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Diagnostic Analysis of One Widespread Thunderstorm Coexisting
with Snowstorm in North China in March 2013

KONG Fanchao LI Jiangbo ZHANG Yingxin MAI Wenming
Hebei Meteorological Observatory, Shijiazhuang 050021

Abstract: A relatively rare process of widespread thunderstorm coexisting with snowstorm was analyzed by
adopting conventional meteorological data, CINRAD radar data, and NCEP analysis data. The results are
as follows. The widespread thunderstorm was an elevated thunderstorm over the low-level cold air mass.
Although low-level convergence of moisture flux was weak over the thunderstorm area, the deep warm ad-
vection formed over Hebei, and decreased with height in the middle-upper troposphere, leading to condi-
tional instability. The 850 hPa shear line and convergence zone in the southwest airflow caused convective
instability energy to release. Strong moisture flux convergence was suddenly thickened around the middle
troposphere in the north of Hebei, and the strong convergence of southwest airflow and west airflow in the
front of the 700 hPa trough formed, which led to heavy snowfall in central Hebei. In addition, at the mid-
dle-lower level, positive differential vorticity advection was more distinct than divergence in expressing dy-
namic action.
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Fig. 1 Accumulated precipitation in the region

of Beijing, Tianjin and Hebei between 20:00 BT
11 to 20:00 BT 12 March (unit; mm)

(Gray stands for snowfall area, green for rain area,

and the red circle for thunderstorm area)
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Fig. 2 (a) T-Inp diagram over Beijing Sounding Station at 20:00 BT 11 March 2013 (Brown is

unamended status curve, purple is status curve uplifted on the top of the temperature inversion,

pink shaded area presents a conditional instability layer), (b) wind field (unit; m « s™'), temperature
field Cunit; 'C) with shear line at 850 hPa at 02:00 BT 12 March 2013, (c) vertical section of temperature
along 115°E at 02:00 BT 12 March 2013 (unit: ‘C, gray area stands for terrain, black dots mark

thunderstorm area, and slashes refer to snowstorm area)
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