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Knowledge about extreme wind speed and wind gust is very important because of
public consequences. Due to wind-included loads on the structure, wind gusts have
many implications on a lot of sectors. Damage to forests and housing are the most
evident of them. The problem of relations between mean wind and gust can be very
important under changing climate conditions. Many studies predict increase of wind-
storms in next decades, thus such information can help to prevent or limit the damage
due to severe winds. However, wind gust has been much less intensively studied than
mean wind climate. This work focuses on relation between mean wind speed and wind
gust at urban location in Lodz, central Poland. Sonic anemometer data (10Hz) used
in analysis was collected at 20m in height mast situated at the roof of 17m in height
building. Measurement point was located in the core of the old centre of Lodz. Data
period covers three years 2001-2003. Additionally cup anemometer records from the
same point from the period 1997-2006 are used (10 minutes average and maximum
wind speed). Results show that maximum wind speed recorded by sonic anemome-
ter is 2 times higher than hourly averaged wind speed. Relation between maximum
wind speeds recorded for different averaging periods exhibit linear scaling with loga-
rithm of averaging period. This multifractal scaling can be applied to predict gusts for
different wind speeds. Next the problem of maximum wind fluctuations is analyzed.
Classical studies on turbulence focus on its mean characteristic both in integral and
spectral approach. For practical purposes the knowledge on maximum fluctuations is
useful. Results of the present study show very rapid changes in wind speed. For exam-
ple, for mean wind around 10 m/s, wind speed can change about 20 m/s in 1 second
only. Fluctuations for longer time steps are the same order of magnitude as these for



1-3 seconds, whereas for shorter time step linear-logarithmic scaling is observed. Due
to stress of surface structures such changes can be more destructive that high wind
speed itself.


