
The data system supports data selection 
and projection. The selection option allows 
one to select data that 
match your criteria, 
such as the data where 
the temperature is only 
greater than 10 degrees. 
The projection option 
allows one to select 
only those data fi elds 
of interest, i.e. perhaps 
only temperature, but 
not salinity.
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Abstract

The U.S. GLOBEC Program is a large, multi-disciplinary effort, 
involving over 200 scientifi c investigators from over 70 research, 

educational, and governmental organizations. There are three 
program modules in the U.S. GLOBEC science effort: Georges Bank, 
Northeast Pacifi c, and Southern Ocean. Each of these components 
is in a different study phase: data collection, synthesis, or analysis, 
and requires different kinds of data management support. The 
management strategies and systems support are, by design, fl exible 
enough to meet the changing needs of each component. The 
backbone of the system is the JGOFS Data Management software 
package, which enables the user community to access data sets 
via the Internet using standard web browsers. It is confi gured as 
a distributed data system consisting of a central data management 
computer with many data sets stored locally and remote servers 
with other data sets. Data management begins at the planning stages 
of fi eld work, setting the ground rules for the establishment of data 
acquisition protocols and the logging of the basic observations. 
This is followed by data collection, data entry into the system, and 
further data quality review. Data management also includes assisting 
the scientists to fulfi ll their obligations of submitting metadata and 
data for archiving and retrieval. With the advent of the internet and 
versatile powerful distributed computers, organized data distribution 
and data management has become a mainstay in large multi-
disciplinary oceanographic programs such as U.S. GLOBEC. They are 
essential elements for effective program information distribution, 
data analysis and product development, and data synthesis.

The primary goal of the U.S. 
GLOBEC program is to be able to 
predict changes in the distribution 
and abundance of target species as 
a result of changes in their physical 
and biotic environment as well as 
to anticipate how their population 
might respond to climate change. 
The U.S. GLOBEC Data Management 
system was initially created to foster 
the easy exchange of data and 
information among the participants 
of the U.S. GLOBEC Georges Bank 
project. Since its inception, the 
system has expanded to include 
serving data for the U.S. GLOBEC’s 

Northeast Pacifi c and Southern Ocean projects as well. The 
requirements for the system had to take into account that data would 
be contributed by many researchers, in many different formats, and 
that these data would be made available when they became useful, 
oftentimes much sooner than when the data would be considered 
in fi nal form. Because the projects’ participants were geographically 
distributed (from over 30 oceanographic institutions, colleges, and 
universities in the United States and Canada, it was felt that a Web-
based solution would serve us best. Consequently, we chose the U.S. 
JGOFS data management software, developed by Flier, et al. [1992]. 
This public domain software, available at ftp://globec.whoi.edu/
pub/software/JGOFS_GLOBEC is based on the Internet’s Hypertext 
Transmission Protocol (http) and uses a simple ASCII transfer of 
information to move data between server and client. It supports 
multiple data servers.  We have more than nine data servers in use by 
the U.S. GLOBEC program, and data are accessible via any standard 
browser such as Internet Explorer and Netscape. Because the JGOFS/
GLOBEC system is based on the Web’s underlying protocol it is easy 
to integrate our system within web pages and we take full advantage 
of this capability to serve data and information from our Georges 
Bank web site (http://globec.whoi.edu). This poster will highlight 
the simple Web interface of the system, showing how data are 
accessed, downloaded and plotted. It will also discuss how our data 
management decisions fostered the sharing of data and facilitated the 
goals of our project.

Introduction

The U.S. Joint Global Ocean Flux Study (JGOFS) data management 
software (Flierl, et al., 1992) provides a distributed, fl exible, extensible, 
and data driven methodology to store and serve data and information 
about the data (metadata). The JGOFS/GLOBEC system uses HyperText 
Transmission Protocol (HTTP) to exchange data between servers and 
clients. Any UNIX based computer can be a server. In addition, any 
networked computer system running a Web browser is a supported 
client and has access to our on-line data and information. One does not 
need to know where the data are stored to access it because the system 
automatically generates the necessary hypertext links each time data are 
requested (Groman and Wiebe, 1998).

The JGOFS/GLOBEC system can handle many data formats and data 
types. This is because it uses the data object concept where data and the 
necessary software to access it are linked into a “data object”. Because 

the networking and inter-operational software are common to every 
data object software module, only the code specifi c to accessing and 
reading the data needs to be written. We are therefore able to serve both 
ASCII,  image and video data using the same software.

Typically, data are stored in fl at fi les, as tables. This format and 
organization can easily be handled by the software. In fact, if ASCII 
data are separated by either spaces, tabs, or commas, one record per 
line, then these data can be served without any additional software 
development effort, or changing the input fi les. If the data have a more 
complicated organization, such as embedded header records, then we 
write a method (software program) to handle these data. The program 
can be written in any language supported by the computer system, but 
most of the time, the software is written in Perl or C. 

The JGOFS/GLOBEC Software

To accommodate the needs of a large, multidisciplinary program, it is important that 
(1) a data policy be decided on early and adopted by all participants, (2) data acquisition 
protocols be well defi ned and shared among all participants, and (3) the data management 
strategy be directed by and for the participating scientists. The data management offi ce 
must be able to meet the needs of the researchers to be considered successful.

Data Management

EasyKrig 

GeoZui3D
The second tool, still under 

development through a partnership with 
the Center of Coastal and Ocean Mapping, 
at the University of New Hampshire, is 
called GeoZui3D. GeoZui3D, a highly 
interactive 3D visualization system, has the 
following features: 

* Uses a standard mouse interface. It 
is only necessary to click on a point of 
interest for the area to be moved to the 
center of the screen. 

* With appropriate hardware, the 
system provides a stereoscopic (3D) 
display

* Unix and PC/Windows compatible
* Fully georeferenced   
The full power of this software is 

evidenced when multiple objects of 
different types are viewed simultaneously. 
One is then able to “fl y through” the 3D 
representation of the data gaining insight 
and perspective. 

[Ware, C., http://www.ccom.unh.edu/
vislab/projects/GeoZui3D.html]

The JGOFS/GLOBEC data management program provides the software building blocks for the U.S. GLOBEC data management 
effort. Its fl exible and extensible capabilities allow it to be used to serve data in a distributed environment, addressing the needs of 
three large multi-disciplinary programs. These programs need to be able to share many different biological and physical data sets for 
analysis and synthesis among hundreds of scientifi c investigators.

Flierl, G, et al, 1992. A Data and Information system for JGOFS.  http://lake.mit.edu/~glenn/datasys/gofsms.ps
Groman, R.C. and P.H. Wiebe, 1998. Data management in the U.S. GLOBEC Georges Bank Program. Ocean Community Conference ‘98 

Proceedings, Marine Technology Society, Baltimore MD.  pp.807-812.
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References
Recommendations

In order to meet the needs of the researchers, suffi cient resources must be available.  
This usually means suffi cient people to work with the data contributions so that all data are 
preserved, variable naming conventions are adhered to, data protocols are followed, and all 
supporting information and metadata are collected and preserved.   

To attain our program goals, scientifi c 
investigators must be able to analyze 
their data and combine their data with 
others into a coherent synthesis. In the 
U.S. GLOBEC program, we realized that to 
fully utilize our wealth of data, additional 
tools to facilitate the modeling and 
synthesis efforts are needed. The fi rst tool 
developed, EasyKrig, uses a graphical user 
interface (GUI) to simplify the operation. 
It requires Matlab 5.x with or without the 
optimization toolbox and consists of fi ve 
components, or processing stages:  

(1) data preparation, 
(2) variogram computation, 
(3) kriging, 
(4) visualization and 
(5) saving results. 
It allows the user to process isotropic 

and anisotropic data, select a list of 
variogram models, and a choice of kriging 
methods, which are also common features 
of the other existing software packages. 
One of the major advantages of this 
program package is that the program 
minimizes the users’ requirements to 
“guess” the initial parameters and 
automatically generates the required 
default parameters. In addition, because 
it uses a GUI, the modifi cations from 
the initial parameter settings can be 
easily performed. Another feature of this 
program package is that it has a built-in, 
on-line, help library that allows the user 
to understand the use of parameter and 
operation buttons by just a simple click.

Data Acknowledgement Policy

Establish Protocols in advance, including 
procedures and variables.

Maintain up-to-date 
Thesaurus

The main data server controls what 
data are made publicly available 
through the use of the data 
directory. This directory provides the 
clickable links to the actual data and 
on-line documentation.  One does 
not need to know where these data 
reside in order to access them.

There are several download options, 
including ASCII fl at fi le, binary MATLAB 
fi le format, and in the case of one or 
more ASCII fi les, reorganized according 
to your needs. In addition, a simple x-y 
plotting option exists to help determine if 
the data is of interest.  These operations 
are always “data driven”; that is, they are 
specifi c to the data object selected.

Data In

Data Out

Download

Quick Look

Projection
(which variables?)

Selection
(which cruise, which day, 

which location?)

Tabular data are easily served and the 
system can automatically restructure 
tabular data into a hierarchical 
(relational) form to simplify data access.
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