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Prediction of Stage Discharge Curve and Lateral Distribution of Unit Discharge

in an Arbitrary Cross Section Channel with Floodplain Vegetation
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Abstract

A numerical model was developed to predict the stage-discharge curve and lateral distribution of unit
discharge in open channels with nonuniform cross section or compound open-channels. The governing
equation is the one-dimensional momentum equation based on assumptions of the steady and uniform flow
conditions in the longitudinal direction and the uniform water surface elevation in a cross section.
Vegetative drag force term was included in governing equation in order to reflect the effect of floodplain
vegetation on the flow characteristics. Finite element method was applied to obtain the numerical solution
of the governing equation. Stage-discharge curve and lateral distribution of unit discharge for a given
water surface are calculated based on input data, such as the cross sectional geometry, Manning's
roughness coefficient, vegetative information and longitudinal slope of channel bed. The developed model
was verified by comparing the calculated results with the observed data and the results of Darby and
Thorne’'s(1996) model and the nonlinear k-¢ model. The verified model was applied to estimate the
upstream boundary conditions in two-dimensional flow model. The numerical results using laterally
distributed unit discharge were compared with those obtained using uniformly distributed unit discharge
in two-dimensional flow model.

Keywords : stage-discharge curve, lateral distribution of unit discharge, vegetation, floodplain
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