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Abstract ERA-Interim reanalysis meteorological data, black body temperature data, Cloudsat
cloud profiling radar data and rainfall data are comprehensively utilized to study the weather
process of a cold vortex over Northeast China and reproduce its three-dimensional structure and
evolution from June 10 to June 12, 2009. The result shows that Northeast Asia lay between the
northern trough and southern trough before that weather system, then the northern trough
developed equatorward and was cut off to form a cold vortex over Northeast China. The cold

vortex with southern trough background has a special structure. At the early stage of
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development, strong cold air concentrated in the northwest quadrant, and warm and moist air

was in the northeast quadrant, the relatively neutral air lay in the south of the cold vortex, which

resulted in the strong northern warm front and the weak western cold front. The narrow cold

tongue rapidly intruded southward and convective precipitation occurred ahead of the cold front.

At the late stage of development, precipitation mainly occurred on warm front. When the cold

vortex matured, convergence was strengthened and the shallow convective precipitation occurred

at the center. No occluded front appeared in all the stages of the cold vortex.
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precipitation, Southern trough
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Fig. 1 Depiction of 500-hPa geopotential height (unit; gpm) ERA-Interim
analysis valid from 0000 UTC 09 Jun 2009 to 0000 UTC 11 Jun 2009
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Fig.2 At approximately 0600 UTC 10 Jun 2009, (a) 500 hPa isotherms (shaded, interval value of 1 K), geopotential
height (gpm. blue lines) and wind vector; (b) As in (a). but on 850hPa isobaric surface; (c¢) Cloudsat observed radar
reflectivity (dBz, color shaded), overlaid with ECMWF analyzed equivalent potential temperature (K, solid black lines) ;
(d) As in (¢), but for ice water content (mg/m’, color shaded), liquid water content (greater than 50 mg/m’ marked
with black spot), temperature (°C,solid black lines), rain-top height (red cross), surface precipitation position (blue
cross); (e) TBB from FY2C (green, blue and red line denoting —20, —32, —50 “C respectively) ; (f) Two-hour rainfall
from integration of automatic station rain gauges and CMORPH (green, blue, orange, red and black line denoting 1, 3,

5, 7. 10 mm respectively). Magenta solid line is Cloudsat ground track.
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