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Figure2.ScatterplotsofMYSTIC1D-layerAMFscomputedwithspherical(a)andplaneparallelgeometries(b)against1D-layerAMFs
computedwithSCIATRANspherical(a)andplaneparallel(b)for67MAX-DOASscenarioswith17layers(1139points).Thesolidblack
linesaretherespectiveregressionfitstothepoints.

3.2Validationresults

Thecomparisonof1D-layerAMFprofilescalculatedwiththeMYSTIC1DmoduleswithSCIATRANforthe67observation
scenariosusedinWagneretal.(2007)issummarizedinFig.2intheformofascatterplot.ThehorizontallyintegratedAMFs
fromMYSTIC’s3Dmoduleperfectlyagreewithits1Dmodulewithplaneparallelgeometrywithinthestatisticalnoiseofthe
MonteCarloapproach.Whentracing1millionphotons,thedifferencebetween1Dand3Dmodulewassmallerthan0.5%.150

Therefore,onlyresultsfromthe1DmodulewereplottedagainsttheSCIATRANresults.TheagreementbetweenMYSTIC
andSCIATRANisverygoodforalmostallscenarioswithrelativedifferencesmostlybelow5%.97%ofthecomparedpoints
arewithinarelativedifferenceof5%forsphericalgeometryand92%forplaneparallelgeometry.Themeanoftherelative
differencesforsphericalgeometryis0.9%anditsstandarddeviation2.0%andfortheplaneparallelgeometrythemeanis
0.3%withastandarddeviationof2.7%.155

ToillustratethedifferencesinAMFprofilesbetweenthetwoRTMs,weselectedfourscenarioswithawavelengthof
577nmbecauseatthiswavelengthweobservecomparativelylargedifferencesbetweenthetwomodels.Toillustrateanusual
scenariowithlowdifference,wealsoselectedthesamescenariosbutwitha360nmwavelength.TheupperrowofFigures3
(scenarioat577nm)and4(scenarioat360nm)showsMYSTIC1D-layerAMFprofilesfortheselectedscenarioswithalow
elevationangleof3°andahighelevationangleof90°(zenith)withoutandwithaerosols,respectively.Forcomparison,the160
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