Action Item 1:  Policies on Release of Data

It's our sense that the policies of the US research funding agencies for data release are fairly clear and dictate that data must be released in a timely manner.  The success of data sharing policies to date depends enormously on the specific funding agency, the type of data, and of course the individual investigators involved.  As a positive example, the CLIVAR Repeat Hydrography program has developed a very visible and open data release plan and these data are both promptly processed and made available to the research community (in most cases).  In contrast, most process study data (for example, microstructure or mixing experiments) are not readily available in any form and in fact are often embargoed by the investigators involved far beyond the funding-agency-imposed deadlines.  These problems are further complicated by the lack of data format exchange standards for many types of ‘less-traditional’ instruments and poor acquiescence and/or enforcement with data submitted from ‘more-traditional’ instruments.  (See also Action item 4.)

We would advocate a policy that made investigators receiving public research funding responsible for formatting their data using a self-documenting format and providing all necessary meta-data to go with the final data set.  In the past, oceanographic data have been archived in a number of different ways:  ASCII files with extensive headers, HDF (the hierarchical data format), or NetCDF.  NetCDF has been used with great success by the Argo float program, and we recommend that this be adopted as a standard for other research programs.  We would also strongly suggest that the funding agencies increase their enforcement efforts on investigators to ensure that data is shared both promptly and with the appropriate and necessary meta-data to make the data set useful for future analyses.

Archiving of data sets for the long-term, an activity that is of particular importance for climate research, is probably best handled by a data center, rather than by entrusting this to individual investigators; however the success of this has been somewhat mixed in the past.  NODC has historically done a good job archiving CTD data, for example; however their work has often been hampered by shoddy submission of meta-data by investigators to go with the data sets.  Efforts of the CLIVAR/Carbon data center have been terrific for releasing high-quality data quickly to the community; however access to international partner data has at times been a challenge.  Argo data are readily available from the Argo program, while NODC is making a good effort to archive the key data for the long term.  Other data types have less clear pathways and have had significantly less success.  Historic drifter, float and current meter data were assembled and archived as part of the World Ocean Circulation Experiment (WOCE), but the archiving effort has not been continued since the end of WOCE and it covered only a particularly limited range of data types.  Furthermore, for a wide range of data types, either no ‘final format’ standard exists (in the case of microstructure data), or the standard archiving may suppress high resolution information contained in the raw data (in the case of XCTD data, for example).   Archiving without proper meta-data can also render certain types of data, travel time records from inverted echo sounders for example, virtually useless.  

As an example of the limitations of the present day data archiving systems, one of the biggest categories of unarchived data are those collected in studies of turbulent vertical diffusivity in the ocean.  These studies are normally carried out as one-time process studies, and there has been no expectation that long-term climate-scale monitoring is needed for turbulent diffusivity.  However, increasingly, we are coming to realize that vertical diffusivities are important for climate research, because they are not constant, and their temporal and spatial variations determine how water mixes in the ocean.  The data include high-resolution profiler microstructure measurements, shearmeter data, observations from electromagnetic (shear-measuring) APEX floats, high-resolution raw XCTD data, and expendable current profiler data, among others.  The existence of data from so many different instrument types reflects broad philosophical differences on how best to measure small-scale structure in the ocean.  Given the diversity of opinions and methods, there is no reason to expect investigators to agree on a simple consolidated archiving method.  Nonetheless, because these data are important for the further development of climate models, the research community would greatly benefit from the development of a unified repository of these types of measurements.  

While vertical diffusivity data are an obvious example of non-archived data, other data types also are not well archived at present.  We would support funding by the US funding agencies of a technical staff member (possibly more than one) to address specifically the development of standards for less traditional data types and to oversee the archiving of such data types.  For each data type, some discussion will be required to decide whether NODC should handle these, or whether individual institutions might be better able to update the data archives.  Examples of the latter might be either WHOI or UW for vertical mixing measurements, given their present-day leadership in this type of measurement, University of Hawaii for LADCP data, and perhaps URI for Inverted Echo Sounder data, given their role as the prime manufacturer of these instruments for research use.  

Action Item 2:  International partners

US funding agencies have some leverage over US-based investigators to ensure release of data (although from time to time the enforcement by the agencies has not been particularly strong). The US agencies have no authority or role in research with international partners, who are also not always quick to release data. Clearly one challenge is to help speed the release of data from international programs such as RAPID/MOCHA and the CLIVAR Repeat Hydrography program.  It is our feeling that there is no simple solution, as each country has different data release issues and policies.  In general, however, international programs that are successful in obtaining data release appear to do two things.  First, they create planning documents that set forth explicit guidelines for data release, and make data release a condition for participating.  Second, they provide some level of support (through web management and data quality control) to help speed data release.  

Action Item 3:  Extending Process Studies for Long-term Climate Research

Process studies are often designed with the intent to address specific physical questions, but the programs may collect data that have the potential to be useful as part of a long-term climate observing system.  Within US CLIVAR, careful communication between PSMIP and POS can help ensure the archival of important measurements from process studies and facilitate the assessment of the value of continuing key measurements from process studies that are coming to an end on a long-term basis. An example would be maintaining the RAPID/MOCHA array for measuring meridional heat transport across the North Atlantic at 26ºN once the present program ends in 2014.  More generally, all field measurements should be collected with long-term climate concerns in mind.  As a pilot project, we could suggest that POS review all of the process studies considered by PSMIP in order to comment on the potential of the observations to serve long-term climate research.  POS recommendations might include recommending archiving strategies and/or suggesting plans for ancillary measurements or prolonged measuring beyond the scope of the original process study proposal.

A related challenge is to make field measurements readily accessible by modelers, so that the data can be incorporated smoothly into assimilation studies.  The Argo program offers one model of how this can be achieved.  Within Argo, data are made available via the internet in real time and in a more quality-controlled delayed mode format.  In general, when possible modelers should be involved in field experiments at an early stage in order to advise how data should be processed/archived so that they can be more easily assimilated into models.   

Action Item 4:  Archiving Non-Standard Data with NODC

Some of the challenges associated with non-standard data are discussed above under action item 1.   NODC has some experienced in archiving standard data, however the success of NODC in archiving less standard data sets has been more mixed.  Nevertheless, some discussion is required with regards to whether, with its present funding level, NODC is the correct agency to handle archiving of non-standard data.  Regardless of where data from these less-common platforms are ultimately archived, some financial investment will be required to handle new data formats, and at this stage, the institutions that collect non-standard data might be better equipped than the archiving agency to develop archiving protocols.  As the director of NODC will be attending the 2008 US CLIVAR Summit, this will provide an excellent opportunity to address some of these concerns and learn where NODC hopes to be in the future.  

Text from CLIVAR Summit report.

OBSERVATIONS - In-Situ Observations

Chris provided an overview of the workshop (Miami, Jan 2007) on “Atlantic Decadal Variability: Combining observations and models to investigate predictability”; the key questions/findings from the workshop report included: 

· What observations are needed to examine decadal variability?

· How to maintain long-term observations and expand the observing system to better resolve Atlantic decadal variability 

· How can national and international funding agencies work together to increase funding for decadal variability research?  

· The research focus should shift from the identification of signals to attributing observed variations to known physical mechanisms

· The need to develop hypotheses that can explain the observed variability and help to assess impacts of this variability (e.g. hurricane formation and evolution, monsoons, droughts,)

The panel discussed how specific recommendations could be made for new measurements and the limitations of the current observing system. For example, the present observational network designed to estimate the MOC only monitors zonally integrated changes, but does not provide the observations needed to show at what longitudes and/or depth those changes occur. Methods to determine where and what types of observations are needed include observing system simulation experiments (OSSEs), high-resolution model simulations and data assimilation (as are being considered by the task team for the AMOC Program implementation plan). 

The panel continued with a discussion of “best practices” for collecting observations and field experiments (jointly with the PSMI panel). The key points that were raised were; 

· How to best archive large data sets, e.g. should a format be specified? 

· Should process study PIs archive and provide data from their experiments directly to the research community or should this data be sent to the data management centers for archiving and distribution?  PIs are generally not funded for this.  

· Modelers should be involved in field experiments at an early stage to advise how data should be processed/archived so that it can be more easily assimilated into models.   

· Recommendations should be developed to help the National Ocean Data Center (NODC) decide how to best archive non-standard data and provide recommendations for quality control and new products.

· Foster communication between PSMIP and POS needs to insure the archival of important measurements from process studies and the potential to continue key measurements on a long-term basis. An example would be maintaining the RAPID/MOCHA array for measuring meridional heat transport across the North Atlantic at 26ºN once the present program ends in 2014.

Action Item 1
Discuss with Eric Itsweire (NSF), Eric Lindstrom (NASA), Jim Todd (NOAA) and Mike Johnson (NOAA) the policies for data sharing and archiving for projects funded by their programs. Discuss where the agencies feel the responsibility for data formatting, standardization, archiving and serving should lie, with the PI or with an archiving agency (e.g. NODC).  (Chris, Sarah, with PSMIP)

Action Item 2
Discuss with this US funding agency group the policies of our international partners in programs such as RAPID/MOCHA and the CLIVAR Repeat Hydrography program and how to ensure data quality and availability for future climate studies (Chris, Sarah).  

Action Item 3
Develop mechanism with PSMIP to identify potentially significant observations made in process studies and evaluate the need to incorporate these measurement systems into the global observing system for long term monitoring (Mike, Sarah, Chris).  SEE ACTION ITEM 14.

Action Item 4
Develop recommendations to help the National Ocean Data Center (NODC) decide how to best archive non-standard data and provide recommendations for quality control and new products.  Perhaps invite a representative from NODC to the next CLIVAR summit (Chris, Sarah, Mike).

