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EPA OAQPS Modeling Platforms

1 OAQPS periodically develops modeling platforms which serve
as the basis for regulatory modeling efforts

+ Modeling platform elements

BEmissions modeling platform: base year and future year projections
BMeteorology inputs based on meteorological modeling

Blnitial and boundary conditions based on hemispheric or global
modeling outputs

BRegional photochemical model and configuration/science options

1 Historically modeling platforms developed approximately every
3 years and are often tied to data from a new NEI

BModeling platform base years have included: 2002, 2005, 2007 (based
I on 2008 NEI), 2011, 2016 (based on 2014 NEI)
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EPA OAQPS Modeling Set-up for 2016v1

1 Annual model simulations with CMAQv5.3.1 and
CAMxv7 betab
B CB6r3 chemical mechanism
B POA treated as non - volatile (did not use VBS)
B No bidirectional ammonia flux

+ Nested 36km and 12km domains with 35 vertical
layers
B Potential 4 km modeling for domains (NE/MW/CA)

1 Emissions based on 2016v1 emissions platform
developed as part of collaborative effort between
states and EPA

+ Meteorology from WRFv3.8

1 Initial and Boundary Conditions from
Hemispheric CMAQV5.2.1 with 2016fe emis




Completed model sensitivity runs

1 CMAQ
B Multiple deposition schemes (M3DRY and STAGE) with and without Bidirectional NH3 flux

B Various meteorological options and PBL schemes in WRF
1 KZMIN = FALSE
17 WRFv4.1.1 P-X
1 WRFv4.1.1 Noah - YSU

B GEOS Chem boundary conditions

B Updated VOC speciation

B Lightning NO

1 CAMX
BVertical dKvb f usemstyiL viboti es
B Ammonia deposition sensitivities ( rscale and bidi)

B GEOS Chem boundary conditions
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Model Performance Framework

1 Performance broken out into different spatial and
temporal scales
B Spatial: NOAA climate region

B Temporal:
1 Winter (DJF), Spring (MAM), Summer (JJA), Fall (SON) U.S. Climate Regions
{1 Ozone season (May - September)
} Pollutants { Nmﬁ:fi"&zﬁfskicfi. Upper Mial et
B Ozone, with focus on days > 60 ppb [ [l"u’ei'fllNorth e E ¢ ryoreh céﬂ"q-tml]
B PM2.5 components T |
 focus sulfate and nitrate today " 1\ Ohio Valley

[Central]

1 Still working to evaluate OC

1 Highlights given from base CMAQ and CAMx
Simulations and from key sensitivity simulations

1 Results are still preliminary 9 this is a work in
progress
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Findings - Ozone

1 CMAQ and CAMx tend to under - predict MDAS8 ozone > 60 ppb
during the spring and summer.
B Greater tendency for under - prediction in the West compared to the East

B CMAQ tends to have a greater regional extent of under - prediction in the East
compared to CAMX

1 Both models under - predict the seasonal increase in ozone from

winter through spring but over - predict in July - August - September
In the Northeast, Ohio Valley, and Midwest.

1 Sensitivity simulations

BGEOS Chem and Noah - YSU sensitivities generally increase ozone making
underpredictions better and overpredictions worse

B Other sensitivities had lesser impact on ozone bias

SRR ARRRRRY




Region/Season MéanrBias s
MDAS > 60 ppi»

CAMX

CAMx_2016fh_12US2 AQS_Daily_O3 O3_8hrmax for All

MB

Northeast

Ohio Valley-
Upper Midwest

Southeast

South-

NRockiesPlains
Southwest:
West-

I

Northwest

-30to -20
-40 to -30
0 -50to —-40

[]
L]
| | -20to -10
[]
=

CAMx_2016fh_12US2 CASTNET _Daily O3_8hrmax for All

MB

Northeast

Ohio Valley

Upper Midwest

Southeast

South-

NRockiesPlains
Southwest:
West-

Northwest

Fall Wir Spr Sum

ppb

[]

L]

[ ]

[ ] -30to-20
[ | -40t0 -30
=

<=

CASTNet =>
Sites

CMAQ

CMAQ_2016fh_12US2 AQS_Daily_O3 O3_8hrmax for All

MB

Northeast

Ohio Valley-
Upper Midwest

Southeast

South-

NRockiesPlains
Southwest:
West-

I

Northwest

-30to -20
-40 to -30
0 -50to —-40

[]
L]
| | -20to -10
[]
=

CMAQ_2016fh_12US2 CASTNET _Daily O3_8hrmax for All

MB

Northeast

Ohio Valley

Upper Midwest

Southeast

South-

NRockiesPlains
Southwest:
West-

Northwest

Fall Wir Spr Sum

ppb

[]

L]

[ ]

[ ] -30to-20
[ | -40t0 -30
=

cr



MDAS O3 Méean Bias::
May 0 Septemberrdayss > 60 ppbb

CAMX

03 8hrmax MB (| 2US2 for 20160501 to 20160930

03_8hrmax MB

ppb) far

= e =g
. 7 oeverags fimit - 76%
% 3
) . ® '
of® . e, . Kl :
I '.\' o? a0 >20
e > =
R W :.‘.:'

‘= Mean =>

o oF
AN

.'.'.... .‘. 2,08 " H
s bt ST Ty 0 Bias
*u *le ¢ .. Yy
: ) . -10
. % % %
b [

- » AGS Dally

¢ AQS Dally

03_8hrmax NMB (%) for run CAMx_2016th_12U82 for 20160501 to 20160930

<= Normalized =>
Mean
Bias

* AQS Daily “
U

* AQS Dally




MDAS O8; Monthly Bax Pléts by Regonon
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Select CMAQ azonessensitivitieses
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PM2.5 Sulfate
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Sulfate Bias (%) - Overview

Sulfate overprediction in the Western US where concentrations are very low o very small absolute bias

Winter Eastern US: CAMX bias is mostly between - 20% and +40%, CMAQ underpredictions are generally
less than -20%

Summer Ohio River Valley: CAMX bias is between - 20% and +20%, CMAQ bias is between -40% and - 20%
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Sulfate - 2016fh National NMB (%)
CAMXx CMA

S04 NMB (%) for run CAMx_2016fh_12US2 for Winter 504 NMB (%) for run CMAQ_2016fh_12US2 for Winter
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Sulfate overprediction in the Western US where concentrations are very low d very small absolute bias

Winter Eastern US: CAMX bias is mostly between - 20% and +40%, CMAQ underpredictions are generally less than - 20%

Summer Ohio River Valley: CAMX bias is between - 20% and +20%, CMAQ bias is between - 40% and - 20% o




NoahYSU - Base STAGE- Base

Model 1 - Model 2: PM25_S04 Model 1 - Model 2: PM25_504

Model 1 - Model 2: PM25_S04

ug m-3

Base run sulfate overprediction in the Western US where concentrations are very low d very small absolute bias
Winter Eastern US: Base run CAMx bias is mostly between - 20% and +40%, Base run CMAQ underpredictions are generally less than - 20%

Summer Ohio River Valley: Base run CAMX bias is between - 20% and +20%, Base run CMAQ bias is between - 40% and - 20% VY




PM2.5 Nitrate
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Salt Lake City
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California (West region) underpredicted year - round in both models

Winter Eastern US : Midwest shows underpredictions up to 20%, Northeast corridor shows
overpredictions in both models , underpredictions in SW (including SLC), performance in both
models look similar

Spring Midwest: CMAQ is underpredicted, CAMX bias is between - 20% and + 20%
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Nitrate - 2016fh National NMB (%

NO3 NMB (%) for run CAMx_2016fh_12US2 for Winter NO3 NMB (,g) for run CMAQ_2016f
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California (West region) underpredicted year - round in both models

Winter Eastern US : Midwest shows underpredictions up to 20%, Northeast corridor shows overpredictions in both models , under
(including SLC), performance in both models look similar

Spring Midwest: CMAQ is underpredicted, CAMx bias is between - 20% and + 20%

pre dictions in SW




Key Nitrate Sensitivity Simulations: CAMX
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underpredictions in SW (including SLC), performance in both models look similar

Spring Midwest: Base run CMAQ is underpredicted, Base run CAMXx bias is between - 20% and + 20%
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