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Vicarious Calibration of ASTER/VNIR Onboard Terra Satellite Based on Measurements

and Characterization of Aerosol Refractive Index and Size Distribution

Kohei ARAI*

Abstract

A method for the after-launch verification of the linearity of the satellite based visible near-infrared radiometer

using two or more earth surfaces where reflection factors di#er is proposed. Through the check by experiment were

performed and confirmed validity. Moreover, validity of the empirical refractive index for vicarious calibration

determined from our four year observation data of the solar direct, di#use and aureole was checked through a

comparison to the vicarious calibration with the directly measured refractive index using solar direct and di#use

irradiance measurement data. As a result of applying the aforementioned empirical aerosol parameters to vicarious

calibration of ASTER/VNIR, validity of the empirical aerosol parameters are confirmed for 1./ years of ASTER/

VNIR data. It is also found that linearity of VNIR response (input to output characteristic) is confirmed.
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Fig. + Parameterization of optical depth of total atmosphere, water vapor, ozone, molecule and aerosol

with the observed optical depth (cross mark).

AOD : Atmospheric optical depth, OD_H,O : Optical depth of water vapor, OD_O- : Optical

depth of ozone, OD_MOL : Optical depth of molecule, OD_OBS : Observed atmospheric optical

depth, OD_AER : Optical depth of aerosol
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Fig. , Changes in Top Of the Atmosphere : (TOA) radiance when o/ and +*� of errors are added to

the estimated real and imaginary parts of refractive index and the Junge parameter of aerosol size

distribution for the data observed at Saga university on December +- ,**-.
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Fig. - Trend of the ASTER/VNIR Radiometric Calibration Coe$cients (RCC) for 1./ years since launch (Three

vicarious RCC are estimated for the data acquired on December +/ ,**., January - ,**0 and January ,, ,**1).

OBC stands for Onboard Calibration Coe$cient, Saga (E) and Saga (M) denote Vicarious calibration coe$cient

with field data measured at Saga with empirical refractive index and those with directly measured refractive index.
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Fig. 1 Volume spectra (Diurnal change of the aerosol size distribution) in (a) winter, (b) spring, (c)

summer and (d) fall seasons.

Fig. 2 ASTER/VNIR linearity validation results with the di#erent surface reflectance of the bare soil

fields measured at Saga University on January ,, ,**1.
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