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Preface

Groundwater[Modelshave[beenlin[use by the[Agencyand its [predecessors/formanyyears
and(theselhave[beenlinitiated[and[implemented[at[Regional level. ThesemodelsWwere mot
linked(in[dmational [¢ontext.[Groundwater models[dre(dlsol¢ostly[and (have mot(been[éasily
linked(tothe meeds[ofloperational [¢ustomers.[The[fragmented approach(tomodelling[was
highlighted by [the development[ ofl sourcel protectionzones[in[thelearly[1990’s. 1t[3vas
recognised [ thatJallcentrally[Icolordinated, [Istrategic [Japproach[Jwas[Irequired[to[Javoid
duplicationand reducetherisk (0flchallenge.

Toldddress[this[situation, d[Strategic[Review[0f[Groundwater Modelling[(R&D [Project (W6 [
034,[R&DI[Technical [ReportfW214;BrownlandHulme,2001) vasindertaken. TheMmain
outputlofithe Strategic[ReviewWwaslthe EnvironmentlAgency Frameworkfor Groundwater
ResourcesT Conceptual“and " NumericalTModelling[(R&D[Technical [Reportf'W214)[which
contained JaJnationally[]consistent[Jtechnical JapproachJand [JprogrammeJfor Jregional
groundwater resources [@ssessment/and odelling.

TheHead[Office[Hydrogeology Team[presented alsSummary Implementation Planfor(this
work [jointly With[the[Science[Groupwhich[was[accepted [by the mational 'Water[Resource
Management Team (WRMT)[GnOctober[2004.[Regional Cmodelling [$trategies Wwere[also
recognised by TWRMT [as Cstrategic ['Water[Resources[Icapital Cprogrammes. This Cwork
therefore [Supports(the[Streamlining[AbstractionProcesses (SAP)[and [Restoring [Sustainable
Abstraction (RS A)[programmesmanaged By [themational Water[ResourcesRegulation/team.

TheHead[Office[Hydrogeologyfeam[is[how[developinglalinoreldetailed /mplementation
Strategy comprising[alseries[bflmeasures[to[ support groundwater modelling, Censuring
appropriatemational [¢onsistency,[improvingeéfficiencyand[accessibility (by[¢ustomers.The
Implementation ] Strategy [ will[J address ] concerns(] like[ national [l planning[] ofT] model
development,benefittealisation,Succession planning, businesseéfficiency, IS [performance,
and[customer [@ccessibility [fb todels.

An IT(StrategyforlGroundwater Resource Assessmentland Modelling[is[being prepared fo
address(theinfrastructureland IS [performancelissues.

The[INational [JFlood[Forecasting[1Projects [(NFFS)Jis[currently [Jimplementing Jan (T
architecture for[alcentrally (hosted[flood[forecasting[$ystem[for[the Environment[Agency
(EA).Otls[recognised[that therelare[strong[linksbetween[the proposed (1T Strategy!for
Groundwater Modelling"and['the[NFFS.[Alfeasibility [study[has[been[ conducted [ which
concluded (that(the ITbackbone, mamedNational (Groundwater Modelling[System (NGMS),
canl[be[basedlon[the (INFFS[Jarchitecture(and [software [ lcomponents) if[ 'some iminor
modifications [@nd(éxtensions(are implemented. This[dutcome Was(the [Starting [point(of(phase
2,[theldetailed [@rchitectural [design. (In[thisphasethe fequired modifications [@andéxtensions
need[tolbemadelexplicit.

Phase 2 0fithe NGMS will [produce the followingdocuments. ..
1. Updatelofiphase(1 Wser RequirementsDocument (URD)

2. Updatelofiphase(l[Software Requirements Document[(SRD)
3. Architecture DesignMocument((ADD)

4. UserlnterfaceSpecificationDocument(UISD)
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5. InterfaceefinitionDocument(IDD)
6. HardwarelandInfrastructureDesign/document{(HID)
7. UpdatelofProjectTmplementationPlan/(PIP)

This[document(is[presentsthe[Software [Requirementsbased [on[the[discussions 020 May
2005,2021 June2005 and(the Wwritten feedback provided By [EA.

Guide[to[the[feader

Theldocument(ying beforeyouprovidesithe high Tevel functional [Software fequirements [for
the National Groundwater Modelling'System (NGMS). This[design[document[isintended o
providelanlanswerfbthefollowingquestion: “WhatWwillithetNGMSdo [forine? ”

Thedevel (0fldetail [that[is [contained Within[this[document[is Timited [fo providingthe Teader
anloverallpictureofthelSoftwarefunctionality.

Newl[in[this[dlocument

Thefollowingiipdates aveBeen made(in thisVersion:

o Themameldfithelsystemis mow National (GroundwaterModelling[System (NGMS)
e Thelrole[Administrator(ismow[called [Custodian

e Theldatalstoragerequirementhas beeniipdated

WL[] [Pelft[Hydraulics[&[Tessella ii
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| Introduction

Current”Groundwater [ Modelling systemsused with the Environment[Agency(EA)lare
operatedand[maintained [on[a mumberloflstandalone[servers. This[means thatmodels[(and
thelassociated[data,both [inputand [output) [arehard o [accessand [that theleffort Tfequired
performing@ioduleunlis(éxcessive.

AlcentralisedSystem Has@mumberoflkey Benefits:

o Abilitytolexecute model runs/éfficiently [and Withminimal [system knowledge.
¢ ChangeManagement(controls(onmodules, module(datalsets, [Output(etc.

e  Widerlaccessfo moduleldata(inputland(dutput)

e Increased knowledge sharing

System[Context

Theldiagrambelowshowsthe[GroundwaterTModelling[System[inthe[centre[andallthe
information(andldontrol flows across[thelsystemBoundary. dtlillustrates(éxternal [Systems[or
components thatlarelikely fohavelanfihteractionWith @Groundwater Modelling[systemand
need fobeldonsidered When[proposing/asolution.

- moduledatasets Boundary

conditions

Modules

Groundwater
Modellingisystem

Datalsets
(other...)

Modulelresults

(preldefined
reports)

Moduleresults Modulelresults

(complete
output)

(subsetlof
completeloutput)
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Thelexternal lentities [dreldescribed below:

e Module
TheseJare[executable(s) Jthat Jencapsulate the Cunderlying Cphysics JofCJGroundwater
modelling (for example Modflow96).

e Moduleldatasets
Moduleldatasetslare[the parameterisationoflthe physical [aspects ofl the groundwater
system[(aquifersfetc.)(and[thelsystem [parameters. [Theseparameters[are[derived from,
among(other(data,[geological aps/(étc.

¢ Boundary[conditions
ThelcriterialthatTdescribelthel[$ituationbeing[modelled. [ Theselinclude, forCexample,
precipitation[andlévaporationfor[the Techargemodules,and techargelandabstractions
forlthegroundwatermodels.

e Modulevesults((complete output)
Theloutputfilel¢reated Whenlexecuting the[Module((e.g. Modflow). These(files[Gonsist
oflamumber[ofTdatalvaluespermodell¢ell[andper(timelstep. Thelsize of theseoutput
files(can belquite/considerable, in [Some [Cases reaching[several (GBs.

¢ Modulelresults/(subset/of(domplete output)
Alsubsetldfithe[datalcontained withinthe ModuleQutput(file. Theselsubsets(are fypically
created [Vialbespokelapplications, Which[eéxtract(thelappropriate[datalfromthe[complete
results(datalfile.

e  Modulelresults/(pre(defined eports)
Alreport(graphs(and(tables)(in[alpre(defined[format. These Will belgenerated isingthe
outputfromlaModule [run.

General[¢onstraints[and[assumptions

Inlassessing[theluser[tequirements for[al Groundwater[ Modelling[ system, [ al humber[ of
constraints[ and [ assumptions[ have been[ noted. These havel an[impact[on[thel typel of
functionalitythat[ can[be[provided[ bylalsystem[and[the[suitability for[ potential[§ystem
architectures.

The'dssumptions/and donstraints(identified(at(this(stage @relisted below:

e Themodulelinputiand/cutput(filesdanBbelarge.
They[can(range from[+Mb’sipltoldver[10[GB’s. Initial [@nalysis lasshownthat[they
dolcompress[(using[Winzip)quiteconsiderably (butthe resulting filesare(still [oflthe
order107100MBs.

e  Only(subsetslofithethoduledutputfiles(aregverised/inlanalysisandTeporting.

Thefull output from@aModule Tunfis farelydnalysed ihfits€ntirety, isually slices
areltaken(on(alspatial[ortemporal basis(for further investigation.

WL[] [Pelft[Hydraulics[&[Tessella |1 =2
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Module runtimes(canléxceed 12 Hours.
This(is motléxpected toBe [an issue ds(thislistheexpected [duration for thostlarge
scalemodels.

ThelScopeloflthe System/isfo provideldanénvironment o €xecute Pre configure
Groundwater thodules, mot[tb [provideld/complete module(development
environment.

Ashwelll@slalcentralised(system, therelis[considerable BenefitinhRaving(aversion0f
thesystem fhatdan[dperatelin “stand[dlone” hode. Thisdould provediseful in
enablingmodel[development,/demonstrations(ofiodelsanddutput o third parties
etc.
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2  General[fequirements

TheTollowing[general [Softwarerequirements/dreidentified.

Nr. | Requirement

1 IT[solution must[ conform[tothe Agency’s published[ Enterprise[ Architecturel principles: ]
“Hosting[ [Principles”, [ “Information ILayer[ principles”[land[ “Overarching/ Principles”|(2
11/2004).

2 IT Solution mustconform toltheAgency’s/publishedTechnicalStandards.

3 IT[solutionmustnotladversely limpact/existing [Services[orapplicationslinrespect(oflits iseof
shared[Agencylinfrastructure.

More!specifically,[the 1T [solution[shouldloffer functionality [to [testrict the metworkload[for
example by [limiting[the maximum {filelsize sent(and [the[data flow.

WL[] [Pelft[Hydraulics[&[Tessella 2|
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User[Interface

Thelinterfaceprovides(themser WiththeMain Tink [fothe System. Thekey functionality [is
described(inthefable Below. Notethatthe Possible fypes oflinterfaces (and [the functionality
they provide)[dould belquitevaried, foriexample, [theinterfacedould range from:

Alclient[application(thatjust@llowsthe [ downloading[dfithe Tesults[(raw [Gutput(files)[@and
savingtothelocalldisk.(Theldatalcan(then belanalysed isinglexisting [fools, [or
Alclientlapplication [thatincludesthetools[todisplayland thanipulatethe(data.

Thelactual [development ofithelinterface wouldikely (follow [an évolutionary [path, [i.e. [start
out[With[the[basic[NFFS[functionalityextended[Wwith[al[basic“‘downloadonly”’[and[then
progress toldtore [fully featuredGlient[d@pplication.

Nr. | Functionality Who Description Ref!
1 Configureboundary Custodian(] | Defineltheldatasets/associatedwith(the UCI5.7
condition(datasets boundary(conditions. These(datasets
shouldbellocatedinthelcentraldatastore
and[should [belavailablefor(selection(to be
used/aspart(ofldmodule(run dr(for update
andreview).
2 Configure reportltypes Custodian | Defineltheformatiand(contents(oflthe UCI5.7
NSU report(templates. Thereports shouldbe
generated [automatically by the system(and
belready for(displayedvialthe[Web[Server.
3 Configure what[if Custodian(] | Configurelthesetdfloptionsthatlare UCB.7
scenarios allowed[whenaking alternativemodule
runs.
4 Configuration(ofiother Custodian | Configurelotherparts(ofithe(system UC.7
utilities NSU o  Workflowsl(batches)
e Postiprocessingprofiles
e  Graphl&mapldisplays
e FEtc.
5 View modulelinputidata Enableviewing(ofmoduleldatasets (input) | UC
sets e.g.bylprovidingmetaldataldetailsland 4.11
mapldisplays(on(alQSbasemap
6 Selectihodulel& module | User Selectthemodule, thelappropriate/dataset | UC[4.3,
datasetland[scenario andlthelscenario [to (belused inl@modelrun. | 4.4
(package)(tolexecute. Theldatasets should bemaintained within
theldentral datastore.
7 Submit[package(tobe User Submitlalrequest/to ([@xecute alparticular ucCi.3
executed module run(with(anlassociated dataset. 44
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Nr. | Functionality Who Description Ref’

9 Configurespatial(slicing | User Theuserishould belableltoselect,dnla ucC
profile staticmap layer, anlarealor(location(set) 4.12

whichlprovidesthe‘cookielcutter’ liow [to
extract/alsusbset(ofldata from[the raw
outputiset.

100] | Configurelstandard(post(] | User Combine Variablelselection, fime frame, ucC
processing|profile spatial(slice with/aldefaultigraphiclayout 4.13

option

1101 | Configure/custom[post(] Combinelvariablelselection, time[frame, 4.1.9
processingprofile spatialslicelwithahiser(defined(setlofldata

manipulation/functions

1200 | Selectlsubsets(ofimodule | User Select(datalsubsetsofldmodulerunioutput | UC
results(includes file[(this[subsetiay be created(duringithe | 4.13
selecting[previous [output workflow [By [specification/alpost[]
runs) processingprofile)

1301 | View/subsets(ofiodel User View(datalsubsets[in tables,(graphsland UC@A4.5,
results(ih(pre(defined(and maps. Thislalsolincludesicomparison/of 4.6
user defined/selections runs(and(presentations(dfidifferences/(e.g.

with[base case).

1400 | Export/subsets/ofimodule | User Download/selected(datalsubsetsitolalclient | UC4.7
results in[PI,shapelorxlsformat((supported data

format/dependsion(datalset(type).

1501 | Selectionlofl(subsets)of Theluserishouldbelable to select(subsets ucC
output(datalto belviewed of)outputldatasets(vialamapBased 4.12
orldownloaded [vialdlmap interface. Themap (layer(can be staticand
based(interface servelds(background(only for/geographical

reference.

1601 | Modify boundary User Perform(limited hodification (subjectto ucCi.1
condition(sets((limited; certain/criteria)(0fithe[boundary [Gondition
undefined) sets.[Thetodified boundary dondition(sets

would(be tharked as/amew versionaflthe
original dataset/and Wwould [bemaintained
inlthelcentral [datastore.

1701 | Modify boundary User Perform(limited [hodification (subject/to ucCi.1
condition|(datasets/(pre( certain/criteria)0fithe[boundary [condition
defined(typeldfichanges) datasets.[This thodificationshould be

carriedlvialdefinition(ofwhatliflScenarios.
Ifiwhatliflscenarios dre@pplied this(should
will beregistered by [the [system.

1901 | Modify boundary Custodian(] | Performfinlimitedtodification(oflthe ucCi.1
condition|datasets boundary(conditiondatasets. The modified

datasets(would bemarked(as(afew(version
ofltheldriginal(dataset/and Wwould be
maintained/in/the(central(datalstoreland
made(dccessiblelvialthelcobnfiguration.

200 | Selection[of((subsets(of) Theliserishould(belableltolselect(subsets[] | UC
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Nr. | Functionality Who Description Ref’
boundary [dondition of)boundary [condition [Sets Wiala thap 4.1
datasets/tothodifiedviala basedlinterface. Themap (layer(canbe
map basedlinterface. static/and [servelasbackgroundlonly for

geographical feference.

2101 | Exportimodule datasets Custodian[] | Downloadthoduleldatasetslandlboundary | UCI5.3,
& boundary[condition conditions/(setsfrom(the (Groundwater 5.6
sets modellingSystem(inraw,PI,[shapelorxls

format((supporteddataformat(dependsion
datalsetltype)

2200 | Uploadmoduleldatasets | Custodian[!| Uploadnew drimodified thodule/datasets UCI5.2,
& boundary(condition and/Boundary [dondition sets into [the 5.5
sets Groundwater(thodelling[system.

2301 | Archivel(andretrieve) User Archivel(sets) ofimodule [runswithlinput UCA4.8,
critical module funs (or andoutput(data. Retrievelarchivedhodule | 4.14
sets(ofimodule runs runs. Thisis nogenericbackup

functionality.

24(] | Publishimodellresultsito | User Selectlsubsetsfrom moduledutput ucC

weblserver (predefined tables, graphs, [reports(& [user | 4.10
specificlinformation)and lexportto[disk
wherelitlcan(be lianded(dver|to webserver

250 | Access/tolsystem [from User Gettinglaccess/tblthe[EA network [from ucs4
outside[EA [network outside(the EA metwork. (all)

260 | Settinguserlaccessllevels | System Itls[required(thatiiser(accessllevelsicanlbe | UCI7.3

setlforall types [ofusers((roles)withinland
outsidelthe[EA.

2701 | Restricting(data/flows System Therequired [LANand[WAN capacity for | UCI4,
overmetwork communicationbetween(server/and(clients | 5,6

(flow[and [size[oflindividual ffiles)should
belrestricted. Thelmaximum/(dataflow(and
packagelsize shouldBedonfigurable.

2801 | Managelmoduleruns|to Enable(deletion(of odulelruns [anddata UCI7.3
prevent/overflow[dfldisk sets Wwithin amodulerun(tokeep (conrol of
accounts theltemporary(datalstore

2901 | Capturelallrelevantimeta | User Providelallogbook structure [to [capture uci4.8
datalon(almodulerun(inla metaldata. Populate @utomatically where
logbook possiblel(e.g. filereferences). (Checklon

empty fields

TRefers tolusecases ih User Requirements Document

0 [ Future[tequirements
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4  Running[imodules

AllT3oftware [tequirements[in this[$ection telatedfo the[following Use[Cases: 4.1.3,(4.1.4,
423,4.2.4,43.2,43.3and6.2.

4.1 Task[Controller/Dispatcher

Nr. | Functionality Who Description Ref

1 Dispatch/ofitasks System Performslthe(dispatchlofithe(tasks((e.g. @
modulerun)(to [the [dppropriatelmodule
controllerfor(subsequentiexecution. The
tasks[should/bescheduled|to (be
dispatched!(atla/particular time(or[ASAP.
Itishouldbelpossibletb specify the
dispatch(destination (in[the[scenariolof
having multiple modulecontrollers(and

associated hardware).
2 Monitoring(ofistatuslof | System Monitor(and report(the status (0fitasks((via
tasks feedback [from[the modules/and Module

Controller), lincluding,

e whenltheyhaveBeenldispatched By
whom

e progression/tasklexecution

e automated/dnalysis/ofihodulelcheck
parameters|(to[beperformed(onla
regular(discrete basis), [to [be
displayed(onlrequest

o  details(dfltaskdompletion

3 Prioritisation (0ftasks System Itishouldlbelpossibletogivelpriorities/to
tasks(eitherpre(defined [dn(the basis[af
thetype[ofitask or user(defined.

4 Interruption (0ftasks System Automaticallylihterruptthe €xecutionin
caseloflunexpected run fime[duration [or
unexpectedoutput(filesize[(both[pre]
defined by (custodian (ds[part/ofhodule

datalset)
4.2 Module[Controller
Nr. | Functionality Who Description Ref
1 Moduleléxecution System Initiate [execution oflthe task(viald[batch
orlscriptffile).
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Nr. | Functionality Who Description Ref

2 Monitoring[ofistatus(of | System Obtainstatus/information and(reportback
task toltask(controller/dispatcher.

3 CommunicationBetween | System Thedommunicationbetween theSystem
systemlandmodule and(moduleladapters funs(vialalstandard
adapter vialalstandard XML (exchange format((the NFFS
XML format. Published Interface)

4 Tracking[dflinput, Functionality isfequired [for automatic
outputlandversions tracking which linputland/output(data

relate(tolamodule.[Also version(of
modules, module(datasets, boundary
condition sets [étc/should be registered.
Thisltrack record meedstb belincluded(in
themodel rfun’slogbook((see W1 Req....)

4.3 Module

Nr. | Functionality Who Description Ref

1 Providegroundwater System The following thodules/are(assumedto be
modelling/capability run/fromthe[system:

e  Groundwater thodules...
—  Modflow((96,[VKD)
e Rechargehodulel(custodians(only)
- 4R
—  EAlrechargelcode
o Inldllater(stageofidevelopment|this
setlofimodulesmightbe éxtended
with
— MODPATH
- ICMM
-  ZOOMQ3D
— MikeSHE
Otherlhoduletypes arelexpected [to be
replacedinlthe mearfuture By lonedfithe
above mentioned odules.

4.4 Adapter

Nr. | Functionality Who Description Ref

1 Providelamodule System The WFFS[Rublsihed/interfacewilllbe
interface between utilized [for[communication between[the
Groundwater Modelling systemlandmodules. Wherelrequired/the
system/and|third [party Plldefinition(will Belextended. The
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modules. system (will be ablelto [Connect [tomodules
that(can/dommunicatein [the[PI format.

Forléachmoduletype,lamoduleddapter
has(to Beldeveloped(that([dommunicatesin
the PIformat.

Adaptersarerequired(for:
e  Groundwatermodules...
—  Modflow[(96,[VKD)
e Rechargemodule
- 4R
— EAlrechargelcode
o Inldllateristageofidevelopmentlthis
setlofihodulesmight(beextended
with
— MODPATH
- ICMM
- ZOOMQ3D
— MikeSHE
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5

Data[Manipulation[Utilities

The(following typelofprocessing|is

required:

e Streamlaccretion:
XY [profilelalongriver/streamline
(celll1,2,3...n)offlowdccumulation,
either/atlanlinstantaneousmoment(in
timedr(as/timelaveraged.WUsed [to
display[the(gain/and(loss oflsurface
waterlalong/theOpen Water(body
fromland|to [theldquifer.
XTlaxis=[dell/nodeID’s, Y [axis =
accumulated [flow [rate

o streamloutflow/hydrograph:
XY [time lineoflflow [passing at(cell
x(i.e.[dccumulation of ipstream
outflows)
Xlaxis=[(absolute) time, [Y [axis =
flowthrough(cell X

e Splodgelplots
Map [view [oflocations where(data set

Nr. | Functionality Who Description Ref
1 Storage (dfldatalin System Theraw [Qutputfrom/(allimodules/should | 4
standard [format file belstored in(alstandard [file format((time
series, (grids, [parameters,[diagnostics
etc.).
Aslfar(as/possibleldnd/practical,lexisting
standards(should (beladopted.
Allldatamanipulation toolswillwork on
thelstandard files
2 Cookieldutter(tolslice System Perform/dpredefined [Operation(on/the 4.5
output/filesand/store output/filelobtained from(athodule run.
resulting files.
Theldvailable(dperations [d@re/defined By
thelspatial [slicing profile(ih [dombination
with [the variableSelection, [the Vertical
layer selection and|[the [time frame(should
include(selectionsoflsubsets0fthe data
(bylcelllocation/areaand/or time(step).
3 Processing(output/files System Processinglofloutput(files(can beleither 4.5,4.6
onlrequestlofluser donelinworkflows [followingthemodule
(standard[processing) runlorltriggered by [aiser.
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values|are represented with
proportional circles

e  Winterbournesignature:
Series(ofVertical lines, (where(€ach
linelrepresents d[timel(step, landthe
vertical [representsthe[river(sections.
Forldach timeline(is/indicated when
aldertain[threshold[dflthe flow((e.g.
zero flow)is[passed. [Coloursthay [Be
used tolindicate theflow [value

e  Groundlwater unit(budget=map
overview [forlentirethodel area:
Map (view [0flground water[units with
cumulative Horizontal flows (between
thelunits. [ThisldanBe ditherlaveraged
flows, ldccumulated [flows|(i.e.
volumes)

e  Groundwater uinitbudget(IVertical
view [for(selected[groundwater Linit
Crosslsection dfllayers withlinflows
and(outflows[(both Hhorizontal land
vertical)

e  Duration/curves

e Frequency(cdurves

e Barlcharts

e  Maphiew oflisolines [IIContourplots

e Tableslisingformatitemplates

4 Processingloutput(files System Processinglofloutput(filesican be ither 4.6
onlrequestlofluser(user( donelinworkflows [followingthemodule
defined(processing) run(or triggered by [ [user.

Thefollowing type ofhiser/defined
processingisto (besupported:

basic/statistics [foréach spatially [defined
unit:

e temporallmean./min./max./standard
deviation/accumulation

e accumulationby(distancel(=
accretion [for[streamlines)

forleach timelstep

e  spatialmean/min./max./standard
deviation/accumulation

forléachlaveraged(timelspan/each/time
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span/minimum/each time[spanmaximum

e  spatialmean/min./max./standard
deviation/accumulation (low [priority)

e temporal thresholdeéxceedance

e spatiallthresholdeéxceedancel(contour
lines)

e frequencyl(temporal)
e classification
basicthathematics:

o difference

e  proportion

e changeldverltime
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6 Publication[éf[fesults

6.1 Report[Publisher

Nr. | Functionality Who Description Ref
1 Preparation(ofipre(] System Thelsystem/should beabletb [generate UCB3.1,
definedreports predefined reports. [Thereportsare 3.2
preparedlin HTML format/and web ]
compatiblefigureformat((e.g.
Jpeg/gif/png)
2 Publishpredefined System Transferthereports [from[the dentral UCi3.1,
reports system [to @ metwork [disk fromwhere it 32
can [be taken manually for further
processing/and publicationlon/the(Web
Server
6.2 Results[Display
Nr. | Functionality Who Description Ref
1 Selectpreldefined User Selectldne oflthe[publishedreports for UC3.1,
reports display. 32
2 Viewpredefined reports(]| Viewer Display(or[download)lalselected report. UCi3.1,
32
3 Printing[oflreports Viewer Printla(selected report UCB3.1,
3.2
4 Download/oflreports Viewer Downloadlalselected [reportlin(alfixed UCB3.1,
format((e.g. [PDF [format). 32
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7 Import[and[Export

Nr. | Functionality Who Description Ref

1 Import[datasets System Importthelexternal(datasets intothe
system(for[storage.

2 Export/datasets System Export(datalfrom/the(central[system[to(a

definedlocationin/defined formats.

Thesemay be:

o Standard(EA formats for[time[Series
and(grids((muchpreferred!)

e ASCII,XLS,Shape
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Database[and[Archive

TheCentral[Storagelis[meant[tokept informationforaldefined period of time (rolling

barrel). When this period(éxpires, the information[(data)is femoved from the System.

Inlcaseldatalshouldbekeptfor lateruse,this[datalshould belarchivedbefore it expires.
Thereforelan(archiveitility[is required.

8.1 Central[Storage

Nr. | Functionality Who Description Ref

1 Providelalrepository for | System Thisallows/[selection [for usein [Other
themodule(datasets module runs.

2 Providela(repositoryfor | System Thisallowslselection [for use(in[other
themodule boundary module runs.
condition(datasets

3 Providelalrepository for | System Allows(dccessto theldatamanipulation
the modulerun [Gutput utilities.
datasets[(complete)

4 Providealrepository for | System These(datasets result/from[the Operation
the modulerun [Gutput oflthe(datamanipulation utilities
datasets[(subsets) (“slicing”).

5 Providelalrepository for | System
whatliflscenarios

6 Providelalrepositoryfor | System
preldefinedreport
templates.

7 Providelalrepositoryfor | System
report/dutputfiles.

8 Providerepository [for System UC4.8
archivedruns

Thelcentral [storagelis[likely[fofakethe form[ofTan[Oracle[database[{as[With[the(NFFS
architecture) [fogether With [storage(offilesdn[disk.Themajority [0fthedataWillbe[fthe Targe
inputfandloutput(files.[Theldatabase Will[storelaTeference [fo[thelocation (0flthe Tfiles; they

will notbe(stored within the [database litself.

WL[] [Pelft[Hydraulics[&[Tessella




National[Groundwater[Modelling[3ystem[{NFFS[{CCN[2005/03) Q3986.05 October[03,2005
Phase[2[3[IPetailed[3rchitectural[design
Software[Requirements[[Pocument Version[2.08
8.2 Archiving
Nr. | Functionality Who Description Ref
1 Archivinglaselected User Itlisrequired/tobeablelto hakelan UuCcA4.8
modulelwithalllihput archiveldfialselected modulerun withall
andluser(selected(parts relevant(inputlandoutput/data.
ofltheoutput.
Selection loflparts [ofloutputithatishouldbe
includedinthelarchivelislrequired.
Archivingrequires the(system to
automatically [track @lllinput/and [output
datalthatlrelatetod[module run. [Also
referenceslto forléxamplemodule
versions|(are(required.
2 Restoring[oflarchives User It'shouldbelpossiblelfblrestorelanlarchive | UC4.9
intolthe system[for rerunning.
3 Export/oflarchives User Allow/thelarchivinglofimodule run(data uca4.7,
(inputlanddutput) todldefinedlocationlor | 4.9
database.
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9 Data[yolumes

Thislsectionlattemptsfoldetail Thepotential [data [ Volumes(associated with [the[Groundwater
Modelling[8ystem. Theassumptions and sampledatal figuresare[those that[have[been
obtained during the variousworkshopsandsite Wisits.

Intheffable Below anloverview[is Presented (0ftheCollectedinformation.

Module(dataset Inputfilesizes Outputfilesizes Nrlofruns
peryear
Midlands
(3[GW module
datasets)
o  WestMidlands 150 Mb Raw output: 0[to20
Worfe (17Mblzipped) 1.9GB
(Modflow) (sample(files/showed(75%
reductionwhen zipped)
Postlprocessed(dutput: 45 Vb
(13Mblzipped)
e  East/Shropshire 201Mb 2(Gb 0ito20
(Modflow)
e NewNotts[] 4(Gb(estimate)
Doncaster[Selby
(Modflow)
Southern
(7IGW module
datasets)
Examples:
e  Dour(ICMM) 8MVb Raw [Qutput: 20
223Mb
e Itchenl(¥R) 631Mb(? 100 Kb ?
e Itchen[(Modflow | ? Raw [dutput:
VKD) 972Mb
Anglian
(development(0f(8
GW hodule(datasets
planned)
Examples:
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Module(dataset Inputfilesizes Outputfilesizes Nrlof(runs
per year
e Yare/&North Rechargefile[(RCH)... Fullloutput: 6[critical
Norfolk 701 Mb(480(stressperiods) 14(Gb runs [to Be
(Modflow VKD) | (or21Gbfor(dailylstress stored
period(for(ai40lyearperiod) With[recharge, [dbstraction &
evaporation: 18 (Gb 60090 mon(]
Streamlfile (STR)... critical funs
1.9(Gb (480 stress[periods) (Yare(& North Norfolk model
(or58Gbfor(daily [stress has(6ayers,[315rows,[395
periodford40yearperiod) columns)
Infotal: input fileSize €quals
5.5-7Mb [perlstress[period.
Thames
(4/GW module
datasets)
e Kennet 300Mb 2Gb 0120
(Modflow)
e LondonBasin 100Mb 1(Gb[(?) 005
Model (ICMM)
e  Mimram[(Upper | 150Mb 11Gb 010
Lee) (Modflow)
e Colnel(Modflow) | 300(Mb 2(Gb 000
Northeast
(31 GWmodule
datasets)
e  Chalkimodel 3Mb 4.5Mb 0010
e Sandstonelmodel | 355Mb 430Mb ?
e Corallianmodel | 31Mb 42 Mb notrun(for
3lyrs
Northwest
(4/IGW module
datasets)
e  Wirral 200Mb 300Mb 005
(Modflow)
e  EastiCheshire 70Mb 200Mb 05
(Modflow)
e  Sefton 240™Mb 880Mb 04
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Module(dataset Inputfilesizes Outputfilesizes Nrlof(runs

per year
(Modflow)

e Fyldel(ICMM) 2Mb 70Mb 02

Southwest

(5[GW module

datasets)

e Bournel& Nine 529 Mbl(zipped: [70Mb) 1.6/Gb 10120
Mile (Modflow)

e Avon(Modflow) | 3[Gbl(zipped:[300Mb) 4.2 Gbl(zipped(1.8Gb) >(30
(butnotlall
need
archiving)

e NewWylye 1.9/Gb 637 Mb
(Modflow)

e  FutureStour 3(Gb(zipped: 300 Mb) 4.2[Gbl(zipped: 1.8(Gb) >(30
Fromeland (butnotlall
Piddle need
(Modflow) archiving)

e RiverlAllen ? ? ?

Wales

?77)

Science[Group

(nolotherthodule

datasets(than run By

thelregions)

e  Operational 500Mb 11Gb 10
models((testing
purposes)

e EAfrecharge 11Gb 1121Gb 50
code

e 7Z0OOMQ3D 500Mb 500Mb 50

Please Motethatnoldatalis[Obtained for(Wales.

Based[on[thelabovelimentioned[tablelthel followingassumptionarelderived[about[data

volumes:

Total[data(storage(required [toldccommodate [volume [related module funs(on [dn(annual (Basis
for(theldoming[2 (3 [years/s...
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¢  Numberlofihodulel(datasetsOperational in NGMS: 1140

e AverageldataiVolumeperTun: 61Gb
e AveragemumberTunsperyear: 10
e Totall@nnualstorage requirement: 2400(Gb

The(fotal[dnnual storage [tequirement may beteduced by [50[75[%[to 6001200 Gblstoring
filesfin/dompressed formats.

WhentheINGMS becomes dperational, [€specially the mumber0firunstade Wwith the [System
arelexpected [folincrease. (tfislassumed that[in[3 (5 [years, theldverage iumber(ofltuns ade
peryearlare doubled. Thisineans that(thefotal ‘Annual [datalStorage [fequirement[may [also
double.

Summarizing,itis moted(that...

e Datalstoragerequirements (arelarge: >1000 (Gblannually

o Flexibility[is fequired with fespectfothe capacity [dfthedatalStorage facility

e Afllargelpartloflthe$toragelis(tather static. Theldata $toragelcapacity [that[shouldbe
directlyavailablefotheisersis probably [@round 20 % 0f thefotal Tequired Capacity.

Overruling[$tatement[by[EA[tegarding[$torage[tequirements
Anladditional fanalysis[bythe groundwatermodellingteamhas[determinedthat[thelinitial
disk[capacity [fequirement[will bearound[300[Gb. Annually, theldisk [Spaceltequirement!is
expected[folincreaseby25%.This[means(thatlin[3 [yearsfime the disk [Spacetequirement
willBelaround 900 [Gb.

ThelCabovement"mentioned reduced! figuresCarel Yo beluppliedin[theltechnical options
assessmentlandthelbusiness dase.
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