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Abstract

During the SORTIE field work in Hawali and San Diego, measurements of the upwelling spectral radiance distribution were made using the NURADS radiance distribution sensor. In conjunction with these
measurements, the VSF was measured using the new MASCOT sensor, along with other relevant inherent optical properties. The MASCOT sensor, as with all VSF scattering sensors, measures the volume
scattering function for a small measurement volume, whereas the VSF sampled by the radiance distribution is from a much larger volume. Agreement between these two implies that, for this example, there
was not a measurement scale problem.

Explanation

SORTIE 1s an effort to test both an alternative method to obtain vicarious calibration data, and to investigate the uncertainties and variance for single point calibration data sets. The overall idea Is to collect

a complete suite of radiometric data, with the most accurate and characterized instruments, along with as complete a set of inherent optical properties as possible. Many of these inherent optical properties (IOP’s)
are collected on a towed platform, so the subpixel variability of the IOP’s can be determined and , through modeling, the effect of this variability on the radiometric data can be determined.

One aspect of this problem, which Is important to understand, is how the measurement scale of the IOP’s affects the extension of these measurements to the scale of the radiometric properties. For example, the
volume scattering function is typically measured (when measured at all) with a sample volume on the order of a cm3. This parameter is critical for predicting the radiance distribution, which is a fundamental
parameter which describes the angular variation of the radiance. The radiance distribution, particularly in clear water, Is determined by the volume scattering function for a very large volume of water. (>m3) Thus If
there Is a problem with measurement scales, it would be difficult to find agreement between the upwelling radiance distribution measurements, and the volume scattering function measurements (as tested

through radiative transfer models). This SORTIE data set provides one of the best data sets, with which to test these Ideas.

NURADS

The NURADS instrument has been described in many places (Voss and Chapin, 2005). The basic idea Is that it Is a fisheye camera system with spectral filters to select the wavelength, thus

each image from the camera system collects an entire hemisphere of spectral radiance distribution data. There are 6 spectral filters in the system, thus a complete set of data is an image of the radiance distribution
at each wavelength and an associated dark image. This system Is set In the water, tethered to the ship by a communication and power cable, and allowed to float away from the ship to avoid shadowing issues. The
Instrument then runs continuously. Individual measurements contain natural artifacts (such as wave focusing, fish, etc) thus we average 10 minutes of data to get the average radiance distribution (effectively
averaging 4-10 images).
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