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Agenda
•Why furans? 
•Why ASP?
•Why SAPRC-18?
•Detailing the “Engine” Swap 
•Initial*** Results
•Immediate Next Steps
•Eventual Next Steps
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Why furans?

• Furans
– 2-methylfuran
– 3-methylfuran
– 2,5-dimethylfuran
– Furfural (furaldehyde)

• Furans can contribute up to 10% of O3 production 
from biomass burning especially in young smoke 
(e.g. Coggon et al. 2019), 

• Furans also contribute to SOA formation, although 
SOA yields are variable and dependent on plume 
conditions and furan mixture (e.g. Joo et al., 2019)

• Their chemistry is complex
– 4-carbon 1-oxygen ring with 2 double bonds
– Reactive to OH, NO3, O3
– 100+ species (Jiang et al., 2020)

Coggon et al. (2019, ACP)



4Proprietary Material -- Atmospheric and Environmental Research, Inc

Why ASP?

• Aerosol Simulation Program (ASP v2.1) 
(Alvarado and Prinn, 2009)

• Young (< 24 h) Biomass Burning Box Model
• ASCII formatted input files
• Flexible
– Box Model (Smoke Plume or Smog Chamber)
– Semi-Lagrangian (STILT-ASP)
– 2D Lagrangian (SAM-ASP)

• Mechanism “Ancestry”:
– CACM/RACM
– MCM

Brown-Steiner et al. (2019)

Lonsdale et al. (2020)
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Why SAPRC?

• Current collaboration (NSF) with Nga Lee 
(Sally) Ng and Taekyu Joo at Georgia Tech 
to develop furan oxidation chemistry and 
SOA formation in smog chamber (Joo et al., 
2019)
– 2-MF, 3-MF, 2,5-DMF, Furfural via OH, O3, 

NO3 

• Kelley Barsanti and Jia Jiang (UC Riverside) 
developed a detailed gas-phase mechanism 
for furan and major oxidation products 
(Jiang et al., 2020) in SAPRC (-18, -7/-11)

• ASP-SAPRC!
• Since ASP doesn’t have SAPRC ancestry, 
dropping in Jia’s SAPRC-18 furan 
mechanism would be a “fresh” start

• SPOILER: We’re dropping in all of SAPRC-
18, not just the furan mechanism

Joo et al. (2019)

Jiang et al. (2020)
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How to Swap Engines (Chemical Mechanisms) 

•Branch a new version of ASP

•Start Deleting Things…But Not Everything!
–Parts of ASP code expect certain species
–Easier (at this point) to leave them in the 

mechanism, but not allow them to do 
anything.

–Code changes would be undesirable

•Reformat SAPRC-18 mechanism to fit into 
ASP
–Jia Jiang was the primary mechanic here

• “Drop” SAPRC-18 into the ASP Chassis
–Ctrl+V

Jia

Me
ASP

SAPRC
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Oh No What Have We Done

• Glance around at shop floor and see:
– Duplicate Species?
– Different forms of RO2 and RCO3 tracking
– Tracer Species
– HV? FALLOFF? N-C6F14?
– 1,500 lines of “Matrix” Style numbers and letters

– Photolysis reactions which are conceptually similar but 
differing in formats and details

– Code that will except MWs, BCs, ICs for hundreds of 
new species 
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Square Pegs and Round Holes

• Photolysis
– SAPRC
– ASP

• ASP cannot handle product-less reactions
– Use H2O

• Typos and Tweaks
– Need to convert “E” to “e” for ASP formatting

– Strange decimal places…

– A number of reactions didn’t seem to convert the 
reaction rates cleanly from the SAPRC format
• Temporary solution: comment them out
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Photolysis Mapping
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Turning the Key

• Errors
– Incorrect Number of Rate Terms
– Where’s the H2O?

• Then:

• Success!

• But do we trust it…?
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Very Preliminary Results
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Immediate Next Steps

• Replicate Chamber 
Experiments from Jiang et al. 
(2020)

• Address commented out
reactions

• Update/Address Photolysis

• Full audit of gas chemistry

• Connect to SOA
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Eventual Next Steps

• Finalize the SAPRC-ASP Box Model

• Add furfural chemistry of Joo et al.

• Simulate Georgia Tech chamber experiments

• STILT-SAPRC-ASP?

• SAM-SAPRC-ASP?
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A Note

• Between ”now” and “now” we’ll have more results

• Please reach out!

–bbrownst@aer.com

–@benbrownsteiner

Thank You!


