TECHNOLOGIES

Wave inversion in coastal area

from ASAR narrow and wide swath SLC

F.Collard (BOOST), B.Chapron (IFREMER), F.Ardhuin (SHOM), H.Johnsen (NORUT)
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Wave spectra inversion scheme is adapted | | B ; ;
for shallow water from ESA's operational T e e _ > R o
processing techniques used for level 2 ocean ‘ L |
wave products. Under the low to moderate
wind speed observed conditions, overall good
agreement is found between in-situ and SAR
observations, over a wide range of wave
heights and directions, including waves
propagating in the radar azimuth direction
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the inversion schemes partially ignore the % ® - ' I
complete nonlinear mapping and mostly use | (ARG Cn (R G e (G . 09090000 . |
the simplifying gradient of a so-called |
optimized SAR quasi-linear transform that best
matches the full nonlinear transform. Here the o S e

' ' ' . g W
”‘?t?]'“”ear C°”|t.”b““f°trr‘] flemoval is performed £+ S Storm wave field in the viscinity of the
- 160 . .
with a resampling of the image cross n 0 U roise sea on nov 3. 2005
covariance function at short lags. | il I
F. Collard, F. Ardhuin and B. Chapron, SRR o e G O e e R
Extraction of Coastal Ocean Wave Fields from Sl U I e = =
SAR images, IEEE J. Oceanic Engin., Vol " .
30.(3), pp. 526-533, Jul. 2005. %= —
“ 120036 120224° 120212 12000 119948" 119936
Longitude (W) Significant Wave Height (m) 20-JAN-2006 05:57:16
[ ) . | . — i ) | . : . ) | a_—— -
0.0 0.3 0.6 0.9 1.2 15 1.8 2.1 2.4 27 3.0
The inversion is performed from a small part (4km x 4km) of the full image. Each SAR spectrum is partitioned and only the swell part is
considered. For each swell partition, the associated swell partition is considered in the buoy spectra (inside the blue contour on the buoy
spectrum).The buoy spectrum is estimated from the 4 NDBC parameters using the Maximum Entropy Method (MEM) from Lygre et Krogstad,
JPO v16 1986 . The 2D BUQY spectrum is a frequency spectrum and is remapped in the 2D wavenumber space for direct visual comparison ¢
with the SAR Spectrum but the colorscales do not match since the BUOY spectrum unit is m"2*s"2/rad whereas the SAR spectrum unit is 0 RS N _
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are : -
2) Wind speed estimation 11307
3) Non wave signature removal -
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4) Cross spectra estimation ’
5) Non linear corrections. R - o e S
6) Azimuth cutoff estimation. I\S/ltortm wage field in thzeswgggwéty of
7) Quasi linear inversion SICE i ONterey bay on may 3, 0L
8) Spectral Partitionning | o 3 TR ~ ..................
9) Ambiguity removal I I - SN e,
10) Cartesian to polar mapping 00 Significant wave height: 3.63 o0
Swell wave height: Z2.78 m sAR swell portitions L
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All integrated parameters in the comparison below,are estimated from the spectral area inside the blue contour (BUOY spectrum) to ] AN STt RS AN :
ensure a comparison over corresponding swell systems. the validation dataset has been carefully selected to avoid useless situations were Y - e e
the swell cannot be measured due to a low wind speed or too small swell energy. . g
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