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Retrieval of supercooled water in convective clouds over Nagqu of
the Tibetan Plateau using millimeter-wave radar measurements

REN Tao', ZHENG Jia-Feng'", LIU Li-Ping’, ZOU Ming-Long', CHEN Shao-Jie', HE Jing-Shu',
LI Jian-Jie'
(1. Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, School of Atmospheric Sciences,
Chengdu University of Information Technology, Chengdu 610225, China;
2. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstract: The identification of supercooled water in convective clouds has always been a difficult point in meteorologi-
cal sounding. Based on Doppler spectra of a Ka-band millimeter-wave radar and relevant radiosonde data, an algorithm
for identifying and retrieving supercooled water in convective clouds of the Tibetan Plateau was proposed. Subsequent-
ly, retrieval effects of the algorithm were analyzed using two convective cases, and verified by comparing with measure-
ments of a co-located microwave radiometer (MWR). Finally, the difference in results of the algorithm and other three
previous methods was also discussed. The main findings are as follows: the stratocumulus, cumulus congestus, and al-
tocumulus clouds over Nagqu are dominated by updrafts with rapid changes on the hydrometeor phase in the vertical ori-
entation, resulting in widely distributions of the formed supercooled particles in terms of their reflectivity, effective radi-
us and liquid water content. Supercooled particles of different convective cloud types also locate at different cloud body
positions. The velocity of the in-cloud updraft is highly and positively correlated with the reflectivity, effective radius
and liquid water content of supercooled water. They possess similar temporal variations and coincident spatial distribu-
tions. The radar-derived liquid water path is also proved to agree well with the counterparts of MWR with similar tempo-
ral variations and value peaks. Their correlation coefficients can approach 0. 63~0. 79. Compare with three previous

methods, results from the proposed algorithm can be more reasonable on the retrieved supercooled water positions and
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tion algorithm based on Ka-MMCR measurements

Flowchart of in-cloud supercooled water identifica-
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Radar Doppler spectra detected at 23:22 on August

lus, (a) and (b) reflect phenomena of multiple modals and
multiple peaks, SP, SP,, and SP,, represent the original

spectra, supercooled water spectra, and ice crystal spectra
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