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Abstract: A large-scale extremely severe convective weather named “5 « 17” severe convection occurred in

Shandong Province on 17 May 2020, and the hail coverage was the largest in the resent 10 years. The convective
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storms were highly organized. The regional supercell clusters and a strong squall line over 500 km in
length caused this extremely severe convection. Based on ERA5 reanalysis data, automatic weather station
data and Doppler weather radar data, the ambient conditions of this extremely severe convective weather
are analyzed. The results show as follows. The cold vortex was located in the key area which was most
conducive to the Shandong severe convection. The large-scale weather system forcing was strong, and the
unusually strong cold air in the middle troposphere moved southward impacting the previously abnormally
warm Shandong Province and resulting in the “5 « 17” extremely severe convection weather. The anomaly
of weather system is more representative of the intensity of dynamic and thermal forcing, and when anoma-
ly level is above 2o, the extremely severe convection would be caused. When the intensity of the cold vor-
tex weakened during its southward moving, accompanied by increasing anomaly, it may still cause ex-
tremely severe convective weather in its southeast quadrant. The strong deep vertical wind shear was con-
ducive to storms organization and development. The long axis of the squall line orientated the same direc-
tion as the 0—6 km vertical wind shear vector. The area where new cells were generated, developed and
merged was located in the front of the large value center of the wind vector difference. The low-level warm
and moist advection continuously transported warm and humid air to Shandong, which was the mechanism
of CAPE reconstruction and the main energy source for the long-term maintenance of supercell group and
long squall line.
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Fig. 1 (a) Accumulated precipitation, (b) extreme wind speed, (¢) hailstorm area, and

(d, e) large hailstorm in (d) Jimo District, Qingdao and (e) Laiyang County, Yantai
in Shandong Province from 16:00 BT 17 to 08:00 BT 18 May 2020
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Fig. 6 The 850 hPa temperature (isoline, unit: C) standardized anomaly (colored) and
horizontal wind (barb) at (a) 16:00 BT 17 May 2020 and (b) 12:00 BT 13 June 2018
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(a, c¢) Sea-level pressure (isoline, unit: hPa) and (b, d) 2 m temperature

(isoline, unit: C) respectively superimposed with standardized anomaly (colored)

and 10 m wind (barb) at (a, b) 16:00 BT 17 May 2020 and (c, d) 12:00 BT 13 June 2018
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Table 1

The anomalies of weather systems during the 17 May 2020 and

13 June 2018 severe convections
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B8 202045 H 17 H(a)18 B, (b)20 B, ()21 B 0~6 km XU 4 2% GFLAA A RUED
Fig. 8 The 0—6 km wind vector difference (colored and barb) at (a) 18:00 BT,
(b) 20.00 BT, (c¢) 21.00 BT 17 May 2020
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Fig. 9

(a, b, @ ACAPE (colored and isoline, unit: J « kg™'), (f) CAPE (colored and isoline, unit: J « kg™'),

(¢, d) pseudo-equivalent potential temperature advection (colored) and horizontal wind (barb)

at 850 hPa at (a, ¢) 18.:00 BT, (b, d) 19:00 BT, (e, ) 20:00 BT 17 May 2020
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Fig. 11 (a) Conceptual model of “5 « 17” extremely severe convective weather in Shandong Province,

(b) local area model (dashed line area in Fig. 11a)
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