‘Dry case’ target time-step organisation of TOUCANS

The resulting "dry’ scheme would then look like this: - o
I. computation of stability functions y3. ¢a. Ty, F—7. and F, from [I~ = IPE [= ‘lfij: + cold start]

|or at start for fast and dirty implementation: computation of i from [17]
computation of L, [, from ¢ and 1™

computation of 7., and Kg from [,,, e~, and F,

computation of 7rrg, and Kyrg from 7., Kg, and [1-

computation of € from w'#’, w'u', w'v’, and T,

computation of TTE from w’, w'’, and g

solver for prognostic TKE

solver for prngnns[ic TTE and prognostic L for next time step if not diagnostic
computation of K, K;: K, = Ly _‘;‘-»-"'Fx_.:-jll]_ K; = L CyrCy Vel o (11}
10. local vertical diffusion solver with K, K}
11. non-local solver with additional TPE(=TTE-TKE) source term

12. no need anymore for a non local correction to the final value of TKE (and of TTE)
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The main difference of TOUCANS with respect to other schemes is that the new
TKE is computed first (with direct ‘local’ closure in the case of prognostic TKE
only; with use of previous time step fluxes and present gradients in the case with
prognostic TKE & TTE). The exchange coefficients follow (and they are used even
in the fully prognostic scheme, because we want to differentiate SOMs from TOMs
terms, the ‘local’ solving acting as preconditioning for the ‘total’ solving).



‘Moist case’ draft extension to the target time-step
organisation of TOUCANS

The resulting 'moist’ scheme would then look like this:

I. computation of Ri; xe F__” and Riy_, =9 M(C) {;H;:i';” { 1%% ["L —-“%ﬁ] w .e;r::

2. computation of stability functions Y3 |, da | it 7 g ) F—= (TRip_ or Rig |,
and F. (Riy_ |

3. computation of L, [, from ¢~ and Ri;_ Differentiation for simulating

4. computation of 7, and K from[,,. e~, and F, the ‘s-conservation’

5. computation of 7ppp, and Kypp from 7., K, and I1- behaviour

6. computation of € from w's); , w'q;, w'u’, w'v', and T,

1. computation of TTE from 1w’ w', w'v’, and Trrpg

8. solver for prognostic TKE

9. solver for prognostic TTE and prognostic L for next time step if not diagnostic
[Remark: Here is a possibility to compute i, , (and stability functions following)
from resulting energies instead of computation in steps 1 and 2. ]

10. computation of K, K}: K, = LgCr Ve \y (Ri; |, Kj = LgCxCyvelHdg (Ri; |

11. local vertical diffusion solver with K, K

12. non-local solver with additional TPE(=TTE-TKE) source term according to relations
(60), and (61) Difficulty associated with the ‘resonance’ when the <w’.q’t> weight gets 0

13. no need anymore for a non local correction to the final value of TKE (and of TTE)

Apart from the two (important) remarks, the structure is dictated by the ‘dry’ one and by entropy considerations



