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Analysis of causes and forecast deviations for
the low—temperature rainfall/snowfall and freezing weather event
in Guangxi from January 19 to 26, 2024

HUANG Qing', LI Shengyan'**, QIN Hao', HUANG Ziyi'
(1. Guangxi Meteorological Observatory, Nanning 530022, China; 2. Open Laboratory of Guangxi Beibu
Gulf National Climate Observatory, Nanning 530022, China)

Abstract: The causes and forecast deviations of the rainfall/snowfall and freezing weather event in Guangxi
from January 19 to 26, 2024 were investigated using the conventional meteorological observation data, numerical
model forecasting products, and the fifth—generation global climate reanalysis data of the European Center for
Medium—Range Weather Forecasts (KRAS). The results show that this process was characterized by a stepwise
decrease in temperature, a prolonged low—temperature duration, a wide range of rain and snow freezing, and the
simultaneous occurrence of multiple precipitation phases. Significant anomalies in mid—and high—latitude
circulation systems guided strong cold air southward twice. Strong frontogenesis, water vapor convergence, deep
ascending motion, and changes in temperature stratification together contributed to the complex precipitation
phase transition. The development of the thermal low—pressure system before the process and the prolonged
maintenance of surface front and cold advection in the process led to the significant cooling and extreme low
temperatures. Numerical models predicted the phase transition line of rain and snow to be northward and the
minimum temperature to be higher. The models underestimated the intensity and moving speed of the cold air and
the strength of cold advection, resulting in a biased forecast of the temperature stratification in Guangxi.

Key words: low—temperature rainfall/snowfall and freezing; precipitation type; phase transition; frontogenetic

function; temperature convection



