NOAA’s Ground-Based Solar Energy Measurements
In the contiguous United States NOAA manages a total of 15 operational measurement stations that make three fundamental solar measurements including direct beam radiation (direct normal irradiance – DNI), total irradiance on a horizontal plane (global
horizontal irradiance – GHI), and diffuse irradiance on a horizontal plane (diffuse horizontal irradiance – DHI). Eight of these
15 sites are located at remote locations to provide regional background information on the state of the radiative environment in
the lower 48 states. Seven more are within cities to measure the solar resource and ultraviolet radiation at a selection of sites.
Background Sites
Since the mid 1990’s the Surface Radiation (SURFRAD) network has collected solar and infrared measurements at seven stations including sites near
Desert Rock, Nevada; Boulder, Colorado; Fort Peck, Montana; Sioux Falls, South Dakota; Goodwin Creek, Mississippi; Bondville, Illinois; and State
College, Pennsylvania. The data collected are submitted to the World Meteorological Organization’s Baseline Surface Radiation Network (BSRN)
archive in Bremerhaven, Germany. The 40 or so international sites that are part of the BSRN are considered to
have state of the art upwelling and downwelling broadband solar and infrared measurements. At least weekly or more frequent maintenance is
a requirement. These data are available the day after they are taken at the web site http://www.srrb.noaa.gov/surfrad/index.html. Another background site in the lower 48 is one of the NOAA Earth System Research Laboratory/Global Monitoring Division’s baseline observatories http://www.
esrl.noaa.gov/gmd/. Trinidad Head, California, was established in 2002 to study long-range atmospheric transport from Asia.
Only downwelling solar and infrared radiation measurements are available from this site.

Solar Only Sites
The history of NOAA’s measurements of solar radiation is outlined in Hicks et al. (1996, Bull. Am. Meteor. Soc., 77, 2857-2864). Nine modern
Integrated Surface Irradiance Study (ISIS) sites were established beginning in 1992 with a focus on downwelling solar and ultraviolet (UV) radiation using primarily NOAA NWS sites where solar measurements had been recorded previously. Prior to 1992 solar measurements had a checkered
history except for the 1977-1980 period when NOAA, with supplemental funding from the Department of Energy, operated 39 sites measuring direct
normal irradiance and global horizontal, DNI and GHI. Seven of these nine sites continue today in Seattle, Washington; Hanford, California; Salt
Lake City, Utah; Albuquerque, New Mexico; Bismarck, North Dakota; Madison, Wisconsin; and Sterling, Virginia. The sites receive maintenance at
least weekly, and the data can be retrieved from http://www.srrb.noaa.gov/isis/index.html.

