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Abstract.

To ensure the high timely and effective wind disaster warning information along the high — speed

railway, it is necessary to conduct advanced multi — step prediction of short — term wind speeds along the high —
speed railway. To address the potential significant errors in numerous prediction models, the Tent chaos mapping

and BFGS Quasi

— Newton method are employed to improve the bald eagle search algorithm. The improved bald ea-

gle search algorithm (IBES) is then used to optimize the initial parameters of XGBoost. When constructing the
IBES — XGBoost model, additional meteorological features and apart from wind speed and are incorporated to en-
hance the prediction accuracy. Experimental results demonstrate that the improved bald eagle search algorithm exhib-

its superior optimization capabilities compared to other intelligent optimization algorithms.

In comparison to other

models, IBES — XGBoost achieves higher accuracy and better fitting effects in the advanced multi — step prediction of
short — term wind speeds. From the experimental findings, the following conclusions can be drawn: the Tent chaos

mapping and BFGS Quasi

— Newton method can effectively improve the bald eagle search algorithm, and IBES — XG-

Boost can provide reliable advanced multi — step prediction results for wind warnings under high — speed railway

standards.

Keywords: high speed railway; wind disaster; wind speed forecast; machine learning; bald eagle search al-

gorithm





