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1. INTRODUCTION

Remotesensingfor ecologicalfieldstudiesrequiresgroundtruthingforaccurateinterpretationof remote
image~. However,traditionalvegetationsamplingmethodsare timeconsumingand hard to relate to the scale of an
AVIRISscene, The largeerrorsassociatedwith manualfield sampling,the contrastingformatsof remoteand ground
data, and problems with coregistrationof fieldsites with AVIRISpixels can lead to difficultiesin interpreting
AVIRIS data. As part of a larger study of fire risk in the Santa MonicaMountainsof southernCrdifomia(see
Roberts et al. and Ustin et al,, this volume),we exploredground-basedoptical methodof samplingvegetationusing
spectrometersmountedboth aboveand belowvegetationcanopies, l%e goal was to use optical methods to provide a
rapid, consistent, and objectivemeansof “groundtruthing”that couldbe relatedboth to AVIRISimageryand to
conventionalground sampling (e.g.,plot harvestsand pigmentassays).

2. METHODS

Ground measurementswereconductedat severalsites in the SantaMonicaMountainsof southernCalifornia
in June and October, 1995(coincidentwith AVIRISoverflightsof this region). Vegetationwas characteristicof
either chaparralor coastal sage scmb (Munzand Keck, 1959),representingvariousstagesof post-fue succession,
The June samplingoccurredat the end of a seasonof particularlyheavyrain (an “elNifio”year),and the October
samplingocxxumdat the end of a summerdry periodcharacteristicof this region’sMeditermneanclimate. At each
site, aboveand below-canopymeasurementsweremadewitha narrow-bandspectrometer(modelSE590,Spectron
Engineering,DenverCO, USA) outfittedwith hemispherical,cosinecorrectedfore-optics. In somecases(e.g.,
duringbelow-canopymeasurements),a fiber-opticextensionwasusedbetweenthe spectrometerand the cosinehead
to minimize contaminationby radiationscatteredby the user’sclothingor body. In tall canopies, above-canopy
measurementswere made usingeithera tall tripodor a buckettruck. Canopyabsorptionwas calculatedseveral
ways,and expressedhereas “spectralabsorbance,”estimatedas fotlows

absorbance= log (IJI) (1)

where10is the above-canopyspectralirradiance,and I is thebelow-canopyspectralirmdiamx.

3. RESULTS

Canopyabsorbancespectrashowedstrikingdifferencesbetweensitesand dates. For example,large
differenceswere noted betweenstandsof differentspeciescompositionand time since last fire (Figute 1). In this
between-sitecomparison,absorbance,particularlyvisibleabsorbance(400-700nm) was much greater in the taller
and older stands that had greaterbiomass,

93



1.0!~
Mature chaparral

Younger chaparral
#,*,,..e#*..+,~.................,...................-””.’,,. ...-

\-,, W”..,.” ““ “-- .*.. .++*
,\

Coastal sage scrub -.’:>.. - . “:’-.”y,.. ............. ......... ....... .--.”.-”” ..-”

\ 1 I I I I f

400 500 600 700 800 900 1000

Wavelength (rim)

Figure 1.Canopy absorbancespectrameasuredin June, 1995,for three sites composedof mature
chaparral(Ml vegetation,at least50 YCWSsince fiI@) y~wr chw~l (m~dium s@tures
burned 17yearsago)and coastalsagescrub(shortstature,burned 17yearsago).

‘Ilere werealso strikingseasonaldifferencesin absorbancespectra,both forcoastal sage scrub(which
includedboth evergreenandparlially dmughtdeciduous,pemxmialspecies)and for maturechaparral(composed
primarilyof “evergreen”spwies) (Figure2). The seasonaldeclinein absorptionin the blue and red spectralregions
in both vegetation types is consistent with a loss of chlorophyllpigmentsassociatedwith the progression of the
summerdrought. The deeline in absorbancein the near-infraredregion(e.g.,above700 nm in the maturechaparral
spectra)is consistent with either seasonalfoliageloss or leaf reorientation, This particularstand was largely
composedof Ceanothus sp., a commonchaparralgenusknownto adopta more vertical leaf orientation with the
onset of summerdrought (Comstockand Mahall 1985).
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Figure 2, Seasonalchange in canopyabsorbancespectrafor two vegetationtypes (maturechaparraland
coastal sage scrub). The loss of blue and red absorptionfeaturesbetweenJune and October
suggests a loss of chlorophyllpigments in thesecanopies. The largedecline in canopy
absorbancein the maturechaparml(composedlargelyof Ceanothussp.) can partlybe
explainedby seasonalleaf reorientationin this evergreencanopy.
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4. DISCUSSION

Patterns in wholecanopyabsorptionspectraclearlyvariedwith changesin stand structureand composition
associatedwith differentvegetationtypes,seasonalstate,andstandage, Becausethesefactorsreflect fire historyand
are often good correlateswith fire hazard,canopyabso@ion spectramaybe usefulin assessingfire risk in the
Mediterraneanclimate vegetationcharacteristicof the SantaMonicaMountains.

In a medium that obeys Beer’slaw,and at low @) absorbancevalues,absorbanceis directly relatedto the
concentrationof absorbingcompounds(Hipkinsand Baker, 1986). Clearlyboth conditionswere violated in this
case. However,the clearlydiscerniblepatternsin thesecanopyabsorbancespectrasuggestthat spectralabsorbance
(or some similarexpressionof radiationabsorption)mightprovidea usefulmeasurt of canopystructure,and
function, Furthermore,becauseradiationabsorptioninfluencesbothcanopyenergybalanceand photosynthetic
fluxes,measurementsof canopyspectralabsorptionmightprovidea moredirectway to link remotelysensed spectra
to stand-levelprocessesthan is possiblewith traditionalfieldmethods(e.g.,plot harvests). Unlike destructivefield
sampling, this optical methodis non-destructiveand relativelyrapid. If spectraobtainedwith this optical sampling
techniquecan be reliably linked to featurespresentin AVIRISspectra,then this methodmight be a useful gmund-
truthing tool for AVIRISoverflights. Furthergoalsare to relate these spectrato canopypigment content, harvest
data, and AVIRIS imageryas it becomesavailable.
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