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Statistical analysis and discrimination criterion on precipitation
types of winter half year in Qingdao
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Education & Ocean-Atmosphere Interaction and Climate Laboratory, Ocean University of China, Qingdao 266100, China)

Abstract Using the precipitation data collected in Qingdao from 2006 to 2015, different precipitation
types during the winter half-year was analyzed. Result shows that the monthly rainfall-day is minimum in
January and the snowfall-day is maximum in February. The sleet and rain-snow conversion events take the
highest proportion of precipitation days in December and January. Cases study shows that the rain-snow
conversion is closely related to cold air intrusion. The temperature and wind field can manifest the
characteristics of the rain-snow conversion, especially in the level under 850 hPa where the cooling and
wind direction changing are more obvious. Soundings data show that temperature at the 850 hPa, 925
hPa, 1 000 hPa and the ground temperature are good indicators for different precipitation types with the
better correlation in the lower level. The level of 0 °C temperature is also an indicator for precipitation
types, of which the altitude between 100 m and 500 m is the key level for rain-snow conversion. The
discrimination of precipitation types in Qingdao mainly depends on the temperature at these key levels.
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Fig.1  Monthly variation of different precipitation types in
each month during the winter half year in Qingdao
(November to next March, 2006—2015)
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Fig.2 Snowfall days under different synoptic situations
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Fig.3 Sounding profiles of rain-snow conversion events in Qingdao on (a) 23 November 2015 and (b) 13 February 2016 ( Green

line for rain duration,and black line for snow)



30 g

/%:

3

»L
&

i 538 &

H (&l 3b) 517 X & A RN S e e R A e, oy
WEAEAE 23 H 19 BHFI 13 H 17 RS , 38 B
BEONRES L P S s LI At ] ) P40 A R
P R A Bt I 8 &= S R, R BLAE K
AT 0 2 A RS I R B . fR KT XU 1Y i AR
e, B A ) A IR 2 e A0 o S0 b 1 IR 46
B E 850 hPa =, RARE M ARZ H
T H RS S v Ve A M B AT A
SRME A B OC R , MAE I S i & AR 2
A T 381 7 V2 ) DR T BE A L S A AL R, XL 1)
S R A AR 2 i

BRI, PR Ut AR T e AT 2 21 15 J2 AR A
AW AR, PR T A SR B A AN TR A T
FHAHME (HAEF 1 850 hPa LR 2 Y B IR e 5 5T
IR, PRRAB rh FRAE A B S T R R
AR, FH I T ] s AR S bl T Ve A A T
RHARHE , BEAE B8R AS 1R 5 E#R A 0 C 2
FELE  FE R A T T 40 i 21,0 °C )20 8 7E925 hPa
%1 000 hPa ffiE, AHHLESKRE HES X7 6E
G- b 2 AR A ST 8 ()RR AT

FRAE R 2E AR R B R RO A3 R &R
S RN B W m RV A il B 32 O TN = B =gl |

A4t A FH 3 A
or _ ~ _ 1.dQ
o VeV, T-w(y, —vy) + o di (1)

HI T — B O T 224 B R AR A A 5 B X 15 30,
RAWIE B2 N RINERN ETHEE), ETHE
FERE/IN, ELTE B Ml DX A SR AR R AR A9 I 38 A
BV AT 7 A R A G R T, K VR BE S o e R
TR BEAS TR o R A 3 (1) i B i 3 UR

15

ARLE IR LU 8, Ja MR A 22 T 20
ST TUBR I E G T R R Y
M, PR, FORE LA A8 P A O B 2 A9 235 B
LA .

4 BREFFREKETHHIE SRS

FH A 53 B AT RN A& 2 A e K ORH 285 2 48t 1) OC
R TR AN 511 AL 0, R B 5 A B SR
BURAE M I T RA, FEIRE I e i R
I, & 2006—2015 [ I35 H Ry &5 #4400 3t
39 d, I FREREEAS L B vk JA 08 1A 20 A
PR, A5 2 W e 25 15 20, ol 78 R 25 A0 25 55 3 10 11
I ZDMAE AR 55 A4S,

LSO HTAR X TR K A S Y A2 Ak R
B4R R RO, L B A R ik
FEE B B2 L 4 PR AR R, e 4 Ml R
AR AR . B AR SC B AT A S BR
TN 55 5 A FH A0 1 0 S5 b o, PRI R e BT
JUANTESE BR 4RO 55 30l K R BR s X 5 3k
50 1R B R B EA T B 2 0BT, A5 850 hPa il
925 hPa ‘il .1 000 hPa I Al IR (L P BHE
25 R ARZ SR DL AE AR e A v Al
HEMR 0 CIZREE, A Bk X JLAFE 2 195
Br A SRS E

N = FIAHAS B K IR s BERMBUS R B (B 4) ]
DI, #E 850 hPa 22, BE S A 1) SR AR 7E 0 °C LA
T B A IR AE -8 CLLE, & RS X
]2y 8 °C M RHA P EAE-T~-1 C, 5%
HEIEFE E A, W&, 850 hPa JZ2XT —F
B X IEARBRAE . 7E 925 hPa 2, [T Al 1Y

151

(a) (b)
10+ 10}
Q57 £ st
] ZE
r r a e
< Or * eest, £ 0r .
<= F'y o
o bk LA b= -
2 51 . “: . S -5t + A
-lor ., 4l -1or G
. Mg e
~15 L L L L J ~15 L L L L i
-10 -5 0 5 10 15 -10 -5 0 5 10 15

925 hPa’ </ C

[ 4
Fig.4

= RS TERRE )2 15 BE 5 5B &1 (2.850 hPa 1 925 hPa,b.1 000 hPa FIHLTH )
Scatter diagrams of three different precipitation types at different key levels of 850 hPa and 925 hPa (a), and 925 hPa and
ground (b)



513

FEIRMESS . T By 2 P AR KRS GE T2 br BRI 5 TR 31

SIRARFE 0.5 CLAF , M i S IRARTE-3. 5 C
DL E W T X ) 2 4 °C TR e H AN Y Al
IEUfFAE-3.5~0 C iR RAEfE—E M E A X, H I
850 hPa L& 4 /Nik —2F, 7E1 000 hPa)z, &R~
BIRSIRARTE 2 °C VL B A B SRERTE 2.2 C
DT, A MEAS X E4/NE 0.2 CHEE, W
Je I (SR AE 0. 8~3.0 °C =2 0], 7 i1 <R
L RL2 CO R AR AR I X 43 T S TR I
FIARZS . Mg H A1 A A 7E 1 ~3 °C A X [a]
W, LA =2 BHr T LUE W i B2 A, 1R
B AR T M X A = AR KRS
REARAHAS G4, 2 R AEAE R 25 0 °C )2 = BT
T, P O °C 2 08 = 1%, XoF i 1 B 30 1 B A AR S AT
EHBEMREW, HES R (- S) T LA
T AY 0 °CJZ R B, #7250 m L L FEE 0 °C 2
R EETE 400 m AR R IEE AT 0 °C )2 B WAL T
100~500 m Z[A], 0 CJ2 K&, BAREE VRSN
FH T I S M 0 AR P R SRR T R A kR
AETE SR T, O °C )2 /o B e AR A, b T A< — Bt
AR A ROV b i A< TR 7 B TR B LN, o T
0 C R EI Huw ,  Y5 2 A% b i 35 2R I AH A
e 2R AN S ke . Z24FE 1 000 hPa 1Y 22N
S} 200 m, FAEFAE T 100~ 500 m 4G = BE R I
X TR AKANS BRI HE R~ L,
800
700 -
600 -

E 500
i

T L

EUH400 -
é.J E
T 300t

200 »
- =alidE
100 b . )

-
o

B . . .
-10 -5 0 5 10
Hu T/ C

K5 =S 0 °C 2 AN Ul i R E

Fig.5 Scatter diagram of freezing level and ground

temperature for three precipitation types
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Table 1  Discrimination criterion on precipitation types during
winter half year in Qingdao C
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