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ESTIMATE OF CUTOFF TIME SCALE IN THE EDDY COVARIANCE METHOD FOR
AIR-SEA FLUX BASED ON EMPIRICAL MODE DECOMPOSITION AND WAVELET
DECOMPOSITION

JIANG Hao', ZHAO Zhong-Kuo®>, FAN Wei', SONG Jin-Bao'

(1. Ocean college, Zhejiang University, Zhoushan 316021, China; 2. Guangzhou Institute of Tropical and Marine Meteorology, China
Meteorological Administration, Guangzhou 510640, China)

Abstract We conduct a 38-day at-sea wind measurement 6.5km off-coast on a tower from Feb.4 to Mar.12, 2015 near
Maoming City, Guangdong, South China. The sea surface measurement data were processed using Empirical Mode
Decomposition (EMD) and Wavelet Decomposition (WD) to estimate the cutoff time scale (CTS) in eddy covariance
method. The results show that the values of CTSs estimated by the EMD and WD methods are about 40 s (the result of
EMD is slightly smaller), which are much smaller than that of CTS in the traditional eddy covariance method (fixed at 10
min), and the use of EMD and WD makes each segment of data able to get a suitable CTS according to its own
characteristics. The EMD and WD method could remove the non-turbulence part of the calculation results effectively, and
in addition, the characterization of the flux transmission direction is more reasonable, which greatly improves the
calculation accuracy of the flux. The mean deviation of the flux calculated by the new method reached as high as 45% from
that by the traditional method. The advantages and disadvantages of EMD and WD are also compared, showing that EMD
has higher autonomy than WD, while WD has higher separation of signals.

Key words air-sea flux; eddy covariance method; cutoff time scale; empirical mode decomposition; wavelet
decomposition



