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Why gusts?
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Challenges in the boreal reglons
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m) Gustiness conditions at:the'stations are seldom “representative”
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Definitions

Gusts at Finnish AWS stations are recorded as a
maximum of 3 s averages during a 10 min sampling
period (WMO standard)

Mean wind speed is an average over 10 min period

Gustiness Is a measure of how much the gust wind
speed differs from the mean wind speed
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Gust verification? G :ﬁ

U, . (Mmodel) vs U, .. (obs) G (model) vs G (obs)
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IS THERE SOMETHING ELSE WE WOULD LIKE TO KNOW ABOUT GUSTS?



A

=
ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Gust factor and wind speed

Helsinki-VYantaa, 2009-2011
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Distribution of gust factor
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Probability
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Stabllity effects on gusts and wind speed
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Gust and mean wind speeds in near neutral conditions (green) are larger than
in stable conditions (black/blue), unstable conditions (red) are spread over a

large interval.
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Stabllity effects on gust factor
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Profiles and stability
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These cases include profiles for which the 10 m level

mean wind speed is within the range 4.5 - 5.5 m s1
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Height dependence of gust factors

Over a flat grassland

1401
1201
1001
51
e 807
i
(8]
‘©
I 60
40+
—*—unstable
20| ——neutral
—2—gtable
0 T
0.65 0.7

0.75

08 085 09 095
G(z) / G(10m)

l

Over a forest
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Gust stations In Finland

Jan 2007 Jan 2009

ier 7o

10 min data mainly available from 2006 onwards, except Helsinki Kaisaniemi (from 2001)
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Gust factors, differences between stations
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Gusts at Finnish EWGLAM stations

Station WMO G AG
Inari lvalo airport 9601 1.6 0.3
Sodankyla 7501 1.8 0.2
Kajaani airport 4601 16 0.4
Siilinjarvi Kuopio airport 3601 1.5 0.2
Liperi Joensuu airport 3801 1.6 0.2
Jyvaskyla airport 2401 16 0.8
Tampere-Pirkkala airport 1215 1.6 0.2
Lappeenranta airport 1701 16 0.4

HKI-Vantaa airport 301 1.4 0.1
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Dally extreme gusts

6 times a year

- (every second month)
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Comparison of model results:
Helsinki-Vantaa
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Comparison of model results:
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Rantasalmi (lake)
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Comparison of model results:
Lammi Evo (forest)
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Summary

The largest factor determining the gust factor is surface
roughness

Gustiness conditions at Finnish AWS stations are highly variable

Gust factor forecast is good over lake (and coastal regions), but
has large differences over land: model roughness is too large in
the example cases

Gust wind speed forecast can be good even though the gust
factor is overestimated and/or the mean wind speed is too small
In the model

Future work:

The most sophisticated gust parametrizations take into
account the stability effects on gusts. Can we distinguish
this signal hidden behind the variable roughness
conditions?

Comparison of different gust parametrization methods



=
ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Acknowledgement

This research has received funding from the European
Research Council under the European Community's 7th
Framework Programme (FP7/2007-2013) / ERC grant
agreement number 227915, project PBL-PMES



