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Comprehensive evaluation approach to consider...

IHew well dees; the model perfonm; everall?

What dees; the' evaluation telll us' aldout Specific model processes and
INpULs (IMeteorology, EmIssIons)?

IHow: will the moedel hehave: inl regulater/ emission! controll Scenares?

[How: sensitive are the respoenses to different model specifications
(e.q., chemical mechanisms, Vertical grid structure)?

What Infermatien cani be fied back to medel development?



Evaluation Plan Summany: Outliine

Curment Status:

Annuall 2001 36km| national simulatien te' be completed by April, 2004
a CB4 chemical mechanism will'loe used (in' collaboration withr OAQRS)
s MMSversion 3 meteorelogy completed, emissions underway.

s Additienal simulations; planned-fer winter and summer 2002

Evaluation: Blan fierr CMAQ Inputs:
= Meteorology.
s Emissions

CVAQ Evaluation:
Perfiermance Evaluation (Eder presentation)
Diagnestic Evaluation (Dennis presentation)
Spatial and Temporal Analyses
Sensitivity Studies

Chemical mechanisms

Vertical Layer testing

Emission control strategies



Evaluation off CMAQ! Inputs: Meteorelogy

Surface-Based
2-m Tlemperature
2-1m| Specific humidity
10 m wind' (speed, direction)
IHeurly precipitation

Upper=All
Boundary layer wind profiles
Boundary. layer temperature profiles
Specific humidity: prefiles

Evaluatien will'censider ...
Eull-demain summany
Regional, local, and geographic-hased summary.
Diurmal, syneptic, monthaly and seasenal perfermance




Evaluation eff CMAQ! Inputs: EmISSIonS

EmISsIonN| Precessing enrors

s gridding, chemicall speciation, temporal allecation
s diurnaliand daily’ average emissions; for key: Species

Non-reactive particulate matter

a Augment existing| Inventery: by speciating primary PM2.5 emissiens
based on peer-reviewed literature (elemental carbon, aluminum, barium,

cadmium, calcium, chromium, copper, fron, lead, manganese, nickel, rubidium,
Silicon, sodium, strontium, tin, titanium, vanadium, zinc)

n Comparisen; with STIN  network: elhsen/ations

Inverse modeling for seasonallNHz emissions



Performance Evaluation fier CMAQ

Compares model predictions at all obsenvational network
locations

Summany, statistics include R%, RMSE, Mean Bias, Normalized
Viean! Bias;, and mere...

Comparisons made for O, HNOj, SO,, NO;, NH,, EC, OC, ...

Brian: Eder’si presentation summarizing performance
evaluation e EY0S! release will fellew

SUmmanry comparison: of model performance: at allfmonitors
can ldentify: major preblems te troubleshoot



Diagnostic Model Evaluation fier CMAQ

Comparison of medell predictions ter ohsenrvations at intensive field sites
(e.g., SOS, PMisupersite campaigns) for July: 2004

a Chiemical ratios and indicators considered: ozone production| efficiency and
[ESPONSE: curve

= Analyses designed to) identify’ processes and/er inputs responsible for model
predictions

High' tempoeral reselution (heurly)
LLow/ spatial density: off data

12 km CMAQ! runs; foer this; period
Speciall configuration off CMA®

SEensitivity analy/ses
s Model respenses to individual processes or Inputs
»  Moedel against medellcomparisens fier control strategy: respenses

Box-model comparisens (phoetechemical; PM)

Rebin Dennis’ presentation; on diagnestic evaluation; plans will fellow:



Spatial and Temporal Analysis for CMAQO

Spatial comparnsen

s Observational data spatially interpolated (e.a., krging)
s Geographical areas identified Where model perfonmance betier/Worse

= Consider 1-hr and! 8-hr max fierr O, and 24-hrr average for aeresols,
monthly assessment

Femporal comparison

n Apply: standardl time-series; analysis techigues such as the Kelmogoerov-
Zurbenko (KZ) filter.

s Consider model perfermance at separate tine-scales
(seasonal/montily; syntopic, and ditrnal)

s Comparison;against ehbservations at individuall lecations, regiens



CMAQ Evaluation: Sensitivity Tests
Comparison of Chhemical VIechanisms

SAPRC vs CB4 during summer and winter cases &
e Simulations performed with FYO3 CMAQ
e Performance evaluation statistics
e Diurnal average differences
» Currently looking at summer O,
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CMAQ Evaluation: Sensitivity: Tlests
Vertical Layer Testing

Comparsoen of modell predictions withr 14, 15,
18, 23, and 34 layers

Simulatiens Undemnvay: for Summer 12999 case

Client needs reguire computatienal efficiency/
n Vertical layering an optien
s BUt, at what cest?

Emission control tests included



CMAQ Evaluation: Sensitivity: Trests
Emission Controll Strategies

Jiests using 2001 36km; CMAQ! demain

s Clear Skies; Transpert Rule reductions; (collaboration with OAQRS)
s 6/ week simulations for different seasons
s Chemical mechanism compalisons

Demain-wide analyses
s Major spatial changes
= Relative reduction facters (RRES)

[DIagnestic emission control strategy: tests
a Higher reselution CMAQ! simulations needed
= |dentify: medell processes invelved In respense to) strategy
s Special model configurations; to be used or new, develepment versions needed

How willlCMAQ! respond te controel strategies applications' for States, RPOs,
OAQPRS?.



Working schedule
x June 2004:

Performance evaluatien for meteorelogy and CMAQ®
Spatial andl temporall CMAQ! analy/ses
Sensitivity: studies

s chiemical mechanism comparisen

s _emission contrel strategy: tests (RRES)
m vertical layer tests

s nitrate prediction Uncertainty. characterization

s December 2004
Supersite In-depth analyses

Sensitivity studies
a nitrate replacement of sulfiate testing
a grid size efifect on sulfate prediction: (coerdimation with VISTA)
s [nverse modeling for NH;

s Source apportionment tests for non-reactive PV, -
emissions



IR SUmMmany.

New: evaluation plan constructed ter support Y04 CMAQ Release: for
client needs and applications

More: comprenensive, fuller understanding of moedell performance
s Performance evaluation, /mcluding metecrology.

s Diagnostic evaluation tests

Includesi emission studies, (Source appertionment for primany: PM2.5; inverse
moedeling for NH)

s Spatial and temporal analyses

Sensitivity tests
a  Chemical mechanismi Sensiivity.
s Emissien coniroll strategy respomnses
s \Vertical layer specification

Schedule hased on June 2004 (CVIAQI release) and' fiellow-on| tests
December 2004
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