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An earthquake along a sea trench tends to generates huge tsunami, and the
tsunami sometimes brings catastrophic damages on coastal area. In order to mitigate
those catastrophic damages, we securely establish soft type measures such as an early
warning and appropriate evacuation as well as other hard type ones. Furthermore,
above soft type measures must be established on the correct understanding of hazard
that potentially exists on a vulnerable area against tsunami attack.

The aim of this study is to investigate the efficiency of tsunami disaster mitigation
by the approach of local wisdom in Indonesia. Indonesia has been suffering tsunami
disaster, and there are a lot of soft type measures and hard type ones as local wisdoms
that could mitigate tsunami damages. Some of those wisdoms seem useful under the

. limited budget for disaster prevention strategy especially in developing countries, and
the effect of those local wisdoms should be evaluated technically.

Based on above background, this study firstly investigated the applicable strategy
of tsunami disaster mitigation in Pacitan city in Indonesia. Pacitan city was selected as
the research field of this study, because the city is facing Jave trench directly and
under the vulnerable condition against tsunami disaster. Field surveys were conducted
in order to get the information of house type and road network as well as to conduct
questionnaire survey. More than six thousand houses were checked on four coastal
districts, and those data were used in the analysis of Geographic Information System
(GIS). The results of questionnaire were also analyzed by Strengths, Weaknesses,
Opportunities, and Threats analysis (SWOT analysis). SWOT analysis is commonly
applied in a project which needs to identify the internal and external factors that are
favorable and unfavorable to achieving the project objective. This study applied this
technique to identify the applicable strategy to mitigate tsunami damages in Pacitan
city.

SWOT analysis revealed that “availability of access road” and “availability of
public facilities” could be the concrete actions to realize the Rapid Growth Strategy
which was one of the suitable strategies to mitigate tsunami damages in Pacitan city.
Regarding these results, this study evaluate the service area on GIS network analysis
by considering “availability of access road” and “availability of public facilities”. The
service area was defined as the space where the residents can evacuate from there
houses to their nearest shelter within a supposed tsunami arrival time, This study
assessed that the number of existing public shelters is insufficient to secure the safety
evacuation, The capacity of shelters or the number of existing shelters must be
increased to expand the service area.




~ In order to investigate an appropriate allocation of tsunami shelters, this study
applied Agent-Based Model simulation on GIS. The model can simulate the behavior
of each evacuee under the tsunami evacuation with considering the capacity of shelters
as well as considering the evacuation speed of each evacuee. Four typical scenarios
were simulated in this study by changing the number of shelter, shelter capacity and
the availability of shelters in Pacitan city. This analysis specified the shelters that have
insufficient capacity, and those shelters caused the delay of evacuation time. Those
shelters must be increased their capacity or had additional new shelters nearby to
secure the safety evacuation for all residents.

'This study applied Analytic Hierarchy Process, AHP, to investigate the applicable
strategy to mitigate tsunami damages by utilizing a coastal vegetation belt which can
be seen on coastal area in Indonesia. Utilization of the coastal vegetation belt is one of
the local wisdoms in Indonesia to reduce tsunami inundation energy. The results of
questionnaire to the specialist of urban planning, geology and disaster mitigation were
used in AHP analysis. The analysis revealed that “vegetation belt concept” could be
the measure to mitigate tsunami damages especially in low income community.

Furthermore, this study evaluates a hollow topography as one of the local
wisdoms to reduce tsunami inundation energy, where this artificial topography can be
seen on the coast of Lampon village in Indonesia. Some hollows are allocated along
the beach between residential area and vegetation belt, and the hollow scale is about
20m in width, 120m in length and 2m in depth. In addition to this artificial
topography, this study proposes the embankment topography to emphasize the effect
of hollow topography and vegetation belt on reducing tsunami inundation energy.

In order to investigate the effect of artificial topography and vegetation belt, this
stuady conducts a numerical simulation with utilizing Cadmas-Surf. This study
evaluated fifteen cases which include single topography with and without vegetation
belt, combination of hollow and embankment with and without vegetation belt, and no
topography modification with vegetation belt. The numerical results revealed that the
hollow and vegetation belt can reduce tsunami inundation energy, though the several
level of effectiveness can be observed depending on the configuration of hollow
topography and vegetation belt. Among numerical investigations in this study, the
multiple-use of hollow, embankment and vegetation belt extremely lowered the
hydraulic force less than 20% against the case without any measures. This study
assessed the optimum combination of artificial topography and vegetation belt in
Pacitan city.
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