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Calculation Equations of Detention Storage Volume
for Small Catchment

Yao-Ming Hong™  Jen-Yan Chen?

ABSTRACT Massive land development reduces the plant-cover area and increases
the impervious area of the watershed. These changes could induce a flood disaster
downstream. For reducing the peak flow and delaying the peak flow time, the soil and
water conservation norm set up the rule that detention facilities are necessary for
hillslope development. The norm uses a triangle for the inflow/outflow hydrographs
without considering the influence of the detention facilities shape, outflow device and
possible inflow hydrograph. This study collects and develops various detention volume
design models. The suitable tydrological condition and the calculation method of
detention volume for various models are also developed, and an example is used to
explain the design procedure. After comparison of various models, it was found that a
combination of trapezoid inflow and triangular outflow will result in the maximum
detention volume. It indicates that a longer duration time of inflow hydrograph will
induce a bigger detention volume. The combination of triangular inflow and triangular
outflow will result in the minimum detention volume. It shows that a large discharge
capacity at the beginning of a flood hydrograph can release massive detention pond
space for the peak flood and reduce the necessary detention volume.
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