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Application 1: Monitoring the location and intensity
of TC Neville in March 2024 by every 6 hour

GNSS-R Ocean Surface Wind Data (25 satellites):

Mission # Satellites Launch Year

FY-3E/F/G 3 2021-2023

Tianmu-1 22 2023-2024

Application 2: Improving TC track 
forecasting of AI weather models

usaobs: TC best track（IBTrACS）
ncep: use NCEP analysis as input
ncep_tmfy: NCEP analysis and GNSS-R winds as input
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Coupling Atmospheric Dynamics and Ocean with Winds 
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How can we further reduce systematic model errors on large scale and atmospheric 
mesoscale?
› Evaluate the missing variance and error variance in NWP model wind fields;

attribute these to geophysical processes using physics-informed diagnostics
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Determining the role of waves in submesoscale feature 
evolution by investigating whether Stokes forces induce, 

respond to, or are independent of the velocity gradient 
fields generated. 
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Total vertical wind shear across the surface 
layer (∆U) demonstrate a CD that is more 
representative of observations

Nontraditional boundary layer approach assumes a thin, 
spray layer being present underneath the constant flux 
layer

Under this assumption, CD is more consistent with 
observational analyses, however, more processes are at 
play

∆U across spray layer
∆U across log layer
∆U across spray and log layers



ASCAT higher resolution winds closer to the coast
› Left column: we have implemented land 

corrections and coastal retrievals in the 
6 km ASCAT wind product

› Mid column: this comes with some 
unrealistic high wind speeds close to the 
coast

› Right column: we present some ways 
forward to improve the situation

20 – 50 km from coast

< 20 km from coast

Current QC

New QC

A. Verhoef, J. Verspeek, A. Stoffelen, KNMI – IOVWST 2025



ASCAT-A scatterometer wind product reprocessing

• ASCAT-A scatterometer reprocessing planned with ERA5 stress-equivalent 10 m background winds

• The level1b data has been reprocessed by EUMETSAT

• Instrument anomalies have been re-evaluated

Royal Netherlands Meteorological Institute
Jeroen Verspeek, Ad Stoffelen, Anton Verhoef

NRT

Reprocessed 
level1b test data



Identifying Tropical Cold Pools with Singularity 
Exponents

Gregory P King (ATTIC), Marcos Portabella(ICM) and Wenming Lin(NUIST)
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