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Tab.1 Results of wind direction retrieval fromspaceborne SAR image
© ©)
FFT Mexican-hat WRF
0524-01 95.9 101.1 107.0
0524-02 96.1 100.9 108.1
0524-03 95.9 100.9 109.8 102
0524-04 96.1 100.9 107.0
0524-05 115.0 101.1 108.8
0524-06 96.1 100.9 110.5
0524-07 96.1 101.1 107.6
0524-08 95.9 100.9 109.1
0524-09 95.9 101.1 110.2
RMS 7.1 1.0 6.7 —
R2 EH SAR HIEBERELELS R
Tab.2 Results of wind speed retrieval fromspaceborne SAR image
(m/s)
FFT Mexican-hat WRF (m/s)
0524-01 13.0 13.0 12.0
0524-02 13.0 13.0 11.9
0524-03 12.4 12.4 11.6 12.3
0524-04 12.8 12.8 11.2
0524-05 12.6 12.2 11.0
0524-06 11.8 11.8 10.9
0524-07 11.9 11.9 10.1
0524-08 11.8 11.8 9.2
0524-09 11.4 11.4 9.5
RMS 0.56 0.55 1.76 —
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Ocean wind retrieval from spaceborne synthetic aperture radar
images based on wind streaks and external wind direction

CHENG Yu-xin, Al Wei-hua, KONG Yi, ZHAO Xian-bin

(Institute of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing 211101,
China)
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Key words: Spaceborne synthetic aperture radar; wavelet transform; external wind direction; ocean wind field

Abstract: The accuracy of synthetic-aperture-radar (SAR)-retrieved ocean wind direction based on wind streak
texture features is high, but it heavily relies on wind streaks; moreover, it is not easy to match the space- and
time-scale resolutions of low-precision external wind directionwith SAR data. This affects the retrieval accuracy of
large-area and high-resolution sea surface wind field data. Therefore, in this study, we propose a method for re-
trieving ocean wind data from spaceborne SAR images, which combines wind streak texture features with the ex-

ternal wind direction. We apply a two-dimensional continuous wavelet transform to obtain accurate surface wind
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direction in areas where the texture features of SAR imagesare obvious and derive the wind direction from a nu-
merical weather prediction model to fill the rest of the area. We then use a C-band empirical model to calculate
wind speed, thus retrieving sea surface wind field datawithhigh precision and at a broad range. To verify the validity
of this method, we perform a windfield retrieval experiment using ENVISAT/ASAR sounding data and compare the
retrieval resultswith buoy data. The results show that the retrieval accuracy using the wavelet method is better than
that using the fast Fourier transform method and numerical prediction models, while the external wind direction of
slightly low precision agrees better with the SAR observation data in space and time scale and make up the defi-
ciency of the wind streaks. A combination of both methods can support industry applications for ocean wind field

retrieval from spaceborne SAR images.

(Rt HE: Fog k)
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