Al 2 M A % Vol. 41 No. 2
20154 2 H METEOROLOGICAL MONTHLY February 2015

EAEAE L XVBF- 5888 . 4. 2015, 25 T BOMI 2 3 19 R b 7 A RO FTECR . AR . 41(2) 1 171-181.

ETEMEENASZNFHEHSREMYRSN

T@E AEF R B ATE M OF KREE
;4 AL
1 ElEBEP AL E, L 201399
2HEAEZHFHARAKEKRERAERLE & LI %, 4L 100081
SHEITERAENL & K 518040
4 FETITEZERSMENF F8, B 201199
5 UM A KR AL 310051

B’ OE: N THI 8 mm = H A B M KR 2R T AR S 4R AE AR I8 Shupe B2578 5] 2 A8 2 4 R A T . Doppler
A8 o) R M AR O AR L L R R B T S [ A A K R R L 1 25 TR IR R R AT A SR TR X RR T B S T eR 4, B o AR
i« SO R R R R R PR L A 1 R DA R T R AR SV R AR A AR T UK R A S VBOK LB B A
6 F, A TEA BT E SRR EB R B K E RS E KT S0 R = TS RO BOR R GTS1 B #7230 B R . 45 21
FEU L S RO 3 T = TR I Y S R I K AURL T AR A 4 R S R s S B — SO A X B B R R TR
S5 N TR KA AL 36 #5 DL Bk SR VEA Ok U B A B A48 Sk

KR : 5T, HE, BHEE. S

hESES: P12 j{faﬁ}[’l‘mn_\,\ﬁg: A doi: 10.7519/j. issn. 1000-0526. 2015. 02. 005

Fuzzy Logic Method in Retrieval Atmospheric Cloud
Particle Phases and Effect Analysis

WANG Dewang' LIU Liping® ZONG Rong' HUANG Ningli'
XIE Xiao' OU Jianjun' GUO Wei' GOU Yabin®
1 Shanghai Marine Meteorological Center, Shanghai 201399
2 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081
3 Shenzhen Weather Observatory of Guangdong, Shenzhen 518040
4 Shanghai Center for Satellite Remote Sensing Applications, Shanghai 201199
5 Hangzhou Meteorological Bureau of Zhejiang, Hangzhou 310051

Abstract: To investigate the phase features of atmospheric particles detected by the Ka-band cloud radar of
State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, on the basis of
Shupe’s summary about the characteristic values of different cloud particle phases, including reflectivity,
Doppler radial velocity and linear depolarization ratio of cloud radar and temperature of rawinsonde. By
using the asymmetric T-type functions, which are reflectivity, Doppler radial velocity, linear depolariza-
tion ratio and verticle temperature profile, six different phases of cloud particles are retrieved, i. e. , snow,
ice crystal, mixed phase, liquid, drizzle and rain. By means of joint analysis between cloud radar data and

sounding data at the same time and places, the following conclusion is drawn: the particle phases retrived
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by fuzzy logic method shows good consistency with real-time sounding data, and may play a directive role

in weather forecasting, weather modification and effect evalution.

Key words: cloud radar, temperature, fuzzy logic, cloud phase
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Table 1 Cloud particle phase classification
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Fig. 1 Classification schematic diagram of cloud particle by Shupe

(Shadow is the area with small probabiliy)
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Fig. 2 Values of pictorial diagram of parameters from cloud radar and sounding
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Fig. 3 The images of cloud radar using vertical-scan model observed at 12:24—13.:47 BT 16 July 2012

(a) reflectivity-time image, (b) velocity-time image, (c) Ldr-time image,

(d) temperature and humidity-height image

(Dotted line means temperature and full line means humidity)
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Fig.4 (a) Infrared cloud image of FY2E, (b) vapor image of FY2E,
(¢) visible spectrum of FY2E, (d) motion trace of sounding balloon at 13:00 BT 16 July 2012
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Fig. 5 Schematic diagram of retrieval of cloud
particle phases at 12:24—13:47 BT 16 July 2012
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0 means liquid, 10 means drizzle, 20 means rain)
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