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1. Installation

For the installation of GREAT-ER desktop under Micr osoft Windows an installer is pro-
vided performing all required steps. Pleaserefer to the GREAT-ER II Installation Manual
for details.

Thesectionbelow lists therequirementsfor GREAT-ER desktopif youwantto install it onother
platformslike GNU/Linux.

1.1. Requirements

GREAT-ER desktopis implementedin Pythonand makes useof variousFreeSoftware add-
onsto this programminglanguage.SeetheREADME�les of thepackagesGREAT-ER, GREAT-
ERModel, GREAT-ER-DB, dagreater andThuban for details.In conclusionrequiredare:

� Python1 (version2.2.1or higher)

� wxPython2 (version2.4.0or higher, this impliesawxWindows of thesameversion)

� SQLite3 (version2.8)

� SQLitePythonbindings4 (version0.4.1)

� proj5 (version4.4)

� PythonNumericPackage6 (version23.0)

� PythonImagingLibrary7 (PIL, version1.14)

� ReportLab8 (version1.17)

� Twisted9 (version1.0.0)

� Oracle8.x client libraries.
1http://www.python.org
2http://www.wxpython.org
3http://www.hwaci.com/sw/sqlite/
4http://pysqlite.sourceforge.net/
5http://www.remotesensing.org/proj/
6http://numpy.sourceforge.net
7http://www.pythonware.com/products/pi l/
8http://reportlab.sourceforge.net/
9http://twistedmatrix.com/
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1.2. Installation without installer package

1. InstallThubansothatthethubaninitmoduleis onPython'smodulepath.Onewayto dothat
is to usethepython setup.py install local commandto build Thubanandto add
thedirectorycontainingtheThubansourcesto thePYTHONPATH environmentvariable.

2. Put thepackagesGREAT-ER-DB,GREAT-ERModelandGREAT-ER into thesamedirec-
tory.

3. Build GREAT-ER-DB(seeGREAT-ER-DB/READMEfor details).

IntevationGmbH 8/95 July28,2003
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2. Tutorial

Theessentialstepsto run a �rst simulationto getanimpressionof GREAT-ER desktopare
printedwithin agrayshadedbox(like thisone).They representtheminimumcontentsof the
tutorial.
Thecompletetutorial chaptercanbe seenasa guidedtour throughall themain featuresof
GREAT-ER desktop.
Finally, Chapter3servesasareferencemanualandprovidesacompleteoverview of GREAT-
ER desktopfeatures.

Start GREAT-ER II

Create a new Session

Run a simulation

Save the Session

Display/Analyse Results

Specify a Scenario Name
Specify Substance and Catchment
Specify Environmental Parameters

Specify Simulation Parameters

Spatial Distribution
Background Data/Monitoring Data

PEC Calculations
Risk Analysis

Mass Flux Analysis
Concentration Profiles

Figure2.1: GREAT-ER desktopSessionWork-�ow
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2.1. Basic Concepts

2.1.1. Session Concept

Thecollectionof dataneededto performa simulation(andavailablesimulationresults)is called
a ”session”.

Sessionscanbestoredandloadedandthusoffer thequickretrieval of acertainsituation.A unique
title for a sessionis not mandatorybut helpful to assistthesearchof a speci�c sessionin a long
list.

Additionally, sessionsformthebasisof theexchangeof completesimulationdatasets(seeGREAT-
ERII Administration,SectionDataExchange).

A sessionconsistsof thefollowing data:

1. Title: A signi�cant namefor thesession.

2. Comment: Thecommentcanmoredetaileddescribethecontentsandmeaningof theses-
sion.

3. CatchmentID: TheID (name)of thecatchment(e.g.Aire). Thecatchmentdatathemselves
arenotpartof asession.Suchdata(e.g.river network) are�x edandcannotbeedited.

4. Substance: Thewholesubstancedatasetis storedwithin asession.It is possibleto editand
'play around'with substancepropertiesto seetheeffectof thesimulationresults.Thisdoes
not affect thecarefullycollectedsubstancesof the substancedatabase.On theotherhand
thesessionis notaffectedby changesof datasetsin thedatabasewhichcanleadto unrelated
input andresultdata. However, substancedatasetscanalsobe storedas”templates”into
thedatabaseto shareasetwith otherusers.

5. ReleaseData: Althoughthepositionsandnumberof dischargesiteswithin acatchmentare
noteditable,theattributesof thedischargesitescanbemodi�ed. For thisthesetof attributes
is storedwith thesession.In contraryto thesubstancedatabase,modi�ed datasetscannot
bewrittenbackto theGREAT-ER desktopcatchmentdatabase.

6. Environmental Data A numerousgroup of parameters(of the higher model modes)is
neithersubstancenorcatchmentspeci�c. Thesearestoredasenvironmentaldata.A default
setis automaticallyloadedoncreationof anew sessionandstoredwith thesession.Similar
to thesubstancedataenvironmentaldatasetscanbestoredas”templates”.

7. Model Parameter: The completemodelparameterdatasetneededby the GREAT-ER
desktopmodelis storedwithin asession.

8. Modi�cation Inf ormation: Tracksif any elementof thesessionhasbeenchangedsincethe
lastsave andhencethesessionis differentto thesessionin thedatabasewith thesametitle.

If resultsareavailable for the sessionit is alsotracked if the resultsare in syncwith the
inputparameters.Whenasessionis savedaftersomemodi�cationsit still canbenecessary
to runasimulationto harmonizeinputdataandresults.
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Both informationsaredisplayedin thesession's window statusbar(seebelow).

9. Results: If available,simulationresultsarestoredwith the session.This coversaswell
analysisresultslike thePECvaluesor percentiles.

10. Privileges: TheGREAT-ER desktopdatabaseprovidesa�ne grainedconceptof privileges
on dataaccesswhich: The conceptdistinguishesownerof the data,the group the owner
belongsto andall users.For eachof thecategoriestheownercansetreadandwrite access
selectively.

The most importantdataof a sessionare collectedin the title bar of the correspondingview
window. Thismakesthetitle, catchmentID andsubstanceID permanentlyvisiblehelpsto identify
thesessionin awindow list.

2.1.2. Model system

Thecurrentversionof GREAT-ER desktopcomeswith amodelsystemcoveringfoursub-models:
emission,sewer, treatmentplantandriver. Thereareup to threecomplexity modesfor eachof this
sub-models:in thesimplestmodel'smodesonly �rst-order eliminationratesareconsidered,higher
modelmodesregardeliminationprocessesrelatedto solvedor sorbedfractionsin variousdegrees
of detail.

All of thesub-modelsaredeterministicin principle.UsingtheMonte-Carlomethodseton top of
thesemodels,GREAT-ER desktopdrivesastochasticapproachandmodelresultsarereturnedas
distributionsof concentrations.GREAT-ER desktopdeliversresultsfor all consideredgeographic
objects:sewers(i.e. the in�uent of a treatmentplant),all treatmentplants(ef�uent) andall river
stretcheswithin thecatchmentunderinvestigation.Seethemodeldescriptionfor moredetails.

Model resultsare displayedby coloring river stretcheson a map, or as concentrationpro�les
througha river. GREAT-ER desktopprovidesuserswith several optionsto analyzethe results
andto derive further valuesfrom them. For further detailsseebelow in the tutorial andmenu
description.

2.1.3. Parameter handling

Dependingon theselectedmodels,a variousamountof parametersarerequiredto run a simula-
tion. Theseparametersaresortedaccordingto their relation(to asubstance,catchmentor model).
GREAT-ER desktopprovidesseveraldialogsto enteror modify theparameters.

GREAT-ER desktopaidsusersto entertheparametersrequiredaccordingto theselectedmodel's
complexity modeswith anidenti�er in theinputdialogsandatool tocheckfor missingparameters.
Bothareexplainedin detailbelow.

GREAT-ER desktopis deliveredwith anexpertknowledgedatabaseon theparametersto avoid
wrongdataentries:Valuesarecomparedagainsttwo ranges:a warningrangeandanerrorrange.
The warningrangespeci�es the usualrangeof a parameter. If an entry exceedsthe parameter
warningrange,a dialog will point out this possiblemistake. Nevertheless,it is possibleto run
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a simulationwith suchsettings. Valuesexceedinga warning rangeare marked with a yellow
background.

In contrast,theerrorrangede�nes thelogical rangeof a parameter. Valuesoutsidethis rangeare
impossibleandwill leadto errors.If a entryexceedstheerrorrangeit is not possibleto leave the
dialog (otherthancanceling)until a valuewithin thewarningrangehasbeenentered.A dialog
will give a errormessageandhintson thelogical rangeof theparameter. Theparameterentry is
markedwith a redbackground.

Finally, for betterdocumentationandtransparency of simulationresultsa separatecommentcan
beenteredfor eachparameter. This commentshouldmentionthedatasourceandmight contain
additionalinformationon laboratorypractices,etc.

2.1.4. GIS Functionality

GREAT-ER desktopusestheFreeSoftwareGIS dataviewer THUBAN1 asplatformfor theuser
interface.Variousfeaturesandanalysisfunctionsareavailablefor usewith GREAT-ER desktop.
Somearediscussedbelow, for acompleteoverview seetheTHUBAN Manual.

2.2. Star ting GREAT-ER desktop

Selectthe”GREAT-ERII” icon from theGREAT-ERfolder in the”Start” menu.

After thestart-upGREAT-ER desktoppresentstheinitial screen.

Figure2.2: GREAT-ER desktop- initial screen
1http://thuban.intevation.org

IntevationGmbH 12/95 July28,2003
greater-tutorial.tex,v 1.22003/07/2315:50:04frankExp



GREAT-ER desktopManual
CHAPTER2. TUTORIAL

The THUBAN menubar is replacedby a speci�c GREAT-ER desktopmenubar, thenumberof
buttonsandtools re�ects the setneededfor GREAT-ER desktop. Pleasenote that eachmenu
item (whenhighlighted)is explainedbrie�y at thebottomleft cornerof theGREAT-ER desktop
window.

Themenuitemsareorderedaccordingto theusualwork �o w of asimulationsession:initially you
have to createor selectasession.Thenext stepis to modify thedata.Usuallyuserswill simulatea
speci�c substancewith severalcatchmentsandmaywantto usemoredetailedmodelsif thesimple
onesidentify issues.Hencethe menubar re�ects this orderof steps:Substance, Catchment,
Environment andSimulation. Thefollowing itemsenableyou to analyzethesimulationresults
andoffer variousoptionsto displayaccessorydataor to modify thepresentationof databasedon
additionalinformation.

The threemenuitemsMap, Layer, Table provide accesson the THUBAN featureswith some
additionalanalysisfunctionality.

Menu itemsandtool buttonsareenabledor disableddependingon thecurrentsettingsanddata
availability.

2.3. Authentication

GREAT-ER desktopstoresall datain anunderlyingdatabaseandprovidesa �ne grainedaccess
rightsmanagement:Thesystemdistinguishesbetweentheownerof a dataset,thegroupof users
theuserbelongsto andall userswith accessto thedatabase.Readandwrite accesscanbegranted
individually.

A userhasto authenticatebeforethedatabaseis accessibleandtherewith GREAT-ER desktopis
usable.

SelectFile / Authenticate. In thedialogenteryourusernameandpasswordfor the(optional)
database.
If nodatabaseis speci�ed,theuser's pro�le default databaseis used.

Figure2.3: AuthenticateDialog

After successfulauthenticationthemodelsystemis startedautomatically. Thestatusbaridenti�es
thisphase.Additionalmenuitemsareactive to initially work onasession.Thestatusbardisplays
the userloggedin andthe groupthe userbelongsto. If not thedefault, theselecteddatabaseis
displayedaswell.
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2.4. Setting up a session

The �rst menuof the GREAT-ER desktopuserinterface,calledFile, covers
all optionsto managesessions:creatingnew or loadingexisting ones,saving
or deletingsessions.As usualfor GUI applications,this menualsoincludes
theexit item.

2.4.1. Creating a new session

To createa new session,selectthe correspondingNew Session menuitem from the File
menu.A new dialogappears:

Figure2.4: New SessionDialog

To createa new sessionyou have to specifya sessionnameat this stage. The nameis usedto
identify thesessionin all furtherstepsof GREAT-ER desktopapplication.Optionally, you can
selecta substanceanda catchmentfrom relatedlists andentera commenton thesessionto give
additionalremarks. Finally the privileges for the sessioncan be speci�ed. The default value
considersthedataasprivate,changesto theprivilegesshouldbedonewith care.

As anexample,enterthenameTutorial Session andselectthesubstanceLASwith the
catchmentCalder. Leave thedialogwith ”OK”.
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TheGREAT-ER desktopuserinterfacenow changes:

Figure2.5: Tutorial Sessionwith CatchmentCalder

The mapnow displaysthe Caldercatchmentwith river network, discharge sitesandcatchment
boundary, asmentionedin thelegend.Thedischarge-river layerresultsfrom thefactthatsewage
treatmentplantsaresituatedat somedistancefrom the dischargedriver. Usually thedistanceis
too small to beseenon the full catchmentscale.Thepicture sitesthemeis a very specialtheme
which is only visible if photosareavailable to give usersa betterimpressionof the catchment.
TheseGREAT-ER desktopspeci�c layerscannotberemoved.

Thetitle barnow givessomehintson thedisplayeddata:Thenameof thesession,thesubstance
andthecatchment.Thestatusbarwarnsusersthatthereareunsavedchanges.
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You mayplay aroundwith thedisplaytools (identify, zoom,pan). The identify tool presentsthe
attributesof selectedgeographicobjects.

Figure2.6: IdentifyTool Dialog

2.4.2. Needed inputs

Having now createda new sessionyou mayusethesettingsanddataloadedfrom thedatabases
(by selectingsubstanceandcatchment)or modify them.

As mentionedabove, GREAT-ER desktopprovides several complexity modesfor the various
models.Obviously, theamountof requireddataincreaseswith thecomplexity modeof a model.
The GREAT-ER desktopuserinterfaceaccentuatesthis by identifying parametervalueswithin
thedialogs:Parametersmarkedwith acrossareneededin thecurrentmodelmodeselection.

By default all sub-models(sewer, wastewater treatmentandriver) areset to complexity mode
one.Theparametersneededat thiscomplexity level areinitializedwhencreatingacompletenew
session.Westepthroughthevariousdialogsto examinetheGREAT-ER desktopfunctionality.
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2.4.3. Editing substance data

Having selecteda substancewithin the sessioncreation,the relateddatasetis loadedfrom
thedatabase.To view this,selectSubstance / Edit menu.

Theappearingsubstancedialogcoversall directly relatedsubstancedatasplit
into eightcategories.Thedialogopenswith theidenti�cation card. It is com-
pulsory to give the substancea name;all otherparameterswhich may ease
identi�cation areoptional.Only threefurthercardsarerelevantat thecurrent
stage:WWTPremoval, River removal andEmissiondata.

For eachparametereditablein theGREAT-ER desktopdialogsa ”Details” box providesfurther
informationon the meaningof the parameter, the type of parameterandpotentialwarningand
errorranges.In thealsoa commentcanbeenteredandif availablea default canbeset.Finally if
aparametercanbeconsideredasdistributedthedistribution dialogcanberaised.

Figure2.7: SubstanceDialog

As GREAT-ER desktopalso considersthreeplant typesin the easiestWWTPsub-model,the
relatedelimination rateshave to be entered. All other parametersare relatedto higher model
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modes.This alsomeansthat in-sewer removal is not consideredin modeone. To work with in-
sewer removal, setthesewer sub-modelmodeto modetwo (relateddialog is mentionedlater in
this tutorial) andenteraneliminationrate.

Pleasenotethat theplant typescurrentlyrelatedto the treatmentplant in thevariouscatchments
deliveredwith GREAT-ER desktopalwaysconsidera primarysettlerasthe �rst stepin sewage
treatment. If you only have an overall elimination rate for a plant or one explicitly without a
primarysettler, settherelatedrateto zeroandentertheknown eliminationratefor theplanttype
in question.

TheWWTP removal cardalsogiveshintson anotherfundamentalGREAT-ER desktopconcept
(if you have selectedthe sampleLAS substancedataset). As describedin the brie�y underthe
basicconcepts,the GREAT-ER desktopmodelsperforma stochasticsimulationseton top of a
deterministicmodelby theMonte-Carlomethod.Thiscoversthevariationswithin thecatchment's
hydrologicalregime but also considersother parameters.I.e. for the selectedparameterit is
possibleto specify a distribution. This can be either normal, logarithmic normal or uniform.
Dependingontheselecteddistributionasetof valueshasto beenteredto describethedistribution.

Thesecanbeeditedmanuallyby theexperiencedusersbut it is recommendedto usethedistribu-
tion dialogwhich is invokedby theEdit Distribution button. Leaving thedistribution dialogyou
mayrecognizethatdistributionsarecodedby thedescriptive valuesseparatedby asemicolon.
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Figure2.8: Distribution Dialog

TheRiverremoval cardenablesyou to controltheeliminationprocesseswithin theriver. Only an
aggregated�rst-order eliminationrateis neededfor thesimplestriver fatemodel.

The Emissiondata cardenablesyou to specifya generalhouseholdconsumptionvalue for the
substance.As the consumptionvalueshave to be relatedto both, a substanceanda region, the
parameterenteredin the substancedatadialog is usedas a generalvalue. The Edit Emission
Datadialogdiscussedlaterin this tutorialenablesyou to specifyconsumptionvaluesfor selected
dischargesites.Theseconsumptionvaluescannotbeconsideredasdistributed.

Leaving the substancedialog, all substancesettingsfor a �rst simulationrun aremade. If you
wantto learnmoreaboutsubstancedatamanagementwithin GREAT-ER desktoppleasereferto
theUserInterfacedescription(chapter3): Themenuitemsinvoke functionsthatareknown from
variousapplicationsmanagingdocuments,with thedifferencethatthey donotwork for thewhole
databut for asubsetof asession,thesubstancedata.
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2.4.4. Editing catc hment data

Thecatchmentdataconsistsmainlyof spatialdatasetswhicharenoteditable.
Datamanagementfunctionsarelimited to theselectionof anew catchmentfor
thecurrentsessionandeditingof selectedattributes.

Themainitemsof thecatchmentmenu,Edit Emission Data andEdit Discharge-site Data, are
alsomanagedby tools:After selectionyoucanclick onthemapto choosethedischargesiteto be
edited.

Edit Emission Data

Theemissiondatadialog enablesyoutospecifysite-speci�cconsumptiondata.Tocoverindustrial
sites,userscanenteran additionalinput into the treatmentplant. This input re�ects discharges
resultingfrom theproductionprocessesandcanbecalculatedfrom theproductionvolume.Please
notethatthecalculationof thefractionof theproductionvolumewhichwill bereleasedis notpart
of GREAT-ER desktopbut mustbe calculatedmanuallyby handbefore. The input considered
hereis themass�o w into thetreatmentplantin [kg/a]. Sameasloadsfrom usualconsumptionthe
industrialinput is processedby thetreatmentplantmodels.

Figure2.9: Edit EmissionDataDialog
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Edit Disc harge Data

Similarto theemissiondataonthe�rst view thedischarge-sitedatadialog enablesusersto modify
theparametersfor a speci�c treatmentplant. I.e. wheretheemissiondatadialog letsusersenter
site-speci�c datato overwrite the generalinformationfor selecteddischarge, the discharge-site
dialogenablesusersto work on acopy of thegeo-referencedattributetables.

This coverspopulation,theeliminationrate(usedfor complexity modeone),thetreatedfraction
of incomingsewagewater(e.g. bypassor over�ow) andin generalthe type of treatmentplant.
Incomingwaterfrom separate”sources”is considered: domesticinput, non-domesticuse(this
coversmainly industrialinputs)andrun-off (e.g. from sealedareas).If only an overall valueis
availablefor treatmentplantsthisshouldbeenteredasdomestic�o w.

Pleasenote that domestic�o w is given in [liter / (capita � day)], wherenon-domestic�o w and
run-off areconsideredas[cubicmeter/ second].

Pleasenotefurthermorethatit ispossibletospecifyadistributionfor ageneraleliminationrate,but
not for asite-speci�celiminationrate.Nevertheless,it is possibleto haveadistributedelimination
ratefor, e.g.activatedsludgeplants,anda �x edratefor aselectedsite.

Figure2.10:Edit Discharge-SiteDataDialog
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2.5. Envir onmental Data

Not all parametersneededby the GREAT-ER desktopModelsarerelatedto
thesubstanceor thegeographicdata.Thesearegroupedunder”Environmental
Data” andcover somegeneraldataof the compartmentsunderinvestigation
andsomecorrelationdata.

Themenuprovidesmanagementfunctionalitiessimilar to thefeaturesunderthesubstancemenu.

Figure2.11:Edit EnvironmentalDataDialog

2.6. Running a sim ulation

We arenow enteringthe Simulation menu. This menucoversa furtherdialog on entering
modelspeci�c parameters.

The Edit Model Parameters allows you to enterthe numberof Monte-Carlo
shotsandanoptionaloffsetconcentrationandselectthecomplexity modesfor
thethreesub-models:sewer, WWTP(activatedsludgeandtrickling �lter) and
river. A text �eld providessomehintson theavailablemodes.
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If youchangecomplexity modes,it is usuallynecessaryto go backto earlierdatadialogsto enter
additionalparameters.E.g. if youneedin-sewer removal to beconsidered,youhave to gobackto
thesubstancedatadialog to entera removal ratefor sewers(if not enteredalready).Pleasenote
thatin-sewer removal is theonly highermodelin whichonly oneparameterhasto beentered.All
othersub-modelsrequireasomewhatlargerdataset.

As mentionedearlier, GREAT-ER desktopusestheMonte-Carlomethodto seta stochastic
approachon top of a deterministicmodel. The numberof Monte-Carloshotsperformed
during a simulationalsohasto be enteredwithin the Edit Model Parameters dialog. For a
sampleapplicationtake thousandshots.

Figure2.12:Edit ModelParameters Dialog

OffsetConcentrations are includedto consideradditionalloadswithin the river network which
might be monitoredupstreamfrom the �rst known discharge. Note that the given valueis used
asit is andis only addedto themodelresultsafterthesimulation.Theoffsetconcentrationis not
consideredwithin theeliminationprocesses.
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2.6.1. Missing Parameter s

GREAT-ER desktopsupportsthe userwith an enhancedframework to identify missingparam-
etersaccordingto the currentmodelselection:A dialog lists all missingparametersandin the
parameterentrydialogsall requiredparametersaremarkedwith across.

Changetheriver modelto mode2 (basicremoval processes).

Figure2.13:ModelParameters Dialog - RiverModelSelection
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After editingthemodelselectiontheavailability of datafor thecurrentmodelselectioncan
be checkwith Simulation / Missing Parameters? In casea list of missingparametersis
displayed,groupedby parametertypeanddialogcards.

Figure2.14:MissingParameters Dialog
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Openthe Edit SubstanceData dialog again(Substance / Edit) andselectthe cardRiver
Removal: Now the threeremoval rates

�������

(Degradation),
���	�
�

(Sedimentation)and
����
��

(Volatilization)aremarkedwith acrossaccordingto thenew modelselection.

Figure2.15:RequiredParameters RiverModelMode2 - RiverRemoval

Pleasenote that whenselectingthe card Phys. Chem. Propertiesthe unknown value ����� is
markedasrequiredalthoughit wasnot listedunderthemissingparameters.Thereasonis thatthe
river modelincludesanestimatefunctionfor the �

�

basedon the ����� . If neithermainvaluenor
someparametersusedin estimatefunctionsis available,themainvalueis listedasmissed.In turn,
if in ourexamplethe ����� wouldbewell de�ned, the �

�

wouldnotbelistedasmissed.

Pleaserefer to themodeldescriptionfor availableestimatefunctionsimplementedin thevarious
models.

Changebacktherivermodelmodeto mode1 aftertrying the”Missing Parameters”tool.
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2.6.2. Star t a Simulation

You arenow ableto start a simulation. SelecttheSimulation / Start item. A new window
appears,displayingtheprogressof thesimulation:

Figure2.16:RunningsimulationonCaldercatchment

A runningsimulationcanbecanceledpressingtheCancel button.
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After thesimulationhas�nished, theresultswill bedisplayedonthesession'smap:Theriver
stretchesonthesession's mapwill becoloreddependingonthemodelresults.A new layeris
visible in thelegendentitledCsimMean[unit] . Csimstandsfor simulatedconcentration (in
contrastto monitoredconcentration), meanidenti�es thatthemeanvalueof theconcentration
distribution perstretch,resultingfrom theMonte-Carlomethod,is displayed.More speci�-
cally, themeanvaluesof theC

�����

�

����� �
	��
���

aredisplayed.Pleasereferto themodeldescription
to learnmoreaboutthevariousresultoutputsof theGREAT-ER desktopmodelsystem.

Figure2.17:Visualizationof simulationresultsfor theCaldercatchment
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2.7. Saving a session

Beforeproceedingto analyzethemodelresultsit is advisableto returnto thebeginning,the
File menu,to save thesession:selectSave from themenu:all sessionsettingsandthemodel
resultswill be saved. The statusbar modi�cation informationchangesfrom ”modi�ed” to
”unmodi�ed”, whichalsoidenti�es thesuccessfulsaving.

TheGREAT-ER desktopuserinterfaceprovidesuserswith two optionsto savesessiondata:save
andsaveas.

Save writes all datafrom the currentsessionto the databaseand lets you proceedwith the
currentsession.

Save As worksslightly differently. First you have to specifya new namefor thesessionand
optionally entera new commentandchangeprivileges. Sincesessionsaremainly identi�ed by
theirnamesuniquenamesarerecommended.After saving, thenew sessionis thecurrentsession.

Figure2.18:SaveAsDialog
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2.8. Anal yzing model results

After having calculatedtheresultsof a modelGREAT-ER desktop
providesyou with variousoptionsto analyzethedata:As GREAT-
ER desktopresultsarefrequency distributionsof concentrationsfor
riverstretchesyouhavetheoptionto calculatepercentiles. Addition-
ally themenuprovidesyou with featuresto modify thepresentation
of results: eitherby classi�cation or a color codedcombinationof
concentrationswith �ows. SinceGREAT-ER desktopwasdesigned
as a tool in the processof risk assessment,the main items of the
analysisarethe functionsto calculatePECvalues(PredictedEnvi-
ronmentalConcentration).
PleasenotethattheGREAT-ER desktopanalysistoolsaredesigned
to analyzedistributions of values. Although it is possibleto run a
simulationwith one Monte-Carloshot probablythe analysisfunc-
tionswill fail appliedto thissimulationresults.

2.8.1. Backgr ound data

The�rst analysistool in themenuis visualandprovidesaccesson variousbackgroundlayersfor
abetterorientation.

SelectAdd Background Layers. A dialog is openedpresentingall availablebackground
datafor thecurrentcatchment.
Choose”PopulatedPlaces”,”Railroads” and”Roads” to be displayedandleave the dialog
with ”OK”.

Figure2.19:AddBackgroundLayers Dialog

Threenew layersareaddedto the mapdisplayingthe UK populatedplaces,railroadsand
roads.
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Figure2.20:CalderCatchmentwith backgrounddata

Themonitoringprogramsundertaken in thepilot areasof GREAT-ER 1.0 form anintegral
part of the GREAT-ER project. The dataobtainedarestoredasgeo-referenceddata(i.e.
monitoringsiteswith monitoringdataasattributes)within theGREAT-ER desktopdatabase.
To displaythesedataselectagainAdd Background Layers andchoose”RiverMonitoring”.
Again a new layer is addedto the map(with grey circles). Theserepresentthe monitoring
sites,attributescanbeobtainedby theidentifytool or by showingthelayers attributetable.

Figure2.21:CalderCatchmentwith monitoringdata
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2.8.2. PEC Calculations

As GREAT-ER1.0 introducedanovel methodto estimateenvironmentalconcentrations(calcula-
tionsaremadeonreal-world datainsteadof large-scalegenericdatasets)with frequency distribu-
tions,thecalculationof PECvaluesmustbedifferentfrom theknown methods.

ThemethodsthePECvaluescalculationsof GREAT-ER desktoparebasedonpublishedmethods
(seeBoeije et al, 1999). Not just onebut a collectionof valuesareprovided to characterizethe
differentaspectsof exposurein river catchmentsThearesplit into two categories:PEC

������� � ���

and
PEC�

� �

���

� �
���

.

PEC
��� ��� � ���

is thespatialaggregationof concentrationsin theriverdirectlyafteremission.Thisis
similar to PEC

� 


�

���

asde�ned in theEU TechnicalGuidanceDocuments,althoughits calculation
is different.Basedon theC

� ���

�

��� � 	 �

meanvalues,themeanis calculatedfor all stretchesreceiving
treatedor untreateddischarges:

����� ������� ��� �
	��

�

�

�

� ���

�

� � � 	 �

�

�




C
�����

�

� � � 	 �

�

�

is the concentrationat the beginning of river stretch � , directly receiving treatedor
untreatedwastewateremissions.

By de�nition, thePEC
������� ��� �

is calculatedonthebaseof theC
� ���

�

� � � 	 �

meanvalues.Selecting
theitemPECinitial thecalculationstarts.
A dialogdisplaystheanalysisresultswith somefurtherinformation.

Figure2.22:PEC
������� ��� �

calculationresults
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PEC �

� �

���

� �
� �

is theaverageof representative concentrationsover theentirecatchment.This is
a new conceptfor geo-referencedexposureassessment,althoughthereis someanalogywith the
PEC

	���� � 
���� �

in theEU TechnicalGuidanceDocuments.

The”most representative” valuefor theconcentrationin thestretchis takenasC
� ���

�

����� � 	 �
���

(the
averageconcentrationfor thestretch).However, differentapproachescouldbeusedandin order
to demonstratethe effect of usingdifferentpossiblede�nitions, GREAT-ER desktopcomputes
differentdifferentPEC�

� �

���

� � ���

values.Thesevaluesdiffer in thesetof stretchesselectedfor the
calculationandin theweightingof concentrations.

All PEC�

� �

���

� �
� �

valuesarede�ned asthe meanof the weightedconcentrationsof the selected
stretches.Possibleselectionsare(A) all stretcheswithin acatchmentor (B) onlypollutedstretches.
Option(A) is morecomparableto thecurrentregionalexposureassessmentapproach(unit world
models)in which all surfacewatersin a region areconsideredfor the dilution of the chemical
massloading.Clearlydifferent,option(B) considersonly theloadedriverstretches.Theintention
of this approachin themeaningof risk assessmentis to focuson theriver stretchespotentiallyat
risk: theloadedstretches.

Bothapproacheshave to dealwith differentissuesconcerningscaledependenciesor datarequire-
ments.Theseitemsarediscussedin thereferredarticle.

1. Weighting by stretchvolumefor bothstretchselections.Thevolumeis calculated(assum-
ing a rectangularcrosssection)by �o w, �o w velocity andlength. The weightingmethod
focuseson large riversandthereforeon high dilution situationswhereexposure(andrisk)
levelsmaybelower thantherepresentative ratefor theentirecatchment.

2. Weighting by stretch length for bothstretchselections.Theinterpretationof theweight-
ing methodis that stretcheswith equallengthareof equalimportance. Small riversare
consideredto beequallyvaluableaslargerivers.

Methods1 and2 dependon thescaleanddetail of the underlyingdigital river network, andthe
more(unpolluted)headwatersareincluded,thelower theaggregatedPEC�

� �

���

� �
���

will be. Con-
versely, in alow detailedrivernetwork, small(andpossiblymorevaluable)stretchesareneglected.

3. Weighting by �o w increment considersall stretcheswithin a catchment.The weighting
of a stretchis calculatedby the differenceof �o w in relationto its upstreamstretch(two
stretchesin the caseof a con�uence). Thus the valuesrelatedto stretchesaresimilar to
thosein weightingby length. A slight accentuationmight be given to receiving stretches
because,besidesthe natural�o w increment,thesearearti�cially in�uenced by the waste
water�o w.

The initial stretchof a river is consideredwith its complete�o w (thereis no longer an
upstreamstretchandthusthe incrementis the �o w). If thesestretchesareunpolluted,the
weighting methodis more or less independentof the scaleof detail of the digital river
network: no matterhow detailedrivers are digitized, the �o w of a given stretchcan be
consideredasthesumof all its upstreamstretchesandthereforethestretchrepresentingthe
headwatersis of thesamevalueasall stretchesregardedseparately.
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The PEC
�

� �

���

� �
���

is basedon the C
� ���

�

��� � �
	 ��� �

meanvalue. The calculationis startedby
selectingtheitemPEC Catchment.
A dialogdisplaystheanalysisresultswith somefurtherinformation.

Figure2.23:PEC�

� �

���

� �
� �

calculationresults
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2.8.3. Risk Anal ysis

A new analysistool introducedwith GREAT-ER desktopis theRiskAnalysistool.

The risk analysistool (available via Analysis / Risk Analysis) calculatesthe ratio of
C

� ���

�

��� � �
	 ��� �

meanvalueandthesubstancespeci�c predictednoeffectconcentration(PNEC,
seecardRiskAssessmentof substancedialog).
Theanalysisresultsin anew maplayerwith two classesdisplayingtheriver stretcheswith a
ratiogreaterthan1.0andwith lessor equal1.0.

If no PNECvalueis availableyouareasked�rst to enteravaluein thesubstancedialog.

Figure2.24:RiskAnalysisresults
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2.8.4. Mass Flux

Selectingmenuitem Analysis / Mass Flux or correspondingtool barbutton themass�ux
tool is activated. It allows you to retrieve the mass�ux for a selectedstretchbasedon the
mean�o w ( �

� ��� �

) andthe
� � ���

�

� � �

meanvalue.
This tool is helpful if singlevalueshave to betakenover into otherapplications.

Figure2.25: MassFlux
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2.8.5. Concentration Pro�les

The Concentration Pro�le providesa tool to sampleC
� ���

�

��� � �
	 ��� �

meanvaluesfrom a selected
stretchdownstreamto theroot of thecatchment.Thesampledvaluesaredisplayedin a diagram
plottedagainstriver kilometers.

ActivatetheConcentrationPro�le from thetool barandselectwith thepointera riverstretch
from themap. Thestretchesconsideredfor hesamplingarehighlightedin themapandthe
sampledC

� ���

�

��� � �
	 ��� �

meanvaluesaredisplayedin axy-plot.

Figure2.26:Concentration Pro�le

Thexy-plot intendsto giveyoua �rst impressionof theconcentrationpro�le. For furtheranalysis
andenhanceddiagramsthesampleddatacanbeexportedto beprocessedwith thespreadsheetof
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your choice:

� Runningthe concentrationpro�le tool a temporarytable is derived collectingthe records
of sampledriver stretches.Suchtablesarenamedapplyinga Concentration Profile
(start stretch <stretch num>) scheme.

� A tablecanbeshown usingtheTable / Show menuitem: Selectthetablesto beshown and
con�rm with OK. A new windows is openedshowing thetablecontents.

� Thetabledoesnot only displaytheriver kilometersandC
� ���

�

��� � �
	 ��� �

meanvaluesbut the
basicresultsandall additionalanalysisresults(percentiles,risk analysis)derivedsofar.

� Applying the Export button in the upperright cornerof the tablewindow the datacanbe
exportedas commaseparated values(CSV)or dBase�le (DBF), both convenientto be
importedinto a spreadsheet.

Figure2.27:Concentration Pro�le Tablewith Export

An even moreenhancedoption is provided by joining further dataon the sampledtablebefore
export,e.g.thetableof dischargesites:

� SelectTable / Join. A dialogis openedallowing you to specifythetwo tablesto bejoined
andthetwo �elds thejoin hasto bebasedon.
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Figure2.28:Join Dialog

� Specify the concentrationpro�le table (which hasbeenderived earlier) as the left table
andthe ”Join of DISCHARGESandDischarge Attributes” (which containsthe necessary
identi�cation dataandattributes)astheright.

� Both tablesshouldbejoinedon theirstretch id �eld.

� By default a join resultsin anew tablewith only thoserecordswhichcouldbejoinedbased
ontheselected�eld successfully. Thiswouldresultin atablewith only thoseriverstretches
directly receiving a discharge.

� Sincewe areinterestedin all sampledriver stretcheswith thedischarge dataasadditional
informationwe selectthecheckbuttonOuter Join , which preservesall recordsfrom the
left tableandleave �elds from theright tableemptywherenomatchesarefound.

� PressingtheJoin buttonanew tablewindow is opened.Theresultsof thejoin cannow be
exportedfor furtherprocessing.
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For additionalanalysisconceptsseethechaptersbelow andtheTHUBAN Manual.

Figure2.29:ProjectedCalderCatchmentwith BackgroundandMonitoringData
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3. User Interface

Thechapter”UserInterface”describesthefunctionalityof thecurrentversion(Milestone3) of the
GREAT-ER desktopClient.

3.1. Main Windo w

Themainwindow is thecoreof theGREAT-ER desktopClient, it consistsof theTitle Bar, Menu
Bar, Tool Bar, Map andStatusBar.

Title Bar
Menu Bar

Tool Bar

Status Bar

Legend Map

Figure3.1: GREAT-ER desktopMain Window
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3.1.1. Title Bar

If you have alreadya opensimulationsessionin your userclient, thetitle barshows someinfor-
mationto identify thesession:sessionname- substance- catchment.

3.1.2. Menu Bar

Themenubarprovidesaccessto thevariousactionsneededto performa simulation(i.e. session
management,substanceediting,catchmentselection,etc.). Dependingon thecurrentstatusof a
simulationsessionmenuitemsareenabledor disabled(grayedout).

3.1.3. Tool Bar

Thetool barcovers�rst someself-explainingbuttonsto navigateonthegeographicdatadisplayed
on themap. The last � ve buttonsprovide GREAT-ER desktopspeci�c tools to edit themarket
dataanddischarge databy selectingdischarge pointson the mapaswell asanalysisfunctions.
Thesefeaturesarealsoavailablevia the'Catchment'-Menuandthe'Analysis'-Menurespectively.

3.1.4. Map

If alreadyspeci�edthemapdisplaysthecatchmentarea:rivernetwork,dischargepointsandcatch-
mentboundary. Furthermaplayersandthe resultdatawill be addedin the future development
phasesof theGREAT-ER desktopclient.

3.1.5. Legend

The legenddescribesthe mapcontentsandprovidescontrol over the layersappearance(colors,
line width, classi�cation,order).

If a suf�cient projectioninformationis available,thelegendalsodisplaysa scalebar to illustrate
distancerelationson themap.

3.1.6. Status Bar

The statusbar is split into threesections:The �rst sectiondisplayseither the mapcoordinates
relatedto themousepointerpositionor if browsingthroughthemenubarsmallhelptexts on the
highlightedmenuitems. The secondsectionprovidesinformationon the statusof the database
connection:If connectedthe user-nameusedfor the authenticationis displayedalongwith the
users'group.Thethird sectionindicatesif thereareunsavedmodi�cationsfor thecurrentsession.
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3.2. Menu File

3.2.1. Authenticate

This menuitem is availableif no databaseconnectionis established.A dialogfor settingup con-
nectionto a GREAT-ER desktopdatabaseallows to enterdatabase,user-nameandpassword for
theauthenticationprocess.If you don't have anaccountyet,pleasereadsection1.2.

Figure3.2: AuthenticationDialog

Successfulauthenticationwill activateavailability of menuitemsnow reasonablefor furtheroper-
ations,namelythesessionmanagement(New, Open,SaveAs andDelete).Also, theAuthenticate
menuitem is disabledandconnectioninformationareaddedto the sessioninfo-tree. Further-
more,a local simulationserver is startedasa backgroundprocessto allow simulationswithout
connectingto a remoteserver, seesection3.6.4for con�gurationoptions.

Thedatabaseconnectioncanbeclosedvia themenuitem Disconnectandis automaticallyclosed
whentheGREAT-ER desktopapplicationis closed(e.g.via menuitem Exit).

3.2.2. Disconnect

Onceadatabaseconnectionhasbeenestablished,thismenuitemis active. It will closethecurrent
sessionandthendisconnectfrom the database.If the sessionis modi�ed, theuseris offeredan
optionto save themodi�cationsbeforedisconnectingfrom thedatabase.

3.2.3. New Session

Themenuitemis enabledonceadatabaseconnectionis established.TheEdit Session-Dialog(see
section3.2.5)is raisedto enterthe session's name,substanceandcatchmentandcomment.All
but thenameis optionalandcanalsobespeci�edlater.

If a sessionis openwith unsaved modi�cations the useris offereda dialog to save the session
beforecreatinga new one.

3.2.4. Open Session

This menuitem is enabledif a databaseconnectionhasbeenestablished(via Authenticate).The
dialogthatappearsis separatedinto two areas:ontheleft alist is presentedcontainingall available
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sessions,publicandpersonalones.

In theright area,additionalinformationon thecurrentlyselectedscenariois displayed:substance
andcatchmentnameaswell asthe sessioncomment.Furthermore,the accessrights areshown
with theownerof thesession,his groupandtheprivilegesfor thesession.Sessionswithout the
privilegesfor you to at leastview themarenot listed.

To loadasession,eitherhit theOK buttonor double-clickon thesessionname.

Figure3.3: OpenSessionDialog

If thepreviously loadedsessionwasmodi�ed but not saved,a dialog is raisedto allow saving of
theprevioussession.

If no sessionsarefound in the database,the useris noti�ed accordinglywith a simplemessage
dialog.Theusershouldstartwith anew session.
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3.2.5. Edit Session

If thereis a currentsession,this menuitem is enabled.A dialog is raisedto modify thesession's
name,substance,catchment,commentandprivileges.

Figure3.4: Edit SessionDialog

Thechangesarenotstoredin thedatabaseunlessaSave Sessionoperationis performed.

The substanceandcatchmentcanalternatively be changedin the correspondingmenus. Those
dialogsshow moredetailson theactualsubstanceor catchmentduringtheselection.

3.2.6. Save Session

This item is enabledif thereis anopensessionandit hasbeenmodi�ed. All sessiondatain the
databasewill beoverwrittenwith thecurrentsessionwithout furtherrequest.

Note, thatwhensaving a session,your ID will beappliedoverwriting theuserID of theprevious
owner.

Saving a sessionmayfail for two reasons:

1. You don't have thepermissionto write.
This happensif you openeda sessionwhereyou have only privilegesto view. In this case,
use'Save SessionAs' to createyour own copy.

2. Another useropenedthe samesessionand saved it meanwhile. In this case,use'Save
SessionAs' to createyourown copy.
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3.2.7. Save Session As

If a sessionhasbeenopenedthis menuitem is enabledandallows to storethe currentsession
separatefrom theoriginal session.

Note, thatthenew sessionwill betheonewhich will beloadedin theclient aftera 'Save Session
As'.

A dialogsimilar to theEdit Sessiondialog(seesection3.2.5)is raisedallowing to changename,
commentandprivilegesof thesessionsothatit canbedistinguishedfrom theoriginalone.

Note, that the session's namedoesnot needto be uniquein the databaseand hencemultiple
sessionswith the samenamemay exist. You shouldavoid this situationby specifyingdifferent
names.

3.2.8. Close Session

This menuitem is alwaysactive if thereis anopensession.

If thecurrentsessionis modi�ed, theuseris offeredtheoptionto save thechangesbeforeactually
closingthesession.

3.2.9. Delete Session

This optionis alwaysavailablewith anestablisheddatabaseconnection.

A dialog similar asfor OpenSession(seesection3.2.4is openedallowing to selectthe session
thatshouldberemovedfrom thedatabase.

After selection,theuseris requiredto con�rm theaction.

3.2.10. Exit

This item is alwaysenabledandwill quit the application. If the currentsessionis not saved, a
dialogis raisedto do sonow.
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3.3. Menu Substance

TheSubstanceMenuprovidesaccessto thesubstancedata.Themenuitems'New', 'Open' and
'Delete' areenabledif a databaseconnectionhasbeenestablishedanda sessionbeenopenor
newly started. The 'Edit' and 'Save As' itemsareonly enabledif the sessionalreadycontains
substancedata.

3.3.1. New

TheEdit Substance-Dialog(seesection3.3.3)is raisedto enterthesubstancename,commentand
its variousparameters.All but thenameis optionalandcanalsobespeci�edlater.

If theopensessionalreadycontainssubstancedataawarningdialogwill beraised.

Note, that addinga new substanceimplies to deleteall market andresultdataaswell asuser-
de�ned dischargedatafrom thecurrentsessionsincethey potentiallydon't haveavalid link to the
sessiondatawith thenew substancedata.

3.3.2. Open

The dialog that appearsis separatedinto two areas:on the left a list is presentedcontainingall
availablesubstances.

In theright area,thecommenton thehighlightedsubstanceis displayedtogetherwith ownerand
privileges.

To loadasubstance,eitherhit theOK buttonor double-clickon thesubstancename.

Figure3.5: OpenSubstanceDialog

If thepreviously loadedsubstancewasmodi�ed but not saved,a dialog is raisedto allow saving
of theprevioussubstance.
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If no substancesarefoundin thedatabase,theuseris noti�ed accordinglywith a simplemessage
dialog.Theusershouldstartwith anew substance.

Note, thatopeninganothersubstancedatasetimplies to deleteall market andresultdataaswell
asuser-de�ned discharge datafrom the currentsessionsincethey potentiallydon't have a valid
link to thesessiondatawith thenew substancedata.

3.3.3. Edit

This actionis only availableif a substancehasbeenselected.

A dialogis openedfor enteringall propertiesof thesubstance.SeesectionA to readmoreonhow
enteringscienti�c parametersis supportedby thegraphicaluserinterface.

The substancedataare separatedinto varioussectionsnote, that the structureand contentsis
de�ned in thedatabaseandmayhave beenchangedby thedatabaseadministrator):

Identi�cation Thesubstancename,CASandEINECSnumberandadditionalsynonymscanbe
speci�edto aid identi�cation. Thesubstancenameis obligatory, all otherparametersareoptional.

Figure3.6: Edit SubstanceDialog, page Identi�cation
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Physico-c hemical Proper ties Generalphysico-chemicalpropertiescan be editedon this
page.Moreprocess-speci�cphysico-chemicalparametersareplacedon therelatedpages.

Figure3.7: Edit SubstanceDialog, page Physico-chemicalParameters

Partitioning Thenecessityof declaringpartitioningcoef�cients dependsontheselectedmodel.

Figure3.8: Edit SubstanceDialog, page Partitioning
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WWTP Removal Dependingon theselectedmodelsvariousparametershave to beenteredto
describethesubstancefatein sewersandthedifferenttreatmentplants.

Figure3.9: Edit SubstanceDialog, page WWTPRemoval

Bio-Degradation The bio-degradationpagecovers somevery speci�c parametersfor bio-
degradationkinetics. They arerequiredfor WWTP andriver models.Seethemodel's technical
documentationfor amoredetailedexplanationof theparameters.

Figure3.10: Edit SubstanceDialog, page Bio-Degradation
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River Removal As with WWTP removal, moreor lessdetailedeliminationrateshave to be
entered,dependingon theselectedmodefor theriversub-model.

Figure3.11: Edit SubstanceDialog, page RiverRemoval

Emission Data You canspecifya default domesticconsumption(kg per capitaandyear)of
thesubstanceassumedfor any dischargesitein thesimulationarea.

Figure3.12: Edit SubstanceDialog, page EmissionInformation
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Risk Assessment The card Risk Assessmentcontainsan entry for the predictedno effect
concentration(PNEC)usedin theRiskAnalysis(Analysis menu).

Figure3.13: Edit SubstanceDialog, page RiskAssessment

3.3.4. Save As

TheSaveSubstanceAs Dialog is raisedallowing to specifythename,commentandprivilegesfor
thenew substanceentry.

Figure3.14: SaveSubstanceAsDialog
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3.3.5. Delete

A dialog similar to the OpenSubstanceDialog (seesection3.3.2) is raisedallowing to selecta
Substancefrom thedatabaseto beremoved.

3.4. Menu Catchment

3.4.1. Select

Thismenuitemis enabledif adatabaseconnectionhasbeenestablishedandasessionbeenopened
or newly started.

A dialog is raisedwhereyou canselecta new catchmentfor the active sessionfrom the list of
catchmentsin thedatabase.

Note,thatwith athenew catchmentselectioncurrentmarketandresultdataaswell asuser-de�ned
dischargedatawill bedeleted.

Figure3.15: SelectCatchmentDialog
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3.4.2. Edit Emission Data

Thismenuitemis enabledif adatabaseconnectionhasbeenestablishedandasessionbeenopened
or newly startedandacatchmentbeenselected.

ThiscommandactivatestheEdit EmissionDatatool. Youcannow selectadischargesitewith the
mousepointerto changeits speci�c consumptionandreleaseattributes.

The Edit EmissionDatadialog enablesyou to specifysite-speci�cconsumptiondata. To cover
industrial sites,userscanenteran additionalinput into the treatmentplant. This input re�ects
discharges resultingfrom the productionprocessesand can be calculatedfrom the production
volume.

Figure3.16: Edit EmissionDataDialog

Pleasenote that in caseof an 'unknown' speci�c value the generalvaluewill be appliedfor a
simulation1.

Pleasenotethatthecalculationof thefractionof theproductionvolumewhich will bereleasedis
not partof GREAT-ER desktopbut mustbecalculatedmanuallybeforehand.Theinput consid-
eredhereis themass�o w of substanceinto the treatmentplant in kg/a. As with the loadsfrom
domesticinputs, the industrial input is subsequentlyprocessedby the treatmentplant model, if
present,for theselectedlocation.

Leaving thedialog,theEdit EmissionDatatool remainsactive. Selectinganothertool will deac-
tivateit.

1E.g. for anunknown consumptionthesimulationfalls backto theconsumptionspeci�ed undertheSubstanceData
Dialog
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3.4.3. Edit Disc harge Data

Thismenuitemis enabledif adatabaseconnectionhasbeenestablishedandasessionbeenopened
or newly startedandacatchmentbeenselected.

This commandactivatestheEdit Discharge Datatool. You cannow selecta discharge site with
themousepointerto changeits speci�c properties.

Similar to theEdit EmissionDatadialog,theEdit DischargeDatadialogenablesusersto modify
theparametersof aspeci�c treatmentplant.

Several site-speci�cparameterscanbe changed.Theseincludepopulation,the eliminationrate
(usedfor complexity modes),thetreatedfractionof incomingsewagewater(e.g.bypassor over-
�o w) andin generalthe type of treatmentplant. Incomingwater from separatesourcesis also
consideredsuchasdomesticinput, non-domesticuse(this coversmainly industrial inputs)and
runoff. If only anoverall valueis availablefor treatmentplantsthisshouldbeenteredasdomestic
�o w.

Figure3.17: Edit Discharge DataDialog

Pleasenotethatdomestic�o w is givenin liter/(capita*day),wherenon-domestic�o w andrun-off
areconsideredas �

�����

.

Pleasenote that in caseof an unknown speci�c valuesthe generalvalueswill be appliedfor a
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simulation2.

Pleasenotefurthermorethatit is possibleto specifyadistribution for ageneralremoval ef�ciency,
but not for a site-speci�c removal ef�ciency. Nevertheless,it is possibleto have a distributed
generalremoval ef�ciency for e.g.activatedsludgeplants,anda �x edratefor a selectedsite.

Leaving thedialog,theEdit DischargeDatatool remainsactive. Selectinganothertool will deac-
tivateit.

2E.g. for anunknown WWTPremoval thesimulationfallsbackto theWWTPremoval speci�edundertheSubstance
DataDialog
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3.5. Menu Envir onment

TheEnvironmentMenuprovidesaccessto theenvironmentdata.Themenuitems'New', 'Open'
and'Delete' areenabledif a databaseconnectionhasbeenestablishedanda sessionbeenopen
or newly started.The'Edit' and'Save As' itemsareonly enabledif thesessionalreadycontains
environmentdata.

3.5.1. New

TheEdit Environment-Dialog(seesection3.5.3)is raisedto entertheenvironmentparameters.

A warningrequestis raised,thatthepreviousdataarelost.

3.5.2. Open

The dialog that appearsis separatedinto two areas:on the left a list is presentedcontainingall
availableenvironmentdatasets.

In theright area,thecommenton thehighlightedenvironmentdatasetis displayedtogetherwith
ownerandprivileges.

To loadaenvironment,eitherhit theOK buttonor double-clickon theenvironmentname.

Figure3.18: OpenEnvironmentDialog

If thepreviously loadedenvironmentwasmodi�ed but notsaved,adialogis raisedto allow saving
of thepreviousenvironment.

If noenvironmentdatasetsarefoundin thedatabase,theuseris noti�ed accordinglywith asimple
messagedialog.Theusershouldstartwith anew environment.
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3.5.3. Edit

Thedialogallows theuserto edit variousenvironmentaldataandspeci�c propertiesof thesewer,
wastewatertreatmentplantandriver models.Pleaserefer to the modeldocumentationfor more
detailedinformationon themodel's parameters.

Figure3.19: Edit EnvironmentDialog - page Environment
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Figure3.20: Edit EnvironmentDialog - page Sewer

Figure3.21: Edit EnvironmentDialog - page Primarysettler
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Figure3.22: Edit EnvironmentDialog - page Secondarysettler

Figure3.23: Edit EnvironmentDialog - page Activatedsludge
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Figure3.24: Edit EnvironmentDialog - page WWTPmasstransfer

Figure3.25: Edit EnvironmentDialog - page River

3.5.4. Save As

TheSave EnvironmentAs Dialog is raisedallowing to specifythename,commentandprivileges
for thenew environmententry.
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Figure3.26: SaveEnvironmentAsDialog

3.5.5. Delete

A dialogsimilar to theOpenEnvironmentDialog (seesection3.5.2)is raisedallowing to selecta
environmentfrom thedatabaseto beremoved.
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3.6. Menu Simulation

This menuprovidesitemsfor simulationcontrol. Theitemsareonly enabledif thereis anactive
session.

3.6.1. Edit Model Parameter s

Thisdialogallowsyouto specifythemodelcomplexity andexecution.If you increasecomplexity
modes,it maybenecessaryto go backto earlierdatadialogsto enteradditionalparameters.For
example,if you needin-sewer removal to be considered,you have to go backto the substance
datadialog to entera removal rate for sewers. Pleasenote that in-sewer removal is the only
'higher' modelin whichonly oneparameterhasto beentered.All other'higher' modelsrequirea
somewhatlargerdataset.

Backgroundconcentrationsare includedto consideradditional loadswithin the river network
which might be monitoredupstreamfrom the �rst known discharge. Note that the given value
is simply addedto themodelresultsaftersimulation.Thebackgroundconcentrationis not con-
sideredwithin theeliminationprocesses.

Theconcentrationhasto beenteredbeforerunninga simulation.Theunit is alwaysmg/L. After
thesimulationthespeci�ed backgroundconcentrationwill be addedto themodelresults. If the
modelresultsaredisplayedin a differentunit an automaticconversionwill be activatedfor the
backgroundconcentration.

A Monte-Carlo-Shotnumberof 0 is equalto a conventional,non-stochasticsimulationwherefor
all distributedparametersthemeanvaluesareapplied.

Figure3.27: Edit ModelParameters Dialog - page General
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Figure3.28: Edit ModelParameters Dialog - page Sewer

Figure3.29: Edit ModelParameters Dialog - page ActivatedSludge WWTP
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Figure3.30: Edit ModelParameters Dialog - page Trickling Filter WWTP

Figure3.31: Edit ModelParameters Dialog - page River
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3.6.2. Missing Parameter s?

Usingthecurrentmodelselection,thesimulationserver is askedwhichparametersstill needto be
speci�edin orderto performasimulation.

Figure3.32: MissingParameters

Thedialoginformsabouttheaccordingparametersandwhereto �nd them.All necessaryparam-
etersaremarkedin thedialogswith across,sothatyoucanquickly identify them.

3.6.3. Star t

This commandwill startthesimulationfor theactive sessionif all requireddatahave beenspec-
i�ed. If theparametersarenot suf�ciently speci�ed, thesamedialogasfor MissingParameters
(seesection3.6.2)is raised.

Figure3.33: SimulationStatusDialog

TheProgressdialoginformsaboutthecurrentstateof thesimulation.

If youwantto runanothersimulationconcurrently, you justneedto launchanotherinstanceof the
GREAT-ER desktopapplication.
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3.6.4. Select Simulation Server

The GREAT-ER desktopclient applicationdoesnot performsimulationson its own. Insteadit
connectsto a simulationserver, which againwill connectto the databaseto retrieve parameters
andwrite theresults.

Figure3.34: SelectSimulationServer

Therearetwo optionsto connectto asimulationserver. Thedefault is alocally runningsimulation
server. Theperformanceis thencorrespondingto your local hardware.

Alternatively, you may accessa remotesimulationserver. Thosecan be set up with a cluster
con�guration to radically increaseperformanceandallow multiple usersto run simulationscon-
currently.

To connectto a remotesimulationserver you needto enterthe the IP addressor domainname
(e.g. greater.simulse rv er. ex ampl e) andtheport numberfor theserver (e.g. 12345 ).
Therewith theconnectionstringfor theserver is:

http://greater. si muls erv er .e xa mple: 12345

Youcantestthecorrectnessof yoursettingswith the'TestServerConnection'button.Onsuccess
the numberof workersconnectedto the selectedserver is listed. On failure an accordingerror
messageis raised.

Figure3.35: SelectSimulationServer- TestServerConnectionSuccess

Figure3.36: SelectSimulationServer- TestServerConnectionFailure
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3.7. Menu Analysis

TheAnalysismenuprovidesfurther functionsfor theanalysisof modelresults.Themenuitems
areonly enabledif theactive sessioncontainsmodelresults.

Add Backgr ound Layer

GREAT-ER desktopis installedwith somebackgroundlayersstoredin the databasefor better
orientation. Theselayerscanbe loadedon demandandaredisplayedwith prede�nedsettings
(which canbechangedmanuallylateron).

Thedatabasealsoprovidestheresultsof themonitoringcampaignsundertaken in thepilot areas
of GREAT-ER1.0aslayers.Thelayer identi�es the locationof monitoringsites,themonitoring
resultsareavailableby showing thelayersattributetable.

Figure3.37: AddBackgroundLayers Dialog

In addition to the layersprovides with GREAT-ER desktoplayersfrom other sourcescan be
loadedvia theTHUBAN menuMap / Add Layer. Pleasereferto theTHUBAN manualfor details.

Calculate River Csim X

SinceGREAT-ER desktopcalculatesa distribution of concentrationsfor eachstretch(basedon
the Monte-Carlosimulation)this menuitem enablesusersto calculateany percentilefrom the
distribution of

�
� ���

�

��� � �
	 ��� �

. The modelresultsareconsideredaslog-normaldistributed. After
specifyinga percentile(theunit is percent,hencethespeci�edvaluemustbegreaterthan0 and
lessthan100) the valueswill be derived per stretchanda new �eld will be addedto the results
table. After calculationa new layer is displayedin thescenariosview, entitled”Csim xx [unit]”.
Thecoloringis thesameasthatusedfor themeanvalues.
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Figure3.38: CalculateRiverCsim

Csim Classes River

Thedialogenablestheuserto changetheclassi�cationrangesandnumbers,optionallyon a new
Csimpercentile.

Figure3.39: CsimClassesRiver

Additional classi�cationfeaturesareavailablevia the THUBAN LayerPropertiesdialog. Please
referto theTHUBAN manualfor details.
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Combine Csim/F low

TheCombineCsim/ Flow featuregeneratesanew layerconsideringboth
� �����

�

����� � 	 �
���

meanand
mean�o w. Theresultinglayerwill displaythe

� �����

�

����� �
	��
���

meanclassi�cationby color-coding
the legendand the mean�o w by stretchwidth: Stretcheswith zero concentrationfall into the
default class,all otherstretchesaregroupedin four classesfor concentrationand� ve classesfor
�o w:

Figure3.40: Classi�cationgeneratedby CombineCsim/Flow tool
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PEC Initial

PEC
������� � ���

is thespatialaggregationof concentrationsin theriver directly afteremission.This is
similar to PEC

� 


�

� �

asde�ned in theEU TechnicalGuidanceDocuments,althoughits calculation
is different.BasedontheC

�����

�

� � � 	 �

meanvalues,themeanis calculatedfor all stretchesreceiving
treatedor untreateddischarges(compareBoeijeet al., 1999.):

Figure3.41: PECinitial
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PEC Catchment

PEC�

� �

���

� �
���

is theaverageof representative concentrationsover theentirecatchment.The”most
representative” valuefor theconcentrationin thestretchis takenasC

�����

�

����� � 	 �
���

(theaveragecon-
centrationfor thestretch).However, differentapproachescouldbeusedandin orderto demon-
stratethe effect of usingdifferentpossiblede�nitions, GREAT-ER desktopcomputesdifferent
differentPEC�

� �

���

� � ���

values.Thesevaluesdiffer in thesetof stretchesselectedfor thecalcula-
tion andin theweightingof concentrations(compareBoeijeetal., 1999.):

Figure3.42: PECcatchment

This is a new conceptfor geo-referencedexposureassessment,althoughthereis someanalogy
with thePECregionalin theEU TechnicalGuidanceDocuments(EU, 1996).
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Disc harge In�uent Csim / Disc harge Ef�uent Csim

The GREAT-ER desktopmodelscalculateconcentrationsfor both the catchmentriver network
andthein�uent andef�uent of thecatchment's treatmentplants.

The two menuitemsDischarge In�uent Csim andDischarge Ef�uent Csim load the corre-
spondingdataanddisplaythesimulationresultswith aquantileclassi�cation.

Figure3.43: Discharge results
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Mass Flux

This menuitem is enabledif thecurrentsessioncontainssimulationresults.It correspondswith
themass�ux buttonfrom thetool bar.

Selectingmenuitemor tool barbuttonthemass�ux tool is activated.It allows you to retrieve the
mass�ux for aselectedstretchbasedon themean�o w ( �

� ��� �

) andthe
� � ���

�

� � �

meanvalue.

This tool is helpful if singlevalueshave to betakenover into otherapplications.

Figure3.44: MassFlux
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Concentration Pro�le

Thismenuitem is enabledif thecurrentsessioncontainssimulationresults.

ThiscommandactivatestheConcentrationPro�le tool. Youcannow selecta riverstretchwith the
mousepointerto generatethepro�le.

After selectinga stretch,calculatedconcentrationsarecollecteddownstream.Theconcentrations
areplottedagainsttheriver kilometers(startingat theselectedstretch).Thestretchesconsidered
for thepro�le samplingarehighlighted.

Figure3.45: Concentration Pro�le
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3.8. Menu Help

3.8.1. User Manual

Themenuitem displaystheon-lineversionof this manual,if a PDF-viewer (PortableDocument
Format)is installedonyour computer.

3.8.2. About

Thedialogdisplaystheversionfor theGREAT-ER desktopClient, theusedversionsof Python,
wxPython,of SciParam(scienti�c parametermodule)and the versionof the databaseAPI the
client is usingto accesstheGREAT-ER desktopdatabase.

3.9. Keyboar d Shor tcuts

3.9.1. General Windo ws Keyboar d Shor tcuts

<F10> Activatetheapplicationmenu.
<Shift-F10> Openacontext menufor thecurrentitem.
<Alt-letter> Openthemenufor theunderlinedshortcutletter. Youdon't

needto press<Alt> if themenuor a sub-menuis already
active.

<Alt-F6> Switchto otherapplicationwindows.

3.9.2. Dialog Box Keyboar d Shor tcuts

<Tab> Move to thenext control.
<Shift-Tab> Move to thepreviouscontrol.
<Ctrl-Tab> Move to thenext notebookpage.
<Shift-Ctrl-Ta b> Move to thepreviousnotebookpage.
<Enter> Equivalentto clicking theOK button.
<Escape> Equivalentto clicking theCancelbutton.
<Space> Equivalentto clicking thecurrentbuttonor radiobutton.
<Alt-Down> Dropdown thelist boxof aselectionlist.
<Cursor> Changethecurrentitem in aselectionlist.
<Alt-D> Toggletheinput focusbetweena parameterandits details

box in parameterdialogs.
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A. SciParam GUI

A.1. Feature List

Parameter entry �elds:
for differenttypesof values

�oat values
are numbers,which can can be limited to rangeswhich specify a usualrange(see
A.2.5)and/ora valid range(seeA.2.6). Rangescanbespeci�ed in scienti�c notation,
e.g.]-oo;1.2E5]for a rangefrom minusin�nity uptoandincluding120000.

distributed values
arelike �oat numbers,but you canoptionally have distribution type (seeA.2.7) like
normal,log-normalor uniform.

integer values
canhave rangeslike �oat number, too.

strings
cancontainany characters.

choices
allow to selectavaluewith radiobuttonsor from a dropdown list (seeA.2.8).

Detailson values:
A specialdetailsbox (seeA.2.3)provideshelpful informationon acurrentlyfocusedentry.

Default values:
For eachentrya default canbespeci�ed,which is visible in thedetailsbox (seeA.2.3). A
buttonallows to applythedefault to thecurrententry.

Comment:
It is possibleto enteracommentfor thecurrententryin thedetailsbox (seeA.2.3).

Status“unkno wn”:
For any value it is possibleto enterthe status“unknown” by deletingthe currentvalue.
This avoids conceptswherea specialandpotentiallymisinterpretednumberrepresentsan
unknown value.

Status“r equired”:
A smallcross(“sign here”;seeA.2.4) informsaboutwhethera parameteris necessaryin a
certaincontext (e.g. to completea parametersetfor a simulationequation).Giving a value
hereis not forcedby theGUI, sincethis is only anindicator.
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A.2. Screenshots

A.2.1. Dialog

This dialogis createdby runningpython dialog.py from insidetheSciParam/UIdirectory:

FigureA.1: SciParamDialog SciParamDialog
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A.2.2. Notebook

This dialog is createdby runningpython notebook.py from insidetheSciParam/UIdirec-
tory:

FigureA.2: SciParamNotebookSciParamNotebook
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A.2.3. Detailed Information

A boxwill show additionaldetailsfor thecurrentlyselectedparameter. Hereyouseetheparameter
“Volume”with a longdescription“Volumeof usedsamples”.It only allows �oat valuesgreateror
equalzeroup to in�nity .

Therewas no distribution active, but now the userselected“uniform”, thereforea new dialog
shows up whichasksfor themaximumvalue.

Theuseralreadynoteda commentto thevaluehe's typing now, sonobodyshouldwonderwhere
it camefrom.

Usingthe“Apply Default” button,you canalsosetthis valueto a default value,which would be
2;20/uniformin thiscase.This longformatof “value;distribution parameter/distribution type” can
beusedin theinput �eld, too, to save theuserfrom puttinghis handsaway from thekeyboardto
themouse.

FigureA.3: DetailsBoxDetailsBox

A.2.4. Required Parameter s

Thesmallcrossindicatesthatthis is a requiredparameter:

FigureA.4: RequiredParameterRequiredParameter

A.2.5. Usual Ranges

If you entera valuewhich is theoreticallypossible,but usuallywrong(like anatomicnumberfar
higherthanany known chemicalelement's number),theinput �eld changesits color to yellow as
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soonasyou leave theinput �eld.

If you try to save thisvalueusingthe“OK” buttonor switchto anothernotebookpage,awarning
dialogasksif you reallywantto usethis value.Theinput �eld will stayyellow to warnyou,even
if youcon�rm thisvalue,but thewarningdialogwill only appearagainif youchangethevalue.

FigureA.5: OutsideUsualRange OutsideUsualRange

A.2.6. Valid Ranges

If you entera valuewhich is outsidethevalid range(like lessthan-273.15� C for a temperature),
theinput �eld changesits color to redassoonasyou leave theinput �eld.

If you try to save this valueusingthe “OK” buttonor switch to anothernotebookpage,anerror
dialogforcesyou to eitherenteracorrectvalueor discardchangesusingthe“Cancel”button.

FigureA.6: OutsideValid Range OutsideValid Range
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A.2.7. Distrib uted Parameter s

Whenchoosinga distribution type, a small dialog asksfor additionalparameterslike standard
deviationor maximumvalue.Illegal valuesfor theseparameterswill berejected:

FigureA.7: DistributedParameterDistributedParameter

A.2.8. Choice Parameter s

If youhaveashortlist of choices,youcanselectoneof themusingradiobuttons.Choicesinclude
questionslike Yes/No,or selectingoneof few valueslike 3/5/7meters.

FigureA.8: ShortChoiceShortChoice

If youhavea long list of choices,selectingoneof themis donein adifferentway. Otherwisethey
mightnot �t insidetheinput �eld.

FigureA.9: LongChoiceLongChoice

A.2.9. Grouped Parameter s

Parametersthatbelongtogethercanbegrouped.
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FigureA.10: GroupedParameters GroupedParameters
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B. GNU Free Documentation License

Version1.2,November2002

Copyright c
�

2000,2001,2002FreeSoftwareFoundation,Inc.
59 TemplePlace,Suite330,Boston,MA 02111-1307USA
Everyoneis permittedto copy anddistributeverbatimcopiesof this licensedocument,but chang-
ing it is notallowed.

PREAMBLE

Thepurposeof thisLicenseis tomakeamanual,textbook,orotherfunctionalandusefuldocument
“free” in thesenseof freedom:to assureeveryonetheeffective freedomto copy andredistributeit,
with or without modifying it, eithercommerciallyor noncommercially. Secondarily, this License
preservesfor theauthorandpublisherawayto getcreditfor theirwork,whilenotbeingconsidered
responsiblefor modi�cationsmadeby others.

This Licenseis a kind of “copyleft”, which meansthat derivative works of the documentmust
themselvesbefreein thesamesense.It complementstheGNU GeneralPublicLicense,which is
acopyleft licensedesignedfor freesoftware.

We have designedthis Licensein orderto useit for manualsfor freesoftware,becausefreesoft-
wareneedsfree documentation:a free programshouldcomewith manualsproviding the same
freedomsthat the softwaredoes. But this Licenseis not limited to softwaremanuals;it canbe
usedfor any textualwork, regardlessof subjectmatteror whetherit is publishedasaprintedbook.
WerecommendthisLicenseprincipally for workswhosepurposeis instructionor reference.

APPLICABILITY AND DEFINITIONS

This Licenseappliesto any manualor otherwork, in any medium,thatcontainsa noticeplaced
by thecopyright holdersayingit canbedistributedunderthetermsof thisLicense.Suchanotice
grantsaworld-wide,royalty-freelicense,unlimitedin duration,to usethatwork underthecondi-
tionsstatedherein.The“Document”,below, refersto any suchmanualor work. Any memberof
thepublic is a licensee,andis addressedas“you”. You acceptthelicenseif you copy, modify or
distributethework in away requiringpermissionundercopyright law.

A “Modi�ed Version”of theDocumentmeansany work containingtheDocumentor aportionof
it, eithercopiedverbatim,or with modi�cationsand/ortranslatedinto anotherlanguage.
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A “SecondarySection”is a namedappendixor a front-mattersectionof theDocumentthatdeals
exclusively with therelationshipof thepublishersor authorsof theDocumentto theDocument's
overall subject(or to relatedmatters)and containsnothing that could fall directly within that
overall subject.(Thus,if theDocumentis in parta textbookof mathematics,aSecondarySection
may not explain any mathematics.)The relationshipcould be a matterof historicalconnection
with thesubjector with relatedmatters,or of legal,commercial,philosophical,ethicalor political
positionregardingthem.

The“InvariantSections”arecertainSecondarySectionswhosetitlesaredesignated,asbeingthose
of InvariantSections,in thenoticethatsaysthat theDocumentis releasedunderthis License.If
a sectiondoesnot �t theabove de�nition of Secondarythenit is not allowedto bedesignatedas
Invariant.TheDocumentmaycontainzeroInvariantSections.If theDocumentdoesnot identify
any InvariantSectionsthentherearenone.

The“Cover Texts” arecertainshortpassagesof text thatarelisted,asFront-Cover Textsor Back-
Cover Texts, in the noticethat saysthat the Documentis releasedunderthis License. A Front-
Cover Text maybeatmost5 words,andaBack-Cover Text maybeatmost25words.

A “Transparent”copy of theDocumentmeansa machine-readablecopy, representedin a format
whosespeci�cation is availableto the generalpublic, that is suitablefor revising the document
straightforwardly with generictext editorsor (for imagescomposedof pixels)genericpaintpro-
gramsor (for drawings)somewidely availabledrawing editor, andthatis suitablefor input to text
formattersor for automatictranslationto a varietyof formatssuitablefor input to text formatters.
A copy madein anotherwiseTransparent�le formatwhosemarkup,or absenceof markup,has
beenarrangedto thwart or discouragesubsequentmodi�cation by readersis not Transparent.An
imageformat is not Transparentif usedfor any substantialamountof text. A copy that is not
“Transparent”is called“Opaque”.

Examplesof suitableformatsfor TransparentcopiesincludeplainASCII withoutmarkup,Texinfo
input format,LATEX input format,SGML or XML usinga publicly availableDTD, andstandard-
conformingsimple HTML, PostScriptor PDF designedfor humanmodi�cation. Examplesof
transparentimageformatsincludePNG,XCF andJPG.Opaqueformatsincludeproprietaryfor-
matsthatcanbereadandeditedonly by proprietaryword processors,SGML or XML for which
theDTD and/orprocessingtoolsarenot generallyavailable,andthemachine-generatedHTML,
PostScriptor PDFproducedby somewordprocessorsfor outputpurposesonly.

The“Title Page”means,for a printedbook,thetitle pageitself, plussuchfollowing pagesasare
neededto hold, legibly, the materialthis Licenserequiresto appearin the title page.For works
in formatswhich do not have any title pageassuch,“Title Page” meansthe text nearthe most
prominentappearanceof thework's title, precedingthebeginningof thebodyof thetext.

A section“Entitled XYZ” meansa namedsubunit of theDocumentwhosetitle eitheris precisely
XYZ or containsXYZ in parenthesesfollowing text that translatesXYZ in anotherlanguage.
(HereXYZ standsfor a speci�c sectionnamementionedbelow, suchas“Acknowledgements”,
“Dedications”,“Endorsements”,or “History”.) To “Preserve theTitle” of suchasectionwhenyou
modify theDocumentmeansthatit remainsasection“Entitled XYZ” accordingto thisde�nition.

TheDocumentmayincludeWarrantyDisclaimersnext to thenoticewhichstatesthatthisLicense
appliesto the Document. TheseWarrantyDisclaimersareconsideredto be includedby refer-
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encein this License,but only asregardsdisclaimingwarranties:any otherimplicationthat these
WarrantyDisclaimersmayhave is void andhasno effecton themeaningof thisLicense.

VERBATIM COPYING

You maycopy anddistribute theDocumentin any medium,eithercommerciallyor noncommer-
cially, providedthatthisLicense,thecopyright notices,andthelicensenoticesayingthis License
appliesto theDocumentarereproducedin all copies,andthatyouaddnootherconditionswhatso-
everto thoseof thisLicense.Youmaynotusetechnicalmeasuresto obstructor controlthereading
or furthercopying of thecopiesyou make or distribute. However, you mayacceptcompensation
in exchangefor copies. If you distribute a large enoughnumberof copiesyou mustalsofollow
theconditionsin sectionB.

You mayalsolendcopies,underthesameconditionsstatedabove,andyou maypublicly display
copies.

COPYING IN QUANTITY

If you publishprintedcopies(or copiesin mediathatcommonlyhave printedcovers)of theDoc-
ument,numberingmorethan100,andtheDocument's licensenoticerequiresCover Texts, you
mustenclosethecopiesin coversthatcarry, clearlyandlegibly, all theseCoverTexts: Front-Cover
Texts on thefront cover, andBack-Cover Texts on thebackcover. Both coversmustalsoclearly
andlegibly identify youasthepublisherof thesecopies.Thefront covermustpresentthefull title
with all wordsof thetitle equallyprominentandvisible. Youmayaddothermaterialonthecovers
in addition. Copying with changeslimited to thecovers,aslong asthey preserve the title of the
Documentandsatisfytheseconditions,canbetreatedasverbatimcopying in otherrespects.

If therequiredtexts for eithercover aretoovoluminousto �t legibly, youshouldput the�rst ones
listed(asmany as�t reasonably)on theactualcover, andcontinuetherestontoadjacentpages.

If you publishor distributeOpaquecopiesof theDocumentnumberingmorethan100,you must
eitherincludea machine-readableTransparentcopy alongwith eachOpaquecopy, or statein or
with eachOpaquecopy a computer-network locationfrom which thegeneralnetwork-usingpub-
lic hasaccessto downloadusingpublic-standardnetwork protocolsa completeTransparentcopy
of theDocument,free of addedmaterial. If you usethe latteroption,you musttake reasonably
prudentsteps,whenyoubegin distribution of Opaquecopiesin quantity, to ensurethatthisTrans-
parentcopy will remainthusaccessibleat thestatedlocationuntil at leastoneyearafter the last
timeyoudistributeanOpaquecopy (directlyor throughyouragentsor retailers)of thateditionto
thepublic.

It is requested,but not required,thatyou contacttheauthorsof theDocumentwell beforeredis-
tributingany largenumberof copies,to givethemachanceto provideyouwith anupdatedversion
of theDocument.
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MODIFICATIONS

You may copy anddistribute a Modi�ed Versionof the Documentunderthe conditionsof sec-
tionsB andB above,providedthatyoureleasetheModi�ed VersionunderpreciselythisLicense,
with theModi�ed Version�lling theroleof theDocument,thuslicensingdistribution andmodi�-
cationof theModi�ed Versionto whoever possessesa copy of it. In addition,you mustdo these
thingsin theModi�ed Version:

� Usein theTitle Page(andon thecovers,if any) a title distinct from thatof theDocument,
andfrom thoseof previousversions(whichshould,if therewereany, belistedin theHistory
sectionof theDocument).You mayusethesametitle asa previousversionif theoriginal
publisherof thatversiongivespermission.

� List on theTitle Page,asauthors,oneor morepersonsor entitiesresponsiblefor authorship
of the modi�cations in the Modi�ed Version,togetherwith at least� ve of the principal
authorsof theDocument(all of its principalauthors,if it hasfewer than� ve), unlessthey
releaseyou from this requirement.

� Stateon theTitle pagethenameof thepublisherof theModi�ed Version,asthepublisher.

� Preserve all thecopyright noticesof theDocument.

� Add anappropriatecopyright noticefor your modi�cationsadjacentto theothercopyright
notices.

� Include,immediatelyafterthecopyright notices,a licensenoticegiving thepublic permis-
sionto usetheModi�ed Versionunderthetermsof this License,in theform shown in the
Addendumbelow.

� Preserve in that licensenoticethe full lists of InvariantSectionsandrequiredCover Texts
givenin theDocument's licensenotice.

� Includeanunalteredcopy of thisLicense.

� Preserve the sectionEntitled “History”, Preserve its Title, andaddto it an item statingat
leastthetitle, year, new authors,andpublisherof theModi�ed VersionasgivenontheTitle
Page.If thereis no sectionEntitled“History” in theDocument,createonestatingthetitle,
year, authors,andpublisherof the Documentasgiven on its Title Page,thenaddan item
describingtheModi�ed Versionasstatedin theprevioussentence.

� Preserve thenetwork location,if any, given in theDocumentfor public accessto a Trans-
parentcopy of the Document,andlikewise the network locationsgiven in the Document
for previousversionsit wasbasedon. Thesemaybeplacedin the“History” section.You
may omit a network locationfor a work that waspublishedat leastfour yearsbeforethe
Documentitself, or if theoriginalpublisherof theversionit refersto givespermission.
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� For any sectionEntitled “Acknowledgements”or “Dedications”,Preserve the Title of the
section,andpreserve in the sectionall the substanceandtoneof eachof the contributor
acknowledgementsand/ordedicationsgiventherein.

� Preserveall theInvariantSectionsof theDocument,unalteredin their text andin their titles.
Sectionnumbersor theequivalentarenotconsideredpartof thesectiontitles.

� Deleteany sectionEntitled “Endorsements”.Sucha sectionmay not be includedin the
Modi�ed Version.

� Do not retitle any existing sectionto beEntitled“Endorsements”or to con�ict in title with
any InvariantSection.

� Preserve any WarrantyDisclaimers.

If theModi�ed Versionincludesnew front-mattersectionsor appendicesthatqualifyasSecondary
Sectionsandcontainno materialcopiedfrom the Document,you may at your option designate
someor all of thesesectionsasinvariant.To dothis,addtheir titles to thelist of InvariantSections
in theModi�ed Version's licensenotice.Thesetitlesmustbedistinctfrom any othersectiontitles.

YoumayaddasectionEntitled“Endorsements”,providedit containsnothingbut endorsementsof
your Modi�ed Versionby variousparties–forexample,statementsof peerreview or that thetext
hasbeenapprovedby anorganizationastheauthoritative de�nition of a standard.

Youmayaddapassageof upto � vewordsasaFront-CoverText, andapassageof upto 25words
asaBack-CoverText, to theendof thelist of CoverTexts in theModi�ed Version.Only onepas-
sageof Front-Cover Text andoneof Back-Cover Text maybeaddedby (or througharrangements
madeby) any oneentity. If theDocumentalreadyincludesa cover text for thesamecover, previ-
ouslyaddedby you or by arrangementmadeby thesameentity you areactingon behalfof, you
maynot addanother;but you mayreplacetheold one,on explicit permissionfrom theprevious
publisherthataddedtheold one.

Theauthor(s)andpublisher(s)of theDocumentdonotby thisLicensegivepermissionto usetheir
namesfor publicity for or to assertor imply endorsementof any Modi�ed Version.

COMBINING DOCUMENTS

You may combinethe Documentwith otherdocumentsreleasedunderthis License,underthe
termsde�ned in sectionB above for modi�ed versions,provided thatyou includein thecombi-
nationall of theInvariantSectionsof all of theoriginal documents,unmodi�ed, andlist themall
asInvariantSectionsof your combinedwork in its licensenotice,andthatyou preserve all their
WarrantyDisclaimers.

Thecombinedwork needonly containonecopy of this License,andmultiple identicalInvariant
Sectionsmay be replacedwith a singlecopy. If therearemultiple InvariantSectionswith the
samenamebut differentcontents,make thetitle of eachsuchsectionuniqueby addingat theend
of it, in parentheses,thenameof theoriginal authoror publisherof thatsectionif known, or else
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auniquenumber. Make thesameadjustmentto thesectiontitles in thelist of InvariantSectionsin
thelicensenoticeof thecombinedwork.

In the combination,you must combineany sectionsEntitled “History” in the variousoriginal
documents,forming onesectionEntitled“History”; likewisecombineany sectionsEntitled“Ac-
knowledgements”,andany sectionsEntitled“Dedications”.You mustdeleteall sectionsEntitled
“Endorsements”.

COLLECTIONS OF DOCUMENTS

You maymake a collectionconsistingof theDocumentandotherdocumentsreleasedunderthis
License,andreplacethe individual copiesof this Licensein thevariousdocumentswith a single
copy that is included in the collection, provided that you follow the rules of this Licensefor
verbatimcopying of eachof thedocumentsin all otherrespects.

Youmayextractasingledocumentfrom suchacollection,anddistributeit individually underthis
License,providedyou inserta copy of this Licenseinto theextracteddocument,andfollow this
Licensein all otherrespectsregardingverbatimcopying of thatdocument.

AGGREGATION WITH INDEPENDENT WORKS

A compilationof theDocumentor its derivativeswith otherseparateandindependentdocuments
or works, in or on a volumeof a storageor distribution medium,is calledan “aggregate” if the
copyright resultingfrom thecompilationis not usedto limit the legal rightsof thecompilation's
usersbeyondwhattheindividual workspermit. WhentheDocumentis includedin anaggregate,
thisLicensedoesnotapplyto theotherworksin theaggregatewhicharenotthemselvesderivative
worksof theDocument.

If theCover Text requirementof sectionB is applicableto thesecopiesof theDocument,thenif
the Documentis lessthanonehalf of theentireaggregate,theDocument's Cover Texts may be
placedon coversthatbracket theDocumentwithin theaggregate,or theelectronicequivalentof
coversif theDocumentis in electronicform. Otherwisethey mustappearon printedcoversthat
bracket thewholeaggregate.

TRANSLATION

Translationis considereda kind of modi�cation, soyou maydistribute translationsof theDocu-
mentunderthetermsof sectionB. ReplacingInvariantSectionswith translationsrequiresspecial
permissionfrom their copyright holders,but youmayincludetranslationsof someor all Invariant
Sectionsin additionto theoriginal versionsof theseInvariantSections.You mayincludea trans-
lationof thisLicense,andall thelicensenoticesin theDocument,andany WarrantyDisclaimers,
provided that you alsoincludethe original Englishversionof this Licenseandthe original ver-
sionsof thosenoticesanddisclaimers.In caseof a disagreementbetweenthetranslationandthe
original versionof thisLicenseor anoticeor disclaimer, theoriginal versionwill prevail.
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If a sectionin the Documentis Entitled “Acknowledgements”,“Dedications”,or “History”, the
requirement(sectionB) to Preserve its Title (sectionB) will typically requirechangingtheactual
title.

TERMINATION

You maynot copy, modify, sublicense,or distribute theDocumentexceptasexpresslyprovided
for underthis License.Any otherattemptto copy, modify, sublicenseor distribute theDocument
is void, andwill automaticallyterminateyour rights underthis License. However, partieswho
havereceivedcopies,or rights,from youunderthisLicensewill nothave their licensesterminated
solongassuchpartiesremainin full compliance.

FUTURE REVISIONS OF THIS LICENSE

TheFreeSoftwareFoundationmaypublishnew, revisedversionsof theGNU FreeDocumentation
Licensefrom time to time. Suchnew versionswill besimilar in spirit to thepresentversion,but
maydiffer in detailto addressnew problemsor concerns.Seehttp://www.gnu.org/copyleft/.

Eachversionof theLicenseis givena distinguishingversionnumber. If theDocumentspeci�es
thataparticularnumberedversionof thisLicense“or any laterversion”appliesto it, youhave the
optionof following thetermsandconditionseitherof thatspeci�edversionor of any laterversion
thathasbeenpublished(not asa draft) by theFreeSoftwareFoundation.If theDocumentdoes
not specifya versionnumberof this License,you maychooseany versionever published(not as
adraft) by theFreeSoftwareFoundation.

ADDENDUM: How to use this License for your documents

To usethisLicensein adocumentyouhavewritten,includeacopy of theLicensein thedocument
andput thefollowing copyright andlicensenoticesjust afterthetitle page:

Copyright c
�

YEAR YOUR NAME. Permissionis grantedto copy, distributeand/or
modify thisdocumentunderthetermsof theGNU FreeDocumentationLicense,Ver-
sion 1.2 or any later versionpublishedby the FreeSoftware Foundation;with no
InvariantSections,no Front-Cover Texts, andno Back-Cover Texts. A copy of the
licenseis includedin thesectionentitled“GNU FreeDocumentationLicense”.

If youhaveInvariantSections,Front-CoverTextsandBack-CoverTexts,replacethe“with...Texts.”
line with this:

with theInvariantSectionsbeingLIST THEIR TITLES, with theFront-Cover Texts beingLIST,
andwith theBack-Cover TextsbeingLIST.

If youhave InvariantSectionswithoutCoverTexts,or someothercombinationof thethree,merge
thosetwo alternativesto suit thesituation.
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If your documentcontainsnontrivial examplesof programcode,we recommendreleasingthese
examplesin parallelunderyour choiceof freesoftwarelicense,suchastheGNU GeneralPublic
License,to permittheirusein freesoftware.
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D. Errors

TheGREAT-ER desktopqualityhasbeenensuredby variousqualitymanagementmeasures,such
asunit tests,manualtestprotocolsandcoderevisions.Nevertheless,asoftwaresystemascomplex
asGREAT-ER desktopmaystill containsomeerrors.

TheGREAT-ER desktopuserinterfacehasbeendesignedto supporttheerror�xing by generating
' tracebacks'.Thesetracebacksgive thedeveloperssomehintswheretheerroris located.In case,
adialogis raiseddisplayingthetraceback:

FigureD.1: Traceback GREAT-ER desktopUserInterface

Pleasereportthesetracebacks(you canmarkthemwith themouseandcopy with Ctrl-C) aswell
asotherproblemstogetherwith (if possible)a list of the last stepsperformedbeforethe error
occurred(to betterreproducetheproblem)to:

http://great-er .i nt eva ti on.o rg /bu gt ra ck er .ht ml
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