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Abstract: The new ESMD method has been reported by the Science Net and the China Science Daily. It is the new de-
velopment of the well-known Hilbert-Huang transform and can be used effectively in the science researches and engi-
neering applications associated with data analysis from atmospheric and oceanic sciences, informatics and so on. The
ESMD method has three superiorities in climate data analysis: 1) it is good at finding the global changing trend. It can
not only extract the annual changing trend from the observation sequence of a few years, but also draw out the climate
changing trend from that of hundreds of years which is helpful for exploring the problem of global warming; 2) it is
good at abnormal diagnosis which is helpful for exploring the problem of climatic anomaly due to the ability of finding
the abnormal time and frequency from the decomposed modes; 3) it is good at time-frequency analysis and energy
variation analysis. With the abandon of Hilbert transform which has many defects, the data-based direct interpolating
approach is developed to compute the total energy and instantaneous frequencies at any time scales. It follows from the
above features that the ESMD method has a good application prospect in the research of climate change.
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Figure 1. The variation of the variance ratio along the sifting times
(the optimal times is 29) [The copyright belongs to World Scientific
Publishing Company]

[ 1. J5ZELSERETFR R BT (29 R B AE) (B ARBGR R World

Scientific tHRRZAFI]
6.007
3.75
= i
= 1.50
-075
7EUUUU 0s 1.0 18 20 2.5 30 x, 5] 40
1.57
1.04
- 05
35 004
= 05
-1.0
-1.5
0.0 05 1.0 115 20 25 3.0 35 4.0
1.57
1.0
o 054
2 004
= -05
-1.04
-15
0.0 05 1.0 15 20 25 3.0 35 4.0
43
=
w2
1]
o
0.0 05 1.0 115 20 25 3.0 35 4.0

Figure 2. The ESMD decomposition results with 29 sifting times (the
first subfigure is the synthesized signal) [The copyright belongs to
World Scientific Publishing Company]
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Figure 3. The ESMD decomposition results with 30 sifting times (the
horizontal axis stands for the time with unit day) [The copyright
belongs to World Scientific Publishing Company]
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Figure 4. The fitting of the optimal adaptive global mean curve R to
the data [The copyright belongs to World Scientific Publishing
Company]
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Figure 5. The time variation of the frequencies and amplitudes of the
modes (F and A stand for the frequency and amplitude separately)
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Figure 6. The time-varying frequency spectrum (each line stands for
a frequency variation of a mode)
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Figure 7. The time-varying total energy of the modes
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Figure 8. The fluctuation part of the data with getting rid of the
non-stationary adaptive global mean curve R
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