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Abstract

Based on synoptic theory and existing literature, this paper systematically analyzes the key charac-
teristics of weather systems in Central Asia, the dominant circulation patterns, and their mecha-
nisms of influence on extreme weather. The study points out that: (1) Central Asia is controlled by
a continental arid climate, with complex and diverse terrain, active weather systems, and frequent
extreme weather events; (2) The main atmospheric circulations affecting this region can be classi-
fied into four types: blocking, meridional, zonal, and two-front zone types, which form the circula-
tion background for various types of disastrous weather; (3) Disastrous weather such as cold waves,
heavy precipitation, strong winds, sandstorms, and severe convective storms are mainly triggered
by the combined effects of the Ural trough, the Caspian-Black Sea ridge, the Central Asian cold vortex,
and surface cyclones. This study systematically reviews the formation mechanisms and activity pat-
terns of weather systems in this region, providing a theoretical basis for improving weather under-
standing and forecasting capabilities.
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Figure 1. Topographic map of Central Asia
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