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1.0 Introduction

O
WithinOtheOEuropeanJCOST71500ActionI*MeteorologyAppliedCtoUrbanCAirdPollution
Problems”,[ihe[Bwiss[IBUBBLE"[{BasellUrBan[Boundary-Layer[Experiment)[project[wasl]
elaboratedlinCordertoCbetterfunderstandthe OurbanUclimate DofCthe CicityDofCBasel. A
combinationOofin-situJanddground-baseddremotellsensingllsystemswereJoperated[]
continuouslyfrom{July2001 Wntillénd0f(Summer2002.Theseldatalwillbelihtensivelyldsed]
toCrunCmeteorologicalCandchemicalCimodels.[MeteoSwiss[participated CatCBUBBLECby[]
setting[@ldbw-troposphericiwind(profilernextibfheldenterofthelgity. 1T

O
Thelwindlprofiler[{Ecklund[et[al.,[1988)[is[an[active[ground-basediemote[sensing[system[]
which[danbe@ffectedbyNariousiypes[ofiéontamination[(Wilczaklet(al,[1995).[Thelsetting]
oflthisisystemwithinfhedrbanldomainiwas(thel@pportunityfoldemonstratefhelpotentiallof[]
suchlinstrumentfold¢orrectlyldperateih[such@nlénvironment.[Preliminarylanalysis[oflwind[]
speedlandldirection,Werticallinotions[as[Well(as[$ignal-to-noiseltatiolarepresentedfor[al]
cloud-freeldayl[dase.[]
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2.0 TopographicallSituation

U
The[200'000peoplelcity[of(Basellisfocatedlin(the[Rhine[VValley,l[in[thelhorthernCpartLof[]
Switzerland.OtOs[SurroundedbyiheJuralinountainstioihe[South,bytheBlackForestlin[]
Germany,@ndbyfheVosgesMountainslih[France{Figure1).[The[1290MHzwindprofiler(]
(Ruffieux,[1999)05[Setextioldowntown,Within[aldenselyldonstructedlarea.]
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Figure[l.[General(topographicalsituation[of[(Basel{leftCpanel)(anddocationCof(the [(Wind[
profileriwithintheurbanbetwork[{rightipanel,whiteldircle).[]

lEllnstrumentsBind[(Dbserving [Methods[TECO-2002,Bratislaval{SL),[23-25[Beptember,[2002.[WMOReport[
No0.25,/WMO/TD-No1123.00



O

U

30  Caselstudyl]

U

Tolillustrate[theOpotential CofCJaCwind CprofilerOtoCOmeasure Othe Cwind DOwithinCanOurban [
environment,[Alsunny[Bpring[dayWwas[chosen:[17May,[2002.[Thelairliemperaturedime]
series[fromdoth[downtownl[andaurallSite [{afewKilometers@part)is[ShownlonFigure2.[]
Algeneralldrban(overheating[0f(2-3[degrees[éanbel@bservedlihisday.
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Figure[2.[Two-metertemperatureiimelSseries,[17[May,[2002.[ThelsolidOineltepresents]
downtown[{Spalenring,@tC3n[agl),[fheldashedline@ural$ite[{LangeErlen,@t2n[agl),[]
and(iheldotted(lineiheldifference.]

O
Thelwind[profiler30minuteimelSeriesloflwindSpeed@ndiwindldirectionforfthe[Samelday]
(Figure[B)[shows[the@emporallévolution[of(ihedlowlabove[Basel.[A[W SW [$tablefegimell
can(belnoticed@bove1500m[msl,Ovhile @ Variety[of[fopographicallylinfluencedflows[are ]
developingbelow:[Amighttimeveak[SE oS windlisfollowed,@at[13HOOWTC, by Afypical ]
thermallyorced W lowastingluntillthe[évening.[Thelanalysislofihe maximumsignal-to-
noiselfeturnlisfdrawnlonihe$amelFigure:[theylarelfepresentativelof[almocturnaliesidual]
layer[{A)[andlof(iheldevelopmentloflthe[daytimel¢onvectivelplanetaryboundaryayerl(B).[]
ThelzZonel{C)[dorresponds(iolihelperiodofinaximumlhtensity[0f(BNR[@ndmaybe felated
tolanlrbanleffectl{increasedurbulence).l]

FEFIEFFFIITI,

Figure[3.[TimelSerieslifwindSpeed [AndWind [direction,[17MMay,[2002.[TheboldSoliddines
accompaniedWith[etterstepresentihelaltitudeofmaximumsignal-to-noiseteturnsand
correspondlibl¢haracteristiclheightsi(seeléxplanationlih{iext).[]



Alle-processinglofihe llawlWindprofiler[datal{Ruffieux[et[@l,[2001)@llowsHolincreaseihe
temporallesolutionoflthel@onsensedwindidomponents.The10min.dimeSerieslofvertical]
motions[forfhe[300(aglevellandforiheSameldaylisShownlihFigure(4. I
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Figure4.OTimeUseriesUofOverticalmotionsUmeasured Hat[13000mOagl, 017 0May, [12002.0
Consensus(iimelis[10minutes.[]
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AtCBOOOmAagl, theverticallmotions[Vary[both[n[sign[andamplitude,[independentlyfrom
speedandldirectionloftheflow.tlisihterestingfo[motefhelSignificantlchangebetween(ithe[]
morning@ndhelafternooniwhichlscharacterizedbyl@higherirariability.[]

U
Theldayl¢canbeldividednfour$ectionsiwvith(thelhightdimelperiod[(00HO0Eo[M6HO00),Ihe
morning[period[{06H00-12H00),thel&Afternoonperiod[{12H00-18H00),andthelevening]
period[{18H00-24H00).[BylaveragingiheVerticallmotions[forihesefourperiods,[@lean]
profilelofftheWw-component@anbeldbtained{Figure).]
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Figure®.[Mean[andlstandardldeviation[{STD)[profiles[ofVerticallinotions,[17[May,[2002.0]
Nighttimels[shownlon[thel[upperleftCpanels,CmorningtimelbnlthelupperltightCpanels,]
afternoonimelon(theBottomleftipanels,[and@éveningdimeldniheBottomlrightipanels.
O
The[20000[agldimitlcorrespondingiolihe{oplofihe[CBL[{seelFigurel3)canbeldetected]
on[the[mean(profiles[of(theldaytimeandleveningdimelbf(bothihe[means{morningfand]
evening)land(ihelstandard(deviations[{afternoon).]
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O
This[preliminarylanalysis[basedlonloneltlearldayloftivind[profilerimeasurement[Showed
the[potentialluiselof(thisfypelofldatalin[orderfoldetectfhefemporallévolution[ofltheflows
andlihevarious(ayersypicalfor@nUrbanénvironmentlihfluencedbylthefopography.Thel
passagefrom[themighttimeléasterlyfegimelfofhelconvective Wwesterlyflowlwithinfheirst[]
15000mC&agllsvellCdescribedbythe[Wind[profiler.CThel&nalysis[oftheVerticallmotions[]
measuredlduringfhel$ameltasel$tudy$howedVarious[behavior3in$peed{positive[and]
negative)lasiwelllaslhvariability-[dependinglofliheperiodofthelday. Furtherldombination]
of[(bothlih-situland[ground-basedfemote[sensing8ystems[{windprofilerlandidars)should]
permitl@lgoodldharacterization(oflftheheatlislandloffhelditylof(Basel.[]
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