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Discussion of spaceborne Terahertz active Cloud Profiling Radar

WANG Ping"?, WANG Haitao"”
(1.Shanghai Radio Equipment Research Institute, Shanghai 200090, China; 2.Shanghai Engineering Research Center of Target Identification and
Environment Perception, Shanghai 200090, China)

Abstract: Remote sensing techniques have been improved in the representation of cloud processes in
Global Climate(GCM) and Numerical Weather Prediction(NWP) models, nevertheless, there are still gaps
in our ability to probe clouds. This paper concludes the advantages and disadvantages about remote
sensing tools, especially microwave Cloud Profiling Radar(CPR). There are four trends of microwave cloud
radar development: higher sensitivity, multifunction, multi-frequency and higher frequency. The terahertz
wave followed in atmospheric window will be absorbed slightly and it is suitable for spaceborne platform.
A scheme is proposed for spaceborne terahertz active CPR.
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1 W F ) R R AT TS
Tablel Main parameters of typical spaceborne CPR

range cross-track along-track

fIGHz altitude/km resolution/m  resolution/km resolution/km pulse width/us peak power/kW PRF/kHz

CloudSat/CPR 94.05 705 500 1.4 1.7 3.3 1.8 3.7-4.3

EarthCARE/CPR  94.05 400 500 0.8 0.9 3.3 1.8 6.1-7.5
Ka / 250 1.0 1.8 / / /
ACE/CPR W / 250 0.7 1.0 / / /

antenna . integration . . Min. detectable
PRF/kHz diameter/m gain/dB distance/km data window/km  swath width/km reflectivity/dBZ Doppler accuracy
CloudSat/CPR 3.7-4.3 1.85 63.1 1.0 30 / -30 /
EarthCARE/CPR  6.1-7.5 2.50 65.2 0.5/10.0 12-20 / 35 1 m/s @10 km/-19 dBZ
ACE/CPR / / / / 25 25 —10/-15(goal) 1.0 m/s
/ / / / 25 —35/-40(goal) 0.4 m/s

1) R AT AE Hy 1) = R R A )¥ 2 B . M CloudSat/CPR f9—30 dBZ %] EarthCARE/CPR f-35 dBZ, -3
ACE/CPR ¥{®/9-40 dBZ.

2) AT e 17 Z otk gy ) & J# . M CloudSat/CPR 35 B 1fi £ 35 2 55 % [ 1~ 3| EarthCARE/CPR 35 HU i
T 38 5T 1 DL K ok 7 £2 3 i 4 )8 P 1) ACE/CPR i BUSE 1) e 351 1 3 3k S 3 R N 1 A= b 1 2 8 M L
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Fig.1 Two-way attenuation from space at the frequencies 35 GHz,94 GHz,238 GHz and 340 GHz for a standard atmosphere with cirrus and drizzle layers
added at appropriate altitudes. The temperature, water vapor pressure and atmospheric pressure are shown to the right.
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Fig.2 Mean backscattering cross section as a function of particle size for different frequencies
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Fig.3 Block diagram of simplified terahertz CPR
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f altitude/km  range resolution/m  pulse width/us  peak power/kW PRF/kHz antenna gain/dB Min. detectable reflectivity/dBZ
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