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Gust definition

The maximum of 3 s moving averages during a 10 min period (WMO)

um , vm = moving averages of u(t) and v(t)
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Measurements
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1) Selection of cases: one case includes several 10 min periods.

2) For each of the 10 min periods, the maximum gust is detected at the 
reference level.

3) Then, only a period of ±1 min around the maximum gust is considered 
from the 20 Hz time series

4) At each measurement level of the mast, the highest 120 values within the 
2-min period are given a value 1, all other data points get a value 0.

5) Next, the ensemble mean over all the 2-min periods is calculated. This 
gives the probability for a value 1 at each point in the 2-min, time-height 
cross-section.

6) Finally, it is possible to calculate statistics from the resulting time-height 
average fields. It is noteworthy that these statistics do not include any 
effects due to time-averaging.

The method
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15 cases
● Period: year 2010
● Easterly sector
● Strong wind: 

U
100m

 > 13 m s-1

● 15 cases from 9 days 
were selected, including 
cases with different 
stability conditions, 
increasing/decreasing 
wind speed and stationary 
conditions
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Detection of the maximum gust
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Selection of a ± 1 min period 
around the reference maximum
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The highest 120 values at each 
height

The highest 120 values 
(which corresponds to 
6 s with 20 Hz data) 
are given a value 1, all 
other data points get a 
value 0.
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The ensemble mean over all 2-min 
time-height cross-sections
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Result: a probability field

For plotting purposes, a 1 s moving average was calculated along the 
time axis, after calculating the statistics.
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Example cases: 10 – 11 Jan 2010

G=
U max

U
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Example cases: 7 – 8 Sep 2010

G=
U max

U
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Results: stable conditions
Winter-time stable Nocturnal stable
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Results continue...
UnstableDecreasing wind speed
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Results: all 15 cases

blue = stableblue = stable  red = unstablered = unstable  purple = increasing wind speedpurple = increasing wind speed  
light blue = decreasing wind speedlight blue = decreasing wind speed black = stationary black = stationary
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