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Abstract: The precipitation data from model is a significant forecast basis for the severe precipitation of
more than 50 mm in 12 h, but sometimes the deviation can be 100—200 km in forecasting. Based on Me-
soscale Synoptic Analysis Technics Regulation (provisional) and sounding data this paper tries to analyze
the mesoscale weather chart of 4 severe rainfall processes in South China during the Meiyu season of 2011,
getting the key point of forecasting the heavy rainfall near Meiyu front and presenting some evidences for
estimating the precipitation regions. Convergence zones of southwest or southern jet under 700 hPa have
strong power, moisture convergence and certain vertical wind shear. Surface pressure trough lower than
the minimum of 3 h daily variation is prone to form convergence flow field of isallobaric wind. And it is al-

so the heavy rainfall areas (center). In most circumstances, the front can be regarded as southern
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boundary of the heavy rainfall, but when the 925 hPa warm shear is in (or near) the south of surface
front, heavy rainfall occurs in the warm sector ahead of fronts. And, southwest jet above 10 m « s~ ' which

! southwest jet in front of

reaches the latitude areas can act as the southern boundary. More than 18 m « s~
trough at 500 hPa can act as the northern boundary of the heavy rainfall area. When the position of
925 hPa shear line overlaps the southwest jet or in the north of it, the 700 hPa shear line can be regarded
as the northern boundary. Comparing these criterions with the output of Japanese model, it is found that
the results can rectify the southern and northern boundaries of strong rainfall belt as well as rainfall cen-
ter. Therefore, mesoscale Synoptic Analysis Technics and its forecasting ideas is an effective means for the

revised model of heavy rain location forecasting.

Key words: severe precipitation, Mesoscale Synoptic Analysis Technics, jet stream, rain location forecas-

ting, rectifying
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Fig. 1 Distribution of severe rainfall event in 3—20 June, 2011 (shadings==20 mm)

(a) total precipitation in 3—7, (b) total precipitation in 9—12,

(c) total precipitation in 13—15, (d) total precipitation in 17—19
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Table 1 The synoptic situation of the four severe rainfall events in 3—20 June 2011
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Fig. 2 Synoptic situation at 20:00 BT 4 June 2011
[double line: shear at 925 hPa (gray), shear at
850 hPa (red), shear at 700 hPa (brown) ;
arrow: jet at 925 hPa (gray), jet at 850 hPa (red);
jet at 700 hPa (brown), jet at 500 hPa (blue,the
value is the wind speed of jet axis, unit: m s !);
single line: 500 hPa trough line (brown) ;
dotted line: specific humidity at 850 hPa (green,
unit: g » kg~ 1) polyline: 200 hPa divergence
area (blue); shaded area: precipitation of
50—99.9 mm in 12 h; shaded dark area:

precipitation over 100 mm in 12 h]

M 2 AR LA 32 850 5 925 hPa y“ N7
TP ASEF 12 h 50 mm DL b 3R B K X B & A AE
(1) 500 hPa==20 m « s ' £yt % 3] 1 187 45 170 30
(2) 700 hPa==16 m « s ' Ay 4h 4t 100 km Py,
(3) 850 hPa ¥ XI5 (1) A, (4) 850 5 700 hPa 2
AR S S LAY, (5) 7E 850 hPa i =14 g « kg™!
BE AT, 12 h 100 mm DL b # K X3k %
HAE 925~700 hPa = 37 V4 g 2037 14 4l & 52 11 Hi B
i, 925~850 hPa 2 i il 2§ Ml 71 700 hPa 2yl
(4 B30T, 925 hPa Y1 AR (19 7 e A

MRS B R RGN E ] LLFEH] .12 h
50 mm DL b B K IF AN & & A AE 850 B 700 P48
G o B3 T2 7E AR 9 B 200~300 km, Jf:
FI 20507 B 925 hPa Y] 48 28 55 U] AH 2 .

2.2.2 6 A 9 B 208 £ 10 B 08 B 42 B 3% MK aF
B P RERXRAESH

2011 4E 6 9 H 20 BF % 10 H 08 B g b
L1 7 s | o A e N W [ =i O = i @ i
HELT 12 h 50 mm LA B3R FEK , G HE SR # e A
Hb DX BT R R R TR, WAL @ K 12 h 256 mm, WA RS
T B2 8 X BH T 12 h W35 200 mm DA B VLY
BAKE 74246 h BE/AKH 150 mm L) F LBk E
ELyE 6—9 BF 3 h fE/KiA 120 mm, HRE M 5| &%
S XL e A . R E R AN BT, B3 RR
A REERB RSx99 H 20 BRIRSE
TR N ESE ST  NE STt K R N T
HI 12 h A A 03 J 338 KRS (D 9 H 20 B
b T T8 G AR A 55 € I A v R I R U AR
X H BT S5 H Aps ARE 0 —0. 1 hPaGal# 20
AP AR & 1.0 hPa DA L), 8¢ b 5% i 22 XUt R (R WE
HREE 20000, 5145 F Hats 5y T8 b /N ROBE 1) 58 43 9
13 (2) 925~700 hPa fik 25 2 76 56 L L 5 58 AL Ak
CATER TR MRS X JLHZE 9 HRmE 10 H
08 I} 850 hPa 2 i W # #98, 10 H 08 I 22 PR 3k
12 h WGEEMNK 8 m o+ s " (SEBR R, m] LA 23 (i
TR 25 SR ok 3 M 2 R 3h 77 58 38 46 THRUK AR
A s 5 (3) 500 hPa 16~20 m « s~ ' P4 g KU A7 F X
P RBIHLM L AETR I T 28 925~500 hPa (i XU
EBEIEE AR 6 moe s R PE R 20 m e s
DA D)8 RN BT A R 5 (4) 828 200 hPa® 73 i
Y 4 XA T H R B U VL X O ) AR R
J7 1 CREMZ A X E2) % 3); (5) 850 hPa ik =
Mgekg " FRBEWK LS HBERIT g kg ',



888 A

% 939 %

B3 201146 H 9 H 20 By KRG E K
(R 8, B FUIR €357 3k S 925 hPa H)2E #1297
LT 8 WL LR RN 2144 %5 3k 2 850 hPa P) 25 1 2000 »
T 00 OUER R (.55 3k i 700 hPa 1) 48 1 &3
R 28y 500 hPa fl4k , 15 %7 3% 4 500 hPa
BT G BRI A S RGE K
Bfi.m e s D) B EL Y 850 hPa ZF IR LR, 5 (0
P74 :200 hPa 4} X AL 3 h 8 R hul
[ 5% DXCRIIR B 5% X 43 30 /2 12 h i &k 50~99. 9
A1 100 mm L | 28 T 31 Kk 2 1 9% X ]
Fig. 3 Synoptic situation at 20:00 BT 9 June 2011
[double line: shear at 925 hPa (gray) . shear at 850 hPa (red) ,

K

shear at 700 hPa (brown); arrow: jet at 925 hPa (gray) . jet
at 850 hPa (red), jet at 700 hPa (brown), jet at 500 hPa
(blue, the value is the wind speed of jet axis, unit: m s ');
single line: 500 hPa trough line (brown); dotted line: specific
humidity at 850 hPa (green) , katallobaric center (black) ;
polyline: 200 hPa diversion area (blue); shaded area:
precipitation of 50—99. 9 mm in 12 hours; shaded dark

area; precipitation over 100 mm in 12 hour ]
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Fig. 4 Radiosonde profiles at (a) 20:00 BT
9 June 2011 in Wuhan and (b) 08.00 BT
10 June 2011 in Nanchang
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Fig. 5 Synoptic situation at 20:00 BT 14 June 2011
[double line: shear at 925 hPa (gray), shear at 850 hPa (red) .,
shear at 700 hPa (brown); arrow: jet at 925 hPa (gray) . jet at
850 hPa (red), jet at 700 hPa (brown), jet at 500 hPa (blue,
the value is the wind speed of jet axis, unit; m+ s 1)
single line: 500 hPa trough line (brown); dotted line: specific
humidity at 850 hPa (green) , katallobaric center (black) ;
polyline: 200 hPa diversion area (blue); shaded area:
precipitation of 50—99. 9 mm in 12 h; shaded dark

area; precipitation over 100 mm in 12 h]
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Fig. 6 Synoptic situation at 0800 BT 18 June 2011
[double line: shear at 925 hPa (gray), shear at 850 hPa (red) .,
shear at 700 hPa (brown); arrow: jet at 925 hPa (gray), jet at
850 hPa (red) ., jet at 700 hPa (brown), jet at 500 hPa (blue,
the value is the wind speed of jet axis, unit: m s !);
single line: 500 hPa trough line (brown); dotted line: specific
humidity in 850 hPa (green), katallobaric center (black) ;
polyline: 200 hPa diversion area (blue); shaded area:
precipitation of 50—99.9 mm in 12 h; shaded dark

area; precipitation over 100 mm in 12 h]
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Fig. 7 Observed precipitation of more than 50 mm in 12 hours (shadings) and the estimated precipitation of

more than 50 mm in 12 hours by Mesoscale Synoptic Analysis Technics (solid line), and the precipitation

area of the Japanese model forecasting (number)
(a) 20:00 BT 4 June, (b) 20:00 BT 6 June, (c¢) 20:00 BT 9 June, (d) 20:00 BT 14 June,
(e) 08:00 BT 18 June, () 20:00 BT 18 June 2011

(dotted line: katallobaric area of 3 h at 20:00 BT, solid dot: heavy rainfall center)
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Fig. 8 Observed precipitation of more than 50 mm
in 12 h (shadings) and the estimated precipition
of more than 50 mm in 12 h by Mesoscale
Synoptic Analysis Technics (solid line) . and the
precipitation area of the Japanese model
forecasting (number) 19 June 2011
(dotted line: Ap;<<0.5 katallobaric area of 3 h

at 08:00 BT, solid dot: heavy rainfall center)
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