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Contents of the presentation
¢ Introduction & Motivation.
* Synthetic Aperture Radar (SAR) Satellites.
¢ Sea state algorithms by DLR.
¢ Validation area.
¢ Conclusion and currents works.
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Introduction and Motivation

For offshore wind energy

* Met-ocean conditions are needed for offshore wind energy at the early stage
of offshore wind farms planning.

*» The transition from land to ocean yields many complicated mechanisms that
modulate the sea-surface waves. Refraction by bathymetry is one of these
mechanisms.

* Open oceans have also complicated mechanism especially when there are
stormy conditions such as hurricanes and extreme wave conditions.

¢ Interaction between the atmosphere and ocean , through ocean surface
wave, has significant impact on the transfer of momentum and heat a cross
the atmospheric boundary layer.

E DLR / .
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Synthetic Aperture Radar (SAR)
Active microwave systems (C-band 5.405 GHz) that operate nearly
independent of weather conditions, day-and-night and cloud coverage.
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Synthetic Aperture Radar (SAR)

« Sentinel-1 (A/B) - Interferometric Wide (IW) - VV polarization- a 6 day
revisiting time.

* level 1, Ground Range Detected High (GRDH) resolution, 10x10 m pixel
spacing.
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Sentinel_l Level 1 GRD Data Coverage Copemicus Sentinel-1A and Sentinel-1B data, Legend

2014-2022 No. Observations
Current: 31 December 2022 -1
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ASF @ cSsa Map shows the total of Sentinel-1 GRD product B8l 26 - 50
h B 51-100
global coverage. 101 - 250
’ Sentinel-1 data are open access and can be 251 -500
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Sea state algorithm

 CWAVE_EX has series of data preparation steps consisting of: SAR
reading, calibration, land masking, subscience preparation, image outlier

filtering, smoothing and de-noising.

“Linear regression problem
with 131 features”

Sea State Processor

artefact pre-filtering

Largest ship
strongest radarecho L"_l

Sea State Functions
Sentinel-1

- Spectral parameters

- Local wind

- GLCM parameters
N2 Parameter Units Symbol in text Source
1 significant wave height m H, MFWAM =
2 mean wave period s Tmo WW3
3 first moment wave period s Tmi Ww3
4 second moment wave period H Tz WW3
5 wave height swell dominant system m Hrel1 MFWAM
6 wave height swell secondary system  m st“‘_"”'z MFWAM
7 significant wave height windsea m Heind MFWAM
8 mean period windsea s Twind MFWAM

User Control GMF TS-X/S
parameters parameter

sub—imnge(s) selection

[ filtering outllefs e.g. ships ]

+
signal modulation g,

integrted energy Ep
spectra mme\elrs,

total of 24 paramaler:

( pr—p— )
'
( Results: total H, L,T,... ]

Outputs: data-files (lon, lat, values),

graphs{gif, png), Google Earth (kmz), special points
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Retrieval of sea state parameters
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Significant wave height,
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Dominant swell wave,
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Validation area

Buoys data

WVHT Significant wave height (m)
20 min sampling period

DPD Dominant wave period
) (sec)
= Maximum wave energy
: APD Average dominant wave

period (sec)
20 min sampling period
(sec)

The NDBC measurements used to validate the derived sea state
parameters from SAR-IW

75°W 70°W
Longitude

East coast of 20 NDBC
US https://www.ndbc.noaa.gov/
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Validation results
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Conclusion and Current works
Conclusion

“ Reliability of using SAR data in retrieval of met-ocean parameters. In the validation
area, RMSE Hs VS Hs-NDBC was about 41 cm and RMSE Tm2 VS APD-NDBC
about 1 sec.

** Using higher resolution data than 10x10 m pixel spacing yields better RMSE.
* Enhance maritime awareness and coupling atmosphere and ocean models.

Currents work

¢ Derivation of sea surface roughness length from SAR-IW data.

s Assessment on retrieved SAR wind in deep and shallow waters.

i DLR
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