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Synthetic Application of Multiple Intensified Observation Data in

the Analysis of Nonlinear Mesoscale Convective System

CUI Chunguang WANG Xiaofang FU Zhikang

Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, CMA, Wuhan 430074

Abstract: Using multiple intensified observation data and NCEP daily reanalysis data, the development
mechanism of a nonlinear mesoscale convective system (MCS) that caused a short-time severe rainfall in
Xianning City on 14 July 2010 is analyzed. The results show that the organization of nonlinear MCS is poor
during 13:00—18:00 BT 14 July 2010. The strong convective cells are disorderly distributed in big strati-
form echoes, keeping the quasi-stationary front staying over Xianning about 5 h, and thus leading to the
short-time severe precipitation in Xianning. The nonlinear MCS generates in a surface vortex circulation
near Meiyu front, and the convections are triggered primarily by upper cold air and lifting motion in front
of the front. The favorite ambient conditions for the nonlinear MCS to maintain and develop are the con-
vergence and concentration of unstable warm moist airflow on the southern side of the shear line over the
middle reaches of Yangtze River, the mesosacle convergence of surface local airflow and the favorable wind
shear of boundary layer. In general, the high spatial-temporal resolution observation data can be well ap-
plied in analyzing the MCS evolution process.
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Fig. 1 Observation net in Hubei Province
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Fig. 11

Hourly variation of physical qualities at surface from 08:00 BT 13 July to 08:00 BT 15 July 2010

(a) Xianning, (b) Wuxue



55

AR IEAF  Z IR GORHE — WAEZOIR MCS 23 #r o (19 £5 45 1 565

1F1 3 5 A /0N W 2 3l 2 Al i U2 — L B L K
SR U B TR B K )R TR B T ORCT
M DX TR 169 8 B 30 A TR B4 (I 8) o a7 ol AR T
U 13—14 H kAT 3 K. Horp 14 H
08— 14 i 58 FFE /K S AR AE T ol 14 H 1317 if 2

112 114 116 118 120 122°E

—] T
21 22 23 24 25 26 27 28 29

BT 3% J2 A — > MCS 2 2 52 Wi it A% 1% MCS 8 12
o 7 G 3 AT M XS 2 0 AL 38 e B BT MCS
T CHT BB B K o O R 5 T BN — A
WK e A iU BT S AR B X T BE S R I T
il e A i I S T R RO R G A K

112 114 116 118 120 122°E

Bl 12 2010 4F 7 A 14 H 13 i i v B2 Ca) AR JE 22 05, 25 (D) 43 (PR . C)

Fig. 12 Distribution of (a) surface temperature and (b) the difference between temperature

and dew point temperature (unit: C) at 13:00 BT 14 July 2010

5.5 BITHASHKZ&HG

FHJE T 0 GPS in % #823 BEk 0 B 14 H 13—17
P 58 A 7K A A IR Ry 252 39 18] R 2 W AR L 45
REW (D 14 H 11 B FEKEAETD E LR T A
WL IE AT E e e A AR E 2 LT 921 hPa, HXf
WARMPIREIS S 1391 ] « kg™ ' (& 13a) . B ECT
ShBCA FEK L BEE G WK kAR AR E Rl R R

XA RO AR /N, B 14 1T B 450 R 411 R0
193 ] « kg ' HANERE J2 40 i o 0 550 02 130 B 77 ol
KR A TG S 2 A R AR E 1Y (2) AR E
2 EXF A e AE 11 F1 17 By 0,14 BF L H

6]« kg "C(& 13b)., FHH HZA4 XTI fih & AL, w8t
R T T WX i & S5 (3) B2 KA. 14 H 11
i} (/& 132)600 hPa LA A2 1 5 #3010 0 L I B2 A
BEHEHESILEES.600hPall PR EP 2 S M

100 ok
T4 (o
(B

\ -
o\ ) K w2
\ k> i
\ . PW(em)  7.14
Surfac
{0 Temofrey 243
D “C. 24.3
~) 831 354
[y o
CAPE(J! 29
<o SN 7
o8 Most Unstabl
e Press(mb) 921
8:(K) 362
CAPE() 1381
CINC o
Hodograph
EH 30
SREH 5
StmDir 3500
StmSpd(kt) 5

T FLoL

—40 —20 0 20 40

100
(b) /‘;
(]
M
200
L . ™
= Piemy T3
3001 B g
i-? f‘?ﬁﬁ 353
S <z ey 33
400 g Most Unstabls
| = B
500+ 3 &
N &
600 o Hodograph
700+ N ATHKHTAT g;ggd(m ;2
R IEAERA. S S S \
9004 XX O SENANZINY N e
VAV ViAVANVANYS NZAN
—40 20 0 20 40

T/°C

B 13 201047 A 14 H 11 BfCa) Fl 14 B (b) i T 3 GPS 845 Skew-Tlogp &
Fig. 13 Skew-T-logp figures of GPS sounding observations at Xianning
Station at 11:00 BT (a) and 14:00 BT (b) 14 July 2010



566 A

% 939 %

X R TR R AR A E A R T R A R e
MR RAMYgER: ., B 14 T LS BEZWAET SR
400 hPa, XJEF H Tt &k E T 1 h sfEK,
HAE 600 hPa 2247 30 T 3 W AH X T2 (B 13b),

6 /N 4

ASCH A NCEP H B4 A 1° X 1750k Z 0
LN T Oty TR I %8 LR Ok KURR 2 L GPS i R
AR EEFRD 4381 T 2010 4E 7 J] 14 H 5 FEK
W IE] — AR LR MCS I 3l 1 o5 i 58 [ 7K 1 & AR
KIEHLS, EEAA R N T 458

(1) W7 A 14 HEILPF# X 3% 500 hPa
e A A G A B e X L )2 IR 2 e R R
— S5 YIAR 2R L VDA 28 F 0 3 U2 K2 TR T R
Bl FA A5 S T B TS S 2 ARV iR )2
e )25 s I 5 e 23 A6 XURR 2R b RS it A a8 L 2 0 fod 3%
DX K Bl 3 3 7K AR R R A R R AR A

(2) 7 H 14 HRILHh X 207 7 4 ) MCS
WEah, Hodp 14 H 13—18 i MCS K VL3 80 5 WY
—H——JR LR MCS, L 0] i 25 4 WA B S 41 200
Xof Yk TR 98 R 2 bR [ 8 T R TR B e — . T Ik
YEFFTEMI AL T B IX K24 5 hy 3T A I SRR K

(3) HuTE B 2k vEoet R 14 B B R
B AR, o FIR S AR R A
W d00 5 TR AR IR o B8 TED 2R RN 13— 18 I )t 7 b IXC T
T3 A & AR R DR i B AR iRk MCS JE i 42 it
A ) 1 b T A TH AR A L]

(4) WUER L F1 GPS i % 8 25 50 Rk i I 25 1
AT 14 H 1117 i 7 3 MCS &4 & J& i ## v
I (1) 1 A8 AR AIE & Sl T [ s S R Ve 28 RONARE S X
JAA EX AT E RE i AR 2 S50 AT XA
Gyl s WK KA T o 3 52 A8 e e AR A B
MR RS TR E s WG Wit — 20 R A4k 30
B2 5 BUIRZ 0 v R B2 T P A LA
AR TR 2 K R 3 BURCT R R K R AU
55— 15 A JE i i A8 Ak

(5) A M WL s BB hF R T 14 H
1318 mf MCS {42 %5 1E FUE SO 1 A R 2% A%
T T /N ROBE T e kR 1 B TR A ) R R LUK
PR S A A L X LA 20 B MCS 3 i %% 7 3 7 4K
RS 2 i 45 2R 0 AN 1 A SO RN TR
5L R LI A TG v e B v /N RUBE 2R e B L R
WAL,

B < i B R G AE L 0 B A 1 T 3 HOH
TAT 28 /] B 3 003000 % 461

&% ik

AR AT 7 4 R AE. 2010, %% 08I0 W R 7E Ik 5T 2008 4F 9 H 7 H
TR AR PSR A N . R4, 36(7) 1 160-167.

B0, EAE M. 1984, FEMT T B = R N 2R = [ml ik 25 49 I JL B /K 1
A AR E 4R 42(1) 1 80-87.

BN RO 2RI L A5 2011, 2010 453 R AR SRR I 5 8 SO0
E AR IR R 37(4) :446-45.

INE AT BRI, 2011, 2010 4F 7—8 F 7R b Hh X 3R Fif W 20 72 20 07
TR AR, K4, 37(7) . 785-794,

FA L EEHSE I B LS. 2012, 1 2 B0 0 6EOR G E 4 B 9 T %
BAE R R K. 4. 37(3) 1 281-290.

FWETS. 2012, VL AP i XA T IR h ROE X RS 1 -
AR IIRAE. KR ¥R . 70(5):909-923.

F BT IRWT P, 55 2010a. 2010 4E 5 1 F& I M 7 35 20 Mk R W
SRR AT BT R F,29(2) :193-199.

TS . SR ZE Al 2010b. W9t — Uk i 2R 2 1) 08 T 43 AT B A
KL B R4, 29(2) 1 471-485.

eSS, #ARTN, B IR 5. 2011a. 2010 4 5—6 J] M 7 RSt 2 W 1Y
B A HT. A%, 37(10) :1206-1215.

TS W 2R L0 A 4. 201 1b. Mg R — A FE A 57 2 R K
Xof 2R A S5 A RRAE . 5 R4, 30(4) :1052-1066.

T B 2L R AR SFL 2010, 2010 AR EISEAEDL. K4 37(4)
439-445.

XA RV, TH. 2012, 2010 4 7  7—15 Hildb A 452t TR
Sy BT, BT E ,31(1) :35-43.

LT LA 2011 IR RGO = A I 4 AT S
%Rl ,31(1) :100-106.

TRFE L EF R 2010, TR — KT ifi £ 0 R RE 1. <
SR ,30(2) :239-244,

TR KA. 2011, — PRAE g Sk T S AR A BRI AR —— b RO X
ARG B AL KGR ,31(2) 1 145-152.



