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Fig.1 Wave parameters extraction based on 2 km grid
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as well as the impact of boat and front on the Fourier spectrum
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Retrieval of Surface Wave Parameters From Landsat 8 Image

LI Xing', WANG Li-hua®, TIAN Bo®
(1. School of Geography, Geomatics and Planning , Jiangsu Normal University , Xuzhou 221116, China;
2. College of Resources and Environment , Chengdu University of Information Technology, Chengdu 610225, Chinaj;
3. State Key Laboratory of Estuarine and Coastal Research , East China Normal University , Shanghai 200062, China)

Abstract: Landsat 8 Operational Land Imager (OLI) image was used to extract ocean surface wave parame-
ters in the Yangtze estuary. We studied the extraction method of the wavelength and propagation direction
of the surface wawe, and discussed some relevant problems. Some preprocessing was performed, including
atmospheric correction, band selection, cloud/haze removal, high pass filter, etc. Band selection was used
to identify the bands which are more expressive to surface wave and immune to the influence of ocean col-
or. For Landsat 8 OLI image, besides panchromatic band with higher spatial resolution, band 7 covers a
slice of the shortwave infrared spectral domain, which is little affected by the turbidity that is conductive
to accurately retrieval of the surface wave. Based on Fourier transform theory, the Fourier spectrum of the
surface wave was calculated by means of grid method and track method, respectively. Finally, wavelength
and propagation direction can be derived according to the spatial distribution of the maxima in the Fourier
spectrum. Results show that cloud, ship, ship wake, ship wave and front can contaminate the Fourier spectrum
and cause abnormal results. Besides, both the filtering procedure and the grid size influence the results. But gener-
ally the derived results are consistent with the visual interpretations. Furthermore, there is significant correlation
between wavelength and underwater topography.

Key words: optical image; Landsat 8; Fourier transform; surface wave parameters; underwater topogra-
phy
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