floodplain effects on overbank flows by Revised Muskingum Routing Method
ABSTRACT
Hydrologic or hydraulic routing methods can be used to predict the floodplain influences on a flood wave as it passes along a river reach.  Hydrologic flood routing employs the equation of continuity and a relationship describing the storage in the system.  Hydraulic routing uses both the equation of continuity and the equation of momentum and better describes the dynamics of river flows.  However, hydraulic routing also requires information on channel geometrical and resistance together with boundary conditions - information that is often not readily available.  This paper presents a modified linear Muskingum hydrologic routing method where the floodplain effects on flood peak attenuation and wave travel time are included through modifications in routing parameters.  The approach involved routing hydrographs through a generalised two-stage river reach using the one dimensional unsteady HEC-RAS routing model.  Comparison of upstream and simulated downstream hydrographs for each condition investigated, allowed the attenuation and travel time (k in Muskingum routing method) of the flood wave to be estimated.  For each k value and for an assumed range of Muskingum Storage weighting factors (x) ranging from 0 to 0.5, downstream hydrographs were developed and flood peak attenuations determined, again by comparison to the upstream hydrographs.  A linear relationship between x and attenuation was developed.  This relationship was then used to determine the weighting factor corresponding to the attenuation from the simulation.  This ultimately resulted in x and k values being developed for the full range of geometrical and resistance properties investigated.  Multi-variate regression modelling produced optimised expressions for both k and x in terms of the geometrical and resistance properties investigated.  The Muskingum routing method using these regressed expressions for k and x was subsequently applied to a case study of the River Suir in Ireland where good agreement between measured and routed hydrographs was observed.  
