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Abstract: Recently, an adaptive method called Empirical mode decomposition (EMD) is proposed for
signal analysis. It has attracted great deal of attention and been used in many areas successfully since its
advent. However, when the signal is contaminated by noise, EMD suffers from the drawback of over de-
composition and likely is affected by noise, which severely restricts its applications. In order to solve this
problem, an improved version of EMD is proposed. During the first decomposition circle, the original cu-
bic spline interpolation is replaced by the smoothing spline fitting, which can avoid the over decomposi-
tion problem and then reduce the disturbance of noise component. Simulations validate the improvement
of the new proposed method. Moreover, two real climate data examples show the effective and superiority
of the new method for real signals.
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Fig. 8 The EMD decomposition result of the 200 mb Zonal Winds Equator (165°W —110°W)
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