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For many years scanning radiometers on satellites have been providing global fields of sea-surface temperature (SST) and these have found many applications in oceanography, air-sea exchange studies, meteorology, including numerical weather forecasting, and climate change research. The utility of the satellite-derived SSTs is determined by their uncertainties and these are largely determined by the residual errors in the correction for the effects of the intervening atmosphere. The most reliable way to determine these uncertainties is to compare the satellite-derived values with those from an independent data source taken at the same time in the same place. Given the effects of variable near-surface temperature gradients, the best sources of validating data are ship-board radiometers, but for these to provide useful data they have to be very accurate (uncertainties <0.1oK) with calibration traceable to National Institute of Standards and Technology reference standards. The Marine-Atmospheric Radiance Interferometer (M-AERI) is one of a few such radiometers, and the track of the NOAAS Ronald H Brown provides the opportunity to take validation measurements in a very under-sampled part of the ocean.

The M-AERI is a Fourier-Transform Infrared (FTIR) Spectroradiometer that operates in the range of infrared wavelengths from ~3 to ~18µm and measures spectra with a resolution of ~0.5 cm-1. It uses two infrared detectors to achieve this wide spectral range, and these are cooled to ~78oK (close to the boiling point of liquid nitrogen) by a Stirling cycle cryo-cooler to reduce the noise equivalent temperature difference to levels well below 0.1oK.  The M-AERI includes two internal black-body cavities for accurate real-time calibration. A scan mirror, which is programmed to step through a pre-selected range of angles, directs the field of view from the interferometer to either of the black-body calibration targets or to the environment from nadir to zenith. The sea-surface measurement also includes a small component of reflected sky radiance, so the derivation of the skin SST from the M-AERI spectra requires compensation of the reflected sky radiances that are part of the sea-viewing measurement, and of the emission from the atmosphere between the instrument and the sea surface. The interferometer integrates measurements over a few tens of seconds, to obtain a satisfactory signal to noise ratio, and a typical cycle of measurements including two view angles to the atmosphere, one to the ocean, and calibration measurements, takes about ten minutes. The instrument is run continuously so that measurements are taken within minutes of the satellite overpasses. 

