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MARAMA 2011 DATA Analysis Workshop 

January 19-20, 2011 

Introduction 

These notes were prepared by Susan McCusker of 
MARAMA for the benefit of MARAMA 
members.  The speakers have not reviewed them, 
and, while best efforts have been made to be 
accurate, the author apologizes for any errors. 

The theme from Tad Aburn (Maryland) and Pat 
Dolwick, USEPA/OAQPS, was that we need to 
“make the data tell a story.”  The stories the data 
tell can address questions about the pollutants and 
scale of controls necessary to address new 
pollutant standards.   

Welcome & Kickoff Presentation 

Tad Aburn, MDE 

We all can feel good about air quality progress 
made in the past ten years, but with the new ozone 
standard on the horizon and new PM, lead, NO2, 
and SO2 standards likely, the challenges of the 
next ten years are daunting.  It is critical going 
forward that the data provide stronger proof than 
ever and that methods are as scientifically 
rigorous as those of EPA, and that they are quick, 
simple, easy to understand, and easy to implement 
into a policy framework. 

Trends in Regional Ozone Patterns 

Duc Nguyen, MDE 

In looking at 8-hour ozone exceedance days 
(OEDs) and 90 degree days at BWI, Nguyen 
noted that both follow a 3 – 5 year periodic cycle 
through 2002, with the number of OEDs 
correlating fairly well with the number of 90 
degree days.  Nguyen observed that the air quality 

cycle tended to correspond with upper-level 
pressure/height as well as temperature.  From 
2000 – 2002, the air quality cycle had the classic 
characteristics, with increasing pressures 
corresponding to increasing ozone levels.  
However, the relationship started to break down in 
2005.   

Nguyen presented an analysis indicating air 
quality improvements have been driven by 
effective control strategies (e.g., the NOx SIP 
Call), but suggested that the control strategies 
alone can’t completely explain why 2010 did not 
follow the expected air quality pattern of higher 
OEDs and, despite ozone-conducive meteorology, 
experienced a below-normal number of OEDs.  
Two possible reasons that Nguyen explored are 1) 
benefits of controls are being under-estimated and 
2) mobile source emissions have changed. 

Nguyen evaluated two surrogates for mobile 
source emissions: vehicle-miles traveled (VMT) 
and motor gasoline sales volume (GSV).  He 
noted that gas consumption is down but that VMT 
has not changed, and that more research is needed 
to investigate this potential relationship.   

BAM Monitor Performance:  Seasonal and 
Geographic Variation in NC 2009 – 2010 

Wayne Cornelius, NC DNR 

The NC DAQ operates several BAM monitors, 
continuous monitors that have been designated by 
EPA as equivalent to the Federal Reference 
Method, a non-continuous method that requires 
lab analysis of filters.  This presentation reported 
a comparison of four co-located BAMS and FRM 
monitors.   
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Cornelius reported that in Raleigh the BAM and 
FRM were similar, and in Bryson City, they were 
not significantly different, but in Charlotte, where 
the BAM was not operated in an equivalent 
method configuration, the results of the two 
monitors were not consistent.  There was not yet 
enough data from the fourth site, Castle Hayne, to 
support a comparison. 

 
NESCAUM PAMS Workgroup Overview 
and Review of New Hampshire PAMS Data 
Analysis 

Jeffrey Underhill, NH DES 

Underhill emphasized that data analysis is 
important to help identify the causes of remaining 
nonattainment issues.   

NESCAUM established a PAMS Work Group to 
promote regional analysis of data on VOCs, both 
as precursors of ozone and as air toxics.  He 
reported on PAMS data analysis done by Maine 
and New Hampshire.   

PAMS sites are located upwind and downwind of 
and central to ozone nonattainment areas that 
were previously designated as severe 
nonattainment under the 1-hour standard.   

Underhill concluded: 

 Decreasing trends for most anthropogenic 
PAMS species in most OTR locations. 

 As levels of PAMS species decrease, there 
are an increasing number of non-detects.  
Need more sensitive and less expensive 
analytical techniques 

 Carbonyl data are questionable in quality 
for most locations & species.  Current 
techniques are expensive and often 
sampled infrequently.  Need more 
sensitive and less expensive analytical 
techniques. 

 Aging ratio techniques are questionable in 
value as currently applied. (Changes in 
fuels have affected benzene/toluene 
ratios.) 

 Wind direction frequency plots and diurnal 
plots can be useful 

 Appears to be more VOCs at higher 
elevations in New England than at ground 
level – mostly unknowns.  We don't know 
what species are doing up there at higher 
elevations. 

 Good news – reduced a lot; bad news next 
step more difficult & expensive => need 
good and relevant data. 

 
Anthropogenic and Biogenic Isoprene 
Concentrations of Two PAMS Stations in 
Maryland 

Asfaw Tedla, MDE 

Tedla’s analysis of PAMS data from an urban and 
an upwind site indicates that mobile sources 
contribute a significant amount of the isoprene in 
urban areas. 

The MDE Toxics Lab operates two PAMS 
stations:  Essex, a Type II maximum emissions 
site in a residential area and Howard University 
(H.U.)/Beltsville, a Type I upwind background 
site, surrounded by a large forest. 

The Lab looked at concentrations of isoprene, the 
most prominent biogenic PAMS compound, vs. 
solar radiation and temperature at the two sites in 
2008 and 2009 to identify any possible trends.   

Contrary to expectations, they didn't find a very 
strong correlation between isoprene concentration 
and solar radiation or isoprene and temperature.  
Comparing diurnal patterns for June through 
August, they also did not find a strong 
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relationship in the patterns for isoprene and solar 
radiation or temperature.  The plots, however, 
which showed higher isoprene concentrations 
corresponding to peak traffic times, suggested that 
not all of the isoprene is biogenic. 

Tedla cited research which demonstrated that 
exhaust emissions have a reproducible ratio of 
isoprene/1,3-butadiene = 0.42 that can be used as 
a tracer to estimate anthropogenic isoprene.   

Lab results indicated that H.U. had much greater 
biogenic isoprene concentrations and also much 
greater plant cover.  Anthropogenic isoprene was 
much higher in Essex than at H.U., and in the 
winter anthropogenic was 100 percent of the total 
isoprene concentration.  The Toxics Lab further 
found that anthropogenic isoprene was positively 
correlated with many vehicle emission tracer 
compounds at H.U. and Essex.   

Total and biogenic isoprene concentrations in HU-
Beltsville were more than two-fold higher than in 
Essex, reflecting the substantial impact of and 
difference in plant cover between the two sites. 

The reverse was true for anthropogenic isoprene 
concentrations, especially during winter when the 
biogenic emission potential is expected to be 
negligible. This observation as well as the strong 
correlations with several of the known traffic 
emission (human activity) tracers substantiates the 
report in the literature and hypothesis that a 
considerable fraction of isoprene in urban areas 
may be attributable to anthropogenic sources.   

The observed strong correlations also support the 
validity and usefulness of the methodology used 
as an alternative approach of characterizing 
(differentiating) background sites from those of 
maximum emission sites (i.e. Type I vs. Type II), 

and suggest a need to measure more biogenic 
compounds. 

Linking Air Quality and Health & 
Comparing Modeled and Monitored Air 
Quality 

Steve Anderson, NJ DEP 

Anderson described a project involving 
collaboration between health and environmental 
agencies.  The study used geocoded health 
incidence data and air quality indicators based on 
a combination of monitored and modeled data.  A 
hierarchical Baysian approach was used to 
combine monitored air quality data with modeled 
concentrations. 

No association was observed between benzene in 
ambient air, as estimated by the 1996 USEPA 
National Air Toxics Assessment (NATA), and the 
incidence of leukemia in New Jersey, once an 
important source of selection bias was identified 
in the initial analyses.  

CDC and EPA have worked together to develop a 
statistical model (the Hierarchical Baysian model 
or HB) to make modeled predictions available for 
environmental public health tracking purposes in 
areas of the country that do not have monitors and 
to fill in the time gaps when monitors may not be 
recording data. 

Comparing the HB approach to all AQS FRM 
sites in NJ in 2005 for daily PM2.5, the 
correlation is pretty high, although HB under-
predicts the 35 ppm standard.  For September 
2006, Anderson compared HB for a grid cell to 
monitors within a grid cell and found that HB 
tracks fairly closely with the FRM monitors in the 
grid cell. 
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Anderson stated the following as near and longer 
term goals for pilot projects: 

 Developing a consistent approach 

 Routinely applying the most timely and 
locally relevant data to air quality health 
impact and benefits analyses 

 Establishing or enhancing ties with air quality 
managers and health agencies 

 Improving public and stakeholder awareness 
of the public health dimensions of air 
pollution and the benefits of control measures. 

 

Forecasting in a Changing Air Quality 
Regime 

Bill Ryan, Pennsylvania State University 

Ryan indicated that regional NOx control 
measures have worked to significantly reduce 
NOx emissions on a regional scale, and that the 
NOx reductions have contributed to lower ozone 
concentrations in the mid-Atlantic.  He noted that 
temperature and persistence were formerly the 
best predictors of high ozone days, but there is no 
longer a consistent relationship with temperature.  
As a result, statistical models, a mainstay of air 
quality forecast guidance, are rapidly becoming 
less useful and forecasters must rely on emissions-
driven numerical models rather than statistical 
relationships to predict air quality.   

Ryan suggested that numerical O3 models in the 
mid-Atlantic are reasonable accurate, but only 
partly address day of the week patterns and 
produce steep land-sea ozone gradients that may 
need to be post-processed to filter their effects. 

 

 

Will Network Assessments Affect Data 
Assessments? 

Charles Pietarinen, NJ DEP 

Pietarinen described the purpose of network 
assessment:  determine if network meets 
monitoring objectives, identify “low value” sites, 
determine if sites should be relocated, determine 
if new sites are needed in some areas, evaluate 
whether newer technologies are available and 
appropriate.  Pietarinen also noted that uncertainty 
regarding future standards can affect the actions 
taken based on a network assessment. 

Between 1973 and 2008, Jersey City had the 
second-highest 8-hour CO concentration, but 
since 1988 it has not exceeded the NAAQS.  
Pietarinen asked the question:  is it still necessary 
to have urban sites?  But he noted that EPA may 
change the standards.   

What was the impact of network assessments?  
Less criteria pollutant monitoring:  CO (pending), 
SO2, smoke shade; resource savings, and new 
initiatives.  But what about the new NAAQS? 

New initiatives – continuous VOC and black 
carbon monitoring.  Want more focus on urban air 
pollution and port monitoring – a lot of interest in 
community and environmental justice (EJ) 
monitoring.  In Paterson NJ an active air toxics 
grant is being used to fund portable black carbon 
analyzers.  Urban Community Air Toxics 
Monitoring Project. 

Pietarinen talked about community interest in a 
“bucket brigade,” waiting for the AQ equivalent 
of the 100-year flood, but noted that QA/QC is 
essential to ensure that samples represent actual 
concentrations in the community. 
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Pietarinen asked “Are new NAAQS – the fly in 
the ointment?”  He sees more sites for O3, not 
much change for PM, near roadway implications 
for NO2, SO2, Pb, CO. 

Pietarinen compared the number of ozone 
exceedance days in NJ for current and proposed 
ozone standards.  Decreasing the standard from 
0.75 ppm to 0.70 would have increased the 
number of ozone exceedance days in 2010 from 
35 to 48; decreasing it to 0.60 ppm, would have 
increased the number of exceedance days to 79.  
Based on these results, Pietarinen doesn't see any 
near term changes to the ozone network. 

For PM2.5, proposed revisions for Fall 2011 may 
include an Urban Visibility Standard.  For NO2, 
the annual average of 53 ppb has been retained, 
and a one-hour maximum standard of 100 ppb and 
near roadway monitoring requirements added.  
The 100 ppb NO2 standard, which is based on a 
three-year average of 98th percentile 
concentrations, would have to be breached 
multiple times to be nonattainment. 

EPA promulgated a new SO2 standard of 75 ppb 
averaged over 1 hour on June 2, 2010.  
Monitoring would be emissions and population 
based, with hourly and 5-minute data reporting.   

Pietarinen sees the following challenges in 
network assessment:   

 How to deal with trends and changes to 
standards 

 What to do with the near-road data – like 
having a 10 block urban area 

 How to deal with modeled/monitored data 
for SO2- are monitoring data needed? 

 

Panel Discussion:  Identifying Policy 
Relevant Questions and Initiating Data 
Analysis 

Tad Aburn (MDE); Leah Weiss (NESCAUM); 
Tom Ballou (VA DEQ); Susan Wierman 
(MARAMA) 

Tom Ballou:  Ballou suggested that “from the 
state perspective, data analysis drives everything:  
inventories and monitoring are driven by data 
development and analysis.”  With growing 
resource and time constraints, states now have to 
pick and choose what they work on and what they 
don't.  The role of regional organizations (e.g., 
MARAMA, NESCAUM, RPOs) is growing.   

Ballou presented examples of data analysis from 
daily work at DEQ:  determining performance 
based on environmental indicators, air quality 
trends, exceedances, emission trends, and extra 
public interest in air quality.   

Ballou also noted the importance of data analysis 
in exceptional events for nonattainment 
classifications, urban air toxic studies, and area 
designations. 

Areas of interest that Ballou sees on the horizon 
include hybrid analyses for attainment 
designations and the possibility of new ozone and 
combined NO2 & SO2 standards. 

Leah Weiss:  Weiss talked about the relationships 
between data analysis and policy making.  She 
emphasized the importance of: 

1)  Updates and upgrades to data analysis tools.  
Weiss noted that policy makers rely on tools from 
analysts to make decisions. 

2)  Dialogue between policy makers and analysts.  
Since technical decisions drive policies, policy 
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makers and analysts need to communicate to 
make linkages between what’s happening in the 
models and what’s happening in the field.   

3) Linking policy objectives & data activities to 
public health.  

4) Identifying issues with existing data sets & 
tool, e.g., changes to EIA’s power plant data 
collection form and discrepancies between the 
modeled world and real world when many EGUs 
were turned off for Transport Rule IPM runs.     

5) Working regionally to augment & enhance 
practices and create more focused control 
strategies.     

6) Using models appropriately, e.g., over-reliance 
on photochemical model in policy arena – are 
they accurate with regards to NOx disbenefits?  
What do the data tell us about ozone trends & 
NOx reductions?   

With resources increasingly limited, coordination 
between analysts and policy makers is crucial in 
answering the question “where would you place 
your priorities?” 

Tad Aburn’s answer to the question “where would 
you place your priorities?” was, push focus on 
things that have direct benefit on further cleaning 
up the air & health benefits, e.g., revisiting central 
power generators RACT, having data and data 
analysis to support regulatory activities.  (We 
spend so much money setting up monitoring 
networks that show we have a problem and so 
little on figuring out why.)  Also, solve the NO2 
problem, do a really good job controlling the six 
most important source categories.   

Russ Dickerson added that morbidity or mortality 
associated with a pollutant is what’s important in 

determining standards and stated that exposure is 
not the same thing as ambient concentration.  

Susan Wierman asked:  What does it take for data 
analysis to happen?  We need good questions.  We 
also need a dialogue between the data analysts 
and data users – ask “what if we did this…” – and 
expertise on the staff to do the analyses.  A few 
barriers to the dialogues and analyses were noted:  
some lack of expertise or interest from 
management, a “don’t want to be scooped, so I’ll 
work alone” mentality, lack of interest from 
technical folks unless someone is saying “I want 
this done,” lack of training and/or interaction with 
other folks.   

Air Quality Policy and the Need for Policy 
Relevant Data Analysis 

Tad Aburn, MDE 

Aburn reiterated that we’ve made a lot of progress 
in improving air quality, and that science seems to 
be indicating the need for more regional rather 
than local controls for further progress.  Because 
of the economic downturn, more and better proof 
that control programs are needed and will actually 
work will be demanded. 

Aburn noted past successes and the importance of 
demonstrating progress and documenting success.  
He suggested the importance of visual tools and 
language/terminology (e.g., changing the name 
elevated ozone reservoir to transport cloud) to 
help tell the story and explain the conceptual 
model.  One of the successes Aburn emphasized 
was super-regional NOx reduction and the need to 
push for more super-regional NOx reduction 
programs. 

Aburn noted the six priority source categories 
(EGUs, On-road vehicles, ICI boilers, cement 
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kilns, marine engines, locomotives) and the need 
to push for better national rules for these. 

Challenges that Aburn sees include:  tighter 
standards for ozone and fine particles; new 
standards for NO2, SO2, and lead; possible 
priority of climate change.  Key questions that 
Aburn sees for data analysts include:  how do we 
push super-regional in addition to local controls?  
How do we address precursors other than NOx, 
SO2, and VOC? What kinds of trade-offs need to 
be considered in the multi-pollutant world? 

For communication between researchers and 
regulators, Aburn suggests:  

 For the researchers:  Ask about critical 
issues, keep communication simple and 
policy relevant, and keep in mind that 
policy most often uses currently available 
– not perfect – science. 

 For the regulators:  make time for science, 
support more and better data analysis and 
policy-relevant research, ask questions, 
and emphasize the critical questions. 
 

Integrated, Policy-Relevant Science for Air 
Quality 

Russell Dickerson, University of Maryland 

Dickerson compared the performance of the 
WRF/Chem and CMAQ models for a severe smog 
episode in northeast Maryland on July 9, 2007 to 
observed pollutant levels and concluded: 

 WRF/Chem with RADM did moderately 
well overall in capturing mean ozone and 
simulating a severe smog episode, but had 
problems with the extremes.  CMAQ had 
the same problem with extremes. 

 WRF/Chem failed to capture an observed 
peak of 139 ppbv at Aldino, MD; 
Dickerson suggested the reason for the 
failure was that the plume was smaller 
than the 12 km grid. 

 WRF/Chem’s chemical mechanism may 
remove NOx too fast because it does not 
account for NOx lifetime extending 
reservoir species.  Removing NOx too fast 
reduces its availability for O3 formation. 

 At a low (13.5 km) resolution, the strong 
temperature gradient along the coastline 
that resulted in a stronger Bay breeze was 
missed by CMAQ.  This is important 
because a stronger Bay breeze prevented 
pollutants from being transported near the 
surface from land to water. 

 Looking at CMAQ 8-hr max ozone 
concentrations on July 9 for resolutions of 
13.5, 4.5, 1.5, and 0.5 km, showed that as 
resolution increased, the distribution of 
ozone was spread out along the coastline 
instead of over the bay.  Going from 13.5 
to 4 km resolution in this case made a 
huge difference.   

 Most of the difference between modeled 
and observed results could be made up by 
improving resolution. 

 
Dickerson then moved on to compare CMAQ 
modeling to satellite data to evaluate the regional 
nature of smog events.  He noted that the OMI 
satellite observed and CMAQ predicted NO2 hot 
spots near cities, but that OMI’s ratio of urban to 
rural (3:1) was roughly in agreement with surface 
monitors while CMAQ’s was prediction was 9:1.  
Dickerson noted that satellite-borne instruments 
appear to be doing a good job on column NO2 
and PM, are getting better for O3, and provide an 
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excellent opportunity to evaluate model output 
and emissions.   
 
Exceptional Events in 2008 

Tom Ballou, VA DEQ 

Ballou looked at two wildfires, one in Hyde 
County, NC and the other in Suffolk, VA, that 
affected air quality in Virginia during the summer 
of 2008.  Ballou suggested that both wildfires 
were Exceptional Events, but that from a 
regulatory point of view, the designation of 
Exceptional Event is hard to prove.  Without the 
designation, the data are not exempted from use in 
NAAQS compliance determinations.  

On 6/14/08, with both wildfires burning, VA 
Beach recorded the highest maximum 24 hour 
FRM PM2.5 data point ever recorded by VA 
DEQ-AQM.  Both wildfires, however, were 
regional events.  Ballou noted that it would be 
tough to get the data exempted for an exceedance 
during a regional event.  One requirement of the 
Exceptional Events Rule that Ballou reviewed is 
that the submission must show no exceedance or 
violation but for the event.  Ballou suggested that 
this is a particularly difficult requirement to meet.   
  
Air Quality Dispersion Modeling of Port 
Newark & Elizabeth 

Peg Hanna, NJ DEP 

Hanna talked about initiatives underway to reduce 
emissions from concentrated sources at the Ports 
of Newark and Elizabeth.  Hanna pointed out 
toxicity and cancer risk associated with Port 
emissions are so huge, that you don’t need a big 
reduction to have an impact.   

The initiatives began with baseline emissions 
from 2006 which determined that the Port met 

annual PM2.5 NAAQS but had a significant 
contribution to existing violations of 24 hour 
PM2.5 at several locations.   

Based on graphs of maximum predicted 70-year 
lifetime cancer risk due to port-related diesel 
emissions, DEP found the cancer risk in a large 
area around the Port that includes Staten Island, 
Brooklyn, and most of Manhattan to be in the 10 
to 100 in a million range, giving it a DEP 
classification of “pursue long-term risk 
minimization strategy.”  The risk increases to 
greater than 1000 in a million, at a small area 
within the NJ Marine Terminals.  This risk is 
classified as unacceptable by DEP.  Hanna noted 
that, since EPA doesn’t use cancer risk factor for 
diesel emissions, this approach is controversial. 

Hanna also emphasized that the map showing the 
70-year lifetime cancer risk was used as a 
motivational tool rather than a “scary map,” and 
that DEP has little to no regulatory authority. 

DEP used the cancer risk findings to work with a 
diverse group of stakeholders to develop NJ 
DEP's Clean Air Strategy Plan (CASP), which 
included short and long term commitments from 
each sector for a 3% net annual reduction in 
criteria pollutants and 5% net annual reduction in 
GHGs. 

DEP predicts that Federal measures will reduce 
PM2.5 by about 155 tpy in 2015, and that the 
CASP measures will remove an additional 30 tpy 
of PM2.5.  Hanna acknowledged that the bulk of 
the reductions will come from Federal measures, 
but in the diesel world PM is huge, so the 
additional 30 tpy reduction is expected to have a 
large health impact. 
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Distinguishing Local and Regional 
Impacts for PM2.5 in Allegheny County, 
PA 

Jason Maranche, ACHD 

Liberty-Clairton is a separate 5 km x 8 km  
nonattainment area within Allegheny County.  It 
receives long-range transport of pollutants from 
the Ohio River Valley (west/southwest), plus 
urban excess from Pittsburgh.  Coke works and a 
steel mill also contribute to Liberty-Clairton’s air 
pollution. 

Coke works are typically in river valleys.  
Liberty-Clairton also has two power plants and a 
chemical plant upriver.  When an inversion 
occurs, the plume doesn’t get much higher than 
the valley walls. 

Since 2000, all monitors in Allegheny County 
have followed a similar trend for annual PM2.5 
averages, generally downward, with Liberty the 
highest in each year.  Through the third quarter of 
2010, Liberty had concentrations significantly 
higher than the rest of the monitors in the County. 
 
Continuous PM2.5 trends comparing Liberty to 
Lawrenceville (an urban downwind, dense 
residential site) for 2000 – 2008 show a fairly flat 
diurnal trend for Lawrenceville between 13 and 
16 ug/m3.  Liberty has values similar to 
Lawrenceville's between 10 am and 7 pm, but 
Liberty has a nighttime spike, steadily increasing 
to a maximum of close to 25 ug/m3 between 11 
p.m. and 3 a.m.  Continuous PM2.5 sites generally 
peak at rush hour, but the nighttime inversion 
causes a spike in the river valley. 
 

Maranche showed a slide of tri-state PM2.5 major 
species averages from 2005 – 2009.  For 2005 to 
2009 the pie charts for Liberty and Lawrenceville 

show similar species percentages, but the mass of 
pollutants is much greater in Liberty because 
Liberty has localized excess species.   
 
ACHD did a source apportionment 
analysis/Positive Matrix Factorization for Liberty 
for 2005 – 2009, which give a site to site, species 
to species comparison.  PMF results list the 
possible source types and total contribution for 
twelve species/tracers (factors 1 - 12).    

Carbons and sulfates were the number one 
contributor to total PM2.5 and are from the most 
difficult sources – coke plants from the southwest 
and chemical plants. 

Maranche’s best guesses were that primary sulfate 
is from diesel industrial, and that chlorine, which 
peaks only in cool weather, is from smaller 
sources. 

Maranche then presented a wind direction 
analysis in which a Conditional Probability 
Function (CPF) uses wind direction rather than 
trajectories to determine likely direction of 
sources.  CPF compares these highest 
concentration days to the average transport pattern 
(i.e., climatology).  CPF close to 1 means that the 
wind direction is most likely pushing that source 
to the monitor. 

When CPF results for the PMF coke ovens and 
blast furnaces factors were overlayed on an 
overhead photo of the Monongahela Valley with 
PM2.5 sources identified, the sources contributing 
to Liberty become evident.   

A CPF overlay for the coke oven factor indicates 
U.S. Steel Clairton and a CPF overlay for the blast 
furnace factor indicates a McKeesport/Liberty 
source to the northeast of the Liberty site. 
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Maranche then presented a trajectory analysis in 
which a Potential Source Contribution Function 
(PSCF) uses back trajectories to determine 
probable locations of emission sources.  Based on 
a NOAA model showing typical transport from 
states west and southwest of Liberty-Clairton, 
transport won’t affect Liberty much. 

For Liberty, 2009 had lower PM2.5 averages than 
2000 – 2008.  Maranche noted that 2009 was 
unique because the coke works were operating at 
1/2 - 2/3 capacity; 2009 saw an overall decrease in 
PM2.5 compared to the long-term average.  
Maranche pointed out that the decrease was larger 
during nighttime inversion hours compared to 
daylight hours. 

For Lawrenceville, 2009 also had lower PM2.5 
averages than 2000 – 2008.  Unlike Liberty, 
however, PM2.5 didn’t decrease as much during 
the nighttime inversion hours.   

Maranche then compared the hourly average 
PM2.5 differences for Liberty minus 
Lawrenceville for 2000 – 2008 and for 2009:  
PM2.5 roughly the same for Liberty and 
Lawrenceville from 4 am – 10 pm; from 10 pm – 
4 am, Liberty reaches a peak difference of about 
11 ug/m3 more than Lawrenceville for 2000 – 
2008 and a peak difference of 7 or 8 ug/m3 in 
2009. 

Maranche also presented a local area “hybrid” 
modeling approach for Liberty-Clairton that 
includes CMAQ regional with CALPUFF local 
for primary carbons, resulting in an additive 
combination of impacts without double-counting.  
Using the 20 km square in the modeling domain 
captured most of the power plants. 

The hybrid approach modeled near-field percent 
reductions.  Near Liberty, the reductions 

throughout the downwind area are primarily due 
to the proposed future configuration at U. S. Steel 
Clairton Plant; reductions southwest of Liberty 
are due to the shutdown of Monongahela Valley 
Transportation Center.   

The Influence of the Chesapeake Bay 
Breeze on Maryland Air Quality 

Laura Landry, MDE 

Even though air quality during the 2009 ozone 
season was much better than in years past, the bay 
breeze seemed to have a noticeable effect on 
ozone in the Baltimore Nonattainment Area.   

Large temperature differences between the land 
and the bay waters create a bay breeze as the 
warm air over the land rises and the cooler air 
over the water rushes in to take its place.   A 
boundary forms where this exchange of air is 
occurring, and ozone pollution easily accumulates 
along this boundary. 

While Maryland typically experiences about 37 
exceedance days each ozone season, the 2009 
ozone season had a total of 11 exceedance days, 6 
of which were exceedance days only in 
Edgewood.  On 56% of Edgewood's exceedance 
days, a bay breeze was also observed. 

MDE analyzed high June – August ozone days 
from 2004 – 2009 based on the 75 ppb ozone 
NAAQS.  Each day was classified by the type of 
event:  bay breeze, marginal, and non-bay breeze 
and a “Maximum Ozone Gradient” was identified 
for each day based on the difference between 
ozone at the monitoring site along the bay's coast 
and ozone at a site further inland. 

Of the 83 events analyzed, 29% were bay breeze 
events, 18% were marginal, and 44% were non-
bay breeze events.   



Draft 11/15/2011 
 

Page 11 of 20 
 

Landry presented a case study from August 18, 
2009 which showed a day with classic indicators 
for an ozone event and noted that future work 
includes formulating a bay breeze climatology for 
Edgewood only; tentatively, the methodology 
would use NOAA weather observations to aid in 
wind analysis and determine how far inland the 
bay breeze can move. 

Emissions Inventory Overview 

Patrick Davis & Julie McDill, MARAMA 

1) Update on Modeling Inventory: 

Pollutants to be included in the Inventory:  NOx, 
SO2, VOC, PM2.5, PM10, CO, and ammonia. 

Years:  2007 – model performance; 2013 – 
PM2.5; 2017 and 2020 – ozone. 

General approach:  Each state controls its 
inventory; each sector posted for review. 

Status for 2007:  all sectors complete except 
Nonroad (marine/air/rail) and Onroad Mobile.   

2) Analysis of 2007 Emissions from Sources 
Reporting to EPA’s Cap and Trade Programs. 

 2007 emissions reported to EPA's Clean 
Air Markets Division:  92% of point 
source SO2 and 68% of point source NOx 
in the region. 

 Analysis shows significant variability in 
daily and hourly emissions in ozone 
season. 

 Unit characterization 
o Peakers are more likely to be 

uncontrolled or have a less 
effective form of control like 
steam/water injection. 

o 1/3 of base units have SCR  
o ½ have either SCR or SNCR 

o Most coal-fired units operate over 
50% of the time. 

o Most diesel or residual oil fired 
units operate less than 15% of the 
time. 

o Gas represents a large number of 
units but seem to be the last used. 

o Residual oil – small number of 
units, but they get used and 
represent a large portion of peaking 
units 

 Davis noted that NOx emissions from 
residual oil and diesel oil combustion on 
peak ozone days are much higher than on 
days with low ozone concentrations. 

  SO2 emissions peaked in January-
February and again in June, July, and 
August due to the peak heating and 
cooling seasons. Controls are in place year 
round; variation is due to greater demand. 

 NOx emissions were highest in February 
and August, with units operating over 50% 
of the time emitting most of the NOx. 
Seasonal NOx controls reduced 
summertime emissions.   

 There is some variability in August daily 
NOx for each of the three EGU categories, 
but the largest percent variability is in 
sources operating less than 15% of the 
time. 

 Units operating over 50% of the time 
generally have a pretty flat diurnal profile.  
Other units show definite emission peaks 
during early to mid-afternoon.   

 June 24 – 30, 2007 experienced 
widespread ozone exceedances, with 
relative emissions from <15% sources 
accounting for up to 49% of total hourly 
emissions in MD and in NY contributing 
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more emissions than the >50% and the 15 
– 50% units.   

 For the same week in NY & CT, on certain 
high ozone days, the hourly NOx 
emissions from units in the <15% 
classification was greater than the 
emissions from units in the >50% 
classification. 

3) EGU Forecasting:  Developing an Alternative 
to IPM 

ERTAC (Eastern Regional Technical Advisory 
Committee, comprised of states, industry, and 
regional organizations in the NE, Mid-Atlantic, 
SE, and Lake Michigan areas) is developing a 
methodology to create EGU future year emission 
inventories.  The committee has four 
subcommittees:  Implementation, growth, data 
tracking, and renewables & conservation program.  
ERTAC's goals are to: 

A) Create a methodology that is: 
 Acceptable to EPA 

 Conservative in its activity predictions 
(i.e., unit by unit) 

 Transparent - states are able to describe 
to EPA, industry, the general public, and 
other interested parties why the results 
of the methodology are reasonable. 

 Inexpensive - states and RPOs do not 
have resources to fund high cost 
modeling efforts. 

 Reliant on actual 2007 data - future 
EGU forecasts will reflect the 
meteorology and other factors used in 
regional air quality analyses and plans. 

 Flexible - output results that do not 
conform to known data can be corrected 
by state staff. 

B) Have model results that are: 

 Regionally stable – no big shifts 
between states unless reflected in 
growth rates 

 Temporally like the base year (2007) – 
use 2007 allocation order and temporal 
patterns 

 Transparent – can answer “why” 
questions by unit 

 Inexpensive – open source software and 
a community of users; can be rerun as 
necessary. 

 

On the Use of Model Evaluation 
Approaches to Investigate the Impact of 
Recent Emission Changes and 
Meteorological Variability on Tropospheric 
Ozone Concentrations in the Eastern U.S.     

Jim Godowitch, EPA/ORD 

The goal of model evaluation is to ensure the 
integrity of the modeling system from a scientific 
and policy perspective and to guide future 
scientific improvements in the modeling system.   
Evaluation can be envisioned as a four-pronged 
(operational / dynamic / diagnostic / probabilistic 
approaches) activity, with overlap and interactions 
between each activity.  Godowitch pointed out 
that data measurements are vital for model 
evaluation both at the surface and aloft. 

Godowitch presented examples of the four types 
of evaluation: 

1) Analysis Tool for Operational Evaluation:  
Atmospheric Model Evaluation Tool (AMETv1.1) 

 used to pair observations with gridded 
model data for meteorological and AQ 
related applications 
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 enables researchers to better understand 
and evaluate model predictions and 
improve the science within the models. 

 Example:  8-hour ozone average with 
diurnal variation 

2) Dynamic Evaluation – characterizes a model's 
ability to reproduce observed changes in AQ 
induced by changes in emissions and/or 
meteorology. 

 Example:  percentage change in modeled 
and observed weekday morning (6 – 9 am) 
NOx concentrations at urban sites. 

 Evaluation - In this example, modeled 
NOx concentrations are controlled by 
change in total emissions, so the modeled 
decline is somewhat less than the observed 
decline. 

3) Diagnostic Evaluation – Designed to probe a 
particular modeled process (i.e.., chemical or 
physical process) to gain a better understanding of 
the reasons for poor or good model agreement 
with observations. 

 Process-oriented measurements (e.g., 
precursor and secondary species 
observations to examine O3 chemistry, 
meteorological transport or deposition) to 
compare with modeled values are not 
routinely available.   

4) Probabilistic Evaluation – what is our 
confidence in the model predicted values?  How 
do observed concentrations compare within an 
uncertainty range of model predictions? 

 Example – modeled and observed wind 
profiles averaged over the nocturnal 
periods at the FME site in MD. 

 Modeled directions exhibit slight bias 
(more southerly) 

 Very similar results found at other mid-
Atlantic profiler sites. 

Data Analysis within EPA's OAQPS:  
Thoughts on how source apportionment 
modeling and data analyses can be used 
to influence policymaking 

Pat Dolwick, EPA/OAQPS 

Photochemical models are used to look at both 
primary pollutants and secondary pollutants, e.g., 
ozone and PM.  Photochemical models are also 
used to look at extreme events.  More and more, 
photochemical models are multi-pollutant, and 
some have been enhanced with source attribution 
tools. 

 Photochemical model source apportionment 
tracks time step by time step, grid by grid how the 
pollution was formed and what emissions are 
responsible.  It is very efficient at estimating 
culpability for many sources.   

State contributions:  source apportionment 
modeling helped design NOx SIP Call, CAIR, and 
upcoming Transport rules.  As an illustrative 
example, source apportionment showed that Las 
Vegas can at times be more affected by ozone 
transported from southern California than by local 
sources. 

County contributions:  source apportionment 
modeling can support ozone and PM2.5 
nonattainment designations.  Example:  see in 
source apportionment photochemical modeling of 
Mecklenberg County NC and other counties in 
NC and surrounding states, that most of the ozone 
that affects Charlotte is local.  Dolwick observed 
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that the southeast may be weighted more toward 
local contributions. 

Sector contributions:  source apportionment 
photochemical modeling can indicate where we 
need additional controls. 

Single source contributions:  source 
apportionment photochemical modeling can 
support 24-hr PM2.5 designations process. 

International contributions:  this is a bigger issue 
in the West as we tighten the ozone standard; 
approaching background levels means 
international contributions will be a bigger deal. 

In his concluding remarks for model source 
apportionment, Dolwick said that OAQPS plans 
to continue using CAMx for source 
apportionment of ozone, PM2.5, and mercury, and 
that it is currently working with US EPA ORD to 
implement source apportionment in CMAQ. 

Use of Data Analyses to Influence AQ 
Decision-making 

Pat Dolwick, EPA/OAQPS 

Dolwick sees it as the Air Quality Data Analysis 
Group's responsibility to make the data tell a story 
(e.g., identify patterns, understand cause-and-
effect relationships) 

Source attribution via data analyses:  Performed 
retrospective AQ analysis after 3 big events:  9/11, 
Katrina, and the BP oil spill.  A report looking at 
the Gulf Coast AQ after the spill focused on odor 
complaints.  When detected showed odor 
complaints correlated pretty well with when the 
oil slick was close to shore.  For complaint days 
Mike Rizzo looked at dominant wind trajectories. 

In another source attribution analysis in Marietta, 
OH wind directions of suspected sectors were tied 

to monitoring data to determine source of air 
toxics at several schools. 

Identification of exceptional events:  States may 
request that EPA exclude data showing a violation 
of the NAAQS that are directly due to an 
exceptional event.  Data analyses can be used to 
demonstrate causal connection, and that no 
exceedance would have occurred without the 
event.  Dolwick recognized that it's a problematic 
rule, with only two ozone flags since its 
implementation in 2007.   

Demographic Proximity Analysis can be used to 
identify populations within a given proximity 
radius of an emissions source, with the overall 
goal of comparing demographics of populations 
near emission sources to demographics of the 
whole U.S. 

Use of GIS in policy determinations:  GIS can 
bring data from various data sets together – 
example, linking data sets may show near-road 
and source-oriented problems that suggest shifting 
back to local for lead, NO2, and SO2 standards. 

Use of Data Analyses to evaluate AQ trends:    
one big question is how much of a pollutant 
reduction is meteorological and how much is a 
true emissions signal?  The current approach of 
attempting to use retrospective models to tease out 
meteorological contributions to AQ episodes is 
somewhat unsatisfactory.  Want to get to the upper 
end of the distribution where the health effects 
are. 

Weight of Evidence: The extent to which the 
available information supports the hypothesis that 
a substance causes an effect in humans. For 
example, factors that determine the weight-of-
evidence that a chemical poses a hazard to 
humans include the number of tissue sites affected 
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by the agent; the number of animal species, 
strains, sexes, relationship, statistical significance 
in the occurrence of the adverse effect in treated 
subjects compared to untreated controls; and the 
timing of the occurrence of adverse effect. 

Use of data analyses to support AQ monitoring 
(collocated monitors):  example - compare 
continuous PM2.5 to collocated FRM 
instrumentation. 

Use of data analyses to support AQ monitoring 
(network assessments):  EPA provided a set of 
tools for network assessments to assist states in 
assessing monitoring network for holes, 
redundancies, etc. 

Use of data analyses to support AQ modeling 
(evaluations):  examples:  how well does the 
model capture changes in ozone concentrations 
related to meteorological variations? 

Use of data analyses to support AQ modeling:  
combining modeling and measurements to 
estimate spatial patterns.  The new “fused” 
surface retains the ambient data information but 
applies the CMAQ texture to areas particularly 
where monitoring data are scarce.  Dolwick hopes 
to do more of this type of analysis to get at risk 
toxics and criteria pollutants. 

In his concluding remarks for data analysis, 
Dolwick noted: 

 There is a wide variety of instances (almost 
limitless) in which data analyses can be used 
to support AQ planning. 

 Collaboration is important. 
 Prioritization is key. 
 Analysis efforts should be matched to problem 

scale. 
 Data analyses can be used to inform other 

important parts of the air quality planning 

process (emissions, monitoring, modeling, 
benefit assessments) 

The New York City Community Air Survey 
(NYCCAS) 

Iyad Kheirbek, NYC Department of Health and 
Mental Hygiene 

Kheirbek pointed out that NYC does not meet 
EPA standards for PM2.5 and ozone, and likely 
will not meet new NO2 or SO2 standards and that 
health effect concentration- response relationships 
are observed at levels below clean air standards. 

As with any city, air quality varies.  For example, 
prior neighborhood studies have shown elevated 
levels of elemental carbon (EC) associated with 
local truck traffic.  The extent to which spatial 
variation in air pollution exposure contributes to 
NYC health disparities is unknown.   

NYC's overall goal is to reduce emissions from 
onroad vehicles, other transportation (e.g., 
ferries), and buildings.  The goals of the NYC 
Community Air Survey (NYCCAS) are 
complementary to those of routine and regulatory 
monitoring, and include assessing neighborhood 
variations, identifying sources contributing to 
pollution patterns, informing the City on efforts to 
improve air quality, and providing air pollution 
exposure estimates for health surveillance and 
research. 

The NYCCAS examines street-level air pollutants 
linked to health outcomes:  PM2.5, EC, metals 
constituents, NO, NO2, NOx, ozone (summer), 
SO2 (winter) at a total of 155 sites:  120 
systematic allocation, 30 sites purposeful 
allocation, and 5 reference sites.  The systematic 
allocation sites over-sample high traffic and dense 
building cells, the purposeful allocation sites fill 
spatial gaps and assure representation of 
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communities and sites of concern.  15% of the 
samples are collocated and 10% are blanks. 

Pollution concentrations are predicted as a 
function of temporal variation and GIS-based 
source indicators of pollution sources (e.g., traffic, 
buildings density) in the Land Use Regression 
(LUR) modeling process. 

The results indicated significant variability across 
150 monitoring sites. 

Kheirbek noted the following limitations to the 
NYCCAS: 
 spatial coverage:  representing NYC in 150 

monitoring sites 
 limited source/source proxy measures 
 transient sources not captured by site 

observations 
 meteorology data not yet included in models 
 LUR methods do not support modeling 

benefits of emissions mitigation strategies 
 
Communication was important, and results were 
communicated by various means:  periodic public 
reports; presentations to city agencies, community 
boards, advocacy groups, AQ managers, and 
researchers; publicly available data on web portal.  
Additionally, The New York Times, Daily News, 
and New York Post all had articles on the 
NYCCAS in December 2009. 

Use of Satellite Data for Air Quality 
Forecasting and Analysis 

Amy K. Huff, Battelle 

Huff discussed the information and value that 
satellites provide:   

 information about the horizontal transport of 
pollutants on the mesoscale and synoptic scale 

 advance warning of impending air quality 
events, particularly fires and dust storms 

 AQ information in areas where there are no 
ground-based monitors 

 a quick and easy way to keep track of the “big 
picture” of national air quality 

 visual appeal for the public and stakeholders. 

 information about horizontal transport on 
mesoscale and synopotic scale 

 a picture policy makers can understand 
 
She also noted their limitations: 

 Most satellite measurements are for entire 
vertical column of atmosphere, and are not 
specific to the surface. 

 Clouds block measurement of many air 
quality satellite parameters. 

 Temporal resolution and processing time can 
limit satellite data availability, especially for 
forecasting. 

 
Huff went on to define the important satellite 
characteristics of spatial and temporal resolution:   

Low resolution (e.g., 1 – 10 km):  major regional 
features are visible, detailed features are NOT 
visible.  High resolution (e.g., 1 – 10 m):  detailed 
features are visible (e.g., buildings, roads, trees).  
Huff said that for AQ purposes, low resolution on 
the order of 1 km is good. 

Temporal resolution:  high temporal resolution 
(e.g., 30 minutes) nearly continuous observations; 
low temporal resolution (e.g., 1 day) only one 
observation per day. 

Huff presented two types of satellites: 

 Geostationary :  High temporal resolution - 
Nearly continuous observations of the same 
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spot on Earth - Typically used to monitor 
meteorological conditions 

 Polar-orbiting:  Low temporal resolution - 
Observe the same area on Earth once per day 
(or less).  Global or near-global coverage.  
Used for a variety of applications including air 
quality and land cover. 

 
She discussed useful satellite data products for air 
quality: 

 MODIS true color images 

 MODIS aerosol optical depth (AOD) 

 GASP (GOES AOD) 

 OMI (ozone monitoring instrument) 
tropospheric nitrogen dioxide (NO2) 

 NOAA Hazard Mapping System Fire and 
Smoke Product 

She explained and gave examples of how satellite 
observations augment AQ forecasting and 
analysis: 

 Forecasting – tracking long range transport 
of smoke, dust into a forecast area; 
monitoring local/regional fires 

 Analysis – retrospective AQ event 
analyses, case studies; exceptional events 

Visualization of AQ Data in Google Earth: 

 Most satellite imagery is available from 
Google Earth 

 Satellite imagery overlayed with other data 
can provide a more complete picture of air 
quality conditions. 

Huff recommended the “smog blog” website as a 
good place to start using satellite data for AQ 
analysis. 

 

 

Trends in NO2 in the Eastern U.S. Derived 
from Satellite Observations 

Kenneth Pickering, NASA-Goddard 

Pickering presented examples of trends that have 
been analyzed using the satellites: 

 GOME and SCIAMACHY data used to show 
NO2 increases over China and decreases in 
US and Europe 

 SCIAMACHY data used to demonstrate initial 
NO2 decrease due to SIP Call power plant 
emission reduction 

 Tier II Tailpipe NOx Emission Standards – 5% 
reduction in emissions per year for new 
vehicles over 2002 to 2010  

Preliminary analysis for NO2 will focus on 
regional trends in tropospheric NO2 in Eastern 
and Central US and several clusters of states in 
relation to trends in CEM data.  Pickering 
summarized the NO2 trends for 2005 – 2009:  

 Large summertime reductions in NO2 seen 
over much of eastern US between 2005 and 
2008, except in PA 

 After reprocessing with consistent surface 
albedo, some reversals of these trends are seen 
for 2008 to 2009 (e.g., PA) 

 Overall, 2005 to 2009 summer trends remain 
strongly negative over much of the Eastern 
and Central US (with exceptions and with 
some regions having especially large 
downward trends). 

Pickering concluded with comments on the NO2 
satellite observations and their use going forward: 

 Monthly mean difference between GOME-2 
and OMI tropospheric column values 
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decreases from June – August, reflecting 
slowing of NO2 daytime loss rate. 

 Disagreements between CEMS NOx 
emissions trends and satellite NO2 trends 
suggest that satellite instruments are “seeing” 
motor vehicle emissions perhaps better than 
has been thought. 

 Entire OMI NO2 period of record will be 
reprocessed using a new algorithm and 
consistent albedo climatology in the next year 
or so, allowing better trend assessment. 
 

DISCOVER AQ – A Field Campaign to 
Improve the Diagnosis of Air Quality using 
Satellite Data 

Dr. James H. Crawford, NASA Langley Research 
Center 

Crawford described DISCOVER AQ as a NASA 
Earth Venture campaign intended to improve the 
interpretation of satellite observations to diagnose 
near-surface conditions relating to AQ. 

NASA’s goal is to provide value to AQ forecast 
and assessment with its satellite observations – to 
help increase the understanding of emission 
patterns and changes.   

Crawford presented three objectives for 
DISCOVER AQ and gave an example or 
comment for each objective:   

1) Relate column observations to surface 
conditions for aerosols and key trace gases O3, 
NO2, and CH2O.  E.g., NASA publishes maps of 
daily correlation between AirNOW and MODIS 
dry mass measurement of PM2.5 at the surface 
compared to wet.  

2) Characterize differences in diurnal variation of 
surface and column observations for key trace 
gases and aerosols.  In a comparison of modeled 

column NO2 hourly concentrations to modeled 
surface NO2 hourly concentrations and a once-
daily OMI column measurement, Crawford noted 
that you can’t get diurnal variations in one 
overpass a day and that more observations are 
needed. 

 3) Examine horizontal scales of variability 
affecting satellites and model calculations to 
understand nonlinearities in the satellite footprint, 
e.g., how different meteorological and chemical 
conditions cause variation in the spatial scales for 
urban plumes. 

Crawford described NASA's investigative 
approach as using systematic and concurrent 
observation of distributions of aerosols and trace 
gases as they evolve throughout the day.  The 
three types of distributions used are: 

 Column-integrated 

 Surface 

 Vertically-resolved (only get for a season)  
 

Crawford provided examples of modeling and 
analysis that might use the distributions: 

 Basic correlative studies of column vs. surface 
observations 

 Simple conceptual models relating column 
and surface quantities using other key 
variables such as boundary layer depth, 
humidity, time of day, etc. 

 Regional model interpretation and testing 

 Techniques to assess fine-scale variability in 
near-surface observations 

 Effects of fine-scale variability on model 
predictions of ozone. 

 
Expected benefits of DISCOVER-AQ 
observations: 
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 Improved understanding of surface PM2.5, 
MODIS AOD, and NO2 observations and 
OMI column NO2 observations that will 
benefit current satellites 

 Benefits to future satellites include possible 
observing strategies (e.g., overpass times), 
interpretation of observations (e.g., better 
understanding of column vs. surface response 
to emissions, chemistry, and boundary layer 
dynamics) 

 Benefits to regional air quality models:  better 
understanding of fine-scale variability in NO2 
and the associated nonlinearities in ozone 
chemistry at sub-grid resolutions; ability to 
assess the impact of fine scale variability on 
assimilation of satellite observations. 

The Use of Satellite Observations in the 
Evaluation of Air Quality Models 

Tim Canty, University of Maryland, College Park 

Canty sees the modeling community being asked 
the question:  will proposed changes in emissions, 
kinetics, dynamics, etc. lead to meeting air quality 
attainment goals? 

To address the question of proposed change in 
emissions, Canty chose to compare three “what-
if” scenarios for August 2 – 5, 2007, a period of 
widespread regional ozone events, to the baseline 
3-hour average ozone CMAQ run.  Canty 
presented three “what-if” CMAQ run scenarios, 
all with 30% VOC reductions and the following 
NOx reductions:  

1) NOx reductions 50% 
2) NOx reductions: 

 65% point sources 

 75% on-road 

 35% non-road 

 5% OTR 

3) NOx reductions 70% 
 
Canty’s model results showed the effects on ozone 
of the three different NOx reduction strategies.  
Canty’s next question was:  should the ability of 
AQ models to reproduce ozone precursors be part 
of this discussion?  If so, can current satellite data 
help us better understand how AQ models handle 
ozone precursors such as NO2? 
 
Canty showed observations from SCIAMACHY, 
GOME2, OMI, and DOMINO satellites.  He 
noted that SCIAMACHY’s regional coverage is 
spotty on a daily basis scale 0 – 10 tropospheric 
column product; GOME2’s 12 x 12 grid was 
difficult to compare to the model; OMI saw high 
rural NO2 that the model didn’t and missed high 
urban NO2 that the model saw; in DOMINO’s 
output, Canty asks how stratospheric NO2 is 
subtracted out of the column to retrieve the 
tropospheric NO2.  
 
Canty then compared gridded CMAQ to OMI grid 
for August 2 – 5 to see if the satellite can tell us 
something more.  He observed that the model 
consistently underpredicts tropospheric NO2 
column compared to satellite.  “Assuming the 
satellite is (mostly) correct,” he asked, “can 
chemistry help solve this dilemma? (pull some 
NOx into rural areas?  Lifetime issue, perhaps?)” 
 
To address this question, Canty evaluated the 
effect of a new rate constant for the conversion of 
NO2 to nitric acid.   

Comparing the baseline and modified model 
results, Canty notes that the change in the rate 
constant drives NO2 in the direction we'd like, 
leading to a decrease of NO2 in urban regions that 
had lots in the past, but not a huge change.  The 
rate constant change leads to an increase in ozone. 
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If it's not chemistry, Canty asked if it could be 
dynamics.  Is NO2 being lofted out of the 
boundary layer?  Reasonable numbers and the 
timing seems right.  Canty proposes comparing 
PBL height (which changes over a 24-hour 
period) in CMAQ to Lidar observations.   Canty 
suggested that DISCOVER-AQ will be helpful to 
see profile over the day.   

Canty noted that it's important to consider that 
improvements to one aspect of the model may 
yield unexpected results (e.g., modification of the 
OH+NO2 + M reaction leads to higher NO2 in 
most of the domain but reductions in NO2 near 
some urban regions).  

The hope is, however, that model improvements 
ultimately will lead to a better description of the 
actual atmosphere and lend more credence to 
model predictions. 


