Exploring aerosol impacts on coastal storms:

What new opportunities does SCREAM offer?

(a) Annual-mean WWLLN lightning
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Aerosol may intensify storms: aerosol invigoration effect
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Coastal cities are particularly vulnerable to invigoration
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Insured losses from May Texas storms to exceed $1bn: Gallagher
Re

23rd May 2024 - Author: Kane Wells

Following the deadly thunderstorms that hit Houston, Texas on May 16th, economic and insured losses are each
anticipated to exceed $1 billion, with the potential for total losses to be even higher, according to Gallagher Re.

The storms, which killed at least seven people, are said
to have generated exceptional wind damage to both
residential and commercial properties, infrastructure, and
vegetation.

At the time of the event, utility tracker PowerOutage.us
said that almost one million customers were without
power in Texas, with the vast majority of outages in
Harris County, which contains Houston and is home to
more than 4.7 million people.




Invigoration might also affect climate change
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Radiative forcing stems from aerosol impacts on deep convective anvils.

Fan et al., PNAS, (2013)



These impacts are not considered in GCMs

Change in effective radiative forcing from 1750 to 2019
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Why? Because convection Is parameterized in GCMs

Problem # 1

Convective dynamics is “quasi-
equilibrium”.

Problem # 2

Convective microphysics is too crude.

Steady-plume model as a key ingredient of mass-
flux formulation (Arakawa and Schubert, 1974)



Kilometer-scale GCM (Global Storm-Resolving Model) addresses
both problems

SCREAM = Simple Cloud-Resolving E3SM Atmosphere Model
(Caldwell et al., 2021)

3.25 km horizontal resolution



Overview of the project

Regionally Refined SCREAM

Doubly Periodic SCREAM




Overview of the project

Regionally Refined SCREAM

Doubly Periodic SCREAM
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» How skillful is SCREAM in reproducing observed coastal storms?

* Is the invigoration effect present in the SCREAM?

 If yes, what are the mechanisms?
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Preliminary result: 10-day case study during the
ARM TRACER campaign
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Doubly Periodic SCREAM simulations at
resolutions of 3 km, 5 km, and 11 km.
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10-day accumulated surface precipitation
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Liquid clouds are considerably underestimated
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Nex step: How about the more realistic RRM SCREAM?

The RRM simulations are finished and we are analyzing them.
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A user survey:. we need your input !

DOE ARM User Executive Committee (UEC):
Enhancing Communicating with Modeling Subgroup

Enhancing
Communication -

Modeling/E3SM
Subgroup

10,

The survey only takes 5 mins
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