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Sensitivity of Nanling Topography on the Formation and Distribution of
Freezing Rain in Hunan Province

QIN Pei', HAN Yongxiang', LU Zhengqi', LI Jiaxin', LIU Shanfeng’,
GAO Yawen' and LIU Weijia'
(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters of Nanjing University

of Information Science and Technology, Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological
Administration, Nanjing 210044 , China; 2. Siate Grid Corporation of Henan, Zhengzhou 450000, China)

Abstract: The topography of the South Ridge of Hunan has an important influence on the formation and distri-
bution of freezing rain. The WRF model is used to simulate the topography of the South Ridge for sensitivity experi-
ments to freezing rain. The results show; Stationary fronts are the main cause of freezing rain formation in Hunan,
The WRF simulated freezing rain area matches with the observation. The lowering or uplifting of mountains only
slightly affects the spatial distribution of freezing rain and the amount of freezing rain, and the influence of stationa-
ry fronts on freezing rain is much greater than that of topography. With the lowering of the mountains, the 0 °C line
on the ground shifts northward, and the strength of the inversion layer increases, which is not conducive to the oc-
currence of freezing rain. On the contrary, the uplift of the mountain range makes it easier for cold air to accumu-
late in Hunan, and the freezing rain area becomes larger. When freezing rain occurs, a leeward wave forms in the
northern part of the Nanling, resulting in a southwest-northeast strip distribution of freezing rain precipitation
bands. With the uplift of the terrain, the amplitude of the leeward wave increases and the slope of the front decrea-
ses, and the clouds on it are broken into strips by the leeward wave. At the same time, the uplifted topography
blocks the southwest warm and humid airflow, the water vapor on the leeward slope becomes less, the burning wind
effect is enhanced, and the range of freezing rain north of the South Ridge is reduced.
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