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Analysis of the weather causes of the thunderstorm asthma
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Abstract

On the night of September 2, 2023, affected by an upper-level trough, a thunderstorm occurred in Hohhot urban area. Accompanying
this process, the airborne pollen concentration surged sharply, leading to a large number of citizens seeking medical treatment at
hospitals due to allergic asthma and causing an outbreak of “thunderstorm asthma”. Based on the meteorological station observation
data of that day, combined with topographical factors, local circulation conditions, meteorological elements and pollen concentration
distribution, this paper conducts a comprehensive analysis of the process and clarifies the meteorological causes of this thunderstorm
asthma outbreak. The conclusions are as follows: (1) The formation of thunderstorm asthma requires two prerequisite material
conditions: first, the airborne pollen concentration reaches a high value; second, thunderstorm occurs accompanied by lightning.
(2) The occurrence of this thunderstorm was mainly influenced by an upper-level forward-tilting trough, which provided unstable
energy for the ground. Combined with Hohhot’s unique topographical feature of mountains in the northeast, it trapped water vapor
and lifted the air, contributing to the occurrence of the thunderstorm. (3) The unique meteorological reasons for the asthma outbreak
caused by this thunderstorm include high relative air humidity, small precipitation, the formation of an inversion layer after the end of
convection, and low surface wind speed.
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