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Abstract

The observation analysis field of the Real-time Observation Analysis System (RTOAS) was inde-
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pendent verified by the surface observation data of wind speed, temperature, humidity and pres-
sure from January to November 2021 at six points in the Capital Airport. Through the study of root
mean square error, correlation and deviation, the results show that the accuracy of RTOAS 2 m air
temperature has the highest level, followed by air pressure, relative humidity, and finally wind
speed. The correlation coefficient of 2 m air temperature between the observation data and the
analysis data is 0.99, 90% samples of the 2 m air temperature deviation are less than 0.5°C, and
the 24-hour rolling root-mean-square error (RMSE) is mostly less than 1°C. The 24-hour rolling
RMSE of the pressure is within 1.5~3 hPa, the average deviation of the pressure is less than 3 hPa.
The correlation coefficient of the 2 m air relative humidity is 1.03, 95% samples of the average
deviation of 2 m air relative humidity are less than 3%, and the 24-hour rolling RMSE is mostly
within 2.5%~5%. The accuracy of wind speed is relatively low, the correlation coefficient of wind
speed is 0.59, and the average deviation of wind speed samples is mostly less than 3 m/s. Due to
the differences in the observed values of the six points at the airport, the verification results by the
average value of six points are better than that by individual points.
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Figure 1. Time series of root mean square error of air pressure at 6 points in Capital Airport
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Figure 2. Time series of root mean square error of relative humidity at 6 points in Capital Airport
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Figure 3. Time series of root mean square error of air temperature at 6 points in Capital Airport
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Figure 4. The correlation diagram of 2 m air temperature between RTOAS
analysis and 6 points observation at Capital Airport
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Figure 5. The correlation diagram of relative humidity between RTOAS
analysis and 6 points observation at Capital Airport
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Figure 6. The correlation diagram of 10 m wind speed between RTOAS analysis
and 6 points observation in Capital Airport
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Figure 7. Probability distribution of the deviation between the mean atmospheric pres-
sure of 6 points by RTOAS analysis and observation at Capital Airport
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Figure 8. Probability distribution of the deviation between the mean atmospheric
temperature of 6 points by RTOAS analysis and observation at Capital Airport
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Figure 9. Probability distribution of the deviation between the mean atmospheric relative
humidity of 6 points by RTOAS analysis and observation at Capital Airport
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Figure 10. Probability distribution of the deviation between the mean wind speed of 6 points by RTOAS
analysis and observation at Capital Airport
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Figure 11. Time series of daily average deviation between the mean series of 6 points by RTOAS
analysis and observation at Capital Airport
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