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Formation and Development Mechanism of One Cyclone Over Changjiang-

Huaihe River Basin and Diagnostic Analysis of Rainstorm

ZHANG Xiaohong LUO Jing CHEN Xing JIN Lili QIU Xuming
Huaihe River Basin Meteorological Centre, Anhui Provice, Hefei 230031

Abstract: The diagnosis analysis for the development mechanism of a cyclone over Changjiang-Huaihe and
rainstorm that occurred from 25 to 27 May 2013 was studied utilizing the NCEP/NCAR reanalysis data.
The results indicate that positive vorticity advection in upper level, warm air advection in lower level, the
divergence located in the right side of the entry of upper jet and convergence located in the left side of the
exit of low jet are the most important physical factors for the developing of the cyclone. The development
of cyclone is consistent with the mpwv, and mpv, of moist potential vorticity. Formation and development
mechanisms of the cyclone correspond to development of vorticity column troposphere, and the download
of positive vorticity advection in upper level intensifies the vortex in lower troposphere. The downward ex-
tension of moist potential vorticity could have increased the positive vorticity in the lower level and induced
cyclonic circulation. The rainstorm triggered by the cyclone is located in the left front of moving track of
the cyclone. Coupling structure of intensity convergence and positive vorticity center enhances the conver-
gence of water vapor and energy, which creates the conditions for the maintenance of rainstorm.
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ty, rainstorm, diagnostic analysis

x AT (RO RHIFE B (GYHY201006037) % Bl
2014 4F 6 A 16 HULHi: 2016 4E 2 A 18 HilB &/
S — AR IR LT, 35 E N T I I I8k R T LK SO Gk 45 F 5E . Email : zxh58221 @ sina. com



%6 RIS LT 45 . — IR BT VLIE NI L R R AE B 2% T 12 Wi 43 B 717
T SR B WL, g A S 0T 37 B 0 2K S5 T 904 442 3t —
1= S T 7 1 5 % AR A

VL SONE A2 8 o T [ v AR S el DX 2R T L B S
REFRKEERIMEERILRGE (B TT 5%,
2013 FMRAE, 2011) . ¢ 512 AL B 4F I B R EAIIL
TE b DR SRR R0 55 51 & TLIME SORE (19 T8 B
R S HHT R 1 2 T L R XUAE I R AN 1 L XY
oMoy o€ (B AN AF L 19765 B MESE 1997,
I VL AE B FAty > 1 2% T B R AR 22 27 3 0F 5 1
o, 20 thad 70 AEAR LK TLUMERIE & A R AL
il A AT 5 TS AR A0 45 B iR (T G 5
1983 {575 - 1988) 4 M R ik A5 #F. 19805 1R &
&, 19845 5K ¥ 75 45, 1988) M Y B & & HL il 45 5 1hi
(T 5 45, 20025 2 52 41, 1982, BRIK AR 4§, 2013)
TF 5% 45 S 24 B, Ve e B0 00 08 34 I 32 2 19 R AR 3%
BAEAR)Z R A s 2 WL D& 2 Wk His
B R 728 A, 5 T EE 45 Ve FAD AR LT RSP 8 EE T It A
Bt AT e 55 I 3 BURE K A K e Tl A I 4 4 11
FERE., HAEAIT6) A NFETL e — 25
Bk I 3 S I R S R TR 1 B R R KL R
SAGHREE R E# PR REZER R, B+
FASEC1976) 15 1 ¥ CRE MO #400) 0 J32 il 3 7Y T
K« 45 T BN BRI AE A
B AL A 55 (19800 X & VL 1 i (BIRE i k2 B A2 1Y
SEIEAT T 3 12 4x AL X BT IE B AR BRI
5 J2 TE 168 B2 T T S AN TR A J5iE 3 A R JIC 114 45 i A xf
AU R R R TR A T TE AN B A e T AR B
R JETARA R 4R B L. SRIFEEF(2002) 1 0F
FE TNy v A 1) R TR AR A R 2 0 i 60 B 1] T A%
i, FEURZ AR L 8 . Tk, 6 F P IR
T H: 7 TR 552 0 0F 90 4 Ry B v R AR P 45, 20135 X
e i 25,2015 ; K45 25, 2013) , T 4 VLI 4 0E & JR AL
il B B W K EAZ .

2013 4FE 5 H 25—27 H , ¥ Tl 7 42k 30 o v b
P — YR Y [ 2 T ok A PR R S R I AR R
25 1168 BE - i A1 2 B8 - 9 DA R 5 e G AR X
AEXT N F) 35 32 3l A W70 A A6 X2 AR Z 5 R
I 7E AR & S i A v, WA AL G T R 1l AR
A A 2 AL R L IR AL ER 8 B [ R BT . A
SCRIF 17X 1°0) NCEP 1543 87 %0ORE X it vk Ui TB
I R R M5 R Y B T 3 AR BEAT 2 W 4 A A
PRV ST RN 2 e 2o A o ) B 0 R AE S HL i e 7K

1 e B AR A R o Ak

2013 4E 5 A 2527 H .M 7RIk B 74 1) 4
BT — R R ) 2 R R TR 2 R AL 96 A
U B T R T K 2% TN - J& 2013 4F 7 I Y7L 38 5 o TR
T B e I — U R A T sk e B BRAE 26 H
R o MR VHE YT 9L 358 2 T 5 PR A T DX Bl 1 A A
TR B 23 43 A RR X 45 50 5 2 — UR LAY (1 Ve SUE RS B)
KR R A Y R

NSRS B A2 A0 6 h R A A (B 1) L ]
DL KR ATE 1 & TR A Bl %% D) A G 5 B 7K VR X
T B F A O BHE XA GRIEER D . i
BT 2 = A BB 5 25 H 08:00 & 26 H
02:00, P4 R b DX A IRAE & 8 JL S X A /N 3)
I35 W7 55 FE S AR G I AR Z D e XU s IS R TE
I s VIR 2 1] 7 fof R 2 VU b XL 2 A R D) AR 2R Y
Ml gt 3k B PG ) AR T R PR R . 5 0 26 H 02:00
F 27 H 02:00, i 25 IR AR % n o, VL e SUiE &
T b DX 32 T AR A% A U s b A AR S P R RS T R AR
AT RZ ) LA s IR E W 2 ]
M) o A 355 AU 0 s 38 R B 5 R 2 T R B 3k )
(6 h) ', 5 H 27 H 02:00—08:00., & 25
A8 2 7 1] AR A 5 1) A% L A J s b TR A€ 28 9 ) v
TR HE B IR RN P ] AR S R

93 mm *

38°N 5
L r> { /ﬁ Z?
13 E v
| § K A"
EYR B o4 2708y
o 270%
T’ I
,%\( 614
¥ 5
30 A y 29
26 L ¥ N R

110 114 118 122°E

BT AER8 42 S>30 mm K 437
(HTHE M A FE BT IR 6 h 7K >30 mm X 35§)
Fig. 1 Cyclone moving path and distribution
of rainfall more than 30 mm

(Box is the area with 6 h rainfall > 30 mm)



718 A

% 842 %

2 ST UK AR S0 A

2.1 SRARIENERSN

TG B & R 2o AR RN 30 2 1 A 1 & A G
NECE 2>, 25 H 20 B, X2 2 TE E iR B
O (e J22 A 0 R DX AR T 46 & Ji 526 H 08 I,
IGJZ T B2 vt i#F — 25 s JF 1 R & €. 500 hPa
DL P BCTE B I % B2 FE . 850 hPa Hrub 5 3k 28
X107 s 1527 H 02 B, SHE A0 75 % i 2 & 2
A9 IE 8 B D AR R B BIR 2 B o Z B
T )b 2 i 2 TR B L OE 168 B AT . 300 F1 900
hPa [ i & A — A~ IEW .G s R, S fE
HBXF U2 R )2 300 hPa B3 1E 363 B - 3 (14 i 5 O 3%
W A S AU R SRR AL B ) 25 Y e R R
OB EAE LAR A XRZE B LR S E R
JEAE L AUNE B2 R )2 I R PR 2R AU Kk g i E
5

X )25 A B R JR W TR B H AR )2 A S S T I
25 H 20 i (B 3a) S i@ oo Ju Aot it J2 v 5 Dy
X R RO 8RS TG AL T 850 hPa, B L

100

200 -

300 A

400 -

p/hPa

1000

15

/1075 571

B 2 R [E B RARE LA XT3
03 B 1 I R 4k
(822625 H 20 BF,SE 0 27°NL106°E; B4R .26 H 08 i,
REHL 31°NL113°E; &4k : 27 H 02 IS EH L 34°N 117°E)

Fig. 2 The vertical profiles of regional average

vorticity in different times

(Solid line is for the cyclone center at 27°N, 106°E

at 20:00 BT 25; dashed line is for the cyclone center
at 31°N, 113°E at 08.:00 BT 26; dotted line is for
the cyclone center at 34°N, 117°E
at 02:00 BT 27 May 2013)

100 100
200 200
300 300
400 % ;4o
£500 1o £500

z e
2600 1.5 2600
700 *3(5) 700
800 =800
900/ 900
1000 1000

40°N 20

35 40°N 110 114 118 122°E

Bl 3 2013 4F 5 1 25 H 20 B (a) .26 H 08 B (b) “CHE 0 A BUE (AR (EER L0107 s 1) (T L B (BIR% . i Pa - 5™ 1)
£ 1) #1526 H 08 1 850 hPa 7K ¥ Bk #URE (AR (LR B .10 T g em  « hPa ' o s 1)
TP H Y () (o
CAR T L T ] FETEAE Sy 52 70 X))
Fig. 3 Vertical cross-sections of divergence (contour, unit; 107° s7') and vertical velocity (shaded, unit: Pa s ')

of cyclone center at (a) 20:00 BT 25 May, (b) 08:00 BT 26 May, (c) the 850 hPa water vapor flux

divergence (contour, unit; 107" g« cm™? « hPa™!

+ s ') and

vertical velocity (shaded area) at 08:00 BT 26 May 2013

(A is the cyclone center, rectangle is the rainstorm area)

HULFE 200 hPa, | F+i2 g N 850 hPa [a] I fifi &2 |
200 hPa Bz . S K I Ftiz 8 )2 7 F 500~400 hPa,
26 H 08 B (& 3b) . 5 A ] F A& J& . ok & Jin 5 o 0

f7F 925 hPa FffiT; b Thiz shit— s . i K BT
ML 3 Paes ' i K EFHEFZEHEZE 600~700
hPa, H FFtish O 5KEB G OHES (B



%64

KIS LT 2 — YR R VLU U A A R A B 2 TR A2 7 20 A7

719

30) AR TR E il e 1 1 25 AR T i BN 2 M
(0 4t AR M T A A RO 3R 8. 27 H 02 i
CPETms) AR 2 A8 A L J2 R O B T a2 g 3 0 s
553 AR G B BEUE F oL R 2 AT SR B L EL 4R 45 4k
S R Bl 1 25 1R U T Ok B 3 e U 12
P

AUE S BERT G IR)Z 850 hPa LLF ¥ 38K i #
IR T it b RV A AL A A TR e B B XL 37 186 % A A
—EZH . 25 H 20 W (& 4a) , € 0 BT 850
hPa DL XGH AR 55 o XU B 5 3 B AR G728 4k 5 850 hPa
JERGEBESS AFAE 16 mo+ s A9 ff B XU PO L R
FERAMELILH. 26 H 08 mF ([ 4b) , =Ujie 0 ff

100

100

i 850 hPa LAF K B B 3% K2 2o, <
JHE W A R J B Bt o A I s KU g JEE ML A 1% T
Tio 27 H 02 B (Bl do)  AJ5E O KO L2 AR )2
F 75 g XU Sy 55 %) 1 I DR DR B I 0D S A
s XU e B

LA b3 B e B AUE A il 78 b X i 2 e K
TR A e KR A R i K 3 b O R BT AE
JEJZ BT B B R IE I B 5 3G xR 2 K2
MG AR E E s s ok, A B B
18 Z) AT AR Z 58 A 5 2 58 BOR B R OC &R 5 X2
H IR 2 09 R T K T 03 i v 88 I 2 o XL 498 R i
ST DR e G A o XL 9 55

100

@rstr il ol R N |Orre e e e T
PSP AN R M ey T LD
300 % o = T o N t <o 3001s— v o O 2T ¢ < 300’MVV¢WJJS/E (

~— ~— ~— . W iR ok S
400 wivéf{% NN 400 jvwii\éit =Y 400—twvvjjjj § kS

< 500 VVV;\“‘:Lﬂ\ﬁ o < NSOOVVVVWVL (U NSOO,\;.,VVyQ/S/’/J ¢ F
5001w ¢ F £30010 o — v T b L bl A 4
= see Q¢ t I N N T & LYY S S v

3600\“”\5t3<<<<¢4 Eﬁoo«;vvyv“xk<<<“ E6°OKJJ;§/VJJ<§

o el S A I « g , R G AR
wlizpe ditoctid I AT LI MIANEAL

of 4 X
800177 ng\/JXJJJAJg 800 SRV N 800157 337
| ENE : 900 2, %%Jég &= 9004 = 3 2 3 247,
1000 j NI A % N 1000 F\ ==, - = /")\ 1000@3\3\3%%«7%%
00:00 1200 00:00 12:00 0000 12:00 00:00 12:00 00:00 12:00 00:00 12:00 0000 12:00 00:00 12:00 00;00 12:00
5.5 26 27 5.25 26 27 5.25 26 27
i/ UTC il /UTC Bl /UTC

Bl 4 201345 H 25

27 FHUE v 0 R 37 2 4465 A [ 93 2%

(a)29°N, 108°E, (b)32°N,113°E, (c)34°N, 117°E
R T3 A Ay A e o 0 8 20K 23 IR o 32 3 78
Fig. 4 The evolution of wind profile along cyclone center in different stages from 25 to 27 May 2013
(a) 29°N, 108°E, (b) 32°N, 113°E, (c¢) 34°N, 117°E

(The oval shows the changes of low-level wind in the clyclone center with height)
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