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Motivation

Ozone model performance in coastal areas is often poor due to the
land/water interface in the air quality and meteorological models, especially
for CMAQ. Cities with high population density and the associated high
emission density are often located along the coastal area. This also makes
it difficult to predict ozone.

In this study, four different RRF/DVF calculation methods were evaluated for
those monitoring sites in coastal areas using both 2011/2017 beta(ek) and
2016/2023 v1(fi) platforms, and CMAQ and CAMx model results.

1) 3x3 method

2) 3x3 no water 1 method

3) 3x3 no water 2 method
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RRF and DVF calculations

DVF = RRF X DVB

DVF: estimated design value for the future year

DVB: base design value, 5 year weighted average design
value, for 2016 base year example,
((2014-2016 DV)+(2015-2017 DV)+(2016-2018 DV))/3

RRF: Relative Response Factor, based on an average of 10
highest daily max 8 hour ozone greater than or equal to
60 ppb where possible (at least 5 days with >= 60 ppb) in
the base year modeling,
Future year / Base year
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Grid cells used in the RRF calculations

1) 3x3 method:
Use 3x3 grid cells centered on the grid cell where the monitoring site is located.

2) 3x3 no water 1 method:

Modified 3x3 method. Eliminate the grid cells that are classified as water cell by WRF
and that do not contain the monitoring site.

3) 3x3 no water 2 method:

Further modified 3x3 method. Excludes all water cells including the water cell in
which the monitoring site is located.

4) 1x1 method:
Use the grid cell where the monitoring site is located.
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2011 platform

2017 projected ozone DVFs vs.
2017 measured DVs (2015-2017)




N
Modeling Setup for 2011

2011 beta/ek emissions inventory (with ERTAC EGU and some
updates)

Modeling years: 2011 (base) and 2017 (future)
Modeling domain: OTC 12 km domain

Modeling period: mid-May to August

Models: CMAQ v5.0.2 (CB05), CAMx v6.40 (CB6)




2017 projected DVFs vs. measured DVs

2015-2017 DVs (obs) DVF_CMAQ DVF_CAMXx

2017 Design Values 2017 avg.DVF, 3x3 approach 2017 avg.DVF, 3x3 approach
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Monitoring sites located in water cell
In the domain for 2011 platform where 2017
measured DVs are available




2017 projected DVFs vs. measured DVs
Sites located in water cell only
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2017 projected DVFs vs. measured DVs
Sites located in water cell only
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2016 fi platform

Preliminary 2023
projected ozone DVFs
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Modeling Setup for 2016

2016 v1 (fi) emissions inventory (with ERTAC EGU)
Modeling years: 2016 (base) and 2023 (future)
Modeling domain: New expanded OTC 12 km domain
Modeling period: April to October

Meteorology from WRF v3.8

Initial condition/Boundary condition: from 36US3 CMAQ v5.3.1
model runs with 2016 fh emissions

Models: CMAQ v5.3.1 (CB6), CAMX v7.00 (CB6) e
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MDAS8 O3 mean bias (modeled — observed)
with obs. MDA8 O3 >= 60 ppb (July to August, 2016)

CMAQ v5 3.1 CAMX v7 00

n Bia (MB) ppb with 60 ppb threshold (MB) ppb with 60 ppb threshold
ing ERTAC EGU ing ERTAC EGU

ppb ppb

CMAQ V5.3.1, 2016 V(i) emissions, jul-aug, 2016 CAMX v7.00, 2016 Vi(fi) emissions, jul-aug, 2016
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Monitoring sites located in water cell
In the domain for 2016 platform where base year

DVBs are available
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MDAS8 O3 time series

Daily max 8hr ozone in pph

Daily max 8hr ozone in ppb

090110124.1: Connecticut,New London,Fort Griswold Park - Groton
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Average hourly ozone for modeled MDAS8 O3
top 10 days (Groton — water cell)

CMAQ top 10 days CAMXx top 10 days
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Average hourly ozone for modeled MDAS8 O3
top 10 days (Susan Wagner HS — land cell)

CMAQ top 10 days

Ozone (ppb)

Average hourly ozone, 2016 CMAQ modeled top 10 days: 360850067.1
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Preliminary 2023 projected DVFs (3x3)

CMAQ v5.3.1 CAMx v7.00
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Preliminary 2023 DVFs (CMAQ vs. CAI\/Ix) ‘
Sites located in Nonattainment areas
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Preliminary 2023 DVFs (CMAQ vs. CAI\/Ix) ‘
Sites located in Nonattainment areas
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Preliminary 2023 projected DVFs

2023 DVF (CMAQv5.3.1) | 2023 DVF (CAMXv7.00) |
2014-2018 3x3no 3x3no 3x3no 3x3no

Site ID State County Site name DVB 3x3 water1 water2 1x1 3x3 water1 water2 1x1
90019003 Connecticut  Fairfield Sherwood Island State Park - Westport 82.7] 80.6 75.5 755 76.4] 77.8 76.5 76.5 76.5
90013007 Connecticut  Fairfield Lighthouse - Stratford 82| 74.6 75.1 75.1 74.5| 76.2 75.7 75.7 75.4
360850067 New York Richmond SUSAN WAGNER HS 76| 74.2 70.3 70.3 70.3] 703 70 70 69.7
90099002 Connecticut New Haven Hammonasset State Park - Madison 79.7 71.8 70.8 70.8 71 72.4 72.5 72.5 72.3
90010017 Connecticut Fairfield Greenwich Point Park - Greenwich 79.3] 71.7 78.8 72.2 78.8| 76.2 74.9 74.1 77.6
90110124 Connecticut  New London  Fort Griswold Park - Groton 74.3] 67.9 71.3 66.7 71.3| 67.5 67.9 67.1 69.5
550590019 Wisconsin Kenosha CHIWAUKEE PRAIRIE STATELINE 78 72.7 73.3 72.2 73.7 72.3 71.9 71.8 72.4
551010020 Wisconsin Racine RACINE - PAYNE AND DOLAN 76 70.9 71.9 69 72.7 69.9 70.5 70.2 70.9
390850003 Ohio Lake Eastlake X 73.7] 68.4 69.8 66.4 69.8] 67.6 67.3 66.2 68.3
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Conclusions

1. 2017 projected ozone DVFs using the 2011 beta/ek platform underpredicted DVs for 2017 in
some sites in the northeast.

2. 2017 projected DVFs with the 3x3 no water 2 method shows better agreement between the two
models, as well as measured DVs for the sites located in water cell.

3. CMARQ results using the 2016 platform show large overprediction of ozone in coastal areas,
especially for the sites located in water cell. CAMx appears to be biased high over areas far from
the coast.

4. In the nonattainment areas in the northeast, 3x3 no water 2 method and 1x1 method seem to
show better agreement on average between the two projected DVFs from each model result.

5. Projected DVFs based on different methods show a wider range for CMAQ, compared to CAMX.
For CAMx, DVFs show similar results among the 4 methods for most sites (example of the
exception: up to 3.5 ppb difference for Greenwich (water cell)).

6. Using different methods to calculate DVFs could result in different s~ e
modeled attainment test outcomes.
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Thank You!
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2017 projected DVFs vs. measured DVs W
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2017 projected DVFs vs. measured DVs
Sites located in Nonattainment areas
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Preliminary 2023 DVFs (CMAQ vs. CAMX)
Sites located in water cell only
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Preliminary 2023 DVFs (CMAQ vs. CAMX)
Sites located in water cell only

3X3 no water 2 1x1
100 = 100 =
) 80 = = 80 =
(=] (=}
o (-] o
e S
2 2
Q O
| ° |
S S
0O 40 - O 40 -
20 = 20 -
T T T i T T T T T T artment of
20 40 60 80 100 20 40 60 80 100 ironmen tal

DVF_CAMX (ppb) DVF_CAMx (ppb) servation



