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6 1 INTRODUCTION

1 Introduction

Thisdocumenis meantto supporimaintenancemnodificationsextensionsandotherdevelopment
basednthesoftwareGREAT-ER.

This chaptergives someintroductive informationand shouldalwaysbe read. The next chapter
will discusssoftwarerequirementshat shouldbe reviewed wheninstallingthe GREAT-ER de-
velopmenffiletree. Chapterthreeis essentiafor addingfurtherscatchment®r dataelementdo
existing catchments Chapterfour helpsto understandhe actualend-usesystemandshouldbe
considereavhenplanningfurtherfeaturein GREAT-ER (e.g.anadditionalanalysigoutine). The
lastchapteroffersadditionalinformationaboutthe Avenue scriptsandtheir interconnectiorand
shouldbeusedfor referencgpurposesvhenplanningmajormodificationsonthe end-usesystem.

1.1 General information

GREAT-ER hasbeendevelopedby a groupof several europearorganizationsn 1996to 1999.
The actualsoftwareparthasbeenbasicallydevelopedat the Institute of EnvironmentalSystems
Researchof the University of Osnabiick, Germary. One exceptionis the simulationsoftware
which hasbeenentirely developedat the University of Gent,Belgium. Hence this documentwill
not cover ary descriptionof the simulationsoftware.

Besideghesoftware data(especiallygeographiaclata)areanessentiapartof GREAT-ER. Some
partsof thedataprocessindpave beendoneatthelnstituteof ErvironmentalSystem$fResearcland
informationon the processingrea partof this document.Initial datacollectionandpreparation
(covering hydrologicalprocessinghave beendoneby the Institute of Hydrology, Wallingford,
UK andarenot partof thisdocument.

GREAT-ER development(allthougha Windows NT software)hasbeenperformedbasicallyon
Unix workstations It may be possibleto transferthe whole filetreeto a Windows platform, but
thetime for adaptingo correpondingVindows-typicalfeaturesnaybe high andtheresultsnotas
efficient (andsimple)ason Unix platforms. Onereasorfor this is an extensive useof makefiles
andshell-scriptsHenceit is recommendetb keepthe wholedevelopmentmethodon the current
platform(somesub-partsnay still quite easilybetransferedo otherplatforms).

1.2 How to use this document

This documentoesnot claim to be completeor fully correctin every detail. Thereasorfor this
is on the one handthe size of the projectand on the other handthe permanentmprovementof
sub-partsTheverylittle time availablefor the authorso write this documenis anothereason.

However, the mostaccuratedocumentatiorof processingoutinesare the actualsourcecodes,
providedall key itemsarewell describedwithin the sourcecodes.Hence this documentriesto
collectoverviewnsto provide informationthatleadto the sourcdfilesto be modified/considerefbr
a certainchange Furthermorethe basicunderstandingf dataflows andthe semanticandactual
interconnectiorof the sub-partss supported.

All this meanghatthe readerof this documenimustbe familiar with severalaspectof software
developmenin priciple aswell asableto work on (or efficiently understanda numberof different
softwaretools. Thedocumenshouldonly bereferredto whenanactualtaskis to be solved.
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1.3 Otherinformationanddocuments 7

1.3 Other information and documents

As mentionedabove thisdocumenformsonly a partof thedescriptiongo understandhandleand
extend/modifyGREAT-ER. Thefollowing informationarerecommendedsadditionalinforma-
tion resources:

GREAT-ER User's Manual If youarenew to GREAT-ER you shouldreadthis documenfor
for abasicunderstandingf the software.Of courseyou shouldthenalsoextensively work
with the programto getreally familiar with it.

Technical description of the simulation software Pleasereferto this documentto learn
aboutthetheimplementatiorof the simulator PleasecontactECETOC to obtainthis tech-
nical manual.

ARCVIEW Manuals For a basicunderstandingf ARCVIEwW andits built-in languageAvenue
you shouldreadthe manualsaswell asreferto the online-documentation.

ARC/INFO manuals For basicand deepenedinderstandingf ARC/INFO andgeographic
operationsn general.

GREAT-ER development filetree Readthe sourcefiles for in-depthunderstandingf actual
operationsAll key operationsn the sourcecodesareprovidedwith commentsAll source
files are handledwith the Revision Control System(RCS). Hence,all changeqandthe
associatedommentsyanbetracedback.

1.4 Contact

Themainauthorsof GREAT-ER versionl.0areFrankKoormannandJan-Oliver Wagner Some
small partshave beendevelopedby CarstenSchulzeandMartin Hinsch. In every RCS-managed
scriptyouwill find hintson theauthor(s).You cancontactall authorsvia theemailaddress

greatdev@usf.U ni-O snabrue ck.D E

This emailaddresss not a usersupporthotline. Thosewho planto modify/extend GREAT-ER
may askquestionsvhenthey rushinto majorproblems.

Youmayalsoreferto the GREAT-ER Webpageshatweresetup duringtheprojectdevelopment:

http://iwww.u  sf.U ni- Osnabrue ck. DE/proje cts /GREAT-ER/
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8 2 SOFTWARE REQUIREMENTS

2 Software Requirements

The developmentof GREAT-ER at the Institute of EnvironmentalSystemsResearcthasbeen
doneon WorkstationsunningunderSunOS5 (= Solaris2). The underlyingoperatingsystemis
likely to be of no majorimportance sincethe softwaredependencieare basedon the applied
softwarepackagesndtoolsof which mostareavailablefor severalplatforms.

Beforestartingto work on the sourcecodes(i.e. executingmakefilesand otherscripts),please
makesurethatthe following softwareis available. The versionswhich wereusedat the Institute
of EnvironmentalSystemdResearclarelisted, possibleother(higheror evenlower) versionswill
work, too.

Dueto thecomplity of thesystemandthediversityof theusedtoolsit is likely thatthefollowing
listis incompleteandthatsomeinformationis notsufficiently detailed.Pleaseeportary problems
to theauthors.

Severaltoolsarelicencedwith the GeneraPublicLicence(GPL). Pleasegeferto
http://www.gnu. org/ copylef t/gp l.h tml
for thefull licencetext.

arc Version: ARC Version7.1.1(Thu Feb6 23:26:50PST1997)
Licence: commercial
Description: A full GIS systento be purchasedrom ESRIor anofficial ESRIdealer
In GREAT-ER: VariousGIS methodsare usedduring the generatiorof the catchment
coveragesTheproduceccoveragesanbeuseddirectly by ARCV IEW.

awk Version: GNU Awk 3.0.3
Licence: GPL
Description: Awk is a patternscanningandprocessindanguage.
In GREAT-ER: it is often usedfor format corversionsand somespreadsheet-likdata
processingn severalprocessingoutines.lt is alsorequiredfor the end-usesystemwhere
simulationresultsproducedby the simulationsoftwareare processedbeforereadinto the
ARCVIEW system.

cut Version: cut- GNU textutils 1.11
Licence: GPL
Description: Cutscolumnsfrom ASCII tables.
In GREAT-ER: Thistool caneasilybe usedvia makefilesandis neededor generating
catchmentiver datafor the simulator

echo Version: echo- GNU sh-utils1.12
Licence: GPL
Description: The GNU versionof thewell known echo command.
In GREAT-ER: thisversionis neededn seseralmakefiles.

join Version: join - GNU textutils 1.11
Licence: GPL
Description: Joinstakulartextfiles. This tool caneasilybe usedvia makefiles.
In GREAT-ER: it is usedto supportthe generatiorof the catchmentiver datafor the
simulator
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latex2e Version: LaTeX2e<1995/12/0%> patchlevel 1
Licence: freesoftware
Description: Text (type-settingprocessar
In GREAT-ER: usedfor severaldocumenténcludingtheusersandthetechnicaimanual.
Somepackagesuchasa4.sty andepsf.sty  werealsoused.

make Version: GNU Makeversion3.77
Licence: GPL
Description: Thismaketool is neededo procesghe makefiles.
In GREAT-ER: it isrequiredfor severalprocessing@ndinstallationroutines.Mostmake-
files shouldalsobe processedorrectlyby othermakeimplementationshut someneedthe
speciaffeaturesof the GNU make.

sed Version: GNU sedversion2.05
Licence: GPL
Description: Sedis a powerful streameditor.
In GREAT-ER: it is usedin somemakefilesfor simpleformatcorversions(find-replace
operations).

Tcl/Tk Version: Tcl 8.0,Tk 4.2
Licence: freesoftware
Description: Pawerful macro-language.
In GREAT-ER: Usedfor several prototyping purposes. Part of the end-useisystem:
Tcl/Tk is usedto properlyexecutesomesystemcommands.

zip and unzip Version: Zip, version2.1; UnZip, version5.31
Licence: freesoftware
Description: Toolsfor archiving files. Thesearethe versionsof the’lnfo-Zip’ project,see

http://sunsite. cnl ab-s witc h.c h/ft p/mi rro r/in fozi p/
In GREAT-ER: Thetwo commandsrerequiredfor theend-usesystem.They areused
for the Export/Importfunctions.

Severalother(smallor eventiny) toolssuchassort, tail, cp, rm, mkdir andcat are
alsousedin makefilesfor dataprocessingandinstallationroutines. Thesetools/OS-commands
shouldbe availableon any UNIX system.No specialimplementationare neededtheseshould
all work thesame).
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10 3 PRERRATION OF CATCHMENT DATA SETS

3 Preparation of Catchment Data Sets

This chapterdescribeshow to prepareandprocescatchmentlatato createa new catchmentiata
setfor GREAT-ER. Thisincludesa descriptionof thefile’s locationaswell asa descriptionand
examplesfor the datapreparatiorandfinal processing.

Theinformationin this documentarenot complete. The mostdetaileddescriptionsanonly be
foundin the scriptfiles (placedascomments) Furthermoresomeof the presentedxamplesand
processinglescriptiongnay be substitutedoy otheradequatenethodsprovided oneis avareof

thecomple interconnectiorf the processingoutines.Major changeshouldonly bedoneif you

feelfamiliar with thewhole comple.

3.1 Introduction

For suchcomple and comprehensie dataas requiredto build a GREAT-ER catchmentata
set,it is to be expectedthatthe obtainabledataarein severaldifferentformatsand/orresolution.
This problemis managedy the definition of an intermediatefile format. For eachdatagroup
a GREAT-ER pre-definedormatis given. The demandediles have to be producedfrom the
original raw datamanuallyor with specialroutineswhich likely have to bedevelopedanev.

Conversion of data formats
(manual/semi-automatic)

River
Network

Raw data in any digital format

ischarg®
“’)‘:; (STP9)

Data in pre-defined
formats

Geo-referencing, database operations
and format conversions
(>90% automatic, <10% semi-automatic)

Complete, processed data set

Figure3.1: Two stepsof dataprocessing

Onceyou have corvertedall therequireddata,the secondstepis quite simple. Most of the work
is doneautomaticallyvia makefilesandseveral scripts. Thesewill directformatcoversionsdata
joining, etc. andfinally theinstallationof the new catchment.
Performingthesesteps(especiallystepl) requiressomeknowledgeaboutsoftwareengeneering
basicsandof courseaboutthe usageof the appliedsoftware.
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Introduction 11

Pleasalwaysfeelfreeto examinetheexisting routineqe.g. for MicroLowFlowsdatasetsfo learn
from them. The processingf theraw datacanbevery individualandhencecannot bedescribed
asdetailedasit shouldbefor aneasyrecipe.

For addinga new catchmentyou have to performthefollowing steps:

1. mkdir “/src/data/r aw/y ourc atc hment

2. Copyyour raw datato that directoryandperformall processingn that directory (or sub-

directories}o endupwith thefilesin the pre-definedormats.If youareautomizingpartsof
your processingfeelfreeto adde.g. awk-scriptsin thedirectory™/src/data/raw lawk
andmakefilesin “/src/data/r aw/ mak/ . This doesmakesensevhenapplyingyour
routinesto morethanonecatchment.

Your catchmentirectorymustat leastcontaina makefilewith anemptytarget(e.g. all>’).
Thisis requiredfor theautomatidnstallationbeingthefirst stepof thefinal dataprocessing.

Whencopyingraw files to your catchmentirectoryavoid the namesyourcatchment.xi’,
'yourcatchment.bnd”yourcatchment.stp”yourcatchment.bgd'and’yourcatchment.att’).
Thesewill bethefilesyouhave to preparen the pre-definedormats.

Dischagedata(whenusedin morethanonecatchmentanalsobe placedin thedirectory
“Isrc/data/raw/ dis char ges.

. mkdir “/src/data/c atch ments/y ourc atch mernt

. Createthefile “/src/data/ca tchm ents /yo urca tchm ent /mak efil e:

# the name of this catchment:
CATCHMENE yourcatchment

# the country of this catchment
COUNTRY= yourcountry

# choose extension for data source file
# (empty = default extensions)
SRCDAT_TYPE=

# undefined variable PICTURES means NO
#PICTURES = YES

include ../mak/makefil e.ffi nal .inc

The countryfor your catchments to be specifiedin atwo-lettercode. (atthe currentstate
the following codesare used: be for Belgium, de for Germa, it for Italy, uk for the
UnitedKingdom).

. Add thenew catchmentdentificationto the catchmentatabase

“Isrc/data/catc hments/ catc hmentsD B/ca tch ments.tx t
andinstallthe databasémake install ).
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12 3 PRERRATION OF CATCHMENT DATA SETS

6. mkdir “/src/data/ove rvie w/y ourc ount ry/ your catc hment
7. mkdir “/src/data/raw /wg/ yourcou ntry /yo urca tchm ent

8. In thatdirectorycreatethefile yourcatchment.w g containingonly oneline:

#Name,MapnameTy pe,L egendfi le,c tch_ fl

3.2 Establishing the pre-defined format
3.2.1 The digital river network

Thedigital river networkdescribeshestructureof theriver networkof interest.It consistof lines
(or so-calledpolylines’) of which eachis representing river sgmentandnodeswhich represent
the point of connectiorof two segments.Linesare expressedsa sequencef coordinatepairs,
nodesareexpressedisexactly onecoordinatepair.

Lineshave to be consideredhsvectors thefirst point of the sequencés the startingpointandthe
lastthe end-point. Thatshow the sggmentscontainthe informationaboutthe flow direction. The
lengthof asegmentcanbe computedrom thecoordinates.

Eachtransitionfrom one segmentto a subsequenbne (sequenceconfluenceor bifurcation)is
definedby a nodewhich containsthe information’from’ and’to’. Thosearethe ID’s of the
upstream('from’) andthe downstream(’'to’) segments. The geographicposition of a nodeis
uniquelygivenwith thelastpoint of the upstreamandthefirst point of the downstreamsegment.
Are thesewo pointsnotidentical,thetwo strechte@renot connectec&ndno correspondingiode
exists.

Principles on creating a digital river network The mostimportantfundamentalsor the
creationof a digital river networkaremapsof the correspondingrea.For this, traditionalprinted
mapscanbe used but nowadaysusuallythosemapsalreadyexist in a digital format.

Picturestakenfrom air planesor satellitesoffer informationin a rasterformat. Thatmeanssur
facewatersconsisiof singlepoints(squaresandhencedo not containinformationaboute.g. flow
direction,but on the otherhandmay offer informationaboutaerealaspectge.g. width of rivers,
shapeandsizeof lakes)andpossiblyfurtherpropertiegtemperaturedepth). The rasterinforma-
tion mustbe cornvertedto vectordatafor gaininga digital river networkasdescribedabove. Such
acorversioncanpartially beautomizedmanualrework by ahumanexpertis unavoidable.

Figure3.2: Realriver courseanddigitizedriver with vectorsandnodes

Whenthe vectorizationhasbeenfinishedor an alreadypreparediatasetvasavailable, theriver
networkis now presenin ary format,dependenadn the origin of thedataand/orthe usedGlIS.
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3.2 Establishinghe pre-definedormat 13

Usually the datahave thensstill to be testedfor the following demandsand may have to to be
adaptedo fit thedemands:

All river sgmentsmustbedirecteddownstream.

Shouldtwo segmentsbeconnectedit is necessarthattheend-poinof theupstreanandthe

start-pointof thedownstreansegmentareidentical. Thatalsomeanghatfor confluencesr

bifurcationsalwaysthe uppersegment(s)endat that pointand one (or two) nev segments
startfrom thatpoint.

All sggmentsmusthave a uniquelD.

Figure3.3: Downsteamdirectedsggments

For the sggmentationof the river stretchest shouldalsobe consideredhat eachsegmentrepre-
sentsa homogenoustem. Hence,if it is plannedto provide along linearseggmentwith different
attributes(e.qg. flow or flow velocity) it is alreadynow necessaryo split up the long segmentinto
anumberof smallersggmentg(building asequence).

GREAT-ER pre-defined format ".riv’  Inthefollowingthefile formatfor thedataof adigital
river networkis describedThoseareso-calledASCII" or'text’ filesandshouldusethecharacter
setlISO8859-1(1SOlatin 1).

Theformatis line-orientedieachline startingwith a’'# (commentine) andall emptylineshave

no meaningandcanbeaddedarnywhere.

This countsalsofor all otherdescribedormatsbelow ('.att’, .bnd’, ".stp’ and’.bgd’).
Eachriversggmentisintroducedwith its ID StretchID . All following line-wisecomma-separated
coordinateslefinethis segmentuntil a new ID appears.Thefirst coordinatepair is the start, the
lastcoordinatepair the endof the segment. The orderof the sggmentsis a matternot to be cared
for. The orderof thecoordinatess of courseof highimportance.

1
5919
54,13
4.96,1.1
4.5,0.8
2
4.5,0.8

[.]

Figure3.4: Geogaphic
data andthesouicecode
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14 3 PRERRATION OF CATCHMENT DATA SETS

All coordinatesnustbe givenin the sameprojectionwhich hasto be’'geographigrojection’with
the unit 'dd’ (decimaldegrees). As the decimalpoint, a point and not a commamustbe used.
Numbersarenot allowedto containary otherdelimiters.Exponentiahumbersnustbe expressed
usingtheletter’'E’ or’e’.

Thesedemanddor coordinatesirealsorequiredfor thebelow describedormats’.bnd’ and’.stp’.

3.2.2 The river network attrib utes

Dependingonthedemanddy the appliedexposuresimulationmodels,informationaboutcertain
propertiesof the river networkarerequired. Usually thesearefloating point numberge.g. flow
in or flow velocity ). Otherattributessuchasboolean(shipabldyes no]) andothers
areconcevable. Most of the traditionallymeasurediataare expressedsstatisticsdueto natural
fluctuationsand seasonatythmic. For example,the flows are usually expressedaslog-normal
distribution provided with the meanand standarddeviation (or meanand low percentile(e.g.
5th)).

However, all attributeshave in commonthatthey arecorrespondingvith a certainriver sggment.
A parametefor ariver networkcanhencebegivenin takular format.

Necessary attrib utes for GREAT-ER Thein thefollowing listed attributesrepresenonly
a small part of possibleriver parameters.It will be thosethat are requiredor helpful for the
GREAT-ER prototype.

Someof theattributesareobligatory somecanbespecifiecdoptionally. Thelatteronesaretypically
thosewhich aredifficult to obtainandestimationroutinesare availableto computethe optional
valuesfrom the obligatoryones.

Flow The mostimportantriver attribut for GREAT-ER is the flow. Hence,it is obligatory
for all river sgments. Of coursethe flows are not constantvalues,becauseahey are underlying
fluctuationswhich arebasicallydrivenby the annualseasons.

This makesit necessaryo handleflows as statisticalparameters.For annualstatisticsthe dis-
tribution type is usuallylog-normal. This distribution is definedby the meanand the standard
deviation. The standardieviation is oftenreplacedoy the 5th percentile.Both valueshave to be
givenin

In hydrologyfor flows oftenthelow flow scenariosreof interest.Hence the statisticsaregiven
with the meanandthe 95thlow flow percentile.In the distribution curve the 95th low flow per
centileis actuallythe 5th percentile.To avoid ary furtherconfusion,in this documentlwaysthe
mathematicatorrectterm(i.e. 5thpercentilewill beused.

Flow velocity = Theflow velocityis themostimportantparametefor themainproces®f chem-

ical fatein rivers: adwection. Sincemethodsare availablefor estimatingthe flow velocity from

theflow, it is anoptionalattribute. Analogouso to theflow, the flow velocity is alsoa statistical

attribute (assumedhslog-normaldistribution and given by the meanand 5th percentile bothin
).

Missingvaluesareto be estimatedvith this estimatiorformular:
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3.2 Establishinghe pre-definedormat 15

(referto GREAT-ER Working NoteNo. 5, IH, Wallingford, UK).

Depth Thedepthdoesinfluencethe chemicaleliminationprocessf 'volatilization'. Of course
thedepthis correlatedvith theflow. Hencejt is possibleto calculatethe (optionallygiven)depth
whereno otherinformationwere available. Again, a log-normaldistribution is assumed Mean
and5th percentilehave to be givenin

Missingvaluesareestimatedapplyingthis equation:

>

(Regime Theory(Simons& Albertson,1960)SimonsDB & AlbertsonNL (1960)Uniform water
corveyancechannelsn alluvial materials ASCE, Vol 86,No. HY5, 1960.)

Length  Theoreticallythereis of courseno problemto calculatethe length of eachsegment
basednthecoordinatesThesevaluesarenaturally(sometimesnuch)lowerthanthereallength
of the river sgments. Thesedifferencesare clear whentaking into accountthat even detailed
digitizing (e.g. one point every 300m) can not reflect the actual shapeof a very curvy river.
Additionally, thedigitizing itself revealsuncertainties.

Togethemith theflow velocity thelengthbasicallydetermineghetransporiof a (chemical)load.
Thetravel distanceshouldhencebe givenasaccurateaspossible.Obtainingthe actuallength of
riversshouldgenerallybe not a big problem,becausdt is relatively easyto measure Sometimes
canoeingoooksoffer theseinformationin a high quality. All valueshave to begivenin . This
attributeis obligatory

Name Thenamesof riversareprovidedfor the users orientationonly. They areoptionaland
have to be givenascharactestrings.

GREAT-ER pre-defined format '.att’ Forthe’.att’ formathasto be appliedthe sametech-
nical framewvork asfor the ".riv’ format. The attributescanbe storedin a very simple takular
structure.Columnseparators the comma.The columnshave to be givenin anorder the follow-
ing examplewill illustrate:

# Aire/Calder Catchment,  Yorkshire

# StretchID,Qmean (M"3/s) ,Q5( m"3/s), vmean(m/ s), v5(m/s),
# ... RealLength(m),d ept hmean(m) ,de pth5 (m), Nane
26954,34.7510 00,1 2.28 0656,,, 2491.65 5000,,,U nnamed
22954,0.00900 0,0. 002359, ,,16 48.2 22000,, ,Unn amed
7333,34.73900 0,12 .276 415,,,1 629. 885000, ,,Un named
22932,0.00500 0,0. 001088, ,554 0.19 0000,, Unnamed
26950,34.7310 00,1 2.27 4977,,, 2336.74 0000,,,U nnamed
22923,0.01700 0,0. 002167, ,,24 47.5 20000,, ,Unn amed

In this exampleno informationwere availablefor the flow velocity andthe depthandthe corre-
spondingcolumnswereleft empty
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3.2.3 The catchment boundary

The catchmenof ariver networkis definedby the mostdownstreanmpoint, i.e. the mostdown-
streamseggment. The catchmenboundaryrepresentshe naturaldrainagearea.Any pointin that
areawill drainto thatmostdownstreansegment.

GREAT-ER additionallyoffersto join severalseparatedver networks.This doesmakesensdor
flat coastalregionsor for completeislandsor evenwhole countries.In suchcaseghe catchment
shouldbetheunionof all thesinglesub-catchments.

Theinformationaboutthe actualborderof a catchments usedin GREAT-ER in two casesFirst
asanoptionalopportunityto selectdischage sitesfor a certainregion out of large databaseising
the site coordinates.This methodrevealssomeuncertaintiesespeciallywhenthe sitesare close
to theborderline(e.g. sometimeshe effluentis pumpedagainsthe naturalslope).
Furthermoretheboundariesredisplayedn the GREAT-ER end-usesystenfor visual orienta-
tion andinterpretatiorsupport.

A catchmenboundarymustalwaysbe a closedpolygon.

GREAT-ER pre-defined format '.bnd’ For the’.bnd’ formathasto be appliedthe same
technicaframevork asfor the’.riv’ format. The polygonis to bedescribedinewiseby thesingle
coordinatepairs(x,y). Thefollowing exampleshouldbe sufficientto illustratethe format:

-2.052912,53.68 3811
-2.060483,53.68 3807
-2.060477,53.67 9314
-2.068047,53.67 9310

-2.045346,53.68 8309
-2.045342,53.68 3804
-2.052912,53.68 3811

This exampleshows alsothatthe polygonmustbe closed,i.e. thelastandthefirst point mustbe
identical.

3.2.4 The background data collection

To supportaquick andeasyaccesso valuablegeographidackgroundnformationalist of back-
grounddatasetscanbe definedfor eachcatchment.

In the’.bgd’ file the namesof additionalbackgrounddatathat shallbe loadedby the menuentry
DISPLAY/Add Backgroundatamustbe specified Basically the datacanbe givenin two ways.
In afirst simplecasea backgroundiatasetis only a geo-datssetARCVIEW canloadasatheme,
i.e. anARC/INFO Coverageanimage,agrid or a shapefileThis casemustbeindicatedby the
value'yes’ in thefield 'ctch_flg’ (seebelow). In the morecomple casea backgrounddataset
consistof asetof geo-dataindicatedby thevalue'no’ in thefield 'ctch_flg’, thusleadingto aset
of themes.In this case hot the nameof the datasetmustbe specifiedput an ID for a scriptthat
knows how to loadthe geo-datasets.
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Name Nameof backgroundiatato beshawvn. Thisis eithera datasetthatARcVIEw canload
asathemeor amorecomplex datasetof themeghatneedso beloadedby a script. Thefirst case
is indicatedby thevalue’yes’ of thefield 'ctch_flg’ (seebelow), thelatterby thevalue'no’.

Mapname In the casethe backgrounddatacanbe loadedasa single themethis is the name
of the coverage jmageor shapefilehatcontainsthe data. Otherwisethis field containsthe script
which canloadthebackgrounddataet.

Type Inthecasethebackgroundiatacanbeloadedasa singlethemethis is the featuretype of
thedataset.Valid entriesarepoint, line, polygon,shapejmageandgrid.

Legendfile Inthecasethebackgroundiatacanbeloadedasa singlethemethisis thenameof
anoptionalARcVIEW legendfile. Otherwisehis field cancontain(optional)parametethe script
beinggivenin thefield'Mapname”mayneed.

ctch flg Thisfield hasoneof thevaluesyes’ or’'no’. 'yes’ indicateshatthis backgroundiata
setconsistof onethemethatdoesnotneedaspecialkscriptto loadinto theactive view, 'no’ means
a specialAvenuescripthasbeendevelopedby the userwhich runsunderGREAT-ER andloads
thebackgroudiatasetinto theactive view.

Thereis onespecialcaseto be considered Due to the circumstancehatthe DCW data(Digital
Chartof theWorld) by ESRIareusablan the GREAT-ER projectfor thewholeof Europe special
scriptsloadingthe DCW datawere developed. Soif the DCW datashall be a backgrounddata
setfor a catchmentthe following line needsto be insertedinto the file 'yourcatchment.bgdto
automaticallylet the DCW databea backgroundiataset:

DCWdata,,,,
In the casea userinstallsthe DCW datafor not yet includedcountries,e.g. France,Spainor

Denmark.,you have to install themin the structurethey areinstalledfor Italy, Germary, Belgium
andthe UnitedKingdom.

GREAT-ER pre-defined format '.bgd’ Asanexamplefile theonefor River Itter is given:

#River lItter background data
#Name,MapnameTyp e,Le gendfil e,ct ch_fl

Cities,itter\ citi es,p oly gon, itte r\c ite s.av Ly es
Tk25,itter\tk 25t ffz. tif ,ima ge,, yes

Rhein,itter\r hein ,pol ygon,it ter\ rhein.a vly es
DCWdata,,,,no

3.2.5 The dischar ge data

The dischage dataare representingnformation aboutpoints throughwhich substancesrere-
leasednto theriver network,e.g. sevagetreatmenplants.In somecasest might makesenseor
evenbenecessaryo aggrgateseveraldischagesitesinto one(fictive) dischage point.
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PleasanotethatthedischagesdiscussetierearepointemmissionsDiffuseemmissiorwill notbe
consideredTheoreticallyit is possibleto represena diffuseinputin adiscreteway, but for thisa
very highresolutionwouldberequired.In this caset doesmakemoresensdo adaptGREAT-ER
to suchsituationgatthe simulationlevel).

Coordinates (x,y) Thecoordinate®f adischagesiteareobligatory Are theseunknawn,they
shouldbe availablefrom detailedmaps.In the caseof real existing plants,the actualpositionof
theplantandnotthe point of emissioninto theriver shouldbetaken.For alaterinterpretatiorof
the simulationresultsandthe comparisorwith monitoringthe informationwhethera plantis on
theleft or right bank,canbequitevaluable.Theconnectiorto theriver networkwill beestablished
with theadditionalspecificatiorof the correspondingegment(seebelow).

Connected population (Pop) For theestimatiorof theloadof achemicalthatwill enterthe
dischage point, sometimes percapitaconsumptiorfor a region formsthe base.’Percapita’in
suchcasegeferto thereal populationandnot to populationequivalents.

Hence for industrialdischagesthis valuemustbe omittedor setto O.

Population equiv alents (PopEquiv) Thepopulationequivalentsarenotrequiredfor asim-
ulation,but mayhelpa userfor interpretingtheresults.Thisitemis optional.

Dry weather flow (DWF) Thedry weatherflow describeshe amountof waterthatpasseshe
dischagesite. As the namealreadyindicatesthe valuefor dry weathershouldbe specified the
influenceof precipitationis hencenotto beincluded. This attribute mustbe givenin and
is optionalwhentheactualdaily flow hasbeenspecified.

Nondomestic Flow This value specifiesthe industrial flow in . For pure domestic
dischagesits valueshouldbeO.

Runoff Flow Thisvaluespecifiegheflow dueto precipitatiorandsubsequentun-off in
If nofurtherinformationareavailable,setthis valueto 0.

Actual Daily Flow (ADF) Theactualflow of a dischage describeshe amountof waterthat
actuallyis releasednto the river networkvia the corrspondinglischage site. This attribute must
begivenin andis optionalwhenthedry weatherflow hasbeenspecified.

Type of dischar ge (Type) Thetype of a dischage site will be usedin the simulationsto
determingheeliminationefficiengy. For sometypical treatmenplantsspecialsimulationmodels
canbeexecutedto calculateheremoval of a chemical.

Thetypeisto begivenasacharactestring. Currentlyonly few typesaresupportedbut new types
shouldbeinventedfor otherdischagetypes.
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Table3.1: DischargeTypes

| Type-Code| Description |
AS Savagetreatmenplantwith a biologicaltreatmen{ActivatedSudge)
TF (Trickling Filter) plant

Sometreatmenplantsarea combinatiorof bothtechnologiesin suchcasest isrecommendetb
stayontheconsenrative sideandselectthetype of lessefficiengy, but still mentionthe actualtype
in the nameof thedischagesite (seebelaw).

Connected river segment (StretchID) Thedischageis connectedo thefirst point of the
givenriver sggment.Hence it doesmakesensdo considerischage sitesalreadywhencreating
the sggmentationof the river network,i.e. addnenv segments(divide sggments)for an optimal
representationf theactualemissionpoints.

ThelD of theriver sggmentis obligatory

Name The namesof dischage sitesshould help the userin orientationand understanding.
Hence,the namesshouldbe short, but clearly and containfurtherimportanthints whereneces-
sary

GREAT-ER pre-defined format '.stp’ Forthe’.stp’ formathasto beappliedthesametech-
nical framevork asfor the'.riv’ format. Eachline represent®nedischage. Thefirst columnis
auniquelD for thedischage,followedby the coordinatgpair andtheattributes. The orderof the
columnsis shavnin this example:

# ID,X,Y,Po p,DWHKm"3/d),Fl owim”3/d),Ty pe,St re tc hID ,Name

41,-1.390 494,55 3. 422081, 422677,1 30000,1 80000,A S, 26842,Bl ackburn Meadows STW
42,-1.349 155,5 3. 369724, 95750,21 800, 24506,AS ,2 6843, Wodhouse Mill STW (Sheffield )
43,-1.326 9225 3. 445114, 107203,3 1250,32 410,A S, 26841 ,Aldw ar ke STW

3.3 Examples for preparing raw data

The preparationof the above describeddataformatsand fulfilment of the demandson internal

logic canmeanmuchwork when performedmanually Hence,it shouldbe the goalto process
datawhich is storedin anotherstructureautomatically(or at leastsemi-automaticallyyvhenever

possibleto producetheformatof thefive demandediles. Thisis especiallyimportantif larger(or

mary) datasetsin thesameformatareto be processedyecause (semi-)automaticoutinecanbe

appliedmultiple times.

But alsoa single cornversioncould be mademore efficient by applyingsmall softwaretools and
scriptroutines.

The structurein which geographicdataare storedare usually quite similar. The corversioninto
therequiredformatsconsistdasicallyof formatcorversionsandunit corversions.

In thefollowing two examplesareintroduced.The maindifferencen the original raw datais the
representationf the river network. In the first exampleit consitsof single segmentssimilar to
therequiredstructureof GREAT-ER. Only segmentscanberefererredo by theirID’s, it is not
possibleto referto ary pointin theriver network.
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In the secondexampleeachriveris oneline (segment,route). To thisline events(e.g. confluence,
emissionjareassociate@t certainlocations.Any pointin theriver networkcanbereferredto by
theriver'sID andadistancge.g.River Rhine,km 240).

Processing of dischar ge data Thedischagedatamayrequirea separatéreatmentWhile

the datasetsfor river networksrepresena completeenclosedinit, dischage datamaybe usedin

severalways. It doesmakesensdo collectall treatmenplantsof aregion andto selectsomesites
for acertaincatchmentn thatregion.

Thefollowing schemallustratesonly onepossibilityon how theraw dataprocessingf dischage
datacanbe performed:

dat2 en.awlg, . r2geographic.am| :
orkshlre.gen.tmw—g—g—g—p—ﬁ\/orkshlre.ungen.tm
yorkshire.da P\ ungen_att2stp.awk yorkshire.stp
dat2att.awk

yorkshire.att.tmp-

Figure3.5: Examplefor processingequencéor dischargedata

(se€’/src/data/ra w/di sch arge s/makef ile )

Basically thecoordinatesreconvertedto geographigrojectionandtheattributesarere-arranged
andin somecasegheunitsarere-calculated.

3.3.1 MicroLowFlows

General information about MicroLowFlows MicroLowFlowsis asoftwarefor computing
flow statisticsat ungaugedites. For this, datafrom gaugingstations precipitation,information
aboutsoil types, elevation datafor catchmentize estimationand artificial influences(abstrac-
tions, dischages)are considered.From this geo-referencedaterbalancethe flow statisticsfor

all ungaugediver sggmentsarecomputed.

MicroLowFlows was developedat the Institute of Hydrology (IH) in Wallingford, UK. In the
framavork of GREAT-ER this tool hasbeenextendedby a specialconsideratiorof artifical in-
fluencesTheprogramrunsunderMS-DOS.

Exceptdetailedsevagetreatmentata,the databas®f MicroLowFlows containsall information
aboutthe catchmentvhich arerequiredby GREAT-ER.

The IH hasprovided small extractiontools for easyretrieval of the desireddata. Thesetools
producesimpletext files which have thento be furtherprocessedo fit the demandof GREAT-
ER.

MicroLowFlows export files The extractiontools createsimpletext files which offer the
datain takular structure.Somedemandsrealreadyfulfilled in thesefiles. A re-formattinganda
mathematicahndgeographicatework is still necessatryln the following the four extractedtext
filesaredescribed.

An extractionprocessnustbe givena startsggment. This uniquelydetermineshe catchment.

Coordinates and Attrib utes  Thisfile containghecentraldatasetwith theriver network.All
river sgmentsareincludedwith their coordinatesin MicroLowFlows a sggmenthasa maximum
of 9 coordinates.Only dueto this fact it waspossibleto representhe river networkasa table.
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Thosel8 columnsfollow follow directly thefirst columnwith thesegmentID. Afterwardsfollow
the reallengthandthe naturalflow (mean 5th percentile).MicroLowFlows containsariver net-
work in a loweredresolution. The field 'real length’ containsthe computedengthbasedon the
high-resolutiordigital river network.

Segment names Thisfile describesvith two columnsthe namesof eachsegment. Thefirst
columncontainghesggmentlD, the secondhe name.

Artifical Influence Flows Within the GREAT-ER project MicroLowFlows has beenex-
tendedby a specialconsideratiorof artifical influences. Examplesfor theseartifical influences
areabstractiongor drinking water coolingandirrigation anddischagesvia treatmenplants.The
correspondindjle containgheimprovedflow (mean 5th percentile¥or all segments.

Catchment boundary The computatiorof the naturalflows in MicroLowFlows is basedon
digital elevationdatain GRID format. Eachsquareof the areais associatedavith a height. These
dataleadto the watershedoundariesThis borderlineis givenin thefile asaline-wisesequence
of coordinatepairs. During the computatiormay occurthe so-calledproblem’figure of 8'. This
meansa partof the catchmentreais connectedo therestof the catchmenvtia exactly onepoint
(justlike theshapeof thedigit '8’).

Coversion to pre-defined formats The datacornversioncoversthreeparts: Therelatively
simpleroutinesof unit corversion(in someawk scripts)andthe changeof the projectionof all
coordinatego thegeographigrojection(via ARC/INFO).

.nam
aif % crd2att.awk att
.crd crd2gen.awk rivernet.gen.lmpwlrivemet.ungen.tmpr». riv

bou2gen.awk ungenzbnd.awk_bnd

.bou——=="""55"boundary.gen.tm tngeographicz'amlooundary.ungen.tm
; selectstp.aml|,

stp2gen.awk considerExpen.awkSt

5tp_stretch.tmp7—> p

stp.tmp

*.expstp/

stp.gen.tmp

Figure3.6: Commandequencéor MicroLowFlowsdata

(se€’/src/data/raw/ mak/ makefil e.ml f.i nc)

More complicateds theconnectiorof thesevagetreatmenplantwith theriver network.For each
dischage the closestriver sggmentis computedandthe connectionis dravn from the dischage
site to the startpoint of the river sggment. This may reveal two problems:First, the plantmay
be conncetedvrongly, becausalueto somereasonghe actualpipeline (or carriercanal)is not
following the shortesdistanceto theriver. Sucherrorscanonly be detectedand correctedwith

local expertknowledge(whichis givenasatablein thefiles*.exp.stp ).

Secondthe connectionof the plant’s site to the startingpoint of the closestsegmentis usually
not optimal. A betterpoint on the river would be the one providing the shortestdistanceto the

dischage site. The simulationsystemof GREAT-ER canonly treatsegmentsas a whole and
henceonly canassum&anemissiorinto thestartingpointof asegment.Hence for anoptimization
segmentshave to besplit up.

For this several solutionsexist. For GREAT-ER a methodwas chosenthat doesnot produce
entirelynew points,but selectghe bestof the givenpointsof the closestsggment. The segmentis
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splitup atthis pointinto two subsequergtretchesthe downstreanstretchis thenconnectedvith
thedischagesite.

riv2pointgen.awk stp_connect_point.am

rivpoints.gen.tmp=—t———==""%boint_id_stpid.tm i
Tiv P 9 b —astp P createSplitUpNetwork.awk
riv2pointscmp.awkrivpoims‘Cmp_tmpcomputeLengthFactors.aV\(K,poims_Cmpzltmp/

.riv.stpconnect

fromfto.attcopy.tm? >copyStretchAtt.awk att.stpconnect
.att e

stp_stretch.autom.tmp\

considerExpert.awk

stp.tmp .stp.stpconnect

stp_stretch.tmp

Figure3.7: Commandsequencéor improveddischargeconnection

(se€’/src/data/ra w/mak/m akef ile. stp connect. inc )

The downstreanpartis givena new ID. Both sggmentsget the attributesof the original stretch.
Oneexceptionof courseis the real length. For the computationof the new lengthsof the two
segmentsit is assumedhatthe distancedetweerthe single coordinate®f the sggmentis equal.
Thenfactorscanbe calculatedor thelengths.

3.3.2 RhineNet

General information about RhineNet RhineNetis anARCVIEW basedsimulationsystem
for thetransportandeliminationof chemicalintermediatedn the RhineandthetributariesMain,

MoselandLippe. Thistool hasbeendevelopedby FrankKoormannin his Diplomarbeit1996at

thelnstituteof EnvironmentalSystemsReseachUniversityof Osnabiick, Germayy.

The river networkin RhineNetis available asa so-called’route’. Dischagesare 'events’ and
associatetb acertainpointontheroute. Analoguesall otherchange#n attributes(e.g. hydrologic
data)arestoredaseventsfor aroute.

Pleaserefer to the ARC/INFO manualsto learn more aboutroutes(part of the sggmentation
module).

Conversion to pre-defined formats The coveragecontainingthe river networkrouteand
eventshasbeenprocessedvith the ARC/INFO commandeventarc to producethe desired
segments(arcs). Next, it wasnecessaryo switchthe directionof the sggmentsof thetributaries.
This hadto bedone,becausén German theriver kilometersstartat the source(with km 0) for

thoseriversendingin anocean.Thoseriversbeingatributaryto anotheriver arestartingwith the
kilometermeasuremerdt the point of confluencewith km 0. The changeof directionhasbeen
donemanuallyin ArcEdit, asub-modulef ARC/INFO. Finally thegeo-datdhave exportedusing
thecommandungenerate

The actual coordinatesof the dischage siteswere computedwith the ARC/INFO command
eventpoint  basedntherouteandthenalsoexportedwith thecommandiungenerate
Thefinal formatadaptionsveredonemanuallyandwerepartially supportedy theabilitiesof the
text editorVIM.
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3.4 Final automatic data processing

The final dataprocessingequirescorrectsourcefiles of the type'.riv’, '.stp’, ".att’, ".bnd’ and
".bgd’ asdescribedibore. Thewholeprocessings managedy a makefile.

This partof thedataprocessingloesnotconsiderary speciainputfile formatof asimulationsys-
tem. In theframeavork of GREAT-ER only thoseparameterareconsideredhatarethe minimal
requiremenftor the simulationsoftware.The simpletakular structureallows to easilyextendthe
datafiles for adaptiorto othersimulationssystems.

The datato be generatedanbe gradedin two groups: geo-datgdmaps)andthe (corresponding)
attributedata. The geo-datdorm the basisfor visualizationandgraphicaldataprocessingThese
elementgpoints,lines, polygons)areinterconnecteavith attributedatavia uniquelD’s.
Theprocessingf thebackgrounddata(’.bgd’ file) is notinterconnectewith themainprocessing
dueto its outstandingsituation. It is not describedn this document(pleaserefer to the corre-
spondingmakefilego learnmoreaboutit).

3.4.1 Geo-Data

The establishingf geo-dateconsistdasicallyof two steps.First, the geographielementgtheir
ID’s and coordinatespre extractedfrom the files in the pre-definedormatsand corvertedinto
anotherformatthatdirectly canbe handlecby ARC/INFO.

stp2gen.awk gen2dischcover.aml

.stp discharges.gen.tmp discharges
stp_riv2gen.awk disch_river.gen.tmp gen2d|sch_r|vercover.amIdi&_‘ch_river

.riv riv2gen.awk rivernet.gen.tmp gen2rivcover.aml rivernet

.bnd bnd2gen.awk catchbound.gen.tmp gen2boundcover.aml catchbound

catchments.txt— boundname.dat.tmp———

Figure3.8: Commandsequencéor automaticprocessingf geo-data

(se€’/src/datal/catc hments/ mak/ makefil e.fi nal. inc )

For thetwo digital maps(coveragesyischage sites('dischages’) andriver network('rivernet’)
a straight-forwardcorversionis executed. For the boundaryof the catchment’catchbound’)a
furtherattributeis appendedthenameof thecatchment.

The connectiorinesbetweerthe dischagesandcorrespondingiver sgmentss computedrom
thedatain the’.stp’ and’.riv’ filesanda specialcoverages created’dischriver’).

3.4.2 Attrib ute data

During the processingf the attribute datathe threemain datafiles (.stp, .att and.riv, the latter
indirectly throughthe coverage’rivernet’) are joined in a first stepto producein the next step
the primary attribute files for river sggments('river.att’) andfor dischages('disch.att’)andthe
secondanattributefiles for treatmenplants('wwtp.att’) andfor river classeg rivclass.att’).The
two secondaryiles arecurrentlystaticandbasicallydescribegeneridypesof treatmenplantsand
river classestespectiely. Thegenericinformationareusedwhenno realdataareavailable.
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rivernet—  —— network.tmp- AttTabl 2dbf
stp generateAttTables.awky cjaqs ar— X2A0F iy cjass dbf

.att
thp.attLdbf wwtp.dbf

disch.att—X2dbF _ giseh dbf

txt2dbf

river.att river.dbf

Figure3.9: Commandsequencéor automaticpreparation of attributedata

(se€’/src/data/ca tchm ent s/ma k/makef ile. fina Li nc)

In a secondstepof the processinghe text basedtablesare cornvertedinto DBaseformat. The
purposeof thisis to optimizedatamanagemenwithin ARCV IEW.

3.4.3 Core algorithms

Major elementof thedataprocessingonsistof simpleroutineg(e.g.formatconversions).These
will notbedescribedn detalil. In this sectioncoreproblemsof thedatapreparatiorarediscussed.

Creation of ariver segment sequence Theinformationaboutthe logic sequencef the
singleriver sgmentsplaysanessentiatole for the simulationmodel. Whenapplyingtheefficient
tree-walkingalgorithm, for eachsegmentthe upstreamseggmentsmustbe known to be ableto
follow theriver from the mostdown-streanmsegmentup to the sources.

First, the river sgmentsequencés createdn two steps.This sequencés representetly a two-
columntable(fromStretchiID  ,to Stre tchl D) anddescribesvhichsegmentis downstream
of another

Theseinformation canbe computedfrom the digital river network (rivernet ). This cover

ageconsistof two elements:lines andnodes(seeabore). Whenthe topology of the coverage
is created(ARC/INFO commandbuild’), all lines have the two connectechodesas attributes
(fnode =from_node andtnode =to_node). It is then possibleto join both two-columntables
fnode,StretchlD andtnode,Stretch ID to producethedesiredseggmentsequencéable.

(se€’/src/data/ca tchm ent s/ma k/makef ile. fina Li nc)

Creation of network topology as attrib ute table For eachsggmenttwo columnsupl
andup?2 hold the informationaboutthe river network structure. The mostusualconnectionof
segmentsis the’'sequenceandthe 'confluence’. The numberof two columnsis the minimumto
describearivernetworksopology(abinarytree)wheneachstretchis allowedto appeaionly once
in the databaseFor otherinterconnectiortypes(e.g. bifurcationor confluenceof threesegments
in onepoint) morecolumnscouldbe added but resened spacevould only seldomlybe usedand
hencethis would not be efficient. Otherinterconnectionypescanalsobe describedasecbn two
columnswhenaddingfurther’virtual’ segments.

(se€’/src/data/ca tchm ent s/aw k/ge ner ateA ttTa ble s.aw k)

Fromthe above describedsegmentsequencéablefirst an optimalversionfor further processing
is prepared.The tablefromid,toids asthesecondcolumncontainsa list of the downstream
segments. Analogousthe tabletoid,fromids containa list of all upstreamseggmentsin the
seconctolumn.
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Duringtheload procedurethemainroutinelooksupthe highestsegmentID. Thisis importantto
inventfurtherID’sfor virtual segments.

Whenall dataareread,it is searchedor bifurcationsituations.The correspondingeggmentsare
associateavith their neighbourseggments.

Then,the sggmenttableis processedinearanddependendn the numberof upstreamanddown-
streamseggmentghetypefor eachsegmentis decided.The specialcasesaredirectly treated.

Table3.2: S@mentlypes

| Type | upstreanmsegments| downstreanseyments| Description |

0 0 0,1,2 Source

1 1 1,2 Normalsegment
2 2 0,1 Confluence

-2 1 2 Bifurcation

Confluence of three segments in one point Whenexactly threeseggmentaredirectedto
thesamepoint,anew (virtual) segmenthasto beinserted.

sl

Figure3.10: Confluencefthreesggments

The virtual sggmentgetsa lengthof 0. The ID is not appearingn the coveragesof the river
networkandis neutralfor the databas@peration’join’. The simulationsoftwaremustof course
know how to treatsegmentswith a lengthof 0: The chemicalloadsmustbe transferedwithout
loss)to the next downstreanmseggment.

Several end-segments  If severalcatchmentarejoined(e.g.islandstheproblemof multiple
startsggmentgeg. themouths)occursandneedgo bedealtwith.

Thesecanbe interconnectedinearwith virtual segments.By cornventionall ocean-sgmentsare
providedwith negative ID’s.

2 8 2
1 4 7 1 4
3 5 6 3 5
-1 -2

Figure3.11: Several end-sgments

J.-O. WAGNER, F. KOORMANN - TECHNICAL MANUAL GREAT-ER 1.0 - JANUARY 25, 1999



26 3 PRERRATION OF CATCHMENT DATA SETS

Hencethe smallestnumber(in the example-3) resultingfrom sucha situationis the new start
segmentfor theresultingcatchmentThe ocearsegmentinfluenceneithervisualisationnor simu-
lation.

Bifur cation  For bifurcationsituationsbothneighboursareof the type'Bifurcation’. upl will
containthe D of theupstreansegment,while up2 will containthelD of theneighboursegment.

Figure3.12: Bifurcations

Unconsidered situations

Table3.3: Unconsideedsituations

Description | Example

More thanthreesggmentsare directedto the samepoint.
This situationcould be managedimilar to the confluence
of threesegmentsusingvirual segmentsput from a hydro-
logic point of view this situationis mostunlikely andthe
chancédor wrongbasedatahasa muchhigherprobability.

In onepointboth,aconfluencendbifurcationtakesplace.
Sucha crossingis unlikely. Furthermorea chemicalfate
modelwould needfurther informationto dealwith such
a situation (what fraction of which upstreamsegmentis
goinginto which downstreansegment?).

Theseggmentsequencéorm aring. Creatingaring, ariver
networkis nomoreadirectedput anindirectedgraph.The
simulationsystemis not capableo dealwith this situation.

continuedbn next page
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continuedrom previous page
Description | Example

Seperatiorof one sggmentinto morethantwo seggments.
This situationis unlikely from a hydrologicpoint of view.
An errorin thebasedatais to besupposed.
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4 Data Management within End-User System

Dueto the hugequantityof variousdatausedin GREAT-ER, it is necessaryo split up the data
descriptioninto severalparts.

Thedatadescriptionwill startwith thefilesystemandexplainswhereto find thedifferenttypesof
dataandhow they areinter-connectedNext, a hosrtovervien onthe GIS datais givenfollowed
by alist of all GREAT-ER runtimeglobalvariables.Subsequerdescriptionf the variousdata
structuresaregivenin atakular form.

4.1 Location of data in the filesystem

The datacanbedividedinto threegroups,GIS data,fixed dataand usereditabledata. The GIS
datearealwaysfixed andcannot be editedby the user Thefollowing threefiguresillustratethe
locationwithin the GREAT-ER installationfiletree.

GHOME/ ...
__catchments/— .

— backgroundIst.dbf
— disch.dbf

— pics.dbf

— rivclass.dbf

— river.dbf

— wwitp.dbf

— iiiihments.db

—overvi,

—monitoring/— uk/— aireriv/
airest
info/

L_substances.o

Figure4.1: GlSdatawithin thefilesystem
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GHOME/ ...
—catchments

—monitoring/,

Figure4.2: Fixeddatawithin thefilesystem

[ aire

—overview/—.

L_substances.

uk/

odb

(~catchbound/—...
—info/
—rivernet/——...
—disch_river/—...
—dischargest—...
—picS/——...

aireriv/— ...
airestp/— ...
info/ — ...
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GHOME/ ...

—catchments/— aire/~catchbound/—...
—info/
—rivernett——...
—disch_river/—...
—dischargest—...
—pics/

— backgroundlst.dbf
— disch.dbf

— pics.dbf

— rivclass.dbf

— river.dbf

— wwitp.dbf

— catchments.dbf

—overview/—...

—monitoring/— uk/ — aireriv/— ...
airestp/— ...
info/ — ...

User Data

GSCENARIOS t myScenariof— .2

Figure4.3: Usereditabledatawithin thefilesystem
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4.2 Structures of the GIS data

All geographidataarestoredas ARC/INFO workspacesAn ARC/INFO workspacses a di-
rectory of the filesystem. Eachcoverageis storedin a subdirectorywith the coverages name.
A workspacealwayscontainsthe directory’info’ whereattribute informationof the geographic
objectsarestored.

For GREAT-ER, mostof theattribute dataarestoredin separat®Basefiles. Thesearejoinedto
the coveragesachtime in the startupphaseof GREAT-ER.

Thefollowing tablelistsup all ARC/INFO workspacesf a GREAT-ER installation:

Table4.1: ARC/INFO Workspaces

| Path Description | Coverages |

GHOME/catchments/aire| Specificgeographi@datafor catchment catchbound, river
‘aire’. Analogworkspacesxist for all | net,  dischriver,

otheravailablecatchments. dischages,pics
GHOME/overvien Mapsfor generaleuropeanpverview. | euviev
GHOME/overvien/de All overview mapscoveringGerman. | pppoint, pppoly,

Analogworkspacesor othercountries| rdline, rrline (not
are also existing. Theseworkspaceg fixed)

basically contain a subset of data
known as the Digital Charts of the
World (DCW).
GHOME/overvien/delitter | Further overview information for a | cities, rhein,
catchment. If geographicdata do | biol_wq (notfixed)
not sene a generalpurpose,but in-
steadaretunedfor aspecificcatchment
they are separatedrom the country-

workspaces.
GHOME/monitoring/uk | Collectionof coverageswith monitor | aireriv, airestp, ...
ing sitesandmonitoringdata. (notfixed)

All GREAT-ER coveragesarein geographigrojection. The following table lists up the most
importantcoveragesandtheir type:

Table4.2: Main Covernges

| Coverage | Type | Description \
catchbound Polygon| Boundaryof a catchment. It is usedin a scenarioview
aswell asin the main overviev window. No particular
attributedata.

continuedbn next page
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continuedrom previous page

Coverage | Type | Description

rivernet Line(=Arc) | River networkof a catchmentAttributesarestoredin the
file river.dbf.

dischages | Point Dischapgesitesof a catchmentAttributesarestoredin the
file disch.dbf.Dischage sitesareindependenof the river
network.

dischriver | Line(=Arc) | The lines indicate where the dischagesare enteringthe
river network. No particularattributes(exceptthe IDs of
the correpsondinglischage point andriver stretch: Dis-
chlD andStretchiD).

euview Polygon Countriesjncluding namesasattributes. Thesedatawere
takenfrom the ARCVIEW packageandcontainsomeaddi-
tional attributedata.
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4.3 Global Variables

Globalvariablesn Avenue aremarkedby anunderlineasthefirst characterin GREAT-ER all
globalvariablesareinitializedin thescript’initialize.ave’. Seesection5.2onpage79for atakular
descriptionin which Avenue scriptsthe variablesareusedand/ormodified.

Table4.3: MostIimportantGlobal Variables

Name Type Description \

_activeScenario Dictionary(Scenario) Pointsto the currently active scenario. This
scenariois in the list of the openscenarios
(_openScenarios).

_catchments VTab This is the pointer to the CatchmentAlias
Table.

_eventDelay Number This number (in seconds)determinesthe
GREAT-ER-internal interval for updating
scenarios.An updatesignalis sendto every
view window. Thosewhich arerepresenting
ascenariowill checkfor changege.g.endof
simulation).

_distribTypes Dictionary Containsa textual explanationfor the distri-
bution type codes('0’ - '3’). Thetype are
hard-codedn ’initialize.ave’.

_fieldsDic Dictionary Containsthe contentsof the FieldnameAlias
Table (DBasefile ‘fields.dbf) in a moredy-
namicalstorage.

_flow Number Only consideredn the menucommand Se-
lectRivernetby Flow’. Thisnumberspecifies
the minmumflow in of river stretcheg
to beshavnin theview window.

_greaterDLL DLL Pointerto the (loaded)DynamicLink Library

of GREAT-ER. This library is storedin the
file GHOME/bin/greatedll.

_GREATER_STATE String This text indicatesthe stateof the GREAT-
ER package(e.g. 'alpha’ for a versionthat
is only for internaltesting,’beta’ for alarger

testinggroup).
_GREATER_VERSION | String Containgheversionnumberof GREAT-ER.
Jlog LineFile Pointer to the log-File. In principle, ev-

ery GREAT-ER-scriptwritesinto thelog file
whenit is startedandwhenit is ended.Sev-
eral otherinformationarewritten to this file.
Thefile is openedn thescript’initialize.ave’
and will be remored when GREAT-ER is
properlyended.

continuedbn next page
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continuedrom previous page
Name | Type Description

_no_.dos box String Containsinitializationstringfor theAvenue
command System.Excute’to avoid the ap-
pearancef aDOS-BoX.

_openScenarios List Unsortedlist of the currentlyopenedscenar
ios. Theelementof this list areof thetype
Dictionary(Scenario)Thislist is alsousedto
setup the scenarioselectionin the GREAT-
ER mainmenu.

_paramsDic Dictionary | Contains the contentsof the Paramsnhame
Alias Table (DBasefile 'params.dbf in a
moredynamicalstorage.

_root String Containghecontentf theervironmentvari-
ableGHOME asastring. Thisis therootpath
of thecurrentlyexecutingGREAT-ER.
_rootSce String Containghecontentf theervironmentvari-
able GSCEMRIOS as a string. This is
the root pathto the currentlyactive scenario

directory

_Substances oDB Pointerto thecurrentlyloadedsubstancelata
base.

_wish String Containghe pathto the Tcl/Tk shellwhichis

usedto avoid DOS-Boyesin somecases.
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4.4 Catchment Alias Table

A specialdatafile is GHOME/catchments.dbflt is usedto locatethe ARC/INFO workspace
of a catchment.This is necessargincethe namesor workspacesannotbe choserfreely. The
following tabledescribeshe contentf the Dbasefile:

Table4.4: CatcthmentAlias Table catchments.dbf

| Field | Type | Description \
ID String[20] | Identificationfor acatchmentn anicespelling(usingalsocapital
lettersandnon-alphabeticatharacters)This entryis usedfor the
selectionof acatchmentn theDialogs’New Scenario’and’Edit

Scenario’andalsodisplayedat severaloccasionsn the GREAT-

ER easy-to-us@art.

Dir String[20] | Specificatiorof thecatchmentslirectory Only thelastpartof the
pathmustbe specified(it is assumedhat the directoryis under
GHOME/catchments).

Country | String[5] | Shortcodefor the country the catchmenis (mainly) associated
to. No official codesareused. Currentlyonly four aredefined:
uk for United Kingdom, de for Germa, it for Italy andbe for

Belgium. Basicallythis two-lettercodeis the nameof the sub-
directoriesin GHOME/overvien and GHOME/monitoring. It is
usedwhenapplyingsomecommand®f the 'Display’ menu.
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45 Fieldname Alias Table

Thistablecontainanformationon severaldatafieldsn GREAT-ER. The DBasefile
GHOME/misc/fields.dbf
is copiedto a Dictionaryfor betterhandlingin the Avenue scripts.

Table4.5: FieldnameAlias Tablefields.dbf

| Field | Type | Description |
Variable | String[14] ID (name)of thefield.
Unit String[25] Unit of theparameteof thecorrespondindield in text form. This
text is usedfor the easy-to-usenodeidentificationdialogs.
Display | String[75] Long(readableflescriptiorof theparameteof thecorresponding
field. This text is usedfor the easy-to-usenode identification
dialogs.

Default | Number[18.9]| Defaultvalue.Thisinformationis usedfor only afew fields.
gmodel | Number[2] Is this field usedfor GREAT-ER simulation mode 1 (0=no,

1=yes)?

gmode2 | Number[2] Is this field usedfor GREAT-ER simulation mode 2 (0=no,
1=yes)?

gmode3 | Number[2] Is this field usedfor GREAT-ER simulation mode 3 (0=no,
1=yes)?
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4.6 Parametername Alias Table

Thistablecontainsnformationon severalparametergn GREAT-ER. The DBasefile
GHOME/misc/params.dbf
is copiedto a Dictionaryfor betterhandlingin the Avenue scripts.

Table4.6: Paramternam@lias Table params.dbf

| Field | Type | Description |
Variable | String[25] ID (name)of the variable. This nameappearsasthe Key in the
SubdictionarieSubstanceModelModeor CatchmentBramters.

Unit String[25] Unit of the parameteim text form. Thistext is usedfor the easy-

to-usemodeidentificationdialogs.

Display | String[75] Long (readable)descriptionof the parameter This text is used
for the easy-to-usenodeidentificationdialogs.

Default | Number[18.9]| Default valuefor the parameter This numberis offeredin the
dialogswhenchoosinghe’'Default’ Button.

DefDistri | Number[2] Codeof thedistributiontype of thedefaultvalue.

VarType | String[10] Semicolonseparatedist of distribution type codesallowed for
this parameter This informationis forwardedto the parameter
dialogsto let themavoid senselesdistributionselections.

gmodel | Number[2] Is this parameteusedfor GREAT-ER simulationmodel (0=no,
1=yes)?

gmode2 | Number[2] Is this parameteusedfor GREAT-ER simulationmode2 (0=no,
1=yes)?

gmode3 | Number[2] Is this parameteusedfor GREAT-ER simulationmode3 (0=no,
1=yes)?

WRange | String[30] Interval descriptionfor alogic rangeof the parametevalue. Re-

fer to the params.dbtontentdor exampleson the syntaxof the
rangestrings. Therangestringsare only processedh the corre-
spondingdialogs(notin Avenue).

ERange | String[30] Interval descriptionfor a physicalrangeof the parametewalue.
Referto the params.dbtontentsfor exampleson the syntaxof
the rangestrings. The rangestringsare only processedn the
correspondinglialogs(notin Avenue).
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4.7 Parameter Dictionary

During executionof GREAT-ER andfor storingin ObjectData Base(ODB) format, the ARr-
cVIEw classDictionaryis oftenusedfor typical collections(pleasaeferto the ARCVIEW manu-
alsfor detaileddescriptionof this class).The mostimportantoneis the ParameterDictionary (in

this documenteferredasDictionary(P)):

Table4.7: SubdictionaryParameter

| Key

| Type |

Description \

value

WRangeExceede

DistriTyp

required

Comment

String

d String

String

String

String

Theactualvalueof the paramterThis caneitherbeasim-
ple floating point numberor (in the caseof an attached
distribution) more than one number separatedby semi-
colons. In the caseof parametersith a differenttype
(e.g. Boolean)this entry containsa certaincoding (e.g.
'0O'=false, '1'=true). The codingis explainedin the de-
scriptionof thecorrespondingparameter
Holdsinformationaboutexceedancef thewarningrange.
'0’ indicateghatthevalueis insidethewarningrange.’l’
indicateghatthevalueis outsidethewarningrange(values
cannotbeoutsidetheerrorrange).

Describeghe distributiontype of the parameter:0’ = not
distributed,’l’ = normaldistribution,’2’ =log-normaldis-
tribution,’3’ = uniform distribution.

Is either’0’ (= notrequired)or '1’ (= required). Whether
a paramteris required for a simulation with the cur
rent model selectionsis determinedvia the routine
'f _IsNotRequired.ee’. Theinformationaboutrequirement
is basicallyusedby thedialogswhich presennot required
paramtersn a differentcolorthanblack.

A commenttext for the correspondingparameter By de-
fault filled with thetext 'none’.

ThosedictionarieseferredasDictionary(S)represensimplifiedparamtersvhich consistonly of

the’value’ entry,
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4.8 Substance Database

Thedefaultsubstancdatabasés locatedn thefile GHOME/substances.odimdis anObjectData
Base(ODB) asusedby ARCVIEW. Thisfile is loadedduringthe start-upphaseof GREAT-ER.
The substancelatabaseontainsa setof substancesachbeinga setof parametergollectedin
a Dictionary. DictionariesunderARCVIEW (Avenue) arealsoknown as collectionsin object-
orientedterms.A collectionis anobjectthatcancontainotherobjects.

For adetaileddescriptionof thedatatypesODB andDictionary, pleaseeferto theUsers Manual
of ARCVIEW. For moreinformationaboutthe parameterpleasereferto the documentatiorof

the simulationsoftware.

Thedifferentobjectsstoredin the substancelictionarycanbeaccessedtia a key. Thekeys, their
typeandashortdescriptionis givenin thefollowing table:

Table4.8: SubdictionarySubstance

| Key | Type | Description

SubstancelD Dictionary(S)| Thesubstanc@ame.

casNo Dictionary(S)| The Chemical Abstract Service number of the
substance.

ID String The combinationof SubstancelD andcasNo:
Identificationof the substanceisedin the window
title.

einecsNo Dictionary(S) | The Europeaninventory of Existing Commercial
ChemicalSubstancesumberof the substance.

synonym Dictionary(S)| substanceynoryms

M Dictionary(P)| Molar mass

pKa Dictionary(P) | acid/ basedissociatiorconstant

protolysis Dictionary(P)| acid(1) or base(-1) dissociatiorfactor(neutral= 0)

K_.OW Dictionary(P) | octanol/ waterpartitioningcoeficient

ws Dictionary(P) | watersolubility

vp Dictionary(P) | vaporpressure

H Dictionary(P) | Henrycoeficient

DefaultConsump tio n | Dictionary(P)| Consumptiorusedby defaultin a simulationif no
othervaluesaredefined.

K_DO Dictionary(P) | biodegradation affinity constanfor oxygen

Q10 Dictionary(P) | temperatureorrectionfactorfor biodegradation

k_std _biodeg Dictionary(P)| standardloublefirst-orderbiodegradatiorrate

a_anaerobic Dictionary(P) | anaerobidbiodegradationcorrectionfactor
a_anoxic Dictionary(P)| anoxicbiodegradatiorcorrectionfactor
continuedbn next page
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continuedfrom previouspage

Key | Type | Description

a_sorbed Dictionary(P) | sorbedbviodegradatiorncorrectionfactor

k _aerobic Dictionary(P) | ???not usedary more: standarcaerobicbiodggra-
dationrate

useMonod Dictionary(P)| Switchfor consideratiorof monodkinetics(0 = no,
1=yes)

k _max Dictionary(P)| Monod: max. biodegradatiorrate

Y Dictionary(P)| Monod: biomassyield

K.s Dictionary(P)| Monod: affinity constant

b Dictionary(P)| Monod: biomassecayrate

k_instream Dictionary(P) | defaultinstreanremoval rate

k_vol Dictionary(P)| defaultvolatilisationrate

k _deg Dictionary(P)| defaultdegradatiorrate

k_hydr _a Dictionary(P)| acidhydrolysisrate

k_hydr _b Dictionary(P)| basehydroloysisrate

k_hydr _n Dictionary(P) | neutralhydrolysisrate

k_photo Dictionary(P)| nearsurfacephotolysisrate

a_river Dictionary(P)| correctionfactorfor biodegradationin rivers

K AW Dictionary(P) | dimensionlessienry’sLaw Constant

Kd_river Dictionary(P) | river - solids/ liquid partitioning

Kd_ML Dictionary(P)| mixedliquor - solids/ liquid partitioning

Kd_sewage Dictionary(P) | sevage- solids/ liquid partitioning

R_primary Dictionary(P) | chemicalremoval in primarysettler

Ractivated _sludge | Dictionary(P)| chemicalremaoval in activatedsludge

R_trickling _filter Dictionary(P) | chemicalremoval in trickling filter

a_AS Dictionary(P)| correctionfor biodegradationin activatedsludge

k_WWTmonbio Dictionary(P)| ratefor non-biologicaldegradationn WWTPs

R_sewer Dictionary(P) | chemicalremoval in sever

| modified | Boolean | modifiedflag for storagecontrol
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4.9 Scenario Data

All datarelatedto a scenarioare storedin one subdirectoryof GSCENARIOSIn a scenarics
directorythe attribute datafor the river network,dischages,etc. arestoredas DBasefiles. The
DBasefiles cannot directly be modifiedin the easy-to-usenode.Indirectchangesreperformed
e.g.viathe’Edit Dischage-siteData’ routine.

All modelparameterandthe selectedsubstanceataarestoredin the ODB file
GSCENARIOS/m$cenario /sc enar io.0 db.
Thisfile containsoneDictionarywhich holdsall scenariadata:

Table4.9: SubdictionaryScenario

| Key | Type | Description |
Title String Nameof thescenario.
modified Boolean Indicates whether currently

openedscenarichasbeenmodi-
fied sincethelastsave-operation
(0’ =no,’l’ =yes).
modifiedSincelLastSim Boolean Indicates whether the ary pa-
rameterhas changedsince the
last simulation('0’ = no, 1’ =
yes).

Comment String Text for commentingupon the
scenario.

CatchmentID String ID of the selectedcatchment.
ThelD appearsn theCatchment
Alias Table.
CatchmentBrameters| Dictionary(CatchmenParameters) Collection of parametersde-
scribingthecatchment.

ModelMode Dictionary(ModelMode) Collection of selections and
switsches for the simulation
execution.

Substance Dictionary(Substance) Contains a full substanceg

dataset. When selecting a
substance from a substance
databasea full copyis attached
here.
Results Dictionary(Results) Collection of results data and
pointersto results.

continuedbn next page
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continuedrom previouspage
Key | Type | Description
StartStretch Dictionary(StartStretch) Somedatafor the handlingof a
startstretch(only existing when
asubcatchmeris selected.
Tmp Dictionary(Tmp) Various temporay information.
Beforea scenarids saved, these
dataaredeleted.
Table4.10: SubdictionaryCatchmentRrameter
Key | Type | Description
temp _water Dictionary(P) | watertemperature
temp _sewage | Dictionary(P)| sevagetemperature
temp _air Dictionary(P) | air temperature
wind _speed Dictionary(P)| wind speed
h_air Dictionary(P) | air mixing height
SS_sewage Dictionary(P) | suspendedolidsin sevage
f _oc_sewage Dictionary(P) | sevagesolidsOC fraction
ro _SS.sewage | Dictionary(P)| sevagesolidsdensity
PHI _cap -BOD | Dictionary(P)| percapitaBOD flux
PHI _cap N Dictionary(P) | percapitaN flux
R prim _BOD Dictionary(P) | BOD removal efficiengy in primarysettler
R prim _N Dictionary(P) | N removal efficiengy in primarysettler
r _end Dictionary(P) | activatedsludgeendogenousgespiratiorrate
f _oc_ML Dictionary(P)| ML solidsOC fraction
ro _SS.ML Dictionary(P)| ML solidsdensity
PSI Dictionary(P) | empiricalconstanfor surfaceaeration
kGa kLa Dictionary(P) | kGa/ kLa
ML.salinity Dictionary(P)| salinity of activatedsludgeML
CSQDWF Dictionary(P)| combinedsaverflow asfractionof DWF
K_air Dictionary(P) | masstranferin air
K_water Dictionary(P) | masstranferin water
k_sorb _prim Dictionary(P)| 1storder(de)sorptiorrate- primarysettler
k_sorb _ML Dictionary(P) | 1storder(de)sorptiorrate- ML
k_sorb _sec Dictionary(P)| 1storder(de)sorptiorrate- secondargettler
a_prim Dictionary(P)| PrimarySettler:Effectof Q/DWF onsolidsremoval
a_sec Dictionary(P)| SecondarySettler: Effect of Q/DWF on solids
removal
continuedbn next page
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continuedrom previous page

Key | Type

Description

temp _corr | Dictionary(P)

wind _corr | Dictionary(P)
SS.corr Dictionary(P)
DQcorr Dictionary(P)
BODcorr Dictionary(P)
k_SS_corr Dictionary(P)

correlation of temperatureto flow (both aire and
water)

correlationof wind speedo flow

correlationof SSto flow

correlationof DO to flow

correlationof BOD to flow

correlationoff SSsedimentatiomateto flow

Table4.11:SubdictionaryModelMode

| Key | Type | Description

mc._shots String | Numberof Monte Carloshotsto perform

mode_sewer String Model mode(1, 2 or 3) sever model

impose _sewer String | flag(0=no,1=yes):imposeselectednodelmodefor
all saver

mode_ AS String Model mode(1, 2 or 3) activatedsludgemodel

impose _AS String | flag(0=no,1=yes):imposeselectednodelmodefor
all AS STP

mode_TF String Model mode(1, 2 or 3) trickling filter model

impose _TF String | flag(0=no,1=yes):imposeselectednodelmodefor
all TF STP

mode._river String Model mode(1, 2 or 3) river model

impose _river String | flag(0=no,1=yes):imposeselectednodelmodefor
all stretches

biodegradation  _model String | flag (0=off, 1=on)biodegradatiormodel

hydrolysis  _model String | flag (0=off, 1=0n)hydrolysismodel

photodegradati on_model | String | flag(0=off, 1=on)photodgradatiormodel

sedimentation  _model String | flag (0=off, 1=on)sedimentatiomodel

volatilization _model String | flag (0=off, 1=on)volatilizationmodel

BGConcentratio n Number| backgroundtoncentration

Table4.12: SubdictionaryResults

| Key | Type | Description
FileName String | nameof modelresultsfile
Csimtheme | FTheme| basicthemegeneratedftersimulation
CsimvTab VTab tablewith simulationresults
continuedon next page
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continuedrom previous page

Key | Type | Description

RiverFactor Number | unit conversionfactor assumingoriginal results
in [mg/L]

RiverUnit String newv CsimUnit astext

Classtheme FTheme| themegeneratedby Csim Classes River

Csim XX FTheme| Themeof XX Csimpercentile

CombineCsimFl ow FTheme| Themeresultingfrom themenucommandCom-
bine Csim/Flov’

FileNameSTP String nameof modelresultsfile for intermediatere-

sultsof influentandeffluent
CsimSTPinflue ntT heme | FTheme| theme shaving influent results generatedvia

menucommand

CsimSTPefflue ntT heme | FTheme| theme shaving effluent results generatedvia
menucommand

CsimSTPvtab VTab table with simulation results of influents and
effluents

STPFactor Number | unit conversionfactor assumingoriginal results
in [mg/L]

STPUnit String newv CsimUnit astext

PECinitial String | text containingthe resultsof the last PECintial
computation.

PECcatchment String text containingthe resultsof the last PECcatch-

mentcomputation.

Table4.13: Subdictionaryfmp

| Key | Type | Description |
chart Chart chartof concentratiorprofile. Createdwhen performing
correspondingnenucommand.
dir FileName| containghe pathfor the correspondingcenario.
dischTab Table ARCVIEW table containingthe data of the DBasefile
disch.dbf
market®b Table ARCVIEW tablecontainingthedataof the DBasefile mar-

ket.dbf This datasetdoesnot initially exist. It is created
when additionalmarketinformationare specifiedvia the
menucommandEdit MarketData’'.

odb oDB the ObjectDataBaseof the correspondingcenario.
pictureThemeg FTheme | themecontaininga point coveragewhich shows the loca-
tionsof availablephotographs.

continuedbn next page
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continuedrom previous page
Key | Type | Description
profile VTab | table containingthe resultsof the routine 'Concentration
profile’.
rivclassBb | Table | ARCVIEW table containing the data of the DBasefile
rivclass.dbf
riverTab Table | ARCVIEW table containingthe data of the DBasefile
river.dbf
view View | the ARCVIEW view whereall themedfor the correspond-
ing scenaricaredisplayed.
wwtpTab | Table| ARCVIEW table containingthe data of the DBasefile
wwitp.dbf
Table4.14: SubdictionanyStartStretch
| Key | Type | Description
markerThemg FTheme| themewhich containgust a clearmarkerfor the new start
segmentof theriver network.
stretchID String | thelD of thenew startstretch.
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5.2 Avenue Global Variables

Thefollowing tableslist all Avenue Scriptsthe namedglobalvariableis usedin. Seesection4.3

on page33for adetaileddescriptionof the mostimportantglobalvariables.

Table5.148:RefeenceTable Global Variable _FieldList

_FieldList used in

imsMakeHTML.ave

Table5.149:RefeenceTable Global Variable GREATERSTATE

_GREATERSTATEUSed In

Easy-to-useMode.ave GREAT-ER.ave
Help_Info.ave Report.ave
easy.ave initialize.ave

Table5.150:RefeenceTable Global Variable GREATER/ERSION

_GREATER/ERSIONused in

Help_Info.ave Report.ave
initialize.ave

Table5.151:RefeenceTable Global Variable _RecordList

_RecordList used in

imsMakeHTML.ave

Table5.152:RefeenceTable Global Variable WebServerURL

“WebServerURL used in

imsConnect.ave
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Table5.153:RefeenceTable Global Variable _activeScenar io

_activeScenario usedin

BackgroundConc.ave
CalcCsimx.ave
CloseSubstance.awe
ConcProfile.ave
Csim_Classes_River.ave
EditDischargeData.ave
EditEnvironParams.ave
EditMarketDataTool.ave
EditRiverParams.ave
EditSewerParams.ave
EditWWTPParams.ave
EnablelfCsim.ave
EnablelfSceHasCatchment.ave
EnablelfSubCatchment.ave
ExportConcProfile.ave
NewScenario.ave
OpenActiveScenario.ave
OpenSubstance.ave
PEC._initial.ave

PECinitial.ave

Picture.ave
RemoveBackgroundData.ave
RiverFlows.ave
SaveScenarioAs.ave
SelectBackgroundData.ave
SelectSubCatchmentFromView.ave
SelectSubCatchmentTool.ave
ShowSTPEffICsim.ave
SimulDataChedk.ave
StopSimulation.ave
alphaConcProfile.ave
alphaSelPopAndFlow.ave
f_MakeMarketTab.ave
f_RemoveMarketTab.ave
f_RemoveWWTPEIlimTab.ave
f_UpdateMenuGreater.ave
initialize.ave

view_close.ave

BaselineConcentration.ave
CloseScenario.ave
CombineCsimFlow.ave
ConcProfileTool.ave
EditCatchmentData.ave
EditDischargeDataTool.ave
EditMarketData.ave
EditModelMode.ave
EditScenario.ave
EditSubstance.awe
EnablelfChart.ave
EnablelfPictures.ave
EnablelfSceHasSubstance.ave
ExitGREAT-ER.ave
LoadSubstance.ave
NewSubstance.ave
OpenScenario.ave
PEC_Regional_River.ave
PECcatchment.ave
PickSubstance.ave
PictureTool.ave

Report.ave
SaveScenario.ave
SaveSubstance.awe
SelectCatchment.awe
SelectSubCatchmentMarker.ave
ShowBackground.ave
ShowSTPInfICsim.ave
StartSimulation.ave
addDCW.ave
alphaConcProfileTool.ave
f_IsNotRequired.ave
f_MakeWWTPEIlimTab.ave
f_RemoveResults.ave
f_SelectUnloaded.ave
f_WriteSimullnput.ave
removeDCW.ave
view_update.ave

Table5.154:RefeenceTable Global Variable _catchments

_catchments

used in

GREAT-ER.ave
SelectBackgroundData.ave
SelectCatchmentByName.ave
SimulDataChedk.ave
addCatchView.ave
f_CopyDefaultTabs.ave
initialize.ave

view_update.ave

RemoveBackgroundData.ave
SelectCatchment.awe
ShowBackground.ave
StartSimulation.ave
addDCW.ave
f_ScenarioDlg.ave
removeDCW.ave

Table5.155:RefeenceTable Global Variable _distribTypes

_distribTypes

used in

Report.ave

initialize.ave
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Table5.156:RefeenceTable Global Variable _eventDelay

_eventDelay usedin

initialize.ave sendEvents.ave

Table5.157:RefeenceTable Global Variable _fieldsDic

_fieldsDic used in

Report.ave initialize.ave

Table5.158: RefeenceTable Global Variable _flow

flow wusedin

Flow.ave initialize.ave

Table5.159:RefeenceTable Global Variable _greaterDLL

_greaterDLL used in
Csim_Classes_River.ave EditCatchmentData.ave
EditDischargeDataTool.ave EditEnvironParams.ave
EditMarketDataTool.ave EditModelMode.ave
EditRiverParams.ave EditSewerParams.ave
EditWWTPParams.ave Export.ave
Help_Model.ave Help_Ul.ave
Import.ave StartSimulation.ave
Viewldentify.ave f_SaveScenario.ave
f_ScenarioDlg.ave f_SelectScenario.ave
f_SubstanceDlg.awe initialize.ave
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Table5.160:RefeenceTable Global Variable _log

Jog usedin

BackgroundConc.ave
CalcCsimx.ave
CloseScenario.awe
Csim_Classes_River.ave
Dont_Close.ave
EditDischargeData.ave
EditEnvironParams.ave
EditMarketDataTool.ave
EditRiverParams.ave
EditSewerParams.ave
EditWWTPParams.ave
Export.ave

Flow.ave
Help_Model.ave
Import.ave
NewScenario.ave
OpenScenario.ave
PEC._initial.ave
PECinitial.ave
Picture.ave
RemoveBackgroundData.ave
Report.ave
SaveScenarioAs.ave
SelectCatchment.ave
SelectSubCatchmentFromView.ave
SelectSubCatchmentTool.ave
ShowSTPEffICsim.ave
SimulDataChedk.ave
StopSimulation.ave
ViewLodfile.ave
addDCW.ave
alphaConcProfileTool.ave
f_CloneParamList.ave
f_CopyDefaultTabs.ave
f_DetermineUnit.ave
f_MakeMarketTab.ave
f_MultiClassAnalysis.ave
f_RemoveMarketTab.ave
f_RemoveTabs.ave
f_SaveScenario.ave
f_Scenariolnfo.ave
f_SelectLoaded.ave
f_SelectScenario.ave
f_SubstanceDlIg.ave
f_WriteSimullnput.ave
imsGetMapPoint.ave
imsMakeHTML.ave
imsParse.ave
initPopUp.ave
removeDCW.ave
view_close.ave

BaselineConcentration.ave
ChangeSubstanceDB.ave
CombineCsimFlow.ave
DeleteScenario.ave
EditCatchmentData.ave
EditDischargeDataTool.ave
EditMarketData.ave
EditModelMode.ave
EditScenario.ave
EditSubstance.awe
ExitGREAT-ER.ave
ExportConcProfile.ave
GREAT-ER.ave
Help_Ul.ave
LoadSubstance.ave
NewSubstance.ave
PEC_Regional_River.ave
PECcatchment.ave
PickSubstance.ave
PictureTool.ave
RemoveThemes.ave
RiverFlows.ave
SelectBackgroundData.ave
SelectCatchmentByName.awe
SelectSubCatchmentMarker.ave
ShowBackground.ave
ShowSTPInfICsim.ave
StartSimulation.ave
Viewldentify.ave
ZoomCatchmentExtentave
alphaConcProfile.ave
alphaSelPopAndFlow.ave
f_CloneScenario.ave
f_DeleteTabs.ave
f_IsNotRequired.ave
f_MakeWWTPEIlimTab.ave
f_ODB_Remove.ave
f_RemoveResults.ave
f_RemoveWWTPEIlimTab.ave
f_ScenarioDlg.ave
f_SelectAll.ave
f_SelectMostDownUnloaded.ave
f_SelectUnloaded.ave
f_UpdateCatchViewTile.ave
imsConnect.ave
imsMainPage.ave
imsMakeMap.ave
imsTest.ave

initialize.ave
sendEvents.ave
view_update.ave

Table5.161:RefeenceTable Global Variable _-no _dos _box

_no_dos _box used in

DeleteScenario.ave
StartSimulation.ave
initialize.ave

ExportConcProfile.ave
f_WriteSimullnput.ave
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Table5.162:RefeenceTable Global Variable _openScenarios

_openScenarios  used in

DeleteScenario.ave DeleteSubstance.ave
EnablelfActiveScenario.ave EnablelflsActiveScenario.ave
EnablelfModelSelected.ave EnablelfSubDBAnNndActiveSce.ave
ExitGREAT-ER.ave NewScenario.ave
OpenScenario.ave PickSubstance.ave
f_UpdateMenuGreater.ave initialize.ave

view_close.ave

Table5.163:RefeenceTable Global Variable _paramsDic

_paramsDic used in

Report.ave SimulDataCheck.ave
f_IsNotRequired.ave initialize.ave

Table5.164:RefeenceTable Global Variable _root

_root usedin
Csim_Classes_River.ave EditDischargeData.ave
EditMarketData.ave EditScenario.ave
Export.ave ExportConcProfile.ave
GREAT-ER.ave Import.ave
NewScenario.ave SelectCatchment.awe
addCatchView.ave f_CopyDefaultTabs.ave
f_SelectScenario.awe initialize.ave
view_update.ave

Table5.165:RefeenceTable Global Variable _rootSce

_rootSce usedin
EditScenario.ave Export.ave
Import.ave NewScenario.ave
f_SelectScenario.awe initialize.ave

Table5.166:RefeenceTable Global Variable _substances

_substances used in
ChangeSubstanceDB.ave DeleteSubstance.ave
EnablelfSubDBAndActiveSce.ave EnablelfSubstanceDB.ave
LoadSubstance.ave OpenSubstance.aw
SaveSubstance.ave f_ScenarioDlg.awe
initialize.ave

Table5.167:RefeenceTable Global Variable _unitsTab

_unitsTab used in

Viewldentify.ave
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Table5.168:RefeenceTable Global Variable _wish

_wish used in

initialize.ave

5.3 Scripts / Programs

The following tableslist all Avenue Scriptsthe namedscript/ programmes calledby. Please
notethatfor the executionof the scriptsthereferringinterpretermustbe started. ThesearewisH
for Tcl/Tk-ScriptsandGAwK for awk-Scripts

Table5.169:RefeenceTable Script/ Programmewgnuplot

wgnuplot called in

PEC._initial.ave

Table5.170:RefeenceTable Script/ Programmeclassify

classify calledin

Csim_Classes_River.ave

Table5.171:RefeenceTable Script/ Programmedbf2txt

dbf2txt called in

ExportConcProfile.ave

Table5.172:RefeenceTable Script/ ProgrammesimSTP2db4.aw k

simSTP2db4.a wk called in

StartSimulation.ave

Table5.173:RefeenceTable Script/ Programmesimul2db4.awk

simul2db4.awk called in

StartSimulation.ave

Table5.174:RefeenceTable Script/ Programmesimul

simul called in

StartSimulation.ave

Table5.175:RefeenceTable Script/ Programmext2dbf

txt2dbf called in

Csim_Classes_River.ave StartSimulation.ave
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6 GREAT-ER Messages

6.1

Conventions

We have setup certaintypographiaconventionsto accentuatéhe meaningof wordsmentionedn
this manual. Thefollowing tabledescribeshemain corventions:

6.2

Style Meaning

Serif Usualtext

Italic Emphasis

SMALL CAPITALS Productd Software

Sans Serif Menuitems

Slanted Input

Typewriter Softwareoutput,messages

Typewiter slanted | File namesdirectories
PATH Systemvariablese.g. PATH

Hints

Hints areusuallyonly informational. Although somethinghasfailed thereis no real errorin the
sensef lossof dataor inavailablefunctions.Following the hintsandtheadditionalremarksgiven
in this sectionthe problemscanbe solved.

. No substance database found - -creating new.

For somereasorthedefaultsubstanceatabaseouldnotbefound. Thereforeanew file en-
tittedsubst ance. odb wascreatedo generatenev defaultdatabaseYoumaytry toin-
stall manuallyor to copyinganotheisubstanc®B to thedefaulthamesubst ance. odb.

. Sorry, it is not allowed to close this window.

You have tried to closetheview of Europe(the GREAT-ER basicview) by theclicking on
the closebutton ("X”) on thewindow title bar The resultingprocessvould be similar to
themenuitem Exit but is not stableandmay causdossof data.For thisreasortheactionis
prevented.Pleasausethe Exit itemto closeGREAT-ER.

. Sorry there is already an open scenario with this title.

It is notallowedto have two openscenariosvith the samename.The scenaricmameis the
key to identifying a scenaricandmustbe unique. Pleaseclosethe currentlyopenscenario
with thenamein questionif youwantto openthenew one.

. It is necessary to first save the scenario.

For reason®f stability anddatasafetyit is only allowedto changecatchmentatafor an
unmodifiedscenarioj.e. ascenarialirectly saved beforechanginghe catchmentata.

. No substance specified for active scenario

No substancéoundfor active scenario As marketdataanddischage-sitedatadialogsoffer
usersthe opportunityto overwrite generalsubstanceettingsby site-specificvalues,these
areonly applicablef a substancéasalreadybeenselected.
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6. A simulation for this scenario seems to be still in progess.
Thisis atypical hint: currentlynot available,the function canbe executedsometime later
becausdt is not possibleto run morethanonesimulationat a time for a scenario.

7. This selection tool has to be applied to the active scenario
view
You have clickedon theview with the Europearoverview while thesubcatchmergelection
tool wasactive. Themessagappearsbecausét is not possibleto selecta stretchfrom the
overview.

6.3 Warnings

Warningsaregivenif somethinghasgonewrong. Thesearedifferentto errorsin the sensehat
they donot causea lossof dataandmayberesohedwith the useof thetechnicaldocumentation.

1. Environment  variable <GHOME>not set.
Although this ervironmentvariableneededoy GREAT-ER (specifyingthe GREAT-ER
homedirectory)is setby the set-upprogram,it is now missing(maybedeletedmanually).
A following dialog enablesyou to specifythe homedirectoryfor the currentGREAT-ER
sessiorbut it is recommendetb setthe variablepermanentlyvith thesystemsettings.

2. Environment  variable <GSCENARIOS>not set.
Although this ervironmentvariableneededoy GREAT-ER (specifyingthe GREAT-ER
sceanrialirectory)is setby theset-upprogramijt is now missing(maybedeletednanually).
A following dialog enablesyou to specifythe homedirectoryfor the currentGREAT-ER
sessiorbut it is recommendetb setthe variablepermanentlyith thesystemsettings.

3. No unit information available. Unit is set to [mg/L].
Please check your system / scenario parameters!
For somereasortheautomatiaunit corversionhasfailed. The simulatoroutputis [mg/L] so
it is assumedhattheloadeddatais in this unit. Pleasecheckthis assumptionThismessage
also appearsvhenno releaseof the substancénasbeenspecified(e.g. a catchmentvith
only industrialdischagesandno site-specifiaelease).

4. GREAT-ER menu not found.
The GREAT-ER menustructureseemso be corrupt. This canhappenby modifying the
structurein the ExpertMode. A rough solutionis to leave GREAT-ER without saving
arything. If you wantto save your scenariodatayou have to restorethe menustructure:
Seethe ARcVIEW manualfor customisinga project. Checkthe menusfor the View Doc.
Renamédheonewhich containghe usualGREAT-ER commanddackto "&GREAT-ER

5. Exit item not found.
The GREAT-ER menustructureseemdo becorrupted.This couldhapperby modifyingthe
structurein the ExpertMode. A roughsolutionis to leave GREAT-ER. You may save your
scenariodeforeleaving. An alternatve is to restorethe menustructure:Seethe ArcView
manualfor customisinga project. Look for the GREAT-ER menufor the View Doc. Scan
throughthe menuitemsandfind theitem with theclick scriptExitGREAT-ER.ave Rename
it to "E&xit ".
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6.

10.

11.

12.

13.

14.

Not able to fully delete the scenario. The scenario may now
be invalid.

Possible  reason is access violation.

Becausef somefile accessimitations GREAT-ER wasnotableto deletethe scenariadata
completely Probablyone of thefilesin the directoryis still opendedby anothemprogram.
Pleaseclosethefile andremove remainingscenariadataby deletingthe scenariadirectory
manually

. Creation of export file xxx failed.

Becausef someaccesdimitiations theautomaticgeneratiorof the exportfile is not possi-
ble. Youmighttry to changeheaccessestrictionsandexportagainor to exportthescenario
manually:asall scenaricdataarestoredin therelateddirectoryunderthe GREAT-ER sce-
nariodirectorytheexportfile is azip archive of thissubdirectoryYou cancreatehis archive

with you favorite zip tool.

. Importing of file  xxx failed.

Becausef someaccesdimitiations the automaticunpackingof the exportfile is not possi-
ble. You mighttry to changethe accessestrictionsandimport againor to import the sce-
nariomanually:asall scenarialataarestoredn therelateddirectoryunderthe GREAT-ER

scenaridirectorythe export file is a zip archive of this subdirectory You canunpackthis
archive with you favorite unziptool to the scenariadirectory

. Neither CAS nor Name specified.

Thelasteditshave beenlostbecausehe datasethasno CAS or name which arethe mini-
mumrequirementso identify a substanceataset.

Not able to open database - keeping previous.
Two reasonsarepossiblehere:Either, dueto accesdimitations,thedatabasés notaccessi-
ble or thedatabaséassomeha beendeletedwhich shouldnot bethe case.

River network theme missing. Function not available.

Theriver networkthemecannotbefound,whichmeanst is nolongerathemeof theactive
view or it hasbeernrenamedTheeasy-to-usaayto fix bothisto save andclosethescenario
andreopenit. Whenusingthe expertmodethe problemcanbe solved by addingtheriver
networkthemeto the active view or by renamingt to "River Net” in the Theme/Properties
window.

Discharge sites theme missing. Function not available.

The dischage site themecan not found, which meansit is no longer a themeof the ac-
tive view or it wasrenamed. The easy-to-usenodeway to fix bothis to save andclose
the scenarioand reopenit. When usingthe expert modethe problemcan be solved by
addingtherivernetthemeto the active view or by renamingit againto "River Net” in the
Theme/Properties window.

Discharge table is not editable.
Thisis dueto accessestrictions.To enablehedischagetableto becomeeditabletheaccess
rightsneedto be changed.

XXX : can not be opened for writing.
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This is dueto accesgestrictionsand can be solved by changingthem. This "warning”
involvesno lossof data.

15. The table of simulation results is not editable.
Calculation of background concentratio n xxx aborted.
Thisis dueto accessestrictionsandcanbe solved by changinghem.

16. Csim theme feature table has errors.
One of the fields QMean, ReallengthVMean or PECintMeanis missingin the themes
featuretable,probablydueto thefieldshaving beenrenamednanually Thiseditneedto be
undone A secondoossibility maybethatthefield is hidden. This canbefixed by unhiding
thefield within the Expertmode.

17. The table of simulation results is not editable.
Calculation of xxx-percenti le aborted.
Thisis dueto accessestrictionsandcanbe solved by changinghem.

18. The theme’'s legend is not as required for PEC's. Profile
plotting aborted.
The currentlegendclassifications basedon morethanonefield. Thisis not possiblefor
profile plotting. Switchto the onefield which shouldbe usedfor plotting the profile.

19. Background data table not found.
Thetablethatcontainsnformationaboutadditionalbackgroundlatacannotbefound. This
indicateghatthe catchmentinstallationroutinedid not work correctlyor thetablehasbeen
deletedor renamednanually Thefile backgr oundl st . dbf needgo bein thedirectory
%GHOME%\catcimenis\<s CATGHMET>.

20. Background data list could not be created.
Thisis aninternal AvENUE errorwhich shouldnot normallyoccur Nothinghasto bedone
andno datacangetlost. Justtry to reloadthe backgroundiata.

21. DCWcoverage can not be opened.
One or more of the coveragespppoly, pppoint, rdline, rrline can not be opened. Check
whethetthecoveragesrein thedirectory%eGHOME%\ovesiew \<C OUNRY> Thismay
bethecasdf ascenariavith acatchmenfrom anew countryhasbeenincluded.In thiscase
the DCW dataneedto beincludedin thedirectory%GHOME%\overvew\< COINTRYs.

22. Your scenario data is incomplete: no model parameters. You
have to edit the model parameterso specify all necessarpnes, This warningis caused
by cancellingthe modelparametedialogduringthe creationof a new scenario.

23. Picture  of xxx (yyy) not found.

Theimagefile of the picturecannot befound. It maybe deletedor renamed.Go into the
expertmodeandcheckthe databaséy loadingthe attributetableof the Site Picturegsheme
(via Themes/Table...) andthenlooking whethertheimagefile namecorrespondso afile
in the directory %GHOME%\grapic s\si tepi cs. If thereare someinconsistencies,
eliminatethem.
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24. Not able to save scenario in xxx - directory already  exists.

As saving is not possibleto adirectoryof anotheiscenariogo backto the”Save As” dialog
andspecifya nonisting directory It will be createcautomatically

25. Not able to create directory

Thisis dueto accessestrictionsandcanbe solvedby changinghem.

6.4 Errors

Errorsindicatethat somethingflundamentahasgonewrong. An error may causeseriousconse-
guencesespeciallylossof data. But usuallyan error messagéndicatesthat somethingprevious
hasfailed or wasdeleted Hencea GREAT-ER errormessagés causedy anearliererror.

1. Banner file  xxx/graphics/g rea ter. gif not found!
Thisis usuallycausedy animpossiblesettingfor thesystemvariable%sGHOME %. Check
if %oGHOME % is pointingto your GREAT-ER installation(by usingthe systemsettings);
if not, setit correctly

2. The scenario  directory named by GSCENARIOS(xxx) does not
exist!
Please create the directory and restart GREAT-ER.
Createthedirectorypointedto by %GSCENARIOS% (asindicatedin the systemsettings)
andrestartGREAT-ER.

3. Cannot get file  xxx!
Without this file the executionof GREAT-ER is not possible. The problemmayin some
casedesolvedby changingaccessestrictions.Otherwisethefile canbereadfromthe CD
by extractingit from thefile gr eat er . zi p ontheCD into the directory%GHOME%\ave
Thismessagalsoarisesvhentheset-uphasbeenperformedmanuallyusinganold version
of ZIp thatcutsthefilenamego theold 8.3 corvention.In this caseusetheset-upprogram
(recommended)r a newer versionof Zip.

4. Cannot get script load procedure! This makes it impossible
to launch GREAT-ER.
This indicatesthatthe scriptRel oadScri pt . ave is notloadable.The problemmayin
somecasede solved by changingaccesgestrictions. OtherwiseRel oadScri pt. ave
canbereadfrom the CD by extractingit from thefile gr eat er . zi p ontheCD into the
directory%GHOME%\aveThis messagealsoariseswhenthe set-uphasbeenperformed
manuallyusingan old versionof Zip that cutsthe flenamego the old 8.3 corvention. In
this case usetheset-upprogram(recommendedr anewver versionof Zip.

5. Cannot compile load procedure! This makes it impossible to
launch GREAT-ER.
This indicatesthat the script haserrors,i.e. it hassomeha beenmodified. It needsto
be reinstalledby eitherreinstallingthe whole GREAT-ER softwareor by installing, i.e.
extracting,only the scriptsthatcontainerrorsfrom thefile gr eat er . zi p ontheCD into
thedirectory%GHOME%\ave
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10.

11.

12.

13.

. Error occurred opening script  file  xxx!

The script could not be opened. The problemmay in somecasese solved by changing
accesgestrictions.OtherwiseRel oadScr i pt. ave canbereadfrom the CD by extract-
ing it from thefile gr eat er . zi p on the CD into the directory %6GHOME%\aveThis

messagealsoariseswhenthe set-uphasbeenperformedmanuallyusinganold versionof

Z1p that cutsthefilenamedso the old 8.3 convention. In this case,usethe set-upprogram
(recommended)r anewer versionof ZiIp.

. Error occurred compiling  script = xxx!

This indicatesthat the script haserrors,i.e. it hassomeha beenmodified. It needsto
be reinstalledby eitherreinstallingthe whole GREAT-ER softwareor by installing, i.e.
extracting,only the scriptsthatcontainerrorsfrom thefile gr eat er . zi p onthe CD into
thedirectory% GHOME%\ave

No catchment database found!

Theessentiafile cat chrment s. dbf ismissing.Youhaveto reinstall GREAT-ER oronly
the file by extractingit from thefile gr eat er . zi p, storedon the CD, to the directory
%GHOME%\catcmernts .

. Internal Error: StretchID  field  missing!

Thefield to identify river stretchesn the simulationresulttableis missing.Eitherthefield
namehasbeenchangednanually(it hasto be 'stretchid’)or the datais seriouslycorrupt.
You shouldstarta new simulationusingthe sameparameters.

Catchment CCCcan not be opened!
Thebasiccatchmentataor partsof it aremissing.Therearethreepossibilitiesfor this:

(&) Youimporteda scenaridfor a catchmentyou do not have the datafor. Checkyour
installationandcontactthe partyfrom which you obtainedthe scenarido updateyour
catchmentatabase.

(b) Your catchmantatabaséunderyour GREAT-ER installationin the directory’catch-
ments’andits subdirectorieshasthe wrong readaccesgestrictions. Changethese
settingsby yourselfif possibleor askyour systemadministrator

(c) Your catchmentatabaseés seriouslycorrupt. Try to restorethe catchmentataby
reinstallingGREAT-ER over your existing installation.

Theessentiabasiccatchmentoveragesare: catchbounddischriver, rivernet,dischages.

Not able to get information about scenario!

The communicatiorbetweenthis dialog and the GREAT-ER core applicationhasfailed.
ARCVIEW hasruninto anunstablemode.lt is recommendetb leave GREAT-ER immedi-
atelywithout saving andto restartit.

Substance not found! Database seems to be corrupt!

Althoughthe substancgou have selecteds listedin thedatabaséhereseemgo beno data
for it. This suggestshatthe substance dataset,or moregenerallythe substancelatabase
itself, is damaged.

The result theme data structure seems to be corrupt!
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Theresulthemedatastructureseemdo becorrupted.Youshouldtry torecreatéhescenario
andrestarthesamesimulation.If theproblemshouldoccuragain,oneof theneededdfields
aremissing...

14. Can not open ’'scenario.odb !

The basicscenariosettingsare not accessible. This may be causedby the wrong access
restrictionswhich canbefixed by changingthemto read/writepermissionpr by a lossof
data.In thelattercaseyou needto reconstructhe scenaricandsave it again.

15. Wrong number of items in ’scenario.od b’l
Thebasicscenaricsettingsseemto be damaged.This mayimply alossof data. You need
to reconstructhescenaricandsave it again,preferablyusingadifferentname.

16. No view for active scenario!

This problemshouldnot normally occur It indicatesthatthe systemhasbecomeunstable.
Youshouldtherefordeave GREAT-ER withoutsaving.

17. Active  scenario  not found!

This problemshouldnot normally occur It indicatesthatthe systemhasbecomeunstable.
Youshouldtherefordeave GREAT-ER without saving. Simulationresultsarestoredunder
your scenariairectoryin thefiles'pec.dbf and’pecstp.dbf.

18. Scenario data seems to be corrupt!

The scenariodatastructureseemsto be seriouslycorrupt. Saving is no longerpossible.
Simulationresultswhich you might wantto keepare storedunderyour scenariadirectory
in thefiles'pec.dbf and’pecstp.dbf. Exit the scenariovithout saving.

19. No catchment database found!

Theessentiafile cat chment s. dbf ismissing.Youhaveto reinstall GREAT-ER oronly
the file by extractingit from thefile gr eat er . zi p, storedon the CD, to the directory
%GHOME%\catchmats .

20. xxx table fields missing! Function not available.

The table seemsto be corruptor hasbeeneditedmanually You have to reinstallit by
extractingit (a*.dbf file) from thefile gr eat er . zi p, storedontheCD, to theappropriate
locationin your installation(seeTable/Properties for the correctlocation).

21. QueryString for xxx table has errors!

A wrong query string suggestsmpossiblefield namesandthereforea corrupttable. You
have to reinstallthetableby extractingit (a *.dbf file) from thefile gr eat er . zi p, stored
on the CD, to the appropriatdocationin your installation(seeTable/Properties for the
correctlocation).

22. More than one entry for WWTP!WWTRata table seems to be

corrupt.

Thequeryto obtainthe wwtp datafrom the databaseesultedn morethanonedatarecord
for onewwtp. It may be fixed by manuallydeletingoneof the entries,i.e. by editingthe
tableWWTP datain the Expertmode.
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23

24.

25.

26.

27.

28.

29.

30.

31.

Can not find field fff in xxx table! Simulation aborted.

The table seemsto be corruptor hasbeeneditedmanually You have to reinstallit by
extractingit (a*.dbf file) fromthefile gr eat er . zi p, storedontheCD, to theappropriate
locationin yourinstallation(seeTable/Properties for the correctlocation).

Required parameter ppp not found in xxx dataset! Simulation
aborted.

The dataseseemgo be corruptor hasbeeneditedmanually You have to reinstallit by
extractingit from thefile gr eat er . zi p, storedon the CD, to the appropriatdocationin
your installation.

Simulation results: the Csim xxx field was not found!
Thiserrorshouldneveroccur It suggestshatthesimulationtablehasanincorrectstructure.
If this happensjust deletethesesimulationresults,save the scenaricandrestartGREAT-
ER to repeatyour simulation.

Csim theme feature table not found!

Thiserrorshouldneveroccur It suggestshatthesimulationtablehasanincorrectstructure.
If this happensjust deletethesesimulationresults,save the scenaricandrestartGREAT-
ER to repeatyour simulation.

Can not find table with STP Csims!

The scenaricdatastructureseemso be corrupt. This might have beencausedy a lossof
dataor by renamingtheresulttables.You cancheckthis by looking to seewhetherthefile
Csi nSTP. dbf is in the scenarics directory The easiestvay to fix thisis to repeatthe
simulation.

Discharge record not found!

Thedatabasseemso becorruptor hasbeenchangednanually You haveto reinstallit by
extractingit from thefile gr eat er . zi p, storedon the CD, to the appropriatdocationin
your installation.

Background data table seems to be corrupt!

Oneof the essentiafields "Name”, "MapName”, "Type”, "Legend” hasnot beenfound.
This meangheinstallationis eithercorruptor waschangednanually A reinstallatiorfrom
theCD is necessary

Necessary script for data set xxx not found!

The backgroundiatatableindicatesa specialscriptto be usedfor displayingthe selected
data. The scriptis not loadable,i.e the selectedbackgrounddatacan not be displayed.
The necessargcriptis givenin thefile backgr oundl st . dbf in thecatchment-specific
subdirectoryof the over vi ew directory The tablecanbe addedin the Expertmodeto
look (andthensearcHor) the script.

Error occurred compiling display  script  xxx!

The backgroundiatatableindicatesa specialscriptto be usedfor displayingthe selected
data.Thescriptseemgo have someerrorshencecompiling(whichis previousto executing)
hasfailed. Thismakesdt impossibleo visualisetheselectedackgroundiataautomatically
Thefile mustbe editedby an AVENUE programmeto fix theerror.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Background data information not complete!

The backgroundnformationtablebackgr oundl st . dbf is not complete.Referto the
technicaimanualffor therequiredstructure andthenlook to seewhethetrthisis the samefor
thetablewhichis storedin thecatchment-specifisubdirectoryof theover vi ewdirectory

Unsupported background data format!
Thebackgroundiatais of atypenotconsideredn thecurrentimplementationThedatacan
thereforenotbe displayed.Supportedypesarepoint, arc,polygon,shapegrid andimage.

Cannot make xxx theme!

Thebackgroundhemecouldnot beloaded.Checkwhetherthe nameandthe pathgivenin
the backgroundnformationtablebackgr oundl st . dbf arevalid. If not, changethem
(in the Expert-modepr, moreeasily makea completereinstallation.First, checkwhether
you have readaccesdo thedata.

Background data not loadable!

ODB: eitheraccesgroblemspr afile is missingor corrupt.

Partsof the backgrounddatayou selectedare missingor unreadableFirst checkif datais
availableandchangeaccesgestrictionsif necessarylf the datais missing,try to reinstall
GREAT-ER over your existing installationto restorethe data. If the datais not partof the
original GREAT-ER packagecontactthepartyyou recevvedthe datafrom.

xxx table not editable! Analysis  aborted.
Thisis usuallydueto accessestrictions.You requirewrite accessn the directorynamed
byyour TEMP systenvariable.

Picture  theme missing! Function not available.

Thepicturethemeis notin thescenaridalictionarystructure Thisimpliesacorruptscenario.
Createa new scenariausingthe samecatchmentlf the errorpersistsyou needto reinstall
GREAT-ER overyourold installation.

Picture  theme seems to be corrupt! Function not available.
Essentiaffields are missing,due to corruptor manuallychangeddata. If the catchment
was part of the CD, reinstall GREAT-ER over your old installation. If not, contactthe
catchmens dataprovider to enquirehow to proceed.

Not able to save scenario.odb

Thisis causedy amissingwrite accessn yourscenariairectory i.e. asubdirectoryunder
thedirectorynamedby your GSCENARIOS systemvariable.

Not able to write  Xxxx. Scenario may be corrupt  now!

Thisis causedy a missingwrite accesslt mayhave caused lossof data.

No subcatchment selected in the active scenario.

Althoughthe flagsreporta subcatchmenrfior the active scenariathe requiredinformation
cannotbefoundin thedatastructuresThis suggestshe scenaricdataaredamagedTry to
recreatéhe scenariausinga nev name.
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