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Abstract: Based on the GRAPES_3 km model developed independently by China and calculating the hourly
maximum updraft helicity (UH), we have developed the probabilistic forecast technology which exceeds a
certain threshold of UH in different forecast time periods. Since the value of UH can represent the ascend-
ing motion and rotation intensity of convective storm, the UH probabilistic forecast product can be used as
the probabilistic forecast guidance which characterizes severe convective wind and hail. We verified the
probabilistic forecast products of daily tests and typical cases in North China, Northeast China and South
China from 14 June to 31 July 2019, the results show that it has a good forecast performance. Compared to
the subjective forecast, the threat score (TS) of the objective product for severe convective wind and hail is
greatly increased in North China, Northeast China and South China, respectively. Especially for the weak
large-scale forcing process in South China, the product can significantly reduce the missing alarm rate

(MAR) and significantly increase the TS. In addition, the product can predict the shape distribution and
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moving propagation characteristics of convective storm, and the region of probabilistic forecast is similar to

the observation of severe convective wind and hail. We verified the probabilistic forecast products with dif-

ferent UH thresholds and spatial Gaussian smoothing parameters, the results show that the TS of the
products calculated by lower UH threshold is higher than that of higher threshold due to lower MAR. The

products with Gaussian smoothing parameter of 20 km have the best forecast performance.
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Fig. 1 Distribution of 2410 stations (red dots) in China
(Black boxes show the high incidence regions of
severe convective wind and hail in south and

north of east-central China, respectively)
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Table 1 Summary of severe convective processes in China from 14 June to 31 July 2019
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Table 2 UH thresholds corresponding to different quantile obtained from
the two high incidence regions of severe convective wind and hail in North
and South China during the evaluation period (unit: m* « s7%)
T
R Eﬂ‘@»ﬁ%ﬂ( ]
99. 90 99.91 99.92 99.93 99. 94 99. 95 99. 96 99. 97 99. 98 99. 99 99. 995
AL AR b X 38k 29 32 33 36 40 44 51 60 73 102 136
e X Jk 36 38 40 42 45 48 52 58 66 80 96

3.1 2095729 HEXEERE LR

20194 7 H 29 H.,Z@aE R WAEB LKZEY
AL LR L AR AL B HE L X AL T BT R
AT E RS, s S5 3 TR s AR
FEr T AR A TR R, 502 55 % 1Y O i 102 1 It
AL T A A e B L B UE iy 3 A Py e LT
H AR EB AT R AL | L AR P LI T R AR b [ P )
ZR BT O L 5 R K XU R AR R, Horp, 1l
VG R B T b 2R 5 R0 T R bR LA B AR bR A
Zih B8 gL bR KK IR A R vk &
(3>, Tk [l P Wi s, o /2 th 2 4 4
AR B 5 T 818 0] ik 22 46 36 1G> v il ZR A 38 ) b A
ARBRPAL R, SR E R R TR R
SN UGRIRIE G TH AT fid & b RUBE 9 XL 2R
F G WY R KU R A

JF GRAPES_3 km #i50 28 H 20 B iz 1Y
12~24 h W2y UH B £ s, i 58545 5] 29 H
08—20 i # + — & UH [ {H /Yy SMV F1 SSPF 7=

3 2019 4E 7 A 29 H 0820 w4
BTl DX R A KR B K A S 0 L
Fig. 3
and hail in North China and Huang-Huai Region
from 08:00 BT to 20.00 BT 29 July 2019

Observation of severe convective wind
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Fig. 4 (a, ¢, ) SMV (shaded, value for 1) and (b, d, f) SSPF (shaded), forecasters’ subjective
forecasts (red contour) and observation of severe convective wind and hail (black dots)

from 08:00 BT to 20:00 BT 29 July 2019 for the different UH thresholds
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