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Numerical Study and an Empirical Model of Downburst Flow Fields

Yumi lida Daisuke Somekawa

Satoru Goto Kiyotoshi Otsuka

Abstract

The wind characteristics of downbursts are quite different from those of turbulent boundary layers. Non-
stationarity (e.g., an intense, moving downdraft and a strong divergent outflow near a ground) causes severe
damage to buildings and structures. In the present study, we conduct a series of computational fluid dynamics
(CFD) simulations of downbursts using a large Eddy simulation (LES) to investigate the characteristics of their
peak wind velocities. An empirical model based on the OBV model (Oseguera and Bowles, 1988; Vicroy, 1991)
is also proposed in the paper; in the model, the parameters are empirically determined based on the results of the
LES of downbursts. It is found that the proposed empirical model yields velocity distributions consistent with
those obtained from LESs.
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