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Fig. 1 Relations of resistance slop S, with velocity V and
Sy sediment contentre spectively.
Flood July, 1977 at Lekou, Yellow River
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Tab.1  Caleulations of S; (Flood July, 1977 at Lekou, Yellow River)
Xk WHEA FlEK FOR FWR KEE Kk (3_1‘1) -1 (Lc"_ﬂ) s 2K
A.B fH. {LHs fLH; ®0 o #HF ZH A\IX) By \Vi) L v 05 Q3%
m m m (ms!) (kgm? m m 10°* (ms~h) 10°*

7.5~7.6 38.05 27.20 11.26 975  15.38 26.795 -0.08 0.9502 1.60 -0.0058 0.9444 1560 920.8 926.4
7.6~7.7 38.15 23 % 995 15.377 905 0.13 0.9541 1.60 0.0094 0.9635 1592 958.7 949.3
7.7~78 49 47 27 1210 26364 27.220 0.36 0.9652 1.60 0.0261 0.9913 1936 1199.5 1167.9
78~7.9 3929 28.15 44 1900  40.553 845 0.99 0.9874 1.75  0.0655 1.0529 3325 2000.5 1876.1
7.9~7.10 40.34 29.38 12.08 3640 55.769 28.265 1.47 1.0023 2.345 0.0725 1.0748 8535.8 3912.3 3648.4
7.10~7.11 81 30.15 13.02 5010 83.034 27.890 0.08 0.9890 2.82 0.0033 0.9923 14128.2 4971.4 4954.9
7.11-7.12 719 16 29 5135 135.248 151 -0.07 0.9754 2.805 -0.0029 0.9725 14403.7 4993.8 5008.7
7.12-7.13 62 15 30 4860 182.716 320 -0.14 0.9688 2.545 -0.0064 0.9624 12368.7 4677.3 4708.4
7.13~7.14 25 29.81 IS 4395 175260 095 -0.34 0.9608 2.33 -0.0169 0.9439 10077.3 4082.4 4155.5
7.14~7.15 39.93 55 12.93 3830 124.282 26.995 -0.18 0.9573 2.265 -0.0092 0.9481 8675 3631.2 3666.5
7.15~7.16 43 18 74 375 85.354 685 —0.76 0.9463 2.315 —0.0380 0.9083 7350 2883.9 3004.5
7.16~7.17 14 2849 42 2405  65.073 615 -0.43 0.9438 2,31 -0.0216 0.9222 5555.6 2217.9 2269.8
7.17~7.18 38.94 26 18 2000 51.818 755 -0.03 0.9488 2.205 -0.0016 0.9472 4608.5 1979.6 1983.0
7.18~7.19 8 17 10 1985 39748 720 -0.15 0.9475 2.135 -0.0081 0.9394 4238 1864.7 1880.8
7.19~7.20 71 10 13 1895 40.026 685 0.01 0.9463 2.18 0.0006 0.9469 3944.6 1719.0 1793.2
7.20~7.21 57 2797 11.95 1745 43.009 615 -0.26 0.9438 2.01 -0.0150 0.9288 3507.5 1620.8 1646.9
7.21~7.22 38 78 87 1515 38218 505 -0.12 0.9399 1.89 -0.0074 0.9325 2863.4 1412.7 1423.9
7.22~7.23 18 57 7 1213 29.761 405 ~-0.31 0.9363 1.695 -0.0212 0.9151 2056 1110 1135.4
7.23~7.24 16 37 66 946  21.882 405 -0.08 0.9363 1.525 -0.0061 0.9320 1442.7 880  885.7
7.24~7.25 13 30 59 884 17986 440 -0.07 0.9376 1.49 -0.0054 0.9323 1317.2 824.1 828.8

SR 2368  89.899 0.9627 2.282 0.9639
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Fig.2 Relations of mean sediment contents p with

mean resistance slope Sf and mean velocity respectively

V in floods at Wanxian, the Yangtze River
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Tab.2 Comparison of time of travel for water and sediments from Aishan to Lijin, the Yellow River

B 3l s {E K H AR (E B H A e /d
£. 0 Quw HA.BH pur A.H Quw H.H pmr AH.H To Tr
1966.8 4361 8.21 120 8.22 4210 8.21 103 8.24 0 2
1966.9 3560 9.8 81.5 9.8 3450 9.9 75.6 9.9 1 1
1966.9 4830 9.21 56.6 9.20 4710 9.21 54.9 9.23 0 3
1970.8 3940 8.8 92.9 8.8 3790 8.10 79.7 8.10 2 2
1970.8 3000 8.14 138 8.14 2930 8.15 112 8.15 1 1
1970.9 5510 9.3 125 9.5 5610 9.4 106 9.7 1 2
1970.9 4250 10.1 81.3 9.30 4100 10.2 67.6 10.1 1 1
1973.9 3680 9.4 207 9.5 3460 9.5 205 9.7 1 2
1975.8 3900 8.3 84.1 8.3 3590 8.4 73.9 8.5 I 2
1977.7 5380 7.12 199 7.12 5010 7.13 181 7.14 1 2
1977.8 4200 8.10 190 8.10 3920 8.11 181 812 1 2

1977.8 2250 8.25 74 8.26 2370 8.26 69.6 8.27 1 1
1978.7 2980 7.18 89.4 7.20 2750 7.19 79.4 7.23 1 3
1978.7 2650 7.9 57.0 7.9 2440 7.10 54.1 7.11 1 2
1978.7 3100 7.27 115 7.28 3020 7.28 104 7.29 i 1
1978.8 3040 8.12 9.7 8.12 2640 8.13 87.1 8.13 1 1
1978.9 2360 9.5 88.1 9.5 2350 9.7 82.7 2.9 2 4
1983.8 5570 8.5 37.7 8.4 5220 8.6 37.0 8.6 1 2
1984.8 5780 8.8 61.9 8.9 5480 8.9 62.2 8.11 1 2
1984.9 3820 9.1 47.6 9.2 3550 9.2 44.6 9.4 1 2
1984.9 5200 9.13 53.5 9.11 5000 9.13 45.4 9.13 0 2
1988.7 2740 7.13 60.4 7.1 2710 7.14 50.1 7.13 1 2
1988.7 2830 7.25 75.9 1.24 2670 7.26 69.4 7.25 1 l
1988.8 5690 8.19 124 8.16 5220 8.20 122 8.17 1 1
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Tab.3 Comparison of ¢ (mean discharge) V,Sf and erosion and deposition of
the river bed for floods at Huaxian, Wei River ‘
1977.8 4.5 110.8  0.746  1.9406 w 1978.9 701 44.12  1.702 2.0619 i
1981.6 4i.1 377.0  0.785 2.3450 e 1970.8 708 211.7 1.358 1.9789 n
1973.7 201 411.5  1.239  2.0599 w 1981.7 684 64.66 1.513  2.069%4 I3
1977.8 205 560.1  1.469 1.9240 h 1983.9 524 56.80 1.043  2.3364 iy
1974.7 199 471.4  1.237 2.2085 el 1987.6 538 14.18  1.459 2.1840 »n o
1981.4 193 4.026 0.804 2.2811 w 1984.8 435 46.25 1.016 2.2924 h
1977.9 153 90.84 0.968 1.9850 n 1978.7 759 65.63 1.687 1.8418 i
1977.7 174 161.4  0.926 2.5401 W 1970.8 708 211.7  1.358 1.9789 H
1985.7 146 84.26 0.722 2.3888 iy 1970.9 1051 3.4  1.223  2.1322 [y
1975.7 406 277.6  0.940 2.3388 b 1974.9 810 20.23  1.294 2.1004 i
1979.9 417 21.49  1.323  1.9343 i 1970.7 820 319.5 1.612  1.9237 e
1979.7 395 331.5 1.472  2.0051 H 1973.10 599 22.93  1.347 2.5180 h
1982.7 408 106.7  1.240  2.2990 w 1985.10 703 1430  1.232  2.3064 i3
1978.9 417 21.49 1.323  1.9343 g 1986.7 878 39.56 1.750  2.1940 i
1984.8 435 467.5 1.016 2.2924 H 1984.7 901 121.7  1.210  2.3116 L
1973.9 544 39.22 1.144  2.6623 by 1970.9 1051 31.24 1.223 2.1332 "
1975.7 509 16.41  1.025 2.4299 H 1977.7 941 372.0  1.391 2.4182 mH
1980.9 577 16.11 1.384  2.2619 iy 1984.7 1155 25.58 1.102  2.2669 iy
1980.8 504 124.4 1780 2.2674 b 1973.8 1209 3423 1.357 2.1242 i
1984.8 435 467.5 1.016 2.2924 b 1983.9 1775 19.34  1.451 2.2630 iy
1983.6 503 19.06 1.025 2.3647 w 1983.10 1575 12,60 1.263  2.2443 iy
1975.7 406 277.6  0.940 2.3388 bt 1984.9 1365 31.25 1.471  2.2798 b
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Analysis on Energy Dissipation by Turbulence and
Turbulence Prevention by Sediments

CHEN Xiao-hong", HU Rong-xuan®
(1. Department of Geography, Zhongshan University, Guangzhou 510275, China;
2. Institute of Hydraulic & Electric Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The flood process is analyzed in totality and in time steps respectively. It was found that at each time
step the hydrological elements of a flood process, such as sediment contents, turbulent velocity and resistance
slope, vary in direct proportion with each other, which shows that energy dissipation by turbulence is dominant.
While for the whole flood process the turbulence prevention by sediments appears to be a controlling factor due to the
accumulative effect of intermittent slipping of sediments from flow. Comparing those flood processes with similar dis-
charges in the long-term flood records, the phenomenon of sediments preventing turbulence is also found. The fea-
tures is found to be in accordance with the results of steady flow in laboratory flume, i. e., for the flood with larger
sediment contents in flood season, its weighted mean velocity is also larger but its weighted mean resistant slope is
smaller. In this paper, both features of energy dissipation by turbulence and turbulence prevention by sediments are
demonstrated by measured data in Yangtze River and Yellow River.

Keywords: energy dissipation by turbulence; turbulence prevention by sediments



