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River bars are two dimensional wave structures of the channel bed, with a spatial scale of the river cross-section
that result from morphodynamic instability. Bar characteristics are frequently, though non-uniquely, used to
differentiate between single and multi-thread channel patterns. The formation and evolution of bars has been
studied through a combination of field measurements, analytical models, laboratory experiments and numerical
models. Recent developments in physically-based numerical models potentially provide a powerful tool to support
the investigation of the temporal evolution of river bars in a precisely controlled manner. Although such models
often include a rather simplified description of the complex physical processes, they provide the flexibility to
investigate morphodynamics under variable forcing and initial conditions. Recent studies have shown that 2D
numerical models are capable of simulating the plan-form dynamics of single-thread and multi-thread channels
(e.g., Nicholas, 2013).

This study aims to understand the dynamics of bars in single and multi-thread channels using a fully non-
linear, two-dimensional, physics-based numerical model based on the Delft3D code (www.deltares.nl). Emphasis
is on the differences between bar and reach scale properties when the channel morphology shifts from single
to multiple-thread. Ultimately, this has potential to provide insights on fundamental differences between single
and multi-thread channel patterns, as well as on the physical processes that control braided channel dynamics.
The numerical model incorporates a subset of the key physical processes necessary to investigate bar dynamics
(Schuurman, et al., 2013), and was calibrated and validated on a unique set of flume experiments. These comprised
a series of experiments performed in a straight channel with spatially uniform width and characterized by
combinations of different values of channel width and discharge. Varying the channel width and the discharge
gave rise to a spectrum of different channel morphologies, ranging from single-thread with alternate bars to
braiding plan-forms with different braiding intensities. Hydrodynamic calibration was based upon the measured
spatial distribution of dry areas at the end of each experimental test whereas morphodynamic calibration was
based upon the time series of sediment discharge measured at the downstream boundary. Overall, the numerical
investigation enabled insights into the statistical structure and temporal evolution of reach-averaged braiding
intensity, bar properties and related hydrodynamic properties across a gradient of channel morphologies, from
single- to multi-thread. Sensitivity of the results to several numerical parameters was also investigated.
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