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Fig.1 Simulated profiles of average potential

temperature from each test at different times

( Different color lines represent different times)
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Fig.3 The probability density distribution of vertical velocity (the left) , potential temperature (the middle)

and absolute mass concentration of tracer (the right) from each test at different heights in boundary layer at 13;00 BST
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Fig.4 The variance profiles of simulated potential temperature, u, v and w from each test at 13.:00 BST
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Effect of Large Eddy Horizontal Resolution on Simulation of
Entrainment and Tracer Vertical Transport

WANG Rong', HUANG Qian’, YUE Ping’

(1. Gansu Weather Modification Office, Lanzhou 730020, China;2. Key Laboratory for Semi — Arid Climate
Change of the Minisiry Education, College of Atmospheric Sciences, Lanzhou University, Lanzhou 730000, China;
3. Institute of Arid Meteorology, China Meteorological Administration, Key Laboratory of Arid Climate
Change and Reducing Disaster of Gansu Province, Lanzhou 730020, China)

Abstract : The effects of horizontal resolution of the model on convection, entrainment process and vertical transmission of tracers in
boundary layer were studied by using the field intensive observation data in Dunhuang arid area and large eddy model (LEM). The re-
sults show when the horizontal resolution of the model was improved, the more the number of convection bubbles, the smaller the scale
and the stronger the convection intensity in the boundary layer were simulated. And the potential temperature variance increased, the
horizontal velocity variance decreased, the vertical velocity variance increased, and the upward cold flow contributed the most to the
heat flux in the entrainment layer. The higher the model horizontal resolution was, the wider the distribution range of probability density
functions (PDF) of vertical velocity, potential temperature and tracer concentration were, and the more distinct the subtle variation
characteristics were. In addition, the spatial distribution of tracer was simulated to be more detailed and the tracer transport was also
higher with increasing the horizontal resolution of the model. Considering the greater noise generated in the simulation process and the
longer computing time in the high resolution simulations, the use of 200 m grid spacing as LEM horizontal resolution in simulating was
an ideal choice, which could not only simulate the average structure of the boundary layer convection, but also the smaller distribution
of the boundary layer turbulence could be simulated.

Key words: large eddy simulation; horizontal resolution; boundary layer; entrainment; tracer; vertical transport
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