5 34 % 55 1 1) X R OB 2 Vol. 34 No. 1
20101 H Chinese Journal of Atmospheric Sciences Jan. 2010

=¥, MM, Bs{T. 2010, FIRIRALTE K500 2R ok EER RS [J]. KARHE, 34 (1): 23-34.  He Yuxiang, Xiao Hui, Lii
Daren. 2010. Analysis of hydrometeor distribution characteristics in stratiform clouds using polarization radar [J]. Chinese Journal of Atmos-

pheric Sciences (in Chinese), 34 (1): 23 - 34.

FMHBREEESTERZRKEDRFIERS

FEH R Bk
1 R B R RIS BT 25 R P i MU S B4 bt 100029
2 PEBEBEI A BE . Jiat 100049

B OE AR BRI EPET Y X BB T IR R GERI TR, 1 TR AL s A RO =
TR A R BEYDRL T I RA T, SR AR REAL)ZE B JZOIR 2 (0 P R A e R R T L A
Mo T BE S S I RE R R 0T 1 . TEAFAERALZ 2R b X 3 IR R I BEORHE JZ2 4R 2= ek 01 R 9 RHT BERL BEAT
SRS AGEPR ECARPITEATR. A T LR EEKEEYRL T AL TR IR SR (RIS 2203 RO R
PN ZE I EARARRS . AR R RO T s (EMIERE b AR TROMZ AR Ty XOKBEYPRL T HEAT 028, Jp AR T
JEAR B RS AR . B s ARAEPIAN SO, BRSO R L 2200 OB R T IR A il 25 2R =
FEARE ST BT T2 R TR LA AR T R AR S S5 LU 2R 2 T RE R K LR - 0 S 3 AR 70 A1 45
R 0 B AR TN 12 R o B K ey B R R AT T8 s SR IGIE 1B (1980) 1E 20 {4 60 4EfUHR i
JER K = SRR AR SCES S i T XU AL T8 I E 5 = e K AL B 43 1 0 vk s R WU A T IR 7E =
KRBT B ) ) L i

KR Mfeds B2 ARG KRR

XEHS 1006 - 9895 (2010) 01 -0023 - 12 hESES P412 STERARIDES A

Analysis of Hydrometeor Distribution Characteristics in Stratiform
Clouds Using Polarization Radar

HE Yuxiang!* 2, XIAO Hui', and LU Daren!

1 Laboratory of Cloud-Precipitation Physics and Severe Storms . Institute of Atmospheric Physics, Chinese Academy of
Sciences, Beijing 100029
2 Graduate University of Chinese Academy of Sciences ., Beijing 100049

Abstract Using data from X-band dual-polarization radar system set up by the Institute of Atmospheric Physics,
Chinese Academy of Sciences, the paper discusses various dual-polarization radar parameters and their physical es-
sence of representing hydrometeors. On the basis of reflectivity and differential reflectivity attenuation correction,
the paper analyzes vertical structure and hydrometeor phase distribution structure of stratiform cloud, puts forward
methods to position the melting layer and retrieve the vertical temperature profile in combination with the ground
temperature. Statistical analysis for specific layers in the stratiform cloud is conducted, and with reference to inter-

national C- and S-band radar studies, ranges of X-band radar parameters, i. e. reflectivity, differential reflectivity,
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specific differential phase shift, and correlation coefficient, for several main hydrometers are acquired. On the basis

of above results, hydrometeors are classified using the fuzzy logical method. The results reflect the phase distribu-

tion characteristics of stratiform cloud and hydrometeors. Then, possible precipitation mechanism is discussed

according to two cases. The retrieved hydrometeor distribution is used to study microphysical processes of precipitation

instead of using the radar echo structure. The results verify the three-layer conceptual model introduced by Koo

Zhen-Chao (1980) in the 1960s. The studies provide the method for dual-polarization radar application to cloud and

precipitation physics studies, and indicate its broad potential application prospect.

Key words polarization radar, fuzzy logic, hydrometeor classification, precipitable stratiform cloud
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