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Impacts of Low-Level Temperature Advection on the Precipitation Type

of Heavy Rain-Snow Process in North China

YANG Shunan XU Jun HE Lifu YU Chao

National Meteorological Centre, Beijing 100081

Abstract: By using the data of conventional surface and sounding observations as well as the associated
NCEP FNL and GFS reanalysis data, the features of precipitation type of heavy rain-snow process in North
China during 3—4 November 2012 are studied in this paper. It is found that in the periphery of low-level
vortex, the rain and snow separatrix is identical with the 0'C isotherm and streamline convergence zone
between northerly and southerly wind at 925 hPa. However, near the center of low-level vortex, the rain
and snow separatrix takes on a feature of anticlockwise revolving from the northwest quadrant to the center
of the vortex. In the early stage of cyclone developing, snow is located at the north-northeast quadarant to
northwest quadrant of the 850 hPa vortex while the precipitation type at southeast quadrant is rain. As the
extratropical cyclone intensifies, temperature at the southwest quadrant of low-level vortex drops quickly
due to the low-level cold advection. Therefore, the snow area gradually expands southward along the wind
flow of the west side of low-level vortex and takes on a cyclonic-shaped distribution ultimately. The tem-
poral evolution of precipitation type depends on the temperature advection of the whole low-level tropo-
sphere (850 — 950 hPa). When there is warm temperature advection in either 900 — 850 hPa or 950 —

900 hPa level, the precipitation type may still be rain even if cold advection exists in other levels. The cold
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temperature advection of northwest wind at the west side of low-level vortex is very important to snow.

When the low-level wind transforms to eastly wind, the low-level cold advection disappears, and finally,

the precipitation type involves to rain.

Key words: precipitation type, low-level vortex, rain and snow separatrix, temperature advection
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(Green and blue thick lines indicate areas of snow and rain, respectively, and black thick line

in Fig. 2e shows the position of vertical section in Fig. 5)
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Fig. 7 Temporal-vertical distribution of horizontal

temperature advection (unit; K « h™') of Beijing (a),
Yanging (b) and Miyun (c¢) from 20:00 BT 2 to
20:00 BT 4 November 2012, and the associated

evolution of precipitation type
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Fig. 9

Temporal evolution of 900—850 hPa, 950—900 hPa, and the whole

low-level (950—850 hPa) temperature advection of Beijing (a), Yanqing (b)
and Miyun (¢) from 20:00 BT 2 to 20:00 BT 4 November 2012
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