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What does it mean to “unify” parameterizations?

Subgrid processes*

Dynamics
Physics

Turbulence Convection

Cloud Cloud

Macrophysics Microphysics

* not an exhaustive list




Aircraft transect of shallow Cu

Unified parameterizations
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Eddy diffusivity-mass flux (operational)

w'¢’' = local mixing + convection
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Suselj et al. 2022 JAMES

Eddy diffusivity-mass flux (fully loaded)
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Validating results: model (SCM) vs. model (LES)

Joint distributions of 0, and g,

Time-height curtains of cloud cover
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Validating results: model (SCM/3D) vs. obs

a) Joint histogram of observed and modeled total cloud cover
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ENA observatory

Graciosa Island, Azores, Portugal
US DOE long-term remote sensing site

: ol v ‘ * Main sensors used:

I + zenith-pointing Doppler lidar
T — : * zenith-pointing Ka-band radar

* 3-channel microwave radiometer

Main retrieved variables:
* radar reflectivity
* retrieval fraction (proxy for cloud fraction)
* vertical velocity
* integrated water paths (vapor, cloud, rain)

Vertical velocity retrievals available from 8
OCT 2015 to 28 AUG 2017

~2400 hours of PBL cloud observations
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normalized altitude
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ud fraction

Retrieval fraction is a decent proxy for cloud cover
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Experimental setup

e JPL EDMF in standalone single column mode (Suselj et al. 2022)
coupled to RRTMG

e MERRA-2 reanalysis for surface fluxes and initial conditions
(also tried ERAS5 — inversion height often biased too low)

e 802 three-hour simulations of low clouds, subjectively categorized
as coupled/decoupled stratocumulus (Sc) or shallow cumulus (Cu)

e Compare output with 3-hour averaged ENA observations



Turbulence results
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Cloudiness results

Decoupled Sc Shallow Cu
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Microphysics-dynamics coupling
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Obs Wish List: Turbulent Fluxes
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Summary

* The JPL EDMF overpredicts turbulence intensity in the cloud layer
and underpredicts w'? in the sub-cloud layer

* Cloud cover is reproduced well for Sc, overpredicted for Cu

* LWP overpredicted for all cloud types — likely due to w'? producing
overly broad supersaturation variance

* “Missing” skewness, subcloud w'2 may be caused by lack of
downdrafts in EDMF and poor microphysics-dynamics coupling

* The comparison framework presented here is easily adapted for any
model output format (most easily to an SCM, e.g., CCPP)



