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Concerns:

e Physical detail of box model

e Multi-day vs one-day scenarios
e Uncertainties

ODbjectives.

o Use state-of-science grid-based photochemical air quality modelsto
assess VOC reactivity in the SOCAB and central California;

o Compare 3-D reactivity with box model reactivity; and

« Conduct sensitivity and uncertainty analysis.



Methodol ogy
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e CIT model (SoCAB) and MAPSIP (Central
California)

Extended version of the SAPRC99 chemical
mechanism

31 chemical species (7 akanes, 7 akenes, 5 aromatics,
6 carbonyls, and 6 others)

Incremental reactivity scales: AIR and RIR

Metrics: MIR-3D, MOIR-3D, MOIR-3D-8hr,
exposure, average



VOC reactivity inthe SOCAB
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VOC reactivity inthe SOCAB

-3 1 _§ § | J° |- pepmpny

32 . .., L, s S S 1
L Hawthorne .
28 Alkenes | Long Beach ,
Central Los Angeles
i Anaheim i
24 Burbank T
- Azusa 8
20 - Claremont o
| Rubidoux |
Carter (2000b) R_MIR
16 - W T T T 1

12 - : | .

relative incremental reactivity




VOC reactivity inthe SOCAB
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Uncertainty and Variability
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Absolute Incremental Reactivities and associated Uncertainties
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Uncertainty and Variability
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Relative Incremental Reactivities and Associated Uncertainties
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Uncertainty and Variability
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RIR and Contributing Parameters

Anaheim Azusa

HCHO (RIR = 8.45 (0.20); R2=0.97) HCHO (RIR = 11.54 (0.14); R2= 0.95)

HCHO + hv 0.34 0.52 275 HO + NO2 0.27 0.52 26.8
O3+ hv 0.27 -0.45 20.5 HCHO + hv 0.34 0.46 20.9
EMCO 0.25 0.33 11.0 NO2 + hv 0.18 -0.36 12.8
O1D2+ M 0.18 0.30 8.8 MEK + hv 0.42 -0.27 7.5
NO2 + hv 0.18 -0.29 8.3 CCO-02+NO 034 -0.23 5.3
HO + NO2 0.27 0.28 8.0 O3+ hv 027 -0.21 4.2
CCO-02+NO 034 -0.24 5.6 224P + HO 0.18 -0.20 4.2

PAN 0.40 -0.23 5.3 O3+ NO 0.10 0.20 4.1
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Central Cdliforn
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ty in Central California
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SOCAB vs. Central California
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Relative Incremental Reactivity
SoCAB vs. Central California

iRy
e ]

16 -

14 |

12

S
= 10
@)
Y— <*
= .
S s
@ /
€ 6
8 / )

A

* / ’ )

2 ® hd ®

& *
¢
e} T
g ® ) 2 4 6 8 10 12 14 16 18

N

SoCAB



Conclusions
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» Reactivity scales developed using 3-D modeling resulted in
similar ranking of individual VOC when compared to
Carter’s Box model MIR.

e Thevariation in reactivity acrossthe basinislesson a
relative rather than absolute scale.

e Theresultsfrom central Californiaare similar to those for
the South Coast Air Basin. Most VOCs behaved similarly
In al metrics studied.

« Theuncertainties range from 0.3 to 0.4 in the absolute
scale and 0.2 to 0.35 in therelative scale.



Eastern US vs. California
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