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Summary Understandingf thesurfaceenegy balances acritical componenbf thecorrectmodelingof flow in anurbanenvironment.
During the Joint Urban2003field campaigngextensive datawere collectedof the component®f the surfaceenegy. Thesedatawere
analysedn anattemptto closethe surfaceenegy budgetandto gainanunderstandingf enegy partition.

INTRODUCTION

Researclonair flow in urbanervironmentss of considerablémportance Sincemuchof humanitylivesin urbansettings,
it is vitally importantfrom the point of view of public safetyto understandhe mechanismshroughwhich pollution and
other contaminantdispersetherein. The Joint Urban 2003 (JU 2003) field campaignwas conductedfrom late June
throughearly Augustin 2003to provide dataneededo increaseour understandingf urbanmeteorologyanddispersion
[1, 2]. Oneof theimportantaspectghatwas studiedby our groupduring JU 2003wasthe efficacy of currentsurface
enegy budgetschemesisedin meso-scaleneteorologicamodels. The surfaceenegy is whatdrivesmary of the flows
in urbanernvironmentq3, 4], andit hasheendemostratedhatsurfaceenegy parameterizationsf the popularmesoscale
meteorologicamodelMM5 needsmprovemen{5]. During JU 2003 the our groupfieldeda suiteof instrumentsn order
to measurehe dominantcomponent®f the surfaceenegy budgetin a grassycity parklocatedin a suburbanarea.
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PRELIMINARY RESULTS

Two daysin mid-Julywerechoserfor analysisconsideringheir relatively cloud-freeskiesonthosedays.If theassump-
tion of a vertical,onedimensionakystemis correct,variouscomponant®f the surfaceenegy budget(seeFigure3) are
expectedo bein balance Thenetradiometewusedis ableto measurehe shortwave(R;) andlongwave radiation(®;) both
facingup anddown. The netradiationpresentat the Earth's surfaceis R,, = Ry, + R} — R,T — R](Figure4). Thepart
of theenegy, R,,, whichis transferredo theatmosphereloesso by oneof two processeshe sensibleheat,andthrough
the evaporationof waterinto theair, thelatentheat. Theseweremeasuredby turbulentflux instrumentsearthe ground.
The sonicanemometeandfine wire thermocoupleareusedto measurehe covariancebetweervertical velocity (w) and
temperatur€T’), w'T" (where-' termsindicateafluctuation,basednoneminuteaverages) Thesensibleneatflux is then




H, = c,pw'T’, wherec, andp arethespecificheatatconstanpressurendthedensity respectiely, of dry air. Thesonic
anemometeis usedwith a Krypton hygrometeto measureghe covariancebetweenvertical velocity (w) andwatervapor
density(q), w'q’. Latentheatflux is H, = L,w'q’, whereL, is thelatentheatof vaporization(Figure5). In orderto close
theenegy budget,it is alsonecessaryo measurehe heatflux throughthe bottomof the controlsurfacefor the soil layer
(SHF) aswell asthe storagein the control volume (SSF).SHF wasmeasuredy a heatflux platelocatedat a depthof
6.5cm. Integratingthe temperaturgrofile of the soil yieldsenegy storageperunit area.Differentiatingthis with respect
to time produceghe netflux requiredto heator cooltheuppersoil layer: Soil Storage~lux (SSF)= % f;epth cpsT (2)dz,
wherec is the specificheatof the soil, p, is the soil density andT'(z) is the temperatureprofile (Figure 6). The sum
H,+ H,+ SHF + SSF isthequantitythatshouldbalancehenetradiation,R,,. Comparinghesequantitiesasin Figure
7, we seeconsistang betweernthetwo curves. This is anindicationthatthe measuredjuantitiesindeeddo a goodjob of
characterizinghe surfaceenepgy budgetin this suburbanpark. Further it appearghatthe assumptiorof a vertical,one
dimensionakystemmaybe adequatéo describethe surfaceenegy budgetat this experimentsite.
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