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IMPACT/DAO

Uses NASA DAO 1997 meteorological fields

— No soil moisture, no 10 m wind fields
— Dust, sea salt not interactive
Uses | PCC-recommended emissions inventories

except for dust (from Ginoux for 1997 DAO
winds)

Emissions put into BL for dust and biomass
burning

Wet scavenging as in Harvard GEOS-CHEM
model except that large scale scavenging uses 0.5
g/m3 for LWC

Dry deposition asin Zhang, Gong et al. [AE,
2001]



Unique features

« DAQO version hasimproved LWC for sulfate
chemistry

« GMI model isbased on IMPACT

* Will run with more than one meteorological fields:

— IMPACT/DAO
— GMI/MACCCM3
— GMI/GISSII?



Comparison of burdens

Bur den wet ary
(T9) (Tg'yr)(Tg yr) (days)
DAO 0.058 7.17 175
A SS 0.080 6.92 2.04
NCARO. 060 7. 31 1. 88

GRANTOUR CCMl ffBC+bbBC
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data maintain highest gradients

for a“fuel tracer” introduced as
aircraft emissions
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latitude

Adding sulfateto IMPACT/GMI

Need LWC of cloudsto calculate agueous conversion of
SO, t0 SO,

Comare LWP from modelsto data:

Greenwald: 76.2 g/m?2 Weng: 48.7 g/m2

January January

liquid water path (Green) | ; : 011 . 0:0:0. liquid water path (Weng) | ) | |

Mean 76.2125 Max 268.75 Min 0.4375 handnTeR , Masagaral , mg
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latitude_dim
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DAO-from cloud optical depth

January 1-7 DAD 4x5

liquid water path from optigal depth from clougs and temperature, from mel data
Max 53.4631 Min 0
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maysumcos NCAR-from cloud optical depth

Liquid water path, calculated from opfical depth
Mean 43.019 Max 621473

Min 1.47678E-5

January 1-15 GISS Il prime

GISS-from cloud optical depth

liquid water path from opticpl depth from met data ¥ : 0.150000015
Mean 84.0204 Max 471.18 Min 0
wayrsmcos NCAR-from met data
0.15001500H3uid witer path from met data . ' ' . ! ' ' 000

[
Mean 36.3891 Max 341.850 Min 8.01561E-6
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Comparison of LWP from IMPACT/DAQO and data
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Near term plans. |mplement
aerosol dynamic model



Aerosol dynamic modules

 AER: sectional model, 40 size bins (0.39nm <r <
3.21m)

 Mod6M: quadrature method of moments

e UMaer: modda of modes and moments




Nucleated particles after 1 day

UMaer [particlesr’cmz‘fday]

AER [particles/cm’/day]



Condensation after one day
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UMaer [particleslcmBIday]

Coagulation after one day

Mod6M [particles/cm/day]

AER [particles/cm /day]
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Gravitational settling after 1 day
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Accumulation mode after one day

UMaer [particlesfcmB]

Mod6M [particles/cm’]

AER [particles/cm’]
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