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Wind Profilers

Wind profilers are Doppler radars that most
often operate in the VHF (30-300 MHz) or UHF
(300-1000 MHz) frequency bands. There are
three primary types of radar wind profilers in
operation in the U.S. today. The NOAA Profiler
Network
(http://www.profiler.noaa.gov/npn/index.jsp)
(NPN) profiler operates at a frequency of 404
MHz (Table 1, Fig. 1a). The second type of B
profiler that is used by NOAA research and 915 MHz phased
outside agencies is the 915-MHz boundary- << Back [| Next >>
layer profiler (Table 1, Fig. 1b). The 404-MHz

profilers are more expensive to build and

operate, but they provide the deepest coverage of the atmosphere. The 915-MHz profilers are
smaller and cheaper to build and operate, but they lack height coverage much above the boundary
layer. A third type of profiler that operates at 449 MHz (the so-called 1/4-scale 449-MHz profilers)
combines the best sampling attributes of the other two systems (Table 1, Fig. 1c).
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Tahle 1. Physical, operating, and sampling characteristics of wind profilers.

404-MHz 915-MHz 449-MHz
(NPT (houndary layer) | (guarter- scale)
Antenna type Coaxial-colinear Flat rectangular Coaxal-colinear
phased atray tnicrostrip patch phased array
Antenna diameter {m) 1% 7 &
Beamwidth {deg.) 4 10 10
Peak transmit power (W) G000 200 2000
Transmit pulse width {(us) a.3r, 20F 0.417% 07708%p 0.7708* 2833
Height coverage (m) S00%* — 16,000 120 —4.000 1807 — 8,000
Vertical resolution (m) 220t goot 63, 106% 106, 212+t
Temporal resolution {min) &0 &l &0

*  These settings reflect how the profilers were operated during typical deployments. Other
degraded transmit and sampling resolutions are possible.
P Pulse-coding was used in selected operating modes to boost signal power and increase
altitude coverage (for more information on pulse coding, see Ghebrebrhan, 19207,
This minimum detectable range has been achieved with the Ya-scale 449-IMHz profilers
using a 0.7-s pulze.
*#* Signal attenvators prevent accurate radar reflectivity data below 1 ki,
' Increased wertical resolution as compared to the transmit pulse length was accomplished
by oversampling.

+

Figure 1. Examples of (a) phased-
array P profiler, (b)) fized beam
915-MH= profiler with EASE, and
{c) phased-array Ya-scale 449-Idh=

wind profiler.

Wind profilers transmit pulses of electromagnetic radiation vertically and in at least two slightly off-
vertical (~75 degree elevation) directions in order to resolve the three-dimensional vector wind. A
small amount of the energy transmitted in each direction is reflected or backscattered to the radar.
The backscatter returns are Doppler shifted by the motion of the scattering media. The return
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signals are sampled in the receiver at discrete intervals called range gates. If the sampling interval is
the same as the length of the transmitted pulse, then adjacent range gates are produced. The
transmit pulse is usually on the order of hundreds to thousands of nanoseconds (ns). For example, a
700 ns pulse translates into a non-oversampled range resolution of 105 m.

Profilers receive backscatter returns from atmospheric features (turbulence, clouds, precipitation)
and non-atmospheric features (insects, birds, trees, airplanes, radio frequency interference). The
challenge in signal processing is to avoid the returns from non-atmospheric scattering targets and
focus on the atmospheric returns. To do this, profilers integrate thousands of consecutive samples
to boost the signal-to-noise ratio of the atmospheric returns, a process known as coherent
integration. A set of coherent integrations is processed via Fast Fourier Transform to produce a
single Doppler velocity spectrum, and a set of spectra are averaged together to improve the
detectability of the spectral peak. The strongest peak in the spectrum is analyzed and assumed to
be the peak resulting from atmospheric backscatter. A new commercially available signal
processing algorithm identifies multiple peaks and uses pattern recognition to determine which
peaks are most likely to be the result of atmospheric returns.

The spectral peak is analyzed to produce a set of Doppler spectral moments, the first three of which
correspond to the signal power, radial velocity, and spectral width. This is repeated for each range
gate and for each of the three transmitted beam directions. A wind profile is constructed by
geometrically transforming the radial velocities into the meteorological coordinate system. A single
wind profile is produced over an observing period of 30 to 90 s. All of the wind profiles measured
within a specified averaging period (15 min to 60 min) are averaged together using a consensus
routine. The consensus routine filters outliers using threshold and acceptance windows. The
consensus wind profiles are recorded on site and transmitted back to a data hub in Boulder,
Colorado, via phone lines or, in remote areas, via satellite communications.

Publications
A UHF Wind Profiler for the Boudary Layer: Breif Description and Initial Results (Radar915.pdf)
Research Applications of a Boundary-Layer Wind Profiler (Radar915Applications.pdf)

An Evaluation of Wind Profiler, RASS, and Microwave Radiometer Performance
(Radar915Evaluation.pdf)

Data & Image Products
Availability (/data/obs/datadisplay/)

Observations Map (/data/obs/sitemap/psdmapdata/)
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Soil, Radiation, & Flux Plots (/data/obs/surfacefluxobs/soil/soil.php)

Satellite Products (/psd2/coastal/satres/realtime.html)

Data Tools

Active Sites (/data/obs/datadisplay/tools/ActiveSites.html)

AQPI ScanRadar Dual-PPI (/data/obs/sitemap/ScanRadar/scan_radar_dual.php)

SPLASH ScanRadar Dual-PPI (/data/obs/sitemap/ScanRadar/SPLASH/scan_radar_dual.php)
SPLASH ScanRadar PPI/RHI (/data/obs/sitemap/ScanRadar/SPLASH/scan_radar_rhi.php)
CalNex Trajectories (/programs/2010/calnex/traj/)

Texas Trajectories (/programs/2013/texaqs/traj/)

Data & Image Archive
Active Sites (/data/obs/datadisplay/archive/ActiveSites.html)

Inactive Sites (/data/obs/datadisplay/archive/InactiveSites.html)

Site Information
Site Status (/data/obs/sites/realtimesys.php)
Site Inventory - Listing (/data/obs/sites/site.php)

Site Inventory - Map (/data/obs/data/)

Downloads
Data and Image (/data/obs/download/DownloadUsage.html)

Web User Guide (/data/obs/documentation/PslObservationsWebUserGuide.pdf)

Instruments

Wind Profiler (/data/obs/instruments/WindProfilerDescription.html)
Precipitation Profiler (/data/obs/instruments/SbandDescription.html)

Snow Level Radar (https://psl.noaa.gov/psd2/technology/snow-level-radar.html)
Surface Meteorology (/data/obs/instruments/SurfaceMetDescription.html)

AR Observatory (https://psl.noaa.gov/psd2/technology/aro.html)

Links

Atmospheric River Portal (https://psl.noaa.gov/arportal/)

CAP Wind Profiler Data (https://madis-data.ncep.noaa.gov/cap/profiler.jsp)
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NPS Wind Profiler Page (http://met.nps.edu/~lind/profiler/profpage.htm)

Contacts

Data Questions & Requests (mailto:psl.data@noaa.gov)

Mailing Address

NOAA PSL
325 Broadway
Boulder, CO 80305-3328

| Connect with ESRL

n (https://www.facebook.com/NOAAESRL) g (https://twitter.com/NOAA_ESRL) G
(https://www.youtube.com/user/NOAAESRL) m (https://www.flickr.com/photos/noaa_esrl)

| Physical Sciences Laboratory
About (/about/)
Contact Us (/about/contacts.html)
Site Index (/site_index.html)
Take Our Survey (/survey/)

Webmaster (mailto:webmaster.psl@noaa.gov)

More

Intranet (https://intranet.psd.esrl.noaa.gov)

Privacy Policy (http://www.noaa.gov/privacy.html)

Disclaimer (/disclaimer/)

Accessibility (http://www.esrl.noaa.gov/about/accessibility.html)

USA.gov (http://www.usa.gov/)

DOC (http://www.commerce.gov) | NOAA (http://www.noaa.gov) | OAR
(http://www.research.noaa.gov) | ESRL (http://www.esrl.noaa.gov)

https://psl.noaa.gov/data/obs/instruments/WindProfilerDescription.html 5/6


http://met.nps.edu/~lind/profiler/profpage.htm
mailto:psl.data@noaa.gov
https://www.facebook.com/NOAAESRL
https://twitter.com/NOAA_ESRL
https://www.youtube.com/user/NOAAESRL
https://www.flickr.com/photos/noaa_esrl
https://psl.noaa.gov/about/
https://psl.noaa.gov/about/contacts.html
https://psl.noaa.gov/site_index.html
https://psl.noaa.gov/survey/
mailto:webmaster.psl@noaa.gov
https://intranet.psd.esrl.noaa.gov/
http://www.noaa.gov/privacy.html
https://psl.noaa.gov/disclaimer/
http://www.esrl.noaa.gov/about/accessibility.html
http://www.usa.gov/
http://www.commerce.gov/
http://www.noaa.gov/
http://www.research.noaa.gov/
http://www.esrl.noaa.gov/

11/29/22, 1:58 PM PSL Wind Profiling Instruments: NOAA Physical Sciences Laboratory

https://psl.noaa.gov/data/obs/instruments/WindProfilerDescription.html 6/6



