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Abstract Based on the FY-2D geostationary satellite black body temperature data and NCEP/
NCAR reanalysis data, the mesoscale convective systems( MCSs) over Yangize-Huaihe basin were classi-
fied into MCC, PECS, MBCCS and MBECS during rainstorm and heavy rainstorm days in summer( June-
August) from 2007—2013. The mesoscale convective vortex( MCVs) derived from MCSs were divided in-
to two kinds: developed MCVs and non-developed MCVs. The results show that the percentage of rain-
storm and heavy rainstorm days caused by MCSs was 74. 3%. PECS and MBECS occurred more frequently
than MCC and MBCCS among the 65 MCS cases in those rainstorm days. Most MCS cases appeared in the

middle and eastern part of Yangize-Huaihe basin however, there are very few on the sea. The MCS ex-
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tended east-northest ward and its moving path is mainly limited to 1—>5 latitude and longitude degrees.

MCVs mainly occurred in the middle and low troposphere and spreaded along Yangtze river, and half of

the 24 cases of MCV were located in the western and northern parts of MCSs. The percentage of both
PECS and MBECS leading to MCVs was about 41% , and 25% for MCC while no MCV case could be
found in MBCCS. The thickness distinction between MCV caused by different kinds of MCSs was quite

modest, and it seemed to be independent on its origin MCS type and the grade of rainstorm days. The

number of MCV cases declined from June to August and the peak time for MCV initiation was around

14:00 BJT. In the 13 heavy rainstorm days, 8 cases of MCV could be found, most of them could lead to

new MCSs or contribute to their original MCSs.
Key words

5 =

"FRF{X"J’?}%%%(M@SOSC&]&) Convective System,
MCS) iZ 87K RS 2~2 000 km 2247, HAT HERE
WIS B AR TFRGE, 2 i 3 [ 5 2 2 1 At o7
KENFELWMRGEZ—

BIXF MCS (1972 [8) 53 A FIZS AR AT, BN AP E &
BT KEFGE, IR IRE &K ( Mesoscale
Convective Complex, MCC) 1A MCS By —Fp fr 228
e e i Maddox ' 45 H | 56 F MCS 1RF5T
R MCC TFARAY S SEPR B MCC R A BHTR
/N THPIRAY MCS, Jm R e Ay 5 I T 52k
$i A X A R 4t ( Persistent Elongated Convective
System , PECS) (UM Jirak, et al'” 76 2L A |
BT B P REX R E A 1K (Meso-B Circular Con-
vective System, MBCCS) Fl1 B H ] 45 &2 7 et 7 X}
it R 4 ( Meso-B Elongated Convective System,
MBECS) e X, By @ 4 RS AORAE™ 2 Bl x
23k [ e SR X MCS #6407 7481t 46 s A
TLH R i 2 MCS i BRIX, {H BT #R R % J& MCS
AR, BV O3, I R B AE Jirak 23S i 1) Bk
filh [, X 3 A [A] X MCS A9 e RRAE i T
AR AN A AR X MCS AN BB T T
5o,

BEZE X MCS T AR A BOR B2 1 7 48
MCS R =REK XA MCV BIFETE, Johnston' ™! ML
— RANHAT WG TR = E A e A TR
TEEWIE, Bartels, et al'™ 8 H MCV 2 &4 TR
BERCRAY o R BERX AR GE T, REELHULIN 2] MCV
BN H 5 MCS 8 5%, Trier, et al'™ ByBF5 3%
M, 12% 19 MCS Hral DLl MCV, H MCV —J i
A MCS 98055 [ B, JFRES 1B O™ i & e
KT MCV By AL, 3224 LU JL RN A

Rainstorm; MCS; MCV; Secondary convection

ZHANG, et al ™ 35t H I )2 6 A 1) L & JEXT MCV
A R AR AT 1 Raymond , et al ! NIIA K 2 =
X AR PR EE /L HE MCV 4 1 ; Verlinde, et alt®’
R RISV 36 R ) A I R B A
Mo HEF, EHN2EE S MCV BF5E TAERE D, H
A TAE F BRI HEE A 5 1, B IR T XA
AN A B 202 (HET ST MCV GE TR B BF 58
WEE /D, F 4RI 30 a K E NS MCV G
FERAE T B4, TS T RNLA SR
J5 e B 2 3 [ 2R b DX Ui 2R 8 R I I e A
T A,

ATLAE ), BATIRE SCF MCS GEit R i oe
BZ HCA ST AR ORI )25 B Ak, H
KL HEXT MCS A& 5 MCS I MCV DL J %
MR MR VTR 5 55— J5 1, B Py Ak 2% 35 %)
MCV TE BB W 114 25 57t A T8 358 B AS 6] MCV
B4R AT AR R X0, PRI AT AL X MCV 4% 18— e A5
WESEAT 43209, VI L DX B K s ] S o SR
ey o SO R W | X R R PR TR R K L R 5 MCS
KIHAT A ) MCV A AT B &7 A [F 288 MCS HI
MCV X % [ 1 DTRRA ] 25 57 X 30 2 ) T, A% S
FERT A FE S Al 0 57 ) 8] )3 5 0 95 ), X
2007—2013 B Z= 5 W H MCS K HA74: MCV 1) 4=
B K NS B RRAE HE AT 5 2 40 B, W1 25 R0 MCS
MMCV 52 WX R, DX 4 J5 £ X% MCS Al
MCV 5T S A 5325 SR

1 Z#ERAFE

ASCAFE TR B R TR S PO
) FY-2D & T, %6k 2007—2013 4F 6—8 A | 2%
] 73 3E% 0. 1°x0. 1°) NCEP/NCAR 1 26 EM %

FRZ 6 h ZUHr R OKF 23 BE5 1. 0°x1..0°)
AR I T3 A 2w H A4 [ 753 g H K Bk,



238 S

36 #

T ] AR 0 b DXy w550 A B 5 (TR ) TR R
TLUEHBIX 2007—2013 4F 5 =K TR 21 92 4
i ARE S 0l 20 B IR H K PORME H AR 2
SC [)— DX B X BN 5 A DL E il a5 H Rk it
=10 mm H—PHWH, =25 mm H—KWH,
=50 mmy— PN FEWH, =100 mm N—4~ K E#W
H 82 b & B, B2 V1 M X [R] — K B K
=200 mm 35k s AN ST AN, PR IAR SOR X R R
TR HAERE X, FEBCEEAE I, 43038 B 1 1 2 TR AN
KA H B MCS 2372, %2 WA 2/ H iy MCS
FEAHE i s B A R AT A, 15 5] MCS AT AR
MCV /M) #5243 MCS F MCV 078 280 %)
HRSGE MCS FI MCV S5 R2HHER

KT MCS WbnifE— HAFTER R IA —Z 1k,
2003 4F Jirak, et al'” 7E R A 2r 250058 SEml [ 245 1
T HAT AR 73 2500, R e AR 4l MCS A
A Ty < —52 C & = 6 0 BV H 2 MaCS Al
MBCS, FAR 8 H B 2T 0> 2253 511K MaCS 43 K
MCC Fl PECS, ¥ MBCS 43 MBCCS Hl MBECS, iX
Tl 2R AERE % 18 T MCS YR [l i S He i H A
S AR, GeitR A, 5 o A Ty, < -52 C R
L BUE F) 30 000 km? b o T fe KR BE K 3k E]
50 000 km? i, BB 52 R A5 0 3 M R AT e
AR SCHEAS F Jivak 23 2ShRuERT, dw 1 B RUEXTR
ARG Ty <-52 CH KA T 50 000 km? R FR
il 25 A, B 2406 2 2 1 s AR e, BAKT-52 C 1Y
T LR AT VT HE M IX I 15 WK, B E E—IR MCS
o, MCS A Meteolnfo SR HAF M & |, 1%
RAFREMSTE MR H - 52 °C T, &I B B /N
= i AR A SCH BN Z ik A MCS AR S KB
Z1-52 CHEA LA MR IE 7 72 R AUA A5 il
FH At Y LUAE B 2 MCS A0 3

*1 ETEHILIETIREMN MCS FEIRE
Table 1  Classification criterion based on geostationary

satellite infrared imagery
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Table 2 MCSs number over Yangize-Huaihe basin during

rainstorm days in summer from 2007 to 2013

MCC PECS MBCCS  MBECS — MCS
6 A 8 13 2 6 29
7H 6 9 2 8 25
8 A 2 5 1 3 11
Bt 16 27 5 17 65
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Table 3 Statistics of mean areas(unit: 10°km?) , eccentricity for each mature MCS and mean life time (unit:h) over Yangtze-Huaihe

basin during rainstorm days in summer from 2007 to 2013
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Fig.1 Geographical distribution of generation for MCSs during
rainstorm days in summer from 2007 to 2013 ( Rectangular region
is Yangtze-Huaihe basin; Elliptic region is the place where MCS
cases happen frequently; @,0O , A, A represent MCC,

PECS, MBCCS, MBECS respectively)
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Table 4 MCSs number with different moving direction over Yangtze-

Huaihe basin during rainstorm days in summer from 2007 to 2013

AR—ZRdL  dt—pEde H—FRE A
MCC 10 0 1 5
PECS 12 1 5 9
MBCCS 4 1 0 0
MBECS 7 2 1 7
EVe 33 4 7 21

RS5 20072013 FEFTHERWABHRRELERE(BG:°)
MCS N
Table 5 MCSs number of with different moving distance over Yangtze-

Huaihe basin during rainstorm days in summer from 2007 to 2013

0~1 1~5 5~10 =10
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MCS W IR 2 TE 1 ~5 Mg, 2
i H MCS S50y 52.3%, 10 24505 L b g i
B ILT-#0 H BAE o RO MCC 1 PECS 1,
HASEREM R, B 1 ~5 DNElsh, M4 —3 45
MCC F1 PECS %3l 10 ML L, M sh 5~10
N2 REIR D B o REZEFZE MCS # 3 2 &
BRBRFC A, AR SO A 0 G 0 R 2 VT B TR H
1) MCS M1, JF AR SR ZE e MCS 47 1HE , X Fh
BRBRZ S A1 7T e FAE AU DA G, Geit R W,
MCS %% 2t il 5 HAE iy s R R B ), i 1) = 1A
FEAE MCS Ak R B2 RN, B8 10 246
FELL 09 MCS, 7EH & R Bt LR RRA B e =
WA BB MCS sl 2 52 Fo A= i s BRI X
MR o R/, HA 1 IR B RUEE MCS i 3
B 10 MEEGEL -, B IEE/NT 1 DAL
) MCS 28 SR RS 1R, fEF (5 MCS 5 22T H
MCS FEA S 15. 4%,

4 MCV Bt = 9 f4HTE

ZHTAMEFRM T S E A L, T E AR
HORUEE X AL T e T A TR R IR, K 2 A A

850 hPa b, \i & EFH ,MCV £Z%4 4T MCS K JEE
ok 553 o B2 AR B K X, AR SORE MOV 7 AT
T TR H A MCS 7E AR Tk v, H
2530 [ A B (E R RR B FEKIX) 700 5
850 hPa [~ A M4 W g H 3, BI K — &k MCV i #2,
e BGX — A, X 5% 2 Eiﬂifﬁlziliﬁi& X 2N H Y 65
A MCS B iy b By B R i b A7 2, KA
22 /> MCS Ml FERE 24 Yk MCV :ﬁfHﬂﬂ( #6),H
AP MCS 75 H: A& J il #2 vh 43 543 A A~ 1
i€, M7k MCV 9 MCS 5 MCS A &5 iy
33. 8% A A R B VL UER T H B MCV &
2 X — A Trier, et alt? \ﬂiﬁ/(% s Eshan
FRENH) 129%F1 18. 65% FifR £, X KB fEBE MCV
HPLAY MCS 5 R MR T AHY],
F6 2007—2013 £FHZFTHERWH MCV 16

Table 6 MCV cases over Yangtze-Huaihe basin during rainstorm

days in summer from 2007 to 2013

- XFRL - MCV REH MOV
= MCV B (Jbstit)  Mes R/ s g
FAl hPa
1 20074E6 A 11 H 148F  MCC 300 W AR
2 200747 H 7 H20Hf PECS 200 #W KR
3 200747 H 9 HO8HF PECS 300 KEW kR
4 20084E6 H 10 H 14/} MBECS 250 KRZEW AKkE
5 200846 H 21 H20M PECS 300 Bl KR
6 20084E8 A 16 H 14Hf MBECS 100 KREW K&
7 200946 H 2 H 148 PECS 100 #W RE
8 20094E 629 H 140 PECS 250  8W AEE
9 20094F6 A 30 H 148f MBECS 200 REW XKE

10 2009 4E7 A 27 H 148f  MCC 150 eS| K
11 201046 A 19 H 08 Iif  PECS 200 KBEW KR
12 20104E 6 H 20 H 02 1F  PECS 350 TN K

13 20104E7 A 12 H 08 if MBECS 250  K#W k)&
14 201047 H 14 H 14/ PECS 350 W OANKRIR
15 201146 H 5HO08M PECS 250 W ANRIRE
16 20114F6 A 10 H 20  MCC 150 W AR

17 20114E6 A 14 H 141} PECS 400 TR R
KEW AEE
19 20124E6 A 26 H 141 MCC 500 AW AKRE

18 20114FE6 A 18 H 148 MBECS 350

20 20124F6 H27 HO2Af PECS 250 W KRR
21 20124F7 A 13 H 148 MBECS 250 KBW k&
22 20124F7 H 13 H 148f MBECS 300  K#W K&
23 201347 H 5 HO8H MBECS 200 W AERE
24 20134E8 H 24 H20Af PECS 150 W KRR
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Fig.2  Geographical distribution of generation for MCVs over
Yangtze-Huaihe basin during rainstorm days in summer
from 2007 to 2013 ( Elliptic region is the place where

MCV cases happen frequently)
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Fig.3 Relative position distribution of MCVs responding to MCSs
over Yangtze-Huaihe basin during rainstorm days in summer from
2007 to 2013 ( Data in the circle represent the number of

MCV cases which appear in this relative position)
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