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Aerosol may intensify storms: aerosol invigoration effect
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Coastal cities are particularly vulnerable to invigoration



Invigoration might also affect climate change

Fan et al., PNAS, (2013)

Radiative forcing stems from aerosol impacts on deep convective anvils.



These impacts are not considered in GCMs

IPCC (2021)



Why? Because convection is parameterized in GCMs

Problem # 2

Convective microphysics is too crude.

Problem # 1

Convective dynamics is “quasi-

equilibrium”. 

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  



ARM TRACER field data
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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?



Preliminary result: 10-day case study during the 

ARM TRACER campaign

NEXRAD radar precipitation



Doubly Periodic SCREAM simulations at 

resolutions of 3 km, 5 km, and 11 km. 

10-day DP-SCREAM simulation
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10-day accumulated surface precipitation



Liquid clouds are considerably underestimated

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

The survey only takes 5 mins
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