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A Method to Determine Winter Precipitation Type in Anhui

YU Jinlong ZHU Hongfang QIU Xuexin CAO Weiwei
Anhui Meteorological Observatory, Hefei 230031

Abstract: Using the observation data from November to the next April in 2000 —2009, the temperature,
relative humidity and pseudo-equivalent potential temperature profile characteristics associated with differ-
ent precipitation types in winter including rain, snow, sleet and freezing rain were analyzed. The results
demonstrated that the distinguishing ability for temperature, relative humidity and pseudo-equivalent po-
tential temperature profile decreases with altitude from surface to 500 hPa in plain and mountainous areas.
In addition, the distinguishing ability for relative humidity in different precipitation types is much weaker
than the other two. At the same pressure level, the distinguishing ability of temperature and pseudo-equiv-
alent potential temperature is comparative for precipitation type in plain areas, and the distinguishing abili-
ty of the latter is better in mountainous areas at some pressure levels. At different pressure levels, the
temperature and pseudo-equivalent potential temperature are close to normal distribution for different pre-
cipitation types in plain areas, and the latter is closer to normal distribution than the former in mountain-
ous areas. Therefore, pseudo-equivalent potential temperature is more suitable for the factors to distin-
guish precipitation types. The multilevel discriminating equation was set up based on pseudo-equivalent
potential temperature at 6 levels (5 levels in mountainous areas) from surface to 500 hPa. In addition, the
independent tests were conducted using the sample of precipitation type in 2010. The results indicated that

the discriminating equation could distinguish rain, sleet or snow, freezing rain, but it is poor when
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distinguishing sleet and snow. The forecast verification based on T639 model data demonstrated that the

equation can forecast the change time and region between rain and snow better. It is worth applying to

operational prediction of winter precipitation type, and has been used in operations at Anhui Meteorologi-

cal Observatory since 2011.
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Fig.1 Box-whisker plot of temperature from surface to 500 hPa for different precipitation types in plain areas

(The dm represents surface level pressure and the square represents average value)
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Fig. 2 Same as Fig. 1, but for mountainous area
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Fig. 3 Same as Fig. 1, but for pseudo-equivalent potential temperature in plain area
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Fig. 4 Same as Fig. 1, but for pseudo-equivalent potential temperature in mountainous areas
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Table 1 Assessment on the distinguishing ability

for historical samples in plain areas (unit: %)

- A TR A
B3] 78. 91 1.67 14. 20 5.22
Et 0.53 56.91 18. 09 24.47
M 5 0.91 24. 32 57.27 17.50
R TR 0. 00 5.26 5.26 89. 47

F2 WWRFHEHERARNKIE (B %)
Table 2 Assessment on the distinguishing ability

for historical samples in mountainous areas (unit: %)

S A TR _
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R3 FRBEX 2010 FRRHIZIEE (B %)
Table 3 Assessment on the distinguishing ability for

the 2010 samples at the plain areas (unit: %)

S TR
[} 87.50 0. 00 7.80 5.00
= 0. 00 61.11 16. 67 22.22
Mdks 4.17 62.50 20. 83 12.50
R TR 0. 00 33.33 0. 00 66. 67

F4 WX 2010 EREXFFEI (LA %)
Table 4 Assessment on the distinguish ability for

the 2010 samples in mountainous areas (unit: %)

S T4
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SR ABORE X A I TR KT 23 B8 17X 1°, 1 ) 43 3%
23 h) K AU JZE B ABORE 2 A0 I TR 4 18 2 22 L
79 > Gl ONALE B LB BT TG L IR A A R0 O 72
ARG R T639 [ BE K TR ™ il il AT 25 .
JEAFEILR 79 A B uh KA A TR . T 43 )
X 2011 4R AR & 5 — I B T4k (2011 4F 11
H 2930 H)FI 2012 4F 1 A 21—22 H KA MS
TR AT A 58 5 HT
3.2.4.1 20114F 11 A 29—30 ABFESE T

2011 4F 11 A 29 HMFE S o # 02 2011 42 8
AL -, S A WA LBE R
WL 29 H 23:51 JF 4R HBLR J¢ 35 (e ) L IR
Jii B b TSR P R AR 55 SRR e T B W AR B R
JE. % 30 H 20 B EL R HL B AL . H
BAZADEWMERKMEESERRE. W & IEE
12:23 WU e =5, 14 B b 18 P A7 oAy R e 5 17 31
L7 B0 SU5%E R

M 2011 4F 11 H 28 H 20 B #i#RE, 30 H 02
2 M 165 B A7) L 3t 1 R TR R e L e SR |
N BURE S5 L A7 LU B RN I BH I B R ST
F)7 30 H 08 B (& 5), Wi M a7 il i E L
T eV LR BE AE I PH B RN SR A 10 AN Bk
AR IS A S BEW . SEBR b AL R BE

LTS B ORI B B ey (5 R BEAH AR L TR
FERN ) 22308 o X Y S R RN . PR AR 5 Bk
e 5 PR OR & 33 IR 4 09 T e =5 1 3 [T B
KT, H I DR K AH 28 5 40 1 1 BE R X IR Tl
il 2 A S M .
3.2.4.2 20124F 1 H 21—22 HWEE

20124F 1 4 21 H 08 Bf % 22 H 08 B, & B
A ] AU AE 4k S B e T B Sy . FEWT VL VL R g B b X
A 5T I R R 00 B KRR A e 4+
IR

L1 A 21 H 14 BB 6) Ay B KRR 25 52 50 K il
A3 GX — B IR K A S e 4% » 5 I8 L B |l X
B BLRE K, o 9 AN SRy R e 5L 9 AN il Sy
W 24 MBI RES . 1 A 19 H 20 B R 1
KR 25 LA o SR 1) B 7K 9 T A S 0 /)N & e KRR 25
O3 A5 55 5L B0 F AR AL, HLE: 7 SR N 1 19 412 A A R 5
WSl b FEAE R T SR T . H A 52 0 i 1T
AR5 P b TR T 1 M TRk e T S
DUt T S P 2 1 ~3°C L R VLR A R
w X 5C, L, S8 T EREAKMEES
TARANSAFE—E 20 . T EL RS K T AN TR
s 1) B8 7K A 25, An A1 1T RN B8 B b T KT 3 R
AC BEKMERN R NE . NEIREEREART]
139 m, i B H o227 mo, DARE KA 25 A5 AL )

Bl 5 2011411 A 30 H 08 i 45 Il s
PRl S (RS 5 28 H 20 1)
36 h KA S TR (D
Fig.5 Observation (weather symbols) of precipitation
types at 08:00 BT 30 November 2011 and the 36 h
prediction (shaded) area of precipitation types
at 20:00 BT 28 November 2011
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Fig. 6 Observation (weather symbols) of
precipitation types at 14:00 BT 21 January 2012
and the 42 h prediction (shaded area) of
precipitation types at 20:00 BT 19 January 2012
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