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Abstract Current methods of measuring the sediment concentration of natural streams can be affected
by weather conditions and have lower reliability in bed-load sections due to mechanical limits.
Theoretical methods have to be used to solve this problem, but they have low reliability compared to
the measured values and diverse results for the bed-load sediment concentration. This study proposes
a new way to reliably determine the bed-load sediment concentration from the relation with theoretical
depth-integrated concentration based on the informational entropy concept. Sediment distribution shows
a uniform probability distribution under maximized entropy conditions under some constraints, so a
function can be calculated for the sediment distribution and depth-integrated concentration. The
parameters of a stream were estimated by a nonlinear regression method using the concentration data
from a past experiment. Equilibrium N (EN) was estimated using the relation between two different
formulas proposed in this study, which can ease the estimation of both the total sediment distribution
and depth-integrated sediment concentration with high reliable results with an average R2 of 0.924.
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7
Channel bed(f = £q)

Fig. 1. £ —n coordinates in open-channel sections
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Table 1. Coleman data Run.2, Run.3

R Height from Concentration Total Depth
- Bed v(m) o(m’/m?) D(m)
0.008 0.000850
0.012 0.000640
0.018 0.000520
0.024 0.000420
0.03 0.000370
0.046 0.000280
2 0.069 0.000240 0.171
0.091 0.000140
0.122 0.000081
0.137 0.000065
0.152 0.000050
0.162 0.000030
0.008 0.68000
0.012 0.73800
0.018 0.79500
0.024 0.83600
0.03 0.87000
0.046 0.92200
5 0.069 0.96300 0.172
0.091 1.02500
0.122 1.04800
0.137 1.03900
0.152 1.02800
0.162 1.02000
Table 2. Coleman data Run.3, Run4
R Height from Concentration Total Depth
un. Bed y(m) o(m®/m?) D
0.008 0.66500
0.012 0.74000
0.018 0.80200
0.024 0.82900
0.03 0.86300
0.046 0.92200
4 0.069 0.96500 0.171
0.091 1.02300
0.122 1.04900
0.137 1.04800
0.152 1.03300
0.162 1.02400
0.008 0.66200
0.012 0.71700
0.018 0.78800
0.024 0.81400
0.03 0.85200
0.046 0.91100
5 0.069 0.96800 0.171
0.091 1.02800
0.122 1.03800
0.137 1.04700
0.152 1.03000
0.162 1.02700
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Table 3. Calculated bed-load concentration and
depth-integrated concentration

Run.# 2 3 4 5

¢ (m?/m®) | 00029 0.0059 0.0102 00145

e (m?/m?) 0.0003 0.0006 0.0011 0.0015
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Table 4. #(N) and Equilibrium V of Coleman Flume
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Table 5. Parameters determined by equilibrium/V

Run# 2 | 3 | 4 | s
Equilibrium 9370
N
h -0.0965 -0.0634 -0.0624 -0.0215
Cy 0.0029 0.0059 0.0102 0.0145
E 0.0003 0.0006 0.0011 0.0015
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