
● Geometric (estimated from satellite orbit and 

attitude)
● Electronic (antenna mis-pointing)
● Residual error

Non-geophysical terms must be precisely estimated 
and removed..
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Doppler centroid anomaly distributions over land
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Before and after correction of 
antenna mis-pointing
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RMSE as a function of pixel size
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RMSE as a function of pixel size
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RMSE - temporal evolution
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Status of the processing
● 2008 to 2012

○ Pre-processing at ESA is done
○ Look-up-tables are done
○ Final processing is ongoing in selected geographical regions

● 2005 to 2007
○ Pre-processing is ongoing at the ESA EarthConsole P-PRO service
○ Processing of Look-Up-Tables TBD at MET Norway
○ Extension of timeseries TBD at MET Norway

● 2002 to 2004
○ An issue with the Envisat attitude files is currently blocking the post-processing
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New versus old product
Grid: 1 km pixels  
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Gulf Stream

• Both wind and current 
contribute to the 
geophysical Doppler shift

• Altimetry based 
geostrophic current 
coincides with Doppler 
measurements
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Improved wind field retrieval

CMOD NCEP + NRCS NCEP + NRCS + Doppler



Conclusion
● Full reprocessing of the Envisat ASAR wide swath archive is ongoing
● The error sources are fairly well understood
● Uncertainties are within the requirements for open ocean applications 

- provided sufficiently accurate correction of wind-wave effects
● The resolution is much better than before

○ e.g., allowing Doppler measurements much closer to land and in fjords
● High potential for many new and interesting studies; 

○ mesoscale circulation, wind retrieval, sea ice drift, etc.!
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