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The National Solar Radiation Data Base (NSRDB)

Ø Public-open data for 
solar radiation.

Ø Supports over 400,000 
active users.

Ø Based on the physical 
solar model (PSM v4) 
with satellite 
observations.

Ø Cloud retrievals input 
into FARMS to compute 
all-sky solar radiation.
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Advantages of PSM

Ø Consistent 
performance 
for satellites 
and regions 
using PSM. 

Ø Limited surface 
data constrain 
AI-based 
models.

Ø Integrated 
multi-source 
framework 
allows for 
continuous 
improvements. 
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Updates in PSM v4

Ø Parallax correction for cloud 
location, cloud shading and 
remapping.

Ø Gap-filling of missing cloud 
properties.

Ø New algorithm for snow-albedo 
based on surface temperature.

Ø Spectral mismatch factors for 
common PV technologies.

Ø Use FARMS-DNI for DNI data.
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Satellite data for NSRDB Polar
Ø GEO satellites 

lack coverage in 
high-latitude 
regions.

Ø Polar-orbiting 
satellites have 
more frequent 
observations in 
Arctic.

Ø Constellations of 
polar satellites 
provide 
continuous 
Arctic data.
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NSRDB Polar data (2002-2023)

Ø The hourly, 4 km resolution NSRDB Polar 
data are developed for the entire Arctic 
region.

Ø The data for 2013-2023 were made 
publicly available in September 2025.

Ø Data for 2002-2012 and 2024-2025 will 
be made available by September 2026.

Ø Specific Arctic regions show significant 
solar potential.

Ø High-pressure system dominates 
Greenland and causes high solar 
radiation.
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NSRDB Polar data for Alaska
Ø Full coverage of Alaska 

based on NSRDB Polar 
data (north of 60º N) and 
the CONUS data (south of 
60º N).

Ø Smooth transition around 
60º N

Ø NSRDB Polar data are 
consistent with GEO-
based solar radiation.
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Validation data for NSRDB Polar

8
Ø 12 non-Greenland sites.
Ø 6 Greenland sites from DMI and 46 Greenland sites from PROMICE.
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Validation of NSRDB Polar

GHI DNI

Ø Non-Greenland sites 
(left columns): the 
accuracy of NSRDB 
Polar is comparable to 
the CONUS data.

Ø Greenland (mid and 
right columns): 
systematic 
underestimation of 
GHI. 
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The current strategy for blending GOES data

• GOES-W: West of longitude -105°.
• GOES-E: East of longitude -105°.
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Data using new blending algorithm

Ø A strong dependance of bias 
on scattering angle.

Ø A new blending model reduces 
the bias in the data.

Current NSRDB

New Data

Ø A boundary seam in the 
current NSRDB where GOES-
W and GOES-E data are 
merged.

Ø Variation in satellite 
calibration and viewing 
angles.
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Future work

Ø Updates on models and input data.
Ø Inclusion of precipitation
Ø NSRDB Polar data for 2002-2025.

• Cloud fraction in the 
computation.

• Apply the new blending 
model.

• Application of AI to improve 
early morning and later 
afternoon cloud properties 
and solar radiation.

https://nsrdb.nlr.gov


