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Purpose: PM

How consistently does the modeling system
perform from one summer to the next in the
Great Lakes and Ohio Valley regions?

Which species perform well in which seasons?

Examine performance metrics averaged over
region by month

Examine performance consistency over the
annual simulation by day of the year

Examine performance by station averaged over
each month



Background

Setup

CAMx4.20

36 km grid with 12 km nest
(2-way nest)

No sub-grid plume treatment
Wet and dry deposition “on”

RADM aqueous phase
chemistry

ISORROPIA inorganic
thermodynamics

SOAP (CMU) organic
chemistry

CB4 speciation

Episodes

2001 36km
2002 36km
2003 36km

36/12km Summer
modeling episodes begin
June 2" and end
September 15t



Horizontal Grid Domains
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EMS Emissions Modeling

Monthly Weekday, Saturday,
Sunday

Point source inventory based .
on 2002 CERR Inventory

Onroad based on MOBILE®6
with 2002 CERR VMT and
Mobile6 inputs
Nonroad2004 with midwest
Vessels, Rail, Rec. Marine,
Agricultural

Area based on 2002 CERR
iInventory

Day Specific

Biogenics based on
BIOME3/BEIS3 with BELD3
landuse and MM5 15 m
temperatures and GOES
satellite PAR



Other Inputs

Landuse: BELD3
Seasonal variations in surface roughness length
Ozone column data (GOES satellite data)

Albedo data (monthly values based on GOES
satellite data)

Photolysis rates — discrete ordinate algorithm
used in TUV model

Initial & Boundary Concentrations:

— Monthly averages based on GEOS-CHEM
global model simulation



PM Model Performance

Metrics consistent with EPA
modeling guidance:

— Bias
— Error
— Fractional Bias
— Fractional Error

Model performance using daily
average speciated PM2.5
measurements

IMPROVE, EPA Speciation
Trends (from VIEWS)

OM/OC = 1.6 for urban and 2.1
for rural sites

Predictions and observations
paired in time and space




Monthly Bias for Each Annual Simulation by PM2.5 chemical
specie (top left clockwise) sulfate, nitrate, organics, ammonium
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Fractional Metrics: Bias and Error
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PM2.5 Sulfate lon Dalily Bias
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PM2.5 Nitrate lon Daily Bias
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PM2.5 Elemental Carbon Daily Bias
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PM2.5 Organic Carbon Daily Bias
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PM2.5 Soil/Crustal Daily Bias
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P504 Monthly Bias: 07

P504 Monthly Bias: 07
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PM2.5 Nitrate Monthly Average Bias
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Isle Royale (MI) Time Series for 2002
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Bondville (IL) Time Series for 2002

BOND1 PM2.5 Sulfate

BOND1 PM2.5 Nitrate
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Remarks: PM

Performance by chemical specie very consistent
from year to year

Sulfate ion most variation between years, likely
due to sulfate formation link to atmospheric
water content

Modeling system performs best for sulfate ion
and elemental carbon

Performance worst for organic carbon during the
summer months

Nitrate performance needs additional evaluation



Purpose: Ozone

How consistently does the modeling system perform
from one summer to the next in the Great Lakes and
Ohio Valley regions?

Examine performance consistency over the summer by
monitor location, by episode day

Also examine performance over all ozone concentrations
and higher ozone concentrations ( > 60 ppb )

Examine the limited amount of non-surface model
performance

Predictions and observations paired in time and space



Ozone Model Performance

Presenting normalized bias (MNBE) and
normalized error (MNGE) metrics consistent with
EPA modeling guidance

Metrics are estimated using 3 minimum
thresholds: 20 ppb, 40 ppb, and 60 ppb

These thresholds represent nearly the entire
prediction-observation distribution (>20),
Inclusion of the lowest and middle values (>40),
and the higher more policy relevant values (>60)

Metrics all using 8-hr average ozone



Metrics by Site Averaged over Summer Period

MNBE = mean normalized bias error

MNBE 2001 MNBE 2002 MNBE 2003
Cutoff 60 Cutoff 60 Cutoff 60
MRPO:BAKER MRPO:BAKER MRPO:BAKER
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1 131 131 131

60 ppb metric cutoff



MNGE:; 2001; cutoff 40 MNGE: 2002; cutoff 40 MNGE:; 2003; cutoff 40

40 134
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40 134

MNGE: 2002; cutoff 60 MNGE: 2003:; cutoff 60
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% Bias

Hourly MNBE Metrics Averaged by Day of Week
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Concentration

Non-Surface Model Performance
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Remarks: O3

Model performance very consistent from
one summer to the next

Model performance best for higher ( > 60
ppb) ozone concentrations

Non-surface performance open to
Interpretation

Next steps: examine O3 performance for
O3 > 80 for purely regulatory focus
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