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A unified stochastic multi-plume JPL EDMF
model for PBL, shallow and deep convection

1. Locally-driven turbulence

«  Prognostic TKE eddy-diffusivity and PDF cloud macro-physical models
2. Convective updrafts

« Multiple, surface buoyancy driven updrafts, stochastic entrainment rate

» Kessler type microphysical parameterization (warm, mixed and ice phase)

3. Convective downdrafts
» Govern by equations similar to updrafts
 Driven by evaporation of precipitation entrained from updrafts

4. Cold pools
Driven by subcloud flux due to downdrafts
« Modify updraft surface conditions and their size distribution (and entrainment rate)
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representation of
dry, shallow and
deep convective
boundary layers
by the JPL-EDMF
model
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JPL-EDMF in single-column-model, A et Propulsion Laboratory
comparison against large-eddy-simulations s

Marine precipitating convection Diurnal cycle of continental convection
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Non-precipitating version of JPL-EDMF ﬁ\% Jet Propulsion Laboratory

X California Institute of Technology

parameterization in NASA GEOS model

Numerical experiments:

» Syearlong, free-running, atmosphere-only simulations (observationally prescribed
SST and sea ice extent), 1 degree horizontal resolution

 CONTROL (original) and EDMF (shallow convection EDMF) simulations.
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Total cloud cover: Total cloud cover:
Califomian stratocumulus Namibian stratocumulus

Ir

Seasonal cycle of total cloud cover
[-] over offshore Califomian and
Namibian stratocumulus regions.
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