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Experimental Study of Changes in Channel Characteristics
at Stream Confluences
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Abstract : Flume experiments are conducted to describe channel adjustments at stream confluences and to
examine some factors to which changes in channel characteristics are subject. There are different factors controlling
channel size and shape; whereas the former is primarily controlled by water discharge alone, the latter including
channel slope is influenced by sediment load as well as water discharge. The morphometric adjustments of confluent
tributaries can be consequently classified into three types based upon changes in sediment concentration which are
associated with the relative increasing rates of water discharge and sediment load at these sites. Flow is accelerated at
stream confluences due to the convergence of confluent flows, causing an sharp increase in velocity. It restrains an
increase in channel capacity, and furthers a decrease in channel slope, of a receiving stream. As a result, effects of
slight increases in sediment concentration hardly appear on changes in channel characteristics at stream confluences.

Key Words : flume experiment, stream confluence, channel characteristics, hydraulic geometry, sediment
concentration
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Figure 1. General view of experimental equipment
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Figure 2. Grain-size distribution of the material used
in the study
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Table 1. Results of experimental runs

Run cn%/s gg;s 6512 cr;;[s Cmr;l c(rin f ,%
| 150 2.3 5.1 294 95 0.54 17.7 20.6
73 34.1 10.3 0.72 14.3 21.6
2 150 29 50 30.3 8.8 0.56 15.8 336
7.2 34.6 103 0.71 14.5 29.0
3 150 34 49 30.7 9.7 0.50 19.5 374
7.5 334 11.2 0.68 16.5 294
4 150 4.0 43 35.1 12.0 0.36 334 434
6.0 419 134 0.45 29.8 30.6
5 200 2.3 6.7 29.8 9.1 0.75 123 242
85 352 11.1 0.78 14.2 28.8
6 200 3.0 6.2 32.1 9.5 0.66 144 26.5
7.8 385 94 0.83 114 26.5
7 200 38 6.6 305 11.3 0.59 19.1 374
83 36.2 12.5 0.67 18.7 27.0
8 200 4.5 54 36.7 10.2 0.53 19.3 32.0
83 36.1 109 0.77 14.2 30.8
9 250 23 70 356 8.7 0.81 10.7 20.8
9.6 36.6 10.5 091 11.5 23.7
10 250 35 9.0 27.8 124 0.73 17.0 26.5
10.0 349 12.8 0.79 16.2 23.8
11 250 47 8.0 314 130 0.61 213 29.6
9.0 389 13.2 0.69 19.1 26.9
12 250 59 6.5 38.5 11.6 0.56 20.8 327
9.0 38.6 12.6 0.72 17.5 28.7
13 300 23 9.1 32.8 9.8 0.93 10.6 16.3
10.7 374 114 0.95 120 195
14 300 40 94 31.8 14.1 0.68 20.7 328
99 40.5 120 0.82 14.7 244
15 300 5.7 8.4 35.8 132 0.64 20.6 283
11.1 359 15.7 0.71 22.1 31.7
16 350 2.3 10.2 342 10.8 0.97 11.2 14.6
10.8 415 9.8 1.11 8.8 18.7
17 350 4.5 11.3 309 14.8 0.77 19.2 20.1
11.7 384 12.8 092 13.9 239
18 350 6.7 11.6 30.1 19.8 0.59 33.6 355
11.1 40.7 144 0.77 18.6 34.7
19 400 23 10.2 39.1 8.5 1.21 7.0 12.6
12.0 41.6 10.0 1.23 8.2 17.8
20 400 5.0 109 36.7 14.6 0.75 19.5 26.1
10.8 46.2 125 0.87 143 233
21 500 6.7 11.6 43.2 163 0.71 229 22,5
139 430 17.0 0.81 21.3 217

Q is water discharge, Qs is sediment load, c is channel capacity, w is width, d is average depth, v is average velocity, fis
form ratio, and s is channel slope. Upper and lower indicate pre-confluent and post-confluent channels, respectively.
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Figure 3. Relations between water discharge and channel characteristics
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Figure 4. Relations between sediment concentration and channel characteristics
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Table 2. Water discharge-channe! characteristics regression equations

n equat C REX100(%)
Channel capacity, cm? ¢=0.110Q076 91
Width, cm w=2.520027 24
Depth, cm d=0.04Q04 51
Velocity, cm/s v=9.270Q024 48
Form ratio f=60.2Q0‘-23 6
Channel slope, x 103 §=0.21Q-036 25

Q is water discharge(cm3/s) and R? is coefficient of determination.

Table 3.

Sediment concentration-channel characteristics regression equations

Channel capacity, cm? ¢c=24.9C040 25
Width, cm w=7.47C017 9
Depth, cm d=33.9C057 67
Velocity, cm/s v=40.0C004 2
Form ratio f=2.20C074 60
Channel slope, x 103 §=4.48C0%6 84

C is sediment concentration(gm/7) and R? is coefficient of determination.
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Table 4. Comparison between regression equations of pre-confluent and post-confluent channels

Channel charateristics Pre-confluence Post-confluence
Channel capacity, cm? c=0.07Q0%4 ¢=0.10Q076
Velocity, cm/s y=13.90016 y=9.56(0024
Channel slope, x 10+ §=3.89C072 §=6.03C0-54

Q is water discharge(cm?3/s) and C is sediment concentration(gm/l).
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Figure 5. Relation between rate of channel capacity change and discharge ratio
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Table 5. Classifications of changes in channel
characteristics based upon changes in
sediment concentration at stream
confluences
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¢ is channel capacity, v is average velocity, fis form ratio,
s is channel slope, and C is sediment concentration,
respectively.
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