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Measurements of aerosols, clouds,
precipitation, and meteorology
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Kaul, LES library for ACI
Pressel, PINACLES

e Shpund, Aerosol warm rain effects
* Fierce, Aerosol size distribution .

Process models and LES provides information on
aerosols, clouds, precipitation, and meteorology
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e Christensen (2023), ACI diagnostics
* Tang (2022, 2023), Aerosol diagnostics

* Varble (2023), ACI diagnostics
e Beall, warm rain diagnostics
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Silva (2021), ML aerosol activation ®
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% Liquid cloud testbed that utilizes E3SM-RRM, LES, and
4 observations for parameterization development and
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Diagnostics tools to assess state and processes of aerosol, cloud,
and ACI can be easily extended to EPCAPE
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Hassan et al: Aerosol diagnostics
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Varble et al: ACI diagnostics

ACE-ENA
0°
Albedo Susceptibility Twomey Effect LWP Response
6 \ o G :
4 +¢+ ¢ 30°S = il ‘ B
% 0 \ LR |
z ? +H H ® 0 NG _
(S 111] 53 4
1
s t ¢ O ,
= ¢ o -~ o . = LLo.00
—4| @ Obs Sfc5min (r=0.10) & E3SM (Sfc Albedo) (r = 0.06) + + 60°E  120°E 180 120°W 60w 0
@ Obs Sfc 60min (r = 0.18) < E3SM Sfc (r = 0.06) +
—6{ @ ObsTOA 4km (r =0.13) O E3SM (TOA Albedo) (r = 0.02) +
® Obs TOA 1d =0.05) © E3SMTOA (r=0.03 . .
gl 2 ORTOAMSCZOM | 0 PRMTOACEO® L Tang et al, 2022, 2023: Aerosol and ACI diagnostics

Obs E3SM Obs E3SM Obs E3SM



o

Pacific
Northwest

NATIONAL LABORATORY

ERFaci
AR6: —1.0 +0.7

E3SM: —1.35 = -1.0?

LWP
adjustment

AR6: +0.2 £0.2

Cus

ENA

NEP

SO

Ccus

ENA

NEP

SO

Decomposition analysis shows weaker ERFaci, Twomey effect,
LWP adjustment, and cloud fraction adjustment with increasing

resolution
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Decomposition analysis performed by J. Muelmenstaedt, based on Gryspeerdt et al (2020). This is preliminary and has large uncertainty due to using just 1-month data.
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 E3SM RRM are useful for parameterization development and evaluation at
kilometer scale.

e Diagnostics tools provides insights into model process-level deficiencies

 EPCAPE data provides important information regarding aerosol, cloud, precipitation,
and their interactions in the northeast Pacific. Current diagnostics tools can be

extended to include EPCAPE




