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Abstract Millimeter cloud radar is one of the powerful instruments for cloud vertical structure observation. It can continuously
monitor cloud changes and obtain complete information of cloud vertical structure including the cloud base height, cloud top
height, and cloud thickness etc. Meanwhile, radiosonde observations can directly and accurately describe the vertical structure
of atmospheric humidity due to its in situ measurement advantages. Observations of radiosonde can be further processed to gen-
erate cloud vertical structure information, which can then be used as a data source to validate the cloud vertical structure ob-
served by millimeter cloud radar and assess the performance of millimeter cloud radar for cloud vertical structure observations.
In this study, based on the millimeter cloud radar reflectivity data and sounding data collected at Beijing Observatory from 28
October 2014 to 17 February 2015, appropriate methods for calculations of cloud boundary height from the millimeter cloud ra-
dar and radiosonde observations are designed or selected, and their consistency is analyzed. The results show that the cloud
vertical structures derived from cloud radar and radiosonde observations have a good consistency regarding to the cloud base
height, cloud top height in low or middle level, and its vertical stratification. Due to the limitation of the detection capability of
the millimeter cloud radar, it can not detect cloud tops above 10 km height. Thereby large differences are found in high-level
cloud top height between millimeter cloud radar and radiosonde observations.

Key words Millimeter cloud radar, 1.-band radiosonde, Cloud vertical structure, Consistency analysis
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Table 3 Comparison of average cloud height and cloud thickness (unit: m)

R T % L2 SIS HWERIEH KW = T W BT ZRWRE RERE
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Fig.4 Comparisons of cloud height observations by cloud radar and radiosonde

(a. the cloud base height, b. the cloud top height; the abscissa

indicates the time sequence of different observations)
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Table 4 Statistics of cloud height consistency
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Fig.5 The scatter plot of cloud height observations

(a. the cloud base height, b. the cloud top height)
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