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Time Histories of Horizontal Wind Velocity of

Moving Thunderstorms and Pheno-

menological Model

CHEN Yong, LIU Guoguang, XU Ting, YU Shice
(Institute of Structural Engineering, Zhejiang University, Hangzhou
310058, China)

Abstract: A moving thunderstorm downburst is a sort of non-
stationary flow field. In order to study the effects of inlet
velocity, translational velocity of a storm, jet height, and the
angle of downburst flow with the ground to the field, an
experiment was conducted by an impinging jet device. A
phenomenon model was proposed based on the experimental
results. Under different parameters of downburst, this model
is capable of obtaining various time histories of horizontal
wind velocity. Finally, according to the different wind speed
profiles, time histories of horizontal wind speed produced by
combining vector summation method, were compared with
those by phenomenological model. In the duration before the
arrival of the downbursts, the comparison states a good
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agreement between them except the Holmes & Oliver model,
whereas it is found that the phenomenological model proposed
herein has a stronger capacity of characterizing the variation
of horizontal wind velocity in the duration of the departure of
the downbursts.
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Fig.1 Experimental setup for thunderstorm

downbursts
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Fig.2 Curves of wind speed varied

with inlet velocity

Fig.3 Curves of wind speed varied

with moving velocity

Fig.4 Curves of wind speed
varied with jet heights
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Fig.5 Curves of wind speed varied with angle of downburst flow
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Tab.1 The result for identification of the parameters
B % ai P B ki b;
"71 3.371 0. 80 924.793  7.305

"72 20. 584 0.72 1.000 0. 820

V. —2.494 —7.00
V. —2.494 —15.00
"75 —20.975 —1.36 1.001 —1.545

"76 —3.137 —0.50 0. 606 —0. 650
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Fig.8 Time histories of wind speed on different conditions
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Fig.9 Comparison of various models
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