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1
Table 1 Movement parameters of debris flow
N T/s V/(m/s) Q/(m’/s) p/(glem’) Q,/m’ S/m?
910709 1 40 7.41 289. 00 2.10 5 780 3 633.14
910709 10 32 7.33 183. 20 2.05 2931 1 758. 60
910709 27 26 5.92 71.00 2.05 923 553. 80
910709 54 45 5.71 87.90 2.05 1978 1 186. 80
910709 78 58 5.00 65. 00 2.00 1 885 1077. 14
910709 100 42 5.52 86. 10 2.10 1 808 1 136. 46
910709 137 86 5.33 85.30 2.00 3 668 2 096. 00
910709 160 27 5.06 151. 80 2.10 2 050 1 288. 57
910709 204 51 4.83 44.70 2.10 1 140 717.87
910709 255 76 4.44 40. 00 2.15 3 040 1997.71
910709 256 31 7.19 158.20 2.15 2 452 1611.31
910709 281 34 8.26 396. 50 2.18 6 740 4 544. 69
910709 308 48 6. 67 93.40 2.22 2242 1562.99
910709 342 42 5.49 41.20 2.10 865 543.71
910709 367 300 3.51 5. 60 1. 65 1 680 624. 00
910709 397 58 4.90 61.30 2.00 1778 1 016. 00
910709 426 1 800 2.86 1. 40 1.30 2 520 432.00
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st = {13 -, 7 (4)
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2 Hurst
Table 2 Hurst exponents of surge sequences
N Q Q. S
H R H R H R
890627 120 0.9939 0.9248 0.9157 0.9144 0. 9085 0.9125
890802 129 0. 7866 0. 8977 0. 8399 0. 8198 0. 9442 0. 9608
890803 166 0.9241 0.9027 0. 7649 0.9541 0.7761 0.9019
910709 427 0.7633 0. 8131 0. 8144 0. 9062 0.7978 0.9017
910711 253 0.9874 0. 9553 0. 9957 0.9716 0.9976 0.9736
910813 348 0.7894 0.9589 0. 8540 0. 9406 0. 8196 0.9328
940616 154 0.9612 0. 9087 0.9937 0.9777 0. 9964 0.9760
970707 278 0. 9846 0.9303 0.9631 0.9127 0.9711 0. 9203
970715 127 0.7592 0.9598 0. 8063 0. 8571 0. 8833 0. 8589
970725 194 0.7318 0. 8866 0. 6452 0. 8309 0.5278 0.7093
970829 95 0.9358 0.9534 0. 6987 0. 9254 0. 7802 0. 9468
990716 116 0. 8779 0. 8957 0. 6828 0.9051 0. 7499 0. 8917
990724 89 0.9878 0. 9255 0.9816 0. 8983 0. 9878 0. 9255
990810 68 0.7771 0.9198 0.9107 0.9479 0. 8829 0. 9521
990818 78 0.9252 0.8418 0.9704 0.9576 0.9324 0.9299
990825 83 0.9788 0. 9446 0.7925 0.9514 0. 8588 0.9516
990829 146 0.9745 0. 9832 0.9613 0. 8980 0. 9844 0.9713
010708 227 0. 7694 0.9337 0.6738 0.8974 0. 6488 0. 8869
010813 193 0. 9944 0. 9454 0. 6848 0. 7746 0. 6859 0.7793
010822 161 0.9757 0.9522 0. 9893 0. 9684 0.9772 0.9714
020718 61 0.9412 0. 9450 0.9284 0. 9500 0. 9808 0.9516
020815 94 0.9319 0. 8989 0. 7501 0. 8542 0.7822 0. 9361
020816 71 0. 8072 0. 8817 0. 9942 0. 8616 0.9764 0. 8671
020820 77 0.9154 0.9186 0. 6584 0. 9554 0. 6764 0.9621
030611 58 0.8414 0. 8871 0. 7286 0. 8925 0. 6729 0. 7644
030726 53 0. 7901 0.9274 0.8914 0. 8247 0. 8627 0. 9061
040721 79 0. 8562 0. 9469 0. 9476 0.9502 0.9166 0.9533
040731 59 0. 8329 0.9329 0. 8565 0. 8948 0. 8515 0. 8940
040825 50 0. 8786 0. 8794 0. 9653 0. 9859 0. 9661 0. 9860
070726 62 0. 7885 0.9538 0.7233 0. 9298 0.7531 0.9320
080705 58 0. 5506 0. 8332 0.5143 0.7363 0.5376 0.7634
080711 67 0.9437 0.9384 0. 9562 0. 9862 0.9562 0. 9862
100717 55 0. 9832 0.9638 0.9139 0. 8499 0.9114 0. 8482
3 Hurst
Table 3 Grading table of Hurst exponents
Hurst
1 0.5~0.65
2 0.65~0.75
3 0.75~0.85
4 0.85~1 >
Fig.5 Comparison between autocorrelation coefficients of
surge sequences
3
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o 4 Hurst
_ Table 4 Hurst exponent of flood peak sequence
R H
59 0.51
(9) ° 57 0.73
P(S) = CS™exp( - §/S.) (9) 50 0.61
P( S) “C 43 0.74
. ' 54 0.61
S ° 49 0.68
P (S) =P(S) s#/C 53 0. 68
(9) P (S) =exp( —5/8,) 109 0.62
86 0.72
( 6) © Fox River Berlin WI — 0.70
C u S, Mississippi river ~ St. Paul MN — 0.63
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Fig.7 Relationship between characteristic sediment discharge and statistical parameters of surge sequences
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Fluctuation of sediment transport by viscous debris flow in Jiangjia Gully

LIU Dao~chuan' > > GE Yong-gang' > XIE Yun=u'’ LI Yong'’
(1. Key Laboratory of Mountain Hazards and Surface Processes Chinese Academy of Sciences Chengdu 610041 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China;
3. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Viscous debris flows usually move by a series of surges in mountain watershed which transport sed—

iment with temporal intermittency and magnitude fluctuation. In Jiangjia debris{flow gully in Yunnan Province

the discharge of surge fluctuates as high as up to four orders of magnitude within an event of debris flow. The

Hurst exponents are used to analyze magnitude fluctuation and size{requency distribution of sediment discharge

data in recent 50 years from Jiangjia Gully. Result shows that the Hurst exponents are much bigger than 0. 5

indicating that intermittent surge sequences have long—range correlation. The autocorrelation of intermittent sur—

ges is stronger than annual flow peak series. In addition a distribution can be used to show the accumulated

sediment discharge.

Key words: debris flow; sediment transport; Hurst exponent; sizefrequency distribution; fluctuation
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