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1

Tab 1 Permutation entropies of different weather stations in the study area

©) ) ©) )
24 06 98 96 L 0245 0.8701 23 16 102 75 0 9594 0 8759
24 15 99 23 1 002 0. 8297 23 61 102 83 0 9937 0 7315
23 15 99 26 L 01% 0. 8402 23 38 103 15 09767 O 8151
23 55 99 40 1 0143 0. 8303 22 78 103 23 0 9810 0 8798
23 46 99 80 1. 0166  0.8019 23 38 103 38 0 9818 QO 7656
23 95 100 21 L 0106 0. 8129 22 98 103 60 0 9526 0 9210
23 50 100 70 1 0149 0. 8344 22 50 103 95 0 9578 0 8702
23 88 100 88 1 012 0. 8000 24 05 104 18 0 9891 0O 862
23 03 101 28 1 0080 0. 8194 23 38 104 25 0 9706 O 7881
23 43 101 71 1 0074 0. 8050 23 61 104 33 0 9675 0 8046
24 06 101 96 0 9935 0. 7450 23 02 104 41 0 9701 O 800
23 43 101 98 0 9847 0. 7060 23 45 104 68 0 9584 0 8682
23 00 102 40 Q0 9792 0. 8457 23 13 104 70 0 9585 0 450
23 36 102 43 0 9550  0.7268 24 06 105 06 0 9737 O 8137
23 70 102 48 0 9883 0. 7494 23 65 105 63 0 9745 0 837
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Measurement of climate complexity using permutation entropy
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2 C llege f Envir nmental Sciences, Peking University; The Key Lab rat ry f r
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Abstract: Permutati n entr py is a ¢ mplex parameter { r time series based n ¢ mparis n

f neighb ring values, which can measure spati —temp ral ¢ mplexity f weather fact rs,
and m re imp rtantly, wh se spatial pattern can get ge graphical explanati n. Based n
the climate physics elements f r time series including daily temperature and daily precipita
ti nfr m 1971t 2000, this article takes s uthwest f Yunnan Pr vince as a case t study
the characteristic f varied atm spheric cirulati ns and ¢ mplex landf rms, measure the
climate systematic ¢ mplexity and pr be int their ge graphic causes. It is ¢ ncluded that
it is simple and effectual t measure the systematic ¢ mplexity f climate by permutati n
entr py. Onthe ne hand, the spatial pattern f permutati n entr py (based n daily tem
perature) can reflect the ¢ mplexity f regi nal atm spheric circulati n and the significance

f Aila M untain barrier functi n. On the ther hand, the spatial pattern f{ permutati n
entr py (based n daily precipitati n) can n t nly indicate the directi n f the water
vap ur s urces, but als reflect regi nal difference f spatial precipitati n variati n intens+
ty. Inaw rd, thereis ag d ge graphical explanati n fb th atm spheric circulati n and

| calized t p graphy t climate elements.

Key words: permutati n entr py; climate ¢ mplexity; atm sphere circulati n; t p graphic

fact r



