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6 1 INTRODUCTION

1 Intr oduction

Thisdocumentis meantto supportmaintenance,modifications,extensionsandotherdevelopment
basedon thesoftwareGREAT-ER.

This chaptergivessomeintroductive informationandshouldalwaysbe read. The next chapter
will discusssoftwarerequirementsthatshouldbereviewedwheninstalling the GREAT-ER de-
velopmentfiletree. Chapterthreeis essentialfor addingfurtherscatchmentsor dataelementsto
existing catchments.Chapterfour helpsto understandthe actualend-usersystemandshouldbe
consideredwhenplanningfurtherfeaturein GREAT-ER (e.g.anadditionalanalysisroutine).The
lastchapteroffersadditionalinformationabouttheAvenue scriptsandtheir interconnectionand
shouldbeusedfor referencepurposeswhenplanningmajormodificationsontheend-usersystem.

1.1 General inf ormation

GREAT-ER hasbeendevelopedby a groupof severaleuropeanorganizationsin 1996to 1999.
Theactualsoftwareparthasbeenbasicallydevelopedat the Instituteof EnvironmentalSystems
Researchof the University of Osnabr̈uck, Germany. Oneexceptionis the simulationsoftware
whichhasbeenentirelydevelopedat theUniversityof Gent,Belgium.Hence,thisdocumentwill
notcover any descriptionof thesimulationsoftware.

Besidesthesoftware,data(especiallygeographicdata)areanessentialpartof GREAT-ER. Some
partsof thedataprocessinghavebeendoneattheInstituteof EnvironmentalSystemsResearchand
informationon theprocessingarea partof this document.Initial datacollectionandpreparation
(covering hydrologicalprocessing)have beendoneby the Instituteof Hydrology, Wallingford,
UK andarenot partof thisdocument.

GREAT-ER development(allthougha Windows NT software)hasbeenperformedbasicallyon
Unix workstations. It maybepossibleto transferthe wholefiletreeto a Windows platform,but
thetimefor adaptingto correpondingWindows-typicalfeaturesmaybehighandtheresultsnotas
efficient (andsimple)ason Unix platforms.Onereasonfor this is anextensive useof makefiles
andshell-scripts.Henceit is recommendedto keepthewholedevelopmentmethodon thecurrent
platform(somesub-partsmaystill quiteeasilybetransferedto otherplatforms).

1.2 How to use this document

This documentdoesnot claim to becompleteor fully correctin every detail. Thereasonfor this
is on the onehandthe sizeof the projectandon the otherhandthe permanentimprovementof
sub-parts.Thevery little timeavailablefor theauthorsto write thisdocumentis anotherreason.

However, the mostaccuratedocumentationof processingroutinesare the actualsourcecodes,
providedall key itemsarewell describedwithin thesourcecodes.Hence,this documenttriesto
collectoverviewsto provideinformationthatleadto thesourcefilesto bemodified/consideredfor
a certainchange.Furthermore,thebasicunderstandingof dataflows andthesemanticandactual
interconnectionof thesub-partsis supported.

All this meansthat thereaderof this documentmustbefamiliar with severalaspectsof software
developmentin pricipleaswell asableto work on(or efficiently understand)anumberof different
softwaretools.Thedocumentshouldonly bereferredto whenanactualtaskis to besolved.
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1.3 Otherinformationanddocuments 7

1.3 Other inf ormation and documents

As mentionedabovethisdocumentformsonly apartof thedescriptionsto understand,handleand
extend/modifyGREAT-ER. Thefollowing informationarerecommendedasadditionalinforma-
tion resources:

GREAT-ER User’s Manual If youarenew to GREAT-ER youshouldreadthisdocumentfor
for abasicunderstandingof thesoftware.Of course,you shouldthenalsoextensively work
with theprogramto getreally familiar with it.

Technical description of the simulation software Pleaserefer to this documentto learn
aboutthetheimplementationof thesimulator. PleasecontactECETOC to obtainthis tech-
nicalmanual.

ARCVIEW Manuals For a basicunderstandingof ARCV IEW andits built-in languageAvenue
youshouldreadthemanualsaswell asreferto theonline-documentation.

ARC/INFO manuals For basicanddeepenedunderstandingof ARC/INFO andgeographic
operationsin general.

GREAT-ER development filetree Readthesourcefiles for in-depthunderstandingof actual
operations.All key operationsin thesourcecodesareprovidedwith comments.All source
files are handledwith the Revision Control System(RCS).Hence,all changes(and the
associatedcomments)canbetracedback.

1.4 Contact

Themainauthorsof GREAT-ER version1.0areFrankKoormannandJan-OliverWagner. Some
smallpartshave beendevelopedby CarstenSchulzeandMartin Hinsch. In every RCS-managed
scriptyou will find hintson theauthor(s).Youcancontactall authorsvia theemailaddress

greatdev@usf.U ni-O snab rue ck.D E

This emailaddressis not a usersupporthotline. Thosewho planto modify/extendGREAT-ER
mayaskquestionswhenthey rushinto majorproblems.

Youmayalsoreferto theGREAT-ER Webpagesthatweresetupduringtheprojectdevelopment:

http://www.u sf.U ni- Osnabrue ck. DE/p roje cts /GREAT-ER/
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8 2 SOFTWARE REQUIREMENTS

2 Software Requirements

The developmentof GREAT-ER at the Instituteof EnvironmentalSystemsResearchhasbeen
doneon WorkstationsrunningunderSunOS5 (= Solaris2). Theunderlyingoperatingsystemis
likely to be of no major importance,sincethe softwaredependenciesarebasedon the applied
softwarepackagesandtoolsof whichmostareavailablefor severalplatforms.

Beforestartingto work on the sourcecodes(i.e. executingmakefilesandotherscripts),please
makesurethat thefollowing softwareis available. Theversionswhich wereusedat theInstitute
of EnvironmentalSystemsResearcharelisted,possibleother(higheror evenlower)versionswill
work, too.

Dueto thecomplexity of thesystemandthediversityof theusedtoolsit is likely thatthefollowing
list is incompleteandthatsomeinformationisnotsufficientlydetailed.Pleasereportany problems
to theauthors.

Severaltoolsarelicencedwith theGeneralPublicLicence(GPL).Pleasereferto

http://www.gnu. org/ cop ylef t/gp l.h tml

for thefull licencetext.

arc Version: ARC Version7.1.1(ThuFeb6 23:26:50PST1997)
Licence: commercial
Description: A full GIS systemto bepurchasedfrom ESRIor anofficial ESRIdealer.
In GREAT-ER: VariousGIS methodsareusedduring the generationof the catchment
coverages.Theproducedcoveragescanbeuseddirectlyby ARCV IEW.

awk Version: GNU Awk 3.0.3
Licence: GPL
Description: Awk is a patternscanningandprocessinglanguage.
In GREAT-ER: it is often usedfor format conversionsandsomespreadsheet-likedata
processingin severalprocessingroutines.It is alsorequiredfor theend-usersystemwhere
simulationresultsproducedby the simulationsoftwareareprocessedbeforereadinto the
ARCV IEW system.

cut Version: cut - GNU textutils 1.11
Licence: GPL
Description: Cutscolumnsfrom ASCII tables.
In GREAT-ER: This tool caneasilybeusedvia makefilesandis neededfor generating
catchmentriver datafor thesimulator.

echo Version: echo- GNU sh-utils1.12
Licence: GPL
Description: TheGNU versionof thewell known echo command.
In GREAT-ER: thisversionis neededin severalmakefiles.

join Version: join - GNU textutils 1.11
Licence: GPL
Description: Joinstabular textfiles. This tool caneasilybeusedvia makefiles.
In GREAT-ER: it is usedto supportthe generationof the catchmentriver datafor the
simulator.
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latex2e Version: LaTeX2e � 1995/12/01� patchlevel 1
Licence: freesoftware
Description: Text (type-setting)processor.
In GREAT-ER: usedfor severaldocumentsincludingtheuser’sandthetechnicalmanual.
Somepackagessuchasa4.sty andepsf.sty werealsoused.

make Version: GNU Makeversion3.77
Licence: GPL
Description: Thismaketool is neededto processthemakefiles.
In GREAT-ER: it is requiredfor severalprocessingandinstallationroutines.Mostmake-
files shouldalsobeprocessedcorrectlyby othermakeimplementations,but someneedthe
specialfeaturesof theGNU make.

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

Tcl/Tk Version: Tcl 8.0,Tk 4.2
Licence: freesoftware
Description: Powerful macro-language.
In GREAT-ER: Usedfor several prototypingpurposes. Part of the end-user-system:
Tcl/Tk is usedto properlyexecutesomesystemcommands.

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

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

Severalother(smallor eventiny) toolssuchassort, tail, cp, rm, mkdir andcat are
alsousedin makefilesfor dataprocessingandinstallationroutines. Thesetools/OS-commands
shouldbeavailableon any UNIX system.No specialimplementationsareneeded(theseshould
all work thesame).
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3 Preparation of Catchment Data Sets

Thischapterdescribeshow to prepareandprocesscatchmentdatato createa new catchmentdata
setfor GREAT-ER. This includesa descriptionof thefile’s locationaswell asa descriptionand
examplesfor thedatapreparationandfinal processing.

The informationin this documentarenot complete.The mostdetaileddescriptionscanonly be
foundin thescriptfiles (placedascomments).Furthermore,someof thepresentedexamplesand
processingdescriptionsmaybesubstitutedby otheradequatemethods,providedoneis awareof
thecomplex interconnectionof theprocessingroutines.Major changesshouldonly bedoneif you
feel familiar with thewholecomplex.

3.1 Introduction

For suchcomplex and comprehensive dataas requiredto build a GREAT-ER catchmentdata
set,it is to beexpectedthat theobtainabledataarein severaldifferentformatsand/orresolution.
This problemis managedby the definition of an intermediatefile format. For eachdatagroup
a GREAT-ER pre-definedformat is given. The demandedfiles have to be producedfrom the
original raw datamanuallyor with specialroutineswhich likely have to bedevelopedanew.
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Figure3.1: Twostepsof dataprocessing

Onceyou have convertedall therequireddata,thesecondstepis quitesimple.Most of thework
is doneautomaticallyvia makefilesandseveralscripts.Thesewill directformatcoversions,data
joining, etc.andfinally theinstallationof thenew catchment.

Performingthesesteps(especiallystep1) requiressomeknowledgeaboutsoftwareengeneering
basicsandof courseabouttheusageof theappliedsoftware.
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3.1 Introduction 11

Pleasealwaysfeel freetoexaminetheexistingroutines(e.g.for MicroLowFlowsdatasets)to learn
from them.Theprocessingof theraw datacanbevery individualandhencecannot bedescribed
asdetailedasit shouldbefor aneasyrecipe.

For addinganew catchment,youhave to performthefollowing steps:

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

2. Copyyour raw datato that directoryandperformall processingin that directory(or sub-
directories)to endupwith thefilesin thepre-definedformats.If youareautomizingpartsof
yourprocessing,feel freeto adde.g.awk-scriptsin thedirectory˜/src/data/raw /awk
andmakefilesin ˜/src/data/r aw/ mak/ . This doesmakesensewhenapplyingyour
routinesto morethanonecatchment.

Yourcatchmentdirectorymustat leastcontaina makefilewith anemptytarget(e.g. ’all:’).
Thisis requiredfor theautomaticinstallationbeingthefirst stepof thefinal dataprocessing.

Whencopyingraw files to your catchmentdirectoryavoid thenames’yourcatchment.riv’,
’yourcatchment.bnd’,’yourcatchment.stp’,’yourcatchment.bgd’,and’yourcatchment.att’).
Thesewill bethefilesyouhave to preparein thepre-definedformats.

Dischargedata(whenusedin morethanonecatchment)canalsobeplacedin thedirectory
˜/src/data/raw/ dis char ges .

3. mkdir ˜/src/data/c atch ment s/y ourc atch ment

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

# the name of this catchment:
CATCHMENT= 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.fi nal .inc

Thecountryfor your catchmentis to bespecifiedin a two-lettercode.(at thecurrentstate
the following codesareused:be for Belgium, de for Germany, it for Italy, uk for the
UnitedKingdom).

5. Add thenew catchmentidentificationto thecatchmentdatabase

˜/src/data/catc hments/ catc hmentsD B/ca tch ment s.tx t

andinstall thedatabase(make install ).
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12 3 PREPARATION OF CATCHMENT DATA SETS

6. mkdir ˜/src/data/ove rvie w/y ourc ount ry/ your catc hment

7. mkdir ˜/src/data/raw /wq/ you rcou ntry /yo urca tchm ent

8. In thatdirectorycreatethefile yourcatchment.w q containingonly oneline:

#Name,Mapname,Ty pe,L egen dfi le,c tch_ fl

3.2 Establishing the pre-defined format

3.2.1 The digital river network

Thedigital rivernetworkdescribesthestructureof therivernetworkof interest.It consistsof lines
(or so-called’polylines’) of whicheachis representingariversegmentandnodeswhichrepresent
thepoint of connectionof two segments.Linesareexpressedasa sequenceof coordinatepairs,
nodesareexpressedasexactly onecoordinatepair.

Lineshave to beconsideredasvectors,thefirst pointof thesequenceis thestartingpointandthe
lasttheend-point.Thatshow thesegmentscontaintheinformationabouttheflow direction.The
lengthof asegmentcanbecomputedfrom thecoordinates.

Eachtransitionfrom onesegmentto a subsequentone(sequence,confluenceor bifurcation) is
definedby a nodewhich containsthe information ’from’ and ’to’. Thoseare the ID’s of the
upstream(’from’) and the downstream(’to’) segments. The geographicposition of a nodeis
uniquelygivenwith thelastpoint of theupstreamandthefirst pointof thedownstreamsegment.
Are thesetwo pointsnot identical,thetwo strechtesarenotconnectedandnocorrespondingnode
exists.

Principles on creating a digital river network Themostimportantfundamentalsfor the
creationof a digital rivernetworkaremapsof thecorrespondingarea.For this, traditionalprinted
mapscanbeused,but nowadaysusuallythosemapsalreadyexist in a digital format.

Picturestakenfrom air planesor satellitesoffer informationin a rasterformat. Thatmeans,sur-
facewatersconsistof singlepoints(squares)andhencedonotcontaininformationaboute.g.flow
direction,but on theotherhandmayoffer informationaboutaerealaspects(e.g. width of rivers,
shapeandsizeof lakes)andpossiblyfurtherproperties(temperature,depth).Therasterinforma-
tion mustbeconvertedto vectordatafor gaininga digital rivernetworkasdescribedabove. Such
aconversioncanpartiallybeautomized,manualrework by ahumanexpert is unavoidable.

1

2

3
4

5

6

Figure3.2: Realriver courseanddigitizedriver with vectorsandnodes

Whenthe vectorizationhasbeenfinishedor analreadyprepareddatasetwasavailable,theriver
networkis now presentin any format,dependendon theorigin of thedataand/ortheusedGIS.
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3.2 Establishingthepre-definedformat 13

Usually the datahave thenstill to be testedfor the following demandsandmay have to to be
adaptedto fit thedemands:

� All riversegmentsmustbedirecteddownstream.

� Shouldtwosegmentsbeconnected,it is necessarythattheend-pointof theupstreamandthe
start-pointof thedownstreamsegmentareidentical.Thatalsomeansthatfor confluencesor
bifurcationsalwaystheuppersegment(s)endat thatpoint andone(or two) new segments
startfrom thatpoint.

� All segmentsmusthavea uniqueID.

1
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3
4
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Figure3.3: Downstreamdirectedsegments

For thesegmentationof the river stretchesit shouldalsobeconsideredthateachsegmentrepre-
sentsa homogenousitem. Hence,if it is plannedto provide a long linearsegmentwith different
attributes(e.g.flow or flow velocity) it is alreadynow necessaryto split up thelongsegmentinto
a numberof smallersegments(building a sequence).

GREAT-ER pre-defined format ’.riv’ In thefollowingthefile formatfor thedataof adigital
rivernetworkis described.Thoseareso-called’ASCII’ or ’text’ filesandshouldusethecharacter
setISO8859-1(ISOlatin 1).

Theformat is line-oriented;eachline startingwith a ’#’ (commentline) andall emptylineshave
nomeaningandcanbeaddedanywhere.

Thiscountsalsofor all otherdescribedformatsbelow (’.att’, ’.bnd’, ’.stp’ and’.bgd’).

Eachriversegmentis introducedwith its ID StretchID . All following line-wisecomma-separated
coordinatesdefinethis segmentuntil a new ID appears.Thefirst coordinatepair is thestart,the
lastcoordinatepair theendof thesegment.Theorderof thesegmentsis a matternot to becared
for. Theorderof thecoordinatesis of courseof high importance.
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Figure 3.4: Geographic
data

1
5.9,1.9
5.4,1.3
4.96,1.1
4.5,0.8
2
4.5,0.8
[...]

andthesourcecode
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14 3 PREPARATION OF CATCHMENT DATA SETS

All coordinatesmustbegivenin thesameprojectionwhichhasto be’geographicprojection’with
the unit ’dd’ (decimaldegrees). As the decimalpoint, a point andnot a commamustbe used.
Numbersarenotallowedto containany otherdelimiters.Exponentialnumbersmustbeexpressed
usingtheletter’E’ or ’e’.

Thesedemandsfor coordinatesarealsorequiredfor thebelow describedformats’.bnd’ and’.stp’.

3.2.2 The river network attrib utes

Dependingon thedemandsby theappliedexposuresimulationmodels,informationaboutcertain
propertiesof theriver networkarerequired.Usually thesearefloatingpoint numbers(e.g. flow
in

�7���5���-�
or flow velocity

�������\�
). Otherattributessuchasboolean(shipable[yes� no]) andothers

areconceivable.Most of thetraditionallymeasureddataareexpressedasstatisticsdueto natural
fluctuationsandseasonalrythmic. For example,the flows areusuallyexpressedaslog-normal
distribution provided with the meanand standarddeviation (or meanand low percentile(e.g.
5th)).

However, all attributeshave in commonthatthey arecorrespondingwith a certainriver segment.
A parameterfor a rivernetworkcanhencebegivenin tabular format.

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

Someof theattributesareobligatory,somecanbespecifiedoptionally. Thelatteronesaretypically
thosewhich aredifficult to obtainandestimationroutinesareavailableto computethe optional
valuesfrom theobligatoryones.

Flow The most importantriver attribut for GREAT-ER is the flow. Hence,it is obligatory
for all river segments.Of coursethe flows arenot constantvalues,becausethey areunderlying
fluctuationswhich arebasicallydrivenby theannualseasons.

This makesit necessaryto handleflows asstatisticalparameters.For annualstatisticsthe dis-
tribution type is usually log-normal. This distribution is definedby the meanand the standard
deviation. Thestandarddeviation is oftenreplacedby the5th percentile.Both valueshave to be
givenin

�7� � ���-�
.

In hydrologyfor flowsoftenthelow flow scenariosareof interest.Hence,thestatisticsaregiven
with themeanandthe95th low flow percentile.In thedistributioncurve the95th low flow per-
centileis actuallythe5th percentile.To avoid any furtherconfusion,in this documentalwaysthe
mathematicalcorrectterm(i.e. 5thpercentile)will beused.

Flow velocity Theflow velocity is themostimportantparameterfor themainprocessof chem-
ical fate in rivers: advection. Sincemethodsareavailablefor estimatingthe flow velocity from
theflow, it is anoptionalattribute. Analogousto to theflow, theflow velocity is alsoa statistical
attribute (assumedaslog-normaldistribution andgivenby the meanand5th percentile,both in�������\�

).

Missingvaluesareto beestimatedwith thisestimationformular:

�����������|� ��� �|�¡  �¢� £�� ��¤¦¥�¡ �§ �|� ¨�©ª�
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3.2 Establishingthepre-definedformat 15

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

Depth Thedepthdoesinfluencethechemicaleliminationprocessof ’volatilization’. Of course
thedepthis correlatedwith theflow. Hence,it is possibleto calculatethe(optionallygiven)depth
whereno otherinformationwereavailable. Again, a log-normaldistribution is assumed.Mean
and5thpercentilehave to begivenin

���«�
.

Missingvaluesareestimatedapplyingthisequation:

¬­�®��¯7°�±³²5´ �|� ��µ|¶ ·�¸�¹�º�» �M�ª¼
½ � ¤ ¬ �¿¾ ¯��5À�Á���¯7Â����ÄÃÅ��¯7ÆÇÀÉÈÊ¬ÌË���¯ ¾ �ÍÈÎ¬ §

(RegimeTheory(Simons& Albertson,1960)SimonsDB & AlbertsonNL (1960)Uniform water
conveyancechannelsin alluvial materials.ASCE,Vol 86,No. HY5, 1960.)

Length Theoreticallythereis of courseno problemto calculatethe length of eachsegment
basedon thecoordinates.Thesevaluesarenaturally(sometimesmuch)lower thanthereallength
of the river segments. Thesedifferencesareclearwhentaking into accountthat even detailed
digitizing (e.g. one point every 300m) can not reflect the actualshapeof a very curvy river.
Additionally, thedigitizing itself revealsuncertainties.

Togetherwith theflow velocity thelengthbasicallydeterminesthetransportof a (chemical)load.
Thetravel distanceshouldhencebegivenasaccurateaspossible.Obtainingtheactuallengthof
riversshouldgenerallybenot a big problem,becauseit is relatively easyto measure.Sometimes
canoeingbooksoffer theseinformationin a high quality. All valueshave to begivenin

�7�«�
. This

attributeis obligatory.

Name Thenamesof riversareprovidedfor theuser’s orientationonly. They areoptionaland
have to begivenascharacterstrings.

GREAT-ER pre-defined format ’.att’ For the’.att’ formathasto beappliedthesametech-
nical framework as for the ’.riv’ format. The attributescanbe storedin a very simpletabular
structure.Columnseparatoris thecomma.Thecolumnshave to begivenin anorder, thefollow-
ing examplewill illustrate:

# Aire/Calder Catchment, Yorkshire
# StretchID,Qmean (mˆ3 /s) ,Q5( mˆ3/ s), vmean(m/ s), v5(m /s),
# ... RealLength(m),d ept hmean(m) ,de pth5 (m), Name
26954,34.7510 00,1 2.28 0656,,, 2491 .65 5000 ,,,U nnamed
22954,0.00900 0,0. 0023 59, ,,16 48.2 22000,, ,Unn amed
7333,34.73900 0,12 .276 415 ,,,1 629. 885000, ,,Un named
22932,0.00500 0,0. 0010 88, ,,54 0.19 0000,,, Unnamed
26950,34.7310 00,1 2.27 4977,,, 2336 .74 0000 ,,,U nnamed
22923,0.01700 0,0. 0021 67, ,,24 47.5 20000,, ,Unn amed
...

In this exampleno informationwereavailablefor theflow velocity andthedepthandthecorre-
spondingcolumnswereleft empty.
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16 3 PREPARATION OF CATCHMENT DATA SETS

3.2.3 The catchment boundary

Thecatchmentof a river networkis definedby themostdownstreampoint, i.e. themostdown-
streamsegment.Thecatchmentboundaryrepresentsthenaturaldrainagearea.Any point in that
areawill drainto thatmostdownstreamsegment.

GREAT-ER additionallyoffersto join severalseparatedrivernetworks.Thisdoesmakesensefor
flat coastalregionsor for completeislandsor evenwholecountries.In suchcasesthecatchment
shouldbetheunionof all thesinglesub-catchments.

Theinformationabouttheactualborderof acatchmentis usedin GREAT-ER in two cases.First
asanoptionalopportunityto selectdischargesitesfor acertainregion out of largedatabaseusing
thesitecoordinates.This methodrevealssomeuncertainties,especiallywhenthesitesareclose
to theborderline(e.g.sometimestheeffluentis pumpedagainstthenaturalslope).

Furthermore,theboundariesaredisplayedin theGREAT-ER end-usersystemfor visualorienta-
tion andinterpretationsupport.

A catchmentboundarymustalwaysbeaclosedpolygon.

GREAT-ER pre-defined format ’.bnd’ For the ’.bnd’ format hasto be appliedthe same
technicalframework asfor the’.riv’ format.Thepolygonis to bedescribedlinewiseby thesingle
coordinatepairs(x,y). Thefollowing exampleshouldbesufficient to illustratetheformat:

-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 exampleshowsalsothat thepolygonmustbeclosed,i.e. thelastandthefirst pointmustbe
identical.

3.2.4 The backgr ound data collection

To supportaquick andeasyaccessto valuablegeographicbackgroundinformationa list of back-
grounddatasetscanbedefinedfor eachcatchment.

In the’.bgd’ file thenamesof additionalbackgrounddatathatshallbe loadedby themenuentry
DISPLAY/Add BackgroundDatamustbespecified.Basically, thedatacanbegivenin two ways.
In a first simplecasea backgrounddatasetis only a geo-datasetARCV IEW canloadasa theme,
i.e. anARC/INFO Coverage,an image,a grid or a shapefileThis casemustbeindicatedby the
value’yes’ in the field ’ctch flg’ (seebelow). In the morecomplex casea backgrounddataset
consistsof asetof geo-data,indicatedby thevalue’no’ in thefield ’ctch flg’, thusleadingto aset
of themes.In this case,not thenameof thedatasetmustbespecified,but anID for a script that
knowshow to loadthegeo-datasets.
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3.2 Establishingthepre-definedformat 17

Name Nameof backgrounddatato beshown. This is eithera dataset,thatARCV IEW canload
asa themeor amorecomplex datasetof themesthatneedsto beloadedby ascript.Thefirst case
is indicatedby thevalue’yes’ of thefield ’ctch flg’ (seebelow), thelatterby thevalue’no’.

Mapname In the casethe backgrounddatacanbe loadedasa singlethemethis is the name
of thecoverage,imageor shapefilethatcontainsthedata.Otherwisethis field containsthescript
whichcanloadthebackgrounddataset.

Type In thecasethebackgrounddatacanbeloadedasa singlethemethis is thefeaturetypeof
thedataset.Valid entriesarepoint, line, polygon,shape,imageandgrid.

Legendfile In thecasethebackgrounddatacanbeloadedasa singlethemethis is thenameof
anoptionalARCV IEW legendfile. Otherwisethisfield cancontain(optional)parameterthescript
beinggivenin thefield ’Mapname”mayneed.

ctch flg This field hasoneof thevalues’yes’ or ’no’. ’yes’ indicatesthatthisbackgrounddata
setconsistsof onethemethatdoesnotneedaspecialscriptto loadinto theactiveview, ’no’ means
a specialAvenuescripthasbeendevelopedby theuserwhich runsunderGREAT-ER andloads
thebackgrouddatasetinto theactiveview.

Thereis onespecialcaseto beconsidered.Due to thecircumstancethat theDCW data(Digital
Chartof theWorld) by ESRIareusablein theGREAT-ER projectfor thewholeof Europe,special
scriptsloadingthe DCW dataweredeveloped.So if the DCW datashall bea backgrounddata
setfor a catchment,the following line needsto be insertedinto the file ’yourcatchment.bgd’to
automaticallylet theDCW databea backgrounddataset:

DCWdata,,,,

In the casea userinstalls the DCW datafor not yet includedcountries,e.g. France,Spainor
Denmark,you have to install themin thestructurethey areinstalledfor Italy, Germany, Belgium
andtheUnitedKingdom.

GREAT-ER pre-defined format ’.bgd’ As anexamplefile theonefor River Itter is given:

#River Itter background data
#Name,Mapname,Typ e,Le gendfil e,ct ch_ fl
Cities,itter\ citi es,p oly gon, itte r\c itie s.av l,y es
Tk25,itter\tk 25ti ffz. tif ,ima ge,, yes
Rhein,itter\r hein ,pol ygo n,it ter\ rhe in.a vl,y es
DCWdata,,,,no

3.2.5 The dischar ge data

The discharge dataarerepresentinginformationaboutpoints throughwhich substancesarere-
leasedinto theriver network,e.g.sewagetreatmentplants.In somecasesit might makesenseor
evenbenecessaryto aggregateseveraldischargesitesinto one(fictive)dischargepoint.
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18 3 PREPARATION OF CATCHMENT DATA SETS

Pleasenotethatthedischargesdiscussedherearepointemmissions.Dif fuseemmissionwill notbe
considered.Theoreticallyit is possibleto representadiffuseinput in adiscreteway, but for thisa
veryhighresolutionwouldberequired.In thiscaseit doesmakemoresenseto adaptGREAT-ER
to suchsituations(at thesimulationlevel).

Coor dinates (x,y) Thecoordinatesof adischargesiteareobligatory. Are theseunknown, they
shouldbeavailablefrom detailedmaps.In thecaseof realexisting plants,theactualpositionof
theplantandnot thepoint of emissioninto theriver shouldbetaken.For a later interpretationof
thesimulationresultsandthecomparisonwith monitoringthe informationwhethera plant is on
theleft or rightbank,canbequitevaluable.Theconnectionto therivernetworkwill beestablished
with theadditionalspecificationof thecorrespondingsegment(seebelow).

Connected population (Pop) For theestimationof theloadof achemicalthatwill enterthe
dischargepoint, sometimesa per-capitaconsumptionfor a region formsthebase.’Per-capita’ in
suchcasesreferto therealpopulationandnot to populationequivalents.

Hence,for industrialdischargesthisvaluemustbeomittedor setto 0.

Population equiv alents (PopEquiv) Thepopulationequivalentsarenot requiredfor asim-
ulation,but mayhelpa userfor interpretingtheresults.This itemis optional.

Dry weather flo w (DWF) Thedry weatherflow describestheamountof waterthatpassesthe
dischargesite. As thenamealreadyindicates,thevaluefor dry weathershouldbespecified,the
influenceof precipitationis hencenot to beincluded.This attributemustbegivenin

�7� � � ½ �
and

is optionalwhentheactualdaily flow hasbeenspecified.

Nondomestic Flow This value specifiesthe industrial flow in
�7� � � ½ �

. For pure domestic
dischargesits valueshouldbe0.

Runoff Flow Thisvaluespecifiestheflow duetoprecipitationandsubsequentrun-off in
�7���|� ½ �

.
If no furtherinformationareavailable,setthisvalueto 0.

Actual Daily Flow (ADF) Theactualflow of a dischargedescribesthe amountof waterthat
actuallyis releasedinto theriver networkvia thecorrspondingdischargesite. Thisattributemust
begivenin

�7���|� ½ �
andis optionalwhenthedry weatherflow hasbeenspecified.

Type of dischar ge (Type) The type of a discharge site will be usedin the simulationsto
determinetheeliminationefficiency. For sometypical treatmentplantsspecialsimulationmodels
canbeexecutedto calculatetheremoval of a chemical.

Thetypeis to begivenasacharacterstring.Currentlyonly few typesaresupported,but new types
shouldbeinventedfor otherdischargetypes.

J.-O. WAGNER, F. KOORMANN � TECHNICAL MANUAL GREAT-ER 1.0 � JANUARY 25, 1999
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Table3.1:DischargeTypes

Type-Code Description

AS Sewagetreatmentplantwith a biologicaltreatment(ActivatedSludge)
TF (Trickling Filter) plant

Sometreatmentplantsareacombinationof bothtechnologies.In suchcasesit is recommendedto
stayon theconservativesideandselectthetypeof lessefficiency, but still mentiontheactualtype
in thenameof thedischargesite(seebelow).

Connected river segment (StretchID) Thedischarge is connectedto thefirst point of the
givenriver segment.Hence,it doesmakesenseto considerdischargesitesalreadywhencreating
the segmentationof the river network, i.e. addnew segments(divide segments)for an optimal
representationof theactualemissionpoints.

TheID of theriver segmentis obligatory.

Name The namesof discharge sitesshouldhelp the user in orientationand understanding.
Hence,the namesshouldbeshort,but clearly andcontainfurther importanthints whereneces-
sary.

GREAT-ER pre-defined format ’.stp’ For the’.stp’ formathasto beappliedthesametech-
nical framework asfor the ’.riv’ format. Eachline representsonedischarge. The first columnis
a uniqueID for thedischarge,followedby thecoordinatepair andtheattributes.Theorderof the
columnsis shown in thisexample:

# ID,X,Y,Po p,D WF(mˆ 3/ d) ,Fl ow(mˆ 3/ d) ,Ty pe,St re tc hID ,N ame
41,-1.390 494,5 3. 422081, 422677,1 30000,1 80000,A S, 26842,Bl ac kb urn Meadows STW
42,-1.349 155,5 3. 369724, 95750,21 800, 24506,AS ,2 6843, Woodhouse Mill STW (Sheffield )
43,-1.326 922,5 3. 445114, 107203,3 1250,32 410,A S, 26841,A ldw ar ke STW

3.3 Examples for preparing raw data

The preparationof the above describeddataformatsandfulfilment of the demandson internal
logic canmeanmuchwork whenperformedmanually. Hence,it shouldbe the goal to process
datawhich is storedin anotherstructureautomatically(or at leastsemi-automatically)whenever
possibleto producetheformatof thefivedemandedfiles. This is especiallyimportantif larger(or
many) datasetsin thesameformatareto beprocessed,becausea(semi-)automaticroutinecanbe
appliedmultiple times.

But alsoa singleconversioncouldbemademoreefficient by applyingsmall softwaretoolsand
scriptroutines.

Thestructurein which geographicdataarestoredareusuallyquitesimilar. Theconversioninto
therequiredformatsconsistsbasicallyof formatconversionsandunit conversions.

In thefollowing two examplesareintroduced.Themaindifferencein theoriginal raw datais the
representationof the river network. In the first exampleit consitsof singlesegmentssimilar to
therequiredstructureof GREAT-ER. Only segmentscanberefererredto by their ID’s, it is not
possibleto referto any point in therivernetwork.
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20 3 PREPARATION OF CATCHMENT DATA SETS

In thesecondexampleeachriver is oneline (segment,route).To this line events(e.g.confluence,
emission)areassociatedatcertainlocations.Any point in theriver networkcanbereferredto by
theriver’s ID anda distance(e.g.River Rhine,km 240).

Processing of dischar ge data Thedischargedatamayrequirea separatetreatment.While
thedatasetsfor river networksrepresenta completeenclosedunit, dischargedatamaybeusedin
severalways.It doesmakesenseto collectall treatmentplantsof a regionandto selectsomesites
for acertaincatchmentin thatregion.

Thefollowingschemeillustratesonly onepossibilityonhow theraw dataprocessingof discharge
datacanbeperformed:

yorkshire.dat

dat2gen.awk ngr2geographic.amlyorkshire.ungen.tmp

dat2att.awk yorkshire.att.tmp

ungen_att2stp.awk yorkshire.stp
yorkshire.gen.tmp

Figure3.5: Examplefor processingsequencefor dischargedata

(seẽ /src/data/ra w/di sch arge s/ma kef ile )

Basically, thecoordinatesareconvertedto geographicprojectionandtheattributesarere-arranged
andin somecasestheunitsarere-calculated.

3.3.1 Micr oLo wFlo ws

General inf ormation about Micr oLo wFlo ws MicroLowFlowsis asoftwarefor computing
flow statisticsat ungaugedsites. For this, datafrom gaugingstations,precipitation,information
aboutsoil types,elevation datafor catchmentsizeestimationandartificial influences(abstrac-
tions,discharges)areconsidered.From this geo-referencedwaterbalancethe flow statisticsfor
all ungaugedriver segmentsarecomputed.

MicroLowFlows was developedat the Institute of Hydrology (IH) in Wallingford, UK. In the
framework of GREAT-ER this tool hasbeenextendedby a specialconsiderationof artifical in-
fluences.TheprogramrunsunderMS-DOS.

Exceptdetailedsewagetreatmentdata,thedatabaseof MicroLowFlowscontainsall information
aboutthecatchmentwhicharerequiredby GREAT-ER.

The IH hasprovided small extraction tools for easyretrieval of the desireddata. Thesetools
producesimpletext files which have thento befurtherprocessedto fit thedemandsof GREAT-
ER.

Micr oLo wFlo ws expor t files The extraction tools createsimple text files which offer the
datain tabularstructure.Somedemandsarealreadyfulfilled in thesefiles. A re-formattinganda
mathematicalandgeographicalrework is still necessary. In the following the four extractedtext
filesaredescribed.

An extractionprocessmustbegivena startsegment.Thisuniquelydeterminesthecatchment.

Coor dinates and Attrib utes Thisfile containsthecentraldatasetwith therivernetwork.All
riversegmentsareincludedwith their coordinates.In MicroLowFlowsa segmenthasamaximum
of 9 coordinates.Only dueto this fact it waspossibleto representthe river networkasa table.
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Those18columnsfollow follow directly thefirst columnwith thesegmentID. Afterwardsfollow
thereal lengthandthenaturalflow (mean,5th percentile).MicroLowFlowscontainsa river net-
work in a loweredresolution.The field ’real length’ containsthe computedlengthbasedon the
high-resolutiondigital rivernetwork.

Segment names This file describeswith two columnsthenamesof eachsegment. Thefirst
columncontainsthesegmentID, thesecondthename.

Ar tifical Influence Flows Within the GREAT-ER project MicroLowFlows has beenex-
tendedby a specialconsiderationof artifical influences.Examplesfor theseartifical influences
areabstractionsfor drinkingwater, coolingandirrigationanddischargesvia treatmentplants.The
correspondingfile containstheimprovedflow (mean,5th percentile)for all segments.

Catchment boundary Thecomputationof thenaturalflows in MicroLowFlows is basedon
digital elevationdatain GRID format. Eachsquareof theareais associatedwith a height.These
dataleadto thewatershedboundaries.Thisborderlineis givenin thefile asa line-wisesequence
of coordinatepairs. During thecomputationmayoccurtheso-calledproblem’figure of 8’. This
means,apartof thecatchmentareais connectedto therestof thecatchmentvia exactlyonepoint
(just like theshapeof thedigit ’8’).

Coversion to pre-defined formats The dataconversioncoversthreeparts: The relatively
simpleroutinesof unit conversion(in someawk scripts)andthechangeof the projectionof all
coordinatesto thegeographicprojection(via ARC/INFO).

.nam

.aif

.crd

.att

crd2gen.awk

crd2att.awk

rivernet.gen.tmp utm2geographic.amlrivernet.ungen.tmpungen2riv.awk .riv

.bou bou2gen.awkboundary.gen.tmputm2geographic2.amlboundary.ungen.tmpungen2bnd.awk.bnd

stp.tmp

*.exp.stp

stp2gen.awkstp.gen.tmp stp_stretch.tmpselectstp.aml considerExpert.awk.stp

Figure3.6: Commandsequencefor MicroLowFlowsdata

(see˜/src/data/raw/ mak/ makefil e.ml f.i nc )

Morecomplicatedis theconnectionof thesewagetreatmentplantwith therivernetwork.For each
dischargethe closestriver segmentis computedandthe connectionis drawn from thedischarge
site to the startpoint of the river segment. This may reveal two problems:First, the plantmay
be conncetedwrongly, becausedueto somereasonsthe actualpipeline(or carriercanal)is not
following the shortestdistanceto the river. Sucherrorscanonly bedetectedandcorrectedwith
localexpertknowledge(which is givenasa tablein thefiles *.exp.stp ).

Second,the connectionof the plant’s site to the startingpoint of the closestsegmentis usually
not optimal. A betterpoint on the river would be the oneproviding the shortestdistanceto the
discharge site. The simulationsystemof GREAT-ER canonly treatsegmentsasa whole and
henceonlycanassumeanemissioninto thestartingpointof asegment.Hence,for anoptimization
segmentshave to besplit up.

For this several solutionsexist. For GREAT-ER a methodwaschosenthat doesnot produce
entirelynew points,but selectsthebestof thegivenpointsof theclosestsegment.Thesegmentis
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split up at thispoint into two subsequentstretches,thedownstreamstretchis thenconnectedwith
thedischargesite.

riv2pointgen.awk rivpoints.gen.tmpstp_connect_point.amlpoint_id_stpid.tmp

riv2pointscmp.awkrivpoints.cmp.tmp rivpoints.cmp2.tmp

.riv
computeLengthFactors.awk

createSplitUpNetwork.awk

.riv.stpconnect

from_to.attcopy.tmp

.att
copyStretchAtt.awk .att.stpconnect

stp_stretch.autom.tmp

stp.tmp

stp_stretch.tmp

considerExpert.awk .stp.stpconnect

Figure3.7: Commandsequencefor improveddischargeconnection

(seẽ /src/data/ra w/mak/m akef ile. stp conn ect. inc )

Thedownstreampart is givena new ID. Both segmentsget theattributesof theoriginal stretch.
Oneexceptionof courseis the real length. For the computationof the new lengthsof the two
segmentsit is assumedthat thedistancesbetweenthesinglecoordinatesof thesegmentis equal.
Thenfactorscanbecalculatedfor thelengths.

3.3.2 RhineNet

General inf ormation about RhineNet RhineNetis anARCV IEW basedsimulationsystem
for thetransportandeliminationof chemicalintermediatesin theRhineandthetributariesMain,
MoselandLippe. This tool hasbeendevelopedby FrankKoormannin his Diplomarbeit1996at
theInstituteof EnvironmentalSystemsReseach,Universityof Osnabr̈uck,Germany.

The river network in RhineNetis availableasa so-called’route’. Dischargesare ’events’ and
associatedtoacertainpointontheroute.Analoguesall otherchangesin attributes(e.g.hydrologic
data)arestoredaseventsfor a route.

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

Conversion to pre-defined formats The coveragecontainingthe river networkrouteand
eventshasbeenprocessedwith the ARC/INFO commandeventarc to producethe desired
segments(arcs).Next, it wasnecessaryto switchthedirectionof thesegmentsof thetributaries.
This hadto bedone,becausein Germany theriver kilometersstartat thesource(with km 0) for
thoseriversendingin anocean.Thoseriversbeingatributaryto anotherriverarestartingwith the
kilometermeasurementat the point of confluencewith km 0. The changeof directionhasbeen
donemanuallyin ArcEdit,asub-moduleof ARC/INFO. Finally thegeo-datahaveexportedusing
thecommandungenerate .

The actualcoordinatesof the discharge siteswere computedwith the ARC/INFO command
eventpoint basedontherouteandthenalsoexportedwith thecommandungenerate .

Thefinal formatadaptionsweredonemanuallyandwerepartiallysupportedby theabilitiesof the
text editorVIM.
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3.4 Final automatic data processing

The final dataprocessingrequirescorrectsourcefiles of the type ’.riv’, ’.stp’, ’.att’, ’.bnd’ and
’.bgd’ asdescribedabove. Thewholeprocessingis managedby amakefile.

Thispartof thedataprocessingdoesnotconsiderany specialinputfile formatof asimulationsys-
tem. In theframework of GREAT-ER only thoseparametersareconsideredthataretheminimal
requirementfor thesimulationsoftware.Thesimpletabular structureallows to easilyextendthe
datafiles for adaptionto othersimulationssystems.

Thedatato begeneratedcanbegradedin two groups:geo-data(maps)andthe(corresponding)
attributedata.Thegeo-dataform thebasisfor visualizationandgraphicaldataprocessing.These
elements(points,lines,polygons)areinterconnectedwith attributedatavia uniqueID’s.

Theprocessingof thebackgrounddata(’.bgd’ file) is not interconnectedwith themainprocessing
dueto its outstandingsituation. It is not describedin this document(pleaserefer to the corre-
spondingmakefilesto learnmoreaboutit).

3.4.1 Geo-Data

Theestablishingof geo-dataconsistsbasicallyof two steps.First, thegeographicelements(their
ID’s andcoordinates)areextractedfrom the files in the pre-definedformatsandconvertedinto
anotherformatthatdirectlycanbehandledby ARC/INFO.

.riv

.bnd

catchments.txt

stp_riv2gen.awk disch_river.gen.tmp gen2disch_rivercover.amldisch_river

.stp discharges

rivernet

catchboundgen2boundcover.aml

gen2rivcover.aml

gen2dischcover.amldischarges.gen.tmp

rivernet.gen.tmp

catchbound.gen.tmp

boundname.dat.tmp

bnd2gen.awk

riv2gen.awk

stp2gen.awk

Figure3.8: Commandsequencefor automaticprocessingof geo-data

(see˜/src/data/catc hments/ mak/ makefil e.fi nal. inc )

For the two digital maps(coverages)dischargesites(’discharges’)andriver network(’rivernet’)
a straight-forwardconversionis executed. For the boundaryof the catchment(’catchbound’)a
furtherattributeis appended:thenameof thecatchment.

Theconnectionlinesbetweenthedischargesandcorrespondingriver segmentsis computedfrom
thedatain the’.stp’ and’.riv’ filesanda specialcoverageis created(’dischriver’).

3.4.2 Attrib ute data

During the processingof the attributedatathe 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 segments(’river.att’) andfor discharges(’disch.att’)andthe
secondaryattributefiles for treatmentplants(’wwtp.att’) andfor river classes(’rivclass.att’).The
twosecondaryfilesarecurrentlystaticandbasicallydescribegenerictypesof treatmentplantsand
riverclasses,respectively. Thegenericinformationareusedwhenno realdataareavailable.
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wwtp.att txt2dbf wwtp.dbf

disch.att disch.dbftxt2dbf

river.att river.dbftxt2dbf

.stp

.att

network.tmprivernet
generateAttTables.awkrivclass.att txt2dbf rivclass.dbf

Figure3.9: Commandsequencefor automaticpreparationof attributedata

(seẽ /src/data/ca tchm ent s/ma k/ma kef ile. fina l.i nc )

In a secondstepof the processingthe text basedtablesareconvertedinto DBaseformat. The
purposeof this is to optimizedatamanagementwithin ARCV IEW.

3.4.3 Core algorithms

Majorelementsof thedataprocessingconsistsof simpleroutines(e.g.formatconversions).These
will not bedescribedin detail. In thissectioncoreproblemsof thedatapreparationarediscussed.

Creation of a river segment sequence The informationaboutthe logic sequenceof the
singleriversegmentsplaysanessentialrolefor thesimulationmodel.Whenapplyingtheefficient
tree-walkingalgorithm, for eachsegmentthe upstreamsegmentsmustbe known to be able to
follow theriver from themostdown-streamsegmentup to thesources.

First, theriver segmentsequenceis createdin two steps.This sequenceis representedby a two-
columntable(fromStretchID ,to Stre tchI D) anddescribeswhichsegmentis downstream
of another.

Theseinformationcanbe computedfrom the digital river network(rivernet ). This cover-
ageconsistsof two elements:lines andnodes(seeabove). Whenthe topologyof the coverage
is created(ARC/INFO command’build’), all lines have the two connectednodesasattributes
(fnode =from nodeand tnode =to node). It is then possibleto join both two-columntables
fnode,StretchID andtnode,Stretch ID to producethedesiredsegmentsequencetable.

(seẽ /src/data/ca tchm ent s/ma k/ma kef ile. fina l.i nc )

Creation of network topology as attrib ute table For eachsegmenttwo columnsup1
andup2 hold the informationaboutthe river networkstructure.The mostusualconnectionof
segmentsis the’sequence’andthe ’confluence’.Thenumberof two columnsis theminimumto
describearivernetworkstopology(abinarytree)wheneachstretchis allowedto appearonlyonce
in thedatabase.For otherinterconnectiontypes(e.g.bifurcationor confluenceof threesegments
in onepoint)morecolumnscouldbeadded,but reservedspacewouldonly seldomlybeusedand
hencethiswouldnotbeefficient. Otherinterconnectiontypescanalsobedescribedbasedon two
columnswhenaddingfurther’virtual’ segments.

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

Fromtheabove describedsegmentsequencetablefirst anoptimalversionfor furtherprocessing
is prepared.Thetablefromid,toids asthesecondcolumncontainsa list of thedownstream
segments.Analogousthe table toid,fromids containa list of all upstreamsegmentsin the
secondcolumn.
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During theloadprocedure,themainroutinelooksupthehighestsegmentID. This is importantto
inventfurtherID’s for virtual segments.

Whenall dataareread,it is searchedfor bifurcationsituations.Thecorrespondingsegmentsare
associatedwith their neighboursegments.

Then,thesegmenttableis processedlinearanddependendon thenumberof upstreamanddown-
streamsegmentsthetypefor eachsegmentis decided.Thespecialcasesaredirectly treated.

Table3.2:SegmentTypes

Type upstreamsegments downstreamsegments 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 threesegmentaredirectedto
thesamepoint,anew (virtual) segmenthasto beinserted.

1

2

3

4

1

2

3

4

5

Figure3.10: Confluenceof threesegments

The virtual segmentgetsa lengthof 0. The ID is not appearingin the coveragesof the river
networkandis neutralfor thedatabaseoperation’join’. Thesimulationsoftwaremustof course
know how to treatsegmentswith a lengthof 0: Thechemicalloadsmustbetransfered(without
loss)to thenext downstreamsegment.

Several end-segments If severalcatchmentsarejoined(e.g.islands)theproblemof multiple
startsegments(eg. themouths)occursandneedsto bedealtwith.

Thesecanbeinterconnectedlinearwith virtual segments.By conventionall ocean-segmentsare
providedwith negative ID’s.

1
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1
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5
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-1 -2 -3

Figure3.11: Several end-segments

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



26 3 PREPARATION OF CATCHMENT DATA SETS

Hencethe smallestnumber(in the example-3) resultingfrom sucha situationis the new start
segmentfor theresultingcatchment.Theoceansegmentinfluenceneithervisualisationnorsimu-
lation.

Bifur cation For bifurcationsituationsbothneighboursareof thetype’Bifurcation’. up1 will
containtheID of theupstreamsegment,while up2 will containtheID of theneighboursegment.

1

2 3

Figure3.12: Bifurcations

Unconsidered situations

Table3.3:Unconsideredsituations

Description Example

More thanthreesegmentsaredirectedto the samepoint.
This situationcouldbemanagedsimilar to theconfluence
of threesegmentsusingvirual segments,but from ahydro-
logic point of view this situationis mostunlikely andthe
chancefor wrongbasedatahasa muchhigherprobability.

In onepointboth,aconfluenceandbifurcationtakesplace.
Sucha crossingis unlikely. Furthermore,a chemicalfate
model would needfurther informationto deal with such
a situation(what fraction of which upstreamsegment is
goinginto whichdownstreamsegment?).

Thesegmentsequenceform aring. Creatingaring, a river
networkis nomoreadirected,but anindirectedgraph.The
simulationsystemis notcapableto dealwith thissituation.

continuedonnext page
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continuedfrom previouspage
Description Example

Seperationof onesegmentinto morethantwo segments.
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 thehugequantityof variousdatausedin GREAT-ER, it is necessaryto split up thedata
descriptioninto severalparts.

Thedatadescriptionwill startwith thefilesystemandexplainswhereto find thedifferenttypesof
dataandhow they areinter-connected.Next, a hosrtoverview on theGIS datais givenfollowed
by a list of all GREAT-ER runtimeglobalvariables.Subsequentdescriptionsof thevariousdata
structuresaregivenin a tabular form.

4.1 Location of data in the filesystem

Thedatacanbedividedinto threegroups,GIS data,fixeddataanduser-editabledata. The GIS
datearealwaysfixedandcannot beeditedby theuser. Thefollowing threefiguresillustratethe
locationwithin theGREAT-ER installationfiletree.

...

...
catchments.dbf

GHOME/ ...
catchments/ aire/ catchbound/

info/
rivernet/

...

...

...

...

...discharges/
disch_river/

...
overview/ ...
monitoring/ uk/

...

aireriv/
airestp/
info/

GIS Data

...

...

...

...

pics/ ...

backgroundlst.dbf
disch.dbf
pics.dbf
rivclass.dbf
river.dbf
wwtp.dbf

substances.odb

Figure4.1: GISdatawithin thefilesystem
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...

...
catchments.dbf

GHOME/ ...
catchments/ aire/ catchbound/

info/
rivernet/

...

...

...

...

...discharges/
disch_river/

...
overview/ ...
monitoring/ uk/

...

aireriv/
airestp/
info/ ...

...

...

...

pics/ ...

backgroundlst.dbf
disch.dbf
pics.dbf
rivclass.dbf
river.dbf
wwtp.dbf

substances.odb
Fixed Data

Figure4.2: Fixeddatawithin thefilesystem
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...

...
catchments.dbf

GHOME/ ...
catchments/ aire/ catchbound/

info/
rivernet/

...

...

...

...

...discharges/
disch_river/

...
overview/ ...
monitoring/ uk/

...

aireriv/
airestp/
info/ ...

...

...

...

pics/ ...

backgroundlst.dbf
disch.dbf
pics.dbf
rivclass.dbf
river.dbf
wwtp.dbf

substances.odb
User Data

GSCENARIOS/
...
myScenario/ ...

Figure4.3: User-editabledatawithin thefilesystem
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4.2 Structures of the GIS data

All geographicdataarestoredasARC/INFO workspaces.An ARC/INFO workspaceis a di-
rectoryof the filesystem. Eachcoverageis storedin a subdirectorywith the coverage’s name.
A workspacealwayscontainsthe directory’info’ whereattribute informationof the geographic
objectsarestored.

For GREAT-ER, mostof theattributedataarestoredin separateDBasefiles. Thesearejoinedto
thecoverageseachtime in thestartupphaseof GREAT-ER.

Thefollowing tablelistsupall ARC/INFO workspacesof a GREAT-ER installation:

Table4.1:ARC/INFO Workspaces

Path Description Coverages

GHOME/catchments/aire Specificgeographicdatafor catchment
’aire’. Analogworkspacesexist for all
otheravailablecatchments.

catchbound, river-
net, dischriver,
discharges,pics

GHOME/overview Mapsfor general(european)overview. euview
GHOME/overview/de All overview mapscoveringGermany.

Analogworkspacesfor othercountries
are also existing. Theseworkspaces
basically contain a subset of data
known as the Digital Charts of the
World (DCW).

pppoint, pppoly,
rdline, rrline (not
fixed)

GHOME/overview/de/itter Further overview information for a
catchment. If geographicdata do
not serve a generalpurpose,but in-
steadaretunedfor aspecificcatchment
they are separatedfrom the country-
workspaces.

cities, rhein,
biol wq (not fixed)

GHOME/monitoring/uk Collectionof coverageswith monitor-
ing sitesandmonitoringdata.

aireriv, airestp, ...
(not fixed)

All GREAT-ER coveragesare in geographicprojection. The following table lists up the most
importantcoveragesandtheir type:

Table4.2:Main Coverages

Coverage Type Description

catchbound Polygon Boundaryof a catchment. It is usedin a scenarioview
as well as in the main overview window. No particular
attributedata.

continuedonnext page
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continuedfrom previouspage
Coverage Type Description

rivernet Line(=Arc) River networkof a catchment.Attributesarestoredin the
file river.dbf.

discharges Point Dischargesitesof a catchment.Attributesarestoredin the
file disch.dbf.Dischargesitesareindependentof theriver
network.

disch river Line(=Arc) The lines indicatewhere the dischargesare enteringthe
river network. No particularattributes(except the IDs of
the correpsondingdischarge point andriver stretch: Dis-
chID andStretchID).

euview Polygon Countries,includingnamesasattributes.Thesedatawere
takenfrom theARCV IEW packageandcontainsomeaddi-
tionalattributedata.

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



4.3 GlobalVariables 33

4.3 Global Variables

Globalvariablesin Avenue aremarkedby anunderlineasthefirst character. In GREAT-ER all
globalvariablesareinitializedin thescript’initialize.ave’. Seesection5.2onpage79for atabular
descriptionin which Avenue scriptsthevariablesareusedand/ormodified.

Table4.3:MostImportantGlobalVariables

Name Type Description

activeScenario Dictionary(Scenario) Pointsto the currentlyactive 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 updatesignal is sendto every
view window. Thosewhich arerepresenting
a scenariowill checkfor changes(e.g.endof
simulation).

distribTypes Dictionary Containsa textual explanationfor the distri-
bution type codes(’0’ - ’3’). The type are
hard-codedin ’initialize.ave’.

fieldsDic Dictionary Containsthecontentsof theFieldnameAlias
Table(DBasefile ’fields.dbf’) in a moredy-
namicalstorage.

flow Number Only consideredin the menucommand’Se-
lectRivernetby Flow’. Thisnumberspecifies
the minmumflow in Ð�Ñ-Ò�Ó of river stretches
to beshown in theview window.

greaterDLL DLL Pointerto the(loaded)DynamicLink Library
of GREAT-ER. This library is storedin the
file GHOME/bin/greater.dll.

GREATER STATE String This text indicatesthe stateof the GREAT-
ER package(e.g. ’alpha’ for a versionthat
is only for internaltesting,’beta’ for a larger
testinggroup).

GREATER VERSION String Containstheversionnumberof GREAT-ER.
log LineFile Pointer to the log-File. In principle, ev-

ery GREAT-ER-scriptwritesinto thelog file
whenit is startedandwhenit is ended.Sev-
eralotherinformationarewritten to this file.
Thefile is openedin thescript ’initialize.ave’
and will be removed when GREAT-ER is
properlyended.

continuedonnext page
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continuedfrom previouspage
Name Type Description

no dos box String Containsainitializationstringfor theAvenue
command’System.Execute’ to avoid the ap-
pearanceof aDOS-Box.

openScenarios List Unsortedlist of thecurrentlyopenedscenar-
ios. The elementsof this list areof the type
Dictionary(Scenario).This list is alsousedto
setup the scenarioselectionin the GREAT-
ER mainmenu.

paramsDic Dictionary Contains the contentsof the Paramsname
Alias Table (DBasefile ’params.dbf’) in a
moredynamicalstorage.

root String Containsthecontentsof theenvironmentvari-
ableGHOMEasastring.Thisis therootpath
of thecurrentlyexecutingGREAT-ER.

rootSce String Containsthecontentsof theenvironmentvari-
able GSCENARIOS as a string. This is
the root pathto the currentlyactive scenario
directory.

substances ODB Pointerto thecurrentlyloadedsubstancedata
base.

wish String Containsthepathto theTcl/Tk shellwhich is
usedto avoid DOS-Boxesin somecases.
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4.4 Catchment Alias Table

A specialdatafile is GHOME/catchments.dbf.It is usedto locatethe ARC/INFO workspace
of a catchment.This is necessarysincethenamesfor workspacescannotbechosenfreely. The
following tabledescribesthecontentsof theDbasefile:

Table4.4:CatchmentAliasTablecatchments.dbf

Field Type Description

ID String[20] Identificationfor acatchmentin anicespelling(usingalsocapital
lettersandnon-alphabeticalcharacters).Thisentryis usedfor the
selectionof acatchmentin theDialogs’New Scenario’and’Edit
Scenario’andalsodisplayedatseveraloccasionsin theGREAT-
ER easy-to-usepart.

Dir String[20] Specificationof thecatchmentsdirectory. Only thelastpartof the
pathmustbe specified(it is assumedthat the directoryis under
GHOME/catchments).

Country String[5] Shortcodefor thecountry, thecatchmentis (mainly) associated
to. No official codesareused. Currentlyonly four aredefined:
uk for United Kingdom,de for Germany, it for Italy andbe for
Belgium. Basicallythis two-lettercodeis the nameof the sub-
directoriesin GHOME/overview andGHOME/monitoring.It is
usedwhenapplyingsomecommandsof the’Display’ menu.
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4.5 Fieldname Alias Table

This tablecontainsinformationonseveraldatafieldsin GREAT-ER. TheDBasefile

GHOME/misc/fields.dbf

is copiedto aDictionaryfor betterhandlingin theAvenue scripts.

Table4.5:FieldnameAliasTablefields.dbf

Field Type Description

Variable String[14] ID (name)of thefield.
Unit String[25] Unit of theparameterof thecorrespondingfield in text form. This

text is usedfor theeasy-to-usemodeidentificationdialogs.
Display String[75] Long(readable)descriptionof theparameterof thecorresponding

field. This text is usedfor the easy-to-usemodeidentification
dialogs.

Default Number[18.9] Defaultvalue.This informationis usedfor only a few fields.
gmode1 Number[2] Is this field used for GREAT-ER simulation mode 1 (0=no,

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

1=yes)?
gmode3 Number[2] Is this field used for GREAT-ER simulation mode 3 (0=no,

1=yes)?
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4.6 Parametername Alias Table

This tablecontainsinformationonseveralparametersin GREAT-ER. TheDBasefile

GHOME/misc/params.dbf

is copiedto aDictionaryfor betterhandlingin theAvenue scripts.

Table4.6:ParamternameAliasTableparams.dbf

Field Type Description

Variable String[25] ID (name)of the variable. This nameappearsastheKey in the
SubdictionariesSubstance,ModelModeor CatchmentParamters.

Unit String[25] Unit of theparameterin text form. This text is usedfor theeasy-
to-usemodeidentificationdialogs.

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

Default Number[18.9] Default valuefor the parameter. This numberis offered in the
dialogswhenchoosingthe’Default’ Button.

DefDistri Number[2] Codeof thedistributiontypeof thedefaultvalue.
VarType String[10] Semicolonseparatedlist of distribution type codesallowed for

this parameter. This information is forwardedto the parameter
dialogsto let themavoid senselessdistributionselections.

gmode1 Number[2] Is thisparameterusedfor GREAT-ER simulationmode1 (0=no,
1=yes)?

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

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

WRange String[30] Interval descriptionfor a logic rangeof theparametervalue.Re-
fer to theparams.dbfcontentsfor exampleson thesyntaxof the
rangestrings.Therangestringsareonly processedin thecorre-
spondingdialogs(not in Avenue).

ERange String[30] Interval descriptionfor a physicalrangeof the parametervalue.
Refer to the params.dbfcontentsfor exampleson the syntaxof
the rangestrings. The rangestringsare only processedin the
correspondingdialogs(not in Avenue).
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4.7 Parameter Dictionary

During executionof GREAT-ER and for storing in ObjectDataBase(ODB) format, the AR-
CV IEW classDictionary is oftenusedfor typicalcollections(pleasereferto theARCV IEW manu-
alsfor detaileddescriptionof this class).Themostimportantoneis theParameterDictionary (in
thisdocumentreferredasDictionary(P)):

Table4.7:SubdictionaryParameter

Key Type Description

value String Theactualvalueof theparamter. Thiscaneitherbeasim-
ple floating point numberor (in the caseof an attached
distribution) more than one numberseparatedby semi-
colons. In the caseof parameterswith a different type
(e.g. Boolean)this entry containsa certaincoding (e.g.
’0’=false, ’1’=true). The coding is explainedin the de-
scriptionof thecorrespondingparameter.

WRangeExceededString Holdsinformationaboutexceedanceof thewarningrange.
’0’ indicatesthatthevalueis insidethewarningrange.’1’
indicatesthatthevalueis outsidethewarningrange(values
cannotbeoutsidetheerrorrange).

DistriTyp String Describesthedistributiontypeof theparameter:’0’ = not
distributed,’1’ = normaldistribution,’2’ = log-normaldis-
tribution, ’3’ = uniformdistribution.

required String Is either’0’ (= not required)or ’1’ (= required).Whether
a paramter is required for a simulation with the cur-
rent model selections is determined via the routine
’f IsNotRequired.ave’. Theinformationaboutrequirement
is basicallyusedby thedialogswhichpresentnot required
paramtersin a differentcolor thanblack.

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

ThosedictionariesreferredasDictionary(S)representsimplifiedparamterswhichconsistsonly of
the’value’entry.
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4.8 Substance Database

Thedefaultsubstancedatabaseis locatedin thefile GHOME/substances.odbandisanObjectData
Base(ODB) asusedby ARCV IEW. Thisfile is loadedduringthestart-upphaseof GREAT-ER.

The substancedatabasecontainsa setof substanceseachbeinga setof parameterscollectedin
a Dictionary. DictionariesunderARCV IEW (Avenue) arealsoknown ascollectionsin object-
orientedterms.A collectionis anobjectthatcancontainotherobjects.

For adetaileddescriptionof thedatatypesODB andDictionary, pleasereferto theUser’sManual
of ARCV IEW. For moreinformationaboutthe parameterspleaserefer to the documentationof
thesimulationsoftware.

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

Table4.8:SubdictionarySubstance

Key Type Description

SubstanceID Dictionary(S) Thesubstancename.
casNo Dictionary(S) The Chemical Abstract Service number of the

substance.
ID String The combinationof SubstanceID and casNo :

Identificationof the substanceusedin the window
title.

einecsNo Dictionary(S) The EuropeanInventory of Existing Commercial
ChemicalSubstancesnumberof thesubstance.

synonym Dictionary(S) substancesynonyms

M Dictionary(P) Molar mass
pKa Dictionary(P) acid/ basedissociationconstant
protolysis Dictionary(P) acid(1) or base(-1) dissociationfactor(neutral= 0)
K OW Dictionary(P) octanol/ waterpartitioningcoefficient
ws Dictionary(P) watersolubility
vp Dictionary(P) vaporpressure
H Dictionary(P) Henrycoefficient

DefaultConsump tio n Dictionary(P) Consumptionusedby default in a simulationif no
othervaluesaredefined.

K DO Dictionary(P) biodegradation- affinity constantfor oxygen
Q10 Dictionary(P) temperaturecorrectionfactorfor biodegradation
k std biodeg Dictionary(P) standarddoublefirst-orderbiodegradationrate
a anaerobic Dictionary(P) anaerobicbiodegradationcorrectionfactor
a anoxic Dictionary(P) anoxicbiodegradationcorrectionfactor

continuedonnext page
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continuedfrom previouspage
Key Type Description

a sorbed Dictionary(P) sorbedbiodegradationcorrectionfactor
k aerobic Dictionary(P) ???not usedany more: standardaerobicbiodegra-

dationrate
useMonod Dictionary(P) Switchfor considerationof monodkinetics(0 = no,

1 = yes)
k max Dictionary(P) Monod:max.biodegradationrate
Y Dictionary(P) Monod:biomassyield
K s Dictionary(P) Monod:affinity constant
b Dictionary(P) Monod:biomassdecayrate
k instream Dictionary(P) defaultinstreamremoval rate
k vol Dictionary(P) defaultvolatilisationrate
k deg Dictionary(P) defaultdegradationrate
k hydr a Dictionary(P) acidhydrolysisrate
k hydr b Dictionary(P) basehydroloysisrate
k hydr n Dictionary(P) neutralhydrolysisrate
k photo Dictionary(P) near-surfacephotolysisrate
a river Dictionary(P) correctionfactorfor biodegradationin rivers

K AW Dictionary(P) dimensionlessHenry’sLaw Constant
Kd river Dictionary(P) river - solids/ liquid partitioning
Kd ML Dictionary(P) mixedliquor - solids/ liquid partitioning
Kd sewage Dictionary(P) sewage- solids/ liquid partitioning
R primary Dictionary(P) chemicalremoval in primarysettler
R activated sludge Dictionary(P) chemicalremoval in activatedsludge
R trickling filter Dictionary(P) chemicalremoval in trickling filter
a AS Dictionary(P) correctionfor biodegradationin activatedsludge
k WWTPnonbio Dictionary(P) ratefor non-biologicaldegradationin WWTPs
R sewer Dictionary(P) chemicalremoval in sewer

modified Boolean modifiedflag for storagecontrol
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4.9 Scenario Data

All datarelatedto a scenarioarestoredin onesubdirectoryof GSCENARIOS. In a scenario’s
directorytheattributedatafor theriver network,discharges,etc. arestoredasDBasefiles. The
DBasefilescannot directly bemodifiedin theeasy-to-usemode.Indirectchangesareperformed
e.g.via the’Edit Discharge-siteData’ routine.

All modelparametersandtheselectedsubstancedataarestoredin theODB file

GSCENARIOS/myScenario /sc enar io.o db.

Thisfile containsoneDictionarywhich holdsall scenariodata:

Table4.9:SubdictionaryScenario

Key Type Description

Title String Nameof thescenario.
modified Boolean Indicates whether currently

openedscenariohasbeenmodi-
fiedsincethelastsave-operation
(’0’ = no, ’1’ = yes).

modifiedSinceLastSim Boolean Indicates whether the any pa-
rameterhas changedsince the
last simulation(’0’ = no, ’1’ =
yes).

Comment String Text for commentingupon the
scenario.

CatchmentID String ID of the selectedcatchment.
TheID appearsin theCatchment
Alias Table.

CatchmentParameters Dictionary(CatchmentParameters) Collection of parametersde-
scribingthecatchment.

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

Substance Dictionary(Substance) Contains a full substance
dataset. When selecting a
substance from a substance
database,a full copy is attached
here.

Results Dictionary(Results) Collection of results data and
pointersto results.

continuedonnext page
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continuedfrom previouspage
Key Type Description

StartStretch Dictionary(StartStretch) Somedatafor the handlingof a
startstretch(only existing when
asubcatchmentis selected.

Tmp Dictionary(Tmp) Various temporay information.
Beforea scenariois saved,these
dataaredeleted.

Table4.10:SubdictionaryCatchmentParameter

Key Type Description

temp water Dictionary(P) watertemperature
temp sewage Dictionary(P) sewagetemperature
temp air Dictionary(P) air temperature
wind speed Dictionary(P) wind speed
h air Dictionary(P) air mixing height
SS sewage Dictionary(P) suspendedsolidsin sewage
f oc sewage Dictionary(P) sewagesolidsOC fraction
ro SS sewage Dictionary(P) sewagesolidsdensity
PHI cap BOD Dictionary(P) percapitaBOD flux
PHI cap N Dictionary(P) percapitaN flux
R prim BOD Dictionary(P) BOD removal efficiency in primarysettler
R prim N Dictionary(P) N removal efficiency in primarysettler
r end Dictionary(P) activatedsludgeendogenousrespirationrate
f oc ML Dictionary(P) ML solidsOC fraction
ro SS ML Dictionary(P) ML solidsdensity
PSI Dictionary(P) empiricalconstantfor surfaceaeration
kGa kLa Dictionary(P) kGa/ kLa
ML salinity Dictionary(P) salinity of activatedsludgeML
CS Q DWF Dictionary(P) combinedsewerflow asfractionof DWF
K air Dictionary(P) masstranferin air
K water Dictionary(P) masstranferin water
k sorb prim Dictionary(P) 1storder(de)sorptionrate- primarysettler
k sorb ML Dictionary(P) 1storder(de)sorptionrate- ML
k sorb sec Dictionary(P) 1storder(de)sorptionrate- secondarysettler
a prim Dictionary(P) PrimarySettler:Effectof Q/DWFonsolidsremoval
a sec Dictionary(P) SecondarySettler: Effect of Q/DWF on solids

removal
continuedonnext page
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continuedfrom previouspage
Key Type Description

temp corr Dictionary(P) correlationof temperatureto flow (both aire and
water)

wind corr Dictionary(P) correlationof wind speedto flow
SS corr Dictionary(P) correlationof SSto flow
DOcorr Dictionary(P) correlationof DO to flow
BODcorr Dictionary(P) correlationof BOD to flow
k SS corr Dictionary(P) correlationoff SSsedimentationrateto flow

Table4.11:SubdictionaryModelMode

Key Type Description

mc shots String Numberof MonteCarloshotsto perform
mode sewer String Modelmode(1, 2 or 3) sewermodel
impose sewer String flag(0=no,1=yes):imposeselectedmodelmodefor

all sewer
mode AS String Modelmode(1, 2 or 3) activatedsludgemodel
impose AS String flag(0=no,1=yes):imposeselectedmodelmodefor

all AS STP
mode TF String Modelmode(1, 2 or 3) trickling filter model
impose TF String flag(0=no,1=yes):imposeselectedmodelmodefor

all TF STP
mode river String Modelmode(1, 2 or 3) rivermodel
impose river String flag(0=no,1=yes):imposeselectedmodelmodefor

all stretches
biodegradation model String flag(0=off, 1=on)biodegradationmodel
hydrolysis model String flag(0=off, 1=on)hydrolysismodel
photodegradati on model String flag(0=off, 1=on)photodegradationmodel
sedimentation model String flag(0=off, 1=on)sedimentationmodel
volatilization model String flag(0=off, 1=on)volatilizationmodel
BGConcentratio n Number backgroundconcentration

Table4.12:SubdictionaryResults

Key Type Description

FileName String nameof modelresultsfile
Csimtheme FTheme basicthemegeneratedaftersimulation
CsimvTab VTab tablewith simulationresults

continuedonnext page
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continuedfrom previouspage
Key Type Description

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

RiverUnit String new CsimUnit astext
Classtheme FTheme themegeneratedby Csim Classes River
CsimXX FTheme Themeof XX Csimpercentile
CombineCsimFl ow FTheme Themeresultingfrom themenucommand’Com-

bineCsim/Flow’
FileNameSTP String nameof model resultsfile for intermediatere-

sultsof influentandeffluent
CsimSTPinflue ntT heme FTheme theme showing influent results generatedvia

menucommand
CsimSTPefflue ntT heme FTheme theme showing 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 new CsimUnit astext
PECinitial String text containingthe resultsof the last PECintial

computation.
PECcatchment String text containingthe resultsof the lastPECcatch-

mentcomputation.

Table4.13:SubdictionaryTmp

Key Type Description

chart Chart chartof concentrationprofile. Createdwhenperforming
correspondingmenucommand.

dir FileName containsthepathfor thecorrespondingscenario.
dischTab Table ARCV IEW table containing the data of the DBasefile

disch.dbf
marketTab Table ARCV IEW tablecontainingthedataof theDBasefile mar-

ket.dbf. This datasetdoesnot initially exist. It is created
whenadditionalmarketinformationarespecifiedvia the
menucommand’Edit MarketData’.

odb ODB theObjectDataBaseof thecorrespondingscenario.
pictureTheme FTheme themecontaininga point coveragewhich shows the loca-

tionsof availablephotographs.
continuedonnext page
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continuedfrom previouspage
Key Type Description

profile VTab tablecontainingthe resultsof the routine ’Concentration
profile’.

rivclassTab Table ARCV IEW table containing the data of the DBasefile
rivclass.dbf

riverTab Table ARCV IEW table containing the data of the DBasefile
river.dbf

view View the ARCV IEW view whereall themesfor thecorrespond-
ing scenarioaredisplayed.

wwtpTab Table ARCV IEW table containing the data of the DBasefile
wwtp.dbf

Table4.14:SubdictionaryStartStretch

Key Type Description

markerTheme FTheme themewhich containsjust a clearmarkerfor thenew start
segmentof theriver network.

stretchID String theID of thenew startstretch.
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5.2 Avenue Global Variables

Thefollowing tableslist all Avenue Scriptsthenamedglobalvariableis usedin. Seesection4.3
onpage33 for a detaileddescriptionof themostimportantglobalvariables.

Table5.148:ReferenceTableGlobalVariable FieldList

FieldList used in
imsMakeHTML.ave

Table5.149:ReferenceTableGlobalVariable GREATERSTATE

GREATERSTATEused in
Easy-to-useMode.ave GREAT-ER.ave
Help Info.ave Report.ave
easy.ave initialize.ave

Table5.150:ReferenceTableGlobalVariable GREATERVERSION

GREATERVERSIONused in
Help Info.ave Report.ave
initialize.ave

Table5.151:ReferenceTableGlobalVariable RecordList

RecordList used in
imsMakeHTML.ave

Table5.152:ReferenceTableGlobalVariable WebServerURL

WebServerURL used in
imsConnect.ave
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Table5.153:ReferenceTableGlobalVariable activeScenar io

activeScenario used in
BackgroundConc.ave BaselineConcentration.ave
CalcCsimx.ave CloseScenario.ave
CloseSubstance.ave CombineCsimFlow.ave
ConcProfile.ave ConcProfileTool.ave
Csim Classes River.ave EditCatchmentData.ave
EditDischargeData.ave EditDischargeDataTool.ave
EditEnvironParams.ave EditMarketData.ave
EditMarketDataTool.ave EditModelMode.ave
EditRiverParams.ave EditScenario.ave
EditSewerParams.ave EditSubstance.ave
EditWWTPParams.ave EnableIfChart.ave
EnableIfCsim.ave EnableIfPictures.ave
EnableIfSceHasCatchment.ave EnableIfSceHasSubstance.ave
EnableIfSubCatchment.ave ExitGREAT-ER.ave
ExportConcProfile.ave LoadSubstance.ave
NewScenario.ave NewSubstance.ave
OpenActiveScenario.ave OpenScenario.ave
OpenSubstance.ave PEC Regional River.ave
PEC initial.ave PECcatchment.ave
PECinitial.ave PickSubstance.ave
Picture.ave PictureTool.ave
RemoveBackgroundData.ave Report.ave
RiverFlows.ave SaveScenario.ave
SaveScenarioAs.ave SaveSubstance.ave
SelectBackgroundData.ave SelectCatchment.ave
SelectSubCatchmentFromView.ave SelectSubCatchmentMarker.ave
SelectSubCatchmentTool.ave ShowBackground.ave
ShowSTPEfflCsim.ave ShowSTPInflCsim.ave
SimulDataCheck.ave StartSimulation.ave
StopSimulation.ave addDCW.ave
alphaConcProfile.ave alphaConcProfileTool.ave
alphaSelPopAndFlow.ave f IsNotRequired.ave
f MakeMarketTab.ave f MakeWWTPElimTab.ave
f RemoveMarketTab.ave f RemoveResults.ave
f RemoveWWTPElimTab.ave f SelectUnloaded.ave
f UpdateMenuGreater.ave f WriteSimulInput.ave
initialize.ave removeDCW.ave
view close.ave view update.ave

Table5.154:ReferenceTableGlobalVariable catchments

catchments used in
GREAT-ER.ave RemoveBackgroundData.ave
SelectBackgroundData.ave SelectCatchment.ave
SelectCatchmentByName.ave ShowBackground.ave
SimulDataCheck.ave StartSimulation.ave
addCatchView.ave addDCW.ave
f CopyDefaultTabs.ave f ScenarioDlg.ave
initialize.ave removeDCW.ave
view update.ave

Table5.155:ReferenceTableGlobalVariable distribTypes

distribTypes used in
Report.ave initialize.ave
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Table5.156:ReferenceTableGlobalVariable eventDelay

eventDelay used in
initialize.ave sendEvents.ave

Table5.157:ReferenceTableGlobalVariable fieldsDic

fieldsDic used in
Report.ave initialize.ave

Table5.158:ReferenceTableGlobalVariable flow

flow used in
Flow.ave initialize.ave

Table5.159:ReferenceTableGlobalVariable 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 UI.ave
Import.ave StartSimulation.ave
ViewIdentify.ave f SaveScenario.ave
f ScenarioDlg.ave f SelectScenario.ave
f SubstanceDlg.ave initialize.ave
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Table5.160:ReferenceTableGlobalVariable log

log used in
BackgroundConc.ave BaselineConcentration.ave
CalcCsimx.ave ChangeSubstanceDB.ave
CloseScenario.ave CombineCsimFlow.ave
Csim Classes River.ave DeleteScenario.ave
Dont Close.ave EditCatchmentData.ave
EditDischargeData.ave EditDischargeDataTool.ave
EditEnvironParams.ave EditMarketData.ave
EditMarketDataTool.ave EditModelMode.ave
EditRiverParams.ave EditScenario.ave
EditSewerParams.ave EditSubstance.ave
EditWWTPParams.ave ExitGREAT-ER.ave
Export.ave ExportConcProfile.ave
Flow.ave GREAT-ER.ave
Help Model.ave Help UI.ave
Import.ave LoadSubstance.ave
NewScenario.ave NewSubstance.ave
OpenScenario.ave PEC Regional River.ave
PEC initial.ave PECcatchment.ave
PECinitial.ave PickSubstance.ave
Picture.ave PictureTool.ave
RemoveBackgroundData.ave RemoveThemes.ave
Report.ave RiverFlows.ave
SaveScenarioAs.ave SelectBackgroundData.ave
SelectCatchment.ave SelectCatchmentByName.ave
SelectSubCatchmentFromView.ave SelectSubCatchmentMarker.ave
SelectSubCatchmentTool.ave ShowBackground.ave
ShowSTPEfflCsim.ave ShowSTPInflCsim.ave
SimulDataCheck.ave StartSimulation.ave
StopSimulation.ave ViewIdentify.ave
ViewLogfile.ave ZoomCatchmentExtent.ave
addDCW.ave alphaConcProfile.ave
alphaConcProfileTool.ave alphaSelPopAndFlow.ave
f CloneParamList.ave f CloneScenario.ave
f CopyDefaultTabs.ave f DeleteTabs.ave
f DetermineUnit.ave f IsNotRequired.ave
f MakeMarketTab.ave f MakeWWTPElimTab.ave
f MultiClassAnalysis.ave f ODB Remove.ave
f RemoveMarketTab.ave f RemoveResults.ave
f RemoveTabs.ave f RemoveWWTPElimTab.ave
f SaveScenario.ave f ScenarioDlg.ave
f ScenarioInfo.ave f SelectAll.ave
f SelectLoaded.ave f SelectMostDownUnloaded.ave
f SelectScenario.ave f SelectUnloaded.ave
f SubstanceDlg.ave f UpdateCatchViewTitle.ave
f WriteSimulInput.ave imsConnect.ave
imsGetMapPoint.ave imsMainPage.ave
imsMakeHTML.ave imsMakeMap.ave
imsParse.ave imsTest.ave
initPopUp.ave initialize.ave
removeDCW.ave sendEvents.ave
view close.ave view update.ave

Table5.161:ReferenceTableGlobalVariable no dos box

no dos box used in
DeleteScenario.ave ExportConcProfile.ave
StartSimulation.ave f WriteSimulInput.ave
initialize.ave
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Table5.162:ReferenceTableGlobalVariable openScenarios

openScenarios used in
DeleteScenario.ave DeleteSubstance.ave
EnableIfActiveScenario.ave EnableIfIsActiveScenario.ave
EnableIfModelSelected.ave EnableIfSubDBAndActiveSce.ave
ExitGREAT-ER.ave NewScenario.ave
OpenScenario.ave PickSubstance.ave
f UpdateMenuGreater.ave initialize.ave
view close.ave

Table5.163:ReferenceTableGlobalVariable paramsDic

paramsDic used in
Report.ave SimulDataCheck.ave
f IsNotRequired.ave initialize.ave

Table5.164:ReferenceTableGlobalVariable root

root used in
Csim Classes River.ave EditDischargeData.ave
EditMarketData.ave EditScenario.ave
Export.ave ExportConcProfile.ave
GREAT-ER.ave Import.ave
NewScenario.ave SelectCatchment.ave
addCatchView.ave f CopyDefaultTabs.ave
f SelectScenario.ave initialize.ave
view update.ave

Table5.165:ReferenceTableGlobalVariable rootSce

rootSce used in
EditScenario.ave Export.ave
Import.ave NewScenario.ave
f SelectScenario.ave initialize.ave

Table5.166:ReferenceTableGlobalVariable substances

substances used in
ChangeSubstanceDB.ave DeleteSubstance.ave
EnableIfSubDBAndActiveSce.ave EnableIfSubstanceDB.ave
LoadSubstance.ave OpenSubstance.ave
SaveSubstance.ave f ScenarioDlg.ave
initialize.ave

Table5.167:ReferenceTableGlobalVariable unitsTab

unitsTab used in
ViewIdentify.ave
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Table5.168:ReferenceTableGlobalVariable wish

wish used in
initialize.ave

5.3 Scripts / Programs

The following tableslist all Avenue Scriptsthe namedscript / programmeis calledby. Please
notethatfor theexecutionof thescriptsthereferringinterpretermustbestarted.TheseareWISH

for Tcl/Tk-ScriptsandGAWK for awk-Scripts

Table5.169:ReferenceTableScript/ Programmewgnuplot

wgnuplot called in
PEC initial.ave

Table5.170:ReferenceTableScript/ Programmeclassify

classify called in
Csim Classes River.ave

Table5.171:ReferenceTableScript/ Programmedbf2txt

dbf2txt called in
ExportConcProfile.ave

Table5.172:ReferenceTableScript/ ProgrammesimSTP2db4.aw k

simSTP2db4.a wk called in
StartSimulation.ave

Table5.173:ReferenceTableScript/ Programmesimul2db4.awk

simul2db4.awk called in
StartSimulation.ave

Table5.174:ReferenceTableScript/ Programmesimul

simul called in
StartSimulation.ave

Table5.175:ReferenceTableScript/ Programmetxt2dbf

txt2dbf called in
Csim Classes River.ave StartSimulation.ave
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6 GREAT-ER Messages

6.1 Conventions

We havesetupcertaintypographicconventionsto accentuatethemeaningof wordsmentionedin
thismanual.Thefollowing tabledescribesthemainconventions:

Style Meaning
Serif Usualtext
Italic Emphasis
SMALL CAPITALS Products/ Software
Sans Serif Menuitems
Slanted Input
Typewriter Softwareoutput,messages
Typewriter slanted File names,directories× PATH Ø Systemvariables,e.g.PATH

6.2 Hints

Hints areusuallyonly informational.Althoughsomethinghasfailed thereis no realerror in the
senseof lossof dataor inavailablefunctions.Following thehintsandtheadditionalremarksgiven
in thissectiontheproblemscanbesolved.

1. No substance database found - creating new.
For somereasonthedefaultsubstancedatabasecouldnotbefound.Thereforeanew file en-
titledsubstance.odbwascreatedto generateanew defaultdatabase.Youmaytry to in-
stallmanuallyor to copyinganothersubstanceDB to thedefaultnamesubstance.odb.

2. Sorry, it is not allowed to close this window.
Youhave tried to closetheview of Europe(theGREAT-ER basicview) by theclicking on
the closebutton (”X”) on the window title bar. The resultingprocesswould be similar to
themenuitemExit but is notstableandmaycauselossof data.For this reasontheactionis
prevented.PleaseusetheExit itemto closeGREAT-ER.

3. Sorry there is already an open scenario with this title.
It is not allowedto have two openscenarioswith thesamename.Thescenarionameis the
key to identifying a scenarioandmustbeunique.Pleaseclosethecurrentlyopenscenario
with thenamein questionif youwantto openthenew one.

4. It is necessary to first save the scenario.
For reasonsof stability anddatasafetyit is only allowedto changecatchmentdatafor an
unmodifiedscenario,i.e. ascenariodirectlysavedbeforechangingthecatchmentdata.

5. No substance specified for active scenario
No substancefoundfor activescenario.As marketdataanddischarge-sitedatadialogsoffer
usersthe opportunityto overwritegeneralsubstancesettingsby site-specificvalues,these
areonly applicableif a substancehasalreadybeenselected.
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6. A simulation for this scenario seems to be still in progess.
This is a typical hint: currentlynot available,thefunctioncanbeexecutedsometime later
becauseit is notpossibleto runmorethanonesimulationata time for a scenario.

7. This selection tool has to be applied to the active scenario
view
Youhaveclickedontheview with theEuropeanoverview while thesubcatchmentselection
tool wasactive. Themessageappears,becauseit is not possibleto selecta stretchfrom the
overview.

6.3 Warnings

Warningsaregiven if somethinghasgonewrong. Thesearedifferentto errorsin the sensethat
they donot causea lossof dataandmayberesolvedwith theuseof thetechnicaldocumentation.

1. Environment variable <GHOME>not set.
Although this environmentvariableneededby GREAT-ER (specifyingthe GREAT-ER
homedirectory)is setby theset-upprogram,it is now missing(maybedeletedmanually).
A following dialogenablesyou to specifythehomedirectoryfor thecurrentGREAT-ER
sessionbut it is recommendedto setthevariablepermanentlywith thesystemsettings.

2. Environment variable <GSCENARIOS>not set.
Although this environmentvariableneededby GREAT-ER (specifyingthe GREAT-ER
sceanriodirectory)issetby theset-upprogram,it is now missing(maybedeletedmanually).
A following dialogenablesyou to specifythehomedirectoryfor thecurrentGREAT-ER
sessionbut it is recommendedto setthevariablepermanentlywith thesystemsettings.

3. No unit information available. Unit is set to [mg/L].
Please check your system / scenario parameters!
For somereasontheautomaticunit conversionhasfailed.Thesimulatoroutputis [mg/L] so
it is assumedthattheloadeddatais in thisunit. Pleasecheckthisassumption.Thismessage
alsoappearswhenno releaseof the substancehasbeenspecified(e.g. a catchmentwith
only industrialdischargesandnosite-specificrelease).

4. GREAT-ER menu not found.
The GREAT-ER menustructureseemsto be corrupt. This canhappenby modifying the
structurein the Expert Mode. A rough solution is to leave GREAT-ER without saving
anything. If you want to save your scenariodatayou have to restorethe menustructure:
Seethe ARCV IEW manualfor customisinga project. Checkthemenusfor theView Doc.
Renametheonewhich containstheusualGREAT-ERcommandsbackto ”&GREAT-ER”.

5. Exit item not found.
TheGREAT-ERmenustructureseemsto becorrupted.Thiscouldhappenby modifyingthe
structurein theExpertMode.A roughsolutionis to leave GREAT-ER.You maysave your
scenariosbeforeleaving. An alternative is to restorethemenustructure:SeetheArcView
manualfor customisinga project. Look for theGREAT-ER menufor theView Doc. Scan
throughthemenuitemsandfind theitem with theclick scriptExitGREAT-ER.aveRename
it to ”E&xit ”.
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6. Not able to fully delete the scenario. The scenario may now
be invalid.
Possible reason is access violation.
Becauseof somefile accesslimitationsGREAT-ERwasnotableto deletethescenariodata
completely. Probablyoneof thefiles in thedirectoryis still opendedby anotherprogram.
Pleaseclosethefile andremove remainingscenariodataby deletingthescenariodirectory
manually.

7. Creation of export file xxx failed.
Becauseof someaccesslimitiations theautomaticgenerationof theexport file is notpossi-
ble. Youmighttry tochangetheaccessrestrictionsandexportagainor toexport thescenario
manually:asall scenariodataarestoredin therelateddirectoryundertheGREAT-ER sce-
nariodirectorytheexportfile is azip archiveof thissubdirectory. Youcancreatethisarchive
with youfavoritezip tool.

8. Importing of file xxx failed.
Becauseof someaccesslimitiations theautomaticunpackingof theexport file is not possi-
ble. You might try to changetheaccessrestrictionsandimport againor to import thesce-
nariomanually:asall scenariodataarestoredin therelateddirectoryundertheGREAT-ER
scenariodirectorytheexport file is a zip archive of this subdirectory. You canunpackthis
archivewith you favoriteunziptool to thescenariodirectory.

9. Neither CAS nor Name specified.
Thelasteditshave beenlostbecausethedatasethasnoCAS or name,which arethemini-
mumrequirementsto identify asubstancedataset.

10. Not able to open database - keeping previous.
Two reasonsarepossiblehere:Either, dueto accesslimitations,thedatabaseis notaccessi-
bleor thedatabasehassomehow beendeleted,which shouldnot bethecase.

11. River network theme missing. Function not available.
Therivernetworkthemecannotbefound,whichmeansit is nolongerathemeof theactive
view or it hasbeenrenamed.Theeasy-to-usewaytofix bothis to saveandclosethescenario
andreopenit. Whenusingtheexpertmodetheproblemcanbesolvedby addingtheriver
networkthemeto theactiveview or by renamingit to ”River Net” in theTheme/Properties
window.

12. Discharge sites theme missing. Function not available.
The discharge site themecannot found, which meansit is no longera themeof the ac-
tive view or it wasrenamed.The easy-to-usemodeway to fix both is to save andclose
the scenarioand reopenit. When using the expert modethe problemcan be solved by
addingtherivernetthemeto theactive view or by renamingit againto ”River Net” in the
Theme/Properties window.

13. Discharge table is not editable.
Thisisduetoaccessrestrictions.To enablethedischargetabletobecomeeditabletheaccess
rightsneedto bechanged.

14. xxx : can not be opened for writing.
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This is due to accessrestrictionsand 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.
This is dueto accessrestrictionsandcanbesolvedby changingthem.

16. Csim theme feature table has errors.
One of the fields QMean,Reallength,VMean or PECintMeanis missingin the theme’s
featuretable,probablydueto thefieldshaving beenrenamedmanually. Thiseditneedto be
undone.A secondpossibility maybethatthefield is hidden.Thiscanbefixedby unhiding
thefield within theExpertmode.

17. The table of simulation results is not editable.
Calculation of xxx-percenti le aborted.
This is dueto accessrestrictionsandcanbesolvedby changingthem.

18. The theme’s legend is not as required for PEC’s. Profile
plotting aborted.
The currentlegendclassificationis basedon morethanonefield. This is not possiblefor
profileplotting. Switchto theonefield whichshouldbeusedfor plotting theprofile.

19. Background data table not found.
Thetablethatcontainsinformationaboutadditionalbackgrounddatacannotbefound.This
indicatesthatthecatchmentinstallationroutinedid not work correctlyor thetablehasbeen
deletedor renamedmanually. Thefile backgroundlst.dbf needsto bein thedirectory
%GHOME%\catchments\< CATCHMENT>.

20. Background data list could not be created.
This is aninternalAVENUE errorwhich shouldnot normallyoccur. Nothinghasto bedone
andnodatacangetlost. Justtry to reloadthebackgrounddata.

21. DCWcoverage can not be opened.
One or more of the coveragespppoly, pppoint, rdline, rrline can not be opened. Check
whetherthecoveragesarein thedirectory%GHOME%\overview \<C OUNTRY>. Thismay
bethecaseif ascenariowith acatchmentfrom anew countryhasbeenincluded.In thiscase
theDCW dataneedto beincludedin thedirectory%GHOME%\overview\< COUNTRY>.

22. Your scenario data is incomplete: no model parameters. You
have to edit the model parametersto specifyall necessaryones,This warning is caused
by cancellingthemodelparameterdialogduringthecreationof a new scenario.

23. Picture of xxx (yyy) not found.

Theimagefile of thepicturecannot befound. It maybedeletedor renamed.Go into the
expertmodeandcheckthedatabaseby loadingtheattributetableof theSitePicturestheme
( via Themes/Table...) andthenlooking whethertheimagefile namecorrespondsto a file
in the directory%GHOME%\graphic 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 notpossibleto adirectoryof anotherscenario,gobackto the”Save As” dialog
andspecifya nonexistingdirectory. It will becreatedautomatically.

25. Not able to create directory

This is dueto accessrestrictionsandcanbesolvedby changingthem.

6.4 Errors

Errorsindicatethatsomethingfundamentalhasgonewrong. An errormaycauseseriousconse-
quences,especiallylossof data.But usuallyanerrormessageindicatesthatsomethingprevious
hasfailedor wasdeleted.Hencea GREAT-ER errormessageis causedby anearliererror.

1. Banner file xxx/graphics/g rea ter. gif not found!
Thisisusuallycausedby animpossiblesettingfor thesystemvariable%GHOME%. Check
if %GHOME% is pointingto your GREAT-ER installation(by usingthesystemsettings);
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 thesystemsettings)
andrestartGREAT-ER.

3. Cannot get file xxx!
Without this file theexecutionof GREAT-ER is not possible.The problemmay in some
casesbesolvedby changingaccessrestrictions.Otherwisethefile canbereadfrom theCD
by extractingit from thefile greater.zip ontheCD into thedirectory%GHOME%\ave.
Thismessagealsoariseswhentheset-uphasbeenperformedmanuallyusinganold version
of ZIP thatcutsthefilenamesto theold 8.3convention.In thiscase,usetheset-upprogram
(recommended)or a newerversionof ZIP.

4. Cannot get script load procedure! This makes it impossible
to launch GREAT-ER.
This indicatesthat thescriptReloadScript.ave is not loadable.Theproblemmayin
somecasesbesolvedby changingaccessrestrictions.OtherwiseReloadScript.ave
canbereadfrom theCD by extractingit from thefile greater.zip on theCD into the
directory%GHOME%\ave. This messagealsoariseswhenthe set-uphasbeenperformed
manuallyusinganold versionof ZIP thatcutsthe filenamesto theold 8.3 convention. In
thiscase,usetheset-upprogram(recommended)or anewerversionof ZIP.

5. Cannot compile load procedure! This makes it impossible to
launch GREAT-ER.
This indicatesthat the script haserrors,i.e. it hassomehow beenmodified. It needsto
be reinstalledby either reinstallingthe whole GREAT-ER softwareor by installing, i.e.
extracting,only thescriptsthatcontainerrorsfrom thefile greater.zip on theCD into
thedirectory%GHOME%\ave.
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6. Error occurred opening script file xxx!
The script could not be opened.The problemmay in somecasesbe solved by changing
accessrestrictions.OtherwiseReloadScript.ave canbereadfrom theCD by extract-
ing it from the file greater.zip on the CD into the directory%GHOME%\ave. This
messagealsoariseswhentheset-uphasbeenperformedmanuallyusinganold versionof
ZIP thatcutsthefilenamesto the old 8.3 convention. In this case,usetheset-upprogram
(recommended)or anewerversionof ZIP.

7. Error occurred compiling script xxx!
This indicatesthat the script haserrors,i.e. it hassomehow beenmodified. It needsto
be reinstalledby either reinstallingthe whole GREAT-ER softwareor by installing, i.e.
extracting,only thescriptsthatcontainerrorsfrom thefile greater.zip on theCD into
thedirectory%GHOME%\ave.

8. No catchment database found!
Theessentialfile catchments.dbf ismissing.Youhaveto reinstallGREAT-ER or only
the file by extractingit from the file greater.zip, storedon the CD, to the directory
%GHOME%\catchments .

9. Internal Error: StretchID field missing!
Thefield to identify river stretchesin thesimulationresulttableis missing.Eitherthefield
namehasbeenchangedmanually(it hasto be ’stretchid’)or thedatais seriouslycorrupt.
Youshouldstarta new simulationusingthesameparameters.

10. Catchment CCC can not be opened!
Thebasiccatchmentdataor partsof it aremissing.Therearethreepossibilitiesfor this:

(a) You importeda scenariofor a catchmentyou do not have the datafor. Checkyour
installationandcontactthepartyfrom whichyouobtainedthescenarioto updateyour
catchmentdatabase.

(b) Your catchmantdatabase(underyour GREAT-ER installationin thedirectory’catch-
ments’andits subdirectories)hasthe wrong readaccessrestrictions. Changethese
settingsby yourselfif possibleor askyoursystemadministrator.

(c) Your catchmentdatabaseis seriouslycorrupt. Try to restorethe catchmentdataby
reinstallingGREAT-ERover yourexisting installation.

Theessentialbasiccatchmentcoveragesare:catchbound,disch river, rivernet,discharges.

11. Not able to get information about scenario!
The communicationbetweenthis dialog and the GREAT-ER coreapplicationhasfailed.
ARCV IEW hasrun into anunstablemode.It is recommendedto leave GREAT-ERimmedi-
atelywithoutsaving andto restartit.

12. Substance not found! Database seems to be corrupt!
Althoughthesubstanceyouhaveselectedis listedin thedatabasethereseemsto benodata
for it. This suggeststhat thesubstance’sdataset,or moregenerallythesubstancedatabase
itself, is damaged.

13. The result theme data structure seems to be corrupt!
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Theresultthemedatastructureseemstobecorrupted.Youshouldtry to recreatethescenario
andrestartthesamesimulation.If theproblemshouldoccuragain,oneof theneededidfields
aremissing...

14. Can not open ’scenario.odb ’!
The basicscenariosettingsarenot accessible.This may be causedby the wrong access
restrictions,which canbefixedby changingthemto read/writepermission,or by a lossof
data.In thelattercaseyou needto reconstructthescenarioandsave it again.

15. Wrong number of items in ’scenario.od b’!
Thebasicscenariosettingsseemto bedamaged.This mayimply a lossof data.You need
to reconstructthescenarioandsave it again,preferablyusingadifferentname.

16. No view for active scenario!
This problemshouldnot normallyoccur. It indicatesthat thesystemhasbecomeunstable.
Youshouldthereforeleave GREAT-ER withoutsaving.

17. Active scenario not found!
This problemshouldnot normallyoccur. It indicatesthat thesystemhasbecomeunstable.
YoushouldthereforeleaveGREAT-ER withoutsaving. Simulationresultsarestoredunder
yourscenariodirectoryin thefiles ’pec.dbf’ and’pecstp.dbf’.

18. Scenario data seems to be corrupt!
The scenariodatastructureseemsto be seriouslycorrupt. Saving is no longerpossible.
Simulationresultswhich you might want to keeparestoredunderyour scenariodirectory
in thefiles ’pec.dbf’ and’pecstp.dbf’. Exit thescenariowithoutsaving.

19. No catchment database found!
Theessentialfile catchments.dbf is missing.Youhaveto reinstallGREAT-ER or only
the file by extracting it from the file greater.zip, storedon the CD, to the directory
%GHOME%\catchments .

20. xxx table fields missing! Function not available.
The table seemsto be corruptor hasbeeneditedmanually. You have to reinstall it by
extractingit (a*.dbf file) from thefile greater.zip, storedontheCD, to theappropriate
locationin your installation(seeTable/Properties for thecorrectlocation).

21. QueryString for xxx table has errors!
A wrong querystring suggestsimpossiblefield namesandthereforea corrupttable. You
have to reinstallthetableby extractingit (a *.dbf file) from thefile greater.zip, stored
on the CD, to the appropriatelocation in your installation(seeTable/Properties for the
correctlocation).

22. More than one entry for WWTP! WWTPdata table seems to be
corrupt.
Thequeryto obtainthewwtp datafrom thedatabaseresultedin morethanonedatarecord
for onewwtp. It maybefixedby manuallydeletingoneof theentries,i.e. by editing the
tableWWTP datain theExpertmode.
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23. Can not find field fff in xxx table! Simulation aborted.
The table seemsto be corrupt or hasbeeneditedmanually. You have to reinstall it by
extractingit (a*.dbf file) from thefile greater.zip, storedontheCD, to theappropriate
locationin your installation(seeTable/Properties for thecorrectlocation).

24. Required parameter ppp not found in xxx dataset! Simulation
aborted.
The datasetseemsto be corruptor hasbeeneditedmanually. You have to reinstall it by
extractingit from thefile greater.zip, storedon theCD, to theappropriatelocationin
your installation.

25. Simulation results: the Csim xxx field was not found!
Thiserrorshouldneveroccur. It suggeststhatthesimulationtablehasanincorrectstructure.
If this happens,just deletethesesimulationresults,save thescenarioandrestartGREAT-
ER to repeatyoursimulation.

26. Csim theme feature table not found!
Thiserrorshouldneveroccur. It suggeststhatthesimulationtablehasanincorrectstructure.
If this happens,just deletethesesimulationresults,save thescenarioandrestartGREAT-
ER to repeatyoursimulation.

27. Can not find table with STP Csims!
Thescenariodatastructureseemsto becorrupt.This might have beencausedby a lossof
dataor by renamingtheresulttables.Youcancheckthis by looking to seewhetherthefile
CsimSTP.dbf is in the scenario’s directory. The easiestway to fix this is to repeatthe
simulation.

28. Discharge record not found!
Thedatabaseseemsto becorruptor hasbeenchangedmanually. Youhave to reinstallit by
extractingit from thefile greater.zip, storedon theCD, to theappropriatelocationin
your installation.

29. Background data table seems to be corrupt!
Oneof the essentialfields ”Name”, ”MapName”, ”Type”, ”Legend” hasnot beenfound.
Thismeanstheinstallationis eithercorruptor waschangedmanually. A reinstallationfrom
theCD is necessary.

30. Necessary script for data set xxx not found!
The backgrounddatatableindicatesa specialscript to beusedfor displayingthe selected
data. The script is not loadable,i.e the selectedbackgrounddatacan not be displayed.
Thenecessaryscript is givenin thefile backgroundlst.dbf in thecatchment-specific
subdirectoryof theoverview directory. The tablecanbe addedin the Expertmodeto
look (andthensearchfor) thescript.

31. Error occurred compiling display script xxx!
The backgrounddatatableindicatesa specialscript to beusedfor displayingthe selected
data.Thescriptseemsto havesomeerrorshencecompiling(whichis previousto executing)
hasfailed.Thismakesit impossibleto visualisetheselectedbackgrounddataautomatically.
Thefile mustbeeditedby anAVENUE programmerto fix theerror.
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32. Background data information not complete!
Thebackgroundinformationtablebackgroundlst.dbf is not complete.Referto the
technicalmanualfor therequiredstructure,andthenlook to seewhetherthis is thesamefor
thetablewhichis storedin thecatchment-specificsubdirectoryof theoverview directory.

33. Unsupported background data format!
Thebackgrounddatais of atypenotconsideredin thecurrentimplementation.Thedatacan
thereforenotbedisplayed.Supportedtypesarepoint,arc,polygon,shape,grid andimage.

34. Cannot make xxx theme!
Thebackgroundthemecouldnot beloaded.Checkwhetherthenameandthepathgivenin
thebackgroundinformationtablebackgroundlst.dbf arevalid. If not, changethem
(in theExpert-mode)or, moreeasily, makea completereinstallation.First, checkwhether
youhave readaccessto thedata.

35. Background data not loadable!
ODB: eitheraccessproblems,or a file is missingor corrupt.
Partsof thebackgrounddatayou selectedaremissingor unreadable.First checkif datais
availableandchangeaccessrestrictionsif necessary. If thedatais missing,try to reinstall
GREAT-ER over your existing installationto restorethedata. If thedatais not partof the
originalGREAT-ERpackage,contactthepartyyou receivedthedatafrom.

36. xxx table not editable! Analysis aborted.
This is usuallydueto accessrestrictions.You requirewrite accessin thedirectorynamed
by your × TEMP Ø systemvariable.

37. Picture theme missing! Function not available.
Thepicturethemeis notin thescenariodictionarystructure.Thisimpliesacorruptscenario.
Createa new scenariousingthesamecatchment.If theerrorpersists,you needto reinstall
GREAT-ER overyourold installation.

38. Picture theme seems to be corrupt! Function not available.
Essentialfields are missing,due to corruptor manuallychangeddata. If the catchment
waspart of the CD, reinstall GREAT-ER over your old installation. If not, contactthe
catchment’sdataprovider to enquirehow to proceed.

39. Not able to save scenario.odb

This is causedby amissingwrite accessin yourscenariodirectory, i.e. asubdirectoryunder
thedirectorynamedby your × GSCENARIOS Ø systemvariable.

40. Not able to write xxx. Scenario may be corrupt now!

This is causedby a missingwrite access.It mayhavecauseda lossof data.

41. No subcatchment selected in the active scenario.

Although the flagsreporta subcatchmentfor the active scenariothe requiredinformation
cannotbefoundin thedatastructures.Thissuggeststhescenariodataaredamaged.Try to
recreatethescenariousinga new name.
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