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Uncertainty Quantification of Extreme Weather Fields and Development of an
Advanced Building Damage Model for Urban Risk Assessment
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Hybrid analyses of meteorological modeling and engineering large-eddy
simulations were performed on ensemgles representing uncertainties in the flow structures of
meteorological disturbances for a typhoon and the paths for a tornado, and ensemble big data of
meteorological fields and flow fields in the urban area were generated. For the typhoon case,
features of the flow structure in the extreme weather events were clarified. It is shown that
meteorological disturbances are statistically likely to enhance wind speed fluctuations in urban
areas. The uncertainty of the maximum instantaneous wind speed was also evaluated. For tornadoes,
the uncertainty of the spatial distribution of maximum instantaneous wind speeds in actual urban
areas was analyzed. A coupled program was developed to_represent building deformation and vibrating
behavior within a large-degree-of-freedom analysis to improve damage estimation models.
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