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What'swrong with the old PBL physics?

* The CSU GCM currently uses.
¢ A mixed-layer model for all PBL clouds except shallow Cu

® Arakawa-Schubert for shallow Cumuli




What'swrong with the old PBL physics?

* The CSU GCM currently uses.

¢ A mixed-layer model for all PBL clouds except shallow Cu
¢ Arakawa-Schubert for shallow Cumuli

* Thisisinadequate for PBLsthat have:

stable soundings large shear shallow cumuli




Stratus

Subtropics




How do we In practice combine
turbulence closure and mass-

flux theories?
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Plume Eguations

* VV'—'l.pl — 0(1_0’)(Wup_wdn)(qjup_qjdn)

updr aft

continuity

* Thisapproach is not taken with momentum fluxes




Tradewind Cu Stratocumulus
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Summary 1: Incorporation of the classic
ADHOC approach in GCM

Current PBL physicsin the CSU GCM isnt adequate

By combining mass-flux with HOC, the ADHOC

model is capable of representing a wide range of PBLS,
Including transitional cloud regimes

A big challenge with ADHOC is making the momentum
fluxes and pressure terms consistent with the ADHOC
framework. Thisis needed before implementation

Towork inthe CSU GCM, ADHOC must be ableto be
run at much larger At and Az. We also need new
entrainment and surface flux parameterizationsand a
method to couple ADHOC to deep convection

Deep convective param may also someday use ADHOC?




Summary 2: Incorporation of ADHOC
Into CRM version of GCM

In a CRM, the horizontal resolution is~4 km - thus, clouds
must be parameterized. In the current version of the CRM,

PBL turbulenceisparameterized with a smple tke-based

closure. Thisisinadeguate and currently produceslittle or
no stratus or shallow cumuli. ADHOC will help with this.

| ssues facing incor poration of ADHOC into the classically
parameterized GCM arethe same here (entrainment,

time and spatial resolution, coupling to deep convection).
An additional thing that must be included hereisthe horiz

divergence of fluxes.
Deep convection does not need to be parameterized.

| f successful, thiswill betheworld’sfirst CRM with an
explicit PBL top.




