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Fig.1 Time series of hourly rainfall and surface wind speed
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Table 1 Three co-existence convective processes at Qingdao under the background of cold vortex over North China

P AR G /NI R U ONRE = i
Al 2 .G 5 - kE®
" Y /mm Y /mm Y /mm /me s kg HELER

20140601 37.0 31.9 39.1 21.6 o w
20160614 18.9 18.9 62.7 20.2 e 5
20180613 24.3 54.1 66.1 34.8 A H

Note: D Weather process; @Mean rainfall for a process; @ Rainfall at Qingdao; @ Maximum hourly rainfall; © Maximum wind speed; ©) Hailstone ap-

peared or not; @ Lighting appeared or not.

((a)2014 46 A 1 H 15:59;(b)2016 4£ 6 H 14 H 20:36;3(c)2018 4 6 H 13 H 16:31, (a)15:59 June 1%,2014; (b)20:36 June 14", 2016; (c)16:31

June 13, 2018.)
[ 2

T8 S PBIRA T IR A SRR

Fig.2 Composite reflectivity at Qingdao
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Fig.4 Profiles of meteorological variables at site of Qingdao under three convective processes
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Table 2 Variations in 12 h on meteorological variables at Qingdao

Bt 500 hPa i 850 hPa i 500hPa S50AI500hPa 500 hPa 850 hPa24h 500 FI850 hPa KA

Time FEEV/C BEECY/C REY/mes! HxE®/C 24 h AR /C FRO/C O MYEEC /K BKES /mm
2014-06-01T08 1.5 10.0 11.8 21.5 3.8 —17.0 17.7 38.61
2014-06-01T20 14.0 1.4 9.8 21.9 —1.2 —9.4 —0.5 3451
2016-06-14T08 22.0 12.0 20.0 25.5 3.4 3.4 —0.6 32.33
2016-06-14T20 11.0 4.4 19.0 29.7 —2.6 0.2 —15.5 36.93
2018-06-13T08 3.0 13.0 15.9 34.7 —0.8 .8 —10.1 28.0
2018-06-13T20 3.5 2.9 14.9 22.7 2.2 —17.8 —5.6 3192

Note: (DDifference between temperature and dew-point temperature at 500 hPa; @ Difference between temperature and dew-point temperature at 850

hPa; 3500 hPa wind speed; @temperature between 850 and 500 hPa; 500 hPa temperature difference in 24 h;(©850 hPa temperature difference in 24

h; @ Equivalent potential temperature between 500 and 850 hPa;®Precipitation water.

*3 BRBASREERH
Table 3 Atmospheric stability indexes at Qingdao
capp  TRRmo0=Okmo 20 CJ2
i Time Stke K/C R W o T
/T kg REEY/m REY/m
/mes /me s !
2014-06-01T08 8.00 20.0 1.2 14.0 19.0 4 146 8 083
2014-06-01T20 2.77 31.0 0.0 —2.0 23.0 3 848 6 943
2016-06-14T08 4.54 26.0 0.0 12.3 18.5 4 455 7 549
2016-06-14T20 —5.21 35.0 441.6 19.2 25.2 4 033 6 849
2018-06-13T08 —3.98 23.1 1 008 12.0 13.0 4 087 6 769

Note: D0~3 km wind shear; 20~6 km wind shear; @0°C layer height; @—20 °C layer height.
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Contrastive Analysis for Environmental Conditions of Three Co-Existence Convective

Processes at Qingdao Under the Background of Cold Vortex over North China

MA Yan"?, DONG Hai-Ying”, HAO Yan?’, GONG Ming-Xiao®
(1. Qingdao Engineering Technology Research Center for Meteorological Disaster Prevention, Qingdao 266003, China;
2. Qingdao Meteorological Bureau, Qingdao 266003, China; 3. Jimo District Meteorological Bureau, Qingdao 266200, Chi-

na)

Abstract: In order to reveal the differences of moisture, unstable conditions and wind vector shears in
the processes of flash heavy rain, thunderstorm gale and hailstone, comparative analyses on environmen-
tal atmospheric variables by using sounding observations at Qingdao are carried out for the three co-ex-
istence convective processes under the background of cold vortex over North China. The influence sys-
tems are cold vortex over North China with cold center around 42°N at 500 hPa, low value system and
southern jet at 850 hPa as well as surface cyclone. It indicates there were significant differences for envi-
ronmental atmospheric variables with thunderstorm gale or not, that is, shallow wet layer in the middle
and dry in the lower layer was the moisture stratification structure with the weather of thunderstorm
gale. On the contrary, the moisture stratification was dryer in the middle and wetter in the low layer for
the weather without thunderstorm gale. The convective intensity was determined by the atmospheric sta-
bility in the course of weather. The strength of unstable stratification was the strongest with larger tem-
perature difference between 850 and 500 hPa(larger than 30 °C), stronger vertical wind shear at the
height of 0~3 km(larger than 12 m * s™') in the process of flash heavy rain, thunderstorm gales and
hailstone coexisting. And the strength of unstable stratification was the weakest for the convective
weather with flash heavy rain and gales coexisting. Under the condition of strong unstable stratification
and abundance moisture in the low layer, the vertical wind shear at the height of 0~3 km had good sig-
nificance for the warning of thunderstorm gales and hailstone weathers around the region of Qingdao.

Key words: cold vortex over North China; co-existence convective weathers; environmental

conditions; Qingdao weather
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