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Abstract: Fifty-one physical parameters are calculated by using upper sounding data from the Xuzhou,
Sheyang and Nanjing Stations from June to August in 2004 —2013. Based on the significance test of the
correlation coefficient between physical parameters and flash-heavy-rain events (flash heavy rain that oc-
curred after 0—6 h of the observation time) and the analysis of numerical distribution of physical parame-
ters in the flash-heavy-rain samples and the non-flash-heavy-rain samples, 16 physical parameters of pre-
diction are selected finally. Through analyzing the indication to the flash-heavy-rain events of different
types of physical parameters, and according to the different threshold of physical parameters in each
month, different criteria for the flash-heavy-rain events are determined respectively. Thus, the flash-heavy-
rain forecast model for summer short-time heavy rains in Jiangsu is established by the membership function
conversion method. The fitting test and forecasting test of the forecast model are verified, and the results
are good.
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Table 1 The correlation coefficients of physical
parameters having passed the significance test

and the flash-heavy-rain events
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Table 2 The thresholds of physical parameters covering more than 75% of flash-heavy-rain samples

28 HUH X 8] E Y HUAH X ] SR A X 18]
Integral@Q >5529.2 g+ kg ! A =8C Ls <—46.6 K
MDPI <1.5K Tef fer <35.75C K >35C
mK =>42.4C SI <0.75C DCI >35.1C
TT >42°C ChTT >3377.8C SRH >=0.2 m? e+ 52
AV—3 =7.7m-+s ! AVi—s >8.85m=+s ! TQG <333 m? » s ?
SWEAT >240.3 SWISS12 <2.9 SWISS00 <2.1
Q_700 >8.36 g+ kg ! RH_700 =76% Q_850 >13.42 g~ kg !
RH_850 =80%

RKSHEF] 44. 7%, Hr,0~6 km 3 B XK &
2% AV JAURA X8 HEE SRH GESE S TQG
LI % Charba 388k ChTT X 4 i) i 5 7K =5 (4448 7=
PR,

3.1 MABREESH

ML A al LA AU R BT 850 hPa —
JZ K VRN B0 DA B AR 2 R B R /N Y s Rk
Charba 248 % IR X i 38 2L S vb EC 8 B0t J6 1 5

BRI IR AR R M A S AR5 . SR, T8 % &
F| 700 hPa {@ £ (1 K F8 8O IE K F5 4. 16 2 6 TE
F| 500,700 LI K 850 hPa iR M 220 A 4550, #
EGRR R EZ IR 1) IntegralQ S50, ¥
Xof i J K 1) 2 A LA B B R R L

Hh IR 2 55 TR 1R )2 A R i ) i K R AR R
A RO H IR 2 TR 22 55 10 T I8 35 15 BRI 7E T o
PR B 5 5 SR K R RO OO R Lt BT AT
45 75 7 X



A

A2k

Integral0=>5529.2 g - kg™ |

A>8C |

Ls<—46.6 K |,

MDPI<1.5 K |,

Teffer<35.75C |,

K>35C |

mK>42.4C |

§1<0.75C |

DCI=35.1C |,

TT=47C |,

CHTT=>3377.8C |,

SRH>0.2 m* - s |,

AV, 7.7 m s,

0-3

AV, ,;>8.85 m s

TOG<333 m’ s |

SWEAT=240.3 |,

SWISS12<2.9 |

SWISS00<2.1 |,

0.700=>8.36 g - kg™

RH_700=76% 1

0.850>13.42 g - kg ™' |

RH_850=>80%

/l L L L L 1 L L L L |

0 10 20

&1
Fig. 1

30
/%

40

W 75 00 LA R I S R A R A 4 4 P ek 2 MO DX 7 A R I R e 7K R A e e AR

The probability of non flash-heavy-rain samples in the thresholds of

physical parameters covering more than 75% of flash-heavy-rain samples
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Fig. 2 Box-whisker plots of the thermal stability parameters from June to August 2004—2013

(a) Integral@Q, (b) A index, (¢) dry and warm lid strength, (d) microburst-day potential index,

(e) Teffer index, (f) K index, (g) modified K-index, (h) showalter index

(dashed box: non flash-heavy-rain samples; solid box: flash-heavy-rain samples)
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Fig. 3 Box-whisker plots of the dynamic and comprehensive parameters from June to August 2004—2013

(a) vertical wind vector difference of 0~3 km, (b) SWEAT, (¢) SWISS00, (d) SWISS12

(dashed box; non flash-heavy-rain samples; solid box: flash-heavy-rain samples)
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Fig. 4 Box-whisker plots of the moisture parameters from June to August 2004 —2013
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(dashed box: non flash-heavy-rain samples, solid box: flash-heavy-rain samples)
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Table 3 The fitting test of the flash heavy rain samples based on flash-heavy-rain
forecast model from June to August in 2004—2013
RINPIRBEK  ARRINT SR ot e N N ; N ) ; ) TS 4y
S &% 3 2SR AE T RE L&Yy VR &Y
A Wk B A B IEiREAR WA IR /% RwiRE/ % %
6 H 38 1621 =1.3 26 66 12 71.74 31.58 25.0
7H 112 1451 =0.3 79 298 33 79.05 29. 46 19.3
8 H 73 1610 =0.9 39 126 34 76. 36 46. 58 19.6
R4 TUREEI 2014 £ 6—8 AR ERKXRSHTRBERL
Table 4 The evaluation of forecasting test of flash heavy rain by flash-heavy-rain forecast model from June to August 2014
S R 5 e J 5 . . N . N , ; TS ¥4
S i N 25 : IR E A L =S I %/
KEEA Wk B A B IEREAS RAEA IRREEA R/ % WRE/ % 1%
6 H 3 132 =>1.3 1 1 2 50. 00 66.67 25.0
7H 7 120 =0.3 5 12 2 70.59 28.57 26.3
8 H 5 118 =0.9 2 2 3 50. 00 60. 00 28.6
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