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Fig.2 Scatter diagram of hourly radiation before and after revision in four months
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Tab.3 Comparison of three error indexes
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Fig.5 -1 Spatial distribution of solar radiation before and after revision



- 110 - H % %

2022 4

(e) 1 AilE)E () 4 ATEE

PN

<60 180

(g) 7 AiTiEJE (h) 10 HiTE)G

360 540

720 870

980 >1100

B 5-2 {TERITEXPAEHIZE S G

Fig.5 —2 Spatial distribution of solar radiation before and after revision
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Revision of solar radiation product ERAS based on random forest algorithm

WANG Xuejie', SHI Guoping”, ZHOU Zigin', ZHEN Yang'
(1. Changwang School of Honors, Nanjing University of Information Science and Technology, Nanjing 210044 , China; 2. School
of Geographical Sciences, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract ; This study performed a multi — scale error analysis of the mean surface downward shortwave radiation flux
product ERAS (0.25° x 0.25°) of the European Centre for Medium — Range Weather Forecasts (ECMWEF) using
93 pieces of solar radiation hourly data in 2013 of China. Subsequently, this study revised and analyzed the total
radiation product ERAS5 by training the random forest model using various relevant elements such as meteorological
and geographic ones. Finally, the model was used to obtain the map of revised hourly radiation spatial distribution.
As a result, the reanalyzed data can be better applied in industries such as agriculture, electric power, and urban
construction. The results are as follows. (D) The MAE, RMSE, and R values between the ERAS solar radiation and
the measured values of stations in 2013 were 27.60 W/m’, 29.87 W/m’, and 0. 97 respectively. Moreover, the
ERAS5 values were higher than the measured values of stations. (2) The accuracy was improved after the revision
using the random forest model. After revision, the MAE, RMSE, and R values between the ERAS solar radiation
and the measured values of stations were 3. 34 W/m’, 3.85 W/m’, and 1. 00, respectively, indicating that
correlation was significantly improved. (3) The spatial macroscopic distribution patterns of radiation before and after
revision were consistent, but the ERAS radiation value significantly decreased in local areas.

Keywords: ERAS products; solar radiation; random forest revision
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