
Mapping Renewable Energy 
Resources: Wind, Solar and Biomass

Donna Heimiller
National Renewable Energy Laboratory

April 26, 2007



Spatial Analysis sets GIS apart 
from other Information Systems

Spatial Analysis helps us to:
• Identify trends on the 

data
• Create new relationships 

from the data
• View complex 

relationships and patterns 
• Make better decisions



Types of GIS Activities at NREL
• Data extraction/manipulation
• Analysis and Resource Assessment

– Overlay
– Proximity 
– Network
– Statistical and Tabular

• Mapping
– Data visualization
– Publication graphics

• Outreach
– Interactive web-based applications
– Stand alone applications



Databases Used with NREL GIS
• Renewable energy resources

– Wind, Solar, Biomass, Geothermal, Hydrogen
• Infrastructure

– Utility industry information (transmission, power plants, 
electricity rates and consumption)

– Transportation (roads, streets, rail, waterways)
• Environmental

– Nonattainment areas, Brownfields, Abandoned mines 
• Socio-Political

– Demographic, administrative boundaries, land 
ownership

• Earth Science
– Meteorological and climatological databases
– Hydrography, elevation, land cover/land use
– Satellite imagery



U.S. Resource 
Assessment



International Resource 
Assessment

• Primarily wind and solar
• Largest effort under UNEP 

Solar and Wind Energy 
Resource Assessment 
(SWERA) project
– 13 countries
– Data and maps available 

from http://swera.unep.net
• Other regions/countries have 

been completed on an 
individual basis



Concentrating Solar: Site Suitability 
Screening

Base annual resource
6.75 kWh/m2/day

Limited to flat (slope < 1%), 
non-environmentally 

sensitive lands at least      
5 km2 in size



CSP Energy Supply Curve - All SW States
20% of City Peak Demand
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• Interactive map server 
applications
– U.S. Renewable Energy 

Atlas
– PVWatts energy 

production calculator
• Download NREL GIS 

data  directly (U.S.)
– Wind
– Solar
– Biomass

• Download Geospatial 
Toolkits (International)
– Includes renewable 

resource data and 
infrastructure data

Online Tools and Data Access

http://www.nrel.gov/gis



• U.S. Renewable Energy Atlas, web-
accessible interactive map

• Geospatial Toolkit for Hebei, China, stand-
alone interactive map and geoprocessing
tool

Demonstration



U.S. Renewable Energy Atlas

• Web-based interactive 
map

• National datasets for 
wind, solar, biomass, 
and geothermal



U.S. Renewable Energy Atlas
• Allows user to zoom 

in to area of interest 
and draw additional 
reference layers

• Query resource data 
for more detail
– Biomass residues by 

types for each 
county

– Monthly solar 
irradiance values



Geospatial Toolkit
• Stand-alone GIS-lite

application
• GIS data viewer

– Wind and solar 
resource

– Infrastructure
– Political boundaries

• GIS data is 
packaged with the 
application, so it can 
be exported into full 
functionality GIS 
software



Geospatial Toolkit
• Pre-defined spatial 

queries are implemented

• Class 4 or better wind within 
10 km of transmission lines

• Results can be quantified


