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Abstract

New dispersion coefficient equation which can be used to estimate dispersion coeffi-
cient by using only hydraulic data easily obtained in natural streams has been devel-
oped. Dimensional analysis was performed to select physically meaningful parameters.
One-Step Huber method, which is one of the nonlinear multi-regression method, was
applied to derive a regression equation of dispersion coefficient. 53 measured
hydraulic data which were collected in 26 streams in the United States and were an-
alyzed in the Part 1 of this study, were used in developing new dispersion coeffi-
cient equation. Among 59 measured data sets, 35 data sets were used in deriving re-
gression eguation, and 24 data sets are used for verification. The new dispersion co-
efficient equation, which has been developed in this study was proven to be superior
in explaining dispersion characteristics of natural streams more precisely compared
to existing dispersion coefficient eguations.
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Table 1. Range of Measured Hydraulic and Dispersion Data

Dispersion Width, Depth, Veloity, Shear Slope,
Coefficient, W U Velocity, S
K(m’/s) (m) (m/s) U.(m/s) (x10%)
Range 1.90-1486 11.9-537 0.30-19.9 0.13-1.74 0.02-0.29 0.007-2.72
Table 2. Range of Dimensionless Variables
Dimensioniess Aspect Ratio, Friction Term, Reynolds
Dispersion Coeff., Number,
K/du. W/d U/U. Udp /u(x10°)
Range 6.17-35712 13.8-157 1.29-20.8 1.10-259
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Table 3. Summary of Hydraulic and D|rsper3|on Data Measured at 26 Streams in the United States

‘ Width | Depth | Vel. |  Slope [ Shear | Dispersion |
: Natural Streams | { Velocity | Coefficient Reference
W(m) d{(m) Lfm/s) S rU.(m/s) K{(m*/s)
Antietam Creek, MDD 12.80 0.30 E 0.00095 |  0.057 17.50 | Nordin & Sabol(1974)
24.08 . 0. 00135 i
0.62 0,
0.26 0. 00050
0.23 0. 00045
0. 00060
. E 0. 00058
141 0.20 +0.00007 1
Arn r, LA . i 0.54 0,00%
Tickfau vaor LA 14.94 0.59 0.27 0.00117
Tangipahoa River, LA 31.3% 0.81 048 1 - 0.00061
K 0.40 0.34 0.00069
Red River, LA : .1 2535 162 | 061 0.00007 1 0
o oy n 61.5¢ 3961 0291 00@009
152, 3661 045 0.00009 1 0J
55. 1.74 0.47 0.00008
Sabme River, LA 116.43 1.65 0.58 0.00014
i o .3 i 1.06 0.00013 - 0.0
17 . . 0i13 ] 0.00029 A
. 0.23 0.00018
4 | =361 0000131
1.20 - 056 @ 0.00001
140 105 0.00012
. 1.51 0.00012
] Wind/Bighorn River, WY 44.20 1.37 0.99 0.00150 .
S . T 85.34 288 174 0.00100 X & =
| Copper Creek, VA 16.66 0.49 0.20 0.00135 0.080 16.84 | Godfrey & Frederick(1970)
Clinch River, VA 48.46 1.16 0.21 0.00085
Copper Creek, VA 18.28 037 1+ 015} 000332
Powell River, TN 36.78 0.87 0.13 0.00032
Clinch River, VA 28.65 “06) .35 0.00039
Copper Croek VA 19.61 0.84 0.49 0.00132
. : 245 0.75- 0.00041
1.58 0.66 0.00010 .
2241 0:66 0.00043 [ O
0.47 0.24 0.00136 '+~ s -
3.28 1.62 0.00020 Yotsukura et al.(1970)
094 0:34 1 5. -0.00049 ‘McQuivey & Keefer(1074)
. 0.911 0.40 0.00050
4. 0.76 0.67 0.00936
B9 L10 4} . 088+ 0300131
68 <216 .85 . 0.00138 |
24, 0,58 .01 | 000’346
. 2.47 0.82 0.00134
Yadkin River, NC 70.10 2.35 0431 000044, 0
71.63 3.84 0.76 0.00044

Remark : Shaded data sets arc used for derivation of new regression equation.
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Table 4. Accuracy of Selected Dispersion Coefficient Equations

Dispersion Coefficient Equation Accuracy(%)
McQuivey & Keefer(1974) 50.0
Liu(1977) 66.7
Iwasa & Aya(1991) 58.3
Proposed Equation(1995) 79.2
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