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Usingzaznestedzfluxztowerzapproachzandzfootprintzmodellingzoverza

Bonclusions

ÉocatingzsourceszofzB+5zemissions,zthezrolezofzdegradingzpermafrost

FigEw 3:w Na5z Thez influencez ofz
increasedz permafrostNfreez bogz
coveragez onz thez momentumz
roughnessz lengthz Dz1m&Az z1mz
wasz iterativelyz derivedz usingz az
IoninN/bukhovz similarityz
frameworkAz Nb5z @ifferencesz inz
sensiblez D+&z Oz latentz heatz DÉ6&z
fluxesz overz az mixz ofz forestsz Oz
bogsz Dlandscape&z andz overz az
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FigEwI,zNa5z#ermafrostzdistributionzandzecoregionsz
ofz°orthzQmericazDdatazfromz[]]zOz[2]&zandzlocation
ofzthezstudyzsiteAzNb5zQerialzpicturezpfzthezstudyzsiteA

FigEw 4:z Da&z 7rowingz seasonz landscapez D]FNmz tower&z andz permafrostNfreez bogz D2Nmz tower&z
methanezfluxeszD8B+5

&zatzthez>cottyzBreekzwatershedAzThezG1zminztimezserieszwaszdecomposedz
intoz az slowz D~2z days&z andz az fastz componentz usingz singularz spectrumz analysisz D>>Q&Az Db&z
<elationshipzbetweenzresidualszofzthez>>Qzdecompositionzofzthezlandscapezmethandzfluxztimez
serieszandzcontributionzofzpermafrostNfreezbogsztozthezG1zminzfluxzestimateAz/nlyzhalfzhourszwithz
highzqualityzfluxzdataPzlesszthanz]1zMzcontributionzofzthezlakePzandzairztemperatureszabovez]FzBz
arezshownA
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TheznestedzfluxztowerzapproachzNz+owztozdealzwithzspatialzheterogeneityK
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Researchwquestion:w+owzcanzwezbestzresolvezthezspatialzvariabilityzofzfluxeszofzB/2PzB+5Pzz
andzenergyzandzitszdriverszacrosszazlandscapezaffectedzbyzpermafrostzdegradationK
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Nd5 Nc5z <elationshipz betweenz surfacez conductancez
Dgs&z andz vapourz pressurez deficitz DVPD&z forz
footprintsz withz varyingz permafrostNfreez bogz
contributionAz >urfacez conductancez wasz derivedz
usingz az simplez bulkz surfacez modelAz Thez dataz
wasz fittedz toz vapourz pressurez deficitz usingz thez
followingzformula,

wherezgc,RmaxRarezbestzfitzparameterA
Nd5w>lopeszofzturbulentzenergyzD+zSzÉ6&zagainstz
availablezenergyz Dnetz radiationz Nzsoilzheatz fluxz Nz
heatz storagez inz thez air&z forz binnedz dataz
accordingz toz footprintz contributionszatz thez]FNmz
towerAzQvailablezenergyzforzthez]FNmztowerzwasz
calculatedz asz weightedz averagez usingz footprintz
contributionszaszweightsAz

gsR=
gs,max
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@irectz eddyz covariancez measurementsz ofz borealz forestz fluxesz arez notz feasiblez inz suchz az
heterogeneousz landscapez duez toz smallz forestz patchz sizesAz Qz ]FNmz fluxz towerz measuresz
fluxeszofzB/2PzB+5PzandzenergyzwithzvaryingzfootprintzcontributionszfromzforestsPzpermafrostN
freezbogsPzandzazlakeAzÉowzcanopieszofzpermafrostNfreezbogszallowzazreducedzmeasurementz
heightz resultingz inz smallz fluxz footprintsPz mainlyz lyingz withinz thez bogz boundariesAz <elativez
contributionsz fromz landzcoverz typeszwithinz thez fluxz sourcezareaszwerezderivedz fromzaz2N@z
footprintz modelz Dbasedz onz [G]&z coupledz toz highz resolutionz É9@Q<z dataz andz az landz coverz
classificationzmapzD[5]&AzQzcombinationzofzazB>QTGQzOz6B]F1zDBampbellz>cientific&zandzaz
É9N~~11zDÉ9NB/<zéiosciences&zwaszusedzatzbothztowersAzzzzz

Thez>cottyzBreekzwatershedzD3]°]Rkz°Pz]2]°]RkW&ziszlocatedzinzthezTaigaz#lainszecoregionsz
withinzthezdiscontinuouszpermafrostzzoneAzIeanzannualzairztemperatureziszN2ARz°Bzandzmeanz
annualzprecipitationziszGRRzmmzofzwhichzaboutzF1zMzfallszaszsnowAz8orestedzpeatzplateausz
arezunderlainzbyzpermafrostzandzarezdominatedzbyzblackzsprucezwithzazmeanzcanopyzheightz
ofz~NRzmAzThezgroundzcoverziszzmainlyzlichenzandzmossesAz#ermafrostNfreezbogszareztreelessz
andz dominatedz byz Sphagnumz mossesz andz lowNstaturez shrubsAz Thesez peatlandsz arez
characterisedzbyzhighzwaterzlevelszensuringzhighzsurfacezsoilzmoisturezconditionsAzzzzz

Nb5

>calingzofzenergyzfluxes,zfromzthezecosystemztozthezlandscape

FigEwL:wNa5wÉandzcoverztypeszinzthezvicintyzofzthezfluxztowerszandzq1zMzz
footprintz extentsAz Nb5z Bontributionz ofz permafrostNfreez bogsz toz halfz
hourlyzfluxeszatzthez]FNmztowerzandzatztheznestedz2NmztowerA
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Na5
Nz6ddyzcovariancezfluxzmeasurementszoverzspatiallywheterogeneouszterrainzcontainz
bothztemporalzandzspatialwinformationww

datez[mmNyy]

Nz Qz footprintw modellingz approachz allowsz thez extractionz ofz somez ofz thez spatialz
informationPzbutzmightzbezlimitedzbyzazconstrainedwrangezofwfootprintwcomposition

NzQznestedwtowerzapproachzextendszthiszrangezandzenableszdetailledzanalyseszofzaz
specificwlandwcoverwtypezwithinzthezlandscapezz

Nz°estedztowerzdatazcanzbezusedztozcrossCvalidatezfootprintzmodellingzresultszz

NzThiszapproachzworkszbestzifzthezspatialwvariabilityzofzthezturbulentzfluxesziszlargeww


