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Analysis of a Squall Line Occurred with a Subdued Cold Vortex

DUAN Xianghai', CHEN Yun’, ZHU Keyun’
(1. College of Atmosphere Science, Chengdu University of Information Technology, Chengdu 610225, China;2. China Meteorological
Administration, Beijing 100081, China)

Abstract; Under the background of cold vortex, severe convection weather often occurs. It is found that the squall line
process will occur in different development stages of cold vortex, and even in the weakening stage of cold vortex, which
brings great uncertainty to the forecast. In order to deepen the understanding of squall line processes in the cold vortex
weakening stage and improve the prediction ability of such squall line processes, basedon conventional and unconven-
tional weather observation data, radar and satellite monitoring data, 1 °x1 ° NCEP/NCAR reanalysis data, the Europe-
an center ERA-Interim reanalysis data, etc. This paperanalyzesthe data on July 23, 2009 cold eddy weakening stage oc-
curred in Beijing-Tianjin-Hebei process of a long history of squall line. The characteristics of large-scale system configu-
ration, unstable energy accumulation and mesoscale evolution were analyzed, and the triggering of convection and the or-
ganization of squall line were discussed. The results show that in the weakening phase of the cold vortex, as the cold vor-
tex moves to the south, the active short-wave trough in the northwest airflow behind the cold vortex moves to the east and
leads the cold air to invade the Beijing-Tianjin-Hebei region. The invading cold air meets the southwest airflow with the
northwest wind, and forms the surface convergence line in the northwest of Hebei province. With high temperature and
humidity conditions, Initial convection has occurred. As the vertical wind shear of 925-500 hpa increased, the convec-
tion gradually organized into squall lines. In the upper northwest airstream guided the squall line to move southeast.
With the lower level better water vapor conditions and thermodynamic conditions. There are different types of severe con-
vective weather in the Beijing-Tianjin-Hebei region.

Keywords : atmospheric sciences ; mesometeorology ; Beijing-Tianjin-Hebei ; subdued cold vortex; squall line ; ground con-

vergence line ;vertical wind shear



