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Introduction

Activatedon 1 February1993, this researchgrantaddressestwo primaryobjectives:

1. conductof specificresearchtasksunderthe DOEAtmosphericChemistryProgram
(ACP), and

2. provisionof scientificcoordinationforthe AtmosphericChemistryProgram.

In summary,the projectis progressingessentiallyas expected,withsomeminorexceptions.
HigherthananticipateddemandswithinObjective2, associatedprimarilywiththeACP Ozone
Projectandthe recompetitionof the NationalLaboratoriesportionofACP, haveresultedina
somewhathigherproportionateemphasison the coordinationactivitiesassociatedwiththis
objective. Also,the immediateneedfor pre-campaignmodelingof the NorthPacifichas resulted
inan accelerationof Task 1.1 (Pacificmodeling,underObjective1) relativeto othertasks,
particularlyTask1.2 (Atlanticmodeling). Modelingactivitiesingeneral havebeen delayed
somewhat becauseof the notedObjective-2demandsandbecauseof the extendedtimethat
wasnecessaryto completefinancialagreementsfor thisgrant.

Activitiescompletedin fulfillmentof theseobjectivesduringthe firstsixmonthsof the grant by
the P.I.,Dr. JeremyM. Hales (JMH), andEnvairAdministrative/TechnicalAssistant,MarilynS.
Stottlemyre (MSS), are summarizedinthe followingsections.

Atmospheric Chemistry Modeling Activities

Modelingactivitiescurrentlyinprogressare the user's-manualdocumentationof the PluviusII
reactivestormcodeandthe applicationofthe globalchemistrycodeGChM for simulationsover
the North Pacific. Theseactivitieshavebeen delayedsomewhatbecauseJMH deferred
purchaseof the necessarycomputeruntilconclusionof financialnegotiationsfor thisgrant. This
occurredinAugust,andsubsequentlyJMH purchasedandinstalleda SunSPARC 10 Mod51
computer. Thissystemis nowoperational;bothGChM and Pluviuscodesare residentonthe
machine,anddevelopmenton bothfrontsis progressingrapidly.

Modelingactivitiesduringinitialmonthsofthisgrantwereperformedon the EnvairMacintosh
Quadra700 computer,which has20 megabytesof memorycomparedto 128 megabytesonthe
Sun. The Quadrawas sufficientforcompletionof essentiallyallof the necessaryPluviusII
developmentwork: the code existsina fullydocumentedform whichisappropriatefor users
manualpublication,and hasbeen testedextensivelywithexamplesimulations.Transportedto
theSun, thiscodeis currentlyreceivingfurthertestsina UNIX environmentpriorto being
documentedandpublished.The PluviusII OperationsManualwillbecompletedbyDecemberof rL
thisyear.
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GChM was also brought up on the Quadra. Large memory, speed, and input/output requirements
of this code, however, precluded extensive development on this machine. Present plans for
future GChM implementation involve the following stages:

• Definethe simulation domain to encompass Eurasia and the North Pacific across to the
North American Continent.

• Using representative meteorological fields, perform Asian pollutant transport simulations
to estimate patterns andconcentrations of Asian pollution approaching the North
American west coast. Apply this information for design of the forthcoming ACP
Northeastern Pacific Atmospheric Chemistry Study (NPACS).

• Archive meteorological fields observed during the NPACS measurement campaign.
Execute GChM in conjunction with these fields to: 1) compare model output with field-
study observations (and thus evaluate model uncertainties and possibly improve the
model) and 2) providean interpolating tool to calculate horizontal fluxes and transport
rates to the North American Continent.

• Execute the model for representative meteorologies and projected future Asian
emissions to estimate potential impact during future years.

The current Envair computing configuration will apply the Sunfor all numerical analysis associated
with these large codes. Stored numerical output from these executions will be transported to the
Quadra via Ethernet for generationof output graphics. JMH will be responsible for all scientific
code development and code execution. MSS, who will serve as Sun System Manager, is also
responsiblefor preparation of all computer graphics.

General ACP Coordination

DuringthisreportingperiodJMI-IprovidedgeneralACP scientificcoordination,including
coordinatingthe 1993 North AtlanticRegionalExperiment,servingas scientificliaisonto DOE
Headquarters,interactingwithvariousACP and non-ACPlaboratories,publishingthe Monthly
Update newsletter,and providingscientificevaluationsof topicsof currentinterestto DOE's
Officeof Healthand EnvironmentalResearch. The Monthly Update isa newsletteron
atmosphericchemistry,whichis publishedas a serviceto the generalscientificcommunityand
contains reports pertinent to DOE as well as other organizations participatingin atmospheric-
chemistry research. Eight issues have been published thus far in 1993. Recently MSS has taken
primarily editorial responsibility for this newsletter.

North Atlantic Regional Experiment

DuringAugustandSeptemberACP participatedinthe InternationalGlobal AtmosphericProgram
(IGAP) NorthAtlanticRegionalStudy(NARE) fieldstudy,whichwascenteredinthe Northwestern
Atlantic. Thiswas a combinedeffort,involvingDOE, NOAA, the Canadiangovernment,andthe
Britishgovernment,and includedfourresearchaircraft. ACP's participationincludedthree
nationallaboratories(ANL, BNL,andPNL) as wellas severaluniversities,whoseactivitieswere
centeredmainlyinHalifax,NS,wherethe G-1aircraftwasbased.

ACP's researchflightsfromHalifaxwerecoordinatedwiththe remainingthree aircraft(basedin
Maine,Yarmouth,and England)totrack andevaluatepollutionenteringand movingacrossthe
Atlantic. SometwentyG-1 flightswere conductedduringthisperiod,andthe resultsare currently
beingprocessedfor modelinganalysis.

JMH served as thegeneralscientificcoordinatorforthe ACP/NARE operation. On-sitelogistics
coordinationwasprovidedbyDr. PeterDaum of BNL.



Technical Meeting Coordination

A majornationalsymposiumon atmosphericchemistrywaschairedandcoordinatedbyJMH, with
the objectivesof enhar,_;ngatmosphericchemistryresearchingeneral,andbuildingDOE's
imageas a leadingcontributorto the atmospheric-chemistryfield. Conductedas a partof the
AmericanMeteorologicalSociety(AMS) annualmeetinginJanuary 1993,thissymposium
includedsome50 papersaddressingvariousaspectsof atmosphericchemistry. Thesepapers
willbe publishedina forthcomingdedicatedissueof the Jouma/of App/ied Meteoro/ogy.

Basedon the successof the 1993 meeting,AMS requestedJMH to implementa major
ConferenceonAtmosphericChemistryforthe January1994 AnnualMeetinginNashville. This
conferenceisarrangedintofive SpecialSessionsandwillhaveover 100 presentations,whichwill
be publishedindedicatedissuesof the Jouma/of App/ied Meteoro/ogy and the Jouma/of
Atmospheric Sciences. Many of the Conferencecontributionsare fromtheACP research
community.SincejoiningEnvairinJuly,MSS has takenresponsibilityforcoordinatingthe
ConferencewithAMS management,the SpecialSessionChairpersons,and the authors,to
arrangethe schedulesand handlelogisticalaspectsof the Conference.

MSS isalso coordinatingthe ACP AnnualScientificMeeting,whichisscheduledfor Nashvillethe
week beforethe AMS conference. RoughlyfortyACP participantswillmeetfor a three-dayperiod
to reviewprogressand to planfuturejointactivities.

General Atmospheric Chemistry Review and Analysis

Duringlate winter,1993 JMH completeda scientificreporton the currentlevelof understanding
and associatedresearchneedsinatmosphericchemistry. Muchof the scientificmaterialfromthis
reportwas laterincorporatedbyDOE intotheACP Program Operations P/an (DOF./ER-0586T),
whichwas publishedin April. The Operations P/an isexpectedto theprimaryACP program
guidancedocumentto be usedforthe nextfive-yearperiod.

Stratospheric and Tropospheric Ozone Review and Analysis

JMH alsocompleteda comprehensivescientificreviewof stratosphericandtroposphericozone,
resultingina draftreportwhich,inadditionto reviewingthe field,suggestedpathwaysforfuture
research in the area. This report formed much of the scientificbasis for the document Overviewof
the Atmospheric Chemistry Program's Ozone Project (DOF_/ER-O575T),which was completed
and publishedby DOE in January. This has been usedas the basis for two research-grant
solicitations and a NationalLabo_:_,to_jrequest for proposals. JMH has continued to be active in
providing scientific assistance in these activities.

Aerosol Review and Analysis

AlsoduringthisperiodJMH hasactivelyprovidedscientificcoordinationandteam participationin
definingclimateimpactbyanthropogenicaerosols,andoutliningsuggestedresearchactivitiesfor
resolutionof relatedclimate-changeissues. This has resultedin severalexistingandpending
reportsand openliteraturepublications,notably,the report Quantifying and Minimizing
Uncertainty of C/imate Forcing by Anthropogenic Aeroso/s (DOF_./NBB-0092T)andthe articlein
Science, entitled"ClimateForcingbyAnthropogenicAerosols."

WMO/GAW Ozone Network Development

JMH is servingas a memberof theWMO committeethatis workingto defineandimplementquality
assuranceproceduresforthe WMO GlobalAtmosphereWatch(GAW) measurementnetwork. In
Julyhechaireda WMO workshopsessioninGarmish,Germanyto producea WMO design



document entitled Report of the WMO Meeting of Experts for Quality Assurance/Science Activity
Centres (QA/SACs)of GAW,which will be applied as the major guide for this activity.

Future Research Efforts

Research and scientific coordination efforts for the coming grant period are expected to be
consistent with the plans set forth in the original grant application. Specifically:

• JMH will continue to serve as scientific coordinatorfor ACP, and in this capacity will perform
scientific coordination and liaison activities with ACP laboratories and universitygrantees.

• JMH will coordinate research planningand activities for the forthcoming NortheasternPacific Air
Chemistry Study, which will be held during 1994 and 1995.

• JMH and MSS will continue with publication of the Monthly Update.

• JMH will completethe Pluvius II user's manual.

• JMH will perform initialtrans-Pacific air-chemistrysimulations usingthe GChM code on the Envair
SPARC 10 computer, and apply these results to trans-Pacific field-study design. MSS will
develop associated computer-graphicssystems and apply them for presentation of the GChM
results.

• JMH will continue to serve as a general scientific liaison resourcefor topics on atmospheric
chemistry.

Travel Summary

17-22 January Anaheimto attendAMS meetingand SymposiumofAtmospheric
Chemistry

10-13 February Long Island, NY (Brookhaven)to attend ACP planning meeting

24-26 February Coco Beach, FL to attend DOE uv-B workshop

25-29 April Washington, DC to attend NASA Air Chemistry meeting and visit OHER in
Germantown

26-28 May Washington, DC to attend ACP proposal review

23-24 June New York, NY to coordinateEML activities withACP

1-22 July Garmish, Germanyand NewYork, NY to attendWMO/GAW workshopand
participate in EML review

30 Aug - 1 September Halifax, NS to participate in ACP NARE study

7-9 September New York, NY to coordinate EML activities with ACP
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