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Remote sensing of ocean wind speeds

The Cyclone GNSS satellite mission

 Main measurement: Delay-Doppler map

 Up to 109 samples / year

 Ancillary parameters available

 Ocean surface roughness ↔ wind speed

 CyGNSS: 8 microsatellites

  measure reflection of GNSS (19 cm)



CyGNSSnet

Deep learning for global ocean wind speed prediction

 Supervised learning

 Ground truth: ERA5 wind speed labels

 Train with data from 320 days (2019/2020)

Asgarimehr, CA, Weigel, Ruf, Wickert, Remote Sensing of Environment 269, 112801 (2022)

 Overall RMSE = 1.36 m/s 

 27 % improvement to conventional method

 Challenge: predict high wind speeds



Hierarchical CyGNSSnet

Dealing with the imbalanced wind speed distribution

 Train two CyGNSSnet instances

 „Standard“ including all samples

 „Extreme“ including 𝑣 > 𝑣𝑐𝑟𝑖𝑡

 Train XGBoost classifier
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Evaluate the combined CyGNSSnet

Test set: 266 days (2020 / 2021)

 Classifier performance: 𝐹1 = 0.71

 Combined CyGNSSnet

 Comparable performance across all wind 

speeds

 Up to 20% improvement at high wind 

speeds


