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CS UPS – 18/01/2011
BLLAST -F. Lohou

Stull, 1988 - concept

?

Late afternoon transition:

• Progressive shut down of the surface heating

• Stabilization of the temperature profile close to the su rface

• Transition from thermal turbulence to dynamical turbu lence
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A few numerical studies, scarce observations…

Challenges:  - PBL decaying still not well understood and represented
- Transitional aspects
- Competition of several weak forcings
- Close to (or beyond) the edge for scaling laws and boundary layer definition
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Of the various layers

(surface layer, mixed-
layer, residual

layer,…)
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� of the evolution of
turbulence intensity & scales

� of the role of the various
PBL processes (entrainment, 

dynamical turbulence, 
convection, advection…)

� of the role of surface 
heterogeneity
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� Transport of trace gases and
water vapour

� Representation of the diurnal 
cycle by meteorological models

� Evaluation of the forecast
models

Method: Observations &  Numerical simulations

(1D mixed-layer model, LES, Mesoscale, NWP)
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Instrumented towers
Tethered and radiosounding balloons
Aircraft and UAS
Remote sensing: UHF, sodar, lidar
Scintillometers
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Exploration needs

• PBL Vertical structure 
multi-layering, shear, entrainment, stability

• Surface layer spatial heterogeneity 
Surface cover heterogeneity, soil moisture, heat storage, energy balance phase 
shift

• Radiation divergence

• Advection, large scale subsidence, baroclinicity

• Gravity waves
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Photos: P. Dumas/Look-at-Science/BLLAST



2 km

Site 1

Site 2

UAS

avions

Avions et Drones
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Super-Site 1

Super-Site 2

Profiler Network (2 UHFs & 1 sodar)

Lannemezan

Experimental ground deployment

Scintillometer path

Scintillometer path

Super site 1 : Thorough
vertical monitoring of the
first 3 km of the
atmosphere.

Super site 2 : Impact of the
surface heterogeneity.

Site 3
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“Edge site”, Hartogensis, van de Boer et al, 
MAQ, Univ. Wageningen

“Divergence & skin flow sites”, 
Pardyjak & Alexander, Univ. Utah 

Hartogensis, et al, MAQ, Univ. Wageningen



Summary table of the IOPs
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14 June 2011
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Meteorological conditions

14 June 2011



30 June 2011
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Meteorological conditions

30 June 2011



2 July 2011
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Meteorological conditions

2 July 2011
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Examples of observations – Vertical structure

Saïd and Campistron, Laboratoire d’Aérologie, Univ. Toulouse

�		
���		
��

UHF wind profiler measurements
30 June 2011



Vila Guerau de Arellano, Univ. Wageningen
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Examples of observations – Vertical structure



Vila Guerau de Arellano, Univ. Wageningen
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Examples of observations – Vertical structure



Forest

corn moor

Reuder, Jonassen and Lindenberg, Univ. Bergen
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Examples of observations – Surface heterogeneity

SUMO UAS

1 km



Lohou et al, Laboratoire d’Aérologie
Pardyjak et al, Univ of Utah

Examples of observations:

The transition as seen by the tethered 
balloon measurements
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Legain et al, Météo-France
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Legain et al, Météo-France
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Reuder et al, COST action



Coming: Post-field workshop 6-7 February 2012
Summary of our observations
Organisation of our work

http://bllast.sedoo.fr

Thank you for your attention!
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