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Low-level jets (LLJ) and impact on wind energy
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Low-level jets (LLJ) and impact on wind energy

High winds to be harvested

Associated with wind shear above and below the jet

Creates loads on the turbine (mast, nacelle, blades)

Impacts the wind production, accelerates the fatigue of the structure
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Low-level jets (LLJ) and impact on wind energy
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High winds to be harvested
 Associated with wind shear above and below the jet
e C(Creates loads on the turbine (mast, nacelle, blades)
Impacts the wind production, accelerates the fatigue of the structure
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Detection of low-level jets

Following the method of Tuononen et al. (2015):
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e Differences:
1) Lowest model level as surface,
2) iIf no local minimum above and/or below the jet, the lowest model
level or the level 1500 m are considered as minima.

Height (m)

e Additions: LLJ
1) Polynomial fit (parabolic) around the maximum to define the height 0 —
and Speed, 0 Wind speed (ms™*)
2) Direction of the wind taken at the jet height on model levels Tuononen et al. (2015)
Norwegian
Meteorological EERA DeepWind conference, 17-19 January 2024

v Institute



Detection of low-level jets

Following the method of Tuononen et al. (2015):
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e Differences:
1) Lowest model level as surface,
2) iIf no local minimum above and/or below the jet, the lowest model
level or the level 1500 m are considered as minima.

Height (m)

e Additions: LLJ
1) Polynomial fit (parabolic) around the maximum to define the height 0 | .
and Speed, 0 Wind speed (ms™*)
2) Direction of the wind taken at the jet height on model levels Tuononen et al. (2015)

3(6)-hourly maps with height, speed and direction of low-level jets
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Three different datasets

& ERAS (ECMWEF, Hersbach et al. 2020)
* Global reanalysis
« 0.25° spatial resolution

Model levels

o 6_h0ur|y 2000-2009
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Three different datasets

& ERAS (ECMWEF, Hersbach et al. 2020)
* Global reanalysis
« 0.25° spatial resolution
* 6-hourly

3k NORA3 (Met Norway, Haakenstad et al. 2021)
* Regional hindcast (aggregation of short-range
forecasts)
» 3-km spatial resolution
* 3-hourly

Model levels
2000-2009
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Three different datasets

& ERAS (ECMWEF, Hersbach et al. 2020)
* Global reanalysis
« 0.25° spatial resolution
* 6-hourly

3k NORA3 (Met Norway, Haakenstad et al. 2021)
* Regional hindcast (aggregation of short-range
forecasts)
» 3-km spatial resolution
* 3-hourly

3 CERRA (SMHI / Copernicus, Schimanke et al. 2021)
* Regional reanalysis
* 5.5-km spatial resolution
* 3-hourly

Model levels
2000-2009
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limatologies (2000-2009) for NORA3
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