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Complex-EOF analysis of ocean surface currents measured by High Frequency
Surface Wave Radar
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Abstract: The complex Empirical Orthogonal Function(complex-EOF) analysis is performed on three
days’ ocean surface currents measured by two High Frequency Surface Wave Radar(HFSWR) systems
located at Fujian province. The results show that the first three modes explain 91%, 4% and 1.4% of the
variance, respectively. The cumulative variance reaches 96%, which are the main modes. The spatial and
temporal distribution characteristics of mode 1 show that mode 1 mainly contains the information of
semidiurnal tidal currents and reflects the information of water depth to a certain extent. Mode 2 mainly
reveals the information of wind-driven current and shows the rotary characteristics of ocean surface
currents. Mode 3 mainly reflects the information of upwelling currents.
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Fig.1 (a) map of the bathymetry(in meters) in the southwestern Taiwan Strait, ADCP (1200 Hz) data were obtained at the 10 points
A-J(asterisk) during the in-situ comparison in August 2008; (b) temporal coverage rate of the 3-day measurement.
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Fig.3 (a) Spatial distribution of the eigenvector of mode 1; (b) magnitude(upper panel) and phase(lower panel) of the time coefficient of
mode 1.
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Fig.4 (a) Spatial distribution of the length of the semi-major axis of M,; (b) frequency spectrum of the south and north components of the time
coefficient of mode 1
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Fig.5 (a) Spatial distribution of the eigenvector of mode 2; (b) magnitude and phase of the time coefficient of mode 2.
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Fig.6 (a) Spatial distribution of the eigenvector of mode 3; (b) magnitude and phase of the time coefficient of mode 3.
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