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Abstract

To address the challenges of diverse airborne data types, difficulties in precise probe alignment, and high data leakage
risks during data splitting in weather modification aircraft operations, a multi-source microphysical benchmark dataset
oriented toward data governance and leakage-controlled evaluation was constructed. Through methods including dirty
data rejection, adaptive parsing of multi-character encodings, 1 Hz fusion anchored by the DXAS probe, and non-

negative physical ice thickness generation, airborne data from 43 flights were transformed into a high-quality fused table
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containing 336 570 samples. Furthermore, a strict nested leave-one-session-out (LOSO) cross-validation protocol was

established to block event-level leakage. Benchmark testing using the XGBoost algorithm verified the validity of icing

onset signals in the airborne data and established a baseline for regression tasks under leakage control. This dataset

provides a standardized data foundation for aircraft icing mechanism analysis and early-warning algorithm

development, offering a rigorous evaluation reference for enhancing risk monitoring and ensuring flight safety.
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