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Experimental investigation on impact of the coastal Forest on reducing
sediment transport rate at littoral Zone

Hamed Jalil Masir!, Rohallah Fattahi? Elham Ghanbari Adivi®*, Mahdi Asadi Aghbalaghi*

Abstract

The emphasis of this study was to study the effects of waves, prediction and estimation of sediment
transport rate at different coastal forest cover densities. Experiments were performed on the
effectiveness of a mangrove tree to reduce tsunami energy, by a simulated polyethylene artificial shrub
structure. The cover has a rigid structure (including 2 cm trunk system and 25 cm height and 1 cm root)
and structure (including branches and leaves). This forest cover has a rigid structure consisting of a trunk
system with a diameter of 2 cm and a height of 25 cm and a root with a diameter of 1 cm and a soft
structure with branches and leaves. Experiments were performed for two rectangular and triangular tree
layouts with crosswise and longitudinal distances 15x15, 15x20, 20x15 and 20x20 cm, four vegetation
widths with sizes of 30, 45, 60 and 75 cm, 3 input wave heights of 6, 9 and 12 cm, constant and horizontal
slope of the coast and 0.35 mm sediment diameter. Wave-induced force practical to coastal body and
coastal forest cover and wave velocity were measured, respectively, by means of a direct measurement
method using an electronic force meter (load cell) mounted in front of the moving part of the knife edge
support and using an acoustic doppler velocity meter. The amount of sediment transported was
determined by the weight method in each experiment. The results of this study showed that the sediment
transport rate reduced in presence of vegetation by 41.17%. Consequently choosing the triangular
vegetation layout, the smaller vegetation distances, the larger and denser widths, more force is produced
to prevent the sediment from moving through the flow and thus less sediment transport.

Keywords: Density, Coast, Forest, Sediment transfer rate
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Experimental investigation on impact of the coastal Forest on reducing
sediment transport rate at littoral Zone

Hamed Jalil Masir!, Rohallah Fattahi? Elham Ghanbari Adivi®*, Mahdi Asadi Aghbalaghi*

Introduction

Ecosystem and environment protection of the coasts have been of great importance due to the growing
number of human populations living in coastal areas. The sediment transport phenomenon caused by
coastal long waves, is a serious hydrodynamic process that affects many hydraulic systems and coastal
structures. The erosion and scouring resulted from coastal waves even with relatively low heights, can
seriously damage the foundations of buildings, roads and highways, and coastal structures such as
embankments.

The emphasis of this study was to study the effects of waves, prediction and estimation of sediment
transport rate at different coastal forest cover densities.

Methodology

Experiments were performed on the effectiveness of a mangrove tree to reduce tsunami energy, by a
simulated polyethylene artificial shrub structure. The cover has a rigid structure (including 2 cm trunk
system and 25 cm height and 1 cm root) and structure (including branches and leaves). This forest cover
has a rigid structure consisting of a trunk system with a diameter of 2 cm and a height of 25 cm and a
root with a diameter of 1 cm and a soft structure with branches and leaves. To examine how trees altered
the wave characteristics, artificial trees were used experimentally to simulate the aligned and staggered
configurations in totally 32 tree densities and 3 different wave heights. Experiments were performed for
two rectangular and triangular tree layouts with crosswise and longitudinal distances 15x15, 15x20,
20x15 and 20x20 cm, four vegetation widths with sizes of 30, 45, 60 and 75 cm, 3 input wave heights,
constant and horizontal slope of the coast and 0.35 mm sediment diameter. Using the Froude number
similarity, wave heights generated in this study were 6, 9, and 12cm.

Here, the solitary wave is generated by creating a height difference on both sides of the wave-generating
gate of supply tank followed by its sudden opening; this method has also been used in some experimental
studies such as Ratnasooriya et al., 2008.

Wave-induced force practical to coastal body and coastal forest cover and wave velocity were measured,
respectively, by means of a direct force measurement method based on a momentum method, using an
electronic force meter (load cell) mounted in front of the moving part of the knife edge support and
using an acoustic Doppler velocity meter. The amount of sediment transported was determined by the
weight method in each experiment.

Discussion and Conclusion
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Results revealed that the coastal forest could averagely reduce the sediment transport rate by up to
41.17%. In the densest case by 53.61% and 50.63% in triangular and rectangular configurations,
respectively, compared with the no-costal forest case. Choosing the triangular vegetation layout, the
smaller vegetation distances, the larger and denser widths, more force is produced to prevent the
sediment from moving through the flow and thus less sediment transport.

In order to investigate the effect of coastal tree cover on the amount of sediment transport, compare and
evaluate the estimated sediment transfer rate derived from semi-empirical formulas and the estimated
sediment transfer rate from the experiments of the present study.

The results obtained from several methods of estimating the sediment transfer rate indicate that the Van
Der Meyer formula shows a closer estimate to reality. Therefore this method corrected base on this
research condition for future prediction of sediment transport.
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