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Analysis on the Causes of the Tranformation of a Rare Autumn Rainstorm
to Blizzard in the Mountain Area of Southwest Hubei Province

LUO Juying, TAN Yanli, YU Liehui

(Enshi Region Meteorological Bureau, Enshi 445000 ,China)

Abstract ; Based on conventional ground observations, MICAPS satellite data and NCEP reanalysis data, the
causes of a large — scale rainstorm to blizzard disaster in the mountainous area of southwest Hubei Province from 7 to
9 November 2016 are analyzed. The results show that: This extreme rain and snow disaster weather is the result of
the interaction of south — flowing strong cold air and southwest strong warm moisture airflow. Formation and
maintenance of a low — level jet streams, the enhancement of positive vorticity in front of the southern branch
trough, and the middle level is in the cold and warm airflow cross zone, these conditions became the high — level
divergence and low — level convergence of a favorable configuration, which is the main weather background of
massive rain and local rainstorm from November 7 th to 8 th . From the night of 8 th to 9 th, in addition to the
contribution of the strong warm and humid air flow in the middle southwest to the increase of snowfall, it is also
mainly affected by the strong confluence of the cold air from east and west. The positive and negative secondary
circulation produced by dynamic frontal is the most direct mesoscale system for snowfall. During the continuous rain
and snow, theres plenty of water, accompanied by strong water vapor convergence and upward motion, During

heavy snowfall, there was a NE — SW banded dynamic structure over the affected area, and this front baroclinic
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feature strengthened the flowing of the warm and wet air along the cold air cushion climb; in view of the
characteristics of temperature stratification of rain — snow conversion in autumn, the temperature changes in the
middle and near strata are focused. Based on the relevant literature and the results of this study, for the snowfall in
Hubei Province, 850 hPa at 0 °C or below, and the ground temperatures are 2 C or below, which can be used as
a temperature index for rain to snow or sleet. The temperature inversion of middle — air layer is not a prerequisite
for snowfall, But for the appropriate mid — air layer’ s temperature inversion is required for heavy snowfall, the

snows reverse temperature appears near C — 1, this index can also be used as a reference index for snowfall in

autumn.

Key words:blizzard disaster; rain to snow; mesoscale system; mesoscale inversion
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