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Abstract : In order to study the effects of local and non-local mixing of different planetary boundary layer parameterization
schemes in high resolution numerical forecast model, this work simulated two cases of heavy rainfall processes based on
WRF ADAS Real-time Modeling System 2.0. By comparing and analyzing the physical quantities in the simulation re-
sults, the main conclusions are as follows: (1) The stronger the non-local effect of the parameterization scheme, the
stronger the vertical turbulent mixing effect of the simulated boundary layer, also the mixing layer much deeper. The ver-
tical transport of kinetic energy, thermal energy and water vapor is also stronger, and the vertical profile of the potential
temperature is more stable during the day. (2) The stronger turbulent mixing during heavy rainfall in nonlocal mixing
made contribution to more precipitation. Nonlocal mixing had the strong effect on precipitation efficiency of heavy rain,
while the local mixing had more influence on the light precipitation. (3) The near surface variables showed an obvious
diurnal cycle after using the boundary layer parameterization schemes. When the planetary boundary layer parameteriza-
tion scheme was turned off, the water vapor could not be transported vertically by turbulent mixing, hence less precipita-
tion was produced. The diurnal cycle of near surface variable was not found in the marine area.

Keywords : meteorology ; numerical weather forecast ; planetary boundary layer parameterization scheme ;local mixing;non-

local mixing;high resolution numerical forecasting model



