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Fig.1 Time series of mean sea-level pressure

1976 1982 1988

averaged over North Pacific region (27.5°—
72.5°N, 147.5°E—122. 5°W) for the months
November— March(the two dashed lines stand
for two expectation values of 1946—1976 and
1977—1988, respectively)[23]
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between prediction and actual fields for monthly
averaged TOMS data in China region

(T represents the leading time of prediction, unit; month)
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Table 1 The prediction results for the monthly precipitation

anomaly field in Yangtze valley as the leading time is one step

A 1990 4 1991 4F 1992 4F

PR TR TR WA
1 0.54 —0.03 0. 36 0.26 0. 36 0.07
2 0. 47 0.13 0.65 —0.59 0. 83 0.77
3 0.72 0.13 0.13 —0.25 0.56 0. 49
4 0.26 —0.04 0.41 0.16 0. 46 0.13
5 0. 86 0.03 0. 86 0. 34 0.62 0.11
6 0.43 0. 36 0.62 0.39 0. 60 0. 35
7 0.03 0.41 0.20 —0.07 0.63 0. 49
8 0.03 0. 45 0. 57 0.03 0. 36 0.12
9 0. 40 0.23 0. 45 0.33 0. 45 0. 40
10 0.52 —0.02 0.55 0. 47 0.50 0. 35
11 0.55 0.13 0.51 0.22 0.35 0.24
12 0.62 0. 10 0. 38 0. 37 0.41 —0.03

-1 0.45 0.01 0. 47 0.14 0.51 0.27
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(a. the evolutions of Rayleigh number r(thick solid line)and = component (thin solid line) ,

b. the projections of the trajectories on the phase planes (x, 2))
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Wavelet power spectrum of the SOI and SST3 time series

(the red solid line stands for the change tendency of the main spectrum zone)
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THEORY OF CLIMATE SYSTEMS
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Abstract

The nonstationary behaviors of complex system and their applications to the climate prediction are a
significant and forward-looking field of research. Up to now, they are not yet known and understood very
well. In reality, climate is just a normal nonstationary system. However, almost all the current theories
for climate prediction, including the ones in statistics and nonlinear science, are based on assumption that
the process is stationary which is contrary to the nature of the climate process. Probably, this contradicto-
ry is an important cause resulting climate prediction at a lower level. In addition, in recent odd ten years,
it has been a commonly cognition that the climate process possesses hierarchy structure for more and more
scientists, but yet they seem not to find an appropriate way for improving this concept and developing a
perfect theory system. In fact, the hierarchy structure of climate system is just the cause to produce non-
stationary behaviors, while the nonstationary behaviors of climate process is just the most important ex-
pression of the hierarchy structure. Under this consideration, this paper has systematically discussed some
basic problems in the nonsationary climate system and built a preliminary theoretical frame to predict such
a system.

Key words: Climate prediction, Chaos, Hierarchy, Nonlinearity, Nonstationarity, Complex system.



