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Spaced Antenna Method!2]

The NCAR/EOL 449 MHz wind profiling radars utilize a
space antenna (SA) array method to calculate winds that
has several advantages over traditional Doppler beam
steering (DBS) profiling radars.

o DBS method assumes homogeneous wind field across wider area,
especially at higher range gates.

o Using SA, the wind components are calculated from the time lag
between antennas that maximized the cross-correlation of the
received signals between antenna.

o Both allow the SA method to calculate winds at a higher temporal
resolution and without the homogeneous assumption.

Multiple Antenna Profiler

Doppler Beam Swinging Profiler
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Range Imaging!34]

Range Imaging (RIM) processing is available with the
NCAR/EOL 449 MHz wind profiling radars.

o RIM uses closely spaced frequencies (frequency diversity) and
frequency domain interferometry.

o Overcomes bandwidth/pulse length limitations in order to increase
power on target without loss of range resolution.
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The NCAR/EOL 449 MHz Wind Profilers
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Modular and Mobile 449 MHz Wind Profilers

Modular 449 MHz Wind Profiler

o Modular design allows for flexible configurations.
— Boundary layer: 3 - panels.
— Mid-troposphere: 7 - panels.
— Full troposphere: 19 - panels (future).
— 2 kW and 5 kW transmitters available.
— 1.4 kW per hexagon panel (future).

3-Panel 7-Panel 19-Panel (future)
Gain: 24.7 dB Gain: 27.8 dB Gain: 230 dB (est.)

Mobile 449 MHz Wind Profiler

o Vehicle or trailer mounted wind profiling radar.
— Designed for chase operations.
—Single antenna module.

— Three 1400 W HPA modules.
—Under development.

Data Products

449 MHz Modular Profiler 20 June 2014
Vertical Velocity

Hokitika, NZ | ‘
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5 Minute Wind Barbs

Altitude (km)

o Patch elements: o 18 - element array module:

— Dia. =174 mm. — 2.3 meters across.
— 12.7 mm thick substrate. £ — <300 mm tall.
— Gain: ~10 dB. ; — Gain: ~19.9 dB.
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Zynq SoC
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HPA Module

449 MHz high-power amplifier (HPA) module for use in
modular and mobile wind profilers.

o LDMOSFET based design.
o 1400 W RF power per module.
o 5000+ W amplifier:

— P1dB: +67.0 dBm

—RF Gain: 14.5 dB.

—PAE: 260%

—IRL: 217 dB

1400 W
HPA Module

Pout (dbm)
PAE (%)

SDR Module

Xilinx Zynq System-on-Chip (SoC) based software defined
radio (SDR) transceiver.

o 1-Txand 1 - Rx channel per module.
o Time synchronizing inputs.
o Ethernet backhaul to host computer.
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