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ABSTRACT

Several morphodynamic models have been developed which are being increasingly used to support the decision
and planning of different river management works. In the current study, the applicability of three widely used 2D
morphodynamic models: Telemac2D, Nays2DH and CCHE2D in replicating meander bed morphology are
investigated. The models were applied to simulate an experimental case of a sine-generated meandering channels
from the previous works available from the literatures. Simulation results showed that each model is capable of
satisfactorily reproducing the meander bed morphology but there exist significant differences in capturing
particular bed features like point bar, outer bank scour, etc. However, further analysis under different flow and
other hydraulic conditions might be necessary to get more detailed insights of the various aspects of the
morphodynamic models.
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1 INTRODUCTION

Several models have been developed in the recent years with a capability to simulate various river
morphological processes. These models are being increasingly used to better understand the river
morphological characteristics which support planners and river engineers to prevent river disasters, design and
operation of hydraulic structures, maintain and improve river ecosystem, etc. (Jang and Shimizu, 2005). In this
context, the reproduction of meander morphology using 2D numerical models is a tricky issue as it involves
parametrization in sediment transport, secondary flow adjustment, etc. It is therefore important to evaluate the
strength and limitations of the models so that the users have prior knowledge regarding the choice of any
particular model. Against this backdrop, this study is aimed at comparative evaluation of the performance of the
three popularly used 2D morphodynamic models in meandering channels. The reason for the selection of these
three models are basically due to their wide applicability and validity in both experimental and real field cases.

2 METHODOLOGY

An experimental case is chosen from the available literatures from the past and three widely used 2D
morphodynamic models are applied to simulate the experimental case. The performance of each of the models
in reproducing the experimental results are investigated. The experimental data used to validate the model was
derived from the works of Ferrera da Silva and El-Tahawy (2008). Their experiment was performed in a sine-
generated meandering channel consisting of two full meander length with a deflection angle 70°. The inlet was
connected to a straight channel measuring 2m in length. Constant steady discharge of 9.8l/s (inflow boundary
condition) with average flow depth 5cm (outflow boundary condition) was supplied to the inlet rectangular
channel of width 80cm having fixed banks. Non-uniform sand having median diameter dso=0.65mm was used
as bed material in the channel of bed slope of 1:250 along the centerline. The experiment was conducted for a
duration of 170 minutes.

©YEAR, IAHR. Used with permission / ISSN (Online) - ISSN (Print) - ISSN (USB)



Proceedings of the 1st IAHR
Young Professionals Congress
17-18 November 2020

2 4 Xim 6 8 2 3 Xim © 8

Figure 1. Change in bed morphology at the end of the 170minutes; a) Experiment, derived from Ferrera da
Silva and El-Tahawy (2008) b) Telemac2D c) Nays2DH and d) CCHE2D.

3 MODELS USED

The three popularly used morphodynamic models Telemac2D, Nays2DH and CCHE2D are applied in the
current study.Telemac2D solves the shallow water equations (momentum and continuity) using the finite-
element approach in an unstructured (triangular elements) computational mesh. The sediment transport model
sisyphe and the hydrodynamic model Telemac2D are internally coupled. Nays2DH is a computational model
within IRIC interface for simulating unsteady horizontal (2D) flow, sediment transport, and morphological
changes of bed and banks in rivers. It is based on general curvilinear coordinates. CCHE2D is also a depth-
integrated 2D model for simulating free-surface turbulent flows, sediment transport, and morphological change.
This is a finite element-based model of the collocation method using quadrilateral mesh. The governing
equations solving the flow are two-dimensional depth-integrated Reynolds equations in the cartesian coordinate
system. The secondary flow correction parameter was adopted in each of the models. The average size of the
mesh was about 4cm.

4 RESULTS AND FUTURE WORKS

The comparison of the change in bed morphology in the experiments and simulation using three models are
depicted in Figure 1. In general, all the models satisfactorily reproduced the various bed morphological features
obtained in the experiments like deep scour along the outer banks as well as the point bar along the inner bank.
The erosion-deposition pattern, extent and the location of the maximum erosion were well mimicked by all
models. Comparatively, Nays2DH better captured the length including the depth of erosion along the concave
banks. But the length and the size of the formation of point bar on the convex bend was better reproduced by
CCHE2D. However, the location of the beginning of the point bar on the convex bend matched close to the
experiment in Nays2DH and Telemac2D. The scour depth along the outer bank including the size of the point
bar was slightly underestimated in case of Telemac2D. The performance of the Telemac2D lied in between the
Nays2DH and the CCHE2D model. It can be concluded that each model, in general, is capable of satisfactorily
reproducing the meander bed morphology but there exist differences in capturing particular bed features like
point bar, outer bank scour, etc.

However, further analysis under different flow conditions might be necessary to get more detailed insights of
the various aspects of the morphodynamic models.
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