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The objectives of this study are to rehabilitate the coastal environment in Sri Lanka and enhance its
function to disaster mitigation. The research contents are divided into two parts. One is to rehabilitate
lagoon environment. Large-scale unplanned sand removal at the Koggala lagoon mouth shifted the
formation of sand bar towards the lagoon and made adverse effects on its ecosystem. After the removal of
the natural sand bar, groyne system was constructed to avoid sand deposition in the lagoon and to protect
the highway bridge from the wave attack. The existing groyne system resulted the lagoon mouth being
permanently open to sea which in turn led to many environmental problems. Groyne system modification
is proposed in this study to reduce the sea water intrusion. Water budget and two-dimensional depth
averaged hydrodynamic model were developed for understanding the hydrologic and flow characteristics
of the lagoon. Numerical simulations were performed at lagoon mouth area for two cases: (1) existing
condition and (2) proposed rubble mound groyne system condition. Comparison of results was obtained
for both cases to describe flow pattern at lagoon mouth. Results further showed, the width should be
reduced to a maximum of 40 m. Salting factor reduction with the groyne modification may result a
predominant influence of fresh water which may in turn lead lagoon to a fresh water ecosystem.

The second is to investigate the effects of an open gap, such as a road, in a coastal forest on tsunami
run-up. A numerical model based on two-dimensional nonlinear long-wave equations was developed to
account for the effects of drag and turbulence induced shear forces due to the presence of vegetation.
Experiments were conducted on a forest simulated with vertical cylinders by changing the gap width. The
numerical model was validated and then applied to a wide forest of Pandanus odoratissimus, a tree species
that is a dominant coastal vegetation on a sand dune in South Asia. The effect of vertical stand
characteristics of P. odoratissimus with aerial roots was considered on the drag resistance. As the gap
width increases, the flow velocity at the end of the open gap first increases, reaches a maximum, and then
decreases, while the run-up height increases monotonously. The maximum velocity in the present
condition is 1.7 times the maximum velocity without a coastal forest.




