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Abstract: This article uses the ground-based vertical remote sensing equipment constructed by the
Beijing National Comprehensive Meteorological Observation and Test Base for the super-large
city observation test, and the observation data of radiosonde, laser aerosol radar, microwave
radiometer and wind profiler radar from May 2021 to August 2021 , according to different The
detection advantages of the equipment and the diurnal variation of the boundary layer are
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combined with the observation data of laser aerosol radar, microwave radiometer, and wind
profiler radar to obtain the all-weather atmospheric boundary layer height. Comparing the height
of the boundary layer obtained from the inversion with the height of the all-weather atmospheric
boundary layer provided by the sounding data calculation and the ERA5S reanalysis data, it is
found that: (1) The joint inversion boundary layer height is in good agreement with the
atmospheric boundary layer height provided by the ERA5 data. (2) Laser aerosol radar is suitable
for the observation of the convective boundary layer during the day, and the microwave
radiometer is suitable for the observation of the stable boundary layer at night. The use of

microwave radiometer and wind profiler radar to jointly retrieve the height of atmospheric

boundary layer; (4) The joint inversion of boundary layer h
compared with the height difference of the atmospheric‘J ndary obtained from the
sounding data. The standard deviation is 62 m. Compared Wit e age value of the
atmospheric boundary layer height in a certain range provided by theNERAS data, joint inversion
of the boundary layer height can more accurate ect the atmospheric boundary layer height in

a smaller range.

Keywords: ground-based vertical aser aerosol radar; microwave radiometer;

wind profiler radar; joint inyersion; a oundary layer height
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Table 2-1 Basic information of products required to retrieve the altitude of the atmospheric boundary layer
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Table 2-2 Vertical resolution of temperature profile of microwave radiometer. wind profiler radar and Lidar
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Fig.2-3 Statistical chart of 24-hour heavy precipitation days from May to August 2021
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Fig.2-4 Joint inversion algorithm diagram
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Fig.2-5 The atmospheric boundary layer height obtained by inversion of the temperature profile and the
potential temperature profile observed by the sounding at 14:00 on July 7, 2021. Among them, the black solid line
is the dry insulation line.
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Fig.3-2 The four examples of Nanjiao Station jointly invert the boundary layer height, the sounding data, and
the comparison result of the ERA5 boundary layer height. (a) is 5.20 result comparison; (b) is 8.2 result
comparison; (c) is 7.7 result comparison; (d) is 6.28 result comparison.
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Table 3-2 Comparison of joint inversion algorithm, ERA5, and$gunding inversion resaits
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Fig.3-3 The joint inversion algorithm (green solid line) and ERAS5 provide the at
height (blue solid line), lidar (red solid line), microwave radiometer ( yellow solid line)
atmospheric boundary layer height compal
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272 variation of boundary layer provided by radiosonde and era5 from May to August 2021
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