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Observations: Antarctic Plateau Dome C / Concordia

High frequency parameters (10 Hz) from 6 ultra-sonic
anemometers :
3D Wind components and sonic temperature

Low frequency parameters (30 min) : air temperature
(ventilated and not ventilated), relative humidity, wind
speed and direction (Young)

1 minute solar radiation components
Sub and surface temperatures
Radiometer HAMSTRAD (P. Ricaud)

RS (1 or 2 per day)
Alt=3233m
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o4 GabLs4

* Focus on very stable conditions with (Ri> 1), weak wind < 6 m/s, no cloud,
strong radiative cooling ~ 1.5K/h (GABLS1 = 0.25K/h)

Mast temperature Mast Wind speed

6 m/s
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'
GABLS4: several steps & 3 intercomparisons

SWin, LWin,
— Stage 0: LSM (snow scheme) driven by observations Tam Pre1om,
for 15 days LSM | |

— Stage 1: SCM with all the physics and surface

interaction: 36h forecast starting the 11t Dec 2009 ATP)O;%ZZTC
M
— Stage 2: LES and SCM, stagel atmospheric forcing but &
the surface temperature is prescribed.

~ Stage 3: LES and SCM. “ideal GABLS4" or simplified: no 1 pg
radiation, no specific humidity, constant geostrophic
wind, no advection, Ts prescribed. 1 km I

— Can we use stage3 with the LES results to understand , _.

the SCM deficiencies in stage2 and 1 ? I

m (E ) @ 22th Boundary Layers and Turbulence ME[TBEO
i FRANCE

P 20-24 June 2016, Salt Lake City, Utah

/L Vi
L L 777777777/
L L L7777 72/



http://www-lgge.ujf-grenoble.fr/infos/conception.shtml

' Preliminary results

* 1st Workshop organized in Toulouse 20-22 May 2015
GewexNewsletter Vol25 August 2015
www.gewex.org/gewex-content/files_mf/1438893730Aug2015.pdf

Presentations and setup available on the GABLS4 website:
www.cnrm-game-meteo.fr/aladin/meshtml/GABLS4/GABLS4 . himl

m G 22th Boundary Layers and Turbulence ME[TBE .
20-24 June 2016, Salt Lake City, Utah FRANCE
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' Preliminary results

* 1st Workshop organized in Toulouse 20-22 May 2015
GewexNewsletter Vol25 August 2015
www.gewex.org/gewex-content/files_mf/1438893730Aug2015.pdf

Presentations and setup available on the GABLS4 website:
www.cnrm-game-meteo.fr/aladin/meshtml/GABLS4/GABLS4 . himl

New setup for all the stages and for LSM, SCM and
LES
- prescribed albedo=0.81, zOm=1mm, zOh/q=0.1mm,
Emis=0.98 and snow inertia
and for SCM :
- a prescribed vertical grid with a first level at 2.5m
and 17 levels below 100m (dz ~ 5m)
S > oundary Layers a rbulence (4
WOOD06 S 22 Soumdoy Loyers ond Turbulerce - PEH
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Impact of the new setup SCM stagel

1st Simulations = New setup

Tsurf

2R -
254
o573
o |
251
250
249 -
248

- KMNMI 1b
- WRF-NOMY 1b
NCEP 1a
NASA LaRc 1a
— LMDZ CLIM 1a
MetOffice 1a
ECMWF 1a
CMC 1a
e MF_ARP 1b
e MF_ARO 1b
—_— Obs

0.75 i 125 1.5 0.25 05 0.75 1 125 1.5

= 0.25 05
'Time since 11 Dec. (day)’ 'Time since 11 Dec. (day)’

Less variability with the new simulations especially during day
time (mainly due to the prescribed albedo). During night, for
the Ts min, the variability is probably due to the turbulence
scheme and/or to the surface layer

g p & ©)
m G S 22th Boundary Layers and Tul:'bulence MeTED
20-24 June 2016, Salt Lake City, Utah
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Impact of the new setup SCM
1st Simulations Ws at 18h UTC New setup
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Impact

1st Simulations Ws

of the new setup SCM
at 18h UTC New setup
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obs_w04
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REF_LaRC_HR_FREF_stage? 1
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Comparison with the mast data : stage 2

0

06 12 18 oo o5 12
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REF MF _ARP FREF stage2 G2
REF_MO_UM_FREF stogeZ w02
REF_MCEP_GFS_SREF _stogeZ w02

, REF cmc gdps4.0.0 FREF stogel? 01

REF_ecrmwi_ifed&r2 FREF _stogeZ w0
REF_lg_LMDZMAR_FREF_stogeZ_ i1
REF_lg_LMDZ_FREF_stage2_win

2\3510 T T T T T T T T T T T T T T T T T T T T T | T T T T T T T T T T T

NO decoupling 9 ] 06 12 18 oo 06 12
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Comparison with the mast data : stage 2
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V wT at 7m vs dT/dz : stage 2
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MLS4 : comparison between stage2 & stage3

Stage 2 : WIND 18h Stage 3 : WIND 18h

400 ' !

o =
T T T T T
0.0 2.0 4.0 6.0 8.0 0.0 2.0 4.0 .0 8.0

ml/s m/s

The « ideal case » or stage3 is representative to the real case and
the differences between models are similar > comparison between
SCM and LES on stage 3 will be very useful (several LES) but ..

: 4 - ©)
m G S % 22th Boundary Layers and Tur MeTED
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’Sensmvny to the r'esolu’rlon PALM & J PL
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LES intercomparison: distributions at
observed levels at 17h
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' Conclusions

* New simulations for stage 1 & 2 with given albedo, roughness
length, snow density, emissivity, model vertical grid => better
comparison among models and less variability

" For the SCM, with the fine vertical grid, almost all the SCM have a
LLJ but too high ..

" Large variability for the sensible heat flux and surface
temperature between models for the LSM and SCM (not shown)

* Prescribing the surface temperature reduces the scatter among
models - importance of surface interaction and the positive

feedback

m G 22th Boundary Layers and Turbulence ME[TEE .
20-24 June 2016, Salt Lake City, Utah FRANCE
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' Perspectives

* For the LES and Stage 3 (simplified setup) very similar Yo more
complex setup : good consistency with tower observations : but oo
large turbulence (reducing zo) and not strong enough stability at night
(vertical and horizontal resolution ?).

" Large differences among LES models in term of horizontal
distributions, spectra,... can we relate those differences to the
subgrid scale schemes ?

"For the extreme stable case very high resolution is required
dx=dz=1m ? Same for all the LES ? Effective resolution ?

* More diagnostics (using process diagram Bosveld et al
(2014))comparison between 1D and LES with uncertainties : on going
work ...

m (E ) 5 22th Boundary Layers and Turbulence ME[TEE .
20-24 June 2016, Salt Lake City, Utah FRANCE
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