SENSITIVITY OF DEEP CONVECTIVE UPDRAFTS AND MICROPHYSICS TO THERMODYNAMIC
AND AEROSOL ENVIRONMENTS USING TRACER OBSERVATIONS
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RESEARCH QUESTION

What are the effects of aerosols vs. meteorology on isolated convection using measured
thermodynamic and aerosol inflow environments for cells initiated in sea breeze airmasses?
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* Ensemble simulations pair measured thermodynamics with respective measured aerosol size <& T Weseeren L . . . , ‘ . S
distributions, hygroscopicity, and retrieved vertical profiles T st
* Additional simulations interchange aerosols with other measured profiles from same or different
alrmass
» Sensitivity to microphysics scheme is also tested by comparing simulations using bin vs. bulk

microphysics MICROPHYSICS

SIMULATION DESIGN Spectral Bin Microphysics
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Aerosol Environments

Retrieved Aerosol Profiles Aerosol Size Distributions
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Model setup

Domain size 60 km x 60 km x 22 km
Grid spacing (horizontal) 500 m

Grid spacing (vertical) 200 m K EY TAKEAWAYS & F UTU R E WO R K

Microphysics scheme Fast Spectral Bin Microphysics —

3 Aerosol Modes, ] o ' 1 80 100
NSSL 3-Moment — 3 Aerosol Modes The ensemble spread can be as large as base state aerosol or meteorological sensitivity simution time (min)

Aerosol species used Generic, with observed . . . . . .
S1OSD1SPECIES H5E R ot Larger differences in updrafts, convective evolution, microphysics & precipitation NSSL Three-Moment

Integration time step 2s between thermodynamic environments than low vs. high aerosol environments Maximum domain total grid scale precipiatior

Simulation duration 150 minutes ° . oo e c g . : .
il ation method Warm bubbe Caveat: there appears to be a “tipping point” in thermodynamics - aerosols interactions for

§ perturbation = 3 K the mid-range aerosol concentration/size distributions
Output frequency 1 min
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Bulk scheme sign of aerosol-cloud interaction reverses from bin scheme and has larger
ensemble spread

Boundary conditions Open (both x and y)
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Sub-grid turbulence 1.5 order TKE closure
10-member ensemble Random warm bubble 8 ® Future studies will also investigate the sensitivity to kappa, aerosol vertical profiles,

perturbation = +0.1 K initiation mechanisms, and resolution
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