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▪2;ir2pollution2in2cities2has2very2ThighTspatial2and2temporalTvariabilityT
▪2HighTdensity2of2measurementsTneeded2but2accurate2sensors2are2costly
▪2>eployment2of2lowPcostTmobileTsensors2in2Lausanne2in2addition2to2reference2monitoring2sites2
▪2HighPresolutionTmodel2required2to2extend2observation2coverage2towards2the2whole2city2222

xLTMotivationsTCTbackground

RTDTBOx(OpenSense2

✔ Eonsistent2simulation2of2air2pollution2temporal2and2
spatial2variability2at2xm2hourly2resolution2taking2into2
account2meteorological2and2emission2variations22
2
►2Pmplementation2of2FR;LüE2chemistry2module2for2
modeling2NOMNO6MO–2chemical2reactions
2

►2Pmproving2emission2inventories2and2temporal2
profiles2by2systematic2assimilation2of2inüsitu2
observations
2

►2Multiüspecies2simulations2and2comparison2to2
observations

ELTConclusionsTCTFurtherTsteps

▪2StrongTgradients2between2busy2streets2and2
background2areas2reproduced2in2the2model
▪2x/82respp2bI/8S2passive2sensors2well2simulated2with2
obsMsimu2ratio2deviation2from2reference2ratio2within26/82
brespp2factor2vpxS
▪2Remaining2diverging2sensors2due2to2systematic2
simulation2overüestimation2in2green2brespp2underü
estimation2in2orangeS
2

✔ Eonsistent2representation2of2the2very2high2spatial2
variability2of2air2pollution2at2the2city2scale

✘ Still2difficulties2for2specific2locations2when2sensor2
locally2influenced2by2pollution2not2reproduced2in2the2
model2and2reversely

✘ Required2improvements2in2emission2data2base2and2
possibly2in2turbulence2and2buildind2representation

✘ Eoarse2NOx2to2NO62chemical2conversion2must2be2
improved
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▪22PossibleTstates2of2atmospheric2
flow2and2mixing2can2be2described2by2
a2limitedTlibrary2of2reference2
statesp
▪2Eomputation2at2xOOm2of2resolution2
of2reference2states2by2taking2into2
account2topographyD2landüuseD2
forcing2wind2direction2and2speedD2
and2stability2classesp2
▪2Selection2of2hourlyTstates2
according2to2inPsitu2meteorological2
observations
2

bLTGRAL:TGrazT
LagrangianTModelT[6]222

▪2Nested2computation2of2buildingü
resolving2flow2at2ETm2resolution2
with2FR;MM2meteorological2fields2
as2initial2and2boundary2forcings
▪2Eomputation2of2reference2
concentration2fields2at2Em2of2
resolution2from2NOxTemissionT
inventories2bby2sectorD2with2
temporal2daily2and2seosonal2profileS
▪2Background2level2from2a2rural2
site
▪2Eonversion2of2NOx2to2NO62with2
average2parameterisation2[–]
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▪2Continuous2accurate2measurements2at2a2NABEL2air2quality2
monitoring2site2close2to2a2busy2road%2NOD2NO62measured%2
strong2concentration2gradients2at2this2site2in2between2a2busy2
polluted2street2and2a2pretty2clean2square2and2parkS
▪2Rural2N;BKL2site2Lx2km2away2of2Lausanne2as2background
▪2(9TpassiveTNOBTsensorsTat2different2locations2in2the2city%2
monthly2analysis2of2the2samples

BLTModelingTsystemTT

▪2Food2match2with2diurnalTcycle2and2
dayPtoPdayTvariabilityTof2NOx2
according2to2traffic2profiles2and2other2
emission2variability
TT

▪2Better2temporal2observationü
simulation2correlation2for2busy2weekP
days2than2for2week2ends
2

▪2Better2simulations2in2summer2with2
correlation2T2/pCü/pk
2

▪2Very2good2temporal2agreement2at2
passive2sensor2sites2for2monthly2
means2br2T2/pR2for2most2sitesS

FigureT(:TObservedy6red1yandysimulatedytimey6blue1yseriesyofyNOxyconcentrationsyatyay

continuousyhighyqualityymonitoringysiteByTheyblueyshadedyareaydepictsytheyuncertaintiesyinythey

modelycomputedyasytheysimulatedyconcentrationsyinyayradiusyofy5TmyaroundytheysiteB

✔ Eonsistent2influence2of2weather2situations2on2
concentration2variability

✘ Reasonable2temporal2profile2in2the2emissionsD2but2still2
potential2for2improvements2for2traffic2peaks2and2human2
activity

)LTTemporalTvariability

The2nested2air2pollution2modeling2system2GRAMMNGRAL2is2used2to2simulate2the2NOxTdistribution2in2the2city2of2LausanneD2
SwitzerlandD2at2Em2of2resolution2by2taking2into2account2the2topographyD2landTuse2and2–üdimensionnal2buildingTstructurep

HighPresolutionTairTpollutionTmodelingT
forTurbanTenvironmentsT
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