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What do satellites observe?
•Both NRT and off-line, e.g.climate series
•Large spatial coverage
•LEO Polar satellites (2x per day) 
•Continuous Geo images (daylight for VIS)
•GEO & LEO constellations
Variables from satellites:
•Wind (waveScatterometers, EUMETSAT, ..)
•Waves (waveAltimeters, Sentinel-6)
•Storm surge (waveSentinel-3, altimeters)
•Sea Surface Temperatuur, SST (IR, wave)
•Ocean colour(VIS, UV, IR)
•Water quality, Chlorofyll(VIS)
•Cloud, Aerosol (UV, VIS, IR)
•Rain (radar, waveimager, geo IR)
•Lightning (GOES)
•Bathymetry (wave)

Ocean NRCS (all weather)
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Views many geophysical variables:
Wind, waves, ocean currents, bathymetry, oil spills, ocean 
wakes, wind wakes, ships, . .
Capturesmuchvariabilityat low windsandnearthecoast
The signalis muchmore uniform andwind/wave-relatedat high 
windsandin open sea

Real aperture radars on scatterometers have 
typically 25-km footprints (ASCAT)

Well calibrated (< 0.1 m/s per decade)
Good coverage

SyntheticApertureRadars (SAR) capturehigh-
resolutionpatterns

Muchlesswell-calibratedthanwind scatterometers
Low coverage and cannot track atmosphere features

Response depends on wavelength and 
polarization (VV, HH, VH)
Doppler is useful for ocean motion
Based on empirical geophysical models 
(data learning)



Off-shore wind park effects
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S-1 SAR shows 
1stevidence of 
long-range wind 
park effect
Depends on 
atmospheric 
stability
Energy?
Coastal 
environment/
coastal 
protection?

Enschede, 15 oktober201966

ASCAT scatterometer

2x 3 views for vector winds



Enschede, 15 oktober20198

24/7 Wind services (EUMETSAT  SAF)
–International constellation of satellites
–High quality winds, QC
–Timeliness 30 min. –2 hours
–Service messages
–QA, monitoring

Software services (NWP SAF)
–Portable Wind Processors
–ECMWF model comparison

•Organisations involved: 
KNMI, EUMETSAT, EU, ESA, NASA, NOAA, 
ISRO, CMA, WMO, CEOS, ..

•Users: NHC, JTWC, ECMWF, NOAA, NASA, 
NRL, BoM, UK MetO, M.France, DWD, CMA, 
JMA, CPTEC, NCAR, NL, . . .

More information: 
scatterometer.knmi.nl
Wind Scatterometer Help Desk
Email: scat@knmi.nl

OSI SAF Satellite Wind Services
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Scatterometer golden age

Venice before Covid
First peak flood underestimated by 20 cm, 12 Nov. 2019

ASCAT scatterometer

ECMWF
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Zonal, Meridional Errors ERA5 has substantialspatialbias patternson large scalesandsmall scales

<u><v>

Noise is related to ocean eddy variability over a year, coastal effects
Meridional errors in areas with moist convection, parameterization error

2016

Belmonte & Stoffelen, 2019

ERA5 -ASCAT

After GlobCurrentcorrection 

-Air-sea interaction
-Ocean forcing, mixing
-SST
-Primary production



More coastal winds
New ASCAT land contribution flag to 
get 50% closer to the coast (~10 km)
Also available for QuikScat
Use SAR for variability studies, e.g., S-1
Portabella, Johannessen, Stoffelen, 2002

Downscaled NWP model winds minus 
ASCAT winds show systematically 
deficient NWP model winds near 
coast

Duncan et al., 2019

ASCAT error 
by ships



Furtherreferences
•www.copernicus.eu/about-copernicus/infrastructure/discover-our-satellites

•EUMETSAT, www.osi-saf.org, www.eumetsat.int/altimetry-services

•Copernicus Marine Environment Monitoring Service marine.copernicus.eu/ 

•https://climate.copernicus.eu/

•https://atmosphere.copernicus.eu/

•http://www.eumetrain.org/

Triple collocation

Feb-April
2019

BuoyScatterometerNWP

σuσvσuσvσuσv

ASCAT-A1.171.350.680.811.371.41

ASCAT-B1.181.310.620.781.361.46

ASCAT-C1.181.340.670.781.401.39

•Triple collocation of buoy, ASCAT and ECMWF wind data on 12.5 km grid
•Gives estimates of the error in (u, v) wind components
•ASCAT well within requirements (1.4 m/s)



Coastal dynamics
Dynamical coastal processes are poorly observed, but determine 
safety, off-shore economic activities, water quality, productivity, . . .

Cazenaveand Le Cozannet, 2014


