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Abstract: Using the total irradiance data from 23 radiation observation stations in Henan Province in 2022 and
CMA-WSP2.0 model products,,characteristic variables were selected by Lasso regression, training data sets and
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test data sets were established, and machine learning methods (Random forest, XGBoost, LightGBM) were used
to train the model using the training data set, and the total irradiance forecast by CMA-WSP2.0 model in Henan
Province was revised. The revised results were tested by site and region, season and total irradiance classification,
and the following conclusions were obtained: The three machine learning methods of random forest, XGBoost,
and LightGBM have good correction effects. Compared with the CMA-WSP2.0 model prediction results, the
average absolute error and root mean square error are significantly reduced, and the 24-hour accuracy and 24-hour
qualification rate are significantly improved. The average absolute error decreases by 18.32~32.91 W « m™2, the
average error decreases by 38~56%, and the root mean square error decreases by 36~52%. The 24-hour average
accuracy and 24-hour average qualification rate increased by 7.3% and 5.7%. The results of regional statistics are

simulation set, and the probability of the deviation distribution near 0 is greater. A results,
the three methods have more significant correction effect in winter. For different

tends to gradually weaken with the increase of total irradiance levels. Th ful reference for
improving the ability of total irradiance forecast in Henan Province.
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Table 2 The f total irradiance predicted by CMA-WSP2.0, Random Forest, XGBoost and LightGBM in five
egions of Henan Province in the test set from January to December 2022
K MAE/ W « m~2 RMSE/W * m~2
CMA-WSP2.0 BlHLFZRM  XGBoost LightGBM CMA-WSP2.0 BENLARAR XGBoost LightGBM

BER 4171 29.70 28.38 26.66 108.04 72.06 67.19 63.41
#%ii 5751 30.02 29.03 26.90 123.50 72.68 68.82 63.98
% 5257 30.37 29.45 27.76 118.34 74.55 70.72 66.75
#%it  51.32 30.03 28.37 26.12 114.44 72.92 66.91 61.77
%+ 55.32 33.98 32.59 30.54 119.30 82.17 77.63 73.31
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