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Motivation

* Uncertainties remain in operational forecasts
and climate simulations due to choice of
microphysics parameterization and resolution

e Past studies have shown

— Microphysics can impact surface precipitation and
cold pool development (Bryan and Morrison 2012)

— Resolution can impact updraft strength (Bryan et al.
2003) and convective mass flux (Petch and Gray 2001)



11 June 2010

Ensemble member forecasts range from very good...

24-30 hour forecast (init 00Z/10)
Stage |V analysis, 6 hr ending 06Z/11 June Member s4m5_arw
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11 June 2010

...to not so good

24-30 hour forecast (init 00Z/10)
Stage |V analysis, 6 hr ending 06Z/11 June Member s4m15_arw
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Research Objective

Understand the sensitivity of a deep convective storm
simulation to changes in both microphysics
parameterization and horizontal resolution

e Variety of resolutions, including high resolutions

* Different microphysical schemes

 Comparison of results with different atmospheric
profile



Storm Simulation

 Advanced Research WRF Model (ARW) version 3.3.1
— 3D non-hydrostatic meteorological regional model

* |dealized, single-cell deep
convective storm
— At “convection-permitting”
scale (no convective
parameterization)

— Low vertical wind shear

— Everything turned off (no
radiative heating, surface
fluxes) to only focus on
effects due to microphysics

— 90 minute simulation
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WSMG6 has lower surface
precipitation across all
grid spacings

— Due to higher
evaporation

— Partly due to N,
parameter set at
relatively large value
(shown by MOR 1M test)

* Large N, more
numerous, smaller

drops that evaporate
faster
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e Surface precipitation very sensitive to environmental sounding
— Standard sounding: CAPE ~1000 J/kg
— Modified sounding: CAPE~4000 J/kg
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e Both microphysics and
horizontal grid spacing
sensitivities are important

* Microphysics differences
are consistent across
different resolutions

— WSM6 has lowest surface
rain fall across grid
spacings

e Sensitivity of surface
precipitation to horizontal
grid spacing is VERY
sensitive to the
environmental sounding
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