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Observations: |4 years of warm clouds at SGP Continental US
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Approaches to quantifying
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Approaches to quantifying
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How do aerosol cloud interactions manifest themselves in this kind of framework?



Total scene albedo

Two sets of model simulations, differing only in the co-
variability of aerosol and meteorology

Co-variability of inputs influences detectability of aerosol effects!

Aerosol influence is
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Closed-to-open cell Scu transition cge(stc)
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Closed-to-open cell Scu transition cre(stc)
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LASSO (routine LES at SGP)
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But what controls the shape of these A vs. f_ curves!?
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Simple Stratocumulus Cloud Model (Considine 1997)
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Simple Cumulus Cloud Model (Feingold et al.,, 2017)

A
P(a) \ a = cloud area

>

Assumptions: a
- Cloud size distribution is a negative power law
Pla)=Aa™"

- Power law relationship between cloud depth and
area (cloud top varies)

> — o a’ z=cloud depth g~023

-  Cloud base is constant




Simple Cumulus Cloud Model (Feingold et al.,, 2017)
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Simple Cumulus Model: Sub-adiabatic Clouds
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Simple Cumulus Model: Sub-adiabatic Clouds
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Summary Points

(Scene) Albedo vs. cloud fraction framework for
understanding cloud field responses to perturbations

Co-variability in meteorology and aerosol influences
detectability of aerosol-cloud interactions; LASSO

Link shape of rCRE, Albedo, f. plots to:

— Micro/macrophysical processes, scale, regime

Simple models to understand shape of 4 - f_. curves and its
relationship to convective processes



