TASK#1.  Construction of the portable flux reference standard


The project is the result of a recent NOAA-sponsored workshop on high-resolution marine measurements (Smith et al., 2003, Report and Recommendations from the Workshop on High-Resolution Marine Meteorology, COAPS Report 03-01, Florida State University, pp38) which identified three important issues with the planned NOAA air-sea observation system: 1) the need to a data quality assurance program to firmly establish that the observations meet the accuracy requirements, 2) a need for observations at high time resolution (about 1 minute), 3) a need to more efficiently utilize research vessels including realizing their potential for the highest quality data and their potential to provide more direct and more comprehensive observations.  For seasonal time scales the net air-sea flux (sum of 5 flux components) needs to be constrained within 10 Wm-2 .  Buoys and VOS systems must operate virtually unattended for months, so considerations of practical issues (e.g., power availability, ruggedness, or safe access) are balanced against inherent sensor accuracy and optimal sensor placement.  As discussed above, an important function of the in situ measurements is to provide validation data to improve NWP and satellite flux fields.  Here, high time resolution and more direct observations can be invaluable for interpreting surface flux measurements and diagnosing the source of disagreements; such information can be provided by suitably equipped RV’s.  Thus, the accuracy of buoy and VOS observations must be improved and supplemented with high-quality, high time resolution measurements from the US Research Vessel fleet (which is presently underutilized).  The necessity for both high time resolution and high accuracy places extreme demands on measurements because some sources of error (such as the effect of ship flow distortion on wind speed) tend to average out over a large sample.  To accomplish this will require a careful intercomparison program to provide traceability of buoy, VOS, and RV accuracy to a set of standards.

Our strategy to create a ship flux quality assurance program involves several steps
· Set up a web site with a Flux Manual detailing procedures and best practices for measurements from ships and flux estimation methods
· Make regular cruises to key climate buoy locations

· Construct a state-or-the-art portable flux standard that can be installed on any ship to obtain best possible characterization of the relevant variables

· Work with each ship operator to improve sensor suite, placement, connection methods, processing, etc

· Perform a computational fluid dynamics (ICFD) assessment of the flow distortion effects for specific sensor locations

We now have a program of sustained observations in conjunction with the 95 W TAO buoys and the WHOI flux reference site at 25 S 85 W.  The next step in this process is the construction of the portable flux standard.  ETL currently has two complete ship-based flux systems we use for various research projects.  We propose to upgrade one of the systems to create the portable standard (i.e., rather than build an entire new system from scratch).  The upgrade will feature two parts:  1) convert from a network cabled sensors to wireless transmission and 2) improve the radiative flux and navigational measurements.  The first step is to simplify the shipping, installation, and tear down process so that it is cheaper and more practical to operate on a series of ships.  The second step is necessary to close some accuracy shortcomings,  balance the sources of error between radiative and turbulent fluxes, and take advantage of recent developments in GPS technology.   
The one-time cost of the upgrade will be k$170 in hardware costs (versus k$380 to build a complete new system).  We propose a continuing funding of this effort at k$170 per year.  In FY05 we will purchase all hardware.  In FY06 we will complete construction and do one ‘calibration’ cruise.  In subsequent years we will do two calibration cruises.  The calibration cruises will initially be on research vessels (NOAA, NSF, Coast Guard, DoD).  Besides leading to improved sustained observations from the R/V’s, data obtained from these cruises will go into the high resolution climate data base.
