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Abstract During the winter storm, freezing rain is one of the most difficult to forecast among the various types of
precipitation. The freezing rain over Guizhou and Hunan provinces is formed because of the interaction between the
mid-higher latitude and the lower-latitude weather systems. The most important weather systems are the high-level
subtropical jet stream front, the lower-level Yunnan-Guizhou quasi-stationary front, and the southwesterly jet. To
accurately analyze the occurrence of freezing rain under these complex weather systems, we have proposed a new set of
diagnostic method, which is a combination of the “dynamical factor” and the “three-step judge method.” Meanwhile, we
have applied the method to forecast freezing rain in Guizhou Province, China, where freezing rain occurs most frequently.
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We first used the dynamical factor vertical integral baroclinic vorticity parameter (¢, ) to find the possible weak

rainfall region owing to atmospheric baroclinity, and then used single-station radiosonde data to employ the following

three-step judge method . Finally, we determined the regions where freezing rain may occur in the future.

Keywords Freezing rain, Environmental field, Dynamical factor, Three-step judge, Diagnoses and forecast
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Fig. 1 Synthetic weather maps using NCEP/NCAR reanalysis data during Guizhou freezing rain periods (12—14 January 2008, 27-28 January 2008, 2-5
January 2011, and 20-22 January 2011, total 12 days): (a) Geopotential height (dagpm), and wind vectors at 500 hPa (shading: wind speed=20 m s ); (b)
temperature field (unit: °C, dashed line, in which 0°C isotherm denotes by solid line) and wind vectors (shading: wind speed=12 m s") at 700 hPa; (c)
temperature field (unit: °C, dashed line, in which 0°C isotherms denotes by solid line), and wind vectors (shading: wind speed=4 m s") at 850 hPa; (d) sea
level pressure (black thin contours, units: hPa), surface 0°C isotherm (black thick line), and low-level inversion area (shading, temperature difference between
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content (dark red lines, units: g kg') along 107°E at 2000 LST 1 January 2011; (b) same as (a), but for snow content (blue lines, units: g kg ') and ice content

(green lines, units: g kg ")
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