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Analysis on a Tropical Cyclone Remote Rain Event in Shanghai
in 23—24 August 2015

CAO Xiaogang WANG Hui
Shanghai Central Meteorological Observatory, Shanghai 200030

Abstract: Based on routine weather data, meteorological elements fields, wind profiler radar data, satellite
cloud images and operational numerical forecast data, we have analyzed a heavy rain event that occurred in
Shanghai in 23— 24 August 2015. The results show that it was caused by combined action of a remote trop-
ical cyclone Goni and cool air spreading southwards from north area; the circulation of Goni provided the
plentiful supply of water vapor and energy required for the event; and the convergence of cool wind and
strong easterly jet enhanced vertical motion of moisture air. Verification indicates that there are remarkable
bias in rain hit areas, intensity and timing for most operational numerical forecast, which possibly come
from the errors in calculation of TC position, strength and location of easterly jet around TC and strength
of cool air, etc. Under such situation we should devote much attention to the application of real time ob-
servation with the aim of issuing available short term early warning of heavy rain.
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Fig. 3 Geopotential height (blue solid line, unit: dagpm) at 500 hPa and
wind barb at 850 hPa at 08.:00 BT 23 (a) and 08:00 BT 24(b) August 2015
[Symbols used in this figure are troughs at 500 hPa and 700 hPa and shear line

at 850 hPa (brown line) , east and southeast jets (red arrow) ,

cold northeast flow (black arrow), tracks of Typhoons Goni and Atsani
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Fig.4 Stream lines at 200 hPa at 08:00 BT 23 (a) and 08.00 BT 24 (b) August, 2015
(Shaded area indicates wind speed =25 m * s~ !'; blue dot line is the track of Typhoon Goni)
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and water vapor flux (d. unit: g+ cm™' « hPa™'
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Fig. 10 Infrared satellite images from FY-2E at
(a) 06:30 BT, (b) 07:00 BT, (¢) 07:30 BT, (d) 08:00 BT, (e) 08:30 BT and ({) 09:00 BT 24 August 2015

(Convective cloud clusters are marked by A and B)
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Fig. 11 Radar composite images from observations by radars

located in Qingpu and Nanhui with same elevation angle of 1.5 at

(a) 06:27 BT, (b) 07:01 BT, (¢) 07:57 BT, (d) 09:27 BT August 2015
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Fig. 12 Wind fields at 850 hPa at
08:00 BT 23 August 2015
(Black barbs indicate observation, brown
barbs indicate 24 h forecast by ECMWF at
initial time of 08.00 BT 22 August 2015;
red single line indicates reanalysis easterly
jet and brown single line indicates shearline;
blue dot is real position of Typhoon Goni;
red double-line with arrow indicates forecast
easterly jet and red double-line with arrow
indicates forecast shear line; red

typhoon sign indicates forecast position)



1194 A

% 842 %

(100 ) 57 F 1 38 F1) A5 7R Jb 50 1 DX P w5 i 5
10 e KR K Hr O A F 0 2R A X (R R L 162
mm) , 7 4R [ 58 B 7K X HE 52 0 B K XA B B
[N (e

W AE, & 13 7] DL E | ECMWEFS J| 23 H 08 B}
24 h iR & KR IE AL B H S BT R A 24 55 km, Tl
P A BB Ot 07 B 7R Vv T L, Vg R T VY Ve V6 T
FRE it T AR AR AL R, 1 SE O T A XU
2ol I W NS R S i 1 O A N B I 2
B AR A AR B AR 2R S AL T AL
URAE RN AR e ma At 1) i U AR R, 5 KU L ) S
Tk A B AR PR TR TR AN T b B % T 1
MR, TR RS SO 22 5, B
1 B 7K B 5 TR A R 2 (RIS ) o S0 28 R [X 1 31
A T 0 1 DX A AR R B v B T VL T e X, Fe K
PR B M X TN AR H (202 mm) . A8 AR 19 K
KK Hp0s AE R W U T b T AR T B T A B T
50 mm, iR bR X FE K E 25 mm DLR, S22 b
T LR, i AR TR,

110 115 120 125°E

110 115 120 125°E

At 2 AR KR K H S B0 A WY i AR HL B 2 A /N 2
FEH R F 2R BN & KL E A R 50 km LA
b TR A 2R U B A R 2 R 5 98 A IR
588 b T L 2R S D B DR DT 3 S0/ 9 B i
0 Al 2 TR 5 B K T DX e 7K 3 BE AR AN T
4.2.2 E#HRXBRF REHAAHEX(WRF)

K 14 & WRF9 52 2015 4 8 A 23 H 08 i,

K13 [[E 12,45 20154E 8 H 24 H
Fig. 13 Same as Fig. 12,
but for 08:00 BT 24 August 2015

90
85
80
75
70
65

60

110 115 120 125°E

[ 14 WRF9 2015 4F 8 A 23 H 08 I 43 #r % () Fl 24 h 4l 4% (b) |
24 1 08 I3 #7357 (o) F1 24 h T4l 3% (O (BEGR R [E) 8 A 22 H 08 WhF0 23 H 08 i} 5
41 {02k 500 hPa & )& . Bi{ii : dagpm; 850 hPa Jx{ .
Hfiom e s R 700 hPa MR, AL 20)
Fig. 14 Reanalysis (a,c) and 24 h forecast (b.d) geopotential height
(red solid line, unit: dagpm) at 500 hPa and wind barb at 850 hPa,
at 08:00 BT 23 (a.b) and 08:00 BT 24 (c.d) August 2015 by WRF9 at
initial time of 08:00 BT 23 (b) and 08:00 BT 24 (d) August 2015
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