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Mis-representation of turbulent processes in the stable
atmosphere bounda y layer in NWP mode ls

1le a minor change 1n the turbulent d1ffus1v1ty
may have a major change on large circulation circulation
(Bryan 1987, Viterbo et al. 1999).
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main results

2(E_Eomparison of surface momentum flux for the ARPS computations
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main results

ARPS results with resolutions 3.125 m and 2 m
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the 1D model

f (73°N
H TSN

Domain of

height 4
U =8 m/s o(2) eight 400 m

10 K/km

<O0'w'> and <u'w'> at first
level initialized by MO model

; l '

Cooling at a constant rate of 0.25°C/hour from 265°C

Solve the 1D equations for <U(z)>, <V(z)> and <06(z)>
with three different turbulence models for <u'w'> and <0@'w'>




the turbulence models

- Blackadar model (1962):

- Mauritsen et al (2007) model:
- the fluxes are expressed as a function of the total (kinetic +
potential) energy p

- mixing length model : 1/L = 1/Kz + f/C, T+ N/C T2




Potential temperature at t=9 hrs

|linitial temperature profile
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Mean wind components at t=9 hrs

400

l _
| —U-2mres
J —U-TTE-I
il :
!;’ i — U-TKE-I
R [ o NI S WS SR - .
300 ] ---V-2m res
v §
p— “q:\ = V-TTE-I
= e 5
“"""--.. \"\ ....................................................................................................................................
E 200_ .................................. i .
U) \“'---_,H \_\
7 B, o
M““\l\ N
I § : ™
W
: n
100_ ................................... ..................................... .......................................................
/f/ e
/f’///
| _.-s-—-"";":’f/’ | | |

10



Heat flux, averaged over the last hour
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Modulus of momentum fluxes, averaged over the last hour

Momentum flux (m2 5 )

400 ‘ _
2mres
—TTE
—TKE-|
300\ 7
E
=200
i)
Q0
L
1000
0 t
0 0.06 0.12




Thermal diffusion coefficient Kh
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- Mise en place de deux outils permettant d'évaluer des modéeles de
turbulence sous-mallle un modg}e 1D et le le A RPS pour le

cas—test GABLSI .{E..: .},_:- o g ..h -:. '-'-t:- o
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-Perspectives :
* modification de BOLAM : introduction du modéele de longueur
de mélange de Mauritsen et al. (2007) (et de 1a loi Pr(Ri) obtenue

avec ARPS) — run « off-line » de BOLAM. s
* participation a GABLS4 pour le site « Dome C ». il
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