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What are we learning from
intense field campaigns?
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Connecting satellite and in situ observations

Flight Pattern Through Williams Flats Smoke Plume

August 7th, 2019
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Connecting satellite and in situ observations

Smoke Age (min)
150 200 250

Flight Pattern Through Williams Flats Smoke Plume i‘

August 7th, 2019 470 — T T T T T T \

—y Wb

Shady 07/25
Left Hand 07/30
Lick Creek 08/02
Horsefly 08/06

¢xXDe

L » Tucker 07/29
¥ ~ Castle 08/12
‘ Castle 08/13
Sheridan 08/16

3In(ACO,) / at

North Hills 07/29

Ridgetop 08/02 |
Williams Flats 08/03
Williams Flats 08/06

3 o
-15x10° Y Williams Flats 08/07"
| l l

-15X10-3 -10 -5 0 5 10 15

¥ o X De

3In(FRP) / ot

Liz Wiggins and Amber Soja (NASA/NIA)



Fire-to-Fire Variability in VOCs & NOybb Emissions

sum(VOCs) vs CO NOybb vs CO
NOybb = NOx + PANs + pNO3 + HONO
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N / C variable depending
on fuel, burning
conditions, etc.
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AR AL ({FETeIl  Radical Production Radical Losses

- O3 + NO2 glycolaldehyde +hv OH + NO2 Nitro Aromatics
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Reactive Nitrogen Variability
Affects Oxidation Pathways Radical Production Radical Losses
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int to complex chemistry
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Diverse Chemical Processes:

Ozone Production
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Factors that must be deconvolved
in the analysis of plume transects:

Emissions (FRP)
Plume age
Dilution
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How do we simplify complex chemical processes and the

outcomes for use in global and regional models?

The Challenge




Summary for discussion:

Connecting satellite and in situ data is critical: Only satellites can capture the dynamic nature of fire emissions, and
field campaigns provide the context for improving the ability to use satellite data to better constrain models in the
amount, timing, and composition of emissions (based on fuel data, area burned, FRP, and trace gas and aerosol
observations)

Chemistry is sensitive to myriad factors: This includes initial emissions, reactive nitrogen content, actinic flux,
day/night chemistry, etc.

Complex processes must be simplified for use in models: The chemistry of both trace gases and aerosols need to
be understood in as much detail as possible, but they must also be appropriately simplified/parameterized.

Don’t forget:

Active remote sensing is valuable for plume rise/dynamics, total aerosol flux estimation, evolution of aerosol
optical properties, etc.

Small Fires play an important role (harder to detect, but more regular and predictable, and add to diversity in fuels
studied)



