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1. Title 

Numerical simulation of ABL and convection in the atmosphere 

2. Course description 

Atmospheric dry and moist air motions at the spatial micro- and meso-scale (i.e. in the range from 

1 m to 100 km) and their interaction with Earth’s surface (e.g. topography, land-sea transition, urban 

texture) have a significant influence on many aspects of human life. Most of these flows, which can 

be forced dynamically and/or thermodynamically, can be numerically simulated by means of different 

computational techniques that, according to their specific characteristics in terms of physical 

modelling and computational strategy, are able to capture different phenomena in the atmosphere 

extending within the turbulent boundary layer or up to the top of the troposphere. The aim of the 

course is to provide the basic knowledge of the mostly used numerical models in the field of wind 

science and engineering and present their main applications. 

3. Course Organization 

The course consists of lectures and tutorials, in which the active involvements of the participants will 

be required: 

Lecture 1: Introduction to numerical wind modelling 

Lecture 2: Mass-consistent models 

Tutorial 2: Case studies on roughness transition and the role of atmospheric stability 

Lecture 3: CFD models 

Tutorial 3: Case studies on urban flows and numerical wind tunnel simulations 

Lecture 4: Mesoscale meteorological models 

Tutorial 4: Case studies on strong synoptic winds and downslope winds 

Lecture 5: Cloud models 

Tutorial 5: Case studies on strong thunderstorm winds 

4. Teachers 

Massimiliano Burlando 

5. Duration and credits 

10 hours (2 credits) 

6. Activation mode and teaching period 

The minimum number of participants to activate the course is 3. The course will be held in June-July 

2018. 

7. Deadline for registration 

The deadline for applications is June 1st, 2018. Please, send an e-mail confirmation to Massimiliano 

Burlando, massimiliano.burlando@unige.it. 

8. Final exam 

mailto:massimiliano.burlando@unige.it


Written examination (simulation of a simple test-case at the end of the course). 

9. Recommended references 

 Emeis, S. (2011). Surface-based remote sensing of the atmospheric boundary layer. Springer. 

 Pielke, R. A. (2013). Mesoscale meteorological modeling, Third edition. Academic Press. 

 Bluestein, H.B. (2013). Severe convective storms and tornadoes. Springer. 


