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Computation of turbulent fluxes in TOUCANS:

TOUCANS — Third Order moments (TOMs) Unified Condensation
Accounting and N-dependent Solver (for turbulence and diffusion)

Upper-air vertical turbulent fluxes:
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Computation of turbulent fluxes in TOUCANS:

Prognostic TKE-equation:
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Surface layer vertical turbulent fluxes:
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Basic schemes and emulations:

Turbulence scheme depends on:

4 free parameters (C3, C., v and 0,) — basic properties

3 functional dependencies (P, Q and R) — shape of stability functions

Scheme realisations:

Model | Model II eeQNSE eeEFB
Cs 1.18 1.18 1.39 1.25
Ce 0.871 0.871 0.798 0.889
U 0.526 0.526 0.464 0.532
0, 2/3 0.29 0.324 0.113
P const. const. const. F(Ri)
Q const. const. F(Ri) F(Ri)
R const. F(Ri) F(Ri) F(Ri)




Mixing length options:

Geleyn-Cedilnik (GC):
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Mixing length options:

Deardorff (DE8O): /
2e
LN = F
Coded combinations:
CGMIXELEN Ri>0 Ri<O0
EL1 Lgr—T0 Lgr—T0
EL2 LBL—TO min(\/LBL_TO . LGC' LBL—TO)
EL3 min(LNr Lmax) LGC
Lge " Ly
EL4 Lge
1/1'260 + Ly
ELS min(Lg,—10,Ly) Lgr-ro0
ELE Lpy, Lpr-sc or Lpp—mx Lpy, Lpr-sc or Lpr-mx

(*)

(17)



L — [ conversion coefficient:

using the model Il values from Table2. and (*):

lm=a-Lz%-L (**)

HUMIDITY [%]

TEMPERATURE [K]

0.60
0.30
0.00
0.30
{.60

__ﬂ_rgn II I ; ; ; ; ; . 1 1 [l [l [l [l [l [l
0 6 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 54

WIND SPEED [m/s]

SURFACE BIAS
21.06.-05.07.2009.

1

N a=—
_ﬂm 1 1 1 1 ] 1 1 1 6
0 6 12 18 24 30 36 42 48 54




L — [ conversion coefficient
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L — [ conversion coefficient

Relative humidity
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L — [ conversion coefficient:

This a seems to be to small. What happens if we increase it?
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L — [ conversion coefficient
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L — [ conversion coefficient
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L — [ conversion coefficient

idity
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Temperature
500 mb

250 mb

Different formulations of BL89 length scale
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Profiles of turbulent diffusion terms:
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Profiles of turbulent diffusion terms:
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Conclusion and plan for further work:

Setting L — [ conversion factor for BL89 length scale to a=1 leads to
significant decrease of BIAS over L., but high STDEV deteriorates RMSE.

Implementation of original BL89 length scale formulation leads to
decrease of STDEV and RMSE for temperature (compared to Lg; _10)-

Further work:

Check the rest of TOUCANS code

Limit the value of L to the height of the computation level

Verification of prognostic TKE using available tower measurements
like Cabauw or few Croatian towers

Implementation of TKE and TTE budget equations into DDH and
verification of corresponding terms using tower data



Thank you for your attention!

Any guestions?
Suggestions?



