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* Aerosols are important for air quality, visibility and climate
* Alarge fraction (~“50%) of aerosol is organic

* A large fraction of organic aerosol is formed in the atmosphere from gas-phase precursors
(secondary organic aerosol or SOA)

Forecast models underestimate organic At the time of previous CSD review, SOA
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CSD Approach: Studied SOA formation in different regions with
completely different emissions using measurements and models
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Case 1: Los Angeles (High anthropogenic emissions)

* Organic aerosol formation in urban air cannot be
explained from commonly considered precursors

* CSD led a detailed study of organic aerosol formation at
an urban site during CalNex
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Findings from CalNex: 1084 P Zhao [ES&T 2014]
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Why are these findings important?

Policy makers (California Air Resources Board) need to know
which emissions to reduce to improve urban air quality




Case 2: Gulf of Mexico oil spill (Crude oil vapors)
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Case 3: Southeast U.S. (High biogenic emissions)

* Vegetation in the Southeast emits large quantities of
hydrocarbons

* Laboratory studies have shown that these compounds
are efficient organic aerosol precursors

w How do biogenic and anthropogenic emissions

_Southeast Nexus (SENEX) combine to form organic aerosol?
19flights in June and July, 2013 g '

‘_.‘In :collaboratlon WI PA NSF, academm First papers are coming out

Why is this study important?
* Air quality: policy makers need to know how much of the haze can be reduced

* Climate: aerosol forcing is determined by anthropogenic component
N.B.: Southeast has not warmed like rest of the U.S. [Portmann, poster 1-6]




Future: Emissions from Wildfires

* Wildfire emissions are a large driver of reduced air
qguality in the western U.S.

* Previous studies have shown a large variability in the
formation of secondary organic aerosol in smoke

Fire Influence on Regional and Global Environments Experiment
(FIREX)

CSD-led NOAA FIREX Study

The Impact of Biomass Burning on Climate and Air Quality:
2 O 1 5 ‘2 0 1 9 An Intensive Study of Western North America Fires

* Emissions characterization
(U.S. Forest Service Fire Sciences Laboratory)

e Laboratory simulation
(CIRES environmental chamber)

e Field study
(research aircraft, mobile laboratories, ground site)

* Satellite measurements

(e.g. TropOMl, CrlS)
* Modeling
Cover page
of the FIREX

White Paper NOAA Field and Laboratory Studies during 2015-2019
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