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Fig. 1. Short-time doppler spectra at P band for the measured time of (a) 100 ms and (b) 1000 ms.
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Fig. 2. The short-time doppler spectra at P band modeled by the Ward model for the measured time of

(a) 100 ms and (b) 1000 ms.

40
40
30 [
20 =
2 g
= 20 %\}
= 0 &
~
M
10 N
—20
—200 —100 0 100 200
Wi /Hz

K3 AR 2 M B AR X P il B A S I 22 5 i R R A RCR

Bl /s

(=)
/IR /dB-Hz !

—20

—100 0 100 200

(a) MLIESIE] 100 ms; (b) WIS E] 1000 ms
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measured time of (a) 100 ms and (b) 1000 ms.
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Fig. 4. Short-time doppler spectra of shore-based

radar sea clutter at S band.

100 130
120 1
N
80 &
110 8
60 ~
$
100 &
~
40 B
90 ®
20 %0
70

—100 0

0
—200 100 200

(a) Ward #%); (b) HFAZ AR 1Y
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Table 2. The times and RMS errors in modeling the short-time doppler spectra at S band.
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Fig. 6. The modeled long-time averaged doppler spectra at P band for (a) sea state 3 and (b) sea state 4.
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Fig. 7. The modeled long-time averaged doppler spectra at S band for (a) sea state 3 and (b) sea state 4.
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Table 3. The parameters and RMS errors of the two spectrum models in modeling the long-time averaged

doppler spectra of sea clutter.
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Abstract

The Doppler spectrum modeling of the sea clutter is of great significance for using the Doppler radar to suppress
the sea clutter and detect the target on sea surface. Taking into account the characteristics of the Doppler spectrum
components corresponding to three scattering mechanisms, the Bragg, whitecap, and breaking-wave, we propose a time-
varying Doppler spectrum model of radar sea clutter in this paper. The Doppler spectrum shifts and bandwidths of
the three scattering mechanisms are considered respectively, and a Doppler shift of an added wave speed is introduced
into this model. Because the spectrum intensity is defined as a random variable being a function of the measuring
time of the sea clutter series, the model has the ability to model both the long-time averaged Doppler spectra and the
short-time Doppler spectra. By modeling the short-time Doppler spectra and the long-time averaged Doppler spectra of
the shore-based radar sea clutter measured in the China Yellow Sea at P and S bands, it is indicated that the proposed
model has a higher precision than the conventional model, and especially, the modeling errors decrease significantly in
the cases of the short-time Doppler spectra with long measuring time and the long-time averaged Doppler spectra with

complex shapes.
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