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Endurance of the Casuarina coastal forest in southern Sri Lanka

against the Indian Ocean tsunami

Mitsuhiro Hayashidal, Tomoki Sakamoto®, Minoru Okada®, Shoji Inoue®, Atsushi Yanagihara',
Isao Akojima’, Yuhki Nakashima'

Abstract:

In Hambantota, southern Sri Lanka, we implemented a survey of the damage-mitigating effect and the

endurance of the Casuarina coastal forest against the Indian Ocean tsunami that occurred in December 2004. The
tsunami struck by passing over the Casuarina forest on the front dune (height of 5.5m above sea level), but it was
unable to pass over the next dune (height of 5m); therefore, private houses on the inland side of that dune were not
damaged. In contrast, in the shallow trough produced by excavation of part of the dune, the tsunami passed over the
front dune (height of 3.5m) and through the Casuarina forest; it destroyed private houses 250m from the shoreline.
Although the Casuarina trees growing on the high dune were not damaged, 57% of the Casuarina trees that were
directly hit by the tsunami on the trough withered after it passed. However, few tree trunks were broken during the
tsunami, so it was suggested that the Casuarina forests had been able to withstand the physical impact of the tsunami.

1 Introduction

On December 26, 2004, a large tsunami resulting from a
huge earthquake (M9.0) whose epicenter was on the coast
of Sumatra Island struck a wide range of the coast of the
Indian Ocean, and many countries suffered extensive
damage. Indonesia and Thailand, which were near the
epicenter, suffered major damage, as did Sri Lanka and
India, which were more than 1400 km from the epicenter.

In Japan, earlier studies indicated that coastal forests
reduced damage from tsunamis (Ishikawa, 1992). Studies
of the tsunami in the Indian Ocean reconfirmed the
damage-mitigating effects of coastal forests (e.g.,
Dahdouh-Guebas et al., 2005; Danielsen et al., 2005;
Sakamoto ef al., 2008; Yanagisawa et al., in press).

For the present study, we conducted surveys mainly in
the coastal area of southern Sri Lanka, which suffered
serious damage from the December 2004 tsunami, to
verify the damage-mitigating function of coastal forests.
The main coastal forests in this area consist of coconut
palm plantations, Casuarina forests for protecting against
sea wind, Mangrove forests on lagoons and rivers, arid
zone forests in the southeast area, dry thorny scrublands
resulting from disturbance, and home garden woodlands
of houses and hotels (Hayashida et al., 2007).

The Casuarina species planted in the southern part of
Sri Lanka is Casuarina equisetifolia. In this region,
Casuarina forests grow on slightly high coastal dunes.
While the Casuarina forest was expected to have a higher
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damage-mitigating effect than that of other coastal forests
in Sri Lanka, in one area houses were seriously damaged
by the tsunami, despite the presence of a Casuarina forest.
In that area, a shallow trough had been produced by
excavation of part of the dune and was positioned lower
than the surrounding dunes.

For this study, we selected two Casuarina forests, one
on the trough produced by excavation of the dune and the
other on a dune where topography had not been changed.
After measuring the topography, we interviewed the
residents, in an effort to analyze the situation prior to the
arrival of the tsunami and the actual state of the damaged
houses in inland areas. To determine the importance of
topography in mitigating tsunami damage, we compared
the two forests. We then examined the endurance of
Casuarina forests against the tsunami by investigating the
damage to these forests.

2 Study area

The study area was the peripheral area of a salt-processing
plant located 2 km west of central Hambantota, where a
low dune separates the Karagam Levaya lagoon (length
1.5 km and maximum width 3 km) from the ocean (Fig. 1).
This area consists of sands with a width of 50 m from the
shoreline and a dune with a height of 4 to 8 m and a width
of 100 m; the area behind it is a lagoon or low ground
(width of up to 500 m). A national road runs behind the
dune (100 to 300 m from the shoreline).

In this area, the Casuarina forest has a width of 100 to
150 m from the top of the front dune on the shore. This
Casuarina forest was planted in 1986; thereafter, no care
(e.g., thinning and trimming) had been applied to it. The
results of a 2005 survey of this Casuarina forest indicated
that the density of trees was 1,343/ha, the average
diameter at breast height was 12.5 cm, the average tree
height was 11.4 m, and the average under-branch height
was 1.9 m. Because of the low under-branch height, the
interior of the forest was dark. Therefore, little vegetation
grew on the forest floor, with only sparse growth of
Opuntia dillenii, an alien plant.






