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Fig.1 The daily change of station numbers influenced by the two

freezing rain and snow weather processes in Guizhou from January 13

to February 15,2008 and from January 1 to February 1, 2011

TR I 45 75 b &R 1 BT L v &R Yy B B LA
AR T X 3 SR AR G, 4 BT R 2 IR
R SRR EEN P ERFEA L 1,
2011 4EFRURFI AN, 44 N RFR 70 L XA B35 KA
I, A e AR T 1 A 21 H By - 8.8
C,xRKMEEERTILT A 20 HY 29 em, i
REEVKIEFE T 10 21 mm (& F 400 B 12 4
mm) , 2008 4E45 pK J& FE i R« K B [E) HL 2 R vk
JEFEAE 30 ~60 mm (& FLMMW E42E 4 mm) , J7
135 160 mm D) |, e K24 330 mm, i AR

i 2008 4EA[L T 2011 4F

HIPE 1 3R 1 Al L2011 401 2008 4IRS
URURI BEE B L 1 H LA 1, 2008 4R 0K Rk e 221,
R S I K JR AR i, 2011 AF UK R & e 3Rk, {H L i)
OB A, A AR A AT . 2008 AF 2 A i A
MREAR T 2011 4F, KTBA E,2008 47 B 7L
A1 d S, SRR S, 2011 454 B2 1 44 1k
R, 2008 4F fiz K45 KR B G KT 2011 4R
Wi 2008 ARk PR 2 B, X 0 2008 4
T R DO L 2 DK I ) A



44

RAYLLAE 2011 45 2008 4R 5 AR I R S5 kAR X B XARRIE XS bt

765

1 2011F1A1HE2RA1BM2008E1A3HE2A15 H3 BERERZMNILER

Tab.1 Comparison of meteorological elements at three weather stations

during the two freezing rain and snow weather processes in Guizhou

e by SUR RS e S re A% SRR (29) FERK K&K WRRE
i C i 4t/ mm Bk JEJE/mm JEJE/ em
izl 2008 -2.1 -6.3 17.4 [E5RUA 60 0
2011 -1.3 -5.4 24 iRt 18 9
Jiil 2008 -3.4 -8.0 78 R AN 330 11
2011 -2.4 -6.6 64 (iRl 21 29
BT 2008 -1.5 -10.2 31.5 T 17 8
2011 -2.5 -8.8 20 (RN 15 9

2 2 AR E KR RA S =

I I A AT I 5 K R R A RS TR AR R AR A
MRS 5 R A X 1w T2 #5192 M 6 B, 2
UCI R b AT VA 4 A A8 AR — B, RS A DU R
FI LR A8 22 (8] 5 K 8 i FE b, 18 28 O
WT DA ¥4 1 s A T 0 i ., DA 60 A 08 [ 5 il 5 M
{H.2008 4 B 7R W AT B ST B4 ¥4 v R SIS A, Aoty
SR E] 1050 hPa, F LG FEASWT A 38 KR 2SR
T, SR N A B X T R S TR B R
H 2008 4F 1 J1 ZR P HLIX 500 hPa 3k 2 il 1 4B 3,
FE VUK 80 H DX N — 5@ ¥4 i, 3 BB s Xl — 4,
H IR 2 AW 70238 [E 7R H8 11X, 700 hPa 7E
I TS o 3 A YRR R A R 3 A AN B 1 P e
XAk, AT B 2 2 i i 3% = AR
SRR I EELERE , B T AR & e Eirb A
G 1o DA I B 1 X o 2011 AR AR W0 3 IX 1y 28
LA LT3 ERMEAHIN I 1A, R 2SN
DUIMIR B U AT i F ], rh s 2R A% ) BE K, FE
JEARMAS IR 32 2¥8 25 AR SR, P2 d s v
BT A IR R G0, D N V5 AS W A 188 187 3 5 i)
S, BT AL TV v T 01 Y AR b 8 25 SRV e I
WA A I T TR R 1 I B AR

X} 2008 4F A 2011 ARG I S5 VKR R 50
SIHT R kAR T N AR R S KR RSB
S, 2 YT BRI TR A AR I, P R R
A — A T] AT MNIE B 1R, IR K
Fof [] 2 [F] 52 e i i . 2008 A 1F 3 B i, ALtk 2008
AR AR S AR AR AR, VKR B 5

32 YRR S P B )
PE I 5 1

RIS AR Rl e, R 2 R 2 —

SRR X, Vo M AT R I 2 IR 9 = VK
RAFFGEM FEE A L RAIE S 20 e
FW IR ARE D R S 2 AR T 5 KR K
VI ES

EEERKE RS, TR AR, A
i L R R B A A, T BT A I DG IR T 5 UK
IR B Bt ST Y B B S AN ] ) K S 4
SRR T A 22008 ARG T 5 7K R R AR % R
N8, ZJa KRR A, AR B E R B 1 19
HZ2 J] 11 H;2011 455 #  B) B Be Pk, B
HrG T MURF R By Be, 2011 45 1 7 17 ~20
HR IS RS R BCN 1 H 21 H&E 2
H1H,

X2 YRR X AR I 43 T 2R B 2 UG AR
IEBERHIEA — 2 I DX FE T 26°N BT/ R34 6.,
BT L ,2008 A4 XA 2] 700 hPa fff i (4] 2a) ,
K24 o, 28545 M 850 hPa %] 700 hPag_ M\ 290 K
AR 315 K 2011 4F4 X i Jig 2] 650 hPa fff i
([ 2b) , ]\ 850 hPa % 650 hPa 6 M 295 K i3 J 5|
315 K, UiH] 2008 4E5m % 25 S AE T T )2, B IX
5T 2011 4R, ¥ 2 W JR B AN ], 2008 4 45 [X 45
W RS A R AP TEAR)Z , B X B e B bRk
WY, B RO/, T 2011 AR X A R R 45 5 )2
U I AL 8, V3 25 AU JEE BE AR, A TR B SR K
2008 4F W 7S A R, X 2 R TR H 8 25 VKR B
58T 2011 AR R 22—,

WS 2 BRI 9 2% W 3 T R b XSS SR 4k
ARSI, AATTHY 23 17 2 B g AL XSS R 5l
5 2008 4 4 YA I 25 oK R ik R A i ) e
PR —8, ACXF 2008 451 JJ 13 HE2 A 15
H(El3a)f12011 451 1 HZ=2 H 1 H(E 3b)
100°E ~ 110°E -4 850 hPa*v” KU [a] 15 41) (1 43
BT A2 BH 5 MY BN B — U U I R B v U



766 R R N 31 %
335
(a) (h)
L L 330—
450 450 \330//
I 33— |
\’—\ /—
550¢ 550f 32>
__—
£ 325/ & [0 —
< no——__ | =
4 650 1 650F
r 315 r
320 315 310
750} 750} 305 |
300—
290
850 R —— 850 e
100°E 105°E 110°E 115°E 120°E 100°E 105°E 110°E 115°E 120°E
[§12 2008 4F(a) #2011 4F (b) ARG =5 7Kz KW
P2 6,15 26°N 1 28 B — g T (AL K
Fig.2 The longitude — height section of the average 6 along 26°N
during the freezing rain and snow weather processes in 2008 (a) and 2011(b) (Unit;K)
45°N 45°N
40°N [ 40°N [
35°N 35°N
30°N 30°N
25°N T 25°N
°N °N
16JAN 21JAN 26JAN 1FEB 6FEB 11FEB 1JAN 6JAN 11JAN 16JAN 21JAN 26JAN 1FEB

2008
(a)

2011
(b)

[51 3 2008 4£(a) #2011 4 (b) RIE T & VKA KR, 100°E ~ 110°E -1y
850 hPa™v” AU A FFF A (B am - s~ HLIRE R 0 WTL)
Fig.3 The evolution of "v" wind averaged between 100°E and 110°E on 850 hPa

during the freezing rain and snow weather processes in 2008 (a) and 2011(b)

(Unit:m - s, and the thick black line for the zero line of "v" wind)

2 (L X3 FER) 33K 30°N LA BRI — 18 25
AT RE, A 2 ROKR Rl e, B
JEXEZ G4 5 BR 2011 AR A B AR R, BT SHI AN
JE IV S S, By BErE AR 2 1 A 17 ~20 HAE
JE X 20°N LLFg Ja g R0, Bl W — e =5
SRR, B s SN AR, 2 )5 R XU R
R XALHR 4 R0 K B At Be i B 1 1]
R ARET IS T 52008 AR RTINS 2= TR R AR ZE,

N T H TR A R A, e e, B X
) 58 A A A 7 04 e DX ) g U oKk, 1 H
27 Hig KR MIAE] 6 m/s, 321] 2008 45 2 3 TR
JIH R B X

X2 0" XA T2 W, 2011 47 850 hPa Ry L
0" ERALAE SNAT , S g AL 1], g e R O fE
3 /s AL KA AEE AR AL, RO fE D 7 /s,
700 hPa gL R (Pl ) G FRERAE 32°N Zefy, il WU



43

RYTLLEE 2011 4F-5 2008 4F 5 M it 79 25 oK VR K U X ARHAE X LU 767

FAHH 3 m/s;2008 4 850 hPa FFLX“0” L i B 5
2011 AEAHARL, fH A KU R A 35 6 m/s, S KB XU 7
m/s,700 hPa [ RgAL X3 F 2wt 2] 38°N [ ik , pg
W KAEIR 6 m/s (1B ) o 43 Afr W] 2008 454 IX
it Bl F S L Ko A=y o = A P e €1
H S R S o

4 2 YA S oK R A ] R PR A

DAEERFSE % 2 W, o5 T 1) 2 2B 15 2 45 1 i 31
AARKOCHR R 2 U P v R 5™ T 40 (B] 72 i v
106°E (e H 1% B2 V- 1 (& 4) B b itk — 2 &
L2011 4EF1 2008 A1 I FR 25 0K R 3 18] 9 4% 2 1
TAYTE B o AT BRI ARZ S R, R R
IR S, 2008 AR R VSO i R, AR TR
800 hPa AN BT HZ , 58 Ffisik ] -8 x 107" C -
s EBEB AT 12 x1070C - s, 500
hPa ZE45 8 A — &2, b -4 x1078 C -
s7' 2011 AR IE LR R AGAE] -2 x 1070 C -
s HZIRER LR 6 x 1070 C - s RERF
TR -2 %107 °C - 57", Al I,,2008 4F4 1A
SRR X R TRN H AL G5 0K R B TR T 2011 4R
JREZ—,

FH 700 hPa 55 850 hPa il Ji 22 4 3% 3 ik (9 2
J&, U 26°N At BRI E] Toognp, — Tisonp, H 28 BE—Hf [H]
HAREI(ES) , AT LUE 2 it AR 0 i & R i B Bt
Y RERAT o oy B — R UK VR 2, H 2 IR R A

200

300

S / hPa

700

900
20°N

25°N 30°N 35°N

8 6 -4-2 0 2 4 6
(a)

8 10 12

40°N  20°N

VAR IE A 26 W) S0 0 DX 331 < 201 1 4F 53 it b 390 % i i) K
HH1H4~6H,7~11 H,14~17H,1 A2l HE
2 H 1 H, RSN 4 UGS R, w65 i KE 4
C,1 17 ~20 HAYRESE TR, BARA R 2 A0,
{HJZE5 LT %A Wi, P DL 5y 3252008 4F 5
ERBUEIAEL H 14 ~18 H,19~26 H,27 HE 2
H2H2H4~6 H,27~11 H,HopwiEfik
2 7 10 HEY 8 C. Al UL 2008 4F4& A~ 1 Fi i 1]
FEAA W, Ho s B R, TR 2R )2 (Rl )Z) 1
S B AFAE , J2& 2008 4F K R K ASUHFSE B[R] K 9 iR
5
S 2 YRR 5 UK I A PR

Xof 7K YR AR T LA AR R (B 6) ,2
Ut A IR 2 B X B 24 B B K YR A
O, KSR A P Z R S B XA JZ IR EEA— 3, XI5
B2 YOG AR K Wi i R ], 2008 4 (& 6a) %
EAKRERKEA T LS -5x10° g m™? -
hPa™ - s™' JK¥R4E G 4 T 750 hPa LT, £ 650
~700 hPa i — K IZHAZ , AT 0L 2008 47K 1546
HEPTUZ 1M 2011 4£ ([ 6b) F6-4 A 4 2008 4
SR, KRS -3.5x10 g - m™* - hPa™' -
s EK YRR A (o R B B i B . PR L 2008 4F
AKVRAE G R (H R AR AR BAR A 2 TR, TR UM 35 o8 1 R TR
AR T O SRR 2008 4K 2 X £ T 2011
i,

400
500
600
700

800

30°N

35°N 40°N

-14 -10-8 -6 -4 -20 2 4 6 8
(b)

K4 2011 4 (a) FI 2008 4F (b) vk [E]SF-2 1T 106°E
VT I R B (PAAL: 1070 € - s7h)
Fig.4 The vertical distribution of temperature advection along 106°E during the
freezing rain and snow weather processes in 2011 (a) and 2008(b) (Unit;:10 ™* °C +s™")



768 T F = % 31 %

120°E 120°E[ T T3

115°Er 115°Er
110°E ¢

110°Ey

105°E| /| 105°E L

e

100°E b Il

100°E - " i -
16JAN 21JAN 26] IFEB  6FEB 11FEB 1JAN 6JAN 11JAN 16JAN 21JAN 26JAN  IFEB
2008 2011

(a) (b)
5 2008 4 (a) F1 2011 45 (b) 0% ifk Fif o ] 35 2% ] ( BRLAZ 2 °C )

Fig.5 The evolution of temperature inversion during the freezing

rain and snow weather processes in 2008 (a) and 2011 (b) (Unit;°C)

P

35°N 40°N 45°N

20°N 25°N 30°N  35°N 40°N 45°N 20°N 25°N 30°N

-5 4 -3 -2 -1 0 1 -3 -2-1 0 1 2

(a) (b)
K6 2008 4 (a) F1 2011 4F (b) pKER I A1 24 ) 7K 0 B 1%
Wr106°E iR ELAM (Bfig - m ™" - hPa™' +s71)
Fig.6 The vertical distribution of average moisture flux divergence along 106°E during the

freezing rain and snow weather processes in 2008 (a) and 2011(b) (Unit:g + m™> « hPa™' - s7")

DA BB ¥ 23 1 bl AR SR RHE B 20 AT
FH1,2011 4FH1 2008 AFHRIE H T8 2 25 R
URF , 8 B T P ] AL PR R R o H T 2008 AR
DX g, A DX AR B i, e U B B, o ot Hi
S, KPR At , PR G DR R B ™

6 2011 4E1 J 17 ~20 HFESH RS
FEAE
2011 AF{IRIE A VKR 1 17 ~20 H ik 3

THRRES, FEZ G A BT SR R R
XF1 A 17 ~20 H K S8 SR Py B Rk 17 73
M, P FUBE I W R 5 R SR AN TR R 4
FHIE

1 17 ~20 H SR8 = S HA Ty B, PR
JEA W AV, BRI T80 B 32 114 e R, MG
ARMIAT Vo 23 AN FERE AR, W 106°K 1 17 ~20 H
VWL 1 Il LA 18] L (181 7) , 700 hPa [T (1Y
- 14 5 BE 5 AR R P P B -7 i JE



54

RATLLEF 2011 415 2008 4F SR R 25 ok R K 8 XARFIE XS B 769

HEEME F, {BAE 5 JZ 300 hPa 45—~ 5 2 1k 2]
=24 %107 °C + T RIS L, B T 2 R
VeI RT, SRR R R R R BAR, PR IRZH
5’5,1 H 17 ~20 H T7OOhPa - TXSOhPaIKﬁBTJ‘I‘ETJ E’\J@i@f( [7§]
8) Wk B I [) 5 M 28 BEAS 80T 33, v 18
H 5 FHAR 25 BT R (g ) 79 850 hPa Jy — 6 °C,700
hPa g =5 C A 1 CHYBEE, HAZ BUR,
fI&TF 0 °C5%F 700 hPa 2 A4~ Be il o A 1 LB K
B, BT 700 hPa T LRI B VU AL, 5HoH 4
APHET 0 °C, 1t PR T I 2 2 AE 4R 2] 50
HR—2, SN AR AR Ui T 0 °C, HRHBIXAE O
CLitr, M 2 BB 700 hPa i 52 37 M B 19 B
BRI, W8] 700 hPa e B F13t B2 K4 T i B
VRN (%) o

700

800

900 !
20°N 25°N 30°N 35°N 40°N
— T ——

-24 -20 -16-12 -8 -4 0 4 8
Bl7 2011 4E 1 H 17 ~20 HHF 106°E fF-1
VTR BN (P10 7°°C - s71)
Fig.7 The vertical distribution of temperature advection along

106°F from January 17 to 20,2011 ( Unit;:10™* °C - s7")

115°E \76)

-3
105°EF
100°E
00Z 06Z 127 182 00Z 06Z 127 18Z 00Z
18JAN 19JAN 20JAN
2011

E8 20114E1 H 17 ~20 HFEH iR
I P [F] 3 A8 ( Bz - °C)
Fig.8 The evolution of temperature inversion

from January 17 to 20,2011 ( Unit;°C)

A DL S 5 R R U AR AE RS LR SR A A
T, HERSRIRT 0 C, 22 B ERES
FRASMUAR T o 00T 14 1 IR o 5 e AR T ) T

7 45 B

(1) i 1R A8 MR IRL P 5 vk R X S I 5%
Bt 2 WO AR AR T o A ARSI, PY RS
WA —ERIH ST AE ST M L, 7% IR K
1] (7] 52 i i B, 2008 AR 2011 4R 1k g o
SR, ¥ X A | DX o 2 1) G BRI B
TSP PEE 50/ 0N , 30 A I v 2 R BE 0 L P 2 R T
PRIt 2008 445 i fre AR IR SRR, VKUK B 5

(2) TR R R A S RE A TR R 2 Ik
A R ST I P 4 R P ) 2 LA P4 R B R AR T e
RV RIRIR I IR Ak W K R R B BER
ARSI T L 15— R UK R 3 e, 2008 45 A 1ol 7 )
] REAA R, LI 2 P, PR R )= (R )2 )
AR (R, 2 2008 AR IR K ARFEE IR TR 19 )5
o 2 Y e i R Z 8 X R W K IR &
ol KPR A 2 S B X SRR — 8, 1
T 2 YO A N T ZE R A S, 2008 AR K U4
R H SRR R A JZ U, PR IHG 3 o ) R T e e
R, MR 2011 4,

(3) %5 2011 48 T3 MR T 2o it 1) % LG 0 BT 25
F] 5 5 5 R R i A PR R AR X L A 5 o SR 4 AR
Joti, HEEZ SRR T 0 C, PRRZ B S
PR LR I o 00U Y ) IR e 5 e AR A ) T

S 3k

[1] 5t s, £LI0, B AH , 5. 2008 4E4)/ IR IR R 25 vk VR K RS
R PEIE I A Hr [T ] A% %44 ,2008,66(5) :837 —850.

[2] F¥, @k, 5k, 55, 2008 45 1 T 3 E R BRI & vk R

T LARRFFAE S W A [T]. 5, 2008,34 (4) :95 -

100.

AN SY A AERS. 2008 45 1 ] 7 B RR S B S (IR AR o R

RAEGERIGEMATI]. T5R54,2010,28(2) :202 -211.

S 2008 4F 1 A PR+ m R SR S8 R[]

FES 4 2011,29(4) ;478 —482.

TUNE B I, 45 RS 2 YL Y pROR 9 R ARURRAE S

A AHILT]. T RS4:,2008,28(1) ;76 - 80.

[6] T—I, Ea, RWI7, 5. o E®J7 2008 4 1 A 52 AR IR
T VKR R A S R AR G R [T ] R4,
2008,66(5) ;208 —225.

[7] #g 5t BAH ALV, 55 “ARIR R 5 UK VR 7 R 0 e (X R AE
AT R4 24,2009 ,67 (4) 1652 — 665.

[3

[

[4

[l

[5

[



770 T F = % 31 %

(8] ZEB3C, FrBL, BV, 5. 2008 474 3 [l i J5 TR T 55 X 3Rt % [10] gkiss, XIHESE, WERI, 4. 2008 4F 53 2 DL ARG i 9 5 K ok 9

M EEEH )] B4 ,2009,28(5) 11140 - 1148. B B A [ ] 4G #2009 ,29 (4) 1319 -334.
(9] M, BB =, FU/NE, S5 WA 0 s 0 — GRS [11] F%%35, 5, B 0T, 2008 4F 1 2011 4F4F47) 5t MG I 9 a4
VKRR E TS W] RS 2431,2009,67 (3) 488 —500. WriJ]. F554,2012,30(2) :237 —243.

Comparative Analysis on the Frontal Zone Feature of Two Freezing Rain and
Snow Weather Processes in 2008 and 2011 in Guizhou Province

WU Zhehong'*, CHEN Zhenhong', BAI Hui’

(1. Anshun Meteorological Bureau of Guizhou Province, Anshun 561000, China;
2. Guizhou Key Laboratory of Mountounious Climate and Resources, Guiyang 550002, China;
3. Guizhou Climate Center, Guiyang 550002, China)

Abstract ; Based on the conventional observation data and NCEP 2.5° x2.5° reanalyzed data, the comparative analysis of the synoptic
situation, cold air, water vapor and the atmospheric stratification was done between two heavy cryogenic freezing rain and snow weather
processes which occurred in the beginning of 2008 and 2011, respectively. The results show that the stationary front was the main
weather system of the freezing rain and snow weather in Guizhou. The principal reason why the freezing rain and snow weather in 2008
was stronger than the one in 2011, was that both the cold and warm airs were more active and therefore the frontal zone was stronger
and frontal slope was smaller. The occurrence of freezing rain had great relation to the inversion layer, the development of the tempera-
ture inversion brought the corresponding change in each freezing rain weather process. The process in 2008 had a long duration because
of the excellent strength and prolonged existence of the inversion layer. It was the obvious moisture convergence near frontal zone at the
middle and low level which caused the freezing rain and snow weather in these two processes. During the the freezing rain and snow
weather process in 2008, there was almost no temperature inversion during snowfall stage and the appearance of the inversion layer was
the momentous factor which transformed snow into freezing rain.
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