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ABSTRACT
The estimation of discharge capacity in river channels is complicated by variations in geometry and boundary roughness. Estimating flood flows
is particularly difficult because of compound cross-sectional geometries and because of the difficulties of flow gauging. Results are presented of a
field study including the stage-discharge relationships and surface roughness in term of the Darcy-Weisbach friction factor, fa for several frequently
flooded equatorial natural rivers. Equations are presented giving the apparent shear force acting on the vertical interface between the main channel
and floodplain. The resulted apparent friction factor, fa is shown to increase rapidly for low relative depth. A method for predicting the discharge
of overbank flow of natural rivers is then presented, by means of a composite friction, fc , which represents the actual resistance to flow due to the
averaged boundary shear force and the apparent shear force. Equations are also presented giving the composite friction factor from easily calculated
parameters for overbank flow of natural rivers. The results obtained using the methods proposed show that a significant improvement has been achieved
compare to the discharge obtained using traditional methods, with an averaged error of 2.7%.
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1 Introduction

empirical formulas have been proposed for discharge calculation of overbank flow, however none yet commands wide spread
acceptance, due to most of the research carried out for overbank
flow have been laboratory based with idealized conditions.
In natural rivers, the floodplains are often heavily wooded
or vegetated with very complex configurations, the shapes are
irregular, and the flow is usually turbulent with a considerable
mixing. These leading to a completely different roughness conditions than that modeled in laboratory flumes. Thus, despite
the extensive researches carried out, full-scale field experiments
would be the best way to further understanding of overbank flow
in compound river channels, as well as evolving accurate methods of overbank discharge prediction. At the present stage, field
study is rare due to overbank flow conditions occur typically
under flood conditions when acquisition of data is difficult and
sometimes dangerous.

Whether by nature or design, many rivers exhibit a compound or
two-stage geometry, consisting of a deep central main channel
flanked by one or two floodplains. For this type of channel geometry, previous research has shown that the use of conventional
methods for overbank flow hydraulic calculation are incorrect,
as they fail to allow for the loss in conveyance arising from interaction between main channel and floodplains (Zheleznyakov,
1965; Knight and Demetriou 1983, Wormleaton et al. 1982,
Prinos and Townsend 1984, and Myers 1987, 1991, Acker,
1992, Lambert and Myers 1998, Myers et al. 2001). This has
become the subject of considerable research in the past 30 years,
covering various aspect of compound channel e.g. flow distribution, stage discharge relationship, surface roughness, apparent
shear, and discharge estimation. Various methods as well as
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