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An Idealized Diurnal Cycle

● Idealize with respect to reality to study the 
interactions between the most dominant 
processes

The Frontier of Meteorological Modelling: Plot adapted from H. Jonker. SBL Delft workshop (2017)



  

Forcing for momentum

The usual suspects:
A Pressure gradient and the Coriolis parameter introduce a so-called “geo wind” vector:

Initialize the relevant volocity components in a geostrophic balance:



  

Moisture / water

The cases consider dry boundary layers 



  

Forcing for the 
Thermodynamic Variable

Not prescibe heat flux or temperature at the 
bottom surface. 

Rather: Employ a simple soil energy balance

Introducing buoyancy as the thermodynamic variable:



  

Forcing for the 
Thermodynamic Variable

For the soil flux we use a simple “negative feed back”, based on a Lumped 
parameter (Lambda)*:

* See: Van de Wiel et al. Regime Transitions in Near-Surface Temperature Inversions, JAS (2017)



  

Forcing for the 
Thermodynamic Variable

For the net radiation we prescribe a typical evolution according to:



  

Initialization

A constant stratification:



  

Conceptual model of the Diurnal Cycle



  

5 Parameters Describing this Cycle
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Single-Column Model Results



  

Single-Column Model Results



  

Single-Column Model Results



  

Single-Column Model Results



  

Large Eddy Simulation



  

Conclusion

The present model scenarios strike a sensible 
balance between model system complexity and 
physical realism for idealized studies on the 
diurnal cycle. 
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