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Power & Data Communications
1. Turbine
2. Solar panels
3. Diesel generator (compartment)
4. Data loggers (compartment)
5. Cellular antenna

DOE’s Lidar Buoy
Program facilitates
meteorological and
oceanographic
data collection
using validated
methods to
support the U.S.
offshore wind
industry.

6. Satellite antenna
7. Navigation light
8. AIS GPS antenna
9. AIS VHF antenna
10. Radar reflector

Meteorological
11. Wind profile
12. Wind speed (cup anemometer)
13. Wind direction
14. Wind speed & direction (ultrasonic anemometer)
15. Solar radiation
16. Air temperature & relative humidity
17. Barometric pressure (compartment)

Oceanographic
18. Water velocity profile (moonpool)
19. Salinity & water temperature (moonpool)
20. Wave spectrum (compartment)
21. Water temperature (compartment)

TIMELINE

THE BUOYS
PNNL operates two AXYS WindSentinel™ buoys as part of the U.S.
Department of Energy’s (DOE’s) effort to advance the development of
offshore wind energy. The buoys collect meteorological and
oceanographic data, including wind profiles, that are archived for public
use on DOE’s Wind Data Hub (a2e.energy.gov).

2014 – Buoys procured
2014 – 2016 – Virginia Beach deployment*
2015 – 2017 – New Jersey deployment*
2019 – $1.3M instrument upgrades
2020 – Lidar validation campaign (Martha’s Vineyard, Massachusetts)

MOTIVATION
DOE supports development of renewable power generation with increasing
emphasis on offshore wind energy. Development is currently impeded by a
lack of long-term wind observations above the ocean surface within the
wind turbine rotor swept zone. DOE’s lidar buoys are filling observational
gaps in offshore wind within areas targeted for development.

2020 – 2022 – California deployments**
2022 – 2023 – Hawaii deployment**
2023 – Eastern Pacific Cloud Aerosol Precipitation Experiment
(EPCAPE) deployment (San Diego, California)***
2024 – 2025 – Wind Forecast Improvement Project (WFIP)-3
deployment (Martha’s Vineyard, Massachusetts)
* Deployment analysis revealed a need for more powerful lidars
** In collaboration with the Bureau of Ocean Energy Management
*** In collaboration with DOE’s Office of Science

FUTURE PLANS
PNNL is developing a third lidar buoy that will be used to test new
offshore sensors and instrumentation that are needed to advance the
offshore wind industry. This buoy will have flexible mounting locations,
additional power generation, and excess data storage to simplify
integration and testing of new types of offshore instrumentation.

MORE INFORMATION
Offshore wind resource and site characterization data are being used to
better understand offshore conditions, improve siting, and improve
performance of offshore wind farms.
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DOE’s lidar buoy deployed off the coast of Morro Bay, California in September 2020.

Download archived
data at:
https://a2e.energy.gov/
projects/buoy

More information about DOE’s Lidar
Buoy Program can be found at:
https://www.pnnl.gov/projects/
lidar-buoy-program

