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1

Table 1 Time intervals between wo consecutive occurrences in a spasmodic series of debus flow

(s) (s) (s) (s) (s)
1 21 29 106 57 87 85 159 113 4
2 70 30 55 58 36 86 91 114 Y
3 72 31 83 59 100 87 156 115 128
4 51 32 114 o0 67 88 113 116 A
5 118 33 101 6l 97 89 14 117 9
6 121 34 39 62 135 90 94 118 4
7 57 35 11 63 157 91 76 119 73
8 28 36 65 [ 131 92 177 120 [
9 44 37 46 65 48 93 29 121 55
10 125 38 24 6 58 94 78 12 82
11 47 39 4 67 105 95 140 123 76
12 114 40 T4 68 73 96 19 124 23
13 152 41 58 [ 104 97 55 125 €2
14 84 42 7 70 155 98 132 126 67
15 48 43 73 71 75 99 89 127 5
16 53 44 T4 2 33 100 89 128 26
17 86 45 58 73 151 101 31 129 9
18 172 46 136 74 129 102 65 130 Y
19 46 47 49 75 63 103 161 131 48
20 81 48 2 76 99 104 83 132 67
21 58 49 56 T 66 105 112 133 49
2 148 50 128 78 54 106 67 134 D
23 100 51 100 e 127 107 37 135 32
24 154 52 71 80 112 108 71 136 23
25 48 53 Y 81 98 109 32 137 57
26 45 54 29 82 82 110 144 138 118
27 51 55 109 83 93 111 61 139 2
28 121 56 87 &4 51 112 121 140 19
’
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Fig. 1 (a)Onginal series (b) new series by using moving average
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Table 2 Periodogram of the new series(>X 10%)
I, L1171 Iy 0 0085 Ly 0. 0043 Ly 0 0016 I s 0. 0016
I, 0.9214 I s 0 0102 I % 0.0133 I 4 0 0013 I s 0. 0000
I 0.5842 I 6 00111 I » 0. 0071 I 4 0 0044 I s 0. 0007
I, 0. 3646 Ly 0 0010 I 4 0. 008 I 4 0 0069 I & 0.0034
I 0. 0675 I s 0 0029 Iy 0.0018 I 4 0 0009 Iy 0. 0001
I 0.0713 I 0 0003 I 5 0. 0004 I 45 0 0001 I & 0. 0003
I, 0. 0706 [ 5 0 0043 I 0. 0007 I 4 0 0003 [ 0. 0002
I 0.0019 [ 2 0 0119 | 0. 0005 1 47 Q 0000 I o 0. 0004
1o 0. 0085 I 2 0 0025 I s 0. 0016 I 48 Q 0000 I a 0. 0001
I 0.0125 I 23 0 0020 I % 0. 0008 I 40 0 0005 l @ 0.0014
In 0. 0031 [ 24 0 0001 I 5 0. 0001 I so 0 0010 Il & 0. 0008
Iy, 0.0019 I s 0 0001 I 5 0. 00303 s 0 0036 I & 0.0029
I s 0.0114 I 56 0 0022 Iy 0.0033 I 5 0 0025 I & 0.0001
a=0 005, 3 as— 0.9145,
P1 P7 <(1( o ae— 3. 2290,
130/1, 130/ 2, 130/ 3, 130/ 4, 130/ 5, 130/ 6 130/ 7 a——1. 0305
bi=—15.6608,
ao— 81. 1427, hr—11. 2862
ar= 11 8247, b—8. 4876,
a»>=— 3.7909, hy=1. 273,
as— —4. 2235, bs=3. 0808,
as= —1. 1887, he=—0.7354,

b7=3.1295
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3 Fisher
Table 3 Fisher probability value
K 8k Py K 8k Py K 8k Py
1 0.3331 *0. 0000 23 0. 0691 0.9527 45 Q0 1376 0. 7821
2 0.4120 *0. 0000 24 0. 0716 0.9412 46 0 1426 0. 7811
3 0. 4443 *0. 0000 25 0. 0708 0. 9578 47 Q 1574 0.6913
4 0.4742 *0. 0000 26 0. 0753 0.9303 48 Q0 1447 0. 8527
5 0. 1856 *0. 0000 27 0. 0793 0.9029 49 Q0 1645 0.7419
6 0. 2255 *0. 0000 28 0. 0847 0. 8514 50 Q0 1650 0. 794
7 0.2784 *0. 0000 29 0. 078 0. 9401 51 0 1626 0. 8628
8 0.0758 0.5199 30 0. 0853 0. 8893 52 Q 1699 0. 8661
9 0. 0770 0.5152 31 0. 0851 0.9104 53 0 2018 0.7158
10 0. 0800 0.4730 32 0. 0813 0.9501 54 0 286 0.619
1 0. 0833 0. 4280 33 0. 0848 0. 9444 55 0 2138 0. 7906
12 0. 0855 0.3524 34 0. 92 0. 8964 56 Q0 1817 0. 9708
13 0. 0891 0. 3646 35 0. 0975 0. 8622 57 0 2071 0.9423
14 0.0819 0. 5433 36 0. 983 0. 8788 58 Q 2566 0. 8242
15 0. 0888 0.4201 37 0. 10% 0. 7831 59 Q 3065 0. 7081
16 0.0811 0. 6042 38 0. 1027 0. 8845 60 Q 3685 0.5836
17 0. 0860 0.5270 39 Q01126 0. 8096 61 0 3690 0. 7455
18 0. 0939 0. 4048 40 0. 973 0.9611 62 Q0 %487 0.3677
19 0. 0656 0. 9450 41 0. 1036 0. 9421 63 0 5918 0. 4998
20 0. 06% 0.9145 2 0. 1105 0.9170 64 0 5680 0. 8640
21 0. 0743 0. 8611 43 0. 1087 0. 9482 65 1 0000 1. 0000
2 0.0674 0.9571 M“ 0. 1217 0. 8802
. 1991.
s M
(1] ) (M [3 [M]
. 1997. - 1986.
4 M
(2 . . [M] [4 [M]
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Periodic Analysis of Intermitent Debris Flow

HU Kai-heng and LI Yong
(Insitute of Mountain Hazards and Environment, Chinese Academy o Sciences & Minietry of Water Conservancy, Chengdu 610041 PRC)

Abstract: The article intends to disclose the periodic dharacter of intemittent debris flow. We selected a series of ob-
served data that is long enough to be analyzed. The value of element is the interval between two intemnitiences and the
subscript of series is the number of the intermittence, which is different from traditonal time series. Random disturbance
was weaken and long time tendency was emphasized by using moving average process. In order to analysis periodie dhar-
acter, discrete Fourier transform is used to comvert the series from timedomain to frequency— domain. Then the value of
periodogram was calulated by Fourier coefficient based on their definition. By Fisher statistical test with conspicuous levl
a=0. 005 We obtain seven periods: 130/ 1, 130/ 2, 130/ 3, 130/ 4, 130/5, 130/6, 130/ 7 (130 is the length of the series).
The same analysis to other observed data obtains similar results which implicit periods gather in the ahead location of peri-
odogram. Some wrasonable geographical explanations are given in the end of article; 1. Nature condition triggering debris
flow is of periodicity, 2.The movement of debris flow is longly periodic, 3.The supply of loose material forming debris

flow recovers slowly. It is possible that reason implies in the results as dynamical mechanics.

Key words: intemittent debris flow; time series; implicit period; periodogram



