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The Establishment and Verification of Runoff
Hydrograph Routing Model for Detention Pond - A

Case Study with Rectangular Slots as the Outflow
Device

Yao-Ming Hong™ Jen-Yan Chen®® Hong-Ting Leu®

ABSTRACT This study establishes a numerical model of detention pond, and
verifies the model using a series of experiments. The experiment uses a long-throat
channel and a slope to simulate the entrance of detention pond, a wide channel as the
detention pond, and a rectangular slot as the exit of detention pond. The experiments can
be divided into the steady flow and the unsteady flow. Combining the steady flow
experiment and the discharge equation can establish the relationship between the water
level of entrance/exit of detention pond and the discharge. The unsteady flow experiment
develops a hydrograph similar to the triangular hydrograph of short duration time. The
numerical model is based on the hydrologic continuity equation and the Runge-Kutta

numerical method. The inflow hydrograph of unsteady flow is used to be the inflow
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hydrograph of numerical model. The discharge equation of rectangular slot developing by
the steady flow experiment is used in the numerical model. The steady flow experiment
outlines that most of the discharge coefficient differences of long-throat channel and the
rectangular slot, between the equation and the data, are smaller than 5%. The outflow
hydrograph of unsteady flow developing by numerical model has a good match with the
experimental hydrograph. It informs that the numerical model can be used in the
hydrological routing of detention pond.
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