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Transilient Turbulence Theory for Unevenly—spaced Grids and
Its Applications to the Modeling of Atmospheric Boundary Layer

Liu Xiaohong and Hong Zhongxiang
(LAPC, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract

In this paper, the transilient turbulence theory and the parameterization of turbulent closure devel-
oped by Stull are extended to the case for nonequally spaced grids. Then a 1-D atmospheric boundary
layer mode including the non—local transilient turbulent closure with nonequally spaced vertical grid
arrangement is used to simulate the Wangara data of 24 hours. In comparison with the modeling results
with equal—size grid points, out numerical results can well simulate the spatial and temporal changes of
Wangara data of wind, potential temperature, water vapor and turbulent kinematic flux. The extension
of the transilient wrbulence theory is proper and may have broader applications to atmospheric bound-
ary layer modeling and other models (for example, meso—scale models).

Key words: tramsilient turbulence theory; atmospheric boundary layer modeling; unevenly—spaced
grids.



