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1. INTRODUCTION

resolution of thea&lsoris importantforthispmTJose. mpresentst udyinvedgmesthe
impactofdiffcrtmces inthesolarirmdiam _asimplementdinam_v*d
5s (M5S) ~eillet and Santer, 1991), 6s (vermote etal., 1994), and MODTRAN2 (Bexk et
al, 19S9), and as propead by Green and G- (M93). on ~ * mflec- retrieved -
AVIRIS~ Reflectance mcaaumdinsitu isusedasabasisof m-n.

2. DATA USED

h_d@tiUm AW=m~tim=ti_VictiW~
nearVicto& BritishColmnbiaonAugust 29, 1993 was selected for b study. The
w_ A~~~~wmav_om tiwgtiof2x3@*, wW
excludmedgepixcls. ~~ mfkmncedatawemaquiredwithaGER
MARKvspec@m@omem anda Spectdonpanel. Theaedataareacmratetowithinti%
mfktanm solar attmuation measurementswerecollecte donthegrolm datthetimeofti
AVIRIS ovdlight with a SONCYI’EKaunphotometexfor the calculation of atmospheric
- _ ~ ~, CSd.mti w- v- concentrationsas rqorted by Stamz et al.
(1994) ferthispardcuk AVIRIS darasetwere used furatm@mic modelling.

Sevcral&datasets weleincludedin thisatudy(’Mbkl). Tlleae&spccfraa mbased
on Iqbal (19S3) for the M5S code, Neckel and Labs (19S4) for 6S, and a combination of
Nc@el and Laba,Wehrii (19S5), and Thekaka (1974) for MODTRAN2. TIE PMPSXI
-dti&~hMo~2w-bGmdm(lm)wx*
includd ~~~tiMmN~ld~(l%)d*~abyti
ATMOS sensa onboard the Space Shuttle.

3. ANALYSIS AND RESULTS

‘Ihrecdative transfercodes, M5S, &Sand MODTRAN2, were used in combination
with each of the fourafawnentiond G timctions to generatea total of 12 computed surface
reflectancefortheasphaltsitc.Theprocedure wascaniedoutinthme steps. F~the
_w-=*mtim_tikof~tiA~S~~ti
~titim~byti~titioof ti~mmtitiy ~titwtiti
is intplanatted in h dative @ansfercode (both convolved to the AVIRIS handset).
Piiy, multiplicative and additive coefficients fm @nospMc correctionwere computed
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~htim~ti~fwti-~mhm~ve~~ti
the@rievedsmfWereflcctanccsforeachoftheradiativetransfercodeaused. F~2shows
themW@mcesoMained withthe MODTRAN2code. Figure 3isablow-upofthe 2050-
2450nmregieQofF~2. 'Iherellecrance apectragcmxatedwithtbe6Sand Gmensnd Gao
atibSs~tiy~k timvek@m@~ti@ti tititi
originatMODTRAN2 or M5S &, damsets. However, none of the reuieved mflecmnces exactly

matches theground-based spectmm. Thisisalso rnteforthe 940nm,13(Khun, and1600nm
m T- 2), although a closer matchwith ground-basedreflectance is apparentin the
tiM_fmtimk~ ~mmtitititi@m~n dti~kti

Changes intheoveraU shape of theaurfhcereflecrancespectraduetothe differemt~
~@l~3)mkti _g~bytiv-_veti~~-
the same ~ dataset@ii 4). Differences arising from the use of differemtradiativetmnsfer
codes occtu especially in the wavelength mgionaaffected by atmosphericgases. Per example,
Figure4ahowsn@orrefM.ancedifferencesabove225oIunbe!tu@nM5sand
6S/MODTRAN2 geimated spectm eventhoughthe& function used (Greenand Gao) was
thesameincachcaae. ~kmtiydwmhtiff~t w-d fw~tiofti
atmospkric transmission in these codes (Staenz et al., 1994).

4. CONCLUSIONS

Diffta’emes in the EOspectmasimplementedinM5S,6S andMODTRAN2 radiative

_*d~_by~md G~~~mmtiveti~mti ~ti
surface reflectance of up to 20%, alrhough they are genemlly within *5% at me6t
wavekngths. The largest deviations are found above 2100 nm. In additim, notable
diffelwtcea occur in the 940 nm, 1300 nm, and 1650 nm regions. The ovaall shape of the
r@ievedm5eCtamapecrnun isgenerallyless affecfedbydifferences between & functions

than by diffczeaca between the atmospheric radiadve tansfer codes.
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Table 1: Exo+wm@mc “ aolarhrdance funcdom(&)andtheirspecfralresolutionfortheAVIRIS
wavelengthcovers@(4002500 m) withmapecttodifferentrdiativetransfacodes.

source

I@

Neckeld Lalm

Neckelmldm
Webrlii

G3ccnslxiGm

Spectral Resolutionof EO Function
Rdiative Tmnsfer Code

(spectral resolution) original as implementedin radiative
transfer code

M5S (5 mm 20 em-l) 5-1oo nnd 5nm

68 (2.5 lull) 1-5 nmz 5nm

1-5 Iunz 20 cm-l
(vsriabl& finest= 1 cd) 1-1o nm3

5-100 Ilnll

_ faMODTRAN 2.5 nm ----

1 5nm (400-610nm} 10 nm (610-1000 rim), 50 nm (1000-2000 rim), 100 nm (2000-2500 nm)
21~(~ ),2 nm (630-S69 rim), 5 nm (869-1248 nm)
31~(~ h 2 nm (630-999 lull), 5 nm (999-2002 rim), 10 nm (2002-2500 m)
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Figure 1:
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Percent differences between the excwmnospheric solar irradiance (I?o)spectra with respect
to the Green and Gao EI spectrum. The irradiance data sets were convolved to the
AVIRIS bands.
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Figure 2 Surface reflectance of asphalt retrieved from AVIFUSdata with MODTRAN2 using
different solar irradiance functions, and the corresponding ground-based reflectance (GER).

The atmospheric conditions used in the retrieval wem water vapour = 1.5 g/cm2; aerosol
optical depth at 550 nm = 0.121.
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figure3: Surface reflectance of asphalt in the 2050-2450 nm region (Blow-up of Figure 2).
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13gum4 Surface reflectance of asphalt retrieved from the AVIRIS data with the different radiative
transfer codes using the solar imadiance function proposed by Green and Gao as well as the
corresponding ground-based reflectance (GER). The models were run with the same
atmospheric conditions as those noted in Figure 2.
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