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New Research on Diagnoses of Meteorological Variable Fields Using EOF/PCA
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Abstract The physics meaning of Empirical Orthogonal Function/Principal Component Analysis EOF/PCA is further
verified for diagnoses of meteorological variable fields. EOF/PCA may shows the orthogonal resolution of principal
oscillation patterns or the orthogonal decomposition of primary horizontal space distribution pattern. The former i.e. R
pattern EOF expansion shows that the quasi-oscillation of meteorological variable fields may resolve many different
oscillations which possesses different oscillation periods by means of each principal component and the latter i.e. Q
pattern EOF expansion  shows that the horizontal space distribution of meteorological variable fields may decompose
different primary space patterns. Thus EOFs describe the complex quasi-oscillation of meteorological variable fields
which is a composition of different periodic oscillations from different origins of the periods corresponding to different
loading over the meteorological variable field by using each principal component.
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Tabel 1 Test periods T and their amplitudes G
Grid No. 1 2 3 4 5 6 7 8 9
T 3.0000 3.0000 3.0000 7.0000 7.1000 14..9000 15.1000 15.2000 15.5000
G 4.0000 4.5000 5.0000 7.0000 8.0000 5.0000 9.0000 10.0000 11.0000
2 Q
Tabel 2 The spectrum values from MESM for each principal
component and its periods the values in brackets
Variiice c()ntributizl) % 39.97 33.31 19.41
PC1 277.99 15 4 3
PC2 226.83 3.0 3 R
PC3 141.61 7.0 PC1 PC2 R
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Tabel 3 The distributions of the loading fields and their values
Grid No. 1 3 4 5 7 8 9
I -0.04 -0.04 -0.03 -0.02 0.52 0.52 0.46
I 0.58 0.58 -0.01 -0.01 0.03 0.03 0.03
I3 0.01 0.01 0.71 0.71 0.02 0.02 0.00
4 Q EOF 3
Tabel 4 The first three principal components and its values for Q-EOF
Grid No. 1 3 4 5 7 8 9
PC1 -5.548 -5.679 -6.93 —-6.687 1.053 7.989 10.072 11.342
PC2 5.283 5.941 -7.12 -9.582 1.687 0.176 -0.447 —-1.549
PC3 -1.06 -1.65 0.064 -0.308 5.516 4.279 1.777 -7.262
4
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Fig. 1 The spectrums for the principal component and the sub-fields
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0.05
Tabel 5  The number of days for the significant similarity
coefficient between daily distribution patterns and typical

horizontal space distribution the degree of confidence is 0.05

1 2 3 4 5
PC1 pattern ~ PC2 pattern ~ PC3 pattern ~ PC4 pattern ~ PC5 pattern

36 33 12 12 40
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