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Abstract

AtopographicalcorrectionapplicationwasappliedoncalculatingNVDIfrom

mountainarearemotesensingdata.Thisalgrithmisbasedontheillumi-

nationcorrectionontopographicallydistortedsatelliteimages.Inorderto

evaluatetheperfbrmanceofthismethod,atestsitestudywasdoneonLand-
satTMdata.Theresultdemonstratestheeffbctivenessofthismethod.

1.Introduction

Satelliteimageryprovideauniqueperspectivetoobservetheearth'ssur-

face｡Oneofthemostsuccessfulapplicationliesinitsabilitytomonitor

vegetationonalargescale・BecauseNDVIissensitivetochangesinvegeta-

tioncover､wecanuseittomonitorvegetation[1]andassesstheproduction
atquantitativelevels.NDVIplaysanimportantroleinvegetationstudiesin

largeplains,butinruggedmountainousareas,thingsaredifferent・Because

ofcomplextopographicconditions,thesolarilluminationvariesremarkably,

thus,thetopographycausesimagedistortionsi2}Wecannotextractcor-
rectvegetationinfOrmationfromdistortedimages.Inthisstudy,wepresent
amethodtocalculatetheNDVIinmountainousareas｡Thismethodisbased

onthetheorythattheamountofirradiancereachingasurfaceisdirectlypro-

portionaltothecosineoftheincidenceangle[31[4].Thestudyresultsshow
theeffectivenessofourapproach.
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2.Method

Thesatelliteimagebrightnessvaluesdependonhowmuchradiantflux

isreaectedoremittedfromanobjectonthesurfaceoftheearth.Theilux

ofincidentsunlightoveragivenareareachesamaximumwhenthatareais

orientedperpendiCulartothesun'srays.Themoresunlightisincidentupon

asurface,themorelightwillbescatteredbackintothesatellitedetector,

whichwillresultashigherimagebrightnessvalues.Thecorrectionalgorithm

isas:[4]
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where:

BI/E｡『γected:brightnessvalueofthecorrecteddata

BI/6"9f"c,:brightnessvalueoftherawdata
sz:solarzenithangle

j:thesolarincidenceangle

Cj=c,ifpixelisinsun-facingpart
=c2ifpixelisnotinsun-facingpart

ThenweusecorrectedimagestocalculateNDVI

） (3)

NIR－RED
(4)"DVI=

NIR+RED

where:

NIR:NearlRband

RED:Redband

3．Studyresults

ThesatelliteremotesensingimageweusedwasaLandsatTMimagetakenon

Junel8,1998.ThetestsitewasnearMt.HakusaninthecenterofJapan｡

InordertoSpecifyourstudymoreclearly,wealsochoseasmallsubtest
sitewithtypicaltopographicconditionsandcoveredwithalmostthesame

surfacematerial,andwithsimilarvegetationgrowthcOnditions.TheNDVI
inthisareashouldbeunifbrm,butwiththetopography,theNDVIcalculated
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fromrawdatashowslargedifferencesontwosidesofthemountain.Itshows
thetopographiceffectonNDVI｡Afterwedidthetopographiccorrection,the
NDVIinthisareabecameflat,almostnotopographiceffectcanbeseen｡This
differencebetweenthetwoNDVIisshownonFig｡1,2.TheNDVIindifferent

facingpartusingdifferentdateareshowninTable、1.TheNDVIofflatarea
isO.696.Becausethetopography,NDVIinshadowareas(0.684)issmallthan
insun-facingareas(0.721),andfarfromtheNDVIinflatarea(0.696)｡The
NDVIcalCulatedfromthecorrecteddatabecomeO693andO.698,muchnear

totheNDVIinflatarea.Itisshowtheimprovedalgorithm'seffectiveness.

Ta31el:ComparisontheNDVIcalculatingfromdiffere
●

lmage
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