
DATA
MERRA 2 [3] 

Resolution: 0.5° x 0.625° x 13 (1000mb - 700mb)

Temporal resolution: 3 hours

Record period: Jan 1980 - Dec 2015
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Does airborne wind energy make sense in oil-exporting countries?
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BACKGROUND
Why airborne wind energy (AWE)?

• Near- surface wind resource is modest in the Middle East [1]

• Low oil price calls for economic savings and industrial 

diversification from wind power [2]

QUESTIONS
• What is the optimal wind speed and height for AWE operations?

• How does wind speed vary with height across spatial domain?

• Where would AWE make the most sense in the Middle East?

RESULTS
 1. Higher is not always better: optimal heights exhibit high variability
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CONCLUSION
• Higher wind speed occurs closer to surface in 

July in NE and SE of the Arabian Peninsula

• Various wind regimes identified through 

clustering of long-term data may inform regional 

integration studies, e.g., the clusters (5, 8) 

spanning the GCC Interconnection Grid

• Preliminary AWE potential estimated in the 

Middle East points to further characterization 

through downscaling, especially in Oman and 

Saudi Arabia
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2. Wind speed maxima and their heights exhibit various regimes across the Middle East

3. Oman and Saudi Arabia show promise for large-scale deployment

Average wsm by season and time of day

Spatial clusters by correlations of wsm and heights; 
elevation contours at 500 m intervals

Year-average wsm by spatial clusters

 Flowchart for hierarchical clustering [5]

METHOD

Capacity factor of a 3MW AWE system with spatial 
exclusions
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