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Discussion on Basical Issues of Thunderstorm Potential Forecasting

WANG Xiuming YU Xiaoding ZHOU Xiaogang

China Meteorological Administration Training Centre, Beijing 100081

Abstract: Thunderstorm potential forecasting based on three ingredients has been widely accepted. This
article aims to discuss some basical questions in operational forecast applications, and clarify some easily
confused concepts. The content includes atmospheric instablility and convection, thunderstorms trigger
mechanism and lifting and its relationship with snoptical weather system, how to deal with the three ele-
ments of the thunderstorm “enough”, the combination of pattern recognition and ingredients based forecas-
ting methodology. Atmospheric instablility is one of the three ingredients of convection initiation, and it is
also very important to thunderstorm short-time forecasting and analysis. This paper discusses various me-
soscale instability related to the thunderstorm, and inicates how to estimate the spatial and temporal evolu-
tion of CAPE. In addition, the definition and criterion for potential instability and symmetric instability
are discussed profoundly.

Key words: thunderstorm potential forecasting, ingredient based forecasting methodology, static instabili-
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Fig. 1 Skew T-logp sounding analysis of Tuotuo

River Station at 20:00 BT 20 September 2009
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Fig. 2 Schematic sounding and analysis of static insability for Qingyuan Station at 08:00 BT 17 April 2011

(a) Vetical profiles of potential temperature, @, pseudoequivalent potential temperature, 6. ,

and saturation pseudoequivalent potential temperature 0;. (Ooyama,1969) ;

(b) skew T-logp sounding analysis, CAPE is zero when air mass lifted from 743 hPa,
CAPE is greater than zero when lifted from 850 hPa
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Fig. 3 The reflectivity at 0. 5°elevation at 08:57 BT 27 January 2008

(a) and vetical cross section of momentum and saturation pseudoequivalent

potential temperature of 117°E at 08:00 BT 28 January 2008 (b)



394 A

% 5540 %

WAL R 1000 ] « kg ' BRFFEK R B A HRZ
R B A . 2012 4F 2 A 27 H Rt
AR TE R R (R T B4 ,2013),27 H 20 B MR
J2TiLda TH ST XA AL RE S THE RV T,
H B 1H 2 AR 225 7 T B = BE s/ ) 34 3R R 2
Z B RAIZEEIFE S AFGE S BT DLk Wit B AN 2 2%
PR E A RS, MR R Z BRI
R 7 A 1 2 BRI R . XK R A R Y S T
REA X ARANER E PE R . — ROk UG, i ) AN
THREASRPA T LA XFRAS e e X Tk
THREAEZWM KNG T REVR . T FEEK
] 178 3555 X 3k B K 2o R A 22, 2 A |l R B AN B A
A EERMTE. Hank 55 B 734 2% & A iR 8
RS Wi 177 ) AR E .

2 BT b K 55 X A

“HRT— I A g S lifting” B B TR as gl 6]
PORERSRERGE®RAMN 1 cm « s "HHEW EFis
L NEHEE o T2 WA BT is g dn] LU
REFEFHAGEHEBEHO.1~1 m-s "BHH LF
BE . (A PR A BRI RAR
FESRA TR Pk E 0.1 me s B, fEH R
P b L8 IR B 46 THAE JL/NE P BB R P AR T 2
H 3 e B 19 B TR iz 3. Doswell (1987) A K
SRR ETHIE Sf SRAG T2 B o it i B2 —
i — KPR AR LAk 2, R
M AR JE P R E RGeS
SRR LRV U B AR T P R RUBE X i & 487
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Fig. 4 Conventional sounding analysis for Beijing at
08:00 BT 11 June 2013, the state curve and
statification curve when lifted airmass changing

or atmosphere layer lifting (color dash line)
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Fig. 5 500 hPa convetinal observation at 20:00 BT overlap satellate IR image at 18:30 BT (a) and 20:30 BT (b)

9 August 2011 (a) and 3 June 2009 (b), reflectivity at 0. 5°elevation (c,d) and radial velocity at 1. 5°elevation (e,f)
of Beijing Radar at 16:12 BT 9 August 2011 (c,e) and 18:12 BT 3 June 2009 (d,)
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Fig. 6 Composite analysis map at 08:00 BT 14 June 2012

[500 hPa wind significant streamline (blue arrow line) ,
contour (black line), trough (brown line) and temperature
(red digital) , 700 hPa cold advection (blue dash line) ,
850—500 hPa temperature lapse rate (orange digital
and 30°C line), 925 hPa dew point (green digital) |
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