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SOA formation
VOC Precursors + Oxidant fields
Radical sources (time resolved)
Test our understanding of HOx



Missing SOA source in urban air

Very little curvature is 
observed in field studies!

Can models simulate the 
fast SOA formation that is 
observed ?
Volkamer et al. (2006) GRL

Missing SOA precursors:
SVOCs, IVOCs – what are those ?
Missing mechanisms ?

Oxidant fields:
What controls those ?

Alkanes (4%) -> 0.2 - 0.5 % 
Alkenes (16%) -> 0.8 – 2 %
Aromatics (80%) -> 4 – 10%



Highest P(O3) from VOC Limited 
Conditions
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NOx limited VOC limited

P(O3) = Y Q (VOC/NO2) reactivity

P(O3) variability mostly due to Q
More than O3 and HCHO for Q
Volkamer et al., ACPD, 2007

Larry Kleinman



Volkamer et al., ACPD, 2007



Feedbacks of reductions in VOC emissions

(1) lowering the rate of VOC oxidation as a result of a lower VOC/NOx ratio 
(effect of a lower radical re-cycling efficiency)

(2) by slowing down the 20 formation of secondary pollutants 
(effect of a lower radical production rate during the day and at night)

(3) by delaying the onset of photochemical processing; peak concentrations of 
secondary pollutants are capped by pollution export from the MCMA
(effect of reducing the time available to produce secondary pollutants).

Volkamer et al., ACPD, 2007

Whether models 
capture these 
feedback effects 
depends on whether 
the radical sources 
are represented well.

Do they ??



6 to 9 AM CO and NOx
measurements
No Holidays, no weekends

• Downward CO/NOx

• Downward VOC/NOx

• Little or not change in 
NOx emissions

• Reduced CO variability

• No change in NOx
variability

Implications for
Mobile emission sources:

Miguel Zavala



Master Chemical Mechanism (MCMv3.1)
• Near-explicit mechanism 

– limited chemical lumping
• 4500+ species, 13500+ reactions
• Updated oxidation schemes

Model constraints (radical perspective)
• Sources - HONO, HCHO, O3

• Sinks - VOCs, NOx, J-values
• 1-D model, with flexible top/sides (dilution)
• 80-99% of OH loss is constrained



Oxidation capacity
What does this “missing reactivity” mean in terms 
of oxidative capacity of the atmosphere?

P(O3), ozone production: 
NO→NO2 conversions via rxn with HO2 + RO2

Sheehy, Volkamer, et al, 2007
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1) n = new OH + recycling / new OH (source oriented)
2) -ln (1/gamma ROx) (cycling oriented)

Missing reactivity expressed in chain length










	Radical sources and SOA
	Missing SOA source in urban air
	Highest P(O3) from VOC Limited Conditions

