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Disclaimer… I love maps 
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Modeling at Scale 
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Technology Cost and Deployment Projections 
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Greening the Grid in India 
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Detailed Earth Observations Required for Detailed Research of RE 

Hourly generation / atmospheric conditions for each site 
(have ability to go down to 5-minute in WTK or ½ hour in NSRDB) LCOE $/kWh 
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More Data, Better Resolution 

• 1,000 times more wind and solar data, from GBs to TBs 

• Transmission models have moved from 10s of nodes to nearly 100,000 

• Every generator in North America, and many more around the world 

• It’s not just the data, it’s the tools to use the data: Renewable Energy Potential model 

reV (above) 
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National Solar Radiation Database (NSRDB) 

• Western Hemisphere 
o 2 million pixels  
o 19 years of ½-hourly irradiance and met 

• South Asia 
o 100,000 pixels 
o 15 years of hourly irradiance and met 

• GUI interface to download 
• API for programmatic access  

 
 
 

Coming Soon…  
o Google Storage and BigQuery 
o Amazon S3 
o Spectral for any pixel 
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• Contiguous U.S. 
o ~150,000 locations 

o 7 years of 5-minute wind speed & power 

• Philippines 
o ~? Locations 

o TMY  

• GUI interface to download 

• API for programmatic access  

 

 

Wind Toolkit (WTK) 



10 

Renewable Energy Data Explorer (RED-E) 

• No-cost, web-based 
application that enables 
energy resource exploration 
and decision-making for non-
GIS experts 
 

• Map-based platform for data 
visualization, geospatial 
analysis, and discovery to 
inform energy policy, 
planning, and investment 
 

• Platform for distributing 
publicly available GIS data 
(many layers are 
downloadable) 
 

• Available for 16 countries 
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• Higher temporal resolution resource 

o 1-minute is the new hourly 

• Long-term resource data 

o What are the potential risks of climate variability? 

• Load data is a key constraint 

o Coincident solar and wind resource are not enough, need synchronous 
load profiles for accurate modeling 

• Increased spatial coverage of high resolution data 

o  Modeling and detailed research opportunities are limited only by data 
availability 

 

 

 

Remaining Challenges… 



Thank You 
 

anthony.lopez@nrel.gov 
 
 

NSRDB Viewer 
https://maps.nrel.gov/nsrdb-viewer  
 
Wind Prospector 
https://maps.nrel.gov/wind-prospector  
 
Renewable Energy Data Explorer 
https://www.re-explorer.org  
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