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MM5 Nested Modelling Domains
Domain 1: 108 x 108 km grid cells
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Domain 2: 36 x 36 km grid cells
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Domain 3: 12 x 12 km grid cells
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Domain 4: 4 x 4 km grid cells
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Results from the MOE Samplers for the 1999 A mbient
Monitoring Program (O5)

Hamilton. Atmospheric Concentrations.
Downtown and Upwind: Kelly and Lynden Stations.

=
Ko}
Q.
(=8
N—
—

o™
&)

10-Jul-99
11-Jul-99
12-Jul-99
13-Jul-99 |
14-Jul-99
15-Jul-99
16-Jul-99
17-Jul-99
19-Jul-99 |
20-Jul-99 |
21-Jul-99 |
22-Jul-99 |
23-Jul-99
24-Jul-99
25-Jul-99
26-Jul-99
27-Jul-99
28-Jul-99 |
29-Jul-99 |
30-Jul-99 |
31-Jul-99

Time of Day

—&— Dow ntow n —e— Upw ind







NOx Emissions Processed through SMOKE

NOx EMISSION

Ground Level: Total
SMOKE @ 12km Grid Spacing

July 13,1999 0:00:00
Min=_0.000 at (79,1}, Max= 39.175 at (38,16




SO, Emissions Processed through SMOKE

S02 EMISSION

Ground Level: Total
SMOKE @ 12km Grid_Spacing
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July 13,1999 0:00:00
Min=_0.000 at (79,1), Max=4142.125 at (38,16



NOx Emissions Processed through SMOKE

NOe+NO2e e=eqgts3d-1.19990713.4.can04.MOE2001-S0.ncf
moles/s
Peak @ [(36,33) =| 59.06
Valley @ (1,1) =|0.00
July 14,1989 23:p0:00




Wind & Temperature Fields MM5 ReSUI {s

Ground Level
MM5v3 @ 36km Grid_Spacing
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Modelled O, Concentrations— 12 km Domain

OZONE CONCENTRATION

Ground Level - Base Case
CMAQ @ 12km Grid_Spacing

July 14,1999 12:00:00
Min= 0021 at (4,4) Max= 0027 at (4,1



Modelled O; Concentrations — 4 km Domain

OZONE CONCENTRATION

BASE
CMAQ @ #km Grid_Spacing

July 14,1999 12:00:00
Min= 0021 at (1,1) Max= 0.021 at (1,1




Modelled PM, - Concentrations

PM2.5 CONCENTRATION

Ground Level - Base Case
CMAQ @ 12km Grid_Spacing

July 14,1999 12:00:00
Min= 16053 at (4,4), Max= 18932 at (1,4



Average PM, - Concentrations
M odelled vs Observed
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Average SO, Concentrations
M odelled vs Observed
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Average O; Concentrations
Modelled vs Observed
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Average NO, Concentrations
M odelled vs Observed
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Average NO, Concentrations
Modelled vs Observed
Increased NO, from US Point Sources by 50%
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Average O; Concentrations
Modelled vs Observed
Increased NO, from US Point Sources by 50%
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Scenario 1: Turn off al US SO2 Emissions with
no change in Canada

DECREASE IN OZONE

BASE minus SCN1i
CMAQ i@ 12km Grid_Spacing

July 14,1999 12:00:00
Min=_0.004 at (1,4), Max=_0.005 at (4.1




Scenario 1: Turn off all US SO2 Emissions with
no change in Canada

PM2.5 CONCENTRATION

SCH1
CMAQ @ 12km Grid_Spacing

July 14,1939 12:00:00
Min= 109at{4.1) Max= 1.46at (1,1




Scenario 1: Turn off all US SO2 Emissions with
no change in Canada

PM2.5 (SCN1) AS % OF BASE

SCN1 vs BASE
CMAQ @ 12km Grid_Spacing

July 14,1999 12:00:00
Min= 0.72 at (5,21}




Scenario 2: CMAQ Simulations Based on
OPG Power Plants Emission Data Update

0 From 1995 base year to 1999

0 Annual emission increased ~90%

0 Summer emission increased ~40% above
average




Scenario 2: CMAQ Simulations Based on
OPG Power Plants Emission Data Update

INCREASE IN NOx

OPG 1995 to 1999
CMAQ @ 12km Grid Spacing

July 14,1999 12:00:00
Min=_ -0.000 at (4,4}, Max=_0.000 at (1,4



Scenario 2. CMAQ Simulations Based on
OPG Power Plants Emission Data Update

CHANGE IN OZONE

ORIGINAL to OPG_UPDATED
CMARQ 2 12km Grid_Spacing

July 14,1999 12:00:00
Min=_0.000 at (1,1), Max=_0.000 at (1,1




Conclusions

Emission processor SMOKE performed well for
Canadian and US inventories

Model output compared reasonably well to monitoring
data for O,

Model output compared well to monitoring data for CO,
PM, . and SO,

Model underestimated NO, levels

PM, < in Southern Ontario mostly (~ 90%) from major US
SO, sources in summer smog episode

O, in Southern Ontario mainly (>70%) from US NO, and
VOC sources in summer smog episode



Conclusions (cont’d)

SO, emissions not only affect particulate matter, but also
ground level O,

Major point sources and their temporal profiles play an
Important role on ground level concentration predictions

Finer resolutions (12 km and 4 km) were important to resolve
lake breeze effects in Southern Ontario

Overall Performance is good and the modelling system
(MM5+SMOKE+CMAQ) is ready for running scenarios



