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Analysis and Forecast of a LLocal Rainstorm Event
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Abstract: Based on the conventional data, automatic weather station data, Doppler radar observational da-
ta, and FY-2C TBB data, together with the conceptual model of the mesoscale convective complex motion,
the strongest thunderstorm and rainstorm event in North China area on 18 July 2007 has been analyzed.
The results show that the local rainstorm is presented the obvious character of a mesoscale convective sys-
tem which is produced under the large-scale advantageous condition. The strong rainfall occurred at the
head of the Lamdba-shaped echo, and the falling area of rainstorm is associated with the meso cyclone.
The analyses of automatic weather station data illustrate that the rainfall region and moving direction can
be found. In addition, the rainstorm occurred at the right-backside of the MCC and the precipitation inten-
sity is the strongest when the cloud top temperature is the lowest. According to the motion of the meso-j8
scale element (MBE), it can forecast the next region of the rainstorm which provides a new way for the
nowcasting of the local rainstorm.
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(blue line is for the cold front, brown line is for the mesoscale shear,

green areas denote the precipitation amount before one hour)
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(red areas denote the falling area during 0800—1000 BT, arrows point the ‘V-shaped’ inflow gap)

A 7 A 58 B 4 50 dBz 1 (8] 38 B A= 8 F 1 AL b 7
1% 2l % 8l v 5 8 W 1) 2R A6 7 8% Bl 9 T A o e ik
Pk A IF R REEVE AL B B — 2 AR At — P g )
4 [0 3B 7 o 5 0 [ B 7 R AR G 3 b 25 AN BT A i [
W Ve K I B o3 — 45 3 ARl PE b — A< Fi 1l A [l
Peli o ) 07:30 W 4% 11 Al A6 R b AR b X 25 4
2 IR N E R s (B 5 B R o =
35 dBz I . Il 4k 22 % e, 2 AN JE 7E SN
ST ] 3 S B IR 55 dBz [, S HE X OE 4F T
[ 35 3 308 ) PR o X6 i oA 7 SO0 5 A K 9 XA O
4755 55 dBz [ml A B R . B S N7 2R ]
AR AR AL S, ] 0900 BN 75 [a] 5 45
) Sk FBC RS BT b4 F 0 B A, R R G b X
V18 R 7K U855 T 32 2 b — V8 1 1l ] 3B 5 AR B8 R i) i
Je REAR T b XD B 5 K

558 B P 6 I A4 ) R ] 1 07030 Z TR
KR I B AR 1) S RE [l 3 AR VS T ) B ok L B8 B
I o B 22 b T A AR G DXL T i — SRR AR
Jb—Va R R AR LA B OE A S R R AR
A6 G g ) 4 [ 38 A AR 6 R R B AR TR IR AR L AN

WA I A 1] R [ e B 2R g R R A O R R A 5
(18 DR 4 A A Ak T o T R P R R AR
T 10 [0 30 A B 7 B TR A A R A I FE P 0. 5
km G E I — AWHEE R —17 m« s R H
JER 12 m o« sT PR AR A ST A T R O P
Jb—ZmEm. £ 08:00 W (& 5) 7 8 K 1 K 1l
U B A TR LA P B 3 [l 38 A B Ak e b T A RE
A A8 A 2 3 3 4 B S T A T R A R R 2k
AT5 2 VG b — 7R T T G B S A R R R T i
IR — V4 R 1), B A #2907, X S B0 S ik
[20]3R B 3 8 B AF 2 3% ) T A 448 1o 340 B2 T b 1y
FRAE . BEV RS IT AN 2S ST I AU B A 3
E17 mo« s ' HAE 0812 Bf 8 5 REY) A2
AHAC A B A ST 5 24 434 ) o ACHE 9 5 32 3 3] B
Koad 08:36 B 0. 5400 1 5 BE & b o A0 H O W
TRAR 8] 7 1) A0S 5 R A B (B 6 R Sk A
B IF A 0. 54 f R R b H AUNE Y I L B
Xif O S R TR AR 1) TR B ) R 6 TR ) . & F
40 dBz (I C 2R 5] 11 km & 1 i oo 55
dBz [ AE 2. 5~6 km m i . TARZA B2 0955



5% 6 M IR 414 - — IR R 2 T A 7 IX 20 T 5 BT

40°N 65
60
55
39
50
45

40
38

35

40°N

38

116 117 118 119°E 116 117 118 119°E 116 117 118 119°E

&5 2007 4 7 H 18 H S [A) B 20 15 35 525 38 K - R AR: 1] 3k 2
(B 5 Pl 129 ==35 Bz B4 [BI 7 - B B 1X g 08—09 Bf =20 mm 1 X 5 8 JEF [&] 1= SB35 3k R
G2 2l W (0 4R 15 0K (6 2R 38R R A al A X g e T TR 0 Ry v A R RUBBE D) AR 6 D
Fig.5 Tianjin radar reflectivity and velocity images on July 18,2007
(=35 dBz echo,shaded areas denote the rain area (=20 mm)during 0800—0900 BT,
black arrows represent the low-level jet, brown line and blue line represent the convergence
bands, respectively corresponding to the cold front and the mesoscale shear in the surface chart)

. gl

0. 5° AV 7 558 J85 2 7k B V] % T ) v €]
P S D AR T 5 AR 1) 5 i

i : i 55 T AR 1) 2 1 T 2 B AR 0907 R 3R
I T IR AR 1) 1) TR R 0 T ) Al RS R AR T 1l A SR TR A AR 1) 26 B TR A 19 1n)

Fig. 6 The vertical cross section of 0. 5° elevation angle reflectivity and velocity images at 08:36 BT 18 July 2007
The vertical cross section of reflectivity is along the thick line in upper left panel, and the vertical cross section of radial
velocity is passing through the maximum positive and negative velocity cores of mesocyclone. For the velocity
vertical cross-section, the direction towards into the paper represents the direction toward,
while the direction outwards from the paper represents the direction away from radar

&
t
fmt
=
=)
&




/=
56 L

% 936 %

] 98 DX o 150 I KT 38 & o I 5 BB 5[] s DA 1) 3 B
L) 1T B AT A B b 1 S 7E K CF- A bR 40 T 60
km J g5 20 B2 22 6] 0 A ASOE L OE L R O BE B 2
10 km, #HE SR RN 24 me+s '.—24m-s ', &im
E DAL T L E L5 km A2 A5 B RE L R
S, 08:20 F 0850 WY HFE] N, & 10 43 8h Y B 3
wh B R R LE 20 mm DL E LKA 27.5 mm, B
B () o 5 DX b AN DA v A0 A o T s TT 174 58 A
K —HHFE# 09:40, XILWIBEE L BABE
T EER SRR R A G S )5 R A iR
M S BRI, LR B 5 ROBE U028 A SE Ak 1Y
A BFZ S hnag A AR E 0 S RS
23 T AR P 1 7 R KR AR B T 3K R R K AR R R

e

4.2 FEAMESHEHRMXILE ST

XoF LS A 0 % ) Sl LI B A R Ok (] 3 Bk
A B 5 R PR b AL — 74 R 1] (] Y S T v B X
o7 H A B Vi i A B S AL — AR 1 [ R
AT R RURE G108 %ok 7 5 A o7~ 11) 72 e ) T A2 1
[ RESRD PRI RUAT RSN R 2 21 LY ANY*37) Rl s S d S e
AV R R W 5 R Bl B T X B AR S O AE VS B
SR 7 B’ LR LR B 0 R DS S W v T S VA =1
IR Y [l 3 Sk i [ 9l Ak BRI P O AR R 3t
7 of L R K S DL 5 K K 9 DXIE 455 o K s
A B B AR B X — 20 UL E s L IS &
s T A LI R R Y R R S KRR XA R
LSRR

5 SRR B I 1 A XA T4

SGIEU R N T LR TR I INTTRE R il g S
AAR 15 2 3t 7 A7 H O U3 7 R L J) R 2 T 0 HL AR
v DX AEL o] 7 B K T 36 B9 195 0 T 0 T T4 1 o
KB Bl J5 1 A X, — R — R T B S Y X
MANHE fi. ASCEIH Corfidi 4742 H 1y MCC % 3)
F10 ML A S TR o 5t o K P 1) B8 80 D 1) A X AT
PR LA BARE 247

5.1 MCC W SEB 4B

FPREXNRE &K (MCC) E2—FMIEEm o F
RUEE(200~2000 km) Xt it 3 45 - f& i 1 25§ At 5
KEWMFERSZY 2 —. Corfidi Z" FERT A L

YRR Bl |1 1986 4E 42 ) T MCCB H R .ot
(MBE) % g i HiE & #5558 (&) 7) : MBE 9 2y & XU 2%
HRBJZ BT Ve, FIAL 55 18] 5 Viro 19 K 5 A1,
Jp

Ve = Ve +VPR()P @)

® =MCC location

A THKNS

p! ~_TV1.JJ)
" THKNS+2ATHKNS

THKNS+3ATHKNS

& 7 MCC HrHy B RUE #56 (MBE)
1% h il & A5 8 . MBE 1 8% 3l &
WE AR 3 Ve AL % 17
Viroo MR . BE Viros FIKZ
R Vi KAMHSE Jrim . M4k
“h 850~300 hPa 45 )52 HE £k (3 E SCHRL19 D
Fig. 7 Conceptual model of MBE movement
(Vuge) as the vector sum of the mean
flow in the cloud layer (V) and
the propagation component (Vpgep).
The magnitude and direction of Viprep are
assumed to be equal and opposite to those
of the low-level jet (Vi;) Dashed
lines (labeled THKNS) indicate a typical
relationship of the 850-300 hPa thickness
pattern to the environmental flow and
MBE movement during MCC events

(from reference [197])

5.2 HIEABAMITEAE

5.2.1 ISR
M HIT A A 5T XL B R 382 S 35 T Ve BT
Hi 850~300 hPa 7S i 19-F 75 2. A .
= Wi + Vi + Vi + Vi)
- 4
7] A AR A 1) ot L2 R e 1 A1 2 RO AE R R R
23 A7 P R AR I AEFE K 2 TP IR AR LT ol it £
48y T IR AR 1) R A A5 B 2 S0 B RNV R )
R 22 B AL B 1] B Voo KSR S Vi 907
I A B2 K/NAH A2 R
Viror =— Vi (€D

(2

5.2.2 #HEAKX
MCC g fg K it 8 i R .58 (MBE) [ K



AR LA — R M R AR T B 9% DX 2 A 5 R 57

| Vaee | = [ Ve |7 4] Vigop |7 —
2(] Ve |+ | Vigow |Dcosg 17 (0
Hr ¢ o KRR )Z AW Vo 545 10 &
Veror 2 18] 36 40 (B T)
5 A K Ht B R FR 0 (MBE) B2 8l 19 7 1)

| Vigor |+ Sin¢)

(5)
| Ve |

@ = arcsin(

5.2.3 RN

T Fi 50 TIE A E K AR SR I R4 0 Dy
2007 47 H 17 H 20 BFF1 18 H 08 B & 28 & )2 b it
(AR 23 BT RE K R K T 16 )5 75 38 o B2 B IR S 2
FORLQE (T 18 H 08 Bfdb st 400 hPa DL | 4575 %
BB TGRS & R 5K 2 11 R 0 RGO 1
OBt g R % 1, B’ 8 it m
MCC # MBE % 3R @& . WEFE S KR
R K BsF 1 95 L1153 1 (1 MBE 1 38 5 K /N L Tl
FEA— 3, 50 UL ) Y 5 R K T X R RS Bk
07 15 A A4 ) 5 33k 158 B R abts R 4 A 780 ke 95 4 %
L5 [ K TR X YR DXRN RS sl ml Y .

F1 HEHEMER (KN FERPECS A :m-s7'.°)
Table 1 Data and result(speed,direction unit; m + s™' ,degree)

Viso Voo Voo Vo Vi Ve

17 H 20 B} K/ 11 6 15 19 14.5 8.0
7 1) 200 235 250 305 200 123.5

18 H 08 B} K/ 5 10 9 17 14.5 7.6

J7 270 270 280 228 200 134.5
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Fig. 8 Diagrammatic sketch of MBE

movement during MCC events

b o W N Corfidi 252 ) MCCRB
R #.0 (MBE) £ gl #2545 52, 3 5 4 Wy MBE #9
F 8y Al DUAR G 3t B4t 50 A K TR — Ik 2 1y AR v
DA 8 DT Sy 558 75 R Jr 1 O 2 T 95 IXC ) L P Tl 3
AR A 3 — BT 1) 7 3

6 /N 4

(1) Bevkss 8 W . R R 2 W R A& 7R 7E KOF
T R PG = P A s P XURE AR R S ARZ DA R
GAEMIAMARRARET ST . ABEEE
b X 28 50 i 4

(2) BRI ) S L5 B R T X% 2 S B 1
175 v B B B ROBE SO I R e AR 1R, 5
KK 1% X 52 K e Sl s e g4k w v 4
IR B A5 Y1 s B T b 5 2R 7K T B g s T 4 i
2930 434 s DI AR 418 Jon 8 X35 % £ Ao 8 i sf [ 14 8%
AT DA BT — s 221 58 R K A 95 X

(3) SRR ARG XA & F AN
S T[] i B Sk 3 5 [ 98 X I A R A K, 5 R K VK
DX AV, B 5 v A A A X R T P AU A R T
TG T i S A ) T T R K R L R

(4) MCC 1 H I8 ¥ 2 T DX ) 1l 78 8 7K i
5 B 5o L R R K V& XA B AT o e o X
LG, I & TBB 86 BE (Y 55 R AL ) R KT [l 3%
3.

(5) B I Corfidi 2542t i) MCCR Hr KB 8¢
(MBE) #% gl it &5 2 , 38 o ) Wy MBE 9% 2l , 7] LA
AR g b, TIOR3 5 A KR — B 2 A EL AT X0 B, A
T 2R R b, DX 58 7 R L ) b R 2 T 9% DX ) e BT I
T A — B 1 ik

Bt AR SO ) o E G B 5 B X B Ui Y
6 S 75 BL TR !

S % ik

(1] SRIBA], WS, KIR =, 5. 1998 4F 5 25 v [ 5% 1 ik o5 9
EHRGOKSCRAELT ] BRI e, 2001, 12(4) . 442-
457,

(2] HesE ot RMaie . 2 R Ak, 2003 47 I ] it ik o5 3% W A UK
SCREAESP AT ], P AU AR 2 B 24l 2004, 27(5) £ 577-578.

(3] Jamg gk, F&E LT 50 WX I MR R 2w 0 3K i A #i[]. <
% .,1993,19(7) ;14-18,

(4] K25 Pz 2 WML Jbat 5 A . 1980.

[5] Tao Shiyan,and Ding Yihui. Observational evidence of the in-
fluence of the Qinghai-Xizang ( Tibet) Plateau on the occur-
rence of heavy rain and severe convective storms in China[ J].
Bull Amer Meteor Soc,1981,62:23-30.

(6] Hash. Bz, Fl ECMWE BORME I X 38 14 55 7 % X U4l
MR e[ ). 4. 1994,20(9) : 38-40.

L7] FEEM,AFHA LTk B 25 500 hPa &l oy @ X — ik 2%
F 2o R PR A RS W AT LT 1L AR 2441, 2005, 16 (3)



58 A % 536 %
396-401. Sci, 1985,2(3); 334-340.
[8] skF)a. M, MBE. % —RPGEHSERBENSENH R [18] Merritt J] H, and Fritsch ] M. On the movement of the heavy
FEAMr )], M R A B sF ik, 2001, 24(1):113-118. precipitation areas of mid-latitude mesoscale convective com-
(9] fIHEdE, R4l S % Rit— IR E MRt KFEW R plexes[ G]. Preprints, 10th Conf on Weather Analysis and
FEAr M) ]. 54 .2009,35(7) :16-22. Forecasting, Clearwater, Amer Meteor Soc, 1984 :529-536.
[10]  ByrHs, FHRIC. e, W 3 8 — ROk 3 3 W R A A2 Y [19] Corfidi S F,Merrit J] H and Fritsch J M. Predicting the move-
i )], K 4.2007.33(10) :52-60. ment of mesoscale convective complexes[ ]J]. Wea Forecas-
[11] 58008, T8, 5. B0 Pl — 1k MCC S0k 2 W 25 5 12 1 ting,1996,11:41-46.
S3HTLT]. A%, 2008,34(3) :56-62. [20] fy/heh . wk35 0. EEE . 45, 2B R AUH B 5 55 0
(121 XE S, ok E . b E AR RSt B v Xt L) ], KR i (M. dbat - A% AL, 53-177.
J&.2006,17(2) :151-159. [21] BEE,EUK B /N . —k B R R K 2 X R 5
[13]  ATA8, BR % DRIE. RRUBR W TE X 45 — S0 ) B k56 R A9 G831 4% B A [ R AE LT ] U4, 2008,34(10) :50-54.
HilJ]. A% .2006,32(4) :40-44. [22] o)t 5 20 8 K A< 3K A6 B T I O Bk py i LT . <
[14] B2, &3, X0 1048 5 25 2% T 9 DXOR0 (T 40 68 B R 48 %:,2001,27(12) :17-22.
Pel)]. KB RH% . 2005,33(4) :300-304. [23] Corfidi S F. Forecasting MCS mode and motion[ G]. Pre-
[15] #phess  2=V0i . B i W dk 2007 4 7 A 18 H Ja b 2 75 & A prints,19th Conf on Severe Local Storms, Minneapolis, MN,
ST, 5 .2008.34(9) :47-56. Amer. Meteor Soc, 1998, 447-450.
[16] Maddox R A. Mesoscale convective complexes[J]. Bull A- [24] FHABE G WIS, W, 45E. 2003 4EF1 2006 4F 71 HE 3 48 A 7
mer Meteor Soc, 1980, 61:1374-1387. 7 5 TR R R AR AR X e M () . /<% . 2008.34(8) - 70-76.
[17] Fang Zongyi. The preliminary study of medium-scale cloud [257 B, P88 ML X0 55 4. Bk P g — vk R & MR R R R R

clusters over the Changjiang basin in summer[J]. Adv Atmos

SRTLT]. K% .2008,34(9) :40-46.



