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Abstract

This paper investigates the characteristics of turbulence schemes. Turbulence closures are fundamental for modeling the
atmospheric diffusion, transport and dispersion in the boundary layer. In particular, in non-homogeneous conditions, a proper
description of turbulent transport in planetary boundary layer is fundamental aspect. This study is based on the Regional
Atmospheric Modeling System (RAMS) and combines four different turbulence schemes to assess if the different schemes
have a impact on simulation results of vertical profiles. Two of these schemes are Isotropc Deformation scheme (I.Def) and
Anisotropic deformation scheme (A.Def) that are simple local scheme based on Smagorinsky scheme. The other two are
Mellor-Yamada scheme (MY2.5) and Deardorff TKE scheme (D.TKE) that are more complex non-local schemes that
include a prognostic equation for turbulence kinetic energy. The simulated potential temperature, wind speed and mixing
ratio are compared against radiosonde observations from the study region. MY2.5 shows consistently reasonable vertical
profile and closet to observation. D.TKE shows good results under relatively strong synoptic condition especially, mixing
ratio simulation. Validation results show that all schemes consistently underestimated wind speed and mixing ratio but,

potential temperature was somewhat overestimated.
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Fig. 1. Map of Korean Peninsula(left panel) where Gwangyang area(square) is highlighted. The inset figure in the right panel
shows domain used in RAMS and radiosonde observation site is denoted(@).
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Fig. 2. Surface weather chart at (a) 0900LST on 24 and (b) 0900LST on 25 August.
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Table 2. Evaluated Root Mean Sqeared Error and Mean Bias of potential temperature and mixing ratio, "Total" refers to mean

value
RMSE MB

Potential Temperature MY2.5 A.Def I.Def D.TKE MY2.5 A.Def L.Def D.TKE
08.24 0700 LST 0.63 0.65 1.00 1.55 -0.25 -0.27 -0.16 -1.43
08.24 1500 LST 0.69 0.72 0.90 1.28 0.12 0.09 0.30 -0.25
08.25 0600 LST 1.06 1.06 1.60 1.04 0.49 0.48 0.61 0.17
08.25 1200 LST 1.23 1.24 1.56 1.04 0.63 0.59 0.87 021
Total 0.90 0.92 1.27 1.23 0.25 0.22 0.40 -0.32
Mixing Ratio MY2.5 A.Def I.Def D.TKE MY2.5 ADef IDef D.TKE
08.24 (0700 LST 3.87 3.94 3.73 2.62 -3.48 -3.52 ~3.56 -2.32
08.24 1500 LST 4.22 4.22 4.94 2.66 -2.40 -2.33 -2.89 -1.26
08.25 0600 LST 4.54 4.58 421 3.19 -3.18 -3.20 -3.12 -2.40
08.25 1200 LST 1.34 1.57 2.35 0.64 -0.66 -0.52 -1.42 -0.09
Total 3.50 3.58 3.80 2.28 -243 -2.39 ~2.75 -1.52
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Fig. 10. Evaluated mean Index Of Agreement of potential
temperature and mixing ratio.
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