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Presentation OverviewPresentation Overview

Background – How did this all begin?

◦ Canada-Ontario Agreement (COA)
◦ Gaps 
◦ Importance of Local Geospatial Datasets
◦ What is WEEMS?

Phases I – III (Open Source Systems, Metadata Standards, 
Community Involvement)

Phase IV – Development of Research Nodes across 
the Great Lakes Basin

◦ Interoperability, remote access, custodianship, virtual 
machines and collaborative research initiatives (York 
University, GLIER, GLIN, etc.)



CanadaCanada--Ontario Agreement (COA)Ontario Agreement (COA)
Annex IVAnnex IV

• both the federal and provincial governments would 
establish systems that incorporate specific 
vocabularies, standards and protocols designed to 
track environmental change and progress in the Great 
Lakes Basin. 

• these systems, slated to serve for the duration of the 
COA, were to be publicly accessible via the internet 
and compatible with other provincial and federal 
information management systems, thus facilitating 
interoperability and data portability.



GapsGaps
What do geospatial information do we 
have access to?
◦ Governmental info (ex. Land Information 

Ontario, National Pollution Release 
Inventory, MPAC, Census and Stats Canada, 
etc.) = Great Foundation Pieces
◦ Local Municipal Datasets (ex. City of Windsor 

Road Network, Aerial Photography) = Local 
Scale, Updated, Uploaded into Provincial 
Systems



GapsGaps
What geospatial information do we not 
have access to?
◦ Independent Research Based Datasets

University and College Based
Monitoring Data
Models
Databases
Thesis
Very Localized
Not willing to part with data for many different 
reasons (necessity to publish findings)



Importance of Local Geospatial Datasets Importance of Local Geospatial Datasets 
(ESPECIALLY DATA COLLECTED BY (ESPECIALLY DATA COLLECTED BY 
RESEARCHERS)RESEARCHERS)

• federal and provincial governments house many 
geospatial datasets that are accessible to universities 
and other government organizations (such as roads, 
rivers, aggregated land use, census, etc.), YET

• these groups have a harder time accessing local 
datasets, that are maintained by individual researchers, 
research organizations, etc., hence making it difficult 
to find/obtain them
• In many cases once a researcher is done with their data and 

publish their findings, these data are archived into……



Importance of Local Geospatial Datasets Importance of Local Geospatial Datasets 
(ESPECIALLY DATA COLLECTED BY (ESPECIALLY DATA COLLECTED BY 
RESEARCHERS)RESEARCHERS)

BUT, if we put our data into a system that 
other researchers can access, think of the 
possibilities……
◦ Multi-researcher, multi-university collaborations

Increased co-authorship, publications
◦ Cut down on redundancy (is it possible that 2 

researchers from different universities can collect 
the same type of data in the same region and not 
know about it – YOU BET!!!!!)
◦ Improve research data access (remotely and 

metadata search)



What is WEEMS?What is WEEMS?
• Through a 2004 MOU, the Ontario Ministry of the 

Environment and the University of Windsor’s Geographic 
Information Systems (GIS) team began research and 
development of a local geospatial/biological metadata 
inventory.

• Following an extensive review of metadata technologies, 
standards and availability of local metadata, a metadata 
locator tool was produced employing multiple open 
source and commercial technologies – the Windsor-
Essex Environmental Metadata System (WEEMS).



Why metadata?Why metadata?
Def’n = “data about the data”
◦ Who created it?
◦ What is it used for?
◦ How accurate is it?
◦ What spatial coverage does it have?
◦ How was it created?

IT IS A CATALOG OF INFORMATION AND
IT ALLEVIATES THE PRESSURE TO HAND OVER 

ACTUAL DATA, BUT NOW WE AT LEAST 
KNOW WHERE IT IS!



What is WEEMS?What is WEEMS?
Phase IPhase I

Phase I focused on researching metadata standards for describing geospatial and 
biological datasets, as well as the technologies that implement cataloguing systems 
to house them. 

◦ EML (Ecological Metadata Language) and the ISO (International Organization for 
Standardization) suite of geospatial metadata standards. 

◦ Open source vs. proprietary metadata software = it was deemed that open 
source software package Metacat / Morpho better suited to our needs. 

The advantages of an open source solution are;
primarily that there is virtually no purchase or maintenance cost,
source code remains available for modification and the development of 
extensions. 

◦ Another important component of this project was to develop partnerships with 
the local community and to transfer their information into WEEMS. In the end, 
approximately 120 files were imported into the database.



What is WEEMS?What is WEEMS?
Phase IIPhase II

For Phase II, the geospatial metadata component of WEEMS 
migrated from Metacat to the GeoNetwork open-source 
package. 
◦ This software has several advantages over Metacat. These 

included:
Integrated web-based editing of metadata, user 
authentication, remote site searching and the potential of 
easy integration with online geospatial mapping 
component. 
Data holdings more than quadrupled in this phase, 
bringing the number of records to approximately 500.



What is WEEMS?What is WEEMS?
Phase IIIPhase III

In Phase III, the WEEMS group continued to work closely with local 
groups and expanded database holdings.  

On the geospatial side, this involved contacting original and new members 
and setting up usernames and passwords to allow them to update and/or 
add metadata into WEEMS via the web-based GeoNetwork editor. 

The biological repository was updated by the Biological Sciences team 
using the Morpho metadata editor.

Cooperation with local partners yielded new geospatial metadata from 
the towns of Kingsville and Essex, numbering approximately 60 records.  

Throughout this phase, the WEEMS team actively promoted and engaged 
regional/local groups within the region.  
◦ Between March and August 2006, the GIS team gave presentations about the WEEMS project to the following groups: 

the Essex Region Conservation Authority (ERCA), local municipalities, Lambton County and the Great Lakes Institute 
for Environmental Research (GLIER). The presentations highlighted the improvements to the WEEMS system and were 
meant to increase awareness and promote new partnerships outside the Essex region.



What is WEEMS?What is WEEMS?
Phase III.5Phase III.5

We continued the implementation of a catalogue and search tool for 
regional Metadata.  

Throughout this phase, the implementation of the catalogue was kept 
current as updates to GeoNetwork and Morpho were made available.

Add-on mapping functionality of GeoNetwork (called InterMap) was 
installed, configured and tested with existing data.

This module is able to connect to standard Web Map Service (WMS)
and ESRI’s ArcIMS servers whether local or remote.  
◦ A local WMS server implementation was installed and configured utilizing open source MapServer software from 

the University of Minnesota and Detroit River water quality and sediment contamination data from The University 
of Windsor’s Great Lakes Institute for Environmental Research (GLIER).   

◦ Another positive outcome of these interactions was interest in developing data transferability and 
interoperability tests between servers located at the University of Windsor and other institutions 
(namely the US-based Great Lakes Information Network (GLIN; http://www.great-lakes.net) and 
York University’s Juturna project (http://plasma.yorku.ca/trca/humber/main).  Remote access testing 
was highly successful.  Both of these servers can now be accessed and their datasets searched via 
WEEMS.



What is WEEMS?What is WEEMS?
Phase III.5 contPhase III.5 cont’’dd

We also improved performance and reliability by purchasing a new server and hosting the 
local repository.  

To facilitate deployment of the GeoNetwork component at remote sites, a virtual appliance 
setup is being developed. 

◦ The virtual appliance is a software package that contains the entire operating system 
along with web server and application software pre-configured to run GeoNetwork with 
minimal setup and installation. This package is designed to run on a virtualized platform 
such as VMware. Along with the minimal setup requirements, the advantages of this are 
significant, and include the possibility of running multiple virtual appliances on a single 
server, thereby reducing the overall costs of deployment as hardware is better utilized.  

• The technical aspects involved in setting up and installing the hardware and software have 
been documented in detail to facilitate easy step-by-step implementation at remote 
partner sites. 
These documents will be made available to all interested parties over the internet on 
the WEEMS site as well as the University of Windsor’s Centre for Geospatial Analysis 
site’s Publications section in the future.



Phase IV Phase IV –– Development of Research Nodes Development of Research Nodes 
across the Great Lakes Basin across the Great Lakes Basin (Holy Idealistic (Holy Idealistic 
Vision, Batman!!)Vision, Batman!!)

The main objectives for this project are;
Integrate and expand local research based datasets and their underlying 
metadata into the WEEMS system, starting with GLIER data (these include trace 
metal concentrations, invasive species sampling sites, land use , local air quality 
readings, geospatial models, contaminant loadings, etc.) and making them available 
on-line to the public, other researchers and conservation authorities.
Promote and coordinate the establishment of new interoperable geospatial 
research/local nodes throughout the Great Lakes Basin (internationally) for 
searching, data sharing and dissemination of local water quality information.  This 
will be done through strategic planning meetings, presentations at conferences, 
technical workshops, etc.
To further test and improve data transfer and metadata interoperability within the 
Geonetwork framework by continuing to collaborate and exchange technical 
information (program scripts, code) and expertise with other local/research 
groups, such as York University’s Juturna project.  
Provide and obtain technical support to/from other node partners.  This includes 
sharing information about server setup, programming of the open source software 
or other extensions, creating installation procedures for new node developers 
through virtual machines, each site is custodian, etc.



Phase IV Phase IV –– Development of Research Nodes Development of Research Nodes 
across the Great Lakes Basinacross the Great Lakes Basin



WEEMS WEEMS 
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