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Analysis of Temperature Trend and Fractal Feature
Based on Wavelet Transform
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Abstract This paper analyses the dynamic characteristics and evolutionary principle of Hefei’s temperature over the past fifty-four years, it
combine R/S analysis with wavelet transform, choosing db4 wavelet function, deconstruct and reconstruct the original data. It analyses the
temperature based on multi-fractal analysis, discusses the stability, long-term memory, statistical self-similarity and multi-fractal of the temperature
trend in Hefei from fractal dimension, non-periodic length of circulation, singular index, and multi-fractal spectrum. Analysis results show that the
temperature change in Hefei whose level is clear has a multiple-scale structure, the fractal dimension of Janmary, August, November shows that the
irregular degrees and the complexities of temperatures are higher than the others.
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Matlab 3
Daubechies
0 Matlab7.0 db4
1
1
Hurst / Hurst /
1 0.484 9 16 2.137 1 0.676 8 15
2 0.505 0 19 1.960 2 0.685 7 17
3 0.555 8 21 1.8770 0.682 0 14
4 0.498 8 21 1.9817 0.668 6 22
5 0.5398 18 1.964 8 0.684 4 23
6 0.519 3 11 1.9325 0.688 7 11
7 0.517 8 15 1.8823 0.692 8 11
8 0.504 5 13 2.0147 0.685 1 10
9 0.520 6 19 1.789'5 0.676 5 22
10 0.5149 20 1.991 4 0.683 1 18
11 0.404 3 24 2.056 9 0.669 1 23
12 0.5330 21 1.876 1 0.678 1 16
0.513 1 16 1.8523 0.682 2 19
0.5169 20 1.923 5 0.687 1 11
0.507 0 19 1.994 7 0.683 2 15
0.517 1 23 1.893 5 0.682 0 18
0.605 5 21 1.777 4 0.680 3 11
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2 (Aa) (Af)
Aa 1.226 9 1.2239 0.962 7 0.434 5
Af 1.356 4 1.292 4 1.184 6 0.5873
3 (Aa) (Af) q
Aa 0.427 4 0.4319 0.434 5
Af 0.533 6 0.560 5 0.58 73
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