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4-10 Development of the CRL Okinawa Bistatic Polarimetric
Radar
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Communications Research Laboratory (CRL) has developed a new C-band multi-param-
eter Doppler radar system with a bistatic Doppler network to establish a next-generation
technology of rain observation for meteorological and hydrological applications such as
weather forecasts and run-off analysis in predicting floods. This new radar is named COBRA
(CRL Okinawa Bistatic polarimetric Radar). COBRA has polarization, monostatic Doppler,
and bistatic Doppler observation functions. The targets of this system are typhoons, Baiu-
frontal rainfall, meso-scale precipitation in subtropical zones, and clear air turbulence. To
measure the polarization characteristics of rainfall, the main radar can select one of six
kinds of polarizations for every transmitting pulse, and then both the horizontal and vertical
polarizations are measured simultaneously by two receiver systems.
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Antenna
Antenna diameter 4.5 m parabolic
Cross polarization ratio > 36 dB (Integrated value in a beam)

Antenna gain > 42 dBi (including radome)

Beam width: < 1.1 degree

Sidelobe < -25 dB (one way)

Antenna scan speed 0.5-10 rpm(PPI), 0.1-3.6 rpm(RHI), 0.1 rpm step
Transmitter

Frequency 5340 MHz (one frequency)

Peak power > 250 kW

Transmitter tube Dual Klystron

Pulse width 0.5us, 1.0 us, 2.0 us

PRF 250 Hz - 3000 Hz, 1 Hz step (staggered PRF)

Polarization H, V, +45, -45, LC, RC (pulse by pulse)
Receiver (H and V)

Noise figure < 3 dB at the input of LNA

Dynamic range >90dB

Data acquisition
Doppler sift estimation  Pulse pair / FFT
Integration hits number 16, 32, 48, 64, 80, 96, 112, 128, 256, 512, 1024
Range bin number >2000
Level-1  Stokes parameter, Complex mutual correlation(PPP),
Doppler spectrum (FFT), and noise level of receivers.
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Level-2 Z, Ze, ZDR, LDR, PhiDP, KDP, RhoHV(0), NCP, Vel, Wid, etc.
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