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Comparison of the echoes detected by W-band and Ka-band cloud radars
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Abstract By analyzing the difference between the echoes detected by the W-band radar and the cloud
echoes detected by Ka-band radar at the same time, the detection capabilities of the W-band radar
prototype are verified. The results show that: 1) W-band radar prototype operates reliably. The macro-
parameters of clouds including the layer, boundary and thicker, the fine structure of cloud and the
change of the microphysics parameters of clouds can be obtained by both the two band radars. Strong
echoes, small speed and broad spectrum of ice clouds reveal existence of updrafts and more supercooled
water. 2) The capabilities to detect fog and haze of W-band radar with enhancement pattern in close to
the ground is stronger than that of Ka-band radar. The two cloud radars have the same detection
capabilities to thin clouds, but the less thicker, lower cloud top and less echo intensity for precipitation
and thick clouds with more water content and multilayer clouds are measured by W-band radar because of
the stronger attenuation to W-band radar, and the echo intensity of W-band radar is also reduced in the
case of Rayleigh scattering.
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Table 1 Radar working parameters

TAESH W ik Br ik Ka ) B & ik
i 94.58 GHz 35 GHz
Wk 3.17 mm 8.6 mm

i QU V=R ES 2 kHz 2 kHz
Y IpES 1.5 kW 0.6 kW
Jik 5& 1.32 us 0.5 s /20 ps
Jik b 46 Lt — 40
P B K 200 m 75 m
F R AR 3 -1.63~1.63 m/s -4.3~4.3 m/s
LIEES 4 9 dB 4.5 dB
Jik AR B4 256 128
LR U -100 dBm -106 dBm
LIEE <9 dB <4.5 dB
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Table 2 The detectable minimum echo intensity of the two

radars at different distance
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Fig.1 The radar echoes on 30 January 2015 (a. W-band radar, b. Ka-band radar)
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Fig.2 The radar echoes on 23 March 2015 (a. W-band radar, b. Ka-band radar)
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Fig.3 The echoes of stratiform clouds on 26 March 2015 (a. W-band radar, b. Ka-band radar)
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Fig.4 The echoes of clouds on 28 January 2015 (a. W-band radar, b. Ka-band radar)
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