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TR ETHA (24 ~96 h) , XGBoost F4 4R &5 F it 4, FLvk
& LightGBM F1 RF; 78 Wi 4f¢ Hh J5 3 (120 ~ 240 h),
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An Improved System with

A Study on the Adjusting Spring and Summer Surface Air Temperature of ECMWF
Model by a Hybrid Feature Selection Method in Machine Learning of Guangxi

LI Delun', XIAO Zhixiang’, XIE Ningxin’, GONG Rong’
(1. School of Electronic Information, Guangxi Minzu University , Nanning 530000, China ;2. Guangxi institute of Meteorological Scien-

cess, Nanning 530022, China;3. School of Artificial Intelligence ,Guangxi Minzu University , Nanning 530000, China)

Abstract ; Aiming at the poor performance and unstable result of single feature selection method in machine learning fea-
ture selections,a hybrid feature selection method ( SpearmanXgb ) combined with Spearman correlation coefficient and
XGBoost feature importance is proposed. Then three machine learning algorithms(i. e. RF,XGBoost and LightGBM) are
selected to correct the near-surface 2 m air temperature in spring and summer of Guangxi predicted by the ECMWF mod-
el. Results show that; (1) The hybrid feature selection method outperforms the single feature selection method in terms
of training time and root mean square error (RMSE) , i. e. ,the training time is reduced by 19.7% and 10.3% ,and the
RMSE is decreased by 0.94% and 0.64% ,respectively. (2) Compared with the ECMWEF model, the average RMSE of
the three models decreases by 7.04% ,7.47% and 7.37% , respectively. XGBoost performs better in the early forecast
hours (24-96 h), while LightGBM does well in the middle and late hours (120-240 h). (3) Due to both the south-
eastern and northeastern Guangxi are complex underlying surface with mountainous and hilly,and easily suffer fromcom-
plex weather processes such as typhoons and the first rainy season in South China, inducing vigorous daily variation of
surface temperature over these two regions. Therefore, errors of the ECMWF model and three machine learning models
are high. (4) Sensitivity of model results to values of each feature is examined by using the SHAP value. And the RMSE
can be reduced to some extent by further tests with more accuracy on incoming features, which provides an idea for im-
proving the forecast effect of the ECMWEFE model.

Keywords : atmospheric science ; temperature forecast; machine learning; hybrid feature selection;2 m temperature cor-

rection



