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Paraphrase of Tornado Strong Convective Weather Using a Local
Analysis Prediction System
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Abstract Local Analysis Prediction System (LAPS) is a useful tool that employs various observation data to generate meteorological meso—
scale 3D information fields with high temporal and spatial resolutions. A strong convective weather, which had been happened in Xuzhou of
Jiangsu Province on 5 June, 2009, was analyzed with LAPS data. The results indicate as follows: (1) When convection is happening, the
atmosphere is in an unstable state. (2) A dynamic and unstable condition is the energy for the strong convective weather; abundant water
vapor is of benefit to keep a strong convective state. (3) Both low layers convergence and high level divergence are helpful for the
convective motion. (4) Also when convection is happening, updraft is extremely intense. (5) Precipitation distribution can distinguish
precipitation area and hailstone area very well. Application results show that LAPS physical quantity fields possess good explanation
application ability for a strong convective weather system, and they can clearly reflect the meso—scale characteristic in the strong convective
system. By comparing with the observational data, it is found that the physical characteristics of LAPS are consistent with the actual
weather conditions, and the LAPS data have many advantages in forecasting the meso—scale convection system.
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Fig. 2 Kindex of LAPS analysis field at 08:00, 17:00 and 20:00 on 5 June, 2009
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Fig. 3 Shawalter index of LAPS analysis field at 08:00, 17:00 and 20:00 on 5 June, 2009
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Fig. 4 Vertical cross—section of LAPS temperature along 34°15’N at 08:00 on 5 June, 2009
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Fig. 5 Vertical cross—section of LAPS relative humidity along 34°15’N on 5 June, 2009 (100x)
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Fig. 6 Vertical cross—section of LAPS divergence
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Fig. 7 Vertical velocity at 17:00 on 5 June, 2009 700hPa (a), and vertical cross—section of along 34°15’'N (b)

60% , 100~300hPa 10%~30% s
;s 5(b) 17:00 R
70% S
2.3
pe-n | 6 2009 6 5 08:00 LAPS
34°15'N o s s
600hPa , :
2.4
7 2009 6 5 17:00 700hPa W
LAPS 34°15'N o ,W<0
, w>0 1, 7(a) ,
-1<W<0, R LAPS
34°15'N w C 7)),
LI/ (Pars )
(a)
1.0
0
-1
-2
-3
4
12 114 116 118 120 122
“E/°E
7 2009 6 5 17:00 700hPa
2.5
8 2009 6 5 17:00  20:00 LAPS
s 17:00
AT Pk &/m
0.035
0.030
0.025
0.020
0.015
0.010
0.005
2 14 16 18 120 I 0
LI/
(a) 17:00
8 2009 6 5 LAPS

20:00 o 17:00
,20:00 , )
17:00 s o
A i A B /m

0.040
0.035
0.030
0.025
0.020
0.015
0.010
0.005

0

114 116 118 120 122
B/ E

(b) 20:00

Fig. 8 Integrated total precipitable water of LAPS analysis field on 5 June, 2009
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Fig. 10 Ground map spotting on 5 June, 2009 (unit: m/s)
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