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Abstract A comprehensive experiment on semi-arid underlying surface was carried out at the comprehensive
experimental station of atmospheric science and atmospheric environment in Horqin, Inner Mongolia during July
3th to 16th in 2016. Using high-precision GPS sounding data of the atmospheric boundary layer (ABL), the
structure of the ABL in the semi-arid North China under different weather conditions (sunny, cloudy and rainy)
was analyzed. The atmospheric boundary layer height (ABLH) was determined by different methods and criteria. In
addition, the characteristics of low-level jets (LLJs), surface turbulent flux and surface energy budget were
discussed. The results indicate that the average height of the ABL is 1790 m during the day while it is 250 m at
night when sunny. In the cloudy day, the average ABLH is 980 m in daytime and 430 m at night. The turbulent
kinetic energy in the surface layer shows a strong correlation with ABLH at night. LLJs mostly occur at midnight,
with an average altitude of approximately 390 m, and there is a positive correlation between the intensity and the
altitude of LLJs.
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Fig. 1 Potential temperature profiles of the atmospheric

boundary layer in the semi-arid region of Horqin
in July 2016
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Fig. 2 Specific humidity profiles of the atmospheric boundary
layer in the semi-arid region of Horqin in July 2016
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Fig. 3 Wind speed profiles of the atmospheric boundary layer
in the semi-arid region of Horqin in July 2016
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Fig.4 Time series of the ABLH determined by thermodynamic, dynamic and material transportation methods
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