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Motivation and Background
Vertical-Layer Collapsing Wallops Island, Va; July 2001

> Due to computational constraints, air quality models (e.g. CMAQ) are of ten run using
fewer vertical layers than used in the meteorological simulation (e.g. MM5)

> The effect of collapsing vertical layers needs to be examined to determine whether

the increased computational efficiency comes with a degradation in model accuracy T o e ot

Height (km)

Boundary Conditions i —vas.seL ceos

> In addition to the effects of vertical-layer collapsing, boundary conditions can have a
significant impact on model accuracy

> Included with the CMAQ model code are “profile” boundary conditions which are time
independent and do not vary spatially (however values are different for each of the four
boundaries)
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> These profile concentrations are simple approximations that are intended to B - Wallops Istand, VA; July 2001 Planetary Boundary Layer
represent "background” concentrations

> It has been anticipated that temporally and spatially varying boundary conditions == \\\ \ &

should be more redlistic than these profiles \\\ \ 2

> The GEOS-CHEM model (Bey et al., 2001) has been used to provide temporally and B 0. e prote
spatially varying boundary conditions to CMAQ for the past several years

> The results which have accompanied CMAQ v4.4, v4.5 and now v4.6 utilized the GEOS- . \&\V

CHEM model for boundary conditions |--va6. 34, 608

> The effect of using GEOS-CHEM boundary conditions as opposed to the profiles -1
needs to be examined gf
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Summary

» Neither the vertical structure or boundary conditions have much effect on
predictions of ozone throughout the troposphere. Ozone is consi ly under-
predicted above 1-km.

» Collapsing of vertical layers results in a decrease in predicted ozone concentrations,
especially at low concentrations.
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l ““‘v"-‘\\.'_:; - > The use of GEOS-CHEM boundary conditions results in a larger range in ozone
predictions (both upper and lower concentrations), which is a better representation of
the observations.
> The time series plots show that the use of GEOS-CHEM boundary conditions
i significantly improves model predictions along the western domain boundary, but have a
77 / much smaller impact on predictions along the eastern domain boundary. The impact of
T the boundary conditions on the 12km simulation results was minimal for the example
V yi E shown (Houston, TX)
[| B A > Vertical-layer collapsing and boundary conditions had little effect on model accuracy
& & ) Ty y / for PM, 5 predictions.

e e » Of all the simulations analyzed here, the simulation utilizing CMAQ v4.6, 34-vertical
layers and boundary conditions from the GEOS-CHEM model had the greatest accuracy
(in terms of operational performance).
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> For this limited analysis, it appears that operational model performance (at least for
ozone) is improved by using GEOS-CHEM for boundary conditions. Collapsing of the

vertical layers does seem to degrade model accuracy slightly, particularly when utilizing
CMAQ v4.6.

» Further analysis needs to be performed (including analysis of other months) to
determine the full impact of boundary conditions and vertical-layer collapsing.
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