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Abstract : Vicarious calibration for the satellite sensor relies on simulated TOA (Top-of-
Atmosphere) radiances over various targets. In this study, TOA visible radiance was calculated over
ocean targets which are located in five different regions over the Indian and Pacific ocean, and its
possible use for the satellite sensor calibration was examined.

TOA radiances are simulated with the 6S radiative transfer model for the comparison with
MODIS/Terra and SeaWiFS measurements. Geometric angles and sensor characteristics of the
reference satellites were taken into account for the simulation. AOT (Aerosol Optical Thickness) from
MODIS/Terra, pigment concentrations from SeaWiFS, and ozone amount from OMI measurements
were used as inputs to the model. Other atmospheric input parameters such as surface wind and total
column water vapor were taken from NCEP/NCAR reanalysis data.

The 5-day averaged radiances over all targets show that the percent differences between simulated
and observed radiances are within about 5% in year 2005, indicating that the calculated radiances are
in good agreement with satellite measurements. It has also been shown that the algorithm can produce
the SeaWiFS radiances within about - 5% uncertainty range. It has been suggested that the algorithm
can be used as a tool for calibrating the VIS bands within about 5% uncertainty range.

Key Words : TOA radiances, MODIS, SeaWiFS, AOT, vicarious calibration, ocean targets.
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Fig. 1. Flowchart for simulated TOA radiance and its applications.
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Table 1. Input data for the radiative transfer model

Input Data
Item Parameter Source Spatial resolution
Solar Zenith Angle
Geometrical Conditions Solar Azimu'th Angle MODIS/Terra and SeaWiFS MO],)IS 1k
Viewing Zenith Angle SeaWiES : 4.5km
Viewing Azimuth angle
647 nm (50 nm) MODIS/Terra band 1 (VIS) 1 km
555 nm (20 nm) SeaWiFS band 5 (VIS) 4.5km
Spectral Band -
670 nm (20 nm) SeaWiFS band 6 (VIS) 4.5km
765 nm (40 nm) SeaWikS band 7 (NIR) 45km
Atmospheric Model O'Z.OHC OMI I
Total Precipitable Water NCEP 25°
Aerosol Model AOT at 550 nm MODIS/Terra 10 km
Wind Speed NCEP 25°
Ocean Model Wind Direction NCEP 25°
Pigment concentraton SeaWiFS monthly climatology 9km
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Fig. 2. Simulated TOA radiance as a function of (a) aerosol optical thickness at 500 nm, (b) wind speed, and (c) chlorophyll_a

concentration.
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Table 2. RTM input parameters used for sensitivity test

Ref Required
Input Parameter C € ::iriepce Accuracy Remark
onditions . 1)
Solar Zenith Angle 33 -1.46°

Viewing Zenith Angle 40° | +1.5T
Solar Azimuth Angle 160° 27
Viewing Azimuth Angle | 75° 2.7
Column Ozone Amount |310DU| -55 DU

Aerosol Optical Thickness | 0.07 | +0.0037 | +0.018 (+5%)
Wind Speed Smis | +L1m/s | +3.6mis(+5%)
Eﬁl&ophyll_a concentration | 0.01 +0.07
“Total Precipitable Water | 3.5 X
Wind Direction (Clockwise) | 300° X
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Fig. 3. Color bar means the aerosol optical thickness over the
ocean where both chlorophyll_a and cloud fraction is
less than 0.2 g/m3 and 0.8, respectively. And red
rectangles indicate selected ocean target areas.
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Fig. 4. The temporal variability of (a) aerosol optical thickness, (b) cloud fraction and (c) chlorophyll_a concentration at selected 5

targets.
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(a) Comparison between Cal.(6S) and Obs.(MODIS)
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Fig. 6. (a) 1-day averaged observed radiances and calculated radiances from MODIS over ocean target in 2005. (b) 1-day averaged
error and (c) 5-day averaged ratio between calcutation and observation during the same time period.
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(a) Comparison between Cal.(6S) and Obs.(SeaWiFS)
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Fig. 8. (a) 1-day averaged observed radiances and calculated radiances from SeaWiFS (VIS band 5, 6 and NIR band 7) over ocean
target in 2005. (b) 5-day averaged errors between calculation and observation at the same time period.
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