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WENETHAEENFALAKARENL & &8 2% Ka& W S Z K W = F % (VLT 4 YBJ-DFDR, W % £ 94
GHz, % K 3.2 mm,Ka 3% % 35 GHz, % K 8. 6 mm) fy ZE AR P 66, IF 6 5 2030 X 1 7] 28 B = 9 W0 #0478 , o 238000 #
NIRRT AT R, PMERE R, ZRXAZEFARAAE ARG ORI ES , EPWRBEFAKa B FH
Sh7E 10 km FE 85 4L 893500 REUE 2 B3k 8 -39, 2 dBZ A0 =33 dBZ, A% & ¥ Kafn W % FL & 3k Bl & 30 R 4T %
HFEENERBUEARTEAFEANEMLE. REBRTH B TRATRZRFXFEE TN RUAUAER,
ERERESHAFTR, W Ka I WHEFA —H AN ERBEEAEFRR WEBEEFACEERRE, £ 5
HIAFBERTHENRGETMAERBE RN FA(EN ZF 2 ZTL30dB), TS =FHF % hkpa,
KEEWEREELZRE WHEFAMKa WA FRE T EENENGE ) LN ERFHEE RS T
Ka W B Fke HARTAIAKa KB EEN T EHLRXR, =T .= KB4, 55 B IR a2, W53z T
BENRKERZREENEE, A FEEHEXRBREN ZH FRAAREREASRK, BRETRE Ka i B F
ik RN E
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Ka&W dual-frequency millimeter-wave cloud radar at Yangbajing
---Performance and comparison

BI Yong-Heng', HUO Juan", LYU Da-Ren', SU Tao’, WANG Xue-Rong’, LIU Bo'
(1. Key Laboratory of Middle Atmosphere and Global Environment Observation, Institute of Atmospheric Physics,
China Academy of Sciences, Beijing 100029, China;
2. Sun Create Electronics Co. , Ltd. , Hefei 230088 , China)

Abstract: This paper introduced a new dual-frequency millimeter-wave Doppler radar (YBJ-DFDR, W band 94 GHz,
wavelength 3.2 mm, Ka-band 35 GHz, wavelength 8. 6 mm) situated at Yangbajing in the Tibet Plateau and presented
detailed analysis of the detection capability through calculations and comparisons. The analysis results show that the DF-
DR has a high sensitivity with -39. 2 dBZ and -33 dBZ at 10 km for the W-band radar and Ka-band radar, respectively.
It is shown that the radar equivalent reflectivity factor measured by Ka- and W—band radar illustrates various distribu-
tion characteristics for different cloud types. When rainfall occurs, W-band radar suffers much more attenuations by pre-
cipitation than the Ka-band radar (the difference between them reaches up to 30 dB in some cases), further, the attenua-
tions may cause the loss of the reflectivity of W-band radar. On the other hand, when the cloud particles are mostly ice
particles, the attenuation effect significantly decreased, and W-band radar shows stronger detection ability than the Ka-
band radar with higher reflectivity values. In addition, it is also found that Ka-band radar is prone to miss more cloud
edge areas than the W-band radar, such as the cloud top and cloud bottom area, resulting in underestimation of the cloud
top height but overestimation of the cloud bottom height. The main reason is that the cloud particles in these areas are
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small and number concentration is generally low, which has weak reflectivity lower than the sensitivity of the Ka-band

radar.

Key words: millimeter-wave radar, dual-frequency radar, cloud, Tibet Plateau, attenuation
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