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Results and Discussion

Ground-level ozone (O,) continues to be a pervasive criteria
pollutant with maximum 8-hour O, exceeding acceptable levels in
the United States. Exposure to elevated ozone levels can
strongly impact both human health and ecosystems. In an effort

* Large point source NO, emission reductions (=-40%) occurred Anal
due to the NO, SIP Call program and a gradual decline in mobile
source emissions (= -17 to -20%) occurred from 2002 to 2005

* Evi of NO,
Notable decreases in surface concentrations between 2002-2004
in both observations (at a western PA site just downwind of the
Ohio River Valley) and modeled results with point source NO,

change due to NO, SIP Call :
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Spatial differences between observations and modeled results
for the maximum 8-h O, at 295t%ile;

Spatial (horizontal) and vertical changes in NO, emissions:

« Substantial emission reductions occurred aloft at major power

plants in the Ohio River Valley and at isolated point sources across
" the region causing less NO, transport downwind especially during

the nocturnal period within the elevated plumes.

+ Mobile emissions exhibit decreases in urban areas and along
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for the development of meaningful and cost-effective control
strategies. AMAD has conducted model evaluation research to
advance the development and application of innovative evaluation
methods to better understand the strengths and weaknesses of
the Community Multiscale Air Quality (CMAQ) model and to
increase its scientific credibility. Selected results from the
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NO, SIP Call was a unique case study for dynamic evaluation
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Model Evaluation

daily maximum 8-h O, from real-world NO, emission reductions
and meteorological variability

Investigate model response for different chemical mechanisms
Identify model inputs/ processes needing improvement

Spatial patterns of observed and modeled relative (Rel, %2 change

and

Modeling Approac

The retrospective period for the initial application of dynamic

(Abs, ppb) change in maximum 8-h O; at 295th
percentile: (2005-: 2002) [Average values shown are at the median
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+ Model underestimates existed during the warmer summers (2002,
2005) with all chemical mechanisms. Less bias was exhibited in
the SAPRC results during summers 2004 and 2005, although
SAPRC results also displayed notable underestimates along with
CB4, CBO05 in the northeastern states during summer 2002.

E-Folding Distances, 2002

+ Results from e-folding distances (a

contribution of transported O, and precursors, and identify the

need for impro hotochemical mechanism:
Future Directions
Upcoming research includes:
« Apply dynamic evaluation with results from revised configuration
of the current CMAQ (v4.7) model

* Investigate dynamic change during morning rush hour in modeled
and observed NO, concentrations to infer MOBILE6 capability to

evaluation ir_1volved seleycled summer seasons be_tween 2002_and length _scale where correlgtio_n capture change in mobile emissions signal.
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« Observed and modeled values had greater change at 295t percentile e
with complete statistical results given in Gilliland et al. (2008)




