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Influence of Densely-Observed Radiosonde Data Assimilation on
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Abstract: Based on the 3 h densely-observed radiosonde data from Baolian Station, Chaoyang Station, and
Daxing Station in Beijing from 28 August to 2 September 2016, and using the WRF V3. 9. 1 model and
WRF-3DVar system, a numerical simulation test of the atmospheric boundary layer in the Beijing Area was
carried out to study the impact of the densely-observed radiosonde data assimilation on the numerical simu-
lation of the boundary layer. The results show that the analysis field formed by assimilation is closer to the
observation than the background field, and it can better represent the thermal, humidity and dynamic char-
acteristics of the real atmosphere in the boundary layer. Respectively compared with the background field,
the root mean square errors of the analysis field of potential temperature, specific humidity, zonal wind,
meridional wind, and wind speed are reduced by 86%, 59%, 24%, 44%, 19% correspondingly, showing
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a strong correction effect of assimilation. The prediction effect of the densely-observed radiosonde data as-
similation within 6 hours of model integration is the best, but gradually weakens in size and scope after
6 hours. The densely-observed radiosonde data assimilation improves the atmospheric humidity in the
boundary layer throughout the forecast period. The improvement of the atmospheric thermal state in the
boundary layer lasts for 6 hours. For the atmospheric dynamic characteristics in the boundary layer, the
zonal wind improves most, the meridional wind and wind speed are not obvious, which are related to the
nature of the wind and the complex terrain of Beijing. In addition, the relatively small number of sites for
densely-observed radiosonde data in the spatial horizontal direction is one of the reasons that the assimila-
tion effect has a significant improvement in the analysis field but is difficult to last for a long time.

Key words: atmospheric boundary layer, numerical simulation, densely-observed radiosonde data, three-di-

mensional variational assimilation
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(Fig. 3 represents effect of observated variables on analysis variables.

The observed variables from top to bottom are temperature, zonal wind, meridional wind;

The analysis variables from left to right are temperature, zonal wind, meridional wind;

The black dot is the position of single point observation)
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(The red line means the area of the three observation stations, the same below)
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