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The past few decades have seen significant improvements in our understanding of the
processes that lead to river meandering and braiding. Although fundamental ques-
tions as to the causes of the variety in river patterns remain, it is clear that there is
a continuum of river patterns between straight, meandering and braiding. Yet there
is a clear dichotomy in numerical models for these various channels types. Straight
and meandering rivers are usually simulated using vector-based models, which ele-
gantly capture the dynamics of single-thread channels, but which can not simulate
multi-threaded channels. Conversely, braided channels are effectively simulated us-
ing cellular-based models, which use simple local rules to replicate the dynamics of
the system, yet fail to replicate the lateral dynamics of meandering channels. This di-
chotomy unfortunately hinders the development of generic fluvial landscape evolution
models and hampers the furthering of theoretical understanding of fluvial systems. In-
deed, unifying meandering and braiding in one cellular modelling scheme has been
proclaimed as the ‘holy grail’ of planform modelling.

In this paper we describe a meandering component within the CAESAR cellular nu-
merical model that apparently allows the transition between braiding and meandering.
Furthermore, this model also allows us to look at the controls on meandering such as
flood frequency and magnitude, shear stress distributions, vegetation and grainsize.


