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Abstract: Based on NCEP/NCAR 1° X 1° reanalysis data, conventional observational data and the FY-2E
satellite data, the physical mechanism of an emergent Yellow River cyclone which induced strong winds
over Yellow and Bohai Seas during 26 —27 April 2011 is analyzed. It is shown that this event occurred dur-
ing the period of adjustment of Eurasia mid-high latitude circulations, east moving and development of un-
stable short-wave trough at high latitudes and rebuilding of East Asian major trough. A strongly developed
Yellow River cyclone was the engenderer of the northerly gale winds. Vorticity advection was a key factor
in the growth of the cyclone, and subsequently, temperature advection played an important role. The ba-
roclinicity near cold front was important to the genesis and development of cyclone by transforming availa-
ble potential energy into kinetic energy. As the cyclone moves, Q vectors always matched well with diver-
gence maxima, and dynamic and thermal conditions were favorable to accumulate potential energy as well
as to enhance and maintain the cyclone. Our results indicate that the strongly development of Yellow River
cyclone was associated with vertical coupling between the upper westerly and lower southerly jets, thermal
forcing of low level moist-warm flow, and subsequently, the ascending motion in lower layers. And the

gale winds over Yellow and Bohai Seas resulted from the combined impact of isallobaric gradient, pressure
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gradient, downward propagation of upper level momentum and divergence of super-low-level jet.

Key words: Yellow River cyclone, diagnostic analysis, gale winds, vorticity advection, temperature advec-

tion, baroclinicity

1 5

BT S 5 e PR ] R i LR R L B
BN EERIRREZ —. E—FMHEHA] L
A B AR LS IR L R TR R AR 5 R 2 X 2 [X
RS KRR (F) WA B LS KA H G
R A UCE . N 2007 4E 3 3—5 H L, — R
M B T SRS A i T R W 28 T LR R B
T 5 SRSl K FEIE I BB 977 98 B 300, AR 43 B Sk B B L R
SR b5 o A8 155 o A T Bl 8% 76 7K 33 GEDI 32 450 ™ B
ZRNATL 64,15 7 HAEL TR 40. 14476, 3K
PR RAVS LK F bR, HIL, 24k ENIMEZ
SN T B R U (R RIS OAE T
R IR YN TR0

F E 2R gAY B R A DG TR AT Ui Kk
RO A5 2R F & R 45 4 (Sanders et al, 1980; Roebber,
19845 FFAE 9L, 1993) 45 Y 13X AR A MR AU = 2 40
SRS S P S L € ENFUITIRG o 1N B SIS i =57
T ) T 2 R AR AU 2 A R AU R
RIBI Y PLHLH] . Robert 2 (1996) W 5% T Xt i )2
Hh )22 DL B A 168 R A RN ST 3 AR 4 B A
T AIZ W ) AR E B TR U BB B T U0 M T A
JE K J L K T RE B LA F I ZR SR TR S
ek & vk RN B By, Uccellini 48 (1985) 18
HE o iR S O T XA 0 i R X R M AU
JESEME T Bl 7 S5 bl R A Y SR A R A 2 T
BB U2 SRR A BAE TR . Gao %
(1990) 4% i+ i1 T e 25 P B 5 g 28 S Ui ok« 16 2
WA F XA A2 A F) TARZ e K R . PG
S5 (1993 BIFFE 1 AR 7. JE 1) 2o A P Bl 9 K B 37 30 %
T WSRO R S TR R B AR A
FE I AL A2 B OB AL LB T 2 AR s AR
AE 2 FA5R 38 1 FE DL K AT =2 8] B AH ELAE T A
ISR 1) 25 38 A SBE 19 A AR R Hh B AR 6 E L A
SRy R TE AN SURE Y AR K R I 2R TE TR AR AR E AR
PER R 3 )5 5 R 2 P B i R 2 M A BLAE
M2t B (Erie et al, 1991; Ying-Hwa et al, 1991),
Marco 45 (1999) B fE AT T 1 St e 4 &

Xt 400 i % 2 1) 5 W o 2 R 4 B I 9 AR L E T
THAR TR, YA T M 2 75 e i, B KOs, SUBE TE A
% J& . Anthes %5 (1983) 5 H A} A B E S VR 1Y)
AUREI I R I S AL o v AR O S 0k
T % . Rogers %5 (1986) XJ K 14 ¥ g 19 WF
FEEB AT — DB AHE RS Y@ s 5
IRANE b 23 i AR AT B E K R SR T R A
Xt I 05 25V I B VR T B DL 5T A
TSR VB BRI RS 23t B Y B R MR R
TR R T B & M R I S B R T (Marco et al,
1999;Xu et al,1999) . B A& 5255 (1996) B 58 W A~ A
T S 420 P M T A S R R S R IR S R R
fORSBER R R — A B, WIERER
7 1) 3 A7 08 DX RSO0 L IR TR A L XA B2 I T 4
A G & JR . Rasmussen(1979) JAH I | fif R
Vo 3 ok R 1Y) T AT T B R AR AN AR T
AL CISK HLIT Y & A o DT AR fi A58 3 20 % e .
Emanuel(1979;1983) A 4 X} FR A £5t & X g 1 e
(R M & S nT R ). Huang % (1998) 4
H B S A0 RN 2 e SR R R TR 1 — LR . T
Vg THT R 30 5 7F E W) A IS 20 B S R R S (3 ST
519995 PN AR 45,1985 E R 4, 1991)

UGS A R B T A 32 OQ I L 2 R
gy F12F 12 W AR (AR 01 T o e 28 R ME R SR AT
AN TAE (B4 ,2011a;2011h; FHR B 45,2011 5 5%
BH2012) AF BN R R IEA & — R RHEA
FarE B, JLrP R B 0 A R L R S A
S8 T AR TR 153 23 0 I 25 T AR AR IR o R A &
JrHBAT VR o AR 45l 5% i) PR 1 A9 A o 2 4 10 8
Ao —8L TWEMHE B WRANR ., E5HAH
R N 131 el | Ay NI R B N N A TP O N e 2
PG A1 B W 58 38 AR 2 . AR SCR Al NCEP/NCAR
17X 1B T4 kL B BN Wk F R 25 2E DA
=R TS 2011 45 4 H 2627 A &M
BT R 3 R VA i IR K R R Y R R AE L R
FH 8l T3 2432 Wi R 2 B 53 B 5k A7 0B A Ul R A R R
Wy RS Ak i Bt 1 B G W R T AR T
LR A R AL o 0 25 40 28 RS 3 1 0 88
it AR M B A IR L X R IR s 20 e iR S



304 A

% 939 %

i@ e JE 1) T A T 5 3 DA M AR A 25 XA P B T o
F IR X AR 0 BRI O O Bl ) SR IS L RO
FHREfAZSENMENGELE. SR 2l %
A TRE PR S 11 F R A AL R I L X
AR BB TR

1 BT SO % A R R XUABE £

X YRR i R RS T A RS B i AR R
BYIRAG . ZAET 2010 4 4 26 H 14 B (A6
B T [ 7 A6 I B 0 A B 1 A 2R 7 1 B8 3
TE 24 20 I 1 JS #8 AR, oo SR TT IR B B R
I B W18 527 H % RIE AN, 27 H 08 B 4%
6] 75 A6 75 1) B8 Bl o I F v A7 i A 2 G G L
Ja AT m AL 7 B . AT R EE ARE RN
(B 1) o AT 00 1) e ) e 98 A ME &k .27 H 02
B 14 B 12 AS/NEF N HO AR 1003 hPa TR
% 992 hPa, db[% 11 hPa, 45 & 5 A& i
HOC SR T B WS . 28 H M B B AR L
I P L % T 559 01 K

Z W2 S Mk I SBE S I, 26 B & 27 H
I AL AR A R A BT 9 A A6 RN i P R AL
B Xk 10~11 g (& 1) s b A L 1 A K3 30 7
T SR AR AL B T 7~ 8 Ak R BE XL 9~10
G AR IFEA AR . ARKRR L FEEA KK
G R MRS L R K Z A AE » 7 0 40 i XX 9 48 2% 7
TAUNREZ RN AL 150 7, ARIET: 3 N, 57
B B35 L s S 0 5 LR e B R 3K 3. 96 44T
MG B TN 5 S5V AR 4k & 2E 8 AR B 1

45°N M_,ﬁ ﬁ%ﬁzs;oz
C 998596,
— 99(,)27:20
= M ‘592,‘ 27.14L ]
40 %J 1003 g__/:g?g;,
TTSS 1009 jooche” €27:02  27:08
26;‘-}}/%)6 }{J* L -
35 F Jwi)
B0
110 115 120 125°E

Bl 1 20104 4 A 26—28 H & S JiE
T B % 420 0 B T 7 O RS L ]
Fig. 1 Track of the Yellow River cyclone
and gale winds observed over Yellow

and Bohai Seas during 26 —28 April 2011
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