Highlight 1: SSA extracts trend, seasonal, and noise components from the highly volatile air passenger traffic data. These distinct components reflect the cyclical nature and peak periods of passenger demand, aiding in fleet planning and management.

Highlight 2: A novel dual-stage MLP-BP neural network captures complementary nonlinear patterns.

Highlight 3: Sparrow Search Algorithm (SpSA) enables dual-level optimization of initial weights and fusion parameters.

Highlight 4: Test-set R² reaches 0.987, significantly outperforming single neural networks and non-optimized hybrids.

Highlight 5: Narrow confidence intervals and precise turning-point capture provide actionable inputs for airline fleet planning.

