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ABSTRACT

Two computer models have been developed to evaluate the
effectiveness of a tsunami evacuation plan for an evacuation area in Patong Beach,
Phuket. The first model provides estimates of tsunami travel times to tsunameters in
the Andaman Sea, and to the shoreline of the beach. The second model provides
conclusions about the effectiveness of the evacuation plan. The tsunami model is based
on solitary wave theory, and a lookup function is used to perform bilinear interpolation
of bathymetry along the ray trajectory. The model was validated using data from an
echosounder record, tsunami photograps, satellite altimatry records, and eyewitness
accounts of the tsunami on 26 December 2004. Time differences for 12 representative
targets in the Andaman Sea and the Indian Ocean regions were calculated. The model
demonstrated satisfactory time differences (< 2 min/h), despite the use of low
resolution bathymetry (ETOPO2v2). The evacuation model is based on hazard
quotient (HQ) calculations, and a spreadsheet is used to determine how effective the
plan can be. The model was validated using data from the full-scale tsunami
evacuation demonstration held in Soi Bangla on 25 July 2007. For 2,000 Monte Carlo
simulations, the probability that evacuees could be exposed to tsunami inundation was
satisfactorily low: Pr({HQ > 1}) = 0.13. Under a worst-case scenario, however, the
required safe evacuation time was 1.8 times longer than the available safe evacuation
times. The usefulness of the two models were illustrated with an example showing
how the model was used to identify effective measures for protecting residents and
travelers in Soi Bangla from tsunami exposure. These models are potentially
applicable to other evacuation areas in the Andaman Sea region.
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