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Development and Accuracy Analysis of the Discharge-Supply System to
Generate Hydrographs for Unsteady Flow in the Open Channel
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Abstract

The analysis for unsteady flow is necessary to design the hydraulic structures affected by water level
and discharge changes through time. The numerical model has been generally used for unsteady flow
analysis, however it is difficult to acquire field data to calibrate and validate the numerical model. Even
though it is possible to collect field data for some case, high cost and labor are required and sometimes
it is considered that the confidence of measured data is very low. In this case, the experimental data for
unsteady flow can be used to calibrate and validate the numerical model as an alternative. Therefore, the
discharge—supply system which could generate various type of unsteady flow hydrograph was developed
in this study. Also, the accuracy of the unsteady flow hydrograph generated by developed discharge-
supply system in the experiment was evaluated by comparing with target hydrograph. Accuracy errors
and Root Mean Square Error (RMSE) were analyzed for the rectangular-type hydrograph with sudden
changes of flow, triangular-type hydrograph with short peak time, and bell-type flood hydrograph. As a
result, the generating error of the discharge-supply system for the rectangular—type hydrograph was about
59% which was maximum error among various types. Also, it was represented that RMSE for the
triangular-type hydrographs with single and double peaks were approximately corresponding to 10%.
However, RMSE for the bell-type flood hydrograph was lower than 29%.

Keywords : unsteady flow, discharge-supply system, hydrograph, accuracy analysis, error analysis
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Table 1. Comparison of Analysis Results for Various Hydrograph Type

Comtents Rectangular Triangular Triangular Bell-type flood
hydrograph hydrograph I hydrograph II hydrograph
Hydrograph /\
Base time 180 sec 50 sec 80 sec 3600 sec
Peak flow 79 2/s 74 2/s 74 4/s 100 #/s
Maximum error +59% +10.7% +9.2% +1.9%
RMSE (¢/s) 43 ¥/s 151 4/s 158 2/s 0.81 ¢/s
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