UNIVERSITAT POLITECNICA WAGENINGEN
DE CATALUNYA METEDOROLDOGY AND AIR QUALITY
BARCELONATECH L
A’ Universitat de les THEU
o) UNIVERSITETET I BERGEN Illes Balears UNIVERSITY
GEX> OF UTAH

sounuapiiayegliateIilErnooil
andiSunsewiuibulence

M. Lothon, Laboratoire d’Aérologie, University of To  ulouse, CNRS, FRANCE (D

) | AL L L L LML LR M ! ' AR T TR, ! LAy ey S TL I' 11 ‘
i II ! ]|' i [ 'I'I."’..‘,’ ..I:l' | 1 If||',1, II| I' ll.'.'l. I'|'I|.'I.". R 1 '-.. W

Nl | | | |1 [ | | P " I J I |
@ INSU ' '.I.hl'i .|| .I:llllllllir.li! ! ’ I| |:| ’ |' III|:I .:'! r .'|.[ l |I| ||l I I | I| | I | | IIIIII +: ' | |-:I {
R A | PRV e ALY T B B j; RN TRURAR PPN )
ccoskE I h “" "l " LT T T T ) LAIEL L Eﬁiggm e
Gnmgihncdiaerial Svstemislnoif:wshcrm Rc.lsi,ar,ch / _

servatoire

Université

| aul Sabatier
FRANCE - b Al
wwwwwwwwwww
I ES [ I | 1 s 1 | I I i 1

M. Lothon, F. Lohou, P. Durand, F. Couvreux, D. Legain, E. Pardyjak, J. Vila Guerau de A., J. Reuder, D. Pino, P. Augustin,
Y. Bezombes, A. van de Boer, J. Cuxart, L. Fleury, B. Gioli, F. Gibert, J. Groebner, O. Hartogensis, A.C. van Kroonenbeerg,
S. Martin, G. J. Steeneveld, Y. Seity, C. Yague, H. Jonker, W. Angevine, D. Lenschow, Z. Sorbjan






Noon Sunset
Stull, 1988 - concept

Sunrise

A few numerical studies, scarce observations...

L ate 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

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 evolution of Transport of trace gases and
turbulence intensity & scales water vapour

Of the various layers _ _
of the role of the various Representation of the diurnal
(surface layer, mixed- PBL processes (entrainment, cycle by meteorological models

layer, residual dynamical turbulence, _
layer,...) convection, advection...) Evaluation of the forecast
models
of the role of surface

\ / \ eterogeneity / \ /

Method: Observations & Numerical simulations
(1D mixed-layer model, LES, Mesoscale, NWP)
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Instrumented towers

Tethered and radiosounding balloor
Aircraft and UAS

Remote sensing: UHF, sodar, lidar
Scintillometers
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Exploration needs

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

» Surface layer spatial heterogeneity
Surface cover heterogeneity, soil moisture, heatge, energy balance phase
shift

e Radiation divergence
» Advection, large scale subsidence, baroclinicity

» Gravity waves



Photos: P. Dumas/Look-at-Science/BLLAST



Avions et Drones
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Experimental ground deployment
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- first 3 km of the

atmosphere.

Super site 2 : Impact of the




“Divergence & skin flow sites”,
Pardyjak & Alexander, Univ. Utah
Hartogensis, et al, MAQ, Univ. Wageningen

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



Summary table of the IOPs
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Meteorological conditions




Meteorological conditions




Meteorological conditions







Examples of observations — Vertical structure

UHF wind profiler measurements
30 June 2011

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



Examples of observations — Vertical structure

Vila Guerau de Arellano, Univ. Wageningen



Examples of observations — Vertical structure

Vila Guerau de Arellano, Univ. Wageningen



Examples of observations — Surface heterogeneity

1 km

SUMO UAS

Reuder, Jonassen and Lindenberg, Univ. Bergen



Examples of observations:

The transition as seen by the tethered
balloon measurements

Lohou et al, Laboratoire d’Aérologie
Pardyjak et al, Univ of Utah
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Legain et al, Météo-France
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Legain et al, Météo-France
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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!



