55 13 4 55 4 1] S I T N R )| Vol. 13 No. 4
2008 4 7 A Climatic and Environmental Research Jul. 2008

2008 fF 1 ARERATEXKERELTESTH
BT T #

R R B R BT, JLaT 100029

# E 200841 AvEE 2 A1, RER X SR KIEREREE NS KT, TR K B2
SLAC T ZEap M ARG R, THE, VEEIRITRINZEDT BRI SRR Rl UK S R AR R Y R 2 R
MR B L R A . 1A R AEP T R £f 60~ 100°E b IX Y B ZETE S e 445 20 Rk, HIGLIZRH
XK EgERF— N UIWHIR R R S, 28N UIMHIRE N UE XA 3 AR SE & = IR AR B AR 255 X
A R A By 20~ 35°IN by X e 32 1 25 P XU S 3 I » 2 B R TP B R B axX 5 2 U = ) 1 T IX A%
%, WOWHLIX Rossby JEFNM T if RN . M1 H 16 HIFMEF 2 %), 78 20~40°N L N, 30°W,
15°EAI 85°E G ML) HIXFFEeA masfli &, Mire 5°W. 50°E fl 135°E (H AR REHmaE B %
Fr. FRER X AT 80°E Y “F AE” B, REBRIBSSMHRBIREM . Wi, 1 AP TFaERN T
15°N [P AT R By s FEAS 31 20N, & v PR AN %) V8 s A A R Kok B e T 1) B R 2 A 326 3 v [ Rl
Kbl FEXAERRE W B IR IEHT Y — U e S PG5 e ) 1 25 e S iR RSS2 6 T A g [ 25 ik B
A FEMUR RS RE IR . Si— . T REBRS A HIE T, LR M A
ERACERIE B T REA MR ST 0 CIiiRZE (BB . (A 7R e b X H 0™ (RS R I K<

KR KTRR HWREHE  Rossby W FWFRUN  Ekas RE#¥m

XEHE 1006-9585 (2008) 04-0337-14 fE4SESE P43d XHkFRIRES A

Severe Snow and Freezing-Rain in January 2008 in the Southern China

TAO Shi-Yan and WEI Jie

Institute o f Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract The severe snow and freezing-rain in January 2008 affected the Southern China. The heavy snow storm
mainly occurred in the Yangtze and Huaihe River Valleys, and the freezing-rain affected from Guizhou, Hunan,
Jiangxi to Zhejiang Provinces. The damage that the storm caused was very serious, with the economic losses of a-
bout 151. 65 billion Yuan, and particularly the damage of power delivery infrastructure in the Southern China.

The atmospheric processes associated with the storm are analyzed. During the storm period, a large blocking
circulation system stayed over the Asian continent with a blocking high pressure to the north of the Lake Baikal and
a cut-off low near the Caspian Sea. There was a strong jet stream in the upper troposphere extending from the Medi-
terranean Sea, Tibetan Plateau, South China to the southern part of Japan. The blocking circulation system lasted
for 22 days.

During the storm period there was a quasi-stationary front in the Southern China with a frontal zone extending

from the coast of South China in the lower troposphere to the Yangtze and Huaihe River Valley in the middle tropo-
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sphere. At that time, cold air was shifted southward at low levels leading to a cold air damming. At mid-levels (850
—200 hPa), a southerly flow advected warm and moist air from the South China Sea, forming a melting layer (>
0 “C) in the Southern China which is a necessary condition for the formation of freezing-rain. There was a long-lived
developing Rossby wave packet along the jet stream over the Southern Asia leading to the formation of a trough (at
85°E) and ridge (at 135°E) pair over the Southern China, enhancing the advection of warm and moist air in the
Southern China. These meteorological conditions are commonly associated with winter snow and ice storms in the
Southern China.

During the storm period there were regions of cyclonic potential vorticity which advected from the cut-off low
near the Caspian Sea along the jet stream over the Tibetan Plateau downstream to the quasi-stationary front in the
Southern China on 16—22 January, 25—29 January and 30 January—2 February 2008, respectively. The advection

of cyclonic potential vorticity to the frontal zone is a favorable condition for the frontgenesis of the stationary front in

Vol. 13

the Southern China, leading to heavy snow and severe freezing-rain in January 2008 in Southern China.
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Fig. 1 The (a) minimum temperature and (b) precipitation for 13 Jan—2 Feb 2008 in China
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Fig. 2 The (a) mean of 300 hPa geopotential height (thick solid line is for 30 m « s™! isotach) and anomalies (shaded area is for positive
anomalies™5 dagpm; dotted line is for negative anomalies<_—5 dagpm); (b) percentage of the days when positive anomalies™>10 gpm or
negative anomalies <_—10 gpm were observed (positive anomalies >>70% are shaded and the contour interval is 10%); (¢) 700 hPa geo-
potential height (solid line, units: dagpm), temperature field and vectors for vertically integrated moisture transports from surface to 300

hPa; (d) field of sea level pressure (hPa) and horizontal wind field 10 m above surface during 13 Jan—2 Feb 2008



414 PF T 4 2008 4 1 A IRERG 7 ™ H ok S R E S #2o0#r
No. 4 TAO Shi-Yan, et al. Severe Snow and Freezing-Rain in January 2008 in the Southern China 341

vy oy > > >
- *
- > r 7> /A a

,&5;m477/

300 L. 1, -1
200 kg-m™s”

6m:s”!

&l 2 (&)

(D 1A 10~14 HE 1 WREKRKDRE, 1
A LA E Eas SR E, EARA —RIRE A
SRR, IRBIZUR B, o <R 2R ) Rk
30°N fffilr, LU —E 2 2 A%, HfiTREL —
TLYEREAE 30°N BT, ot H AU 34 b A< R 2 4R
(A, A& H T AR LR A e e 10
~12 AR, KT A — 2 B ER
B, WRIRAF BRI, 5 1 IR
AR R A P R A L VLI A LA R T e
S A B IX PR PR

(2) 1] 18~23 HmJy 35 2 IRFEK .
XU K I AR S P T HEL 9 B ST A B0 R AIG R 43 24

Fig. 2 (Continued)

R/ NBR 28 I A = R AR B B B X a8
L. Xyl S 1 A 25~29 H Y5 3 kit
AL, EAWE 3 Y BmEL, FATR X R
FEAESTHT

(3) 1 A 25~29 HE 3 FKidRE, it
FRIEASCE 4 Wb R /AT, 725 2 A1 3 IRFEIK
AR, T T R R — EL AR, XER A
TINRL T (4 B R AT B, RIS G RO v Wl Y
e FE PG AN 4 7 i A A D T 2 < 6 31 o [
BT HBIX . 3X I 700 hPa (1 B &L A TS 45 F
P EFL L 2~3 ANEiE, JFfEMb A 5
TERGREE & T 0 CRMIRZE (B . “BEs”



X ® 5 K & O OR 13 %
342 Climatic and Environmental Research Vol. 13
50°N
W, 22 S -2 2 12T e
S - . L L S Y
A & N
- — . - -
300kg'm"-s"
T / T T
11 Jan 16 Jan 21 Jan 26 Jan | Feb 6 Feb
, B ‘B ool
"""""" Qi -
30°N{ .
.......................................... el
AXZ
20°N - )
/
ET T St Bt |
10°N s T A e 4 | ek
1 Jan 6 Jan 11 Jan 16 Jan 21 Jan 26 Jan 1 Feb 6 Feb
2008
1 Jan 2008
L(C) G:'o_"‘-\:-_-

6 Jan 2008 £
11 Jan 2008 P
16 Jan 2008
21 Jan 2008

26 Jan 2008 4

1 Feb 2008 =

6 Feb 2008 { =

.

30°E 40°E SO°E 60°E  70°E  80°E

90°E 100°E 110°E 120°E 130°E 140°E

B3 20084F1 A 1H~2A9H () #105~115°E, (b) #¥ 110~120°E #J 700 hPa i i [] — 25 B i (ZEEZEmlbgh 2 °C. M.
A5 I T00 A1 000 hPa 0 ‘C4ks H. HHMEL M9 Z4-F 291 700, 1000 hPa 0 C&k; SRk 2 300 hPa BRI AR I
R HERFIEMPIE X ER OLRAS—10, —30 f1—50 W= m %) Hl (o) ¥ 27.5~32. 5'N ) 300 hPa HHX ifs B il B2 B i) — 28 i
FlE (B XFRIEREEX, ML 10° s 1)
Fig. 3 The time-longitudinal section for 700 hPa temperature (a) over 105—115°E, (b) over 110—120°E (contour interval is 2 °C, thick
and thin solid lines are 0 “C line for 700 and 1 000 hPa, respectively; thick and thin dashed lines are 0 °C lines averaged over years for 700

and 1 000 hPa, respectively; vectors are integrated moisture transport from surface to 300 hPa; shaded area from light to dark represents

OLRA<C—10, —30, —50 W+ m %), and (c) the time-longitude section of temperature over 27. 5—32. 5°N for 300 hPa relative vorticity

(units: 107°s7 !, the shaded area is for positive vorticity) for 1 Jan—9 Feb 2008



414 PF T 4 2008 4 1 A IRERG 7 ™ H ok S R E S #2o0#r
No. 4 TAO Shi-Yan, et al. Severe Snow and Freezing-Rain in January 2008 in the Southern China 343

VR [RIB AR R R B LB AR, AE 105
~115°E (0 b (& 3a), RS mE 1 H
24~28 H, TM7E 110~120°E A3 I 2R R S Bl e
1H20H~2H1HMREWN (& 3,

(4) 1 A 30 H~2 A 2 H2% 4 K7,
XUGE RS 3 W BRARIE, ANFHEIL . 2 A4
Wi 5 FEL VA FFF ST DD DT ARG 30 B R i, 51 Al — YRR A 2
SARA BN R, RO b X0 R 3 A O
[FESEYH b 25 ) BH ZE T2 St i 2% . pg O b X Rf 252
20 RRMYIKTE RIEEH .

B 3cJ&20084F1 H1 H~2 H9 HHF 27. 5~
32. 5°N K48 5F- 2 300 hPa A X i B i [A]-22 B 1)
m, ATLAEH, 1 H 11 HBE AR E RS RA 4
UCIE R BE X RS 21 6 [ b X, X 5 & 3a il 3b
O TERE S g

XU EE 7 IR T S5 UK R KA 58 R AR
TLE . VLRSI g 55 LR /K 3k 50 ~ 250 mm,
Rk H AL LE 8 AR R R 2 9~ 15 d. B K G F 4
B HARTCHEER, TR MW kK, T
o X RFEK AR . T TR AR SR,
SN VLR S AR AR R A T D L

4 1H25~29HEEMEHILE
SR

TE 2008 4F 1 H v R A g 5 RS MR B =5 vk
HRAERED, 51 REEKSREEIL TR SR
W SRR A R TR K s 5 2~4 IR
KRR BAE R M CmER” EAUE. W
VRS ) D70 DRI AR R 3 284 ke 1) v 6 i T 5 R R
AHEAE R B R AT s fE . Hop 1 A 25
~29 H PRI AR R R, 8 R
K. BKAHSZEE (B 4), XU K HEIX 35 B 3%
FEPHALAER . VG R 4350 L S 28 08 o ) Ui LA B
M DX, VEIE RSO VL R R BB R T, JRy il X
MRS VR X IE SN2 . TP ARILER.
i N2 A L i N o 751 7 /= s S
AERE DX L RN DX, A1 328 BRI IR A i ) oA 7K ot
FEHEFT 5307 o

&5 2 2008 4F 1 H 25~29 HXRER . K
AR . 7 40°N LIJEAY 300 hPa | (]
Sa), WM R ABHZEIE I, DU /K ) X 2

50°N

40°N4{~"

30°N 4

i

20°N

80°E  90°E  100°E  110°E  120°E  130°E

25 50

100 mm

4 20084F 1 H 25~29 A (a) FFE/KEM (b) FRFI i
(B2 XD

Fig. 4 The (a) precipitation and (b) distribution of freezing
rain (shaded area) for 25—29 Jan 2008

=05 % < T A A7 i N O S S K (3 AT 1 J 2
PHHBIDXAT R L S s 20 6 S 2 ML vk i
FA) 5 M 85 [v) 2 e R 21 H A, 1T A BV DT A A
F RN, S PG XU A R T ) AR 2 2] 135°E
bz, IFHIZLARITA . MX2mTIE 90°ER
— N Eas i, 500 #1700 hPa (J& 5b #ll 5¢) i
#5300 hPa AH{L, ¥ B AE BEUE [ 25 7R P4 5E )
GRGEE XSS B X IE, 7E(20~30°N,
70~80°E) Ay 1 B 42 1 X Sl — > 5 HE 1) B S A
AN EE IR SY o g 1 N WA R o I . =R S 7
) 5 5 ZE A5 TN 5 R K 09 PR 8 S AH L. FE XTI
JZM%)Z 850 A1 925 hPa I+ (J&] 5d il 5e) KA K
Bl P e e il s e 00 1 Ot 2 XU 55 DA 7
L Kz ] A pg U i — 45 DA 4 (I
B, UVELHIX IR, RUTP R EX
B, &5 JEHBI 2 m A1 850, 700 hPa i FEF2E



S 7 T 7 N R | 13 %
344 Climatic and Environmental Research Vol. 13

\-,-.:.- M Ry

80°N ¥

_r{,,_..ﬂ'/;'l"\x._.._._,,“‘,_A 4 R
i .\\k-.._,:;r‘:z_‘:_\,,‘.-ax.u_,._,,,,,.....

E L i H
Q 120°E

0° 30°E 60°E  90°E 150°E  180°
ﬁm's'l
._:.lﬁ-’r FAAAE

,‘._, ¢w-ff /Lf'/

20°N {3\

e -,‘\,._ ) \ =
[.Q ..'{M////!!“r i f
0° 0°F 0°E 9U°E 1 20°F I 50 °E 180°
T5m-s!

80°N £

60°N ¢

40°N fuggn g i

20°N i
e vifrr-:f(/-g ........
e _r’- ] ,» R ="
ez \r‘yf-_ YrE //fﬁ///////mqﬁ :
30°E 60°E  90°E  120°E  150°E  180°
Fm-s'[

#5 20084F 1 H 25~29 HFHH (a) 300 hPa,
By 7. °C, B KEEY CGRf7. dagpm,

Fig. 5 The mean horizontal wind field, temperature field (units:

(b) 500 hPa, (c¢) 700 hPa,
SHD L (D 0 CHRE& (RIEZ: 700 hPa; miZk: 850 hPa;
‘C, dashed line), and height field (units; dagpm. solid line) over (a)

S ey

A ek ol et

80°N £

60°N

40°N 1

20°N

A;‘-tq e

r—//'/fff/ '
" -—H—’-—F-—— ./--“r"-""" -

O°E 120°E  1S0°E  180°
ﬁ.m‘s"

B T

,\N‘_‘,q/?"\\..,.,,‘, S
‘\,.-.\kh.ﬁ_r(.,',.,.. .t

60°F

E
2 0° 30°E

rF S R

80°N £

60°N £=
40°N 10

20°N 1443

35°N

30°N 1

25°N

20°N

106°E 110°E 114°E 118°E 122°E

(d) 850 hPa Fl (e) 925 hPa /KR (KEZL). I
LR M 2 m)

300 hPa, (b) 500 hPa, (c) 700 hPa, (d) 850 hPa and (e) 925 hPa; (f) isothermal line (dotted dashed line for 700 hPa; dotted line for

850 hPa; solid line for 2 m above surface) for 25—29 Jan 2008

fof S, KUIE 1 H 25~29 H WM, ¥, .
WL OW 4B LSRR SR, XAXIES
F 4b FR IR IX IR E A . B 5 MBS E
2 B HHAML, R 1 H 25~29 Hisd e 5 1 A
18~23 HA 1 A 30 H~2 A 2 At #2.

AT 320 K 4545 {57 198 [ 7R X 7 J2 2 A
FZE FZMFRRES. 1 A 24~26 H 81 (dt
i, K 6a~c) 320 K &AMl . 78 30°N
Ab DALV ETT ARG 6 v 43 284 ok 18— 1R 6 R 7 1)
AREesl, XTI VY e R AR R b DX A TR TS P



414 PF T 4 2008 4 1 A IRERG 7 ™ H ok S R E S #2o0#r
No. 4 TAO Shi-Yan, et al. Severe Snow and Freezing-Rain in January 2008 in the Southern China 345

30°E 60°E 90°E 120°E 150°E

30°E 60°E 90°E 120°E 150°E

30°E 60°E 90°E 1 20E 150°E

.......

.....

0° 30°E 60°F 90°E  120°E  150°E

Wm-s']

Bl 6 2008 4F 1 H 24~29 HiZEH 8 1) 320 K @i Cfi. 1 PVU=10"m? » s7! « K« kg™!, PI#X. 2~8 PVU X, ML
2PVUZR) . K7 (R M%EL AL hPa, 2. () 24 H; (b 25 H; (o 26 Hs (D 27 H; (o) 28 H; (D 29 H

Fig. 6 The daily 320 K isentropic potential vorticity (units: 1 PVU=10"%m? « s « K+ kg~!, shaded area is for 2—8 PVU, thick sol-
id line is for 2 PVU), wind field (vector) and isobar (units; hPa, solid line) at 0800 LLST for 24—29 Jan 2008: (a) 24 Jan; (b) 25 Jan;

(c) 26 Jan; (d) 27 Jan; (e) 28 Jan; (f) 29 Jan

RV ) i PG GO DY R R R R . T AR B
ToRBEK (I s Z5—J7 . T X
M2 T YifE, RERRASTUE B3R b
ZHTh, LR R AR R AL iR . A
AR J2 A I 0 Ml X 46 H B R R ]

H 27 H 8w (B 6d) w3 90°E, X
IERVLR R R B Be. 28 H 8 I (&l 6e) &
PR EHE 110°E B42s, 29 H 8 if (& 60 mifis
WEBEIFRE AR, KATH 295 K 05070k E %
AXZETR . TR, 7F 25~28 H 295 K %



X ® 5 K & O OR 13 %
346 Climatic and Environmental Research Vol. 13
60°N 60°N
50°N 50°N
40°N 40°N
30°N I\ 2 30°N 4 :
20°N 1 (¢ 20°N{ Nabo — - ]
by IRELTTI Tl
10°N 10°N -~ 2 Lmi ™~ — :
110°E 120°E 130°E 140°E 150°E
60°N 60°N —

50°N

50°N 1

4°NT—~ = 40°N 1
30°N' 30“N'
20°N 20°N
10°N — o = — . 10°N — T — — .
110°E 120°E 130°E 140°E 150°E 110°E 120°E 130°E 140°E 150°E
ﬁm-s‘]

B 7 20084FE 1 H 25~28 H 8 i} 295 K Zefiifiin (MK 1~3 PVU X, HIS:4::. 1PVUZ) . K (KEL) SRS A,

hPa, 5248): () 25 H; (b) 26 H; (o) 27 H; () 28 H

Fig. 7 The daily 295 K isentropic potential vorticity (units: 1 PVU=10"%m?

+s 1 «Kekg !, shaded area is for 1 —3 PVU, thick sol-

id line is for 1 PVU), wind field (vector) and isobar (units; hPa, solid line) at 0800 LLST for 25—28 Jan 2008 : (a) 25 Jan; (b) 26 Jan;

(c) 27 Jan; (d) 28 Jan

Wi E o 7). WY 30°N Zh R — 4 AR 7 1)
SREZINE] 1 PVU AL ALty s HXS B T4
F IR BT AE . B2 XTI )2 5 J2 0 AL R F
Rz 8 - B BT 7Em, 295 K ZE 07 i K b i B IX
FE R A A I N A | S RTINS
wi R — Yo fE . AL AT W . FR
B R RS A E R, 30 H 8 i (g Fifi
B DR E RN, KA RS,
M1 H25~29 H, B. BE. 7 —HiEHHH
5, B, B o s W, FERK 4
WA RS X DB 2 W TR X, i
b 18~23 HA A 1 H 30 H~2 H 2 HAkS,
AR HE DR DA ORI R I RESE 10 K, Ik e
“PKR = RAE—H Z 987, N R4 U B B [
B EMKE B, SRR KZ . SR )5 H R %
vk, AN, VR R 5 A R OK T AR

PR, B, M. B BOEA KBS, B
RERAL N Bk . TR A 0 B DA B N R AR 35 PRI

2008 4F 1 H 25~29 H pg Jr ok 2 55 7R W
], AR B s, AR X2 2 KO
HREY ERIARERE. IS &E1 H 25~29 H
5 dSEXRY KR R B, 7F 400 hPa LI A9 X
JERAH, TR SR A kR . Hod 700
~600 hPa ()2 A B i . 7EUT i T X
LT 20~25"N, 4 DX 9% 48 1Y) 45 o7 Tk £k B 1= B2 [ ¥
SRR, X R R XA 30°N LA
b, AEW s s, FEERTEIR AR E SR
AR A L TE, MRS S M2 S0h A IOl
Ba) (EImS) . R A X A Fg X b TtHis
35 5 7 T e TR 2 A I R TR AR

2008 4F- 1 H 25~29 HXTHZH L2 HIE
# (] 5a~c), 1F 20~40°N {ulHl, A—H B



4 14 PF T 4 2008 4 1 A IRERG 7 ™ H ok S R E S #2o0#r
No. 4 TAO Shi-Yan, et al. Severe Snow and Freezing-Rain in January 2008 in the Southern China 347

S0°N 4

40°N - ‘

30°N 4 ’ :

20°N] S [%
O 4

70°E 80°E  90°E 100°E 110°E  120°E  130°E

40°N

30°N+

20°N+

70°E 80°E  90°E 100°E 110°E 120°E  130°E

50°N+

40°N 1

30°N+

20°N+

70°E 80°E 90°E  100°E  110°E  120°E  I130°E

(b)

50°N \..H__-’?

. i 4

) b
40°N _r“’/
1\
30°N A
e

20°N %

70°E 80°E  90°E 100°E 110°E  120°E  130°E
(d)

50°N+

40°N A

30°N+

20°N -

70°E 80°E  90°E 100°E 110°E 120°F  130°E

50°N+

40°N A

30°N

20°N

J0°E 80°E  90°E 100°E  110°E  120°E  I30°E

#8 2008 4E1J] 25~29 H 8 W FHIf9 (a) 975 hPa, (b) 850 hPa, (¢) 700 hPa, (d) 500 hPa, (e) 400 hPa F1 () 300 hPa /KP4

AERREC AN 10 "Kem ' es D)

Fig. 8 The mean horizontal frontogenetical function at 0800 LST for 25—29 Jan 2008 at (a) 975 hPa, (b) 850 hPa, (c¢) 700 hPa, (d)

500 hPa, (e) 400 hPa and (f) 300 hPa (units; 1079 Kem !« s 1)

Rossby %1, 90°E B AR EAE, 135°E Kl R
A, XN 135°E R A MO B, PR R
PR AL F 20°N, Mi7EIER M 1 H ml &L
A7 BT 15°N, 3k R IR I A . [ 4 i [ K 1Y
BLAE A, SRR S H ST 5 20 Rossby
W RE AR T IR A 5. 1Bl 9 o4 2008 4 1 A

1 H~2 H 10 H 20~35°N 78 BBl N E 2419 300 hPa
e WSR2 . N1 A 16 HIFGRE 2 A
¥, 85°E MuIX (e i) 2 m sk
J&, M 135°E (HAmME) REAmas i, &
EEILH 21 HEERPEHE A 30°W b — a2
fsRFUK e, 23~24 H 20°E A ML g, 25~



X ® 5 K & O OR 134
348 Climatic and Environmental Research Vol. 13

1 Jan

11 Jan 4

16 Jan 4

21 Jan £

120°W 90°W 60°W 30°W  0°

B9 20084F 1 H 1 H~2 A 10 HYY 20~35°N SE21% 300 hPa £& [a] KU ]2 BE i (Bfi: m» s~ !,

85°E MR B s KL : Rossby W5 T H#800 1144%)

30°E 60°E 90°E 120°F 150°E 180° 150°W 120°W

BASZ X A pg KX, skt

Fig. 9 The time-longitude section of mean 300 hPa longitudinal wind over 20—35°N for 1 Jan—10 Feb 2008 (units: m * s~!, shaded ar-

ea is souther wind, thick solid line indicates the move of trough, thick dotted line indicates the passage of a wave train)

26 H 85°E film=stlik g, [, 7F 22~23 H 10°W
fb. 25~26 H 60°E LA M 27~28 H 135°E H &%
BERRE, B9 ERHSELRR 85°E il 25 1l )
TR R (FHED . 1T LR 2 & S RE R
SIS (<10 NG/, TR ALR L 3
LR K IR Rossby i BE i 1] T U7 1% 55 ) 8
(BVEEH AR, ML) mlak 25 ~30 N4/ K,
Rossby P41 (4 F WA 2 1 i R 7 3 UK a3 52 ) K
SEZEHNERZ—.

5 @ipSitie

Wl BT, ARRIRUT LS.

(D) XK T7 570 0K T R H KA R i
s LIRS ) 7K AT I 2 g I A 8 A 7K Y
PR, BT “Z47RA47s VLR MBI UR e I s
LA,

(2) SRWRPRE R Rt T s B >R A9 3

NEER IR = SR Doy o= L= 22 o
I RRV GG/ SR

(3) Rossby PH T Ui A FEZSON LA K 155 25 1o
S0 T 75 AR L A R X R e B R P R
KA EH .

(4) SXUCVKER KA AR B0 80 IR 32 28 0 9 o
55 2 B BHL 2 e SR AR E 1R 1A 20 rK . TR R
ARG 7 o DR R B A, 7E M SC 2 T e
ZHIGER . XAERE B SR IR RO R T 3 IR AR R
SRR AL TR E 5.

RXRIKE A . X )= R PR A AL
SR AR AL R B AR B2, 3 45 Bl ok A
e, BAE TR AR shimE s b, Al I A
BIA 3WAGARB R H EARM L4 (B, 1
Shs AEXTLE LI R GERBLHEGEAE . I 300 hPa
FRIAFDOH R B AT LGB R R GRS 2. el A1 300
hPa £ K K- 37518 B R GE MR8 sl 7 SCRk [7]

i,



414 PF T 4 2008 4 1 A IRERG 7 ™ H ok S R E S #2o0#r
No. 4 TAO Shi-Yan, et al. Severe Snow and Freezing-Rain in January 2008 in the Southern China 349

\:

A |
40°S }\

90°W  60°W  30°W  (Q°

30°E 60°E  90°E 120°E 1S0°E  180° 150°W 120°W 90°W

K10 2008451 4 11 H~2 H 2 H-FRY 500 hPa (i@ 2% (Ffz. dagpm, HISZZEON 586 Zk. miMEZ MK 586 &) ML

OLRA<C—10, —20 F1—30 W » m—2 X3 (BI5EX)

Fig. 10 500 hPa geopetential height mean for 11 Jan—2 Feb 2008 (units: dagpm, thick solid line is for 586 line; dotted dashed line is for
the climate mean 586 line) and the region with OLRA<C—10, —20, —30 W * m 2 (shaded area)

FE20084E1 A 11 H~2 A 2 HEH K 500
hPa e B R (100 b, 78 K P Al A
e SR Ot A, LB B E 24 b 5 A
S I P YR R T R o R i N
T RV VA P 2 94 2 < TR VR AN W i 326 81 o R R K
fifis XJE “BEEE” LR EERNE, WS
FIDHESH8 245 30 )2 38 5 Y 200 A7 7 v
1E Rossby 51, I HRERIFE =25 200 I AL 1%
FIREVE A (115~130°E) Af, 278 1%H X %
EH—KIEE, EEWKFFERESESH —K
Pafpdedk, XA ORI, AR A% B
“ERERG N T EMEX MBS, KRER
S i) T e X 7 [ B8 5 FRfERE, 2008 4F
1 A o R AJERE o 45 B 4 X 7E 8 11 Rossby 3% 51 23
T (89, 7E 300 hPa 110~140°E |28
o 3 B IE B 0 A B T 120 dagpm, X T fiE
SRR AL 1 VG ROT- R R R IR sR R Ib Y R
Z—. AFEIEAET T AN Rt s NS 4y
WA T 2008 4E1 H 10~16 H. 1 A 17~23 H
M1H24 H~2 A 2 HiX 3 kI =/ IS ol
VPG AT 2 Bl #AHT =y FE AR AR A A 8 1 i 4 RE AL,
Fi H PG AT 1 R ARG = FE R8T 6 L ) S A I
Huly, HASCFCh RN 20 s, kA LiER X
FE DX Rossby I i A U= Y s 24 1) 32 25
N, it Weickmann 25125 1, 240k [ JR i ED R

R R FETTN 30~60 d ki (MJO) TEHA
PP b XA T & BR O AHET . 251 pdb
BREIHGH & ey hn i . R4 2007 4F 12 H TR &R
2008 4F 1 H FA] OLR MM 43, oy K2
N 30~60 d ki (MJO) Fl X I 15 IR A AH 7
120~170°E #u[X. (EIBE) , XAl RERZE M 1 H PI K
SRR SRR IR S — AR A
TR L P RO R R S R RO A TR RN A
FFA 32K A B VG REFEXTARLIX 7 Rossby 1 A &
AT 5

SEZ 3wk (References)

C1] BOHEE, SiE=. H5is. . 2008 4EWIFRE MR R 55 vk
X E AT Y 5 I R IR R A . AR fs S BB RIESE
2008, 13 (4). 556~566
Zhao Linna, Ma Qingyun, Yang Guiming. et al. Disasters
and its impact of a severe snow storw and freezing rain over
southern China in January 2008. Climatic and Environ-
mental Research (in Chinese), 2008, 13 (4): 556~566

(2] WHEAKZR/HERAGESROABENE SRS E. 2008 4F 1 H
S 52 m BF . W4k http: //ncc. cma. gov. en/influ/
yxpj. php
Division of Climate Application and Service, National Cli-
mate Center. China Meteorological Administration. Cli-
mate Events and Impacts in April of 2008. Website:
http: //ncc. cma. gov. en/influ/yxpj. php



350

3

5 5

Climatic and Environmental Research

5

i

13 &
Vol. 13

%

[3]

[4]

L6]

L7]

[8]

Wallace M, Hobbs V. Atmospheric Sciences: An Intro-
ductory Survey. 2nd ed. San Diego: Academic Press
(Elsevier) 2006. 1~483

BRSNS, 2008 SEWIF T I UK R R A I 5
ZIERHE. SMESHBIHTE, 2008, 13 (4): 351~367
Zhao Sixiong, Sun Jianhua. Multi-scale systems and con-
ceptual model on freezing rain and snow storm over south-
ern China during January — February 2008. Climatic and
Environmental Research (in Chinese), 2008, 13 (4). 351
~367

IhAE, . 2008 AEWITT 5 T kiR 9 R IR B
LIRS RS IHRENT. 2008, 13 (4). 368
~384

Sun Jianhua, Zhao Sixiong. Quasi-stationary front and
stratification structure of the freezing rain and snow storm
over southern China in January 2008. Climatic and Envi-
ronmental Research (in Chinese), 2008, 13 (4). 368
~384

MW, DHE, SK/NEE. 2007 4 M HEFR K 09 R
E . K4, 2007, 33. 10~18

Tao Shiyan, Wei Jie, Zhang Xiaoling. Large-scale feature
of the Mei-Yu front associated with heavy rainfall in 2007.
Meteorological Monthly (in Chinese), 2007, 33. 10~18
DHE, FTFE. 2008 4F 1 A R U7 vk A A 14w 19 e ]
GAHE. S SIEEIESE, 2008, 13 (4): 520~530

Wei Jie, Tao Shiyan. Predictability of snow storm and
freezing rain disaster in Southern China in January 2008.
Climatic and Environmental Research (in Chinese). 2008,
13 (4): 520~530

MRS s, DA PHEEFVIRFIERlE r ek, BT
KGR, 2006, 17, 513~525

[9]

[10]

[11]

[12]

Tao Shiyan, Wei Jie. The westward, northward advance of
the subtropical high in the West Pacific in summer. Quar-
terly Jowrnal of Applied Meteorology (in Chinese), 2006,
17. 513~525

A, L N, i T. 2008 4F40 3 R 7 ISR K
IO 8O = T P | Sl P = R 118 A PR B2
BEWFET, 2008, 13 (4): 419~433

Bueh Cholaw, Ji Liren, Shi Ning. On the medium-range
process of the rainy, snowy and cold weather of South Chi-
na in early 2008. Part I: Low-frequency waves embedded
in the Asian-African subtropical jet. Climatic and Environ-
mental Research (in Chinese), 2008, 13 (4). 419~433
WMaT, ATFEE, DT, 25 2008 AEY) IR E R TSR
RS P AR S T 1L P4 TV R Y = 1 19 R AE.
SBESHERTL . 2008, 13 (4): 434~445

Shi Ning, Bueh Cholaw, Ji Liren, et al. On the medium-
range process of the rainy, snowy and cold weather of
South China in early 2008, Part II; Characteristics of the
western Pacific subtropical high. Climatic and Environ-
mental Research (in Chinese), 2008, 13 (4). 434~445
LN AR, fiT, . 2008 4FE4) 3k [ HE 7 T S AR
TR P AR AT T 7 m  — o R S A,
SIEGHBLL, 2008, 13 (4): 446~458

Ji Liren, Bueh Cholaw, Shi Ning, et al. On the medium-
range process of the rainy, snowy and cold weather of
South China in early 2008, Part III. Pressure trough over
the Tibetan Plateau/Bay of Bengal. Climatic and Environ-
mental Research (in Chinese), 2008, 13 (4). 446~458
Weickmann K M, Berry E B. A synoptic dynamic model of
subseasonal variability. Mon. Wea. Rewv. , 2006, 135. 449
~474



