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Chapter 11. T-PARC Data and Information Management
11.1
Introduction
The development and maintenance of a comprehensive and accurate data archive is a critical step in meeting the scientific objectives of T-PARC. The overall guiding philosophy for the T-PARC data management is to make the completed data set available to the world scientific community as soon as possible following the T-PARC Intensive Observing Period (IOP) in order to better understand predictability of high-impact weather events (i.e., tropical cyclone formation, intensification, motion, and extratropical transition) and the forcing of one region on the forecasts of a downstream region.
The T-PARC data will be available to the scientific community through a number of designated distributed T-PARC Data Archive Centers (TDAC)s coordinated by the NCAR/EOL. This would include the archive of satellite data at NRL Monterey and the University of Wisconsin CIMSS, archive of numerical products at various locations to include the Naval Postgraduate School, NRL Monterey, the Japan Meteorological Agency, the European Center for Medium-range Weather Forecasts, and other institutions, and archive of other observations at NCAR/EOL. The EOL coordination activities fall into three major areas: (1) determine the data requirements of the T-PARC scientific community and develop them into a comprehensive T-PARC Data Management Plan through input received from the T-PARC Scientific Steering Committee (SSC), project participants, and other tools such as the data questionnaire; (2) development and implementation of an on-line field catalog to provide in-field support and project summaries/updates for the Principal Investigators (PIs) and project participants to insure optimum data collection; and (3) establishment of a coordinated distributed archive system and providing data access/support of both research and operational data sets for the T-PARC PIs and the world scientific community. To accomplish these goals, EOL will also be responsible for the establishment and maintenance of the T-PARC Data Management Portal. These web pages provide "one-stop" access to all distributed T-PARC data sets, documentation, on-line field catalog products, collaborating project data archives, and other relevant data links. EOL will make arrangements to ensure that "orphan" data sets (i.e. smaller regional and local networks) will be archived and made available through the T-PARC archive. The EOL may also quality control and reformat selected operational data sets (e.g. atmospheric soundings or surface data) prior to access by the community as well as prepare special products or composited data sets.

Oversight of the T-PARC data management tasks will come from the T-PARC SSC, as well as coordination with the T-PARC Data Management Working Group (DMWG) (see section 12.3 for DMWG responsibilities), individual investigators, and other participating international groups.
Figure 11.1 shows the planned T-PARC Data Management Timeline which includes all relevant data milestones (black), meetings (red), and documents (green).  An important conclusion from this figure is that the T-PARC data management strategy and approach will require attention before the field project begins and for several years long after the field project ends.  It is vital that the participants consider data management in their preparations for field data collection.  The entire approach is designed to maximize the exchange of information among the international participants.  Further details on these activities are provided in the following sections.  
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Figure 11.1 – T-PARC Data Management Timeline. Data milestones are denoted in black, meetings in red, and documents in green.

11.2
Data Policy

The basis for the T-PARC data policy is the World Meteorological Organization (WMO) Resolution 40 on the policy and practice for the exchange of meteorological and related data and products including guidelines on relationships in commercial meteorological activities.  This resolution was adopted by the XII WMO Congress during June 1995 in recognition of the requirement for the global exchange of all types of environmental data and the basic responsibility of WMO Members and their national Meteorological Services in support of safety, security and economic benefits of their countries to adopt the following policy on the international exchange of meteorological and related data and products:
"As a fundamental principle of the World Meteorological Organization (WMO), and in consonance with the expanding requirements for its scientific and technical expertise, the WMO commits itself to broadening and enhancing the free and unrestricted international exchange of meteorological and related data and products."
In general, users will have free and open access to all the T-PARC data, subject to procedures to be put into place at the various T-PARC Data Archive Centers (TDACs). The following is a summary of the T-PARC Data Management Policy by which all T-PARC participants, data collectors, and data users shall be requested to abide:

· All investigators participating in T-PARC agree to promptly submit their quality- controlled data to the appropriate TDAC to facilitate intercomparison of results, quality control checks and inter-calibrations, as well as an integrated interpretation of the combined data set.

· Standard meteorological data such as synoptic observations, dropwindsonde observations, special rawindsonde observations, and satellite imagery shall be submitted to the appropriate TDAC within six months following the end of the field campaign on 5 October 2008.

· Special meteorological data such as Doppler wind lidar data, Differential Absorption Lidar (DIAL) data, and radar data shall be submitted to the appropriate TDAC by 31 December 2009.

· It is recognized that some special datasets, which include the DIAL data, Doppler wind lidar data, and radar data, may not be entirely available until over 12 months following the end of the field collection on 5 October 2008. However, it is anticipated that the highest priority cases will be processed first and be available within one year of the completion of the field program. Therefore, an initial data analysis period is defined as 12 months following the end of the field collection.  During this 12-month period, the T-PARC investigators shall have exclusive access to the data. This initial analysis period is set to accommodate the amount of processing required for all data products, to provide an opportunity to quality control the combined data set, and to provide the investigators ample time to publish their results.

· During the initial data analysis period, the investigator(s) who collected the special data sets must be notified first of any intent to use the data.  In particular, this applies if data are to be provided to other parties via journal articles, presentations, and research proposals. It is expected that for any use of the T-PARC data investigators responsible for acquisition of data will be invited to become collaborators and co-authors on any projects, publications and presentations. If the contribution of the data product is significant to the publication, the T-PARC investigator responsible for generating a measurement or a data product should be offered the right of co-authorship or collaboration at the discretion of the investigator who collected the data. Any use of the data should include an acknowledgment (i.e., citation). In all circumstances, the T-PARC investigator or data source responsible for acquisition of data must be acknowledged appropriately.

· All data shall be promptly provided to other T-PARC investigators upon request. All T-PARC investigators will have equal access to all data. A list of T-PARC investigators will be maintained by the T-PARC Project Office and will include the investigators directly participating in the field experiment as well as collaborating scientists who have provided guidance in the planning and analysis of T-PARC data. No data may be provided to a third party via journal articles, presentations, or research proposals without the consent of the investigator who collected or is responsible for the data.
· Following the end of the initial data analysis period, all data shall be considered in the public domain.  A data set within the T-PARC archive can be opened to the public domain earlier at the discretion of the data provider for this particular data set.

· All acknowledgments of T-PARC data and resources should identify: (1) T-PARC; (2) The providers who collected the particular datasets being used in the study; (3) The relevant funding agencies associated with the collection of the data being studied, and (4) the role of EOL and relevant data archive center. For example, an acknowledgment appropriate for use of ELDORA radar data from the NRL P-3 would be the following: The (…..) data were collected as part of the THORPEX Pacific Asian Regional Campaign (T-PARC). In the United States, the primary sponsors of T-PARC are the U.S. National Science Foundation (NSF) and the Office of Naval Research. The involvement of the NSF-sponsored National Center for Atmospheric Research (NCAR) Earth Observing Laboratory (EOL) is acknowledged. The acquisition of the (…) data was carried out by Dr. (….) using the (….) instrument and was funded by (….) (if pertinent). The data were provided from the T-PARC Data Archive, which is maintained by NCAR’s Earth Observing Laboratory (EOL) (or other appropriate archive center).

11.3
Data Management Working Group

Oversight of the T-PARC data management tasks will come from a designated T-PARC Data Management Working Group (DMWG) in collaboration with the T-PARC Scientific Steering Committee. The DMWG will have the primary responsibility to develop the T-PARC Data Management Plan. This document will contain details of the strategic and tactical data management implementation such as: (1) describing data policies and protocol, data compilation (including special data sets) and attribution; (2) providing details of the T-PARC data archive system and data submission/access; (3) identifying the sources of observations from existing and planned networks; and (4) providing details and assisting in the developing integrated data sets from existing observational systems and operational model output. The DMWG will also collaborate with other T-PARC related programs such as the Asian Monsoon Year (AMY) and other related regional projects.
The first step in organizing the T-PARC data management support is to determine what data are required from the various scientific components of the program.  EOL has developed and distributed a data questionnaire to survey the T-PARC participants to document this information. This questionnaire information with input from other data sources, T-PARC investigators, and sample data sets will be used to obtain detailed information regarding the various data sets (e.g. data format, data set size, data frequency and resolution, real-time operational requirements, etc.). This will assist the DMWG (and the collaborating Data Archive Centers) in handling and processing the data as well as developing any format converters necessary.  The PIs (and data sources) will be requested to adequately document data sets in accordance with standard international metadata standards agreed upon by the DMWG and summarized in the Data Management Plan.
11.3.1  DMWG Guidelines and Strategy

Distributed Archive - The DMWG should recognize that the volume and varied types of data to be collected during T-PARC requires a distributed archive. The DMWG will design the function and basic working framework of a data portal that will allow access to data directly or via links to web sites or ftp sites where various data sets are stored. The DMWG will consider integration of the T-PARC data policy into the data portal.
Data Format - The DMWG should recognize various data formats that may be required and supported.  For example, model data, which includes analyses, forecasts, and targeting products, will be archived in GRIB or GRIB2 format.  Observations may be archived as text, NETCDF, or BUFR.  Satellite data should be archived as TERASCAN data format (TDF), NETCDF, or McIDAS Area Files. 

Data Inventory - The DMWG should produce a comprehensive data inventory that allows an investigator to monitor progress of data processing and quality control procedures plus a schedule of when each data source will be available.  An integral part of the data inventory shall include sufficient documentation that supplies an investigator with necessary information regarding data format, collection, and processing.
Membership - The SSC members and Ex-officio members discussed the formation of the DMWG and proposed the following members:
i) Observations and EOL Coordination:

Steve Williams (NCAR/EOL)

ii) Satellite data;

    a) Microwave data:




Jeff Hawkins (NRL)

    b) Geostationary data and derived products:
Chris Velden (UW/CIMSS) 

iii) Numerical products:



    a) Numerical Model analysis and forecasts:

Tetsuo Nakazawa (MRI-JMA)

    b) Targeting Products:



M. Yamaguchi (MRI-JMA) 
Tim Hewson (UKMO, ECMWF)

iv) Ex-officio members (observers):


Pat Harr (SSC Chairman)








James Moore (Operations Director)

11.4
Real-time Data Access 

11.4.1  On-line Field Catalog

The EOL will develop and maintain an On-line Field Catalog that will be functional during and following the T-PARC Field Phase (IOP). This catalog will be implemented using a web-based browser interface and will be operational at NCAR/EOL (Boulder, CO) and available at the T-PARC Operations Centers.  Data collection information about both operational and research data sets (including metadata and overview documentation) will be entered into the system in near real-time beginning approximately one month before field operations commence. The catalog will permit data entry (data collection details, field summary notes, certain operational data, etc.), updates of the status of platforms and instrumentation (on a daily basis or more), data browsing (listings, plots) and limited catalog information distribution. Daily summaries will be prepared and contain information regarding operations (aircraft flight times, major instrument systems sampling times, POES overpasses, etc.). It is important and desirable for the PIs to contribute graphics (e.g. plots in GIF or Postscript format) into the Field Catalog for in-field research instrumentation comparisons and evaluations. Preliminary data/information could be restricted to the T-PARC Operations Center access only if needed. Public access to status information, mission summaries, and operational and selected research data sets will be available from http://catalog.eol.ucar.edu/tparc/ . 
11.5
Data Displays

(to be provided by Chris Burghart)

11.6
Data Archive and Access

The T-PARC will take advantage of the capabilities at existing TDACs to implement a distributed data management system. This system will provide “one-stop” single_point access (Portal) using the web for search and order of T-PARC data from TDACs operated by different nationalities/agencies with the capability to transfer data sets electronically from the respective TDAC to the user. Access to the data will be provided through a Data Management link (http://www.eol.ucar.edu/projects/tparc/dm/) and also linked from the T-PARC “Home” page. This Data Management page will contain general information on the data archive and activities on-going in T-PARC (i.e. documents, reports), data submission instructions and guidelines, the T-PARC DMWG activities, links to related programs and projects, and direct data access via the various TDACs.
EOL will be responsible for the long-term data stewardship of T-PARC data and metadata. This includes ensuring that “orphan” datasets are properly collected and archived, verifying that data at the various TDACs will be archived and available in the long-term, and that all supporting information (e.g. field catalog) are included in the archive.
