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Characteristics and cause analysis of the strong convection weather
processes in Shandong during 13-14 June 2016

ZHANG Qin, MENG Wei, ZHU Min, ZHANG Xiuqing, LIU Yan, HAN Guoyong
(Zibo Meteorological Bureau of Shandong Province, Zibo 255300, China)

Abstract The mesoscale features, triggering conditions and radar echoes of strong convective weather
processes occurred in Shandong from 13 to 14 June 2016 are analyzed by using the NCEP reanalysis data,
conventional observation data, regional automatic station data and Doppler weather radar data. Results
show that the upper trough in front of cold vortex and ground cyclones cause the convective weather on 13
June. The upper cold vortex and ground cyclones lead to the convective weather on 14 June. High-level
dry cold air and low-level warm air flow are conducive to the increase of convection instability. The
convection system(M_CS) is composed of two M_CSs on 13 June and the convection system(M_CS) is
evolved from M CS on 14 June. The convergence line and dry line are the trigger conditions of strong
convective weathers, and the strong development of convective cells can be induced where they overlap.

The right deflection of high-level wind moving path, the invasion in of upper northwest wind and the
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topographic factor are the reason of the development and persistent existence of supercell thunderstorms.

The precipitation area has a good corresponding to the area with CAPE ( convective available potential

energy) of 400—1 200 J - kg™ before 6 h. The water vapor is dominated by the southwest input and the

north-south convergence during the strong convective weather processes on 13 and 14 June. Besides, the

moisture transport from Bohai Bay is also important for the weather process on 14 June. The wider MPV

anomaly at the upper level and its significant downward transmission, and the increase of positive and

negative vorticity difference at high and low levels can cause stronger ascending motion and convective

instability.
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Fig.1 Distributions of precipitation( contours ; units; mm) ,hail( red triangles) ,stations of short-time heavy precipitation(larger than
60 mm/h;black dots) and terrain( shaded areas;units:m) in Shandong from 08.00 BST 13 to 11:00 BST 14(a) and from

11:00 BST 14 to 08.00 BST 15(b) June 2016
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Fig.2  Geopotential height fields(solid lines;units:gpm) at 500 hPa,wind fields at 850 hPa,relative humidity fields ( shaded areas;
units: %) (a,c) ,and full wind speed fields ( solid lines;units;m/s) at 200 hPa, divergence fields ( shaded areas; units; 107
1) at 200 hPa and wind fields(b,d) at 700 hPa at 14:00 BST 13(a) ,02:00 BST 14(b) and 20:00 BST 14(c,d) June 2016
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Fig.3 TBB distributions from 1400 BST 13 to 23:00 BST 14 June 2016 (a.14.00 BST 13,b.17.00 BST 13,¢.20.00 BST 13,
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Fig.4 Combined radar reflectivity factor(units:dBz) of SA radar at Jinan station from 14.:03 BST 13 to 03:01 BST 14 June
(a.14.03 BST 13,b.16.02 BST 13,¢.17.58 BST 13,d.18.33 BST 13,e.19:02 BST 13,{.20:00 BST 13,g.20:58 BST 13,
h.21.30 BST 13,i.22.02 BST 13,j.23;01 BST 13,k.00.:58 BST 14,1.03.01 BST 14)
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Fig.5 Radar reflectivity factor(units:dBz) of SA radar at 0. 5° elevation at Jinan station from 16:02 BST to 18:57 BST 14 June
2016(a.16:02 BST,b.17:01 BST,c.17:59 BST,d.18.57 BST)
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