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Abstract
A study on the tsunami damage evaluation of coastal forest

Seiji Kawaguchi

Introduction
In 2011 Tohoku earthquake and tsunami, catastrophic damage of coastal forest has occurred among
Tohoku region. Depending on the size and condition of the tsunami, coastal forest has been
known to have a disaster mitigation effects such as tsunami relaxation and capturing
drifting articles. Black pine caught a fishing boat in the example of the Wakayama
Hiromura in the 1946 Nankai earthquake and tsunami and trapped the inflow to the city
area. In addition, black pine forest and Soil embankment is easing the flow force of the
tsunami, and suppressed the house outflow behind. 2004 Indian Ocean tsunami and later,
many researches of tsunami mitigation by coastal forest has been carried out. On the other
hand, Research on coastal forest damage prediction is limited. In this study, a simple and
quantitative risk assessment method, evaluating disaster mitigation effect and fragility of
coastal forest by the tsunami, using the basic nature of the coastal black pine forests is

proposed.

Study procedure

To evaluate the risk of coastal forest, fluid force acting on the trees and lodging strength
of the trees are needed. For lodging strength of trees, and proposed the evaluation
formula using the results of the pull down test. To determine the fluid force acting on
trees, there is a need to assess the volume and surface area of trees accurately. In this
study In Hamamatsu, Shizuoka Prefecture Nakatajima coast a mature black pine I was
the target Performs volume survey by graduated cylinder, proposed the approximate
formula. Than statistical data of the number of trees obtained in the forest type survey of
Irino Matsubara was setting the model by Monte Carlo simulation. Trees damage
probability diameter at breast height of trees is determined using the probability density
function of lodging Strength the Irino Matsubara I was the target by the tsunami
numerical analysis in Hoei earthquake model from trees resistance in consideration of
the trees damage of every moment the water level and flow rate is calculated went trees

damage risk assessment of coastal forest.
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Analysis results

As damage probability of trees, when the immersion depth exceeds the height of the
branching, the branches and leaves, because the projected area increases rapidly, the
fluid moment is increased, it was found that the damage probability also increases
accordingly. Result of tsunami numerical analysis in Hoei earthquake model that targets
the Kochi Prefecture Hata County Irino Matsubara district coast, maximum inundation
depth, regardless of the presence or absence of coastal forest, tsunami occurs the 10m in
front of coastal forest, flood Liu has reached the city, the effect of the flow bias mitigation
of coastal forest was observed. In addition, trees damage, many lodging damage occurred
in trees of the coastal areas, lodging damage occurs at the end of the coastal forest in the

land side of the trees, the inside of the trees has resulted in no damage.

Conclusion

Lodging Strength evaluation formula is proposed in this study, volume, and with the use
of the approximate equation of the surface area, diameter at breast height, and simplify
the disaster reduction effect and damage condition of the coastal forest tsunami from

number of trees, can be quantitatively predicted became possible.



