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Why
do we need to know the extreme wind?



Wind Atlas for South Africa (WASA)

IEC 61400-1 site assessment rules 

Checklist

• Extreme winds 

• Turbulence Intensity

• Vertical wind shear

• Flow inclination

• Wake turbulence



Wind Atlas for South Africa (WASA)

IEC 61400-1 site assessment rules 

Checklist

• Extreme winds 

• Turbulence Intensity

• Vertical wind shear

• Flow inclination

• Wake turbulence

Vref hub-height, 10-min, fifty-year extreme wind

Iref reference turbulence intensity at 15 m/s in a 10-min period
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Why
do we need new extreme wind atlases?
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How
did we obtain the new extreme wind atlases?

&

What
are the data?
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Larsén et al. (2013): The selective dynamical downscaling method for extreme wind atlases, Wind Energy, 2013; 16:1167–1182.

The selective dynamical downscaling method (SDDM)

STEP 1: identification of storms
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1. Run WRF for the 72+175 cases

2. WRF setup:
• WRF V3.2.1

• CFSR data, 6 hrly, 1998 - 2010

• SST 0.5

• 36 – 12 – 4 km

• 41 vertical layers

• MYNN PBL scheme

• Run time <=72 hrs, nudging

• 10 min output

• 20 s time step

3. The 50-year wind using the Annual

Maxima Method.

The selective dynamical downscaling method (SDDM)

Larsén et al. (2013): The selective dynamical downscaling method for extreme wind atlases, Wind Energy, 2013; 16:1167–1182.

STEP  2: mesoscale modeling
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All 50-year winds are corrected to the standard condition: 

10 m & roughness length of 5 cm – needed for microscale

modeling

Using Linear Computational Model (LINCOM) to obtain

mesoscale speedup factors from upwind orography and 

roughness length

Larsén et al. (2013): The selective dynamical downscaling method for extreme wind atlases, Wind Energy, 2013; 16:1167–1182.

The selective dynamical downscaling method (SDDM)

STEP 3: post-processing procedure
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1:50 year 10-min wind at 10 m over roughness length = 5 cm
Horizontal resolution: 4 km
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The selective dynamical downscaling method (SDDM)

Outputs
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1:50 yr 10-min wind speed for WASA project area
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1:50 yr 10-min wind speed for WASA project area
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Wind Atlas for South Africa (WASA) Sep 2013
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3. The final map (obs + SDDM)

1:50 year wind, 10-min, z0 = 5 cm
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Other design parameters

Gust…

Larsén and Kruger: Extreme gust wind estimation using mesoscale modeling, in Proceedings of European Wind Energy 

Associations, 10 – 13 March, 2014, Barcelona Spain.
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GUST

Larsén and Kruger: Extreme gust wind estimation using mesoscale modeling, in Proceedings of European Wind Energy 

Associations, 10 – 13 March, 2014, Barcelona Spain.
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GUST

Larsén and Kruger: Extreme gust wind estimation using mesoscale modeling, in Proceedings of European Wind Energy 

Associations, 10 – 13 March, 2014, Barcelona Spain.
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GUST
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The data description
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Download 

correction 

factor data  
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generalised 

extreme wind 

climate 
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ready for 
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roughness 

maps  

50-yr return 
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wind 

Uncertainty 
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The application
Demo WAsP Engineering…
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How
to obtain site-specific extreme wind?
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Other design parameters

Turbulence Intensity,

Flow Inclination…
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Thank you!


