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Abstract

To further enhance aviation meteorological services during complex weather and ensure both the
safety and efficiency of flight operations, this paper proposes and develops a multi-source data fusion
analysis platform by integrating multi-source aviation meteorological data and air traffic manage-
ment (ATM) data. This platform achieves the fusion and overlay analysis of multi-source data, ena-
bles real-time monitoring and alerting for complex weather phenomena, and assesses the impacts
of complex weather on aviation operations across multiple dimensions, including airports, way points,
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routes, and sectors. Case studies demonstrate that integrating meteorological and ATM data not only
facilitates dynamic tracking of complex weather evolution and prediction of the spatiotemporal scope
of weather impacts, but also evaluates the accuracy in route weather forecasting, thereby increasing
user confidence in the products. Furthermore, by monitoring real-time aircraft trajectory deviations,
the platform captures the direct impact of complex weather on airborne flights. This enables mete-
orologists and air traffic controllers to establish a shared situational awareness for rational aircraft
avoidance of complex weather, thereby ensuring meteorological data truly supports decision-making
processes.
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Table 1. Data used in multi-source data fusion
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Figure 1. Data flow diagram of the platform
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Figure 2. Architecture design diagram of the platform
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Figure 3. Main interface diagram of the platform
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departing/arriving flights under regional southeasterly wind conditions in Urumgqi on Morning of September 5, 2024
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