
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 19, 2017

The KAMM/WAsP numerical wind atlas - a powerful ingredient for wind energy
planning

Badger, Jake; Mortensen, Niels Gylling; Hansen, Jens Carsten

Published in:
Proceedings (CD-ROM)

Publication date:
2006

Link back to DTU Orbit

Citation (APA):
Badger, J., Mortensen, N. G., & Hansen, J. C. (2006). The KAMM/WAsP numerical wind atlas - a powerful
ingredient for wind energy planning. In Proceedings (CD-ROM) Beijing: GWREF.

http://orbit.dtu.dk/en/publications/the-kammwasp-numerical-wind-atlas--a-powerful-ingredient-for-wind-energy-planning(f5d7d69b-22d6-4c21-b33a-5764318c3762).html


1

The KAMM/WAsP Numerical Wind Atlas
A powerful ingredient for wind energy planning
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Outline

• Wind resource mapping
• reanalysis wind climatology (NCEP/NCAR)
• mesoscale modelling (KAMM)

• Numerical wind atlas
• numerical wind atlas concept
• verification of methodology

• Applications and sustainability
• planning, feasibility studies, project preparation
• wind farm planning and AEP estimation

 Acknowledgements: New and Renewable Energy Authority (Egypt), Egyptian 
Meteorological Authority, Danida (Denmark), National Centers for Environmental 
Prediction and National Center for Atmospheric Research (USA), United States 
Geological Survey, Xiaoli Guo Larsén.

Wind resource mapping by modelling

• Mesoscale model
• Output: annual averages of 

wind speed and power
• Regular horizontal grid
• Area: 10,000-100,000’s of km2

• Resolution: 3-5 km

• Wind measurements are not 
required, but…

• Super-computer and skilled staff 
are needed!

• Uncertainty inherently larger 
than observational wind atlas
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Regional winds from NCEP/NCAR reanalysis

Wind resource map of Egypt

• Mean wind speed
50 m a.g.l. [ms-1]

• KAMM modelling
• Resolution 7.5 km
• NCEP/NCAR data
• SRTM30 elevation
• GLCC land cover
• Terrain features may 

give higher wind 
speeds locally!

• Output formats:
• map graphics
• statistics
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…and Egyptian offshore wind resources

• Mean wind speed
50 m a.s.l. [ms-1]

• KAMM modelling
• Resolution 7.5 km
• NCEP/NCAR data

• Output formats:
• map graphics
• statistics

Numerical wind atlas

• NWA analysis procedure ↑ (WAsP-like)
KAMM Predicted Wind Climate
(> 50,000 virtual met. stations!)
+ roughness map (GLCC)
+ elevation map (SRTM30)
⇒ Regional Wind Climate

• Application procedure ↓ (WAsP)
Regional Wind Climate
+ sheltering obstacles
+ roughness map (GE)
+ elevation map (SRTM3)
⇒ Predicted Wind Climate
+ power and thrust curves
⇒ Predicted wind farm AEP
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Detailed wind resources

• WAsP modelling 
of detailed mean 
wind speed  @ 
10 m a.g.l.

• Resolution 25 m
• KAMM regional 

wind climate

• But does it work 
in practice?!?
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Meteorological mast in Egypt

25-m lattice tower, concrete foundation       Top-pole mounting to avoid flow distortion

Verification: Western Desert
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Verification: Northwest coast
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Verification – Gulf of Suez/Red Sea
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Verification in Egypt – summary
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Numerical Wind Atlas – application range

1. National scale wind resource overview
• Input: numerical wind atlas database (large domains)
• Output: resource maps, statistics, GIS data,…
• Purpose: national planning, decision making, master plans,…

2. Regional scale resource assessments and wind power planning
• Input: numerical wind atlas database (regional domains)
• Output: as 1. + predicted wind climates, power productions,…
• Purpose: regional planning, feasibility studies,…

3. Local scale resource assessments and wind farm planning
• Input: observational wind atlas data
• Output: as 1. + predicted wind climates, power productions,…
• Purpose: planning, feasibility studies, project preparation,…
• Bankable resource assessments close to met. stations
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Detailed wind resources at Zafarana
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A complete NWA package

• Wind-climatological inputs
• Numerical wind atlas (nation-wide)
• Observational wind atlas (met. stations)

• Topographical inputs (nation-wide)
• SRTM 3" elevation data
• SRTM Water Body Data (coasts, lakes, rivers)
• Google Earth satellite imagery (land-use)
• Topographical and thematic maps

• Software tools
• Microscale modelling tools
• Terrain mapping tools

• Technology transfer and capacity building
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The future…

• Numerical wind atlas (KAMM/WAsP methodology)
• Long-term data (1948-present) – infrequent updating ok

• Observational wind atlas
• Some reference met. stations should continue
• New measurement programmes may be initiated
• Wind Atlas can be updated, extended and detailed

• Main conclusions for Egypt
• wind resource assessment, siting and wind farm planning 

can now be done within hours anywhere in Egypt
• Mean absolute error on U typically around 5%
• present approach may be continued for several years

THE END
Thank you for your attention! ☺

(slide by Magnus, 10 years old)


