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Uncertainty Analysis in Estimation of Roughness Coefficient
Using the Field Measurement Data
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Kim, Ji Sung / Lee, Chan Joo / Kim, Won

Abstract

In this study, validity and limitation of the estimation of roughness coefficient using the measured field
data are investigated and the errors of the calculated roughness coefficient are analyzed. The assumption
of uniform flow led to much difference of the computed results in low flow, and this is due to change of
the cross—section informations such as flow area and hydraulic radius rather than the difference of
velocity head. From the comparison between the estimations of average roughness coefficient in the reach
which is relatively long, the calculation using the modified Newton-Raphson method is very efficient and
accurate. In the measured roughness coefficient, the errors of measured flow and stage are included and
the lower flow is, the larger the magnitude of error of measured roughness coefficient is. But the error
of depth and velocity associated with uncertainty of roughness coefficient is less than about 5% in the
both of low and high flow, and it shows the validity of measured roughness coefficient.

keywords : roughness coefficient, uncertainty, field data, modified Newton-Raphson method
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Fig. 1. Study Site and Location of Water Level Measurement Instruments
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Fig. 2. Roughness Coefficients Calculated by 3 methods : uniform with 1 section information,

nonuniform, unsteady calculation
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Fig. 3. Comparison of Roughness Coefficients : uniform with 2 sections information, nonuniform calculation
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(a) Q=37cms(5%) {b) Q=37cms(10%) (¢) Q=1000cms(5%)
Fig. 7. Uncertainty of Calculated Manning n due to Error of Measurement
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Fig. 8. Absolute Error of Hydraulic Parameters (Depth and Velocity)
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Table 1. Statistics of Hydraulic Parameters associated with Error of Roughness Coefficient

Q=3Tm%/s Q=31m’/s Q=1000m*/s Q=1000m%/s
Error 5% Frror 10% Frror 5% Frror 10%
_ min. | ave. | max. | min. | ave. | max. | min. | ave. | max. | min. | ave. | max.
Manning n 0.109 | 0.120 | 0.132 | 0.104 | 0.121 | 0.137 | 0.042 | 0.044 | 0.047 | 0.040 | 0.044 | 0.049
Standard Deviation
Variation(%) 0.004 0.007 0.001 0.002
9.85 14.03 6.21 11.25
Absolute Depth max. ave. max. ave. max. ave. max. ave.
Error(%) 6.09 2.89 851 4.05 3.88 2.32 6.91 417
Absolute Velocity max. ave. max. ave. max. ave. max. ave.
Error(%) 11.83 4,69 17.74 6.97 512 3.06 8.69 5.14
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