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Overview

• The beta testing is carried out for a Norwegian site.

• The coordinates and absolute levels in the figures are hidden (despite it is possible to 

locate from the maps).  

• Comparison between:

- Simulation grids and set-up

- Elevation and roughness maps

- Sector wise wind speed and TI for 270⁰ as example

- Sector wise wind shear 

- Cross prediction errors for 5 met masts at the site

- Final mean wind speed maps (only for standard Windsim cloud)

- TI90 map
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Standard Windsim cloud vs Windsim Beta: 

Grid details
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• Cells: 4.99 mill

• Refinement: E 21.9 m, N 22.0 m

• Cells in vertical: 35 (2 m first grid cell)

• Vertical expansion : Geometrical

• Height distribution factor: 0.2

• Total area: 26.7 km x 27.5 km

• Refinement: 6.1 km x 6.9 km

• Domain height: 3535 m

• Largest cell: E 477m, N 483m, H 589m

Windsim Beta

• Cells: 6.9 mill

• Refinement: 20 m

• Cells in vertical: 35 (2 m first grid cell)

• Vertical expansion: Geometrical

• Height distribution factor: 0.2

• Total area: 22.5 km x 23.9 km

• Refinement: 6.5 km x 7.9 km

• Domain height: 3408 m

• Largest cell: E 352m, N 352m, H 479m

Standard Windsim cloud



Standard Windsim cloud vs Windsim Beta: 

Simulation details
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• 30 deg sectors

• Height of boundary layer: 500 m

• Speed above boundary layer: 10 m/s

• Boundary condition at top: Fixed pressure

• Neutral conditions

• Solver: ParallelGCV

• Number of iterations: 999

• Convergence criteria: 0.0005

Windsim Beta

• 30 deg sectors

• Height of boundary layer: 500 m

• Speed above boundary layer: 10 m/s

• Boundary condition at top: Fixed pressure

• Neutral conditions

• Solver: ParallelGCV

• Number of iterations: 999

• Convergence criteria: 0.0005

Standard Windsim cloud



Standard cloud vs Windsim Beta: Elevation data
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Windsim BetaStandard Windsim cloud



Windsim Beta: Roughness (Europe)
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Windsim Beta: Roughness (global)
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Global roughness data:

Generally much lower 

and too low roughness 

values (0.5 m for forests, 

compared to 1.0-1.2 m in 

the European dataset). This 

dataset turned out to be the 

used dataset.



Standard Windsim cloud vs Windsim Beta: 

Roughness
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Windsim BetaStandard Windsim cloud

Standard Corine used 

for «Standard Windsim 

Cloud», except for 

mountain area changes 

from 0.2 m to 0.05 m. 

Forested areas have 

roughness 0.5 m.



Standard Windsim cloud vs Windsim Beta: U: Dir 270⁰
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Windsim BetaStandard Windsim cloud



Standard Windsim cloud vs Windsim Beta: TI: Dir 270⁰
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Windsim BetaStandard Windsim cloud



Wind

shear
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Wind

shear
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Standard Windsim cloud vs Windsim Beta vs WAsP: 

Cross prediction
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Windsim BetaStandard Windsim cloud WAsP

MAE

8.33% File_1 File_2 File_3 File_4 File_5

File_1 0.00% 1.50% 4.85% -2.58% 17.13%

File_2 -1.39% 0.00% 4.10% -4.03% 15.57%

File_3 -3.20% -1.50% 0.00% -5.26% 13.53%

File_4 3.52% 4.50% 7.84% 0.00% 20.60%

File_5 -14.71% -13.26% -10.95% -16.69% 0.00%

MAE

7.93% File_1 File_2 File_3 File_4 File_5

File_1 0.00% -1.49% 6.43% -4.94% 12.82%

File_2 1.62% 0.00% 8.16% -2.92% 13.66%

File_3 -5.29% -6.75% 0.00% -9.88% 6.29%

File_4 6.58% 2.97% 11.25% 0.00% 19.35%

File_5 -10.14% -9.95% -4.45% -13.58% 0.00%

MAE

6.59% File_1 File_2 File_3 File_4 File_5

File_1 0.00% 0.46% 7.28% 0.11% 14.27%

File_2 -0.86% 0.00% 6.91% 0.22% 13.42%

File_3 -5.84% -5.80% 0.00% -5.27% 7.26%

File_4 0.97% 0.81% 8.02% 0.00% 14.51%

File_5 -11.35% -11.02% -5.68% -11.67% 0.00%

Windsim Beta ; Meso-corrStandard Windsim cloud; Meso-corr WAsP ; Meso-corr

MAE

2.16% File_1 File_2 File_3 File_4 File_5

File_1 0.00% 4.38% 5.38% 4.71% 4.56%

File_2 -4.80% 0.00% 0.88% -0.34% -0.84%

File_3 -4.06% 0.58% 0.00% 0.00% 0.60%

File_4 -4.06% 0.46% 1.37% 0.00% -0.48%

File_5 -4.27% 0.69% 0.63% 0.11% 0.00%

MAE

0.95% File_1 File_2 File_3 File_4 File_5

File_1 0.00% -0.80% 0.12% -0.90% 0.72%

File_2 0.86% 0.00% 1.11% -0.11% 0.72%

File_3 -0.97% -0.80% 0.00% -1.79% -0.24%

File_4 1.73% 0.11% 2.10% 0.00% 0.97%

File_5 -1.51% -1.49% -0.49% -1.46% 0.00%

MAE

0.89% File_1 File_2 File_3 File_4 File_5

File_1 0.00% -1.85% -1.11% -1.01% -0.36%

File_2 1.30% 0.00% 1.11% 0.11% 1.21%

File_3 0.43% -0.58% 0.00% -0.67% 0.85%

File_4 1.95% 0.00% 1.36% 0.00% 0.73%

File_5 -0.32% -0.81% -0.62% -1.35% 0.00%



Standard Windsim cloud: Mean wind speed
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Meso-correctedNo meso-correction



Standard Windsim cloud vs Windsim Beta: TI90 plot
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Windsim BetaStandard Windsim cloud



Summary and conclusions

• Pros:

- Simple set up of projects (less than 1 hour).

- Good source data for both height and roughness (in test case area).

- Usage of grid height is improving the accuracy compared to contour data input.

• Cons:

- Not able to manually set the refinement grid.

- Not able to read alternative input sources for height and roughness if not sufficient accuracy 

in online data sources.

• Windsim Beta cross predictions are in the test case marginally better than standard 

Windsim cloud. Difference well within the uncertainty of input data, so the results are 

concluded to be equally accurate.

• Reduced cross prediction errors with Windsim compared to WAsP.
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