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Unique CYGNSS Calibration/Validation 

Challenges

Å8 observatories

Å2 antennas per each satellite

Å32 GPS Transmitters

Å512 Unknowns

10/16/2023 2

CYGNSS Spatial Sampling 

CYGNSS Spatial Sampling 



CYGNSS Data Products
ÅTwo data releases
ïJune and December 2017

Å June 2017 release (Ver 1.1)
ïL2: MV ïMedian Variance wind

ïL3: gridded L2 product

ÅDecember 2017 release (Ver 2.0)
ïL2 three wind products

ÅMV - Median Variance

ÅFD ïFully Developed Seas

ÅYSLF ïYoung Seas Limited Fetch Seas

ïL3 ïGridded MV L2 wind

ÅObservables
ïNBRCS ïNormalized Radar Backscatter

ïLES ïLeading edge slope

ÅWind Products
ïMV wind ïMedian Variance of winds from NBRCS vs LES using FD GMF

ïFD wind ïWind inferred from NBRCS measurements using FD GMF

ïYSLF Wind ïWind inferred from NBRCS measurements using LF GMF

Å9 test versions of L1 data since December release, no new L2 version
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CYGNSS Geophysical Model Function
(University of Michigan)

Å FDS ïFully developed seas GMF developed using GDAS and 

ECMWF NWP models

Å YSLF ïLimited Fetch Young Seas GMF developed utilizing NOAA 

P3 aircraft radiometer measurements in Tropical Cyclones during 

2017 Atlantic Hurricane Season

Å GMF dependent on wind speed and incidence angle
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ECMWF GDAS

Radiometers ASCAT-A/B

MV Wind Ver 2.0
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YSLF Wind Ver 2.0

ECMWF GDAS

Radiometers ASCAT-A/B



Sources of Data Scatter?



Specular Point Position Distribution

x
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Specular Point Position - Wind Dependence

Ver 2.0
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Specular Point Position - Wind Dependence

Test Ver 26
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Specular Point Position ïMap

Ver 2.0
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Specular Point Position - Map

Test Ver 26
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Specular Point Position - Map

Test Ver 26



Tropical Cyclone Winds

ÅComparison with SFMR winds

ÅComposite Fields

ï2017 Hurricane Season 

ïAtlantic and Pacific Storms



CYGNSS YSLF vs SFMR Wind Speed
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Extreme Wind Retrievals?
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CYGNSS Satellites Intercalibration

(6km and 15min)
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Comparison of CYGNSS 5 and 6 

NBRCS Measurements and Winds
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Case Study 1 ïHigh Wind

Ver 2.0
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