Preliminary radiometer comparisons – Stratus-8
As indicated above (Figure 5), the values of long and short-wave radiation are important components of the air-sea energy transfer. For almost two decades, efforts have been made to improve the accuracy with which both of these variables may be measured. With a nominal goal for accuracy of the ocean heat balance set at 10 Wm-2 over weekly to monthly timescales, we need to measure individual components to just a “few” Wm2. Confidence in the instrument calibration facilities and procedures is key. On the forward 02 deck of the Brown we have assembled perhaps the largest number and variety of longwave (5) and short-wave (7) radiation instruments ever on a ship for inter-comparison at sea.  In particular, we aim to compare the performance of both long- and short-wave instruments from two major manufacturers. We also have a unique instrument which is purported to determine both direct and diffuse components of the global shortwave radiation.
Data management from so many different sources has been a major challenge, and has occupied much of the past few days. We now have software to assemble daily 1-minute data in a uniform format, for analysis and display. Our present situation under a complete cover of stratus cloud is not ideal for the observation of solar radiation, but a preliminary analysis of data from a fairly clear day during the transit from Charleston to Panama gives us some indication of the effects we have to examine. Figure 7 is an overplot of 4 of the 5 longwave instruments. Three of them, including two different designs, track within about 3 Wm-2 of one another, while the 4th is clearly apart (although by an amount which would have been regarded as insignificant a few years ago). However the source of the difference, if it persists, and reasons for the slight change at daybreak (a solar trace is shown) will be informative. Figure 8 shows the comparison of 6 shortwave radiometers. Here the spread, seen best at the steady period around 287.6 on the time axis, is around 50 Wm-2 at a radiation of 700 Wm-2. This is a serious discrepancy. Instruments from the two manufacturers are at opposite ends of the spread, suggesting differences in their calibration facilities.
Figure 9 shows the result of a crude test of the performance of the instrument with both total and diffuse outputs. It is mounted alongside one of our usual shortwave radiometers, and the total radiation from the two agrees extremely well. During three fairly clear periods on this day, the regular instrument was shaded with a hand-held disc to exclude the direct beam, and obtain only the diffuse component. The test involved 5 minutes shaded followed by 5 minutes clear, performed several times. The agreement is impressive. There were also a few periods when dark clouds covered the sun, and again the diffuse signal from the regular radiometer agreed well with the diffuse output from the new instrument.
The results so far are intriguing but inconclusive.  This intercomparison will continue throughout the cruise.  The large range of the cruise (from tropics to subtropics) will provide a good spread of conditions.

