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Modeling System Nitrate deposition (cont.)

« Focus on modeled NO, deposition changes at 158 wet deposition
sites, which for NADP/NTN and AIRMoN are located outside of core

urban areas

« Air quality & deposition. CMAQ v4.6, summer 2002
« Emissions. SMOKE v2.1 (anthropogenic) & BEIS v3.12 (biogenic)

« Meteorology. MMS v3.6
« Modeling period. July 10 — August 31 (discard July 10-13 for “spin-up”)

Total NO; deposition at NADPINTN, NYSDEC, and AIRMo N
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a2 ; « At 108 of these sites NO, deposition reductions were larger when
a8 point sources were removed

« At more urban sites (e.g. NTN site NJ99; NYSDEC sites in Bronx,
Nassau, and Westchester counties), removing mobile sources had a

larger effect on NO, deposition

« One base case and two hypothetical emissions reductions scenarios. (1) -
zero out all mobile source emissions, and (2) zero out all EGU & nhon-EGU =~ § ° 2 4 ¢ 3 § @ & &
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« Focus on daily maximum O, and nitrate deposition

Surface ozone concentrations

Total NOx emissions for each model scenario Reductions in daily maximum 8-hour O,

Base daily maximum 8-hour O3 Changes in daily max 8-hour O3 - zero mobile sources Changes in daily max 8-hour O3 - zero point sources : h y
_ NOx emissions, % reduction W i concentrations are generally consistent with
Model scenario 101° moles from base case I I 5757 5 W changes in NO, deposition in the northern
o | , part of the modeling domain. However,
Base 3.875 - y removing mobile sources had a substantial
2 effect on O, reductions near Atlanta, eastern
Zero out mobile o B TN, and the Carolinas, which was not
sources 2.064 ~33.8% o apparent in the NO, deposition.
Zero out point
P 2623 -32.3%
sources

Upper-air ozone concentrations

« The University of Maryland operated instrumented light
aircraft over the northeastern US during summer 2002

Analysis of model predictions

Average O_ profiles, July 15 - August 14

{locations of 74 aircraft spirals)

« Daily maximum 8-hour surface O, across the eastern US, plus an
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examination of hourly O, aloft corresponding to aircraft spirals made PR t| w0 541} 2zero pot surce l - During this period, 74 vertical profiles of O, and other
by the University of Maryland - L [\ ; EZ pollutants were obtained at generally rural or suburban
. Total (wet + dry) NO, deposition across the eastern US, with a L e 5 B locations
closer look at locations where wet deposition has been measured - porytg”/ Numbecofspkals: | g %) Tl = | » At these locations, reductions in O, concentrations
NADP/NTN (130 sites), NYSDEC (19 sites), and AIRMoN (9 sites) SR o : . . ". | throughout the lower boundary layer were ~3-4 ppb larger

: : | A when mobile sources were removed compared to when
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. point sources were removed

Nitrate deposition

sSummary

Reduction in total NO3 deposition - zero point sources
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Reduction in total NO3 deposition - zero mohile sources
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« The spatial patterns in reductions in O, concentrations and NO, deposition are consistent with where emissions were
removed
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« Mobile source emission reductions had a larger effect on O, than NO, deposition Iin parts of the Southeast

» Mobile source emissions reductions appear to have a greater impact on both O, and NO, deposition in urban areas

« Point source emissions appear to have a greater impact on NO, deposition in places it has historically been
monitored
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 Effective air guality management may require different emission reduction strategies for different areas of the country,
 Largest reductions resulting from removing mobile sources occur along and for different pollutants

the northeastern urban corridor
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« Largest reductions resulting from removing point sources occur along the
Ohio River Valley



