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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 Il Installation Manual
for details.

Thesectionbelaw liststherequirementfor GREAT-ER desktopf youwantto installit onother
platformslike GNU/Linux.

1.1. Requirements

GREAT-ER desktopis implementedn Pythonand makes use of various Free Software add-
onsto this programminganguage.Seethe READMEIles of the packagesGREAT-ER, GREAT-
ERModel, GREAT-ER-DB, dagreater andThuban for details.In conclusiorrequiredare:

Pythort (version2.2.1or higher)

wxPythor? (version2.4.00r highet this impliesawxWindows of the sameversion)
SQLite? (version2.8)

SQLite Pythonbinding$ (version0.4.1)

proj® (version4.4)

PythonNumericPackagé (version23.0)

PythonimagingLibrary’ (PIL, version1.14)

ReportLal (version1.17)

Twisted (version1.0.0)

Oracle8.x clientlibraries.

http:/www.python.org

2http://www.wxpython.org
3http:/ivww.hwaci.com/sw/sglite/
“http://pysqlite.sourceforge.net/
Shttp://www.remotesensing.org/proj/
Shttp://numpy.sourceforge.net
"http://www.pythonware.com/products/pi I/
8http://reportlab.sourceforge.net/
®http://twistedmatrix.com/
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1.2. Installation without installer package

1. InstallThubansothatthethubaninitmoduleis on Pythons modulepath. Onewayto dothat
is to usethepython setup.py install _local commando build Thubanandto add
thedirectorycontainingthe Thubansourcego the PYTHONFATH ervironmentvariable.

2. Putthe package$ssREAT-ER-DB, GREAT-ERModeland GREAT-ER into the samedirec-
tory.

3. Build GREAT-ER-DB (seeGREAT-ER-DB/READMEHor details).
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2. Tutorial

Theessentiabtepsto runa rst simulationto getanimpressiorof GREAT-ER desktopare
printedwithin a grayshadedox (like this one). They representhe minimumcontentf the
tutorial.

The completetutorial chaptercanbe seenasa guidedtour throughall the main featuresof
GREAT-ER desktop.

Finally, Chaptei3 senesasareferencananualndprovidesacompleteovervienv of GREAT-
ER desktopfeatures.

(' sStart GREAT-ERII )

‘

Create a new Session

Specify a Scenario Name
Specify Substance and Catchment

Specify Environmental Parameters
Specify Simulation Parameters

‘

( Run a simulation )

¢

( Save the Session )

( A
Display/Analyse Results
Spatial Distribution
Background Data/Monitoring Data
PEC Calculations
Risk Analysis
Mass Flux Analysis
Concentration Profiles
G J

Figure2.1: GREAT-ER desktopSession\brk- ow
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2.1.

Basic Concepts

2.1.1. Session Concept

The collectionof dataneededo performa simulation(andavailable simulationresults)is called
a’session”.

Sessionganbestoredandloadedandthusoffer thequickretrieval of acertainsituation.A unique
title for a sessioris not mandatorybut helpful to assistthe searchof a speci ¢ sessiorin along

list.

Additionally, sessionform thebasisof theexchangeof completesimulationdatasets(seeGREAT-
ER Il Administration,SectionDataExchange).

A sessiorconsistof thefollowing data:

1.
2.

Title: A signi cant namefor thesession.

Comment The commentcanmoredetaileddescribethe contentsandmeaningof the ses-
sion.

CatchmentID: ThelD (hame)of thecatchmente.g.Aire). Thecatchmentatathemseles
arenot partof asessionSuchdata(e.g.river network) are x edandcannotbe edited.

Substance Thewholesubstanceatasetis storedwithin asessionlt is possibleto editand
'play around'with substanceropertieso seetheeffect of thesimulationresults.This does
not affect the carefully collectedsubstancesf the substancelatabase On the otherhand
thesessioris notaffectedby change®f datasetsin thedatabasgvhich canleadto unrelated
input andresultdata. However, substance&latasetscanalsobe storedas”"templates”into

thedatabas¢o sharea setwith otherusers.

ReleaseData: Althoughthepositionsandnumberof dischage siteswithin acatchmenare
noteditable theattributesof thedischage sitescanbemaodi ed. Forthisthesetof attributes
is storedwith the sessionln contraryto the substancelatabasemnodi ed datasetscannot
bewritten backto the GREAT-ER desktopcatchmentlatabase.

Environmental Data A numerousgroup of parametergof the higher model modes)is
neithersubstanceor catchmenspeci c. Thesearestoredaservironmentaldata.A default
setis automaticallyloadedon creationof a new sessiorandstoredwith the sessionSimilar
to the substancelataernvironmentaldatasetscanbe storedas”templates”.

. Model Parameter. The completemodel parameterdataset neededby the GREAT-ER

desktopmodelis storedwithin asession.

Modi cation Information: Tracksif ary elemenbf thesessiorhasbeenchangeaincethe
lastsave andhencethe sessioris differentto the sessionn the databasevith the sametitle.

If resultsare available for the sessionit is alsotracked if the resultsarein syncwith the
input parametersWhena sessions saved aftersomemodi cationsit still canbenecessary
to runasimulationto harmonizenput dataandresults.
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Bothinformationsaredisplayedn the sessiors window statusbar(seebelow).

9. Results If available, simulationresultsare storedwith the session. This covers aswell
analysisresultslike the PECvaluesor percentiles.

10. Privileges The GREAT-ER desktopdatabaserovidesa ne grainedconcepbf privileges
on dataaccesswhich: The conceptdistinguishesownerof the data,the group the owner
belongsto andall users.For eachof the catejoriesthe ownercansetreadandwrite access
selectvely.

The mostimportantdataof a sessionare collectedin the title bar of the correspondingriew
window. This malkesthetitle, catchmentD andsubstancéD permanentlyisible helpsto identify
thesessiorin awindow list.

2.1.2. Model system

Thecurrentversionof GREAT-ER desktopcomeswith amodelsystencoveringfour sub-models:
emissionsewver, treatmenplantandriver. Thereareup to threecompleity modedor eachof this

sub-modelsin thesimplesimodels modesonly rst-order eliminationratesareconsideredhigher

modelmodesregardeliminationprocessegelatedto solved or sorbedractionsin variousdegrees
of detalil.

All of thesub-modelsaredeterministidn principle. Usingthe Monte-Carlomethodseton top of
thesemodels,GREAT-ER desktopdrivesa stochasti@pproachandmodelresultsarereturnedas
distributionsof concentrationsGREAT-ER desktopdeliversresultsfor all consideredjeographic
objects:savers(i.e. thein uent of a treatmentplant), all treatmenfplants(ef uent) andall river
stretchesvithin the catchmentinderinvestigation.Seethe modeldescriptionfor moredetails.

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

2.1.3. Parameter handling

Dependingon the selectednodels,a variousamountof parametersrerequiredto run a simula-
tion. Theseparameteraresortedaccordingo theirrelation(to a substancesatchmenbr model).
GREAT-ER desktopprovidessereral dialogsto enteror modify the parameters.

GREAT-ER desktopaidsusergo enterthe parametersequiredaccordingo theselectednodels
compleity modeswith anidenti er in theinputdialogsandatool to checkfor missingparameters.
Both areexplainedin detailbelow.

GREAT-ER desktopis deliveredwith anexpertknovledgedatabaseon the parameterso avoid
wrong dataentries:Valuesarecomparedgainstwo ranges:a warningrangeandanerrorrange.
The warningrangespeci es the usualrangeof a parameter If an entry exceedsthe parameter
warningrange,a dialog will point out this possiblemistale. Neverthelessit is possibleto run
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a simulationwith suchsettings. Valuesexceedinga warning rangeare marked with a yellow
background.

In contrastthe errorrangede nesthelogical rangeof a parameterValuesoutsidethis rangeare
impossibleandwill leadto errors.If aentryexceedghe errorrangeit is not possibleto leave the
dialog (otherthancanceling)until a valuewithin the warningrangehasbeenentered.A dialog
will give a errormessag@ndhintson thelogical rangeof the parameterThe parameteentryis
markedwith aredbackground.

Finally, for betterdocumentatiormandtransparencof simulationresultsa separate&eommentcan
be enteredor eachparameterThis commentshouldmentionthe datasourceand might contain
additionalinformationon laboratorypracticesegtc.

2.1.4. GIS Functionality

GREAT-ER desktopusesthe FreeSoftware GIS dataviewer THUBAN? asplatformfor the user
interface.Variousfeaturesandanalysisfunctionsareavailablefor usewith GREAT-ER desktop.
Somearediscussedbelow, for acompleteoverview seethe THUBAN Manual.

2.2. Starting GREAT-ER desktop

Selectthe’GREAT-ERII” icon from the GREAT-ER folderin the”Start” menu.

After the start-upGREAT-ER desktoppresentsheinitial screen.

_|o| x|

File Substance @atchment Enwironment  Simulation  Analysis Map Layer  Tabler Help

Rz |zI lz] wln] sal @] k]

Legend @ X ‘

|2 lEelc|™®

|n0t connected |n0 SE5sion -
Figure2.2: GREAT-ER desktop initial screen

Yhttp://thuban.intevation.org
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The THUBAN menubaris replacedby a speci ¢ GREAT-ER desktopmenubar, the numberof

buttonsandtools re ects the setneededor GREAT-ER desktop. Pleasenote that eachmenu
item (whenhighlighted)is explainedbrie y atthebottomleft cornerof the GREAT-ER desktop
window.

Themenuitemsareorderedaccordingo theusualwork o w of asimulationsessioninitially you

have to createor selectasessionThenext stepis to modify thedata.Usuallyuserswill simulatea
speci ¢ substanceiith severalcatchmentandmaywantto usemoredetailedmodelsif thesimple
onesidentify issues.Hencethe menubar re ects this orderof steps: Substance, Catchment,

Environment andSimulation. The following itemsenableyou to analyzethe simulationresults
andoffer variousoptionsto displayaccessorylataor to modify the presentatiomf databasedn

additionalinformation.

The threemenuitems Map, Layer, Table provide accesson the THUBAN featureswith some
additionalanalysisfunctionality

Menuitemsandtool buttonsare enabledor disableddependingon the currentsettingsand data
availability.

2.3. Authentication

GREAT-ER desktopstoresall datain anunderlyingdatabasendprovidesa ne grainedaccess
rightsmanagemenitThe systemdistinguishedetweerthe owner of a dataset,thegroupof users
theuserbelonggo andall userswith accesso the databaseReadandwrite accessanbegranted
individually.

A userhasto authenticatdeforethe databasés accessiblandtheravith GREAT-ER desktopis
usable.

SelectFile / Authenticate. In thedialogenteryourusemameandpasswerdfor the (optional)
database.

If nodatabasés speci ed,theusers pro le defaultdatabasés used.

Authenticate x|
Databaze: Igleater.example
[REREN Iuser

Password; |~ q

ak I Cancel |

Figure2.3: AuthenticateDialog

After successfuauthenticatiothe modelsystenis startedautomatically The statusbaridenti es
this phase Additional menuitemsareactive to initially work onasessionThestatushardisplays
the userloggedin andthe groupthe userbelongsto. If notthe default, the selecteddatabasés
displayedaswell.
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2.4. Setting up a session

Authenticate
Disconneck

Mew Session
Open Session
Edit Session
Save Session

Save Session As The rst menuof the GREAT-ER desktopuserinterface,calledFile, covers
o ozl all optionsto managesessionscreatingnen or loadingexisting ones,saving
Delete Session . . . . i .

or deletingsessions.As usualfor GUI applicationsthis menualsoincludes
Eadt the exit item.

2.4.1. Creating a new session

To createa newv sessionselectthe correspondindNew Session menuitem from the File
menu.A new dialogappears:

New Session il
M ame: |Tutoria| Sezzion
Substance: IL&S 'I
Catchment: IEaIder "I
r— Comment
& zample session for tutarial purpozes. ;I
=
— Privileges
ARET group all
WiEW
v r r
edit
v I I
Ok I Cancel |

Figure2.4: New SessiorDialog

To createa new sessionyou have to specify a sessiomameat this stage. The nameis usedto
identify the sessiorin all further stepsof GREAT-ER desktopapplication. Optionally you can
selecta substancanda catchmenfrom relatedlists andentera commenton the sessiorto give
additionalremarks. Finally the privilegesfor the sessioncan be speci ed. The default value
considerghe dataasprivate,changedo the privilegesshouldbe donewith care.

As anexample enterthe nameT utorial Session andselecthesubstancé ASwith the
catchmenCalder. Leave thedialogwith "OK”.
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The GREAT-ER desktopuserinterfacenow changes:

&) GREAT-ER - Tutorial Session - LAS - Calder i ]
File Substance Catchment Environment  Simulation  Analysis Map  Layer Table Help

AR EIRNEENEEE
Legend Eix‘

e e e
El/__/’ Discharge sitex

- @ DEFAULT
&< River network

Mo a1
(LT

|( -2.0150,  53.520) |TUTORIP.L@greater.hqll'Guest user graup |m0diFied A

Figure2.5: Tutorial Sessiorwith CatchmentCalder

The mapnow displaysthe Caldercatchmenwith river network discharge sitesand catthment
boundary asmentionedn thelegend.Thedischarge-river layerresultsfrom thefactthatsevage
treatmentplantsare situatedat somedistancefrom the dischagedriver. Usually the distanceis
too smallto be seenon the full catchmentscale. The picture sitesthemeis a very specialtheme
which is only visible if photosare availableto give usersa betterimpressionof the catchment.
TheseGREAT-ER desktopspeci ¢ layerscannotberemorved.

Thetitle barnow givessomehintson the displayeddata: The nameof the sessionthe substance
andthe catchmentThe statusbarwarnsusersthatthereareunsaed changes.

July 28,2003 15/95 Intevation GmbH
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You may play aroundwith the displaytools (identify, zoom, pan). Theidentify tool presentghe
attributesof selectedyeographi®mbjects.

i) GREAT-ER - Tutorial Sessic

File Substance Catchment Enwron;'nent Simulation  Analysis Map Lawver Table Help
Rle|+ 285 e N M| [
Legend %} ><|

ZE|8 |5 %@

=10l x|

T Al
S]]

2= Dizcharge sites

Field | Walue |
discharges 29
disch_id 29
stretch_id 126812
catch_id z

[ -1.9338, 53.668) TUTORIAL, | disch_class_id a0
narne Ripponden ST
pop 4700.0
dwf 0.021991
Flow_mean 0.021991
Flow_skdey 0.0
Flows_disk 0
Flowe_dom 404,255319
Flow_nondamn 0.0
Flowe_runaff 0.0
treated 1.0
r_wwkp More
remark. Mone

Cloze |

Figure2.6: ldentify Tool Dialog

2.4.2. Needed inputs

Having now createda new sessioryou may usethe settingsanddataloadedfrom the databases
(by selectingsubstancandcatchmentpr modify them.

As mentionedabore, GREAT-ER desktopprovides sereral compleity modesfor the various
models.Obviously, theamountof requireddataincreasesvith the compleity modeof a model.
The GREAT-ER desktopuserinterfaceaccentuatethis by identifying parameteralueswithin

thedialogs:Parametersnarkedwith a crossareneededn the currentmodelmodeselection.

By default all sub-modelgsaver, wastewatertreatmentandriver) are setto compleity mode
one.Theparametermeededat this compleity level areinitialized whencreatinga completenewn
sessionWe stepthroughthevariousdialogsto examinethe GREAT-ER desktopfunctionality
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2.4.3. Editing substance data

Having selecteda substancavithin the sessiorcreation,the relateddatasetis loadedfrom
thedatabaseTo view this, selectSubstance / Edit menu.

Theappearingsubstancelialog coversall directly relatedsubstancelatasplit

into eight cateyories. The dialogopenswith theidenti cation card. It is com-

pulsoryto give the substancex name;all other parametersvhich may ease
identi cation areoptional. Only threefurthercardsarerelevantat the current
stage WWTP removal, River removal andEmissiondata.

For eachparameteeditablein the GREAT-ER desktopdialogsa "Details” box providesfurther
information on the meaningof the parameterthe type of parameterand potentialwarning and
errorranges.In thealsoa commentcanbe enteredandif availablea default canbe set. Finally if
aparametecanbe considereasdistributedthedistribution dialog canberaised.

Substance Data |
River Remaowal Ernizzion D ata I Rizk &szessment
Identification | Phys. Chem. Properties Partitioning I Wi TP Remaval I Eindegradation
EINECS: [unkrown
CAS: IW Synohymms: I—

— Detailz [Al-D toggles input focus)
Name: Common name of the substance

String: at most 2585 characters

Diigtribution: not applicable  Edit Distibution | Defaul: not available  Apply Default |

Carrment on the value you entered:

-
[~
QK. I Cancel |

Figure2.7: Substanc®ialog

As GREAT-ER desktopalso considersthree plant typesin the easiestWWTPsub-modelthe
relatedelimination rateshave to be entered. All other parametersre relatedto higher model
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modes. This alsomeanghatin-saver removal is not consideredn modeone. To work with in-
saver removal, setthe sever sub-modeimodeto modetwo (relateddialog is mentionedaterin
thistutorial) andenteraneliminationrate.

Pleasenotethatthe planttypescurrentlyrelatedto the treatmenplantin the variouscatchments
deliveredwith GREAT-ER desktopalwaysconsidera primary settlerasthe rst stepin savage
treatment. If you only have an overall elimination rate for a plant or one explicitly without a
primary settler settherelatedrateto zeroandenterthe knowvn eliminationratefor the planttype
in question.

The WWTP removal cardalsogiveshints on anotherffundamentalGREAT-ER desktopconcept
(if you have selectedhe sampleLAS substancalataset). As describedn the brie y underthe
basicconceptsthe GREAT-ER desktopmodelsperforma stochasticsimulationseton top of a
deterministianodelby the Monte-Carlomethod.This coversthevariationswithin thecatchmens
hydrologicalregime but also considersother parameters.l.e. for the selectedparameteiit is
possibleto specify a distribution. This can be either normal, logarithmic normal or uniform.
Dependingpntheselectedlistribution a setof valueshasto beenteredo describehedistribution.
Thesecanbe editedmanuallyby the experiencedisersbut it is recommendetb usethe distribu-
tion dialogwhich is invoked by the Edit Distribution button. Leaving the distribution dialogyou
may recognizethatdistributionsarecodedby the descriptve valuesseparatedby a semicolon.
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X
Riwer Remowal I Emizzion Data | Risk Agzezsment
Identification I Phwsz. Chem, Properties I Partitioning W TP Removal | Biodegradation
Fraction removed [sewer]:  [0.25 . k_wAW TP _nonbio: W 1/h
Fraction removed (primary]; # IDEI— - a fhs: W -
Fraction removed [25) ¥ W -
Fraction removed (TF]; % W - x|

Diztribution: %

mir. value: IDSB— =

mas. value: IDSSE— =
— Detailz (a0 toggles input focus)

Fraction removed (AS): chemical removal in 0k I Cancel |

Decimal: walid is [01]

Diistribution: unifarmm Edit Distribution | Default: not available  Apply Default |

Comment an the value you entered:

Mare ;I

[~

ak. | Cahicel |

Figure2.8: Distribution Dialog

TheRiverremwal cardenables/outo controlthe eliminationprocessewiithin theriver. Only an
aggr@ated rst-order eliminationrateis neededor the simplestriver fatemodel.

The Emissiondata card enablesyou to specify a generalhouseholdconsumptionvalue for the

substance As the consumptionvalueshave to be relatedto both, a substanceinda region, the

parameterenteredin the substancealatadialog is usedas a generalvalue. The Edit Emission
Datadialogdiscussedaterin this tutorial enables/outo specifyconsumptiorvaluesfor selected
dischage sites. Theseconsumptiorvaluescannot be consideredsdistributed.

Leaving the substancalialog, all substancesettingsfor a rst simulationrun are made. If you
wantto learnmoreaboutsubstancelatamanagementithin GREAT-ER desktoppleaseeferto
the UserlInterfacedescription(chapter3): The menuitemsinvoke functionsthatareknown from
variousapplicationgnanagingdocumentswith thedifferencethatthey do notwork for thewhole
databut for a subsebf a sessionthe substancelata.
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2.4.4. Editing catchment data

el Thecatchmentataconsistanainly of spatialdatasetswhich arenoteditable.
Edit Emission Data Datamanagemerfunctionsarelimited to theselectiorof anew catchmenfor
EdtDischargeData | the currentsessiorandediting of selectedattributes.

Themainitemsof the catchmenmenu,Edit Emission Data andEdit Discharge-site Data, are

alsomanagedy tools: After selectionyou canclick onthe mapto choosehe dischage siteto be
edited.

Edit Emission Data

Theemissiordatadialog enablesouto specifysite-speci cconsumptiordata. To coverindustrial

sites,userscan enteran additionalinput into the treatmentplant. This input re ects dischages

resultingfrom the productionprocesseandcanbecalculatedrom the productiorvolume. Please
notethatthecalculationof thefractionof the productionvolumewhichwill bereleaseds notpart

of GREAT-ER desktopbut mustbe calculatedmanuallyby handbefore. The input considered
hereis themass o w into thetreatmenplantin [kg/a]. Sameasloadsfrom usualconsumptiorthe

industrialinputis processetby thetreatmenplantmodels.

L. JGREAT-ER - Tutorial ¢
File Substance Catchmes Environment  Simulation  Analysis Map  Laver Table Help

=lolx|

Rl 2|+ 28z N 2 kv
Legend 45} ><|
2lzg/selcH

B2 Discharge sites

. L. DEFALLT

2= River network

Site specific consumplion; |1.45 ka/[cap * a)
Additional nondomestic input; Iunknjg kgia
Additional runoff input Iunknown kgia

— Details [Ak-D taggles input focus)

Site specific p Repl regional subst: average
Decimal: walid is [0:00]
Digtribution: not applicable  Edit Distribution | Default: not available  Apply Default
— Comment
Thiz iz a sample set of local emission data for Eastwood STW. d
[
0K I Cancel |
Figure2.9: Edit EmissionData Dialog
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Edit Disc harge Data

Similartotheemissiordataonthe rst view thediscarge-sitedatadialog enablesiserso modify
the parameter$or a speci c treatmenfplant. l.e. wherethe emissiondatadialog lets usersenter
site-speci c datato overwrite the generalinformation for selecteddischage, the dischage-site
dialogenablesisersto work on a copy of thegeo-referencedttribute tables.

This coverspopulation the eliminationrate (usedfor compleity modeone),the treatedfraction
of incoming sevagewater(e.g. bypassor over ow) andin generalthe type of treatmentplant.
Incomingwaterfrom separatésources”is considered domesticinput, non-domestiaise(this
coversmainly industrialinputs)andrun-of (e.g. from sealedareas).If only anoverall valueis
availablefor treatmenplantsthis shouldbe enteredasdomestico w.

Pleasenotethat domestic o w is givenin [liter / (capita day)], wherenon-domestico w and
run-off areconsidereds[cubic meter/ second].

Pleasanotefurthermorehatit is possibleo specifyadistribution for agenerakliminationrate,but
notfor asite-speci celiminationrate. Neverthelessit is possibleto have adistributedelimination
ratefor, e.g.activatedsludgeplants,anda x edratefor aselectedsite.

LGREAT-ER - Tutori =0l

File Substance Catchment Erwironment  Simulaktion  Analysis Map  Layer Table Help

Rla|+ B8z N @ bk ks

Legend m X |

2|2|8|glelolE
B Discharge sites
@ DEFAULT
River network,

" DEFAULT il

Edit Discharge Data: Eastwood STW (Todmort;en.) :
E' Population: W cap
Domestic flow: IW L/[cap = d]
MNon-domestic flow: IDD— méis
Fiunaff flow: IUD— m#/s
’_ TP remaval IUBS—

Treated fraction: |1 . g

r— Details [Alt-D taggles input focus)
WWTP removal: Site-specific chemical removal efficiency in ge treat t, replacing substance default

e a1

W
W~y e

Decimal: walid is [0:1]

Digtribution: not applicable  Edit Distibution | Default: not available  Apply Default

r— Comment

Sample local information: 95 % of the incoming load are eliminated by sewage treatment ;I

-]
oK I Cancel |

Figure2.10: Edit Discharge-SiteData Dialog
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2.5. Environmental Data

gz:n Not all parameterseededby the GREAT-ER desktopModelsarerelatedto
Edit thesubstancerthegeographicata. Thesearegroupedunder’Environmental
Save As

Data” and cover somegeneraldataof the compartmentsinderinvestigation
andsomecorrelationdata.
Themenuprovidesmanagemerfunctionalitiessimilar to thefeaturesunderthe substancenenu.

Delete

Environment Parameters |

Enviranmental | Sewerl Prirnary settlerl Secondary settler | Activated Sludgel W TP mass transferl River I

Temp [river); | AR “C Wind zpeed: |1 .0 mi'z
Temp [zewage]: |1 3 S “C wind speed [river]: Iunknu:uwn mi's
Temp [air): |1 ] “C Air miring height; |1 0o m

Temp [air, river]: Iunknu:uwn “C

— Detailz [Al-D toggles input focus)
Temp (river): River water temperature

Decimal: uzual is [0;:30] wahd is [-273.15;00]

Diigtribution: not applicable  Edit Distibution | Defaul; 150 Apply Default |

Carrment on the value you entered:

-
[~
QK. I Cancel |

Figure2.11: Edit EnvironmentalData Dialog

2.6. Running a simulation

We arenow enteringthe Simulation menu. This menucoversa further dialog on entering
modelspeci c parameters.

Edit: Model Parameters |

The Edit Model Parametes allows you to enterthe numberof Monte-Carlo
shotsandanoptionaloffsetconcentratiorandselecthe compleity modesor
thethreesub-modelssenver, WWTP (activatedsludgeandtrickling Iter) and
river. A text eld providessomehintsontheavailablemodes.

Missing Parameters?

Skart

Select Simulation Seryer
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If youchangecomplity modesit is usuallynecessaryo go backto earlierdatadialogsto enter
additionalparametersk.g. if you needin-sever removal to be consideredyou have to go backto
the substancelatadialogto entera removal ratefor savers(if not enteredalready).Pleasenote
thatin-sever removal is theonly highermodelin which only oneparametehasto beentered All
othersub-modelsequirea someavhatlargerdataset.

As mentionedearlief GREAT-ER desktopusesthe Monte-Carlomethodto seta stochastic
approachon top of a deterministicmodel. The numberof Monte-Carloshotsperformed
during a simulationalsohasto be enteredwithin the Edit Model Parametes dialog. For a

sampleapplicationtake thousandshots.

Model Parameters x|

General | Sewer | Activated Sludge WWTF | Trickling Fiter Wi TF | River |

Offzset conc. walue: Iunknu:uwn mag/L

Monte Carlo shots: |

s

— Detailz (a0 toggles input focus)
Monte Carlo shots: Monte Carlo shots number value

Integer

Distribution: nat applicable  Edit Distribution | Default: 1000 Apply Default |

Comment an the value you entered:

=
[ -]
ak I Cancel |

Figure2.12: Edit Model Parametes Dialog

Offset Concentations are includedto consideradditionalloadswithin the river network which
might be monitoredupstreanfrom the rst known dischage. Note thatthe given valueis used
asit is andis only addedo the modelresultsafterthe simulation. The offset concentratiors not
consideredvithin the eliminationprocesses.

July 28,2003 23/95 Intevation GmbH
greatertutorial.tex,v 1.22003/07/231L5:50:04frank Exp



GREAT-ER desktopManual
CHAPTER2. TUTORIAL

2.6.1. Missing Parameters

GREAT-ER desktopsupportsthe userwith an enhancedramenork to identify missingparam-
etersaccordingto the currentmodel selection: A dialog lists all missingparameterandin the
parameteentrydialogsall requiredparameteraremarkedwith a cross.

Changeheriver modelto mode2 (basicremoval processes).

Model Parameters x|

General | Sewer | Activated Sludge WWTF | Trickling Filter whw TP River

kode:
Mode 3 Submodel Switchesg%—
Biodegradation:  © wes no

Sedmentation:. ™ wes  no
Wolatiization:  © yes € no
Photodegradation: @ ves © no

Hydralysiss  © yes © no

— Detailz (a0 toggles input focus)
Mode: Default complexity mode

Distribution: nat applicable  Edit Distribution | Default: mode 1: simple degradation  Apply Default |

Comment an the value you entered:

=
[ -]
ak I Cancel |

Figure2.13: ModelParametes Dialog - RiverModel Selection
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After editingthe modelselectionthe availability of datafor the currentmodelselectioncan
be checkwith Simulation / Missing Parameters? In casea list of missingparameterss
displayedgroupedby parametetype anddialogcards.

Missing Parameters il
"'ou need to gpecify the following parameters in order to run a simulation; ;I
Substance:

Partitioning:
f.d River
River Remowal:
k [dea] I
k [zed)
k [wol)
Ervironment parameter sufficient,
Other paranieter sufficiant.
Ok, |
Figure2.14: MissingParametes Dialog
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Openthe Edit Substancédata dialog again(Substance / Edit) and selectthe card River
Remeal: Now the threeremoval rates (Degradation), (Sedimentationpnd
(Volatilization)aremarkedwith a crossaccordingo the nev modelselection.

Substance Data x|
|dentification | Phyz. Chem. Properties Fartitioning I Wi TP Remowal I Biodegradation
River Remaval Emigsion Data I Risk Assessment
K finstream:  [0.06 1/h kiphatal [unknown 14k
kidegl ¥ [N = 14k kfhpdial  [unknown 1/h
K [sed): % WR'_ 1/h kihgdibl  [unknown 14k
k [vall: # |unknosn 1/h k [hpdrn):  Junknovn 1/h

a_river Iunknu:uwn

— Detailz (A0 toggles input focug]
k (deg): default degradation rate

Decimal: walid is [0:00]

Diztribution: not applicable  Edif Diztibution Default: not available  Apply Defaulb |

L

Comment on the walue pou entered;

Mohe ;I
[ -]
ak I Cancel |

Figure2.15: Requied Parametes RiverModelMode?2 - RiverRemeal

Pleasenote that when selectingthe card Phys. Chem. Propertiesthe unknavn value is
markedasrequiredalthoughit wasnot listedunderthe missingparametersThereasonis thatthe
river modelincludesanestimatefunctionfor the  basednthe . If neithermainvaluenor
someparametersisedin estimatdunctionsis available,themainvalueis listedasmissed.In turn,
if in ourexamplethe would bewell de ned,the  would notbelistedasmissed.
Pleaseeferto the modeldescriptionfor available estimatefunctionsimplementedn the various
models.

Changebacktheriver modelmodeto model aftertrying the”"Missing Parameterstool.
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2.6.2. Start a Simulation

You arenow ableto start a simulation Selectthe Simulation / Start item. A new window
appearsdisplayingthe progresf the simulation:

. GREAT-ER - Tutorial Session - LAS - Calder -|o] x|

File Substance Cakchment Enwironment  Simdlation  Analvsis Map  Lawer Table Help
w | mg
A’lR 3] e N s |k
1
Legend Simulation Status: Tutorial Session - LAS - |

glg @l@l Rurning ...
B Dischange sites
- @ DEFAULT .l.

fe a1
(LT

River network,

j f./ DEFALILT Elapszed time ; 0:00:36
EIE‘ Dizcharge-River Estimated time : 0:05:03 %
e DEFALILT

Remaining time ; 0:04:27
B« Catchment bounc

gapett

|TUTORI.0.L@greater.hq,l'Guest USEr graup |m0diFied 4

Figure2.16: Runningsimulationon Caldercatdhment

A runningsimulationcanbe cancelegressinghe Cancel button.
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After thesimulationhas nished, theresultswill bedisplayednthesessiors map

:Theriver

stretche®n the sessiors mapwill becoloreddependingnthemodelresults.A new layeris
visible in thelegendentitliedCsimMean[unif]. Csimstandgfor simulatedconcentation (in
contrasto monitoedconcentation), meanidenti es thatthe meanvalueof theconcentration
distribution per stretch,resultingfrom the Monte-Carlomethod,is displayed.More speci -
cally, themeanvaluesof theC aredisplayed Pleaseeferto themodeldescription
to learnmoreaboutthe variousresultoutputsof the GREAT-ER desktopmodelsystem.

GREnT—ER - Tutorial Session - LAS - Calder 10| =l
File Substance Catchment Environment  Simulation  Analysis Map  Layer Table Help
G =4 ma
Rl 2|+ 58 ol e N | e Kk ik
Legend X ‘
- T
2lglz|lglelo)®
B« Csim Mean [ug/l] =
0.0-11.958 e
11.958 - 25,988 _ {:r
25,988 - 33.223 R
o P 33223 y
&< Dischange sites ‘ﬁ_-“‘
- @ DEFAULT
B- River network, —
EI/__/’ Discharge-River
. s DFFAILNT =l [};
|( -1,7857, 53.439) |TUTORIP.L@greater.hqll'Guestusergrnup |m0diFied A

Figure2.17: Visualizationof simulationresultsfor the Caldercatdiment
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2.7. Saving a session

Beforeproceedingo analyzethe modelresultsit is advisableto returnto the beginning, the
File menu,to save thesessionselectSave from themenu:all sessiorsettingsandthe model
resultswill be saved. The statusbar modi cation informationchangedrom "modi ed” to
"unmodi ed”, which alsoidenti es the successfusaving.

The GREAT-ER desktopuserinterfaceprovidesuserswith two optionsto save sessiordata:save
andsaveas

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

Save As worksslightly differently Firstyou have to specifya new namefor the sessiorand
optionally entera nev commentand changeprivileges. Sincesessionsare mainly identi ed by
theirnamesuniquenamesarerecommendedAfter saving, the new sessioris the currentsession.

Save Session As il
MHame: |LIMGE]
Substance: LAS %
Catchment: Calder
r— Comment
& zample session for tutarial purpozes. ;I
[ -]
— Privileges
ARET group all
wigw v r r
edit v r r
Ok I Cancel |
Figure2.18: SaveAsDialog
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2.8. Analyzing model results

Add Background Lawver

Caloulate River Csim X
Csim Classes River
Combine Csim,Elow

PEC Initial
PEC Catchment

Discharge Influent Csim
Discharge EFfluent Csim

Risk Analysis

Shiaw Bickure
Mass Flux
v Concentration Profile

After having calculatedhe resultsof a model GREAT-ER desktop
providesyou with variousoptionsto analyzethe data: As GREAT-
ER desktopresultsarefrequenyg distributionsof concentration$or
river stretcheyou have theoptionto calculatepercentiles Addition-
ally the menuprovidesyou with featureso modify the presentation
of results: eitherby classi cation or a color codedcombinationof
concentationswith ows. SinceGREAT-ER desktopwasdesigned
asa tool in the processof risk assessmenthe main items of the
analysisarethe functionsto calculatePEC values(PredictedEnvi-
ronmentalConcentration).

Pleasenotethatthe GREAT-ER desktopanalysisoolsaredesigned
to analyzedistributions of values. Althoughiit is possibleto run a
simulationwith one Monte-Carloshot probablythe analysisfunc-
tionswill fail appliedto this simulationresults.

2.8.1. Background data

The rst analysigool in the menuis visualandprovidesacces®n variousbackgroundayersfor

abetterorientation.

SelectAdd Background Layers. A dialogis openedpresentingall available background

datafor the currentcatchment.

Choose’PopulatedPlaces”,”"Railroads” and "Roads” to be displayedand leave the dialog

with "OK”.

Add Background

Awailable layers for the curment catchment;

Cancel |

Ok |

Figure2.19: Add BadgroundLayeis Dialog

Threenew layersare addedto the map displayingthe UK populatedplaces,railroadsand

roads.
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Figure2.20: Calder Catchmentwith badgrounddata

The monitoringprogramsundertakn in the pilot areasof GREAT-ER 1.0 form anintegral
part of the GREAT-ER project. The dataobtainedare storedas geo-referencedata(i.e.
monitoringsiteswith monitoringdataasattributes)within the GREAT-ER desktopdatabase.
To displaythesedataselectagainAdd Background Layers andchoos€'River Monitoring”.
Again a new layeris addedto the map (with grey circles). Theserepresenthe monitoring
sites,attributescanbe obtainedby theidentifytool or by showingthelayers attribute table

Figure2.21: Calder Catchmentwith monitoringdata
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2.8.2. PEC Calculations

As GREAT-ER 1.0introduceda novel methodto estimatesrvironmentalconcentrationgcalcula-
tionsaremadeonreal-world datainsteadof large-scaleggenericdatasets)with frequeng distribu-
tions, thecalculationof PECvaluesmustbedifferentfrom theknown methods.

Themethoddhe PECvaluescalculation®of GREAT-ER desktoparebasedn publishednethods
(seeBoeije et al, 1999). Not just onebut a collectionof valuesare provided to characterizehe

differentaspect®f exposurein river catchment§ hearesplit into two cateyories:PEC and
PEC

PEC is thespatialaggreationof concentrations theriverdirectly afteremission.Thisis
similarto PEC  asde ned in the EU TechnicalGuidanceDocumentsalthoughits calculation
is different.BasedontheC mearnvalues themeanis calculatedor all stretcheseceving
treatedor untreateddischages:

C is the concentratiorat the baginning of river stretch , directly receving treatedor
untreatedvastewateremissions.

By de nition, thePEC is calculatecdbnthebaseof theC meanvalues.Selecting
theitem PECinitial the calculationstarts.
A dialogdisplaysthe analysisresultswith somefurtherinformation.

Figure2.22: PEC calculationresults
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PEC is the averageof representate concentrationsver the entirecatchmentThisis
anew conceptfor geo-referencedxposureassessmenalthoughthereis someanalogywith the
PEC in the EU TechnicalGuidanceDocuments.

The"most representate” valuefor the concentrationin the stretchis takenasC (the

averageconcentratiorfor the stretch).However, differentapproachesould be usedandin order

to demonstratehe effect of usingdifferentpossiblede nitions, GREAT-ER desktopcomputes
differentdifferentPEC values.Thesevaluesdiffer in the setof stretcheselectedor the

calculationandin theweightingof concentrations.

All PEC valuesarede ned asthe meanof the weightedconcentration®f the selected
stretchesPossibleselectionsre(A) all stretchesvithin acatchmenor (B) only pollutedstretches.
Option(A) is morecomparabldo the currentregional exposureassessmeradpproachunit world
models)in which all surfacewatersin a region are consideredor the dilution of the chemical
masdoading.Clearlydifferent,option(B) consider®nly theloadedriver stretchesTheintention
of this approachn the meaningof risk assessmerig to focuson theriver stretchepotentiallyat
risk: theloadedstretches.

Both approachebhave to dealwith differentissuesconcerningscaledependenciesr datarequire-
ments.Thesdtemsarediscussedn thereferredarticle.

1. Weighting by stretch volume for bothstretchselectionsThevolumeis calculatedassum-
ing arectangularcrosssection)oy ow, ow velocity andlength. The weightingmethod
focuseson large riversandthereforeon high dilution situationswhereexposure(andrisk)
levelsmaybelower thantherepresentate ratefor the entirecatchment.

2. Weighting by stretch length for both stretchselections.The interpretatiorof the weight-
ing methodis that stretcheswith equallengthare of equalimportance. Small riversare
consideredo be equallyvaluableaslargerivers.

Methodsl and2 dependon the scaleanddetail of the underlyingdigital river network, andthe
more (unpolluted)headvatersareincluded,thelower the aggrgatedPEC will be.Con-
verselyin alow detailedriver network, small(andpossiblymorevaluable)stretchesrengglected.

3. Weighting by o w increment considersall stretcheswithin a catchment.The weighting
of a stretchis calculatedby the differenceof o w in relationto its upstreanmstretch(two
stretchedn the caseof a con uence). Thusthe valuesrelatedto stretchesare similar to
thosein weightingby length. A slight accentuationmight be given to receving stretches
becausebesideghe 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 longeran
upstreanstretchandthusthe incrementis the o w). If thesestretchesareunpolluted,the
weighting methodis more or lessindependenbf the scaleof detail of the digital river
network: no matterhow detailedrivers are digitized, the o w of a given stretchcanbe
consideredsthesumof all its upstreanstretchesandthereforethe stretchrepresentinghe
headvatersis of the samevalueasall stretchesegardedseparately
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The PEC is basedon the C meanvalue. The calculationis startedby
selectingheitem PEC Catchment.
A dialogdisplaysthe analysigresultswith somefurtherinformation.

Figure2.23:PEC calculationresults
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2.8.3. Risk Analysis

A neaw analysigtool introducedwith GREAT-ER desktopis the RiskAnalysistool.

The risk analysistool (available via Analysis / Risk Analysis) calculatesthe ratio of
C meanvalueandthesubstancepeci c predictecho effect concentratiofPNEC
seecardRiskAssessmermtf substancelialog).

Theanalysisresultsin anev maplayerwith two classeslisplayingtheriver stretchesvith a
ratio greateithanl.0andwith lessor equall.0.

If noPNECvalueis availableyou areasled rst to enteravaluein the substancelialog.

Figure2.24: RiskAnalysisresults
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2.8.4. Mass Flux

Selectingmenuitem Analysis / Mass Flux or correspondingool bar button the mass ux
tool is activated. It allows you to retrieve the mass ux for a selectedstretchbasedon the

mean o w ( ) andthe meanvalue.
Thistool is helpful if singlevalueshave to betakenoverinto otherapplications.

Figure2.25: MassFlux
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2.8.5. Concentration Pro les

The Concentation Pro le providesa tool to sampleC meanvaluesfrom a selected
stretchdownstreanto the root of the catchment.The sampledvaluesaredisplayedin a diagram
plottedagainstiver kilometers.

Activatethe Concentation Pro le from thetool barandselectwith thepointerariver stretch

from the map. The stretchesonsideredor he samplingare highlightedin the mapandthe
sampledC meanvaluesaredisplayedn a xy-plot.

Figure2.26: Concentation Pro le

Thexy-plotintendsto give youa rst impressiorof theconcentratiompro le. For furtheranalysis
andenhancedliagramshe sampleddatacanbe exportedto be processedvith the spreadsheaeif
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your choice:

Runningthe concentratiorpro le tool atemporarytableis derived collectingthe records
of samplediver stretches Suchtablesare namedapplyinga Concentration Profile
(start stretch <stretch num>) scheme.

A tablecanbe shavn usingthe Table / Show menuitem: Selectthetablesto beshovn and
con rm with OK. A new windows is openedshaving thetablecontents.

Thetabledoesnot only displaythe river kilometersandC meanvaluesbut the
basicresultsandall additionalanalysisresults(percentilestisk analysis)derived sofar.

Applying the Export button in the upperright cornerof the tablewindow the datacanbe

exportedas commasepaated values(CSV)or dBase le (DBF), both corvenientto be
importedinto a spreadsheet.

Figure2.27: Concentation Pro le Tablewith Export

An even more enhancedption is provided by joining further dataon the sampledtable before
export, e.g.thetableof dischage sites:

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

Specify the concentratiorpro le table (which hasbeenderived earlier) as the left table
andthe "Join of DISCHARGESand Dischage Attributes” (which containsthe necessary
identi cation dataandattributes)astheright.

Bothtablesshouldbejoinedontheirstretch id eld.

By defaultajoin resultsin anew tablewith only thoserecordswhich couldbejoinedbased
ontheselectedeld successfullyThiswouldresultin atablewith only thoseriver stretches
directly receving adischage.

Sincewe areinterestedn all sampledriver stretchesith the dischage dataasadditional
informationwe selectthe checkbuttonOuter  Join , which preseresall recordsfrom the
left tableandleave elds from theright tableemptywhereno matchesarefound.

PressingheJoin buttonanew tablewindow is opened.Theresultsof thejoin cannow be
exportedfor furtherprocessing.
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3. User Interface

Thechapter'UserInterface”describeshefunctionality of the currentversion(Milestone3) of the
GREAT-ER desktopClient.

3.1. Main Window

Themainwindow is thecoreof the GREAT-ER desktopClient, it consistof theTitle Bar, Menu
Bar, Tool Bar, Map andStatusBar.

Title Bar
Map
Figure3.1: GREAT-ER desktopgMain Window
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3.1.1. Title Bar

If you have alreadya opensimulationsessiorin your userclient, thetitle bar shavs someinfor-
mationto identify the session:sessiomame- substance catchment

3.1.2. Menu Bar

The menubar providesaccesdo the variousactionsneededo performa simulation(i.e. session
managementubstancediting, catchmenselectionetc.). Dependingon the currentstatusof a
simulationsessiormenuitemsareenablecbr disabled(grayedout).

3.1.3. Tool Bar

Thetool barcovers rst someself-explainingbuttonsto navigateonthegeographidatadisplayed
onthemap. Thelast ve buttonsprovide GREAT-ER desktopspeci c tools to edit the market
dataanddischage databy selectingdischage pointson the mapaswell asanalysisfunctions.
Thesefeaturesarealsoavailablevia the'Catchment'-Menuandthe'Analysis'-Menurespectiely.

3.1.4. Map

If alreadyspeci edthemapdisplaysthecatchmenarea:rivernetwork, dischage pointsandcatch-
mentboundary Furthermaplayersandthe resultdatawill be addedin the future development
phase®f the GREAT-ER desktopclient.

3.1.5. Legend

The legenddescribeghe map contentsand provides control over the layersappearancécolors,
line width, classi cation,order).

If asufcient projectioninformationis available,the legendalsodisplaysa scalebarto illustrate
distancerelationsonthe map.

3.1.6. Status Bar

The statusbar is split into threesections: The rst sectiondisplayseitherthe map coordinates
relatedto the mousepointerpositionor if browsingthroughthe menubarsmallhelptexts on the
highlightedmenuitems. The secondsectionprovidesinformationon the statusof the database
connection:If connectedhe usernameusedfor the authenticatioris displayedalongwith the
users'group. Thethird sectionindicatesf thereareunsaedmodi cationsfor thecurrentsession.
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3.2. Menu File

3.2.1. Authenticate

This menuitem is availableif no databaseonnectioris establishedA dialogfor settingup con-
nectionto a GREAT-ER desktopdatabaseallows to enterdatabasejsernameandpassverd for
theauthenticatiorprocesslf you don't have anaccountyet, pleaseeadsectionl.2.

Figure3.2: AuthenticationDialog

Successfuauthenticatiowill activateavailability of menuitemsnow reasonabléor furtheroper
ations,namelythesessiormanagemeniNew, Open,Save As andDelete).Also, the Authenticate
menuitem is disabledand connectioninformation are addedto the sessioninfo-tree. Further
more, a local simulationsener is startedasa backgroundorocesgo allow simulationswithout
connectingo aremotesener, seesection3.6.4for con gurationoptions.

The databaseonnectiorcanbe closedvia the menuitem Disconnectandis automaticallyclosed
whenthe GREAT-ER desktopapplicationis closed(e.g. via menuitem Exit).

3.2.2. Disconnect

Onceadatabaseonnectiorhasbeenestablishedthis menuitemis actie. It will closethecurrent
sessiomndthendisconnecfrom the databaself the sessioris modi ed, the useris offeredan
optionto save themodi cations beforedisconnectindgrom the database.

3.2.3. New Session

Themenuitemis enablencea databaseonnectioris establishedThe Edit Session-Dialogsee
section3.2.5)is raisedto enterthe sessiors name,substanceind catchmentind comment. All
but the nameis optionalandcanalsobe speci edlater

If a sessions openwith unsaed modi cations the useris offered a dialog to save the session
beforecreatinga new one.

3.2.4. Open Session

This menuitem is enabledf a databaseonnectiorhasbeenestablishedvia Authenticate).The
dialogthatappearss separatethto two areasontheleft alist is presentedontainingall available
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sessionspublic andpersonabnes.

In theright area,additionalinformationon the currentlyselectedscenarids displayed:substance
and catchmennameaswell asthe sessiorcomment. Furthermorethe accesgights areshovn
with the owner of the sessionhis groupandthe privilegesfor the session.Sessionsvithout the
privilegesfor youto atleastview themarenotlisted.

To loada sessioneitherhit the OK buttonor double-clickon the sessiomame.

Figure3.3: OpenSessiomialog

If the previously loadedsessiorwasmodi ed but not saved, a dialogis raisedto allow saving of
the previoussession.

If no sessionsarefoundin the databasethe useris noti ed accordinglywith a simple message
dialog. Theusershouldstartwith a new session.
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3.2.5. Edit Session

If thereis a currentsessionthis menuitemis enabled.A dialogis raisedto modify the sessiors
name substance;atchmentcommentandprivileges.

Figure3.4: Edit SessiorDialog

Thechangesrenot storedin thedatabasenlessa Save Sessioroperations performed.

The substanceand catchmentanalternatiely be changedn the correspondingnenus. Those
dialogsshav moredetailson the actualsubstancer catchmentluringthe selection.

3.2.6. Save Session

This itemis enabledf thereis anopensessiorandit hasbeenmodi ed. All sessiordatain the
databasevill beoverwrittenwith the currentsessiorwithout furtherrequest.

Note, thatwhensaving a sessionyour ID will be appliedoverwritingthe userlD of the previous
owner

Saving a sessiormayfail for two reasons:

1. Youdon' have the permissiorto write.
This happensf you openeda sessiorwhereyou have only privilegesto view. In this case,
use'Save SessiorAs' to createyour own copy.

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

If asessiorhasbeenopenedthis menuitem is enabledandallows to storethe currentsession
separatdrom theoriginal session.

Note, thatthe new sessiomwill betheonewhichwill beloadedin theclientaftera'Save Session
As'.

A dialog similar to the Edit Sessiordialog (seesection3.2.5)is raisedallowing to changename,
commentandprivilegesof thesessiorsothatit canbedistinguishedrom theoriginal one.

Note, that the sessiors namedoesnot needto be uniquein the databaseand hencemultiple
sessionsvith the samenamemay exist. You shouldavoid this situationby specifyingdifferent
names.

3.2.8. Close Session

This menuitem s alwaysactie if thereis anopensession.

If thecurrentsessions modi ed, theuseris offeredthe optionto save the changedeforeactually
closingthesession.

3.2.9. Delete Session

This optionis alwaysavailablewith anestablishediatabaseonnection.

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

After selectiontheuseris requiredto con rm theaction.
3.2.10. Exit

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

The Substancéenu providesaccesgo the substancelata. The menuitems'New', '‘Open' and
'Delete’ are enabledif a databaseonnectionhasbeenestablishedand a sessiorbeenopenor

newly started. The 'Edit' and'Save As' itemsareonly enabledif the sessioralreadycontains
substancelata.

3.3.1. New

TheEdit Substance-Dialo{seesection3.3.3)is raisedto enterthe substanceame commentand
its variousparametersAll but the nameis optionalandcanalsobespeci edlater

If the opensessioralreadycontainssubstancelataa warningdialogwill beraised.

Note, thataddinga new substancemplies to deleteall market and resultdataaswell asuser
de ned dischage datafrom thecurrentsessiorsincethey potentiallydon't have avalid link to the
sessiordatawith the new substancelata.

3.3.2. Open

The dialog that appeards separatednto two areas:on the left alist is presenteatontainingall
availablesubstances.

In theright area,the commenton the highlightedsubstancés displayedtogethemwith ownerand
privileges.

To loada substancegitherhit the OK buttonor double-clickon the substanc@ame.

Figure3.5: OpenSubstanc®ialog

If the previously loadedsubstancevasmodi ed but not saved, a dialogis raisedto allow saving
of the previous substance.
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If nosubstancearefoundin the databasethe useris noti ed accordinglywith a simplemessage
dialog. Theusershouldstartwith a new substance.

Note, thatopeninganothersubstancelatasetimpliesto deleteall market andresultdataaswell
asuserde ned dischage datafrom the currentsessiorsincethey potentiallydon't have a valid
link to the sessiordatawith the new substancelata.

3.3.3. Edit

This actionis only availableif a substancéasbeenselected.

A dialogis openedor enteringall propertieof the substanceSeesectionA to readmoreonhow
enteringscienti ¢ parameterss supportedy the graphicaluserinterface.

The substancalataare separatednto various sectionsnote, that the structureand contentsis
de nedin thedatabas@andmayhave beenchangedy the databasadministrator):

Identi cation Thesubstanceame CASandEINECSnumberandadditionalsynorymscanbe
speci edto aid identi cation. Thesubstanc@ameis obligatory all otherparameterareoptional.

Figure3.6: Edit Substanc®ialog, page ldenti cation
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Physico-c hemical Properties Generalphysico-chemicapropertiescan be editedon this
page.More process-speci physico-chemicgbarameterareplacedon therelatedpages.

Figure3.7: Edit Substanc®ialog, page Physico-bemicalParametes

Partitioning  Thenecessityf declaringpartitioningcoefcients dependentheselectednodel.

Figure3.8: Edit Substanc®ialog, page Partitioning
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WWTP Removal Dependingontheselectednodelsvariousparametersiave to be enteredo
describehe substancéatein seversandthedifferenttreatmenplants.

Figure3.9: Edit Substanc®ialog, page WWTPRemaeal

Bio-Degradation  The bio-degradationpage covers somevery speci ¢ parameterdor bio-
degradationkinetics. They arerequiredfor WWTP andriver models. Seethe models technical
documentatiotior a moredetailedexplanationof the parameters.

Figure3.10: Edit Substanc®ialog, page Bio-Deagradation
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River Removal As with WWTP removal, moreor lessdetailedeliminationrateshave to be
entereddependingn the selectednodefor theriver sub-model.

Figure3.11: Edit Substanc®ialog, page RiverRemeal

Emission Data You canspecifya default domesticconsumptionkg per capitaandyear) of
thesubstancassumedor ary dischage sitein thesimulationarea.

Figure3.12: Edit Substanc®ialog, page Emissioninformation
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Risk Assessment The card Risk Assessmerttontainsan entry for the predictedno effect
concentratiofPNEC)usedin the RiskAnalysis(Analysis menu).

Figure3.13: Edit Substanc®ialog, page RiskAssessment
3.3.4. Save As

TheSave Substancé\s Dialogis raisedallowing to specifythename commentandprivilegesfor
thenew substancentry

Figure3.14: SaveSubstancésDialog

Intevation GmbH 52/95 July 28,2003
greatermanual.t&,v 1.382003/10/0111:37:03frank Exp



GREAT-ER desktopManual
CHAPTER3. USERINTERFACE

3.3.5. Delete

A dialog similar to the OpenSubstancdialog (seesection3.3.2)is raisedallowing to selecta
Substancérom thedatabaséo beremoved.

3.4. Menu Catchment

3.4.1. Select

Thismenuitemis enabledf adatabaseonnectiorhasbeenestablishedndasessiobeenopened
or newly started.

A dialog is raisedwhereyou canselecta nev catchmenfor the active sessiorfrom the list of
catchmentsn thedatabase.

Note, thatwith athenew catchmenselectiorcurrentmarketandresultdataaswell asuserde ned
dischage datawill bedeleted.

Figure3.15: SelectCatchmentDialog
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3.4.2. Edit Emission Data

Thismenuitemis enabledf adatabaseonnectiorhasbeenestablishe@ndasessiorbeenopened
or newly startedanda catchmenbeenselected.

This commandactivatesthe Edit EmissionDatatool. You cannow selecta dischage sitewith the
mousepointerto changdts speci ¢ consumptiorandreleaseattributes.

The Edit EmissionDatadialog enablesyou to specify site-speci cconsumptiordata. To cover
industrial sites,userscan enteran additionalinput into the treatmentplant. This input re ects
dischagesresultingfrom the productionprocessesnd can be calculatedfrom the production
volume.

Figure3.16: Edit EmissionData Dialog

Pleasenotethatin caseof an'unknown' speci ¢ valuethe generalvalue will be appliedfor a
simulatiort.

Pleasenotethatthe calculationof the fraction of the productionvolumewhich will bereleaseds
not partof GREAT-ER desktopbut mustbe calculatednanuallybeforehand.Theinput consid-
eredhereis the mass o w of substancénto the treatmentplantin kg/a. As with the loadsfrom

domesticinputs, the industrialinput is subsequentlyprocessedy the treatmentplant model, if

presentfor the selectedocation.

Leaving the dialog,the Edit EmissionDatatool remainsactive. Selectinganothertool will deac-
tivateit.

!E.g. for anunknavn consumptiorthe simulationfalls backto the consumptiorspeci ed underthe Substanc®ata
Dialog
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3.4.3. Edit Discharge Data

Thismenuitemis enabledf adatabaseonnectiorhasbeenestablishedndasessiobeenopened
or newly startedanda catchmenbeenselected.

This commandactivatesthe Edit Dischage Datatool. You cannow selecta dischage site with
the mousepointerto changets speci ¢ properties.

Similar to the Edit EmissionDatadialog, the Edit Dischage Datadialogenablesisersto modify
the parametersf aspeci c treatmenplant.

Several site-speci c parameterganbe changed.Theseinclude population,the eliminationrate
(usedfor compleity modes)thetreatedfraction of incomingsevagewater(e.g. bypassor over-
ow) andin generalthe type of treatmentplant. Incomingwaterfrom separatesourcess also
consideredsuchas domesticinput, non-domestiaise (this covers mainly industrialinputs) and

runoff. If only anoverallvalueis availablefor treatmenplantsthis shouldbe enteredasdomestic
oWw.

Figure3.17: Edit Discharge Data Dialog

Pleasenotethatdomestico w is givenin liter/(capita*day) wherenon-domestico w andrun-of
areconsiderecs

Pleasenotethatin caseof an unknavn speci c valuesthe generalvalueswill be appliedfor a
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simulatior?.

Pleasenotefurthermorehatit is possibleto specifyadistribution for ageneraremoval ef ciency,
but not for a site-speci cremoval ef ciency. Neverthelessijt is possibleto have a distributed
generakremoval ef ciency for e.g.activatedsludgeplants,anda x edratefor a selectedsite.

Leaving the dialog, the Edit Dischage Datatool remainsactive. Selectinganothertool will deac-
tivateit.

2E.g. for anunknavn WWTP removal the simulationfalls backto the WWTP remaval speci ed underthe Substance
DataDialog
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3.5. Menu Environment

The EnvironmentMenu providesaccesgo the environmentdata. The menuitems'New', 'Open’
and'Delete’ areenabledf a databaseonnectiorhasbeenestablishednda sessiorbeenopen
or newly started.The'Edit' and'Save As' itemsareonly enabledf the sessioralreadycontains
ervironmentdata.

3.5.1. New

The Edit Environment-Dialog(seesection3.5.3)is raisedto enterthe ervironmentparameters.
A warningrequesis raised thatthe previous dataarelost.

3.5.2. Open

The dialog that appeards separatednto two areas:on the left alist is presenteatontainingall
availableervironmentdatasets.

In theright area,the commenton the highlightedervironmentdatasets displayedtogethemwith
ownerandprivileges.

To load a environment,eitherhit the OK button or double-clickon the environmentname.

Figure3.18: OpenEnvironmentDialog

If thepreviouslyloadedervironmentwasmodi ed but notsaved,adialogis raisedto allow sazing
of thepreviouservironment.

If noervironmentdatasetarefoundin the databaseheuseris noti ed accordinglywith asimple
messagelialog. The usershouldstartwith anew environment.
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3.5.3. Edit

Thedialogallows the userto edit variouservironmentaldataandspeci ¢ propertiesof the sewer,
wastevatertreatmentplantandriver models. Pleaserefer to the modeldocumentatiorior more
detailedinformationonthemodels parameters.

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

Figure3.21: Edit EnvironmentDialog - page Primary settler
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Figure3.22: Edit EnvironmentDialog - page Secondargettler

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

Figure3.25: Edit EnvironmentDialog - page River

3.5.4. Save As

The Save ErvironmentAs Dialog is raisedallowing to specifythe name commentandprivileges
for thenew ervironmententry
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Figure3.26: SaveEnvironmentAsDialog

3.5.5. Delete

A dialogsimilarto the OpenEnvironmentDialog (seesection3.5.2)is raisedallowing to selecta
ervironmentfrom the databaséo beremoved.
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3.6. Menu Simulation

This menuprovidesitemsfor simulationcontrol. The itemsareonly enabledf thereis anactive
session.

3.6.1. Edit Model Parameters

This dialogallows youto specifythemodelcompl«ity andexecution.If youincreaseeompleity
modes,t may be necessaryo go backto earlierdatadialogsto enteradditionalparametersFor
example,if you needin-sever removal to be consideredyou have to go backto the substance
datadialog to entera removal rate for savers. Pleasenote that in-saver removal is the only
‘higher' modelin which only oneparametehasto beentered All other’higher' modelsrequirea
somevhatlargerdataset.

Backgroundconcentrationsare includedto consideradditionalloadswithin the river network
which might be monitoredupstreanmfrom the rst known dischage. Note that the given value
is simply addedto the modelresultsafter simulation. The backgroundconcentratioris not con-
sideredwithin the eliminationprocesses.

The concentratiorhasto be enteredbeforerunninga simulation. The unit is alwaysmg/L. After
the simulationthe speci ed backgrouncconcentratiorwill be addedto the modelresults. If the
modelresultsare displayedin a differentunit an automaticcorversionwill be actvatedfor the
backgroundtoncentration.

A Monte-Carlo-Shothumberof 0 is equalto a corventional,non-stochastisimulationwherefor
all distributed parameterghe meanvaluesareapplied.

Figure3.27: Edit ModelParametes Dialog - page Geneal
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Figure3.28: Edit ModelParametes Dialog - page Saver

Figure3.29: Edit ModelParametes Dialog - page ActivatedSludg WWTP
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Figure3.30: Edit ModelParametes Dialog - page Trickling Filter WWTP

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

Usingthe currentmodelselectionthesimulationsener is asledwhich parameterstill needto be
speci edin orderto performa simulation.

Figure3.32: MissingParametes

Thedialoginformsabouttheaccordingparameterandwhereto nd them.All necessarparam-
etersaremarkedin thedialogswith a cross sothatyou canquickly identify them.

3.6.3. Start

This commandwill startthe simulationfor the active sessiorif all requireddatahave beenspec-
i ed. If the parametersarenot sufciently speci ed, the samedialog asfor Missing Parameters
(seesection3.6.2)is raised.

Figure3.33: SimulationStatusDialog

TheProgresslialoginformsaboutthe currentstateof the simulation.

If youwantto runanothersimulationconcurrentlyyou just needto launchanotherinstanceof the
GREAT-ER desktopapplication.
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3.6.4. Select Simulation Server

The GREAT-ER desktopclient applicationdoesnot performsimulationson its own. Insteadit
connectdo a simulationsener, which againwill connectto the databaseo retrieve parameters
andwrite theresults.

Figure3.34: SelectSimulationServer

Therearetwo optionsto connecto asimulationsener. Thedefaultis alocally runningsimulation
sener. Theperformances thencorrespondingo yourlocal hardware.

Alternatively, you may accessa remotesimulationsener. Thosecan be setup with a cluster
con gurationto radically increasegperformanceandallow multiple usersto run simulationscon-
currently

To connectto a remotesimulationsener you needto enterthe the IP addressor domainname
(e.g. greater.simulse rv er. exanpl e)andthe port numberfor the sener (e.g. 12345).
Therewvith the connectiorstringfor the seneris:

http://greater. si mus erv er .e xamde: 12345

You cantestthecorrectnessf your settingswith the T estSener Connectionbutton. Onsuccess

the numberof workers connectedo the selectedsener is listed. On failure an accordingerror
messagés raised.

Figure3.35: SelectSimulationServer- TestServerConnectiorSuccess

Figure3.36: SelectSimulationServer- TestServerConnectiorfailure
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3.7. Menu Analysis

The Analysismenuprovidesfurtherfunctionsfor the analysisof modelresults. The menuitems
areonly enabledf theactive sessiorcontainsmodelresults.

Add Background Layer

GREAT-ER desktopis installedwith somebackgroundayersstoredin the databasdor better
orientation. Theselayerscan be loadedon demandand are displayedwith prede nedsettings
(which canbe changedmanuallylateron).

The databasealsoprovidestheresultsof the monitoringcampaignsindertaknin the pilot areas
of GREAT-ER 1.0 aslayers. Thelayeridenti es the locationof monitoringsites,the monitoring
resultsareavailableby shaving thelayersattribute table.

Figure3.37: AddBadgroundLayers Dialog

In additionto the layersprovides with GREAT-ER desktoplayersfrom other sourcescan be
loadedvia the THUBAN menuMap / Add Layer. Pleasaeferto the THUBAN manualfor details.

Calculate River Csim X

SinceGREAT-ER desktopcalculatesa distribution of concentration$or eachstretch(basedon
the Monte-Carlosimulation)this menuitem enablesusersto calculateary percentilefrom the
distribution of . The modelresultsare consideredaslog-normaldistributed. After
specifyinga percentile(the unit is percent,hencethe speci ed value mustbe greatethan0 and
lessthan 100) the valueswill be derived per stretchandanenv eld will be addedto the results
table. After calculationa new layeris displayedin the scenarioiew, entitled”Csim xx [unit]”.
Thecoloringis the sameasthatusedfor themeanvalues.
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Figure3.38: CalculateRiverCsim

Csim Classes River

Thedialogenableghe userto changehe classi cationrangesandnumberspptionally on a new
Csimpercentile.

Figure3.39: CsimClasseRiver

Additional classi cationfeaturesare availablevia the THUBAN Layer Propertiesdialog. Please
referto the THUBAN manualfor details.
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Combine Csim/Flow

The CombineCsim/ Flow featuregenerates new layerconsideringooth meanand
mean o w. Theresultinglayerwill displaythe meanclassi cationby colorcoding
the legendandthe mean o w by stretchwidth: Stretcheswith zero concentratiorfall into the
default class,all otherstretchesaregroupedin four classedor concentratiorand ve classedor

ow:

Figure3.40: Classi cationgeneatedby CombineCsim/Flov tool
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PEC Initial_

PEC is the spatialaggregationof concentrationgn theriver directly afteremission.This s
similarto PEC asde ned in the EU TechnicalGuidanceDocumentsalthoughits calculation
is different.BasedontheC mearnvaluesthemeanis calculatedor all stretcheseceving
treatedor untreatedlischages(compareBoeijeetal., 1999.):

Figure3.41: PECinitial
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PEC Catchment

PEC is theaverageof representate concentrationsver theentirecatchmentThe”most
representate” valuefor the concentratiorin thestretchis takenasC (theaveragecon-
centrationfor the stretch). However, differentapproachesould be usedandin orderto demon-
stratethe effect of usingdifferent possiblede nitions, GREAT-ER desktopcomputedifferent
differentPEC values.Thesevaluesdiffer in the setof stretcheselectedor the calcula-
tion andin theweightingof concentrationgcompareBoeijeetal., 1999.):

Figure3.42: PECcatdhment

This is a nev conceptfor geo-reference@xposureassessmenglthoughthereis someanalogy
with the PECregionalin the EU TechnicalGuidanceDocument{EU, 1996).
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Discharge Inuent Csim / Discharge Ef uent Csim

The GREAT-ER desktopmodelscalculateconcentration$or both the catchmentiver network
andthein uent andefuent of the catchmens treatmenplants.

The two menuitemsDischarge In uent Csim andDischarge Ef uent Csim load the corre-
spondingdataanddisplaythe simulationresultswith a quantileclassi cation.

Figure3.43: Dischargeresults
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Mass Flux

This menuitem is enabledf the currentsessiorcontainssimulationresults. It correspondsvith
themassux buttonfrom thetool bar

Selectingmenuitem or tool barbuttonthemassux tool is activated.It allows youto retrieve the
massux for aselectedstretchbasednthemeanow ( ) andthe meanvalue.

Thistool is helpful if singlevalueshave to betakenoverinto otherapplications.

Figure3.44: MassFlux
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Concentration Prole

Thismenuitemis enabledf thecurrentsessiorcontainssimulationresults.
Thiscommandactivatesthe ConcentratiorPro le tool. You cannow selectariver stretchwith the
mousepointerto generatehepro le.

After selectinga stretch,calculatecconcentrationgrecollecteddowvnstream.The concentrations
areplottedagainsthe river kilometers(startingat the selectedstretch). The stretchesonsidered
for thepro le samplingarehighlighted.

Figure3.45: Concentation Pro le
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3.8. Menu Help

3.8.1. User Manual

The menuitem displaysthe on-line versionof this manual,if a PDF-viever (PortableDocument
Format)is installedon your computer

3.8.2. About

Thedialogdisplaystheversionfor the GREAT-ER desktopClient, the usedversionsof Python,
wxPython, of SciFaram(scienti ¢ parametemodule)and the versionof the databaseAPI the
clientis usingto accesshe GREAT-ER desktopdatabase.

3.9. Keyboard Shor tcuts

3.9.1. General Windo ws Keyboar d Shor tcuts

<F10> Activatetheapplicationmenu.

<Shift-F10> Opena context menufor the currentitem.

<Alt-letter> Openthemenufor theunderlinedshortcutletter Youdont
needto press<Alt> if themenuor asub-mendus already
actve.

<Alt-F6> Switchto otherapplicationwindows.

3.9.2. Dialog Box Keyboard Shor tcuts

<Tab> Move to the next control.

<Shift-Tab> Move to the previous control.

<Ctrl-Tab> Move to the next notebookpage.

<Shift-Ctrl-Ta b> Move to the previous notebookpage.

<Enter> Equialentto clicking the OK button.

<Escape> Equivalentto clicking the Cancelbutton.

<Space> Equivalentto clicking the currentbutton or radiobutton.

<Alt-Down> Drop down thelist box of a selectionlist.

<Cursor> Changeahecurrentitemin a selectiorist.

<Alt-D> Toggletheinput focusbetweera parameteandits details
boxin parametedialogs.
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A. SciParam GUI

A.1. Feature List

Parameter entry elds:
for differenttypesof values

oat values
are numbers,which cancanbe limited to rangeswhich specify a usualrange(see
A.2.5)and/oravalid range(seeA.2.6). Rangesanbespeci edin scienti ¢ notation,
e.g.]-00;1.2E5]for arangefrom minusin nity uptoandincluding120000.

distrib uted values
arelike oat numbersbut you canoptionally have distribution type (seeA.2.7) like
normal,log-normalor uniform.

integer values
canhave rangedike oat numbeytoo.

strings
cancontainary characters.

choices
allow to selecta valuewith radiotuttonsor from a dropdown list (seeA.2.8).

Details on values:
A specialdetailsbox (seeA.2.3) provideshelpful informationon a currentlyfocusedentry

Default values:
For eachentry a default canbe speci ed, which is visible in the detailsbox (seeA.2.3). A
buttonallows to applythedefaultto thecurrententry

Comment:
It is possibleto entera commentfor the currententryin thedetailsbox (seeA.2.3).

Status“unknown”:
For ary valueit is possibleto enterthe status“unknovn” by deletingthe currentvalue.

This avoids conceptavherea specialand potentially misinterpretechumberrepresentgan
unknavn value.

Status“r equired”:
A smallcross(“sign here”; seeA.2.4) informs aboutwhethera parameteis necessaryn a
certaincontet (e.g.to completea parametesetfor a simulationequation).Giving a value
hereis notforcedby the GUI, sincethisis only anindicator
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A.2. Screenshots

A.2.1. Dialog

This dialogis createdby runningpython dialog.py  frominsidethe SciParam/Uldirectory:

FigureA.1: SciRaramDialog SciParamDialog
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A.2.2. Notebook

This dialogis createdby runningpython notebook.py from insidethe SciParam/Uldirec-
tory:

FigureA.2: SciRaramNotebookSciParamNotebook
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A.2.3. Detailed Information

A boxwill shav additionaldetailsfor thecurrentlyselectegpbarameterHereyou seetheparameter
“Volume”with along descriptiort'Volumeof usedsamples” .t only allows oat valuesgreatetor
equalzerouptoin nity .

Therewas no distribution active, but now the userselected‘uniform”, thereforea new dialog
shawvs up which asksfor the maximumvalue.

The useralreadynoteda commento thevaluehe's typing now, sonobodyshouldwonderwhere
it camefrom.

Usingthe“Apply Default” button, you canalsosetthis valueto a default value,which would be
2;20/uniformin this case.Thislongformatof “value;distrilution parameter/distrilttion type” can
be usedin theinput eld, too,to sare the userfrom putting his handsaway from the keyboardto
themouse.

FigureA.3: DetailsBoxDetailsBox

A.2.4. Required Parameters

Thesmallcrossindicateshatthisis arequiredparameter:

FigureA.4: RequiedParameterRequiredParameter

A.2.5. Usual Ranges

If youenteravaluewhich s theoreticallypossible put usuallywrong(like anatomicnumberfar
higherthanary known chemicalelements number) theinput eld changests colorto yellow as
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soonasyou leave theinput eld.

If youtry to save this valueusingthe“OK” buttonor switchto anothemotebookpage awarning
dialogasksif you really wantto usethisvalue. Theinput eld will stayyellow to warnyou, even
if youcon rm thisvalue,but thewarningdialogwill only appeamgainif you changehevalue.

FigureA.5: OutsideUsualRange OutsideUsualRange

A.2.6. Valid Ranges

If you enteravaluewhich is outsidethe valid range(like lessthan-273.15 C for atemperature),
theinput eld changests colorto redassoonasyouleave theinput eld.

If youtry to save this valueusingthe “OK” button or switchto anothemotebookpage,anerror
dialogforcesyouto eitherentera correctvalueor discardchangesisingthe “Cancel” button.

FigureA.6: OutsideValid Rang OutsideValid Range
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A.2.7. Distrib uted Parameters

When choosinga distribution type, a small dialog asksfor additionalparameterdike standard
deviation or maximumvalue. lllegal valuesfor theseparametersvill berejected:

FigureA.7: DistributedParameterDistributedParameter

A.2.8. Choice Parameters

If youhave ashortlist of choicesyou canselectoneof themusingradioluttons.Choicesinclude
guestiondike Yes/No,or selectingoneof few valueslike 3/5/7 meters.

FigureA.8: ShortChoiceShortChoice

If youhave alonglist of choicesselectingoneof themis donein a differentway. Otherwisethey
mightnot t insidetheinput eld.

FigureA.9: LongChoiceLong Choice

A.2.9. Grouped Parameters

Parametershatbelongtogethercanbe grouped.
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FigureA.10: GroupedParametes GroupedParameters
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B. GNU Free Documentation License

Versionl.2,November2002

Copyright ¢ 2000,2001,200EreeSoftware Foundation)nc.

59 TemplePlace Suite330,Boston,MA 02111-130UUSA

Everyoneis permittedto copy anddistribute verbatimcopiesof this licensedocumentput chang-
ing it is notallowed.

PREAMBLE

Thepurposeof thisLicenses to make amanualtextbook,or otherfunctionalandusefuldocument
“free” in thesensef freedom:to assureveryonetheeffective freedomto copy andredistriluteit,
with or without modifying it, eithercommerciallyor noncommerciallySecondarilythis License
preseresfor theauthorandpublishermwayto getcreditfor theirwork, while notbeingconsidered
responsibldor modi cationsmadeby others.

This Licenseis a kind of “copyleft”, which meansthat derivative works of the documentmust
themselesbefreein the samesenselt complementshe GNU GeneraPublicLicense whichis
acopyleft licensedesignedor free software.

We have designedhis Licensein orderto useit for manualdor free software,becausdree soft-

ware needsfree documentationa free programshouldcomewith manualsproviding the same
freedomsthat the software does. But this Licenseis not limited to software manuals;it canbe

usedfor ary textualwork, regardles®f subjectmatteror whetherit is publishedasa printedbook.

We recommendhis Licenseprincipally for workswhosepurposes instructionor reference.

APPLICABILITY AND DEFINITIONS

This Licenseappliesto ary manualor otherwork, in ary medium,that containsa noticeplaced
by the copyright holdersayingit canbedistributedunderthetermsof this License.Sucha notice
grantsaworld-wide, royalty-freelicense unlimitedin duration,to usethatwork underthe condi-
tions statedherein. The “Document”, belaw, refersto ary suchmanualor work. Any memberof
the publicis alicenseeandis addresseds“you”. You accepthelicenseif you copy, modify or
distribute thework in away requiringpermissiorundercopyright law.

A “Modi ed Version”of the Documentmeansary work containingthe Documentor a portion of
it, eithercopiedverbatim,or with modi cationsand/ortranslatednto anothedanguage.
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A “SecondarySection”is a namedappendixor a front-mattersectionof the Documenthatdeals
exclusively with therelationshipof the publishersor authorsof the Documentto the Document

overall subject(or to relatedmatters)and containsnothing that could fall directly within that

overall subject.(Thus,if the Documenis in partatextbookof mathematicsa SecondanSection
may not explain ary mathematics.)The relationshipcould be a matterof historicalconnection
with the subjector with relatedmattersor of legal, commercialphilosophical gthicalor political

positionregardingthem.

The“InvariantSections’arecertainSecondangectionsvhoseitlesaredesignatedasbeingthose
of InvariantSectionsjn the noticethat saysthatthe Documentis releasedinderthis License. If

asectiondoesnot t theabove de nition of Secondaryhenit is not allowedto be designateds
Invariant. The Documentmay containzerolnvariantSectionsIf the Documentdoesnotidentify
ary InvariantSectionghentherearenone.

The“Cover Texts” arecertainshortpassagesf text thatarelisted,asFront-Caver Texts or Back-
Cover Texts, in the noticethat saysthatthe Documentis releasedinderthis License. A Front-
Cover Text maybe at most5 words,anda Back-Caoer Text may be at most25 words.

A “Transparenttopy of the Documentmeansa machine-readableopy, representeih a format
whosespeci cationis availableto the generalpublic, thatis suitablefor revising the document
straightforvardly with generictext editorsor (for imagescomposeaf pixels) genericpaintpro-
gramsor (for drawings) somewidely availabledraving editor andthatis suitablefor inputto text
formattersor for automaticranslationto a variety of formatssuitablefor input to text formatters.
A copy madein anotherwiseTransparentie formatwhosemarkup,or absencef markup,has
beenarrangedo thwart or discouragesubsequentodi cation by readerss not TransparentAn
imageformatis not Transparentf usedfor ary substantiabmountof text. A copy thatis not
“Transparentis called“Opaque”.

Examplesof suitableformatsfor Transparentopiesincludeplain ASCII withoutmarkup,Texinfo
input format, IATEX input format, SGML or XML usinga publicly availableDTD, andstandard-
conformingsimple HTML, PostScriptor PDF designedior humanmodi cation. Examplesof
transparentmageformatsinclude PNG, XCF and JPG.Opaqueformatsinclude proprietaryfor-
matsthatcanbereadandeditedonly by proprietaryword processorsSGML or XML for which
the DTD and/orprocessingools are not generallyavailable,andthe machine-generatedd TML,
PostScripbr PDF producedoy someword processorfor outputpurpose®nly.

The"“Title Page” meansfor a printedbook, thetitle pageitself, plus suchfollowing pagesasare
neededo hold, legibly, the materialthis Licenserequiresto appeaiin thetitle page. For works
in formatswhich do not have ary title pageassuch,“Title Page” meansthe text nearthe most
prominentappearancef thework'stitle, precedinghe beginning of the body of thetext.

A section“Entitled XYZ"” meansa namedsuhunit of the Documentwhosetitle eitheris precisely
XYZ or containsXYZ in parenthesefollowing text that translatesXYZ in anotherlanguage.
(Here XYZ standsfor a speci ¢ sectionnamementionedbelav, suchas“Acknovledgements”,
“Dedications”,“"Endorsements”or “History”.) To “PreseretheTitle” of suchasectionwhenyou
modify the Documenimeanghatit remainsa section“Entitled XYZ” accordingo thisde nition.
The DocumenimayincludeWarrantyDisclaimersnext to the noticewhich stateghatthis License
appliesto the Document. TheseWarranty Disclaimersare consideredo be includedby refer
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encein this License,but only asregardsdisclaimingwarranties:ary otherimplicationthatthese
WarrantyDisclaimersmayhave is void andhasno effect on themeaningof this License.

VERBATIM COPYING

You may copy anddistribute the Documentin ary medium,eithercommerciallyor noncommer
cially, providedthatthis License the copyright notices andthelicensenoticesayingthis License
appliesto theDocumentarereproducedn all copiesandthatyouaddno otherconditionswhatso-
everto thoseof thisLicense.Youmaynotusetechnicaimeasureo obstructor controlthereading
or furthercopying of the copiesyou make or distribute. However, you may accepttompensation
in exchangefor copies. If you distribute a large enoughnumberof copiesyou mustalsofollow
theconditionsin sectionB.

You may alsolend copies,underthe sameconditionsstatedabore, andyou may publicly display
copies.

COPYING IN QUANTITY

If you publishprintedcopies(or copiesin mediathatcommonlyhave printedcovers)of the Doc-
ument,numberingmore than 100, andthe Document licensenotice requiresCover Texts, you
mustenclosehecopiesin coversthatcarry clearlyandlegibly, all theseCover Texts: Front-Caver
Texts on the front cover, andBack-Caer Texts on the backcover. Both coversmustalsoclearly
andlegibly identify you asthepublisherof thesecopies.Thefront cover mustpresenthefull title
with all wordsof thetitle equallyprominentandvisible. You mayaddothermaterialonthecovers
in addition. Copying with changedimited to the covers,aslong asthey presere thetitle of the
Documentandsatisfytheseconditions canbetreatedasverbatimcopying in otherrespects.

If therequiredtextsfor eithercover aretoo voluminousto t legibly, you shouldputthe rst ones
listed(asmary as t reasonablypntheactualcover, andcontinuetherestontoadjacenpages.

If you publishor distribute Opaquecopiesof the Documentumberingmorethan100,you must
eitherincludea machine-readabl&ransparentopy alongwith eachOpaquecopy, or statein or
with eachOpaquecopy a computemetwork locationfrom which the generainetwork-usingpub-
lic hasaccesdo downloadusingpublic-standarahetwork protocolsa completeTransparentopy
of the Document free of addedmaterial. If you usethe latter option, you musttake reasonably
prudentstepswhenyou begin distribution of Opaquecopiesin quantity to ensurehatthis Trans-
parentcopy will remainthusaccessiblat the statedlocationuntil at leastoneyearafterthe last
time you distribute an Opaquecopy (directly or throughyour agentsor retailers)of thateditionto
thepublic.

It is requestedbut not required,that you contactthe authorsof the Documentwell beforeredis-
tributing ary large numberof copies o give thema chancdo provide youwith anupdatedrersion
of theDocument.
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MODIFICATIONS

You may copy anddistribute a Modi ed Versionof the Documentunderthe conditionsof sec-
tionsB andB above, providedthatyou releaseéhe Modi ed Versionunderpreciselythis License,
with theModi ed Version lling therole of the Documentthuslicensingdistribution andmodi -
cationof the Modi ed Versionto whoerer possesseacopy of it. In addition,you mustdo these
thingsin theModi ed Version:

Usein the Title Page(andon the covers,if ary) atitle distinctfrom thatof the Document,
andfrom thoseof previousversiongwhichshould,if therewereary, belistedin theHistory
sectionof the Document).You may usethe sametitle asa previous versionif the original
publisherof thatversiongivespermission.

List ontheTitle Page,asauthorspneor morepersongr entitiesresponsibldor authorship
of the modi cations in the Modi ed Version,togetherwith at least ve of the principal

authorsof the Document(all of its principal authors|f it hasfewer than ve), unlessthey

releaseyou from this requirement.

StateontheTitle pagethe nameof the publisherof the Modi ed Version,asthe publisher
Presere all thecopyright noticesof the Document.

Add anappropriatecopyright noticefor your modi cations adjacento the othercopyright
notices.

Include,immediatelyafterthe copyright notices,a licensenoticegiving the public permis-
sionto usethe Modi ed Versionunderthetermsof this License,in theform shavn in the
Addendumbelow.

Presere in thatlicensenoticethe full lists of InvariantSectionsandrequiredCover Texts
givenin the Documents licensenotice.

Includeanunaltereccopy of this License.

Presere the sectionEntitled “History”, Presere its Title, andaddto it anitem statingat
leastthetitle, year new authorsandpublisherof theModi ed VersionasgivenontheTitle
Page.If thereis no sectionEntitled “History” in the Documentcreateonestatingthetitle,
year authors,andpublisherof the Documentasgiven on its Title Page,thenaddanitem
describingheModi ed Versionasstatedn theprevioussentence.

Presere the network location,if ary, givenin the Documentfor public accesgo a Trans-
parentcopy of the Document,andlikewise the network locationsgiven in the Document
for previous versionsit wasbasedon. Thesemay be placedin the “History” section.You

may omit a network locationfor a work that was publishedat leastfour yearsbeforethe

Documenitself, or if the original publisherof theversionit refersto givespermission.
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For ary sectionEntitled “Acknowledgements’or “Dedications”, Presere the Title of the
section,and presere in the sectionall the substanceindtone of eachof the contritutor
acknavledgementsnd/ordedicationgjiventherein.

Presere all the InvariantSectionf theDocumentunalteredn theirtext andin theirtitles.
Sectionnumbersor the equivalentarenot consideregartof the sectiontitles.

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

Do notretitle ary existing sectionto be Entitled “Endorsementsbr to con ict in title with
ary InvariantSection.

Presere ary WarrantyDisclaimers.

If theModi ed Versionincludesnew front-mattersectionsor appendicethatqualify asSecondary
Sectionsand containno materialcopiedfrom the Document,you may at your option designate
someor all of thesesectionsasinvariant. To dothis, addtheirtitlesto thelist of InvariantSections
in theModi ed Versionslicensenotice. Thesditles mustbedistinctfrom ary othersectiortitles.

YoumayaddasectionEntitled“Endorsements”providedit containsnothingbut endorsementsf
your Modi ed Versionby variousparties—forexample,statement®f peerreview or thatthe text
hasbeenappraed by anorganizationasthe authoritatve de nition of a standard.

Youmayaddapassagef upto vewordsasaFront-Caver Text, anda passagef upto 25words
asaBack-Coer Text, to theendof thelist of Cover Textsin theModi ed Version.Only onepas-
sageof Front-Caer Text andoneof Back-Carer Text maybe addedby (or througharrangements
madeby) ary oneentity. If the Documentalreadyincludesa cover text for the samecover, previ-
ously addedby you or by arrangementnadeby the sameentity you areactingon behalfof, you
may not addanother;but you may replacethe old one,on explicit permissiorfrom the previous
publisherthataddedthe old one.

Theauthor(slandpublisher(spf theDocumendo notby this Licensegive permissiorto usetheir
namedor publicity for or to asseror imply endorsemendf ary Modi ed Version.

COMBINING DOCUMENTS

You may combinethe Documentwith otherdocumentseleasedunderthis License,underthe
termsde ned in sectionB above for modi ed versions provided thatyou includein the combi-
nationall of the InvariantSectionsof all of the original documentsunmodi ed, andlist themall
asInvariantSectionsof your combinedwork in its licensenotice,andthatyou presere all their
WarrantyDisclaimers.

The combinedwork needonly containonecopy of this License,andmultiple identicallnvariant
Sectionsmay be replacedwith a singlecopy. If thereare multiple Invariant Sectionswith the
samenamebut differentcontentsmale thetitle of eachsuchsectionuniqueby addingattheend
of it, in parentheseshe nameof the original authoror publisherof that sectionif known, or else
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auniguenumber Make the sameadjustmento the sectiontitlesin thelist of InvariantSectionsn
thelicensenoticeof the combinedwork.

In the combination,you mustcombineary sectionsEntitled “History” in the various original
documentsforming onesectionEntitled “History”; likewise combineary sectionsEntitled “Ac-
knowvledgements”andary sectionsEntitled“Dedications”. You mustdeleteall sectionsEntitled
“Endorsements”.

COLLECTIONS OF DOCUMENTS

You may make a collectionconsistingof the Documentandotherdocumentseleasedinderthis
License,andreplacethe individual copiesof this Licensein the variousdocumentswith a single
copy thatis includedin the collection, provided that you follow the rules of this Licensefor
verbatimcopying of eachof thedocumentsn all otherrespects.

You mayextractasingledocumenfrom suchacollection,anddistribute it individually underthis
License,provided you inserta copy of this Licenseinto the extracteddocumentandfollow this
Licensein all otherrespectsegardingverbatimcopying of thatdocument.

AGGREGATION WITH INDEPENDENT WORKS

A compilationof the Documentor its derivativeswith otherseparat@andindependentiocuments
or works, in or on a volume of a storageor distribution medium,is calledan “aggregate” if the

copyright resultingfrom the compilationis not usedto limit the legal rights of the compilations

usersheyondwhattheindividual works permit. Whenthe Documents includedin anaggreate,

this Licensedoesnotapplyto theotherworksin theaggrgatewhich arenotthemselesderivative

worksof the Document.

If the Cover Text requiremenbf sectionB is applicableto thesecopiesof the Documentthenif

the Documentis lessthanone half of the entireaggr@ate,the Documents Cover Texts may be
placedon coversthatbraclet the Documentwithin the aggreate,or the electronicequivalentof
coversif the Documents in electronicform. Otherwisethey mustappearon printedcoversthat
bracletthewholeaggreate.

TRANSLATION

Translationis consideredh kind of modi cation, soyou may distribute translationsof the Docu-
mentunderthetermsof sectionB. ReplacinginvariantSectionswith translationgequiresspecial
permissiorfrom their copyright holders but you mayincludetranslationsf someor all Invariant
Sectiondn additionto the original versionsof theselnvariantSections.You mayincludeatrans-
lation of this License andall thelicensenoticesin the Documentandarny WarrantyDisclaimers,
provided that you alsoincludethe original Englishversionof this Licenseandthe original ver-
sionsof thosenoticesanddisclaimers.In caseof a disagreemeribetweerthetranslationandthe
original versionof this Licenseor a noticeor disclaimeythe original versionwill prevail.
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If a sectionin the Documentis Entitled “Acknowledgements”;'Dedications”, or “History”, the
requirementsectionB) to Presere its Title (sectionB) will typically requirechangingheactual
title.

TERMINATION

You may not copy, modify, sublicenseor distribute the Documentexceptasexpresslyprovided
for underthis License.Any otherattemptto copy, modify, sublicenser distribute the Document
is void, andwill automaticallyterminateyour rights underthis License. However, partieswho
have recevedcopies,or rights,from you underthis Licensewill nothave theirlicensederminated
solongassuchpartiesremainin full compliance.

FUTURE REVISIONS OF THIS LICENSE

TheFreeSoftwareFoundatiommaypublishnew, revisedversionsof the GNU FreeDocumentation
Licensefrom time to time. Suchnew versionswill be similarin spirit to the presentersion,but
may differ in detailto addressiew problemsor concerns Seehttp://wwwgnu.og/copyleft/.
Eachversionof the Licenseis givena distinguishingversionnumber If the Documentspeci es
thata particulamumberedrersionof this License“or ary laterversion”appliesto it, you have the
optionof following thetermsandconditionseitherof thatspeci edversionor of ary laterversion
thathasbeenpublished(not asa draft) by the FreeSoftware Foundation.If the Documentdoes
not specifya versionnumberof this License,you may chooseary versionever published(not as
adraft) by the FreeSoftwareFoundation.

ADDENDUM: How to use this License for your documents

To usethis Licensein adocumentyou have written, includeacopy of theLicensein thedocument
andputthefollowing copyright andlicensenoticesjust afterthetitle page:

Copyright ¢ YEAR YOUR NAME. Permissioris grantedto copy, distribute and/or
modify thisdocumenunderthetermsof the GNU FreeDocumentatior.icense Ver-
sion 1.2 or ary later versionpublishedby the Free Software Foundation;with no
Invariant Sections no Front-Caver Texts, andno Back-Carer Texts. A copy of the
licenseis includedin the sectionentitled“GNU FreeDocumentatiorLicense”.

If youhave InvariantSectionsFront-Caer TextsandBack-Cwer Texts, replacehe“with... Texts”
line with this:

with the InvariantSectionsbeingLIST THEIR TITLES, with the Front-Coer Texts beingLIST,
andwith the Back-Cwer Texts beingLIST.

If you have InvariantSectionswvithout Cover Texts, or someothercombinatiorof thethree, meige
thosetwo alternatvesto suit the situation.
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If your documentcontainsnontrivial examplesof programcode,we recommendeleasinghese
examplesin parallelunderyour choiceof free softwarelicense,suchasthe GNU GeneralPublic
License to permittheirusein freesoftware.
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D. Errors

TheGREAT-ER desktopguality hasbeenensuredy variousquality managememnneasuressuch
asunittests manuatestprotocolsandcoderevisions. Neverthelessa softwaresystemascomple
asGREAT-ER desktopmaystill containsomeerrors.

TheGREAT-ER desktopuserinterfacehasbeendesignedo supportheerror xing by generating
'tracebacks' Thesetracebackgive the developerssomehintswherethe erroris located.In case,
adialogis raiseddisplayingthetraceback:

FigureD.1: Traceba& GREAT-ER desktopJserInterface
Pleaseeportthesetracebackgyou canmarkthemwith the mouseandcopy with Ctrl-C) aswell
as other problemstogetherwith (if possible)a list of the last stepsperformedbeforethe error

occurredto betterreproducehe problem)to:

http://great-er 1 ntevati on.org/bu gtracker.ht ml
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