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Abstract A study of a relatively long period (12 — 24 h) regional thunderstorm forecast is carried out based on the GFS analy-
sis and the forecasting data from NCEP (National Centers for Environmental Prediction). The prediction factors in this study
come {rom the convective indices that are often used to examine the dynamic and thermodynamic environments of thunderstorm
occurrence. With the highest CSI (critical success index) as a criterion, the discriminant analysis method and stepwise regres-
sion method are used to build the optimal thunderstorm model for each grid in the forecasting region. Therefore, thunderstorm
models and the corresponding critical values for the discrimination of the thunderstorm occurrence would change with the loca-
tion so that the local environment and climate background of the thunderstorm occurrence can be considered. The newly-built
thunderstorm forecast method that ensembles the convective parameters (called "ECTF" method) is used for the prediction of
the two thunderstorm processes which respectively occur on June and September 2012. The results show that this method can
basically predict the area of thunderstorm in East China. Further, to discriminate occurrence of thunderstorm and torrential
rain effectively and objectively, the "Ensemble Dynamic Factors precipitation Forecasting method (EDFF)" is introduced. The
EDFF method performs well on the diagnosis and tracing of severe precipitation, while the ECTF method is more capable of re-
flecting the convective weather, such as flash floods, hail, high wind and so on. Extracting the advantages of these two meth-
ods, they are integrated and an "integrated dynamic factors-convective parameters severe weather forecasting method" is built,
which can be used in the forecast of precipitation and thunderstorm and can also discriminate, to some extent, among the pre-
cipitating thunderstorm, the non-precipitating thunderstorm and the non-thunderstorm precipitation.
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Fig.1 (a) Observation, (b) 12 h and (c) 24 h forecast of the thunderstorm area at 12: 00 UTC 3 June 2012
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Fig.3 Conceptual maps for the integrated dynamic factors-convective

parameters strong convection forecasting method
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parameters strong convection forecasting method
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Fig.5 (a) Observation, (b) 12 h forecast, and (c¢) 24 h forecast of thunderstorms and
precipitation at 12; 00 UTC 3 June 2012 (The black line is the rainfall amount

and the green shaded areas are thunderstorm areas)
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Table 1 The 24 h accumulative precipitation ETS score, thunderstorm ETS score. false ratio, critical success index and
detectivity of the thunderstorm forecast during the whole summer of 2012 (June — September) of the integrated

dynamic factors-convective parameters strong convection forecasting method in the typical cities of China

ek ETS T4 R ETS T4 AR 5 5 H AR EE S S

Je s 0.117 0.132 0.380 0.551 0.710
PR 0.175 0.346 0.502 0. 387 0.736
(2P 0.101 0.309 0. 454 0. 453 0.727
h ik 0.144 0.295 0. 446 0.515 0.848
M 0.268 0.217 0. 346 0.596 0.707
B 0.263 0. 256 0.436 0. 380 0.594
i 0.219 0.278 0.419 0.523 0.776
M 0.103 0.148 0. 436 0.513 0.807
Ky 0.151 0.139 0.284 0.712 0.951
A 0. 208 0.150 0. 242 0.758 1

R 0.111 0. 235 0.417 0.551 0. 854
e 0.175 0.197 0.415 0.569 0.919
W 0.210 0.123 0.283 0.676 0. 69

T Bl R R AR n G50 p ) e AR LA T Ron e 1
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AR AR R Y X R T I IR TE L XA )
FAE T A% TR 2 A AT 9 s A B L AT i TR AR Il A
T 5 B i ORARE K )

P2 TSRSl g I X i S B X A T
T7 7 X [ SR 2012 4R 5 K LR K TR

F 2 RIS TR TR S RO X R IAR 5 R v [ SRR T 2012 4R 6—9 Y 24 h R
[ NEE 111 ) NG - N o R N W e OB K (3 R

Table 2 The 24 h forecast success ratios for the five weather types of thunderstorm, precipitation, precipitating

thunderstorm, non-precipitating thunderstorm and non-thunderstorm precipitation during the whole

summer of 2012 (June — September) of the integrated dynamic factors-convective parameters
strong convection forecasting method in the typical cities of China

3t 480 A4~HF IR G SN A+ FEK R ICHEK [ SRS
TR th Ik 115 40 19 50 1
dt s SR IR VB 162 66 38 124 28
RIS 0.710 0. 606 0.5 0.403 0. 036
"""""""""""""" W RwR 103 a7 a5 g g
PN S B th K R 140 79 54 86 25
RES 0.736 0.595 0. 463 0. 453 0.12
""""""""""""" WS EscR ss 33 T TTs s
At S bR BB 121 76 51 70 25
RES 0.727 0.434 0.275 0.443 0.2
""""""""""""" Wi mwx 0 9 44 29 25 5
I S B B 5L 112 69 50 62 19
W% 0. 848 0. 638 0.58 0. 403 0.263
"""""""""""""" WRSB%EK 0 e 29 186 3% 3
B SR H B vk 5k 92 48 31 61 17
R IES 0. 707 0. 604 0.516 0.574 0.176
"""""""""""""" WRSEREK 0 98 sz 13 5 g2
B BHUNE R € e 165 85 53 112 32
%R 0.594 0. 612 0. 245 0.491 0. 688
"""""""""""""" R A = S L S L VR
g S PR B 107 78 44 63 34
IRES 0.776 0.526 0.25 0.651 0.412
""""""""""""" WK 0000 146 8 42 45 17
N S bR BB 181 124 86 95 38
RES 0. 807 0. 685 0.488 0.474 0. 447
""""""""""""" Wi mwE% 0 7 s« 2 3 23
K S B B B 82 75 36 46 39
% 0. 951 0.72 0. 556 0. 652 0. 590
"""""""""""""" WR KK 00 s2 3 10 2 10
A S BR H BLEK 52 51 14 38 37
RIS 1 0. 745 0.714 0.526 0.270
"""""""""""""" WRSEKR 0 15 er s 31w
X S B B UEL 123 88 62 61 26
L% 0. 854 0.761 0. 597 0.508 0. 654
"""""""""""""" WS ERR 124 s6 25 sz 16
=] S B B UL 135 89 62 73 27
[IRES 0.919 0. 629 0. 403 0.712 0.593
"""""""""""""" T A S T S T R B
L PH S PR B AR 100 107 45 55 62
RlIES 0. 69 0. 850 0. 711 0.236 0.339
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