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Benchmark 7-Mode Modal Aerosol Model (MAM)
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Computer time is ~100% higher than BAM




Simplified 3-mode version of MAM

Assume primary carbon is internally mixed with secondary aerosol.
Sources of dust and seasalt are geographically separate
Assume ammonium neutralizes sulfate.
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:> soil dust
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coagulation
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Total transported
aerosol tracers: 15 Computer time is 30% higher than BAM
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New Processes

New particle formation (in UT and BL)
Coagulation within, between modes

Dynamic condensation of trace gas (H25S04, NH3) on
aerosols

Aging of primary carbon to accumulation mode based on
sulfate coating from condensation & coagulation

Ultrafine sea salt emissions from Martensson et al.

A new secondary organic aerosol treatment: reversible
condensation of SOA (gas)

Aerosol optics from Ghan and Zaveri (JGR 2007)
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CAM Simulations (camdevbb5 CAM3.6.72)

* CAM Track 5 Physics
3-mode and 7-mode
* Byearsat 1.9° x2.5° resolution

* IPCC ARbD emissions for anthr. OM, BC, SO2, SO4
(Lamarque)

* AEROCOM emissions for natural DMS, SO2, SO4,
injection heights and primary particle sizes

BIO% nic SOA(g) emission: apply yields on MOZART
S emissions
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Model

SO, compared with RSMAS data

Annual concentration (Ig m®)
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SO, compared with IMPROVE data
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Dust compared with RSMAS data

Annual concentration (Ig m?®)

Annual concentration (Ig m~)
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Model

OC compared with IMPROVE data
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BC compared with IMPROVE data

Annual-Average Black Carbon from U. S. IMPROVE Network
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Simulated Black Carbon (ng C m™)
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BC compared with global data

Black Carbon from Liousse [1996] & Cooke [1999] Compilations

3Mode R?=0.56 7 Mode R?=0.61
Obs, Sim Mean = 398, 242 Obs, Sim Mean = 398, 270
1 IIIIIIII 1 1 IIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII > 1 IIIIIII] 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII"
10004 2. 6L 10004 7L "
3-Mode PN 1 7-Mode L
'. ‘f.‘ i ] o6 e ve
v & e i i 0,/ 8%e®
100 AL = 100 - S s e -
- ’ AP o E v NV (X
] P C ] L A
i - 1 v v °
10—§ v ' A . 3 10‘5 ’,"' W & L0 =
- 7 // E E I.“ .‘ ®
”, v v i ] . v A
1 = v ¥ = 1 < v' A o _
® » [ J u -
0.1 = = 0.1 3 3
A® g - .
1 v Vy - . v
0.01 LA L L LLLLL INLLILLLLL LI 0.01 LR BN ARLLL MLEURALLL RN ELRALLL B ALLL B
0.01 0.1 1 10 100 000 0.01 0.1 1 10 100 000
Observed Black Carbon (ng C m™®) Observed Black Carbon (ng C m™)
~ Liousse Atla_n_tic A Liousse Remote NH e Cooke Remote 4 Liouse Rural NH
v Liousse Pacific v Liousse Remote SH e Cooke Rural

v Liouse RU{;U SH

Pacific Northwest
MNATIONAL LABORATORY



BC compared
with SP2

(tropics and
midlat.)
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BC compared
with SP2
(highlat.)
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Observed (SP2) and Model BC Profiles
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Aerosol Optical Depth - January

MAM3  AOD=0.12 MAM7 AOD=0.12
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Aerosol Optical Depth - July
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Summary

» MAM has many new physics with only a moderate
Increase in computer time (~30% compared to
prognostic BAM)

» It has a good simulation of aerosol based on
evaluation with observations

» The model underestimates BC concentration near
the surface, especially in 3-mode version,;
however, it overestimates BC in the free
troposphere, probably due to the wet scavenging.

» Emission (biomass burning, fossil fuel and biofuel
In East and South Asia) needs to be improved.
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THANKS!
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