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ATom-1: sulfate
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Sulfate still underestimated over the
remote oceans (C, D).

Sulfate also underestimated in the
upper free troposphere over the
Southern Ocean (E): downward
transport from stratosphere, or

isentropic mixing from lower latitudes.
Both plausible.

Sulfate slightly overestimated in the
lower troposphere over the continent
and the outflows (A, H).

Natural source of sulfate greatly
improved in the new GOCART, but still
need some fine tune (DMS chemistry).

Anthropogenic sulfur emissions might
be off.

Siyuan Wang (siyuan.wang@noaa.gov)
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ATom-1: ammonium
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Ammonium slightly overestimated in
the lower troposphere over the
continent and the outflows (A, H).

Ammonium looks really good in the
tropics (C, G).

Ammonium overestimated in the
Southern Hemisphere (D, E, F).

Need to check ammonia/ammonium
sources.

Siyuan Wang (siyuan.wang@noaa.gov)
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ATom-1: nitrate
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ATom-1: BC
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ATom-1: OC
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ATom-1: sea salt
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» Sea salt slightly overestimated near

the surface (v2_nal). Note that in

vl nal the near surface sea salt looks
good.

» Sea salt vertical profiles over the

subtropical Atlantic and Pacific (B, H)
are off, but looks okay over the tropics
(C, G). Not sure what to make of this.
Check wet (dry) deposition?

Siyuan Wang (siyuan.wang@noaa.gov)
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ATom-1: dust
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Dust underestimated over the Pacific
basin (A, B, C, D).

Dust looks reasonable near the African
source region (G) but overestimated in
the middle-upper FT (G).

Dust underestimated over the
subtropical southern Atlantic (F) <

perhaps certain dust episodes not
captured?

Siyuan Wang (siyuan.wang@noaa.gov)
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ATom-1 curtains: carbonaceous aerosols

ATom-1 (July-August 2016): Pacific curtains ATom-1 (July-August 2016): Atlantic curtains
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» Pacific: BC and OC both overestimated in biomass burning plumes (high HCN and high CO).

» Atlantic: BC underestimated in African biomass burning plumes but OC is overestimated.
BC/OC ratio seems off.

Siyuan Wang (siyuan.wang@noaa.gov)



Pressure (hPa) Pressure (hPa)

Pressure (hPa)

250

500

750

1000

250

500

750

1000

250

500

750

1000

ATom-1 curtains: sulfate + ammonium + nitrate

ATom-1 (July-August 2016): Pacific curtains ATom-1 (July-August 2016): Atlantic curtains
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Pacific & Atlantic: sulfate underestimated in the remote atmosphere, but slightly overestimated near
the source regions

Pacific & Atlantic: ammonium is pretty good overall. Slightly overestimated near the source regions

Pacific & Atlantic: nitrate is low in the model: missing NOx reservoir species (e.g., PAN), also nitrate in
biomass burning plumes is too low.

Siyuan Wang (siyuan.wang@noaa.gov)
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ATom-1 curtains: sea salt and dust

ATom-1 (July-August 2016): Pacific curtains
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ATom-1 (July-August 2016): Atlantic curtains
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Pacific & Atlantic: sea salt source strength seems a bit high.
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Dust: underestimated over the Pacific basin, but looks okay over the Atlantic basin.

Dust transport & wet scavenging requires further attention.

Siyuan Wang (siyuan.wang@noaa.gov)
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ATom-1 summary

Sulfate: natural process greatly improved in v2_nal, still too low. Anthropogenic sulfate biased high.
Ammonium: pretty good. Anthropogenic ammonium overestimated.

Nitrate: mostly underestimated due to the lack of NO, reservoirs (e.g. PAN). Nitrate from biomass burning is
too low.

BC: wet scavenging greatly improved! Agreement in the middle-upper troposphere is great! Still,
anthropogenic BC is overestimated but biomass burning BC seems too low.

OC: overestimated in continental outflow & biomass burning plumes. Biomass burning BC/OC ratio seems
off. Underestimated in the remote atmosphere due to the lack of secondary production.

Sea salt: source strength seems high in v2_nal but was good in vl _nal. Vertical profiles are off, suggesting
issues in transport & wet scavenging.

Dust: looks reasonable near the African source region but transport & wet scavenging need further tuning.

Siyuan Wang (siyuan.wang@noaa.gov)



