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Climate Complexity and Spatial Variation in China
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Abstract Climate system is a complex nonlinear system. Estimation of the complexity is of great interest in cli-
matic forecast and prediction. We proposed the use of approximate entropy (ApEn) to measure the complexity of
daily temperature and precipitation series in China. The result indicated that ApEn successfully capture complex in-
formation in both climatic time series. The fact that higher ApEn values of temperature series in China appear in
transition zone between monsoon and non-monsoon climatic types indicate the complexity of system emerges from

the coupling between processes or sub-systems. The consistency of spatial pattern between ApEn values of precipi-

tation series and terrain indicates that topographical factors play a significant role in precipitation.
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Fig. 1 Meteorological stations in China
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Table 1 Statistical results of approximate entropy of daily temperature and precipitation in China
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Fig. 2 Spatial pattern of approximate entropy of daily temperature series during 1961—1990 in China
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Fig. 3 The regionalization of continental climate and ocean climate in China (from reference [187])
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Table 2  Statistical results of high approximate entropy of daily precipitation in China
X3 fe/ME i KAE Ji F-HE Prif 2
0] 7R Z% i X 0.4137 0. 5353 0.1216 0. 4868 0.0328
T = R AR A 0. 4507 0.5721 0.1214 0.5157 0. 0239
VG K 5 I 0. 4765 0.5147 0. 0382 0. 4978 0. 0056
ZRAb il 0.4719 0.5537 0. 0818 0.5172 0.0150
S 0.4532 0. 5440 0. 0908 0. 5044 0.0193
RN E I THoE Ry, mMKFaEael Mk,
ML R, X —BFR SRR TR RS R —A (3) ARGk, RIRRINNE ZMK

TRPE ARG o Hf Sk A7 O Y R AR TR RS, BOR TR — N SR AL

(=)

500 1000 2000 km C‘j

B 4 1961~1990 4FEH [ K H 25 Ak 22 51T (U 23 0] 50 A

Fig. 4 Spatial pattern of approximate entropy of daily precipitation series during 1961—1990 in China
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