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Abstract

To grasp and understand the composite evolution characteristics and impacts of high-impact weather,
an in-depth analysis and study were conducted on the composite and evolution features of 14 com-
mon weather types in Langfang City using meteorological observation data from 2009 to 2024, in-
cluding precipitation, strong winds, fog, haze, and temperature, as well as synoptic, climatological,
and statistical methods. The results are as follows: (1) Based on the characteristics of each weather
occurrence, the 14 weather types were categorized into multi-composite weather (cold waves, fog,
haze (smoke)), frequent-occurrence weather (precipitation, strong winds, high temperatures), sea-
sonally strong weather (hail, blowing sand, floating dust), and frequently accompanying weather
(light fog, haze-like conditions, prolonged cold/cooling periods). (2) Based on factors such as the
frequency of weather occurrences and impact characteristics, the main high-impact weather types
in Langfang City were classified into precipitation, strong winds, high temperatures, cold waves, fog,
and haze. Among these, precipitation processes were the most frequent, while cold waves were the
least frequent. (3) Each type of high-impact weather can combine with other weather phenomena,
such as hail, to form various complex weather processes. Strong winds had the highest number of
composite weather types, reaching up to 26, while composite types involving fog or haze reached
34. Among all composite types, precipitation accompanied by strong winds occurred most fre-
quently, with an average of 9.8 times per year. (4) Precipitation and strong winds represent cold air
influence types, while fog and haze represent static and stable weather conditions. These four
weather types were the most active components in various complex processes. Cold waves and high
temperatures, as intense weather phenomena characterized by sudden temperature drops and
surges, can combine with precipitation, strong winds, fog, haze, and other weather types, with com-
posite types reaching up to 8 and 11, respectively. Abnormal temperatures combined with wind,
rain, fog, and haze make weather processes more complex and their impacts more intense. (5) Haze
(haze-like) days and multiple compound high-impact weather types show an increasing and more
frequent trend with interannual variation, indicating a growing impact on various aspects of human
production, daily life, and health. Only through early recognition, early warning, and proactive re-
sponses can the advantages be leveraged and the harms mitigated.
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Table 1. Compound forms and characteristics of high-impact weather associated with cold waves
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Figure 1. Distribution changes in the annual proportion of type 1-2 precipitation processes
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Figure 2. Annual distribution of strong winds and type I strong wind proportions
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Figure 3. Distribution of fog and haze weather in high-impact weather processes
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Figure 4. Annual distribution changes of fog and haze processes
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Figure 5. Interannual variation of light fog and haze-like weather
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Figure 6. Annual variation of high temperature weather
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Figure 7. Composite and evolution characteristics of high-temperature weather
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