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Applicability Analysis and Revision of ERAS Reanalysis Data

in Liaoning Province

SUN Hongyu"?, WANG Di*,LIU Chenghan*,ZHANG Yan*, WANG Shigong'”’
(1.School of Atmospheric Sciences,Chengdu University of Information Technology/Plateau Atmosphere
and Environment Key Laboratory of Sichuan Province,Chengdu 610225, China;
2.Liaoning Meteorological Observatory, Shenyang 110166, China;
3.Henan Meteorological Observatory,Zhengzhou 450003, China;
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Abstract In order to systematically study the applicability of ERAS reanalysis data in Liaoning
province , this study extracted temperature , humidity , pressure , wind field and other commonly
used physical quantities from 62 ground stations and 9 sounding stations (4 within the province
and 5 outside the province) in Liaoning province during 2009 —2018.Statistical analysis was
used to analyze the applicability of ERAS data in Liaoning province,and machine learning
methods were attempted to correct the deviations in ERAS data.The results show that in the
analysis of ground observation elements,the correlation coefficient of 2 m temperature is
generally high, and the root mean square error is generally low , meanwhile, the effect is better
in the Liaohe River Basin and its western region than in other areas;The comparison results of
10 m wind speed are generally poor,and the correlation coefficient of U —component is
generally lower than that of V —component;There is a clear monthly variation in the quality of
ERAS data, with the correlation coefficient generally higher in spring and autumn than in
summer and winter.In seasons with high correlation coefficients, the root mean square error is
generally high.In the analysis of sounding observation elements,the data quality in the middle
of Liaoning province is higher than that in the eastern and western regions; The average
correlation coefficient of temperature is the highest, while the average correlation coefficient of
relative humidity is low,and the root mean square error is generally large; The correlation
coefficient of relative humidity is lowest in the transition period between spring and summer,
rises rapidly in summer, and reaches the highest in the transition period between summer and
autumn.In months with a rapid increase in correlation coefficient, the root mean square error
also shows a rapid increase; The root mean square errors of upper U wind field and V wind
field are basically the same,and their monthly variation are consistent.The quality of meridional
wind (V wind field ) is lower than that of zonal wind (U wind field) in general.The correction
method of machine learning effectively improves the application ability of ground temperature
and relative humidity , reduces the root mean square error of ERAS5 ground temperature data by
0.5~1.0 °C, and reduces the root mean square error of ground relative humidity data by up to
26%.

Key words reanalysis data ; applicability ; root mean square error; correlation coefficient ; machine

learning
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