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Microphysics Background

Goals

A activation of CCN & IN

A depletion of aerosolsprecipscavenging

A simplistic aerosol replenishment (surface emissions)
A ensure physics consistency between prior scheme and new aawaselscheme
A directly couple with radiation for direct/indirect effects

A make it lowcost




Aerosol Treatment

Methodology

dNyfq _ (‘rain, Snow, graupel) _ (hnmegen nucleate

| . . ie ‘cloud and rain : .
) — (CCN activation) + ( ‘ ) ( Slllrfe?fce )
“ evaporation emissions

collecting aerosols deliquesced aero

ACreate aerosol dataset for Input & lateral boundary condii@@CART, 1 year simulation, monthlglimo

Aadd 3 species to Thompson et al (2008) scheme:
® Number of watefriendly aerosolsNwfa) created by summing sulfates, sea salts, and organic carbon

® Number of icefriendly aerosolsNifa) created by summing 5 size bins of dust
® Number concentration of cloud dropletsr{@ment)

Anctivate CCN using lookup table created using detailed parcel model (Feingdieygmsfield 1992),
depending upon:

® Number of available aerosols (not yet nucleated)

® Updraft strength

® Temperature

® Aerosol mean size (already assumed geometric standard deviation)
® Aerosol hygroscopicity parameter

Aactivate IN following DeMottet al (2010) and Phillips et al (2008) based on dust larger than 0.5 microt

1<

AEpricitIy compute (internally consistent) cloud water, cloud ice and snow radiative effective diameter
pass to radiation scheme (RRTMG) Anddedcost is +16% ovemp_physics 8
Ainclude 3d aerosol scavenging by rain, snow, and gré A\Iew mp_physics- 28

/&Publicrelease In V3.6 (Spring 2014)

Ainstall simplistic surface aerosol fluxn lieu of full emis /&U P :
nifled module_mp_thompson.F source code

/&Caneasily utilize idealized input aerosol profiles




Aerosol Treatment

Input aerosol data - GOCART

GOCART: Goddard Chemistry Aerosol Radiation and Transport model

/&epecies sulfatesseasaltsorganic & black carbon, dust

assmixing ratio of various size bins of each species
A7—year simulation averaged to monthly values
Anoderateresolution (0.5 1.29)
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Introduction | Mic | Summary

Storm features:
1.Record snow R feet Tulsa to Chicago
2 Widespread ice storm: TX to C
3.Convection in southeast USA
4 Lake effect snow 4
5.0rographic snow in Rocky Mo} “

6.For 72 consecutive hours, betss
500 stations reported hourly prefi L o a

7 .List of $1+ billion (USD) storm, ‘ )

8.Dozens of deaths attributed toE;"f:n'-‘;g o & " Lake Shore Drive |
R S

e

Chicago:. & =

9.Airports from Dallas to Toro

February 1-3, 2011
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