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DeTect, Inc. 

Å US corporation specializing in radar technologies

Å Founded in 2003

Å About 50 employees

Å Over 60 radars delivered worldwide

Å Two offices

Å Panama City, Florida office concentrates in avian 
radar systems

Å Longmont, Colorado office concentrates on 
meteorological radar systems
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DeTect Product Lines

Å Wind Profiling Radars

Å Hydrometeor Radars

Å Shipboard Radars

Å Weather Systems

Å US & UK National Birdstrike networks

Å Aircraft Birdstrike Avoidance Radars

Å Environmental Avian Radar Systems

Å Fixed-beam Vertical Profile Radars

Å Airspace surveillance radars

Å Marine surveillance networks

REPRESENTATIVE PROJECTS

UAV operations 
surveillance radar for 

border security, Insitu 
ScanEagle , USA 

Avian Radar Systems for Space 
Shuttle Launch Support, NASA 
Kennedy Space Center, USA

NOAA Network - class 
Radar Wind Profiler
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Bird Migration Flyways
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DeTect Meteorological Systems Group

Å Industry experts in radar wind profiling

ï Designed first wind profilers

ï Experience dates to 1970ôs

ï Wide background on boundary layer, troposphere, stratosphere, mesosphere 
systems

ï Frequencies include 50 MHz through 10 GHz

Å Experts and experienced in:

ï Radar systems design, manufacturing, site design and installation 

ï Antenna element and array design and manufacturing (e.g., COCOs, 
parabolic, Yagi array, patch antennas, etc.)

ï Signal processing (e.g., FPGA code, time series, spectral data, advanced 
techniques, final met products) 
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Not a: Weather Radar

Å Points horizontally

Å 3, 5 or 10 GHz (NEXRAD is 3 GHz)

Å In ñclear-air modeò, NEXRAD can pick produce 
some wind information (most others cannot)

Å Resolution is not great (time and space), and 
cannot see low-level winds very far from antenna

Å óSeesô some clear air turbulence, insects, birds 
and of course hydrometeors
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Not a: SODAR (SOund Detection and Ranging)

Å Pulse acoustic (audible)

Å Data affected by winds and rain

Å Most small systems can get data to 100m, some to 200m (in good 
conditions)

Å Larger systems can go to 600m (in good conditions)

Å Low electrical power requirement

Å óSeesô clear-air turbulence 

Å Points off of vertical 

(Some pictures from the Internet)
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Not a: LIDAR (LIght Detection and ranging)

Å Many new ones on market

Å Points off of vertical and much lower (depends on application)

Å Can be low power consumption

Å Are now eye-safe

Å Can get full boundary layer

Å Can have problems with rain, fog and clouds

Å óSeesô aerosols and particulates

(Some 

pictures from 

the Internet)
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Radar Wind Profiler Definition

ÅA vertically pointing pulse Doppler radar

Å Senses clear-air backscatter (the stuff that makes stars twinkle)

ÅAlso senses hydrometeors (rain, snow, clouds)

ÅAlso detects birds and some insects

Å Lower frequencies are required for clear air
ïlower than 1 GHz, and as low as 50 MHz

ïWeather radars are typically 3, 5 or 10 GHz

ÅAll weather instrument

ÅRuns unattended
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Example ST RWP System

Å Doppler Beam Swinging 

(DBS) Radar sequentially 

points to 2, 3, 4, or 5 beams 

(depends on manufacturer)

Å Computes the Doppler shift of 

reflections from small scale 

turbulent fluctuations that drift 

with the wind

Å RASS provides an additional 

turbulence source (sound) 

propagating vertically at a 

speed proportional to the 

ñvirtualò temperature

South
East

Vertical

North

West

High
Mode

Low
Mode

Radar Beams

Radar Antenna
RASS Antenna
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Backscatter is from Clear-air Turbulence

ÅClear-air atmospheric 

turbulence (changes in 

temperature and humidity)

ÅñBragg scatter:ò from changes 

in index-of-refraction, which  

occur at ½ the wavelength size 

of the radar

ÅDoes not necessarily detect 

large scale turbulence

ÅClear-air turbulence is 

quantified with the refractive 

index structure parameter: Cn
2
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Wind Profiler Maximum Height

ÅMaximum height depends on:

1) Transmit Frequency

2) Antenna Aperture Size

3) Average Transmit Power

4) Range Resolution

5) Clear-air Turbulence Intensity

6) Local Environment (radio 

frequency interference, clutter, etc.)
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Examples of Radar Wind Profilers

50 MHz 50 MHz

1290 MHz

915 MHz(Some pictures from the Internet)



All content © DeTect, Inc. 2010 All Rights Reserved           www.detect-inc.com 15

WSMR APRF (White Sands Missile Range, Atmospheric 

Profiler Research Facility 1990)

Example of wind profiler sizes.
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Radar Wind Profiler Height Coverage

Transmit Frequency 50 MHz 400-500 MHz 900-1300 MHz

Transmit Wavelength ~ɚ = 6 m ~ɚ = 60 cm ~ɚ = 30 cm

Antenna Size 125 m x 125 m 12 m x 12 m 2 m x 2 m

Transmit Power (peak) 250 kW 8 kW 1 kW

Cost (US$) $3-5M $0.75 ï 1.5M $300k

Stratosphere

Troposphere

Boundary Layer

20 km

10 km

15 km

5 km

Surface

2.5 km

ST Wind Profiler

ST Wind Profiler

BL Wind 

Profiler
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Costs are approximate and do not necessarily include site prep, training etc. 
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Volume Sampled by Anemometer compared to RWP 
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NOAA Profiler Network

http://www.profiler.noaa.gov/npn/

Å404 MHz Systems
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Meteorological Assimilation Data Ingest System

Cooperative Agency Profilers      http://madis-data.noaa.gov/cap/

ÅMostly 915 MHz Systems

ÅSome small 449 MHz systems on southern border
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Radar Wind Profiler Data Products

ÅVertical Profiles of

ïWind speed

ïWind direction

ïWind Shear (vertical)

ïTurbulence

ÅPower Backscatter

ïCn2 and dBZ

ïIndicates Mixed Layer Height

ïIndicates Melting Layer

ÅVirtual Temperature

ïWith RASS option (Radio Acoustic Sounding System)

Temporal Resolution: as low as 2 

minutes

Spatial Resolution: 75 ï500 m

Remember, radar beams point in 

separate places in space



Example US Army FM-CW Radar, Daytime Convection

Insect layer

Top of 

mixing layer

Clear-air

convective

turbulence

Vertical streaks are from birds

causing saturation of the receiver

Insects óridingô 

convective thermals

Height axis (m AGL),

6,900 ft AGL

Time axis,

7 minutes total
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US Army FM-CW Radar, Gust Front

Front with following increased aerobiota

0 ï3200 meters, 1 hr 50 minutes long

2 hours of data, about  3 minutes per major tick
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US Army Dugway FM-CW Radar Data, Rain and Convection

Height axis (m AGL),

6,900 ft AGL

Time Axis, 2 HoursĄ
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RWP Backscatter Data Examples
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Wind Barb Plot Explanation

Each barb is like an individual 

compass heading for wind at an 

single altitude and single time

N

S

EW

Color and number of barbs indicate wind speed

Vertical Axis is Height

Horizontal Axis is Time

(Note: Meteorologists 

often have most recent 

on right)
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Wind Barb Plot from NOAA Profiler Network
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MDE BL Wind Data (Frontal Passage)


