
ESS5203.03 - Turbulence and Diffusion in the ABL : Winter 2020 - Notes  2b

Text: J.R.Garratt,  The Atmospheric Boundary Layer, 1994. Cambridge, Chapter 8

Boundary-Layer Modelling issues.

Modelling within large scale models, modelling of the boundary-layer. Surface layer or Planetary BL?

1-D steady state, 1-D time dependent - diurnal cycles, 2-D, 3-D steady state. 

Boundary conditions, lower and top. How to treat surface? Coupled to soil (or ocean or ice) model. 

CLASS

Slab, RANS local or non-local closure, 1st, 1.5, 2nd order closures, LES.

Where to start? Garratt puts stress on surface boundary. Energy budget issues.

1-D Diurnal cycle (Weng and Taylor, 2003, Boundary-Layer Meteorology)
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E-l, E-ε, q2-l closures are 1.5 order or (low) 2nd order closures. Can also formulate full 2nd 
order closure.
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E-ε   needs an equation for ε.

Based on a creative imagination? Seems to work well and is widely used in engineering applications but 
needs some adjustment in PBL. More creative imagination in q2-l equation, Mellor, Yamada
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Initial profiles - neutral stratification E-l above E-ε below
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So we cover stable and unstable cases. Initial condition is steady state neutrally-stratified solution. 
Integrate for 10 days repeating diurnal cycle, Upper boundary had Ug = 10 ms-1, Vg = 0, θ = 271.1K.
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Computational issues,

Finite difference grid, explicit or implicit, near singularity at ground, z-transformation and wall layers.

Better treatment of the surface boundary condition, for potential temperature and mixing ratio. Coupling 
with soil layer.
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