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ABSTRACT 

In addition to being used as ship navigation equipment, nautical X-band radar has been widely 
used in recent years for continuous monitoring of marine environmental parameters such as waves, 
surface currents, marine oil pollution, drifting materials, etc. In this paper, X-band radar echo images, 
observed by a radar station located at the side of Qigu Lagoon in Tainan, are used to estimate the 
nearshore water depth. The radar echo image can display the light and dark ripple characteristics of the 
sea surface. Based on this, the wavenumber and the corresponding wave phase velocity of the main 
wave components can be calculated, and then the wave dispersion relation can be applied to solving the 
water depth, which is the main cause of the change of wave phase velocity. The algorithm proposed by 
Wu et al. (2017) is used to calculate the near-shore water depth, and then an appropriate median filter 
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is chosen to filter out the ouliers in water depth data. The comparison between the water depth derived 
by the radar and the measured water depth of the Sixth River Bureau shows that the average value of 
water depth error in the water depth range of 1 m to 12 m is almost equal to 0; however, the water depth 
error at a water depth of less than 1 m is large, which is complicated by the nonlinear effect of the wave. 

Keywords: X-band radar; nearshore bathymetry measurement; Hilbert transform; coastal remote 
sensing
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