F24 6l
2013 4 12 A

VAN TR S o 4
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 24, No. 6
December 2013

FREME AN R . 2011 4F 7 A 12—20 H A% i B BOPERRAE. MR %41 .2013.,24(6) : 704-713.

2011 £ 7 B 12—20 B2 imbr B 41

HEM

D (FFRE B TR K B 210044)

-

i

EEA Eh

P (EZER G0, dbat 100081)

C:o
=

F B RS 3 T FE B R AU A 33k %% \NCEP/NCAR P43 /7 BERFSE 4 2011 4F 7 7 12—20 H¢2L 9 d
AR b Ve T AR B Bt R A AT 0 BT . SRR & I I R R A AR AE N S AR U AR AL R AR L R A L e
B B 3 1 5k« 25 B % R XUR DKL K PR U T 74 B A AR 9 A0 - 850 hPa b A7 ik IR I V32 /o 25 A I 5 5 ol o
9y B L 2 s 588 6 K A L K PROR TR 0 AR S0 s B B B 700 hPa DL R N R B FH38 3 X R B F AR M & & B B
500 hPa T X, B A7 7E T 25 SR AR 06 52 5 98055 [ BURE R AR IR BE B 0. B IX RO AR E BB . P2 % F
T B r iR J2 L 1 8 T I e R R R R 04 W R TR B S TR T 98 R S S R IR R W TR AR R TG R R R TR

o e )2 E 8 RS U s () R o BT R
KERIA : AR SRR BEREE s RUESG

5l

([l

AU ve i — e 22 1 16 B A AR LA N 58y R Bt
T XY R S R IR ARG IR 4 I T X
A e D) WOk . BB AETY f A B W E Ul
500 hPa [ 35°~55°N,110°~130°E &5 [l P i 2 14
TR AR PO S I R 2 d B
ARG R G A SRR B E L. AR
o 2 B AU T 3 DX R R KU oK B R L
LAEIRAP IR A o TR AR R R
1M HAETE S8R, T 3032 52 Wil [X ™ B 28 5%
PR AR AGT, 40 2005 48 5 A 31 H b5t Ja) b ik
VKL 996 « 87T b F R 2 T L oKk (2005 4F 5 H 25
H Rl e M55 . Geit R B Lt il 7020 19
BRREG® A K,

Ao BV s ) Fp 3 B2 TR OB 19 AR VR AN
7 SRS S A AE P AR B9 AR IR AR 58 ol 7 M T
A 0T L PR 3 T R e T B T AR 4R
gy AL i JE T 2 TR R AR R
Gl R R I FROA A 2

2013-03-20 Y F|, 2013-07-31 W 3| FF 2ic & .
W H A AT RO BHFE 5 (GYHY200906003)
* WMAEVEH s email: helifu@cma. gov. cn

Petterssen %" Ak 23 1A - 2 H % R 0 32 52
R T T —0 8 E & AR A S )
511,500 hPa = AR BRI K4 KRS
Ak Z— s Hsieh "™ 53 Hr 32 85, ¥ W8 1 2% Je 70 Jn 5ik &
SR T ¥ v Y R A XU S A AN
5 o W5 PG RUHT 1E A V8 105 AL B ¥ i A M XU B
P AR IR G T X TR IR R R R
REAE RIBZM, CAHANDEERAT TS M F
FEN TR A E BRI R R o o wik &
BT B A4 AN B B T T B B K T
R B 8 B 5 A X e A U AR TR R
Y4 DA T AR 0138 AT e A i R K s P T O X
16 AR ACR W R KA1 09 & B B o A s R R, 2
TSV I HL B RN &k A FE V8 i R R B B, 1 A 2% T 26
A R 1) 2 T A R A A A B o o AT R
AR AT RE & A e TR A 2 AR B B Hisieh' ™ 5 i3 T
55 1 23 Vo W RH B R 1Y) A 7K 43 AT o A4 BV 8 1) = DA X
Mo kI, REZMTFTERBPOMRM,. & TFEIES
WA TEAS [ 22790 A [R) % J B B 1 3L 8l g 3R T 25 4
R RARFESE 7 AR AE 22 5 B2 5 H7A 1k A7 G
5% e DL AR GE 201 14E7 H12—20 H — k4B L



% 6 39

M 2011 4F 7 A 12—20 HA4EILA R B BEbESRAE

705

Y10 R A B AE P 52 oy AR B30 B 3T s DX RN AR L P 3
Ko B ] [ i L 5 b X 7 Kk 9 d IR
TR M X B S KRR K R H R S ) 2 K
eI NS 3 D 5V N W N 111 50 N
BERE /NI A sh ik R K B8 R NCEP/NCAR 43
BBt s X B4 T 3 R 40 B B AT TR 1 R AR
fiE Ko sh J1 38 Ty G54, 0o T AE K R i BE B Uk 559 o B 114
AEF5 WL FEAT IR AT - LLIE 7R JEB BEVESRAE L Ty ks
AR TE T

1 ARV i R AURHIE
2011 4F 7 A 12—20 H 2 — B ar ol 5%

B AR RRIR R R B e i AR AR T A
AR RCEITA T35 2% 9 d. 45 A 5l 2R T L e b A

SRR 2 B RN R 4 b XM B R KUK .
A RBIAE DRI RS 7 H 12 H20:00 (dt
ST ED A2 BT A S AR U ER B 3 X, 500 hPa
7 A e BE 3 1 B DAL G o o L A RS AR TRE A 5 3L
JER R A 3 B BT A 1315 HRIRASRAAES
AR L IXC [ L R R VR S T B Ve L 4
Fife — 12°C £ 45,500 hPa ¥ 18 5 35 v .0 58 i h
5720 gpm, ¥ iR AL T & R Brs 16—17 H ¥ ik 7Y
R J7 0] K& #% 8l, 500 hPa ¥ s oF X vl 58 5 o
5745 gpm, MR R LR BN —10C A4,
BFrE ;18 H 20:00—20 H 08:00 & i #E AL
B 5 S TRLE /D B R R 2 T EE v B A Y O
W E — 8°C A2 A, ¥ i U L B 2 U 59 & 5760
gpm, J 5 BB 2 20 H 20:00 i R G L ZE
T

50°N 1272000, 5780 A3 R ) N 0
(a) (b) EO B imdustE —e— Bl
137T08:00113720.00 5760 (- — — A2
15T08 :1(3;5%3':1%08 200 E - 4
15T20:00 5 5740 — — — . O
16T08: 00 ~ -6
= 5720 o = » :id
45 17’1‘m;.mn/me:(m E'j,{i L& -8 %
' 2 5700 * M M 2
/ ;[E L 4l —10 -<E{-
L 7 o—& n
1772000 :<:E, 5680 N N )e e( _12 -
5660 e 1| | _14
40 5640 - —16
2072000
Aot 2888388888888 88¢s8 8 s
1871 0!
Ianx:tn//m]'“““’ S ¥ S % S K S B S K S B S B S B S
A S A & a & A & a £ a S o0& o oa S°90a
5 '> H B B B B B B B B B B B B B B B K
8 2 8 33 248 < e EE 2 =23 3 5 §
110 115 120°E Fie i)

1
Fig. 1

2011 4£ 7 H 12—20 H 500 hPa ¥ i o0 8l B4R (a) S v 9 0 5 BE AV 0 3R BE H 84K (D)

The cold vortex center moving path(a) and daily variation of cold vortex center intensity

and cold center intensity(b) from 12 July to 20 July in 2011
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in the development stage and the weakening stage
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Fig. 3 Meridional section of temperature anomaly(contour, unit;: C)

and height anomaly(the shaded, unit:gpm) along the cold vortex center

in the development stage(a) and the weakening stage(b)
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at 500 hPa in the development stage(a) and the weakening stage(b)
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The Phase Features of a Cold Vortex over North China

Gao Yanna” He Lifu”
Y (Nanjing University of Information Science & Technology, Nanjing 210044)
? (National Meteorological Center, Beijing 100081)

Abstract

Using the conventional weather data, disastrous weather data, hourly precipitation data observed by
automatic weather station and NCEP/NCAR reanalysis data, the phase features over North China during
12—20 July in 2011 are analyzed. The result indicates that the precipitation of the vortex is located in the
northeast of Mongolia, North China and the south of Northeast China. Thunderstorm, gale and hail occur
in the development stage, while short-time strong rainfall occurs in the weakening stage. Strong warm
ridge is located at 850 hPa, a full jet stream exists at 200 hPa, and cold-core structure is presented on the
whole troposphere in the development stage. The strong warm ridge isn’t obvious in the weakening stage,
the east wind is enhanced at the lower layers, and the cold-core also increases. The vortex is baroclinic at
700 hPa, the ascending motion is located in the east area and becomes stronger in the weakening stage, and
the southeast wind is also speeded up. The relative humidity is larger at 300 hPa and 700 hPa, but it’s dry
at 500 hPa, and the south of cold vortex is invaded by dry and cold air in the development stage. The rela-
tive humidity is large at the whole layer in the weakening stage, as the vapor is brought by east wind. A
northeast—southwest 0. frontal zone exists in both stages of the cold vortex. The gradient of 4. becomes
significantly strong in the development stage, and the structure is unstable with dry and cold at the upper
layer while warm and wet at the lower layer in the vertical direction. The §. frontal zone and the unstable
structure weakens in the weakening stage. The cold advection which is located at the low and middle layers
and the vorticity advection which is located at the middle and high layers play main roles for the cold vortex
in the development stage. As the cold advection at the low layer enters the cold vortex center, the cold ad-
vection becomes weak at the middle layer, the positive vorticity advection recedes at the medium-to-high

level, and the cold vortex weakens.

Key words: cold vortex over North China; geopotential height anomaly; baroclinic structure



