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Introduction certainly does not accountfor other areasin Hombori, which could possibly be attributedto the

underlying heterogeneitynot being fully characterisedy the coarseresolutionof eitheror both the
Observatiorandmodelsshowthereis a strongcouplingbetweerthe atmospherandthe land surface land cover productandthe LST product(3 km pixels). Note therehasbeenno attemptto assesshe
during the Sahelianwet seasonwith feedbacksoccurringat a variety of timescaleghoursto weeks) quality of thetwo EO derivedproducts

Mesoscaleonvectivesystemsanbe sensitiveto surfacefluxes of heatandmoisture which stemfrom
heterogeneityn the land surface(Taylor et al. 2007). However,thereremainsa needto quantify the
strength,timing and spatiallocationsof theseland-atmospherenteractionsto improve our ability to
understandand ultimately model, surfacefeedbacks Here we seekto quantify the time scalesof
variability in the surfaceenergybalanceusingderivedEarthObservation$EO) products
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The impact of these surfaegmosphere interactions is examined for an area in Mali in West Africa

(1516° N, 2-1° W), encompassing the Hombori super site. Estimates of Land Surface Temperature ':5
(LST) from the LandSAF and rainfall from the ALMIP, are used as a proxy for this satiacsphere |
l nteraction. Time serieso of these variabl es ar e det er min observe

patterns can be related to physical properties of the underlying land surface. Due to the presence of Kyrnia site 5 L ._
data gaps in a time seriesd6 derived from EO (primari iy €l ated to the Boead 7 7d"USt and/ a
contamination), the LomBcargle algorithm (Scargle, 1982; Lomb, 1976), which estimates a (a) (b)

periodogram from unevenly sampled data using{sa@sares to fit sinusoids, Is adopted here.
Figure 3: Hombori super site: (a) GLC2000 Landcover product (resolution 3 km) and (b) Spatial ma

. . of the total relative power response between 2 and 5 days
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Cross Spectral Analysis
Figure 1 depictsa simulatedexampleof the relationshipwe expectbetweernhow the surfaceresponds

(LST) to arainfall event The spectraof two time seriescanbe comparedusingthe techniqueof crossspectralanalysis(similar
. | | | | | | . to a P e ar g canrdadion),to determinewhetherthe variablesbehavein a coherentfashion at
m e X different frequencyintervals Figure 4 showsthat the LST and rainfall spectrashare statistically
2 | I R Tt bl | coherenipeaks(i.e. alink betweenthe LST andrainfall variable$ at periodicity of ~3 and~5 days At
S . | m \”/V\ V\/\ \ \/\/ /\ Jl TN R the3 daytimein.tervalthel_.ST andrainfal times_e r e;h@ra@psitivephqsdﬂ day),which suggests
L0 AN UYL /\f\ | | \/ I thatthe surfaceis respondingo a single,or a seriesof convectionevents(i.e. LST reachests coolest
| NIy | /\/ \ f\l ] | f point following convection) In contrastat the 5 day periodicity both time s e r areosit®f phase,
s 7 | \ | | “ depictingdifferentlag-leadrelationshipswhich need4o be exploredfurther
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It is alsoworth noting that subtletiesin any relationshipbetweenthe surfaceandatmospheras likely
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pay of year since way 22nd to bedampenedy theresolutionmismatchbetweernthe LST andALMIP products(0.03° vs. 0.5° ).
| | | o+ contrtonen 1ol S This point is underlinedby the small differencesin power spectrumsetweenthe ALMIP productat
000: : 5 da& 3 da& 99 % Confidence Level (greenup) : 0.50 andthe rain gaugmata
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Figure 1: Synthetic data describing the physical mechanism that we propose relating the surface to a
rainfall event. The top panel shows how the surface (LST) initially cools following a rainfall event.
The time taken (period) for the LST to recover following convection is extended when the surface has
greened up or when a soll type is very porous, because the surface is no longer freely evaporating.
From the bottom panel it can be séleait despite what appears a noisy time series, the periodogram is
able to resolve (through proxy of the LST) an indication of the surface soil moisture availability.
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Figure2 showsperiodogramsor sitesfrom the Homboriarea typified by differentland covers
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Figure2:Per 1 odi c responses produced from LST ti1 me g&feh D&OdodtahCchbherBneyald phaSelrelatiofshipsbéwkéh the ALXP Fainfaldplddust, th
clearly be seen that whilst the surface types display similar statistical significant periodic peaks (e.g. 3 LST product and rain gauge data for a site called Kyrnia (15.66-1.545° W).

and 4 days), the less vegetated gravel surface produces a stronger periodic response (relative power). _
Though there are marked similarities in the time of the gravel and wet forest site peaks, which might Conclusions
be an indication that at the resolution of the data sets explored here, the surface types are not

completely separable. AThereis a needto quantify the time scalesof land surfaceresponseo convectioneventsand the
sensitivityto the underlyingsoil andvegetationcover Partly becausehis candictatethe frequencyof
This mechanisnis also evidentover a larger spatialarea,asshownin Figures3 and4. It is apparent convectiorevents putalsobecausehis feedbackmechanisntanenhance currentrainfall event
that thereis a weakerresponsglow power)in Figure 4 for the areasin the southof the Hombori AClearlybeingableto attributesucha mechanisnio surfaceheterogeneit@ndfurthermorebeingable
supersite(<155 ° N), which correspondo the land cover classopengrasslandwvith sparseshrubs to locatesucha procesggeographicallyis appealingrom aland surfacemodellingperspective
(i.e. areaswith sandysoilsand/orareaswvhich greenaup). In contrastthereis a strongeresponséhigh AWe have presenteda methodologywhich could facilitate sucha process,potentially highlighting
power)from theareacharacteriseasstonydesert(>155° N). Howeverthis simplerelationship spaceandtime scaleresponsewhich might not beat first evidentfrom aland covermapfor example
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