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Highlights

1. Urban Dispersion Study. Preparation has begun for the NOAA Twin Otter's involvement in Joint Urban
2003, to be conducted in Oklahoma City, June - July 2003. Equipment installation will be in Tampa, FL
30 June - 4 July, with deployment to OKC on 7 July. The Otter is scheduled to fly approximately 25 hours.
We will be conducting flux measurements, as well as measuring CO, and H,O vapor (IRGA) and the gate
parameters. We will also be testing a new GPS sysem, the Garmin 16. GPS datawill be compared with the
Novatel data we currently acquire. gunter@atdd.noaagov, McMillen

Assembly and testing of ATDD’ s tower-based systems for Joint Urban 2003 are nearing completion. ATDD
will provide three surface energy budget stations and two 30m crank-up towers, each with four levels of 3-D
sonic anemometry and temperature. The new hardware collects four independent channels of sonic data via
aUSB port into amidget computer running Linux. Dataare written to aninternal hard disk, and then exported
daily to a Zip drive, for collection by a“circuit rider”. white@atdd.noaa.gov, Dumas, Heuer, Ludwig, and
Meyers

Defense Research and Development Canada (DRDC) - Suffield hosted an Urban Dispersion Model Working
Group meeting a the Canadian Forces Base in Suffield, Alberta, on May 13-14. Participants included
representativesfromAustraia, Canada, the UK, and the US. Updates on progressin urban dispersion modeling
at various scaleswere provided. An ATDD scientist provided an overview of the upcoming Joint Urban 2003
study in Oklahoma City, and asummary of the wind tunnel modeling of Oklahoma City that is still under way
at the University of Hamburg. hosker@atdd.noaa.gov

The ATDD microbarograph array will be deployed in the Joint Urban 2003 study. Three new microbarograph
sensors have been completed, and testing is underway. auble@atdd.noaa.gov, Nappo

2. EPA and NOAA Join Forcesto Study and Forecast Air Quality. In aceremony that took place on May
6, 2003, in Washington, DC, EPA Administrator ChristineT. Whitman and Deputy Secretary of CommerceDr.
Samuel W. Bodman signed a Memorandum of Understanding (MOU), reaffirming their long-standing
collaboration on atmospheric sciences research, and a Memorandum of Agreement (MOA) to develop and
implement anationd air quality forecasting system. The two agencies will join forces to enhance researchin
air quality modeling and atmospheric measurements for devel oping a consistent national numerical air quality
model for short-term air quality forecasts for ozone, fine particulate matter, and visibility.

“Animprovedair quality forecast can mean ahigher quality of life for many Americans, especially those most
vulnerableto the effects of ozone air pollution. Air pollution control agencies across the country will usethe
new model that EPA and NOAA aredeveloping to help people make better decisionsto protect their health,”
said Dr. Bodman. “I am very pleased that EPA and NOAA have joined forces to advance local agencies’’
ability to forecast air quality,” said EPA Administrator Whitman.

ARL isworkingclosely with theNational Center for Environmental Prediction of the National Weather Service
in developing an integrated meteorol ogical-chemical transport model for simulating ambient air quality over
the continental United Statesas part of the M OA between NOAA and EPA. Inthefirst phase of theforecasting
project, EPA and NOAA will produceanumerical air quality model that provides daily forecasts for ozonein
the northeastern United States by September 2004. Within five years, the system for ozone will deploy
nationwide. The model is projected to be able to forecast particulate matter and provide a four day forecast
within ten years. State and local air quality management agencies will continue to forecast local air quality,
based in part upon the national air pollution concentration forecasts provided by the EPA-NOAA partnership.
(S.T. Rao, 919 541 4541)
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3. Atmospheric Mercury. There is considerable attention being given to the transport and deposition of
atmosphericmercury. Three ARL Divisonsaredirectly involved —Silver Spring, Research Triangle Park, and
Oak Ridge. AtOak Ridge, the focus has been on measuring deposition and exploring chemical transformation
mechanisms, especially for high latitudes. Mercury oxidation investigation in Antarctica are now planned.
These will begin with mercury speciation measurements at the coast (McMurdo) in October to investigate
mercury oxidation by bromine. Mercury speciation measurements inland at the South Pole station from
November to January will follow, investigating potential mercury oxidation by the hydroxyl radicd (OH).
brooks@atdd.noaa.gov

Mercury in the southeast is also being addressed at Oak Ridge. In June atmospheric mercury speciation
equipment will beinstalled at Tuscaloosa AL. Ship-borne measurements off the Alabamacoast will follow in
July. These measurements will complement the summertime mercury concentrations a Oak Ridge and the
Great Smoky Mountain National Park (measured in 2002). The ship-bornemeasurementswill exploretherate
of mercury oxidation in the remote marine boundary layer over the Gulf of Mexico. Seafood fromthis area of
the Gulf isknowntocontain elevated mercury levels. brooks@atdd.noaa.gov, Lindberg, ORNL, Gabriel, Univ.
of AL)

At Silver Spring, amodelinganalysisof thetransport and depositionof mercury to Lake Champlainwascarried
out. The work pardlels similar assessments for the Great Lakes. Results were presented and discussed at a
recent meeting/workshop in Burlington, VT dealing with science and policy issues regarding atmospheric
depositionto Lake Champlain. Themodelingresultswere eval uated by compari son agai nst ambient monitoring
datacollected at Underhill Center, VT, near thelake. V ery good agreement was observed between the model ed
and measured data. A manuscript is being prepared. mark.cohen@noaa.gov

The Chesapeake Bay has al so been addressed. Mark Cohen recently participated in and gave apresentation at
the Workshop on Mercury and Methylmercury in Maryland’ s Environment, at the Maryland Department of
Natural Resourcesin Annapolis, MD. An analysisof thetransport and deposition of mercury to the Chesapeake
Bay and other receptors in the mid-Atlantic region is being prepared. mark.cohen@noaa.gov

At Research Triangle Park, Eulerian modeling approaches are being developed, in the context of Models-3.
In May, there was need to address aspects of the Clear Skies Act (CSA). On May 20, the Electric Power
Research Institute (EPRI) presented to the EPA areport on their recent cost/benefit analysis of the proposed
mercury emission control regulations under existing rules and under the proposed Clear Skies Act legislation
forwarded by the White House (now a bill in Congress). EPRI described some rather controversial results.
They estimated that CSA controls on the U.S. coal-fired electric power generation industry would reduce
domestic mercury deposition by only 1.5%. A cursory analysis of modeling resultsin EPA's Mercury Study
Report to Congressin 1997 suggestsafigure of 15%, an order of magnitude higher. These EPA estimateswere
obtained using REM SAD, acommercia model devel oped by SAI, instead of theASM D CM A Q-based mercury
modd. An analysis of differences between the CMAQ and REMSAD mercury model formulations and
expected annual average results is being performed, in advance of a meeting (called by OMB) on June 6 to
discuss the matter. russell.bullock@noasa.gov

4. Angell Symposium and SPARC Workshop Plannedfor November 4 and 5, 2003. Plans are underway for
two international, one-day meetings to be held at NOAA in Silver Spring in November. The Jim Angell 80"
Birthday Symposiumwill be held Tuesday November 4 to celebrate Jim’ scareer and to recognize and review
his scientific contributions in many areas of atmospheric research, particularly in observational studies of
climate. For details see www.arl.noaa.gov/ss/climate/Angell Symposium.html. Thefollowing day, the WMO
Stratospheric Processesandtheir Rolein Climate (SPARC) Programmewill hold aWorkshop onUnder standing
Seasonal Temperature Trendsin the Sratosphere. The workshop will focus on understanding stratospheric
temperature trends and their causes and will also serve as a forum for organizing the future directions of the
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SPARC Initiative on Stratospheric Indicators of Climate Change. More information is at
www.arl.noaa.gov/ss/climate/ SPARCWorkshop.html. The Air Resources L aboraory and WM O/SPARC are
sponsoring the meetings. dian.seidel @noaa.gov

Silver Spring

5. HYSPLIT —New Capabilities. Althoughtheoptiontoinitialize HY SPLIT with concentration datahasbeen
availablefor several years, thefilewasalwayscreated from aprevioussimulation. Thisfile can now be created
frommeasurement data. Inconjunctionwiththeoriginal initialization option, theinitialization filemay contain
multiple time periods, so that assimilation takes place when the model time matches the data in the file.
Animation capabilities have been enhanced in the process.

A simple program was created to interpolate air concentration measurement datafor usein HY SPLIT model
initialization. Three optionsareavailable. Theindividual station may be directly converted to one mass point
at each sampling location, the observations can be represented by multiple points randomly distributed, or the
individual station data may be interpolated to a fixed grid. The output frequency corresponds to that of the
input data unless a finer temporal resolution is specified. Future versions of the program could include
meteorol ogical information to assist in interpolation.

In response to increasing pressure for more quditative and visual displays, three new programs (horizontal,
vertical, and cross-section views) were developed to show pollutant distributions. Minor modifications were
madetotheHY SPLIT codeto permit positioninformation at multipletime periodsto be output to the samefile,
again simplifying he preparation of animated presentations. roland.draxler@noaa.gov

6. Integrated HYSPLI T Package Submittedto NCEP. Programshavebeen submitted to NCEPto consolidate
their operational dispersion capahilities and thereby unify the currently separate vol canic ash and radiol ogical
programs. A common framework should simplify operational support and upkeep at NCEP and further
development at ARL. It will also facilitate application of new capabilities or output formats to the different
simulations, e.g. volcanic ash or radioactivity. Inthe new system asingle HY SPLIT programwill be used for
all dispersion simulations. For volcanic ash, thisisa changein disperson model from VAFTAD, thoughthis
may not be evident to the end-user since the output graphics are in the same format as the current VAFTAD
output. For radiological applications (RSMC), in additionto aHYSPLIT upgrade, all output graphicswill be
in postscript format rather than NCAR graphics. Features of the integrated system include choice of input
meteorol ogical data, vol cano database of | atitudes and longitudes, and the ability to call up inputsfromarecent
previous run to make incremental changes for an update.

NCEP operationally createsglobd forecast datain the“ ARL -format” for VAFTAD andHY SPLIT. Thesedaa
are6-hourly, 191 km, and on mandatory pressure levels. A new program hasbeen submittedto generate higher
resolution data. Once NCEP has implemented the new HY SPLIT package and VAFTAD is no longer being
used, the current AVN forecagt will not be needed. The new data are 3-hourly, on a one degree latitude-
longitude grid, and with improved resolution in the vertical. barbara.stunder@noaa.gov

7. Volcanic Ash Dispersion Forecasts. The Washington Volcanic Ash Advisory Center (VAAC, NOAA
NCEP/NESDIS) hasissued many VAFTAD forecasts for the lengthy eruption of the volcano Anatahan in the
Northern Mariana Islands. The volcano is aout 400 km north of Guam. For the initial day or two of the
eruption, the estimated top of the ash column was around 35,000 ft (~10.5 km), thereafter at most about 20,000
ft (~5.8 km). The eruption continues, but since the lower leve eruption is generally not a significant issue for
aviation, the VAAC is only issuing text advisories, with no graphical dispersion forecasts.
barbara.stunder @noaa.gov
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8. Potential Intensitiesof Tropical Cyclones: An analysis has been completed of the potential intensity of
tropical cyclones, as calculated from thermodynamic principles using radiosonde data at 14 tropical island
locations. Thecal culated potential intensity showsonly small, statisticallyinsignificanttrends. Bothreanalysis
and radiosonde potential intensitiesshow similar interannual variability inmast regions, much of which appears
to be related to ENSO and other changes in sea surface temperature. Comparison with results derived from
NCEPreanalysisdatasuggeststhat thereanal ysi s-based results may sometimesoversate thepotential intensity
in at least some regions. melissa.free@noaa.gov

9. Norbert Gerbier-MUMM I nternational Award for 2003. On May 26, 2003, the World Meteorol ogical
Organization's Executive Council, at its fifty-fourth session, conferred the Norbert Gerbier-MUMM
International Awardfor 2003on Dr. V. Ramaswamy (NOAA/GFDL) and co-authors(including imAngell and
Dian Seidel), in a ceremony at WM O headquarters in Geneva, for the paper:

Ramaswamy, V., M.-L. Chanin, J. Angell, J. Barnett, D. Gaffen, M. Gelman, P. Kekhut, Y.
Koshelkov, K. Labitzke, J.-J. R. Lin, A. O'Neill, J. Nash, W. Randel, R. Rood, K. Shine, M.
Shiotani, and R. Swinbank, 2001: Stratospheric temperature trends: Observations and modéd
simulations. Rev. Geophys., 39, 71-122.

10. Layer-mean Temperature on the Web. Work is nearly completed on refining the seasonal and annual
temperature anomalies (in hundredths of a degree Celsius) obtained from a 63-station global radiosonde
network for the period 1958-2003, as well as the temperature anomaliesfor the same period obtained fromthe
54-station network that results from exclusion of 9 anomalous tropical stations. Inthe case of the 63-station
network, layer-mean temperature anomalies (obtai ned fromthe differencein geopotential height, or thickness,
between constant pressure surfacesat individual radiosonde stationsandapplication of the hydrostatic equation)
are presented for five layers, two in the troposphere, two in he lower stratosphere, and one spanning the
tropopause. Theanalysisisfor 8 climate zones, hemispheresand globe. Inthe case of the 54-station network,
the data presentation is more compact, with layer-mean temperature anomalies presented only for troposphere,
tropopause, and low stratospherelayers, and for only polar, temperate and tropical climate zones, hemispheres
and globe. Comparison with satellite and other radiosonde datasets suggests that the 54-station network
providesmorerepresentativeestimates of tropical, hemi spheric and global temperaturetrend thanthe 63-station
network, particularly in the tropopause layer but also in low stratosphere and troposphere.  (Jim Angell, 301
713 0295, x127)

Boulder

11. SURFRAD/ISIS. The Bondville SURFRAD 2003 instrument exchange was completed on May 21. All
equipment, support structures, and electronics for the new SURFRAD station at Sioux Falls, South Dakota,
were assembled and readied for theinstall ation. The new station will beinstalled on the grounds of the EROS
DataCenter Two vansfilled with equipment will leave on June 3. Theinstallation will take about eight days.
The USGS, which operates EROS, ishelping to cover the travel costs. (John Augustine, 303 497 6415)

Oak Ridge

12. Terrestrial Carbon Program. Data collection at theWalker Branch Site enjoyed outage-free service with
full datarecovery. Progress continues on the CHESS site’slogistics. All but three poles have been installed
to carry the power line. Placement of theremainingthree, and arrival of power, awaits sufficiently dry soil low
onthe hill. Therebar cage for the tower base has been placed in the excavation, and the concrete forms have
been positioned around it. The base and forms will be leveled, and the base' s arientation will receive afinal
check before concreteis poured. meyers@atdd.noaa.gov
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13. Canaan Valley. Deposition of nitrogen species to the surface in the Canaan Valley, WV was measured
duringthe2002 IntensiveField Study. Initial analysisaimsto quantify the dry-deposition component, measured
by relaxed eddy accumulation. Analysis of the wet-deposition measurements will follow.
vogel @atdd.noaa.gov , Meyers

14. East Tennessee Ozone Study (ETOS). Preparation has begun to use the NOAA Twin Otter at Knoxville
to fly approximately 16 hoursin support of ETOS. Thiswill follow the Joint Urban 2003 experiment in July.
For ETOS we will be field-testing a new ozone instrument and comparing it with the two TECO instruments
on board. gunter@atdd.noaagov, McMillen)

15. HYSPLIT Atmospheric Dispersion Model. A HYSPLIT dispersion system was built this month for Bill
Petersen of NOAA/EPA/RTP. Severa improvements were madeto theexisting system, including animproved
concentration plotting routine. dumas@atdd.noaa.gov, Pendergrass, and Petersen/RTP

16. Italian National Research Council Sky Arrow. Work continues on the three MFP systems that are being
built for Enzo Magliulo of ISAFoM-CNR (Italian National Research Council, Institute for Agricultural and
Forest Meteorology). All necessary parts have been acquired and auxiliary boxes and probe assemblies are
being manufactured. auble@atdd.noaa.gov, Brooks, Dumas, Ludwig, and Mayhew

17. NOAA Atmospheric Dispersion System (NADS). The survey of current emergency-response modeling
practice for atmospheric transport and dispersion has been edited in responseto reviewers’ comments and will
be sent for publication asa NOAA Technical Memorandum. The report will serve as aresource from which
to draw and justify recommendations regarding the expansion of NOAA's Atmospheric Dispersion System to
include optimal emergency-response forecasting on scales of 3 kmto 30 km. dobosy @atdd.noaa.gov

18. U.S. Climate Reference Network. On May 13", Michael Black, Mark Brewer, Keith Bryant and Blake
Randolph left ATDD to install sites at Pdestine, TX; Sandhills State Park, TX; and Socorro, NM. Thesite at
Palestinewill be solar powered and include a new battery enclosure which houses four 100 amp hour batteries
instead of the standard AC-charged site, which houses two batteries. These sites were completed and
transmitting databy May 25". (Black, Brewer, Bryant, and Randolph)

Mark Hall attended ameetingin Boulder, COto discussissues associated with the Geonor precipitation gauge.
Participantsincluded usersfrom Sweden, Canada, andthe US. Representativeswere a so there from Campbell
Scientific and Geonor. Betsy Weatherhead of NOAA is preparing a summary. hall @atdd.noaa.gov

One of the CRN technicians took another position at ATDD associated with the DCNet program. His now-
vacant positionwill beadvertised andfilled in the next few months. Another technicianisplanningan extended
vacation in Alaskathis summer. In order to continue the site ingallations, two 5-month temporary technician
positions are being filled. hosker@atdd.noaa.gov, Hall, Shifflett

Research Triangle Park

19. Community Multiscale Air Quality Model (CMAQ). Simulations were performed using aversion of the
Community Multiscale Air Quality (CMAQ) model capable of running on anew12-processor Linux Beowulf
cluster. The model included the Carbon Bond IV (CB-1V) chemical mechanism, a24-layer vertical sructure
and aU.S. continental domain with a36-kmgrid cell resolution. During April and May 2003, simulations for
January 1 through February 19, 2002, were completed and analyzed. Run times varied between 1.86 and 3.00
hoursand averaged 2.20 hoursfor a24-hour simulation. These simulations are being conducted as part of the
aerosol nitrate research of CMAQ. (Michelle Mebust, 919 541 0833)
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Improvements to the CMAQ plume dynamics model (PDM) ae being made. Code revisions have been
designed to allow for different plume release rates than the current hourly rate. Analyses have revealed that
the wind direction shear provides a major contribution to the overall growth of plumes at large downwind
distancesduringthe day, whileturbulence processes are more dominant closer to apoint source. The next steps
will be to perform test simulations with PDM data files containing different plume release rates. Ongoing
analyses of the output concentrationsof chemical and aerosol species are also being performed and additional
applications are planned. (James Godowitch, 919 541 4802)

The Community Multiscale Air Quality (CMAQ) model for air toxicsis being adapted to run on the IBM/SP2,
the computing platform to be used for the National Air Toxics Assessment (NATA). Work will benchmark
model performance and results against previous calculations on Linux-based workstations. It will aso
incorporate most of the changes in the pending 2003 summer release of CMAQ. Further adaptations attempt
to optimize model performance based on the number and configuration of vertical layers. Thiswork determines
what model configuration will be used in NATA. (William Hutzell, 919 541 3425)

A long-term strategy for future development of the CMAQ aerosol components has been outlined.
Development efforts in FY 2004 will focus primarily on improving model performance against ambient
measurements of carbonaceous aerosols. Cadculations of aerosol organic carbon using the current CMAQ
rel ease consistently exceed atmospheric measurements. In addition, recently developed parameterizations of
fugitivedust and marineparticleemissionswill beintegrated intotheCMAQ systemin FY 2004. Incorporation
of gravitational settlingand coarse mode coagulation are also planned. A sectional representation of the aerosol
size distribution will be tested agai nst the modal distribution, which is the default representation in CMAQ.
An option for usersto select either the sectional or modal aerosol representation is planned for release in FY
2005. Enhancements to the aerosol thermodynamic module are also planned for FY 2005. (Prakash Bhave,
919 541 2194)

Aninterimversion of the Community Multiscale Air Quality (CMAQ) modeling system was released in May
2003 tothe public through the Community Modeling and AnaysisSystem (CMAS) Center. Themajor changes
and new features of thisrelease are:

I. Scriptsto build and run CMAQ for MPICH Linux clusters
[1. Incorporation of the I/O APl Version 2.2
I11. Some additional enhancements and bug fixes.

Also, a "release” of an optimized version of CMAQ was made to the National Center for Environmental
Prediction (NCEP) air quality forecast development group. Thisversion isfast, taking about 16 minutestorun
a24 hour simulation on the NCEP high-performance computers. Thisbenchmark wasfor a166X142X22 (grid
columsXrowsXlayers) domain using 32 processors for a CB-1V mechanism without aerosols. Thetiming is
well within NCEP s operati onal window although moretestingis required to benchmark the full "end-to-end"
system, which includes the Eta meteorological model Product-Generator and the PREMAQ, CMAQ'’s
meteorology and emissionspreprocessor for the air quality forecast verson. The PREMAQ (pre-processor to
CMAQ) code, which was developed by ASMD to perform grid and variable transformations, was set up to
generate meteorol ogically dependent emissions in addition to the meteorological fields. This update to the
PREMAQ codeisthe final intended change prior to the summer test period for theair quality forecast system.
The new version of PREMAQ was run successfully on NCEP's operationd hardware. NCEP is currently
testing PREMAQ as part of the end-to-end systemin preparation for the semi-operational cycling that will start
in June. (TanyaOtte, 919 541 7533: Jeff Y oung, 919 541 3929; George Pouliot, 919 541 5475)

On May 7, asummary was presented by the EPA Office of Research and Development modeling staff to the
Officeof Air Quality Planning and Standards modeling staff of all activitiesthat have been conducted over the
last six months to improve CMAQ's ability to smulated wintertime nitrate concentrations values. Major



updates were made to the model’’s dry deposition algorithms and its treatment of nitrate chemistry. The
overpredictionsthat were on the order of afactor of 3to5, have been reduced to within afactor of two. There
yet remainsabiasto overpredict thenitrateconcentrations, but further i mprovementswill haveto await findings
from ongoing and future research activities. On May 28, a summary on CMAQ model improvements was
presented to the OAQPS Emissions, Monitoring and Analysis Division's director and staff assigned to the
Director of OAQPS. Besidesprovidingtheoverview of activities, new resultswere presented that demonstrated
that the dry deposition improvements made for simulating wintertime nitrate concentration values has also
improved CMAQ’ sperformanceduringsummertime. Preliminary resultswere also presented of improvements
to be obtained in simul ating semi-organic aerosols (SOA). DuringJune, updatesto CMAQ’ streatment of semi-
organic aerosol completed for public release by late August. (John Irwin, 919 541 5682)

20. Secondary Organic Aerosol (SOA). A seriesof testswas conducted with therevised, so-called reversible,
secondary organic aerosol (SOA) partitioning algorithm (i.e., an algorithm that allows for both condensation
and evaporation of semi-volatile organic compounds from aerosols). These model simulations also included
emission adjustment factors to more accurately quantify the amount of semi-volatile gases produced from
olefins and alkanes with high carbon numbers. Two tests were conducted using the SAPRC99 chemical
mechanism, aweek-long winter period and aweek-long summer period. Theresults showed asgnificant drop
in SOA formation in both cases as compared to results obtained with the ol der, irreversible algorithm (i.e., one
that accounted for condensation only). Although preliminary testing of the new SOA algorithm has been
completed, work iscontinuing inthis area. First, thetreatment of dry depositi on of the semi-volatilesand SOA
is being re-assessed. The possibility exists that too much SOA may be depaosited when the new reversible
algorithmisusedwith the standard dry deposition treatment. Alternate methodsfor usingamore representative
dry deposition velocity for the SOA partices and the semi-volatile gases are being evaluated. Second, work
is beginning on developing a more generalized method of incorporating the reversible equilibrium algorithm
and emission adjustment factors and linking themto the gas-phase chemistry. Current planscall for theresults
of thiseffort to beincluded in the August 2003 CMAQ release. Finally, OA QPS raised the question of whether
it was necessary to include SOA production from olefinsand alkanes. In response, some rough calculations
were made to compare the potential SOA production from these two classes of compounds as compared to
aromatics. These calculations suggest that alkanes and ol efins could potentially account for 20%-30% of total
anthropogenic SOA production, and, hence, probably should be included explicitly. The results have been
forwarded to OAQPS for their review. At present, plans are to include SOA production from these two
compound groups in the August 2003 CMAQ release. (Gerald Gipson, 919 541 4181)

21. Community Modeling and Analysis System Center. The Community Modeling and Analysis System
(CMAYS) now resides at the Carolina Environmenta Program (CEP) of the University of North Carolina at
Chapel Hill. Asacomponent of the university community, CMAS'’sability to serveasanot-for-profit service
center and collaborative agent has improved. CMAS has redesigned its web site (www.cmascenter.org) to
expand capacity and clarify navigation. This web site provides model releases, documentation, and user
support. During May, CMAS released arevised version of the CMAQ modeling system that includes several
software bug fixesand uses asingle Input/Output ApplicationsProgramming Interfacelibrary for theM odel s-3
system. Thisresolvesconfusionfromaseparate library used by the other componentsof the M odel s-3 system.
Plans for the second annual CMAS users workshop are complete. A call for presentation titles and extended
abstracts is expected shortly. Training on the use of CMAQ and the new version 1.5 of the Sparse Matrix
Operator Kernel Emission (SMOKE) model system will be offered in conjunction with the workshop. The
workshopis scheduled for October 27-29, 2003, at the Holiday Inn, Research Triangle Park, NC. (Bill Benjey,
919 541 0821)

22. Euler Backward Iterative (EBI) Solver for CMAQ. Testing of the new EBI gas-phase chemistry solver
for the Carbon Bond IV (CB-IV )mechanism in the Community Multiscale Air Quality (CMAQ) model has
been completed. The final test consisted of modeling the Atlanta, Georgia. area using a 2-km modeling grid
for aperiod of five days (July 10through July 14, 1999). Thelargest differencein 1-hour ozone concentration
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predicted with the EBI solver as compared to the slower Modified Euler Backward Iterative (MEBI) solver was
about 1 ppb. The EBI solver reduced mode run time by about 22% for this model configuration (no clouds
or aerosols). Eliminating the transport of radicalsin conjunction with the EBI solver reduced modd run times
by about 40% without any significant loss of accuracy. It must be emphasized, however, that these model
speedupswill bereduced if aerosols areincuded in thesimulation. Thisfinal test completes work on the EBI
solver for the CB-1V mechanism, and the new solver will be included with the next CMAQ public release
scheduled for August 2003. (Gerald Gipson, 919 541 4181)

23. Testing New Planetary Boundary Layer (PBL) Scheme. The Asymmetric Convective Model (ACM) is
asimple non-local closure PBL modd which has been used in both meteorology and air quality grid models.
However, when applied to air quality simulati ons the photochemistry in the PBL is significantly accelerated
compared to using more traditional eddy diffusion models. This seems to be due to the rapid direct transport
of ground-level emissionsto all layersinthe PBL. A new version isbeing tested that uses both non-local and
local transport in convective conditions. Thisversion should slow the PBL photochemistry while retaining
some non-local transport. It is expected that this schemewill also retain the substantial computational speed
advantage that ACM holds over eddy diffusion. (Jonathan Pleim, 919 541 1336)

24. Climate | mpactson Regional Air Quality (CIRAQ) Project. Progress has been made on several computer
programs designed to manageasizable (Tb) Regional ClimateModel (MM5) dataset that isexpectedto arrive
over the next several months. The data management aspect of the program isnecessary in order to streamline
processing by the Meteorology-Chemistry Interface Processor (MCIP) for the Community Multiscale Air
Quality (CMAQ) model. Additionally, apost-M CIP quality control and statistical modul eispartially compl ete.
Thismoduleisbeing devel opedto provide assurancethat the meteorol ogical dataiswithinsomeuser controlled
limit. Seasonal and regional statistics applied to air-quality related variables (user-controlled) will be another
option encapsulated in the module, as well as visualization options of these analysis. During May, the initial
version of the quality control code was successfully tested on al-month MCIP Dataset. (Robert Gilliam, 919
541 4593)

25. 1-km Sea Temperature | ngestion for MM5 Simulations. Theinitial version of a sea surface temperature
processing utility for the Mesoscale Model Version 5(MM5) model has been developed. The main reasoning
behind this development isthat typically MM5 uses coarse

(32 km or more) sea temperature data that is interpolated |4
from larger scale models. In coastal areas, the sealf
temperature is one of the most dominating factors on the
boundary-layer meteorol ogy so it becomescritical toat least
resolve it to the grid scale of the modd. The first MM5
simulation in this study, planned to be completed in June
2003, isfocused over Tampa Bay, Florida (April 20 - June
7, 2002). It is expected that the more detailed sea
temperatures will improve the simulated coastd
meteorology. The example image shows the 1-km sea|=
temperature distribution off the west coast of Horida in |
April of 2002. A paralel simulationwill berunwithout the|"
high resolution temperature data.  These will both be ] d6-
compared to observations and an assessment will be| - Hg.__‘ Sl (s
presented in afuture paper. (Robert Gilliam, 919 541 4593) e
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26. Emergency ResponseModeing. On April, 22 adrill wasconducted to test proceduresand practiceswithin
the EPA for responding to an emergency, as might occur if there were aterrorist incident. Following this, a
meeting was held on April 24 to review needsfor modeling. 1t wasdetermined that communications during an
emergency require at least two modelers present, one to handle the communications and one to perform



modeling activities. It was also determined that steps should be taken to automate as much possible the input
and execution of the model for emergency response. To addressthis latter concern, EPA isimplementing the
modeling system, developed by the Atmospheric Turbulence and Diffusion Division of the NOAA Air
Resources Laboratory. (John Irwin, 919 541 5682)

27. Guideline on Air Quality Modeling. On April 15, 2003, a Notice of Final Rulemaking was published by
EPA that would update the Guideline on Air Quality Modeling to allow use of the CAL PUFF modeling system
for long-range transport (> 50 km) situationsand on a case-by-case basis for complex wind situations. In the
course of responding to thisrulemaking activity, aseries of discussionswere heldwith EarthTechInc. toinsure
that their web site was properly updated. EarthTech devel oped CALPUFF and distributesthe modeling system
freely to the public off their web site http://www.src.com/cal puff/calpuffl.htm. (John Irwin, 919 541 5682)

28. Information Technology Research and Development. Work continued on the development of the
Multimedia Integration Modeling System (MIMS). MIMS provides software tools that support composing,
applying, and eval uating complex systems of models, such as models of cross-mediaissues. A new version of
the MIM S framework for configuring and executing models was posted to the project'sweb site. That version
includes awide variety of capabilities that were devel oped to support the multiple projects that are using the
framework. In May, Steve initiated work to develop a prototype model evaluation toolkit. The intent of the
toolkit is to provide specialized tools that could be used by multiple projects to evaluate model performance
relative to observations. This prototype will be developed as new commands for the R statistical package
allowing users to take advantage of R's existing capabilities for data manipulation, analysis, and plotting in
conjunction with the new toolsthe MIMS project is developing. During the month, Steve also contributed to
planning for EPA and Federal high performance computing capabilities. (Steven Fine, 919 541 0757)

A Fortran-basedpartial differential equation (PDE) solver subroutine provided by M ultimediaEnvirosoft Corp.
was adapted to run as a stand-alone program on a Microsoft X P desktop system. Convergence tests wererun
for a sediment mediaexample, and the responseof solver convergence speed and solution tovertical resolution
(number and thickness of sediment layers) were studied. When proper performanceis achieved, the code will
be passed to contractors at Argonne National Laboratory to compare against a JAV A implementation of the
solver subroutine code. Full model definition and algorithm specification for a4-compartment (media) hybrid
(uniform and non-uniform) integrated multimedia pilot model was completed and passed to programmers at
ANL forimplementation. Delivery of aaninitial implementationfor AMD testingand eval uationisanticipated
by July 1. (Ellen Cooter, 919 541 1334)

29. Emissions Processing. PREMAQ, a combined meteorological pre-processor and meteorologically-
dependent emi ssions processi ng system, has been devel opedfor theEPA/NOAA ar quality forecasting project.
Testing of the entire systemincluding PREMAQ isunderway at EPA and NOAA. Testing of theMIMS Spatial
Allocator Program with the EPA released shape files has uncovered some issues on how the spatial allocator
program processes the shape files. The Spatial Allocator program has been designed to provide users with a
non-proprietary means of gridding spatial datafor emission processing. Further testing and modifications to
either the shape files or the allocator program will be needed so users can create their own surrogates for an
arbitrary grid. Testing of the SMOKE version 1.5 is underway. Updates to the SMOKE code have been
incorporated as they have become available and specification of inventories and input files for the 2001
National-Scale Air Toxics Assessment isunderway. (George Pouliot, 919 541 5475)

William Benjey participated in planning the implementation of the dust emissions model being developed by
Shan He and for a new model for estimation of ammonia emissions from fertilized fields. Geographic
Information System-based input data required by both models is now being compiled and tested. The dust
model will be applied to estimate particul ate emissionsfrom roads, construction, and agricultural fields using
the new input data. Following testing the dust model will be installed as a module of the Sparse Matrix
Operation Kernel Emission (SMOKE) model by the end of 2003. The model for ammonia emissions from
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fertilized fields will be developed and tested during the summer of 2003 following an intensive updated
literature survey and recommendations exercise head by Tom Fierce. (Bill Benjey, 919 541 0821)

30. M3dry Subroutine. Oneissueidentified while modifying the M 3dry subroutine was the compatibility of
the new dry deposition algorithmwith MM5 runs not using the Pleim-Xu (PX) land-surface model. M3dry has
now been updatedto cal culate stomatal resistancefor non-PX cases. The PX model providesacanopy wetness
parameter, which influences the resistances of soluble species. To compensate for the lack of this parameter
inthe non-PX runs, an approximation based on rel ative humidity and wind speed wasadded to M 3dry to predict
the presence of dew-wetted canopies. Rain or dew-wetted canopiesare now assumed to remain wet throughout
the night and to dry out after two hours during the day. (Donna Schwede, 919 541 3255; Jon Pleim, 919 541
1336)

31. Global Change and Air Quality Research. Research regarding regional meteorological analysis
approachesfor application tothe M M5meteorol ogical model runinregiona climate mode (MM5/RCM) output
was begun. Thiswill bethe primary topic of thefirst regional climate scenario workgroup meeting, to be held
in early June. Univariate as well as multivariate approaches are being considered and a preliminary set of
MM5/RCM variableswill beidentified for extraction from thefull output file. Atmospheric SciencesModeling
Divisionanalyseswill be coordinatedwith those of Pacific Northwest National Laboratory (PNNL). A meeting
was held with Chris Geron of the EPA National Risk Management Research Laboratory Air Pdllution
Preventionand Control Division todiscusslanduse/landcover change scenarioresearch plansfor global change
applications. These plans were communicated to the EPA Global Change and Air Quality emissions
workgroup. (Ellen Cooter, 919 541 1334)

The EPA Global Climate Change Program’ sair qudity effects workgroup continued gathering information to
guide projections of future year emissions. This activity isfocusing on ways to minimize differences between
projected emissions data resulting from different projection methodologies. (Bill Benjey, 919 541 0821)

32. Urban Dispersion Modeling. Computational fluid dynamics(CFD) simulationshave been used to address
the 9-11 collapse of the World Trade Center. Thesemethodsarerel atively new to applicationsin environmental
science because of the temporal and spatial scales, and the complex chaotic nature of the physical processes
in environmental problems. CFD techniques can be employedto describe theflow of pollutantsinthe complex
urban building environment. The simulations have the ability of closely matching the true geometry of the
buildings and the “real world” physical processes. These simulations can be used directly or as afoundation
for developing reliable simplified models for rapid risk assessment. The effort includes using actual fied
measurement data from New Y ork, together with measurements from a scalemodel of the WTC dtein the
Fluid Modeling Facility. (Alan Huber, 919 541 1338)

Idaho Falls

33. Joint Urban-2003. Preparationsareinfull sving for deployment to Oklahoma City next month. Sixty-five
new samplers are being constructed along with 325 new cartridges into which they will be inserted when
deployed. All new sample bags were purchased for the new samplers and for replacement of all bagsin the
existing cartridges, of which thereare 667. The Tracer AnaysisFacility (TAF) also underwent several tuning
steps. The dynamic range was tested to see if it could be extended without a compromising resdual
contamination effect. Several sampleloop sizeswerealsotested. Currently, the highest concentrationthat can
be routinely measured is 35,000 ppt. Concentrations up to 200,000 ppt will require different handling.

Extensive testing was al so undertaken to improve the method limit of detection (MLOD). The MLOD isthe

limit of detection applied to the entire handling and analysis method, from theinitial cleaning of the bags, to
their deployment in samplersand finally to their analysison agas chromatograph. Through additional cleaning
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of the bags and other precautions, we were ableto cut our MLOD at least in half. It is now comfortably at the
Sk, background level, which is 3 ppt.

The SF; tracer release mechanisms were prepared during May. Two puff release mechanisms were obtained
from Dugway Proving Ground and inspected for adequate operation. Unfortunately, the two systems leaked
a substantial amount of Sk, and they also made avery loud bang when opened. The noise level was so high
that there would be cause for alarm if these were used in downtown Oklahoma City. A balloon filling and
bursting procedure was subsequently devised which would provide the same functionality without the noise.
The continuous rel ease mechanism was a so prepared and tested.

The final draft of the experimental plan was received from the science team lead. The plan is rather
complicated, the result of many divergent opinions of the model ersand the requirements of experimentalists.
It will require high attention to detail when fielding our 150 bag samplers. We will also deploy 10 real-time
SF, analyzers for measuring both puffs and plumes of SF,, aswell as a sodar system. kirk.clawson@noaa.gov
and staff)

34. CBLAST-High. Preparations continuefor the upcoming 2003 hurricane season. Lab work onthe BAT
instruments and data system for the P3 was completed. Cdibrations were completed. A battery of tests to
assurethe equipment isworking properly has been conducted. The equipment was shipped toNOAA' sAircraft
Operations Center, MacDill AFB at the end of May. Installation is scheduled for the first of June with test
flights scheduled for late July. Changes/modificationsto the system that was flown during the 2002 hurricane
season include an improved aluminum hemisphere that is more robust and lesslabor intensive (and therefore
less expensive) in congruction, improved mirrors for the IRGA (the origind silver-plated mirrors were badly
corroded), and an improved software package for the data system. Upgrades continue on the data system
software; these are expected to be completed prior to the test flight in July. jeff.french@noaa.gov

35. ET Probe. Further field tests of the ET probe were conducted in May. Thetests performed in late April
showed some minor problems with the data acquisition system. These were quickly fixed. A more serious
problem cropped up early in May when additional road tests were performed with the ET probe mounted on
apickup truck. The system worked well for thefirst few minuteson the road, but then started to show unusual
voltage fluctuations which corrupted the pressure data. Annoyingly, the system often started working properly
again after the truck wasdriven back to FRD and parked. Eventually, it was found that the USB hub used for
communication between the AD boards and the notebook computer was overheating. This hub must be “self-
powered”, because the computer cannot supply sufficient power through its USB port to run both AD boards.
Power was supplied by a DC/AC inverter connected tothetruck’ s battery, and this supply suffered from large
voltage surges depending on engine output. The problem was fixed by running the entire ET probe system of f
asmall gasoline generator placed inthe truck’ sbed. A highly successful field test was conducted on 15 May,
when the truck-mounted ET probe was driven out to INEEL and operated at afixed location for several hours
near a sonic anemometer. Ambient winds were about 10-20 m/s on this day, which is sufficient for the probe
to operate properly. richard.eckman@noaa.gov, Tom Strong

LasVegas

36. Mesoscale Modeling. NV-RAMS ran to completion on the University of Nevada-L as V egas computer
system 27 of 31 days (an 87% completion factor). The incomplete days were due to unavailable ETA
initialization datasets from NCEP; they ingalled new computers and all the bugswere not worked out. Data
are continuing to be saved daily, and backed up to CD monthly. The 12z model run has been working well.
Near the end of the month therun began taking twice aslong torun. The problemisbeing investigated; it may
be duetoincreased computer usage. All graphicsfor the 2km and 8km grids have been put into production test
bed. (Walt Schalk, 702 295 1262)
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