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Weather is the fuel
The fuel for wind and solar power is 
the weather. The NOAA ESRL ASRE 
Program is working with the electric 
power industry and the Department 
of Energy (DOE) to improve weather 
forecast models, observations, and 
other information, for renewable en-
ergy applications. NOAA’s numerical 
weather prediction guidance, which 
is used as input to the private sector’s 
tailored forecasts, helps optimize the 
mix of energy generation sources, 
balance the power supply and demand, 
maintain grid reliability, reduce green-
house gas emissions, and save money. 

Supporting weather-driven energy to fuel the future

Atmospheric Science 
for Renewable Energy
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Why NOAA?

• NOAA is the premier   
weather research agency in 
the U.S.

• NOAA provides weather 
data that is vital to the de-
velopment of atmospheric 
energy resources.

• NOAA maintains the na-
tion’s preeminent weather          
observing networks.

• NOAA develops and          
improves world-renowned 
weather forecast models.

• NOAA invests in research 
and operations to improve 
the skill of wind and solar 
forecasts.

• NOAA’s expertise is in        
demand by the energy       
industry.

• NOAA develops tools to 
help the energy industry            
accommodate the variable 
nature of wind and solar 
energy.

• NOAA leverages successful 
partnerships to support the 
energy industry.

esrl.noaa.gov/gsd/programs/renewable.html

Projects
The ASRE program has conducted 
several field campaigns to collect 
data sets that hold key information 
about wind shear, turbulence, low 
level jets, clouds, aerosols, and other 
aspects of the weather. These datasets 
are being analyzed to better under-
stand atmospheric processes that affect 
winds at the height of wind turbines, 
and the amount of sunshine hitting the 
solar panels. Results are applied to 
NOAA’s foundational weather mod-
els, the Rapid Refresh (RAP - 13km 
grid) and the High-Resolution Rapid 
Refresh (HRRR - 3km grid), to make 
sure these processes are represented as 
accurately as possible.  

NOAA’s Atmospheric Science for Renewable Energy (ASRE) program leverages in-house 
expertise in atmospheric science, weather observations, modeling, and technology 
transfer to support our nation’s effort to build and optimize wind and solar power.



ASRE is building a new “Unified 
High-Resolution Wind and Solar Data 
Set” derived from 1-hour forecasts 
from the HRRR model. This data set 
includes 80-m wind speeds across the 
U.S., information about the percentage 
of times that wind speeds exceed wind 
industry criteria, as well as estimates 
of average daily downward showrt-
wave irradiance from 2013-present. 
This dataset can support wind (terres-
trial and offshore) and solar resource 
assessment, used by energy developers 
and financiers to site new generation 
plants.

The ASRE team
The Atmospheric Science for Renew-
able Energy team is made of chemists, 
physicists, meteorologists, modelers 
and engineers that are uniquely quali-
fied to improve weather observations  
and forecasts. This work supports 
effective planning and efficient obser-
vation of a national renewable energy 
system at least cost to the consumer.

For more information:
Melinda Marquis, Program Manager
Atmos. Sci. for Renewable Energy

melinda.marquis@noaa.gov
303-497-4487

ASRE is a collaboration between 
NOAA laboratories, Cooperative 
Institutes, and line offices. 

The Wind Forecast Improvement Proj-
ect-2 (WFIP) is a Department of En-
ergy (DOE) led field campaign in the 
wind-rich Columbia River Gorge on 
the border of Washington and Oregon 
from 2015 through 2017. This area of 
complex terrain, including mountains, 
canyons, and coastlines poses major 
challenges to wind energy scheduling, 
grid integration, and the overall cost 
of wind energy. Data collected during 
WFIP-2 is shared in near real-time 
with NOAA and the DOE’s national 
laboratories to improve short-term 
forecasts of turbine-height winds and 
demonstrate the econmomic value of 
these improvments.  

This important research builds on 
the first Wind Forecast Improvement 
Project, which previously explored 
wind energy resources in the north-
ern Great Plains and western Texas. 
For the first time, NOAA and CIRES 
colleagues assimilated wind data from 
tall turbines and anemometers mount-

ed on the turbine housing (nacelle) 
into meteorological models for use 
by the wind industry and other sec-
tors. Integrating these new data into 
existing models produced forecasts of 
future wind condtions in nearly flat 
terrain that were up to 15 percent more 
accurate. 

Photo by Will Von Dauster     

The Wind Forecast Improvement Project - 2 operates in Washington State, and in and around 
Oregon’s Columbia River Gorge to study how complex terrain in this area, including mountains, 
valleys, and marine pushes, impact winds.


