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Abstract Based on the mesoscale regional numerical model (WRF) and spectral nudging method,
this study simulates a cold air pool (CAP) process during the 2021 Winter Olympics test
competition. In this paper, the vertical change of the wind temperature field during this process
has been analyzed, and the specific reasons for the formation and dissipation of the CAP has been
revealed. The results show that the stationary synoptic situation is the general background for the
maintenance and development of the CAP. During the development of the CAP, the temperature
inversion layer was rapidly established from top to bottom, and the southeast cold air flow
appeared at the bottom of the valley. Affected by the downward gravitational wind, the cold air
accumulated to the bottom of the valley continuously, and the depth of the CAP increased. After
sunrise, the large-scale system winds over the mountain was reestablished. The temperature
inversion layer was eroded from the bottom, and the structure of the CAP was destroyed. The
strong radiation cooling at night time is the main reason for the formation of the CAP. The
difference in the intensity of the radiation cooling will cause the difference in the cooling range of
the CAP. The sudden enhancement of the radiation cooling after midnight created favorable
conditions for the maintenance and development of the CAP in the middle and later periods. By
analyzing the evolution of the potential temperature profile, friction velocity and boundary layer
height during the process, it can be confirmed that the development of turbulent activity is an
important factor in influencing the dissipation of temperature inversion and the destruction of CAP

structure.

Keywords: cold air pool, Winter Olympic Games area, temperature inversion, radiation cooling,

turbulence
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Fig.1 Geographical distribution and automatic stations in Competition area of Chongli,
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Fig.2 Weather charts of 700hPa (a) and 850hPa (b) at 20:00(CST) 23 February 2021.Geopotential
height (blue contour, unit:10gpm), wind(vector, unit: m/s), temperature(red contour, unit: C), and

wind jet(green shaded area, unit: m/s). Competition area of Chongli is distinguished by red star.
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Fig.2 Weather charts of 500hPa and sea level pressure field at 20:00(CST) 23 February
2021.Geopotential height (blue contour, unit: 10gpm), wind(vector, unit: m/s), FY-2E TBB (color

shadow, unit: K) (a), sea level pressure field (blue contour, unit: hPa) (b)
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Table 1 Mode parameterization scheme setting

dol do2 do3
Microphysics Morrison 2-moment Scheme
Longwave Radiation RRTMG Longwave Schemes
Shortwave Radiation RRTMG Shortwave Schemes
Land Surface Model Thermal Diffusion Scheme
Surface Layer Revised MM5 Scheme
Planetary Boundary Layer Physics Yonsei University Scheme
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Fig.15 Diurnal variation of (a)downward shortwave radiation(DSR), (b)upward shortwave
radiation(USR), (c)downward longwave radiation(DLR), (d)upward longwave radiation(ULR)
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