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CSD features

Provide a subgrid complement to the resolved part of the convective updraughts.

Resolved signal adaptive scheme, more than simply scale-aware.

Perturbation plume

Prognostic evolution (w

¢, oy op, cloud top)

Physically based mixed closure (CAPE + Moisture convergence)

Specific triggering, based on resolved condensation.



Triggering methods

A mixed source parcel is lifted up to its LCL
where a buoyancy kick is added, allowing or not to reach the LFC.

Referring to the initial source parcel,

ATv - max{*A Tvxa mm[(A Tv,LCL + ATv,rc + ATv,...)7 ATv,cina ATvx]}
—_— —

kicks barrier

¢ Main kick: resolved condensation over a thickness GTRTHCK~ 700hpa:

Z L’AFI
A Tees = max|0, gAtkiL
POFA

I=L
A Tv,rc = 'Vrc(]- + A/"CA(TCA) [A Tch(]- 7CA0'CA) TO,rc]

(oca is mesh fraction from cellular automaton).



Triggering methods (I1)

e Possibe complementary kicks:

— TKE (Kuell & Bott 2008):
AT, e = v max[0, (21/(TKE))3 — 1]
— Relative Humidity (Narita & Ohmori 2007)

2 0 if RH < 0.75
ATy re = YrRH(Gv) usi R RH-0T5 if 0.75 < RH < 0.95

L(T,a)d:
R L(T, ai)gs A1 if RH>095




Interaction with mean grid box

e subgrid transport fluxes # production fluxes: My = M,/ max[GCVFXM, (1 — o,)]
* subgrid condensation flux added to resolved flux

e N¢. =0, + op (detrained fraction), now with max overlap in cloud scheme (LSMGCDEV)
and radiation (LNEB_FP)

o Compute convective activity index (resolved and subgrid)

(—w — oywd—wn)

¢ = max|0, ]

Wr

that can be used in microphysics to affect auto-conversion thresholds and efficiencies.
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Further on...

CSD revision for strong convection cases:

— more triggering did seem to improve
— enhancing other interactions: assessment of subgrid transport

e Deeper insights into the mixed phase

Further feedbacks on microphysics

¢ Density currents, cold pools



