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\Why CED?

Growing needs in wetter (reality?) understandl transport andfdispersion
Off SPECIES 1N Urkan enviienments

s Refined assessments fior air quality: studies
s Hemeland security Concerns

Results off CED simulations can lbe' used to
a Directly simulate specific case studies

s Suppert the develepment of mere simplified algorithms: that may: e
generally appliead:

Work firom bettem detall up te larger scales

s Substitute fer single: CMAQ MaedelfGrid fierr Speciall Occasions Where
Source Characterization o Expesure Characterzation IS desired:

Then Interface Into a courser CMAQ model framework









New: York City: CED Modeling

A model o Midtewn Manhattan was: develeped e
support the New: Yoerk City: Urloan [DISpersion

Rrogram.
(support frem EPA and DHS)

There were two majer field studies during 2005.

(principally: funded By DIES wWith fieldf eperatien managed
Py PNNL —Jerry Allwine)

Summer 2005 studies lead! te support model

comparisen study’ including “blind tests.”
(new infwalting for review: ofi draiit repoiit)

The Spring 2005 studies; i the vicinity: eff Madisen

Square Garden are new: in the puklic demain.
(Present simulations are being run to examine model
methods and performance)






Ovenrview: of Eull Demain
withr 54 Million: Cells




Example Vertlcal Proflle of Mesh




Studies
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Example Pilume 1




=Example Plume: 2




CED Model Setup with Unsteady Winads:
Set to match real field conditions

Single Inlet Beundany/-layer Profile:

Winad direction; and Windispeed changes
every minute. Based oni few: measurements.

lI=minute steady: state' selutions:
ustially, eutput asi S=minute: average.

Uses: Unsteady: RANS, 22% Order Numerics
Realizable k-e Turbulence Vioael.
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|OP2b: Release 4:
90 minutes of 5-minute-averaged Concentrations
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Sample 1-minute-average Concentrations

Examples: One-minute Average Concentrations
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City Speciiic CED Can Provide
SUD- ngrJ Parameterizations

Example Horzontal Planes: - Vertical Velocity/
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Example: Area-Averaged Wind Speed
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Boundary Wind Direction
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Aronn A Chicago Urban Dispersion Modeling System
'Oowmononr | PHOPOsal isi being developed by Mike Lazare with ANL Group.
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Simple/rFast Urngan Coges: <

coupled Bunang
Aware Urbarn COaes

couplea Hign-rFiagelty
Urbarn Coaes
Slide Provided by Mike Lazaro, ANL

® Real-Time/Near Real-Time

< = Next Generation Training with
Unscripted Exercises

Bldg. Scale Flow/Evac. Zone
Contamination Mapping/Decon
= Forensic Analysis
= Rapid Economic Recovery
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Chicagor Urban: DISpersion Modeling System

Tier Il Coupled
Tier lll Coupled

2-4km




Summany: off CED: for Urban Medeling

Atmospheric flews: are complicated due: te complex temporal-spaiial
wind fluctuations. They cani reasenably: be iIncluded.

Bulk  Transport andl DIspersion through urban; Street canyons can e
wellf simulated.

Themnmal effiects should heradded.
(Bulk parameternzations shouldhwork well)

Atmospheric Chemistny andl Particle: Physics should he added.
(I' hepe pregress can be reported at next years CMAS meetings)

Woerk using| present completed cemputed New: Yoerk City simulations
shieuld be a prierty fier examining application; eff CED and interfiacing
within a CMAQ framework.

Work en other Cities shoeuld begin as epportunities; arise.



CED Simulations
for Air Quality Moedeling

CEDI simulations; are: applicable: where ether moedels should
not ge. They can NOW: he used te suppert Improved
parametenzation for CMAQ®: subgrd-scale medules, as;well
as provide example direct simulations; ofi exposures and of
locall emissions pathways.

Fhere s great petentiall fier CEDr development and thelr
rele in applications for aif guality: studies; and 1t Wil grew
withrthe rapidly advancing) computationall software and
nandware. Interfacing o multscale moedels WILL lhecone
Seamiess) I Aot toer many. years.

I expect to see It before | really retire.
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