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Research on the Improvement of Densely-Observed Radiosonde and
Automatic Weather Station Data Assimilation on Numerical

Simulation of Atmospheric Boundary Layer in Beijing Area

Wu Yikai*?, Wang Chenggang"”, Miao Shiguang?

1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Nanjing University of Information Science
& Technology, Nanjing 210044

2. Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089

Abstract: Using the 3-hour densely-observed radiosonde and the 1-hour au

assimilation system, this paper conducted assimilation experiments” o
densely-observed radiosonde (S-DA), only assimilating automatic weather
and simultaneously assimilating the above two types of data ( , 18 study the Thgprovement
effect of three data assimilation schemes on the numerical siuldtiop’of fhe boundary layer in the
Beijing area. The results show that: (1) In the vertical di@t , ly-@bserved radiosonde
plays a core role in improving simulation results, which can redu e root mean square errors of
temperature, humidity, and wind within the boundary layer range 9y 65%, 61%, and 22%,

contributes to the simulation results in the
impact range is low. The results of the

respectively. The automatic weather station ga

vertical direction, but the improvement is small a

M-DA test are similar to those of the A test. (2) e horizontal direction, the improvement
effect of automatic weather statio ly reflected in a wide range of impact, with strong
improvement efforts in densely (adiesonde, but the impact range is small. The

advantages of combining
results closer to the ob;/ion results./(3) In terms of assimilation timeliness, the assimilation
hg’e

i n improving the thermal state within the boundary layer, and a
relatively short effect op’improving the humidity state and dynamic structure. Among them, the

its effect on improving the thermal state up to 6 hours in the forecast, and

its effect on roving the humidity and dynamic structure up to 3 hours in the forecast. In

summary, the us assimilation of densely-observed radiosonde and automatic weather
station data is more effective than assimilating either data alone. The two types of data can
complement each other's shortcomings after assimilation, which can greatly improve the initial
field of the model and thus improve the accuracy of boundary layer simulation results to a certain
extent.

Key words: Data Assimilation, numerical simulation of atmospheric boundary layer,

densely-observed radiosonde data, automatic weather station data
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Fig.1  (a) Distribution map of densely-observed radiosonde (red dots), conventional radiosonde (blue dot) and
automatic weather (black dots) observation stations, and color is terrain height
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Observation (e) , CTL (a) , S-DA (second column) , A-DA (third column) , M-DA (fourth column)
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