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EDMF and moist convection

ED MF
Eddy Diffusivity represents mixing by small w'o'= _k5_§0+M((pu -0)
scale turbulence 0z
o Downgradient diffusion
Mass Fluxes represent mixing due to
asymmetric turbulence (plumes) 4dn

initialize explicit ensemble of plumes
o Individual plumes undergo stochastic

lateral entrainment /X\A]
n <

LN X

Suselj, Teixeira & Chung, JAS, 2013
Suselj, Kurowski & Teixeira, JAS 2019

o PDF of surface layer thermodynamics to & ‘—:// P




CLUBB+MF ...

ED MF
e Eddy Diffusivity represents mixing by small w'Q'=—kA<+M(p,—p)
scale turbulence 0z
o High-order turbulence model CLUBB
e Mass Fluxes represent mixing due to
asymmetric turbulence (plumes) 4k

o Individual plumes undergo stochastic

lateral entrainment /X\A]
n <
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Suselj, Teixeira & Chung, JAS, 2013
Suselj, Kurowski & Teixeira, JAS 2019

o PDF of surface layer thermodynamics to ‘__:// ,; @
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o Cloud-aerosol interactions = — LI
@) InClUSion OF tra cer transpo rt Figure 1. .CAM single column mode{ experimerllts of the Large-Scale Biosphere-Atmosphere case (LB'A),
. o ene . representing the diumnal cycle of moist convection over land. (Left) Top of the plume ensemble, and (right)
O CO nveCtlve |n|t|at|0n alOFt cumulative precipitation rate. LES refers to large-eddy simulation reference, ZM refers to the operational

deep convection scheme in CAM, whereas v0, v1, vi-coldpool and v1pp-coldpool refer to different
configurations of CLUBB+MF discussed in the text.
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AMIP Runs (1998-2017)
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AMIP Runs .
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AMIP Runs (1998-2017) cloud water and radiation
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cloud water in the vertical
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clubb+mf convection vs. cam7 convection

clubb+mf:

3

J

Warms & moistens the tropical
atmosphere compared to CAM7

Deep Cu is deeper; detrainment occurs
much higher than in CAM7

Magnitude of Deep Cu mass fluxes
similar to ZM

Competitive tropical variability (AMIP)
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cloud water bias in the vertical
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cloud water and radiation
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Larger cloud radiative
forcing coincides with
larger cloud water
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