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Mesoscale and Cloud Physical Characteristics Analysis of a Northeast
Cold Vortex Rainstorm

REN Li,MA Guozhong,SUN Qi
(Heilongjiang Meteorological Observatory,Harbin 150030, China)

Abstract Based on the conventional observation data, satellite cloud images and numerical simulation
by WRF,the mesoscale and cloud physical characteristics of the rainstorm occured at the bottom of a
northeast cold vortex on July 16th 2019 is analyzed.lt shows that,the eastern and western rainstorm
areas are caused by MCC and MCS activities respectively. The development environment of MCC was
characterized with warm wet in the lower layer and dry cold in the upper layer,as well as strong
convection instability and large vertical wind shear,which were more favorable for the occurrence of
stronger storms. Precipitation echo and ground convergence line appeared at the same time,moved
together with a positive feedback effect to each other. The convergence line corresponding to the western
echo had higher wind speed, faster movement, stronger convergence,smaller range of heavy precipitation
and more concentrated time. On both sides of the convergence line corresponding to the eastern
rainstorm area,the wind speed was relatively small,showing a quasi -static state. The echo maintained
near the convergences line with a long duration,and the train effect induced the rainstorm with larger
coverger and longer duration. Graupel and snow were the main precipitation particles in convective
clouds and growed through cold clouds in the precipitation process. The growth of rain water content
mainly depended on the melting of graupel and snow,followed by the collision and growth of cloud water
in warm clouds.

Key words northeast cold vortex; convergence line; convective instability; numerical simulation;
clouds physical structure
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