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Diagnostic Analysis of Ensemble Dynamic Factors During
the Warm-Sector Torrential Rain in South China
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Abstract; In this paper, 20 cases of the prefrontal torrential rain in Guangdong Province from April to June
of 2015—2017 were selected, and the distribution characteristics of ensemble dynamic factors of the warm-
sector torrential rain were analyzed by using the GFS 0. 5° X 0. 5° data. The results are as follows.
(1) Among the four types of warm-sector torrential rain in Guangdong Province, the correlation between
the ensemble dynamic factors and the accumulated precipitation is the highest in the prefrontal trough tor-
rential rain, followed by the southwest jet torrential rain and the lowest correlation is with the backflow
torrential rain. There are common ensemble dynamic factors between the prefrontal trough and the back-
flow torrential rain, and also between the high-level trough and subtropical jet torrential rain and southwest
jet stream torrential rain. (2) Three orders of magnitude weighting index are constructed by different ensemble
dynamic factors which are the best representation of precipitation in various warm-sector torrential rains.

The index (magnitude is 10, 10~ "' and 10* respectively) is found to be increasing with the increase of
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precipitation level, which indicates that the index has a good indication for judging the precipitation inten-

sity. (3) The median of each magnitude index is used as the threshold to judge the precipitation intensity,

providing an objective norm for the quantity forecast of precipitation. These results further promote the

practical application of ensemble dynamic factors in the prediction of warm-sector torrential rain in South

China.
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3 h accumulated precipitation from 0900 UTC to 1200 UTC 3 May 2018

(a) automatic surface station, (b) GFS forecast

L2 &8 AEFER

Fh T B DX A I AN A S B e R X B T 019 K
AR O TR A S il A N T B T AT A
PRIt I, Bl G H IR R
A AT Al TR B K R S . A A B
TN Bk 2k 5 R KR O B B BRI 10 3
T DLAE I WE S B 6 Al . TH5 45 R =T A XA
[Fi 14 12 DX % W 2 Y A S e W A2 114 3 ) IR 1 s A A
[l PR i H 23 26T A 3l ) B 1 92 W o A TAR

1.3 BXEWAN

FRPECT 25 48 R AT 2 AR F- ) Obk R 0 45,
2006) X 1% X 2 TR A8 4328 0 X 6 B W X 2% RN 32 224y
bok: RN e N N TN et L G = e S
VB 7= A 22 TR AN 3R VY 2R UK & 7 A Y R T X Y

A, AR BRI HRR AL EET 2015—
2017 - 4—6 H EZAAE) AR H DX R X 2 RN (FH 4R 3
AN ZEn 8 H 1 5 AN E K uh H W T 50 mm)
I 20 M), H B ATIRAE R A 3 ], MR A 3
Bl o 5 25 A AR B SR AN 7 B PR AR R
7L 1B T AR X2 A & AR R

2 HEBE NN T B2

Shy i 16 HE R I 7K K DRI iR J3E A A TR RO Y
A sl I Tl SR BTk X b A RS
IR T IE S %A A 3 h R K B R A R
WAL A S I N7 B PR BCR . TS A% 7Y
Rz X BT R A R B A S N T
NP LI 6,

®1 BRXREWANGRERE

Table 1 The occurrence time of warm-sector torrential rain cases

e AT 7 T [5] 2% T 1w S R R R P ST R T PG R 2 AR T
2016050818 * 2017042306 2016040312 2016052700
2016051912 2017050612 2016040906 2016060906
2017051406 2016062712 2016041212 2016061012
2016042106 2016061106
2016042212 2016061306
2016050400 2016061506
2017050718 2016061912

7E: % 2016050818 F/k 2016 4E 5 H 8 H 18 if. F Al
Note: * 2016050818 represents 1800 UTC 8 May 2016,
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the same below.
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Table 2 Correlation coefficients of dynamical paramaters and 3 h accumulated

precipitation in prefrontal trough torrential rain

2016050818

2016051912

2017051406

EL T B3 E/d AT 2 R % Ea AT M A%
sumwqvdiv 0. 46 sumwqvdiv 0.67 sumwqvdiv 0.65
sumwaldiv 0.43 sumwaldiv 0.67 sumwaldiv 0.66

sumwdendiv 0.43 sumwdendiv 0.67 sumwdendiv 0.66
swaveshreta 0.43 sumwetadiv 0.68 sumwetadiv 0.66
sumwptediv 0.43 sumwdiv 0.67 sumwdiv 0. 66
hsfc 0. 44 sumdival 0. 67 sumdival 0.72

swavestreta 0.42 sumsecpv 0.70 sumsecpv 0.65
sumhelden 0.42 swavepval 0.67 swavepval 0. 66
sumhelth 0.42 swavepveta 0. 66 swavepveta 0. 65

swaveshral 0.42 sumheleta 0. 66 swavepvpte 0. 65
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Table 3 Same as Table 2, but for backflow torrential rain cases

2016062712 2017042306 2017050612
E5sh I ET LB %4 ELsHET TR R ELsIET LB

sumwqvdiv 0.25 sumwqvdiv 0. 34 sumwqvdiv 0. 31
sumwaldiv 0. 26 sumwaldiv 0.32 sumwaldiv 0.31
sumwdendiv 0. 26 sumwdendiv 0.32 sumwdendiv 0.31
sumwetadiv 0. 26 sumwetadiv 0.32 sumwetadiv 0.33
sumwdiv 0. 26 sumwdiv 0.32 sumwdiv 0.33
sumwptediv 0. 26 sumwptediv 0.32 sumwptediv 0.33
sumhelden 0.23 sumhelden 0. 26 sumhelden 0.28
sumbhel 0.22 sumbhel 0. 26 sumbhel 0.29
sumbhelal 0.23 sumbhelal 0. 26 sumhelth 0.29
sumhelqv 0.23 sumhelqv 0. 30 sumheleta 0.29
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Table 4 Same as Table 2, but for high-level though and subtropical jet stream torrential rain cases

o HT e
2016040312 2016040906 2016041212 2016042106 2016042212 2016050400 2017050718

sumwdiv 0. 35 0.51 0. 50 0. 46 0. 39 0.41 0. 54
sumwetadiv 0. 36 0.50 0. 46 0.39 0.41 0.54
sumhelgveta 0.48 0.55 0.48 0.41 0. 45 0. 54
sumhel 0.48 0. 54 0.48 0.41 0. 44 0. 54
sumhelden 0. 46 0.52 0. 47 0. 40 0.43 0. 54
sumhelpha 0.46 0.51 0.47 0.41 0.42 0. 54
sumwaldiv 0.52 0.5 0. 46 0.39 0.54
sumwdendiv 0.52 0.49 0.38 0. 54
sumhelth 0. 46 0. 48 0. 39 0. 54

sumhelqv 0.45 0. 54 0.47 0.47

sumwptediv 0. 36 0.46 0. 40 0.41

hsfc 0. 37 0.58 0.42
sumwqvdiv 0. 44 0.41 0. 56
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WAE 7 AP 6 ADrpEE B, XL PR S
Ui 22 T RH O PR B 1 532 Wil PR 1 3R B A 7K R MR e
Xof A T 10 DX W 2 AT BB 0 46 7 S0 UM oG R B
AR AL 0. 5 HAE B4 b AH O 22 E(E 5 40 %)

xS AR2,EBAEBRIRERINH

Table S Same as Table 2, but for southwest jet stream torrential rain cases

Lk e
2016052700 2016060906 2016061012 2016061106 2016061306 2017061506 2017061912
sumwqvdiv 0. 50 0.49 0.49 0. 50 0.61 0.53
sumwaldiv 0. 50 0. 50 0. 45 0. 50 0. 63 0.53
sumwdendiv 0.50 0. 49 0. 45 0. 62 0.53
sumwetadiv 0.49 0.49 0.50 0.62 0.53
sumwdiv 0.49 0.48 0.49 0.45 0. 50 0.63 0.53
sumhelden 0. 46 0. 50 0.51 0.52 0. 60 0. 54 0.53
sumhelpha 0. 46 0.50 0.51 0.52 0. 60 0. 54 0.53
sumhelgveta 0.45 0.50 0. 50 0.52 0.61 0. 54 0.53
sumhel 0.50 0.50 0.52 0. 60 0. 54 0.53
sumhelqv 0.47 0.50 0.50 0.50 0. 60
sumhelth 0. 50 0. 49 0.56 0. 50 0.52
sumwptediv 0.49 0.49 0.45
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Table 6 Major dynamical factors’ physical meaning, frequency and magnitude
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Fig. 2 Weight index’s box-type distraction of ensemble dynamical factors of the same magnitude

(a) prefrontal trough torrential rain, (b) backflow torrential rain, (¢) high-level trough and subtropical

jet stream torrential rain, (d) southwest jet stream torrential rain
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Table 7 Grid precipitation forecast accuracy of four types of warm-sector

torrential rain by GFS and ensemble dynamic factors (unit: %)
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