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Motivation

Landsurfacetemperature(LST) from satelliteis increasinglyusefulfor manydifferentkindsof applications. Globally, it cansupportsubstantiallyclimateresearchassatelliteprovidestheonly realisticmeansof obtainingsuchdatasets.

At regionalscale,the LST showchangesduring a changeof the surface(e.g. desertification,reforestation). At high resolution,LST providesinformationon soil/field conditions,on land cover,andon urbandevelopment. What is

requirednow is asubstantialeffort to improveLST retrievalsandtestapplicationsashasoccurredfor seasurfacetemperature(SST).

Introduction to LST by AATSR measurements

LST derivedby AATSR satellitedata(resolution1km) is basedsofar onAATSR auxiliary biomewith a resolutionof 0.5Á( å55km) [Dorman& Sellers,1989]. Theconsequencearegradientsof the LST productat theedgeof 0.5Ábins.

Therefore,investigationsweremadein a newbiomewith a resolutionof 1km or lesswhich shouldreplacethepreviousbiome. HeretheGlobcoverbiomederivedby measurementsof theMERIS satellite(MEdium ResolutionImaging

Spectrometer)hasbeenselectedbecauseof its very high resolutionof 1/360Á(å300m). Due to otherkind of land surfaceclassification(22 GC2 landclassesvs 14 D&S landclasses), new coefficientsfor the LST retrievalhavebeen

calculated. Thecalculationis basedon theAATSR coefficients,whichhavebeenmappedto Globcoverlandclasses.

TheLST retrievalis basedonasplit window algorithmfor 2 nadirchannelsonly analogousto N2 SST retrieval:

T11 andT12ïnadir11and12mm channelbrightnesstemperatures(BT)

a, b, c ïretrievalcoefficientsdependingon: surface/vegetationtype(i) ïlandclass,vegetationfraction(f) ïseasonallydependent,precipitablewater(pw) ïseasonallydependent,satellitezenithview pointingangle(p(q)), andtime of

day(currentlyfor lakesonly).
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Motivation and Introduction

The essential points of the future research are listed here:

ÅNew biome map was required and will be implemented ïa link will be made to JULES land classifications 

ÅGenerate new AATSR coefficients and conduct further LST validation on different sites 

ÅTest of new algorithms

ÅGeneration of new AATSR coefficients

ÅLink SEVIRI data to AATSR data

ÅDevelop land surface emissivity map (similar work on-going at Met Office)

Fig 1a: Global auxiliary biome map for the previousAATSR LST retrieval

from basedonDormanandSellers[1989]

Fig 1b: Globcoverbiomemapfor Australiaasthe new

biomemapfor theLST retrieval

Fig 2a: LST over Lake Michigan basedon D&S biome during

daytimefrom AATSR orbit no. 484 for 3rd August2008. The low

resolutionof biome and fractional vegetationindex gives rise to

partlystrongLST jumpsat theedgeof 0.5Ábins.

Fig 2b: Samelike left, but basedon Globcoverbiome. Thereare

no LST jumps like in the left panel. Furthermore,the LST

differencebetweenland andlake which canbe seenalreadyin

the left panel is much clearer as a consequenceof the high

biomeresolution.

Fig 4: Top panels: LST retrievalover EastAustraliabasedon D&S biome

(left) andon Globcoverbiome(right) for samedateand time asshownin

Fig 3a. The histogrambottom left show the LST differencesbetweenthe

two retrievalsfor all AATSR pixels. The differenceof mostLST pixels is

<|0.5|K. Largestpositivedifferenceoccurat areasof GC40 (representedby

thenumerousred spotsin the left LST figure which arecongruentwith the

GC40 areain Fig 3b), andlargestnegativeLST differenceat GC210. Note,

that most other GC biomes do cause only small or negligible LST

differences.

Fig 3a: Brightnesstemperatureat 11 micron channel(T11) from

AATSR (orbit no 337) over EastAustraliafor night conditionat

19th September2002. Yellow areas(e.g. cornerbottomright) are

cloudswhich havenot beencorrectly flaggedby the operational

AATSR processor.

In this area,thereis theLST validationsiteof Uardry(145.304E,

34.392S),seaTab1.

Fig 3b: Globcoverbiome map over the samearealike in Fig 3a.

Many structureslike thequestionmark-shapedforest(GC60) in the

middleof thepanel,lakes(GC210) or thenearlyzonalandnarrow

wood line of GC40 in the bottomareaof the panelarecongruent

with thestructuresin theT11plot. This exhibitstheimportanceof a

biomewith highresolutionto geta reasonableLST retrieval.
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337 19/09/2002 12:31:39 Night 278.29 277.42 277.43 -0.87 -0.86 0.01 9 14 

115 08/10/2002 23:47:39 Day 302.90 304.08 304.41 1.18 1.51 0.33 9 14

432 30/10/2002 12:42:59 Night 291.05 290.24 290.23 -0.81 -0.82 -0.01 9 14

115 12/11/2002 23:47:49 Day 308.79 308.29 308.19 -0.50 -0.60 -0.10 9 14

151 15/11/2002 12:40:08 Night 289.23 288.95 288.95 -0.28 -0.28 0 9 14

158 15/11/2002 23:53:18 Day 311.17 313.77 313.60 2.60 2.43 -0.17 9 14

Fig 5: Validation results from the ARM (Atmospheric Radiation

Measurement)field site in OklahomabetweenDec 03 and Dec 05

(Fig 3.3 from E. Noyes[2006]). It showsthe differencesbetweenthe

AATSR (basedonD&S biome)andtheARM LST.

The differencesbetweenthe AATSR LST retrievals and the

measuredLST are mostly within the achievedlimits of 1K

(night) and2.5K (day). Especiallythe LST differencesat night

conditionaresmallerthanthoseat dayconditions. However,the

differencesbetweenthe two AATSR LST retrievalsare clearly

smaller the differences to the measuredLST with smallest

differencesat night conditions. This is in agreementwith the

results in the LST difference histogramof Fig 4. Thus, the

changefrom D&S to Globcover biome does not lead to an

appreciablechangeof differencesbetweenAATSR and in situ

LST in thiscase; n.b. therearelargechangesin otherareas.

The resultsof the field site in Oklahomaare quite similar to

Uadry. The differencesto night measurementsare smallerthan

those of daytime measurements. But several differencesare

largerthantheachievedlimits.

Furthermore, Fig 5 shows a seasonalcycle of the LST

differencesbetweenAATSR LST and in situ dataat Oklahoma

with maximum differences during summer and minimum

differencesduring springandautumnasproducedby E. Good.

The essentialdifferenceshere are due to limitations of the

current algorithm and so new algorithmswill be createdand

testedin the next phaseof the work. Clearly this alsosuggests

the needfor validation sitesin more sensitiveregionsfor LST

retrievals(seeFig 2aand2b).

Tab 1: Comparison between LST derived by radiometer

measurementsoverUardryandby AATSR retrieval. Columnscontain

from left to right: orbit number,date,time (UTC), LST by radiometer

(from F. Prata), LST by AATSR basedon D&S biome and on

Globcoverbiome,D&S biome,Globcoverbiome.


