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ABSTRACT

Ashiftinwatermonitoringapproachfromtraditionalgrabsamplingtonovelwirelesssensorsisgaining
inpopularitynotonlyamongresearchersbutalsointhemarket.Theselatesttechnologiesreadilyenable
numerousadvantageousmonitoringarrangementslikeremote,continuous,real-time,andspatially-
denseandbroadincoveragemeasurements,andidentificationoflong-termtrendsofparametersof
interest.Thus,aWSNsystemisimplementedinariverinKosovoaspartoftheInWaterSenseproject
tomonitoritswaterqualityparameters.Itisoneofthefirststateofthearttechnologydemonstration
systemsofitskindinthedomainofwatermonitoringindevelopingcountrieslikeKosovo.Water
qualitydatasetsaretransmittedatpre-programmedintervalsfromsensingstationsdeployedinthe
rivertotheserveratuniversityviatheGPRSnetwork.Dataisthenmadeavailablethroughaportal
todifferenttargetgroups(policy-makers,waterexperts,andcitizens).Moreover,theInWaterSense
systembehavesintelligentlylikestayinginlinewithwaterqualityregulatorystandards.

KEyWoRdS:
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1. INTRodUCTIoN

AsignificantdriverforWirelessSensorNetworkdevelopmentandimplementationislegislationthat
isbeingintroducedworldwidewhichisenabledbythereal-timemonitoringofandsensorization
ofourbuildings,waterways,energyconsumptionandenvironmentalconditions.Table1providesa
snapshotofsomeofthislegislation.

AsshowninTable1legislationexistsandcontinuestobedrawnuptoaddresstheglobalchallenges
ofclimatechange,thehealthandwelfareofcitizens,thereductioninenergyconsumptioninour
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factoriesandcitiesandtheoptimisationoftheuseofnaturalresourcesinoursociety.Theprovision
ofrealtimedatasetswillhelplegislatorsmonitortheimpactandeffectivenessofanylegislation
introducedonourenvironmentandsociety.RealtimedatasetsfromWSNtechnologiesinavariety
ofapplicationspaceswillfacilitateinformeddecision-makingaroundpolicyenforcementtomeet
thedemandsoflegislationintroducedbypolicymakersintheareasidentified

GuidelinesbeinghandeddownfromtheWaterFrameworkDirectiveWFDandothergovernment
bodiesworldwideinthefieldofwatermanagementnecessitatetheautomationofwatermanagement
systemsandregularacquisitionofwaterqualityparameters.LegislationsuchastheWFDandother
legislation(asinTable1),willbeenabledbyautonomoussensorstations(sometimesinremoteareas)
analysingwater,airandsoilqualityparameters,storingthedataorbroadcastingitreliablyunder
differentconditionstowatermanagementheadquarters.

Tothisend,thereisarequirementfornextgeneration,highlyspecifiedsensorsystems,packaged
inareliableandrobustmannertoprovidehightemporalandspatialgranularitydatasetsassociated
with environmental (Oliveira et al., 2011) parameters. These systems need to incorporate the
latesttechnologiesavailable,andneedtooperatewirelesslyforextendedperiodsoftimeinharsh
environments.

Maintainingsurfacewatersathighqualityremainsachallengeevenamongdevelopedcountries.
Waterqualitymonitoringpracticesarepredominantlylaborious,i.e.,usuallymanualsamplingmethods
areappliedonthesites.

Inrecentyears,ashiftinwatermonitoringapproach,fromtraditionalandverylimited(interms
of timeandspace)“streamtoabottle”measurements tonovelWirelessSensorNetwork(WSN)
systems, isgaininginpopularitynot justamongresearchers,butalsointhemarket.Theselatest
technologies readily enable numerous advantageous monitoring arrangements, like: continuous,
real-time, and spatially-dense and broad in coverage measurements, remote monitoring, flexible
disposition,identificationoflong-termtrendsandfluctuationsofparametersofinterest,andsimilar
(Jiangetal.,2009).

Ledbytheabovementionedrationale,aWSNsystemisdesignedandimplementedinariverin
KosovoaspartoftheInWaterSenseprojecttomonitoraseriesofitswaterqualityparameters,and

Table 1. A selection of legislative drivers for WSN developments

Environmental, Water, Air Climate Change

EUDirective2000/60/EC,EUWaterFrameworkDirective-EUPolicyandregulationsonwaterQuality[1]

EuropeanCommunities(WaterPolicy)Regulations,2003(S.I.No.722of2003)[2]

EuropeanCommunitiesEnvironmentalObjectives(SurfaceWaters)Regulations2009(S.I.No.2722009)[3]

EuropeanCommunitiesEnvironmentalObjectives(Groundwater)Regulations,2010(S.I.No.9of2010):

EuropeanCommunities(GoodAgriculturalPractice-ProtectionofWaters)2010(S.I.No.610of2010)[4]

EuropeanCommunities(TechnicalSpecificationsfortheChemicalAnalysisandMonitoringofWaterStatus)
Regulations,2011(S.I.No.489of2011)[5]

EuropeanUnion(WaterPolicy)Regulations2014(S.I.No.350of2014)[6]

EUCouncilDirective92/43/EEC:BirdsandHabitatsDirectives-theconservationofnaturalhabitatsandofwildfauna
andfloraaimstopromotethemaintenanceofbiodiversity[7]

EUDirective2006/7/EC2006concerningthemanagementofbathingwaterqualityandrepealingensuringthequality
ofDrinkingwater,bathingwatersandurbanwastewater.[8]

EUDirective2010/75/EUonindustrialemissions(integratedpollutionpreventionandcontrol)[9]

EUDirective91/676/EECTheNitratesDirective:concerningtheprotectionofwatersagainstpollutioncausedby
nitratesfromagriculturalsources[10]
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