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Foreward —The role of sediment transport in river dynamics is essential to evaluating the impacts of large magnitude events [1]. A long-term analysis of a river’s dynamics, is required to reasonably assess
the quantity of sediment mobilized over the entire flow regime. However, there is a dearth of in-situ sediment transport data available for rivers around the world with even fewer studies obtaining
observations during large magnitude events to authenticate the accuracy of event-based transport simulations [2]. The objective is to develop representative sediment transport models of Mimico Creek
river reach (Southern Ontario, Canada), that has undergone intensive event-based sediment transport sampling and inter-event bed material particle tracking over a three-year period [3]. A HEC-RAS
model was developed of the study reach and calibrated to a series of discharge events where in-situ bedload sampling occurred. Both step-wise discharge and unsteady flow simulations were evaluated to
compare sediment transport rates for a range of transport models which included the Meyer-Peter Muller [4] and the Wilcock-Crowe [5]. Calibration curves were developed to estimate sediment discharge
in Mimico Creek. The results of the calibrated model were used to calculate the mean travel distance of bed material using the expression for the volumetric rate of bed material transport. Results from

the modelling exercise found mean travel distances were similar and in some cases larger than those observed from field measurements, considering both mobile and immobile particles.

Study site — The study focuses on a 2.1 km reach of Mimico Creek (66.3 km?) in southern Ontario, Canada. The majority of
the watershed is urbanized with remaining areas zoned as industrial or transportation (airport). Immediately upstream of
the study reach, the channel flows within a concrete trapezoidal channel (0.5 km) before transitioning into a gravel-bed
channel at the beginning of the study reach. Complete bed material routing is observed throughout the concrete channel
section.

July 8™, 2013: a precipitation event occurred generating a flood exceeding the 100-year return period [6]. Pre and post
erosion surveys along the 2.1 km reach combined with in-situ and inter-event sediment transport studies and a proximal
hydrometric monitoring station afforded a unique opportunity to evaluate the performance of various sediment transport
models applicable to gravel-bed rivers for flashy high magnitude events.
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Calibration curve for the Wilcock and Crowe transport model
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Estimation of mean travel distance of bed material:
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Conclusions — This study employed the Meyer-Peter Miller and Wilcock and Crowe models within the HEC-RAS modelling framework to evaluate the representativeness of event-based estimates of
sediment transport and bed material transport distances. Results were compared to three-year (2011-2013) field sampling campaign where in-situ bedload and inter-event particle tracking had occurred.
Results showed that the Wilcock and Crowe transport model represented the poorly graded gravel bed channel conditions over the range of flows inventoried. Mean bed material transport distances
using the Wilcock and Crowe model (0.12 m < L < 5.7 m and 0.11 m < L < 6 m, considering respectively step-wise discharge and unsteady flow simulations) compared relatively well against field
observations (0.1 m < L < 3.5 m) and in some instances overestimated travel distances. Findings from this study reinforce the importance of accounting for clast interactions in transport estimates. The
Wilcock and Crowe model accounts for bulk inter-particle interactions (e.g. hiding and sand-dependent gravel transport) and the armor layering effects [11]. These could not be accounted for using the
Meyer-Peter Muller equation, which could not be correlated to the field conditions and bed material gradation. The comparison of simulated transport distances against available field observations also
provides another mechanism to validate appropriate transport equations; particularly where in-situ bedload sampling may not be available.
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