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Multi-site Wind and Earthquake Hazard Analysis via Multivariate
Extreme Value Distribution

Jun Kanda and Kazuyoshi Nishijima

(Graduate School of Frontier Sciences, University of Tokyo)

Wind loads and earthquake loads are two major loads considered in structural design
in Japan. Wind hazard analysis and earthquake hazard analysis provide essential infor-
mation to structural engineers. It is common to estimate intensities of wind speeds and
earthquake ground motions in a probabilistic manner, but existing hazard analyses are
commonly available only for a single site. However, for optimum design for a group of
buildings or disaster mitigation for an area, correlation of loads between any two sites
have to be considered. In this paper, such spatial correlation characteristics are discussed
by utilizing the multivariate extreme value distribution.

For the wind hazard analysis, we quantitatively examined wind hazards in the Kyushu
area, where typhoons tend to attack more frequently, than in the Kanto area in terms of
the dependency function at sites. For the earthquake hazard analysis, we dealt with those
at various sites in the Kanto area. Finally, we compared the degree of spatial correlation
in case of wind and earthquake. All the results were found to be consistent with existing
engineering observations.

Key words: Multivariate extreme value distribution, spatial correlation, dependency structure, multi-
site, hazard analysis.



