Introduction

The U.S. GLOBEC Georges Bank Program is a large multi-disciplinary multi-year oceanographic effort. The proximate goal is to understand the population dynamics of key species on the Bank - Cod, Haddock, and two species of zooplankton (Calanus finmarchicus and Pseudocalanus) - in terms of their coupling to the physical environment and in terms of their predators and prey. The ultimate goal is to be able to predict changes in the distribution and abundance of these species as a result of changes in their physical and biotic environment as well as to anticipate how their populations might respond to climate change. 

The effort has been substantial, requiring broad-scale surveys of the entire Bank, and process studies which focused both on the links between the target species and their physical environment, and the determination of fundamental aspects of these species' life history (birth rates, growth rates, death rates, etc).   The field work has been completed with over one hundred (100) cruises undertaken. 

Equally important are the modeling efforts that are ongoing which seek to provide realistic predictions of the flow field and which utilize the life history information to produce an integrated view of the dynamics of the populations. 

Data from the project cruises and initial modeling results are on-line and available via our web site (http://globec.whoi.edu) using the JGOFS/GLOBEC data management system (Flierl et al.).  This system has the following features:

· Supports investigators at geographically different sites

· Web based, using standard browsers - client support for all computing platforms
· Distributed data servers

· Data contributor directly controls data

· Always up to date

· Easier to expand computing resources
· Can also use a central facility if one wishes

The JGOFS/GLOBEC system enables people to easily add new data to the system and makes these readily available to the larger community via a simple, list oriented, and text-based web interface.  However, these data are inherently geographically based, and people expect these data to be accessible via a map based interface.  To accommodate these changes we are working to provide such an interface using the MapServer software (Lime 2006).  At the same time, we are taking this opportunity to significantly enhance the interoperability of the JGOFS/GLOBEC system by providing Open Geospatial Consortium (OGC) Web Mapping Service (WMS) and Web Feature Service (WFS) access to these data.

Metadata

The existing system provides human readable metadata via clickable links for each data set (data object) available on-line.  While this approach was initially sufficient to enable scientific investigators to share data amongst themselves, it is not sufficient to enable machine to machine data interoperability.  Consequently, we embarked on the task of converting all of our on-line, human readable metadata into FGDC compliant, XML-based encoded files (FGDC, 2005).  While this task is on-going, the effort will enable us to include the proper metadata information as required by OGC’s WMS/WFS standard as well as enable automated interoperability with other data management systems.  

Biological data

The U.S. GLOBEC Georges Bank project collected significant amounts of species abundance data.  The Ocean Biogeographical Information System (OBIS) exists to serve these kinds of data (OBIS, 2006).  While some of our data are already served by OBIS, we felt that creating an interface to the JGOFS/GLOBEC data management system would enable more of our data, as well as other data served by the JGOFS/GLOBEC system, to be incorporated into the OBIS system.  To accomplish this, we have built an SQL interface into our JGOFS/GLOBEC system.  This will enable us to support the equivalent of the DiGIR interface into JGOFS/GLOBEC data objects.

The MySQL example shows how we can access a JGFOFS/GLOBEC data object (eventlogs) using standard MySQL and both a simple selection and projection operation.
mysql> use //globec.whoi.edu:8200/globec/gb/eventlogs;

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed

mysql> select cruiseid,lat,lon,station from eventlogs where

cruiseid="al9403i" and inst like "nisk%";

+----------+-------------+---------+----------+

| cruiseid | station     | lat     | lon      |

+----------+-------------+---------+----------+

| AL9403I  | AL9403A.003 | 40.9065 | -67.8682 |

| AL9403I  | AL9403A.007 | 40.6017 | -67.7017 |

| AL9403I  | AL9403A.011 | 40.9017 | -67.5020 |

+----------+-------------+---------+----------+

3 rows in set (0.15 sec)

The implementation focuses only on the functionality we will need to support the OBIS/DiGIR interface so the select options supported are limited.

Conclusion
In addition to providing a geospatial interface to the JGOFS/GLOBEC data management system using MapServer, we have established the basic capabilities to share data served by the JGOFS/GLOBEC data management system via Open Geospatial Consortium’s Web Mapping Service and Web Feature Service protocols.  We have also enabled machine to machine interoperability by providing direct access to our metadata using XML encoded files based on the FGDC metadata standard.
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