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Abstract
To help protect and restore the Oak Ridges Moraine, the Caring for the Moraine web-service
project (C4M) will facilitate access by private land-owners to technical advice and various
resources for ecosystem restoration projects on their properties. C4M will also enable a
mediated social network for the 31 conservation-minded organizations that collaborate in
support of such projects.
Using the C4M mediated social network and spatial publishing tools, the Caring for the
Moraine conservation partners will be able to securely and collaboratively publish their news,
events, exemplar projects, points of interest and photos to a public temporally and spatially
searchable map of the Oak Ridges Moraine. Land owners will be able to access this
information and also determine their land use designation, conservation priorities and
available conservation resources.
Funded by the Oak Ridges Moraine Foundation (ORMF), the C4M project brings together
the Centre for Community Mapping (COMAP), a not-for-profit provider of software as a
service, the Computer Systems Group (CSGUW) and the Faculty of Environment of the
University of Waterloo. C4M uses the CSGUW Web Informatics Development Environment
(WIDE) collaborative geomatics toolkit. COMAP is exploring the application of WIDE to
empower domain experts to build low cost applications that enable citizens to take control of
their data, information and knowledge, collection, processing and management.
This paper will explain the background and funtionality of the C4M project, describe the
WIDE system and the approach taken to develop a mediated social network to enable
collaborative innovation.
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OAK RIDGES MORAINE FOUNDATION (ORMF)

The Oak Ridges Moraine Foundation (ORMF) was created to provide support and
encouragement for activities that preserve, protect and enhance the environmental integrity
of the Oak Ridges Moraine (ORM). The ORM is a unique and irreplaceable landscape that
covers approximately 190,000 hectares and stretches 160 km from the Trent River to the
Niagara Escarpment in southern Ontario, Canada. Shared and enjoyed by millions of people, it is the source of water for many river systems, home to a wealth of natural habitats and
an enormous groundwater recharge system for south central Ontario. It is often described as
a rain barrel since its permeable sands and gravels absorb and collect rain and snow melt,
which then slowly filters into the deep aquifers below the ground. It is estimated that more
than 250,000 people rely on the Moraine to provide them with clean drinking water. (Oak
Ridges Moraine Foundation, 2011)
In 2002, recognizing the need for non-regulatory actions to complement the policies of the
Oak Ridges Moraine Conservation Plan, the Province of Ontario provided $15 million for the
establishment of the ORMF. Since 2003, the ORMF has diligently distributed in excess of
$14 million in grants to 177 projects. Working closely with ORM partners, the ORMF has
leveraged an additional $35.8 million. The following stewardship initiatives were identified as
priorities for funding:
• Stewardship aimed at improving the natural cover of the ORM, notably reforestation and
restoration of naturally-occurring habitats;
• Improved practices (such as livestock restriction fencing and restoration of natural cover) to
protect surface and ground water and to rehabilitate degraded streams and source areas;
and
• Pilot projects in partnership with the aggregate industry to develop and promote “best
practices” on lands held for aggregate production, including innovative or accelerated
restoration.
Prior to the establishment of the ORMF, many organizations were delivering programs that
supported strong land stewardship practices on the Moraine. Conservation authorities,
stewardship councils, resource management agencies, environmental and farm
organizations and municipalities were among many of the stakeholders actively engaged in
outreach to Moraine landowners. However, each of these organizations delivered programs
based on its particular mandate and philosophy. With no strategic coordination, there were
gaps in program delivery and, in some cases, unnecessary overlap, duplication and/or
competition among organizations on the ORM.
The need for a coordinated, landscape-based approach was recognized and encouraged by
those already engaged. To establish priority action areas, a restoration analysis was created
with data layers at two different scales. The larger-scale data, called the Conservation
Priority Areas (CPAs), identified 18 areas across the ORM where stewardship efforts should
be concentrated based on a number of different factors. These included: the location of
existing natural features; public lands; urban areas; and land class designations. The finerscale data, called the Restoration Potential Areas (RPA) and Restoration Priority Areas,
indicated where individual stewardship efforts should be targeted based on individual forest,
wetland, prairie and stream objectives.

Fig: 1 The Oak Ridges Moraine: Conservation Priority Area (CPA) Analysis

Since 90% of the Moraine is privately owned, engaging private landowners in stewardship
activities was imperative if any progress was to be made towards the Moraine’s restoration
targets.
The bulk of the stewardship work carried out by the ORMF was done under the banner of
the Caring for the Moraine Project (CMP) through the efforts of more than 30 conservationminded organizations on the Oak Ridges Moraine
(http://www.moraineforlife.org/projects/caring.php) .
The ORMF continued to fund the CMP until 2009 when its larger granting program wrapped
up. All of the CMP’s work focused on raising landowner awareness of the importance of the
ORM, increasing the ORM’s natural cover and protecting the ORM’s water systems on
private lands. From 2005-2009, in collaboration with Moraine landowners and partner
organizations, the Caring for the Moraine Project has:
• Facilitated the participation of 2,354 landowners in 65 workshops;
• Planted more than 430,000 trees over an area of 289 ha;
• Restored 310 ha of prairie;
• Restored almost 17,890 metres of streams; and
• Created 22.15 ha of wetland and enhanced an additional 2 ha of wetland.
It is estimated that over 85,000 ORM landowners received stewardship advice through the
outreach efforts of this program.
This CMP has been extremely successful in strengthening the network of conservation
organizations concerned with the Moraine.
The ORMF decided to invest in the Caring for the Moraine Web-Service to ensure a
continuing coordinated effort to engage private land-owners with the reforestation and
restoration of naturally-occurring habitats and improved practices to protect surface and
ground water and to rehabilitate degraded streams and source areas and to strengthen
cooperation among the 31 conservation-minded organizations on the ORM.
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CARING FOR THE MORAINE (C4M) WEB-SERVICE

The CMP has provided Moraine landowners with clarity on the services available to them by
ensuring a coordinated approach to landowner contact, eliminating the earlier difficulty of
landowners being approached by multiple organizations promoting various programs.
The Caring for the Moraine (C4M) web-project is intended to be a continuing resource for
private land-owners on the Moraine who are interested in ecosystem restoration projects on
their properties and a learning network for the 31 conservation-minded organizations that
collaborate in support of such projects. The C4M project will enable these organizations to
offer land-owners technical advice and access to various resources for projects on their
properties.
Funded by the Oak Ridges Moraine Foundation (ORMF), the C4M project brings together
the Centre for Community Mapping (COMAP), a not-for-profit provider of software as a
service, the Computer Systems Group (CSGUW) and the Faculty of Environment of the
University of Waterloo. C4M uses the CSGUW Web Informatics Development Environment
(WIDE) collaborative geomatics toolkit. COMAP is exploring the application of WIDE to
empower domain experts to build low cost applications that enable citizens to take control of
their data, information and knowledge, collection, processing and management.
Private ORM landowners who follow marketing links to the C4M page on the ORMF website
will encounter an invitation to locate and learn about their property by clicking on a zoomable
map. The landowner can confirm a selected location by clicking on a 'Tell Me About My
Property' button. A new page is then generated with a series of maps showing the property
location with web-mapping-service overlays for ORM Land Use, municipalities, watersheds,
conservation authorities, and Conservation Priority Areas (CPAs) with supporting descriptive
text for the spatial extent that encloses the location icon representing each of these layers.
For example, the ORM Land Use mapping provides a visual representation of permitted land
uses in the area of the landowner’s property location. An example follows:
“NATURAL CORE AREAS
Your property is located in an area of the Oak Ridges Moraine designated as Natural
Core. These areas protect key natural heritage features critical to the health of the
Moraine. Only existing uses and very restricted new resource management,
agricultural, low intensity recreational, home businesses, transportation and utility
uses are allowed in these areas. To review the Oak Ridges Moraine Conservation
Plan visit: http://www.mah.gov.on.ca/Page1707.aspx”
A list, below the property information mapping, selectively sets out the contact information
for each of the 31 conservation-minded organizations that offer land-owners technical advice
and access to various resources for projects on the located property.

Fig:2 ORM Landowner’s Property Information Portal

Fig: 3 ORM Landowner’s Property Information Page

Fig: 4 ORM Landowner’s Property Information Page

The ORMF is the custodian of the C4M system and portal administrator with tools and
processes for system and security administration. The ORMF will enable the Caring for the
Moraine conservation partners to publish and map news, events, exemplar projects, points
of interest (POI) and photographs by using COMAP’s mediated social networking (Profiles,
Contacts, Forums, Forum Documents, Private Messaging etc.). The service provides
access to news, events and media publication tools at the organization/group level to ensure
that content is published with the authority of each of the C4M partner organizations. (Public
access to the CMP conservation partners map news, events, exemplar projects, points of
interest and photo system will be complete and accesssible at www.comap.ca/c4m as of
May 1st, 2012.)
In practice, to ensure authoritative content, the system custodian ORMF will:
• create Groups with news, events, exemplar projects, POIs and photo publication
tools and
• assign a Group to each of the C4M partners who will in turn
• appoint a Group Moderator and
• ‘contract’ with ORMF to ensure that ORMF communication standards are met and
• that the group membership registration (volunteers and/or staff who can publish on
behalf of their organization) is kept up-to-date by the appointed group moderator,
thereby ensuring the integrity of the mediated system.

The publishing of news, events, exemplar projects, POIs and photos will be accomplished
with the WIDE toolset:
•

•

•

2.1

News and Events pages present in the public view as map-based modular pop-ups,
or ‘Mapups’, designed to offer rich media highlights of and links to full News and
Events content. A dual calendar enables combined date range, text and spatial
searches for Events.
News and Events page content management has both web-page composition and
pdf. upload. Web-page authoring tools enable text composition with embedded
images and date or date range entry fields. News and Events Mapups display image
audio and video content, a short description and links to details pages or for pdf.
downloading.
Media and document upload tools is provided with description and meta-data fields
as required and present in News and Events pages and in Mapups with captions and
links to gallery pages. Photos will present with thumb-nail versions in gallery or
selectable list with photo meta-data.
Web Informatics Development Environment

C4M is built using the Web Informatics Development Environment (WIDE) toolkit. In the
WIDE context, “programming” has been replaced with a declarative methodology thus
providing a wizard or forms-based approach to building most Web-based systems for the
desktop or mobile environment. WIDE is primarily based on open source software including
PHP, JavaScript and relational database technology. WIDE consists of a number of software
assets (including those for building input forms or reports containing extensive multimedia
materials such as interactive maps or any 2-dimensional diagram), databases, indexing and
searching methods, agents, push technologies, mediated social media, collaboration and
security.
2.2

WIDE Maps

WIDE maps can represent any spatial or map-based concept including thematic maps such
as ones showing environmental or demographic data, roadmaps or even floor plans. Maps
can contain image layers such as a road, satellite or aerial imaging with a superimposed
vector-based thematic mapping.
The simple API (application program interface) to the maps provided by the server, supports
rapid development of map-based applications. The mapping functionality is based on the
Scalable Vector Graphics (SVG), open W3C standard or Vector Markup Language (VML) to
support all browsers. Data can be geo-referenced using Lat-long, UTM, address range,
postal code or wireless GPS and many different projections. The mapping engine can be
presented as an API in conjunction with other mapping systems such as those produced by
Google, bing or Yahoo.
The interactive mapping engine supports appropriate sections of the "Canadian Geospatial
Data Infrastructure" (CGDI) (Canadian Geospatial Data Infrastructure, 2012), which is based
on the Open Geospatial Consortium (OGC) standards. Supporting these standards allows
direct communication between applications based on the interactive mapping engine and

any GIS platform incorporating the OGC standard Web Mapping Service (WMS) or Web
Feature Service (WFS) protocols as well as shapefiles (ESRI,1998).
WIDE can configure searchable maps that display map features called “mapups”. Each
mapup gives a comprehensive highlight, using text and multimedia, to illustrate and link to
web pages with more content. A search can combine content type(s) with keyword text and
selected map area. All results listed and mapped are based on the visible map unless a map
area has been selected for a polygon-based search. Search results are presented on the
searchable map page allowing refined searches without leaving the search page.
2.3

WIDE Mediated Social Network

A social network is focused on an individual’s ‘assets’. The individual controls what can be
seen and shared and ownership of assets and derived value belongs to the individual.
In contrast, an on-line community can be viewed as a group of individuals seated around a
real or virtual conference room table collectively working on shared tasks. The group and its
set of purposes form around a geographic community or community of interest and the
group may break into sub-groups to divide the tasks and make them more manageable. The
assets and the value created from them are held and controlled by the group. The group
may appoint mediators to manage the composition of the group and subgroups, to assign
tasks, and manage and control the group’s assets and derived value. The group is selflimiting by expertise or interest although it may grow or change in composition as the
collaboration forms and changes. By its nature, collaboration is not completely open.
Online communities/social networks, including the WIDE Mediated Social Network, prompt
connection and communication to enhance opportunities for self-organization with shared
goals, protocols and applications. Such communities can gel around subject matter in
searchable shared spaces such as forums, wikis and geography (maps) rather than
organizational hierarchies. They can also form around groups where individual members find
and connect with each other through shared background or knowledge based on user
profiles, private messaging, groups, contributed content and Wiki linkage, notification, expert
search and other linking concepts. Tags, social bookmarks, and other social networking
tools can help bring order to the avalanche of information that is involved in forming a
creative network and managing the output from the collaboration.
Collaborative social networks are mediated, that is there is some form of management of the
individuals who can participate in the network. People can apply or be invited to join based
on expertise or interest, and the management group issues userids and passwords. Thus,
some form of access control mechanism must be in place to allow construction, distribution
and access management.
C4M deploys a mediated social network system consisting of groups, forums and authoring
services that the ORM conservation organizations can collaboratively use to author and
publish official and authoritative information. The mediated social network service supports
a process of collaborative innovation, which is based on the concept of creating an asset
inventory or “asset mapping” (Kretzmann et al,1993). and the new value and assets
produced from the collaboration are called emergent properties.

Any collaboration where innovation is involved must have two essential elements, which are:
1. produce an inventory of assets and share this data across one or more communities; and
2. collaborate and act on that asset knowledge to:
(a) recognize additional “hidden” assets;
(b) produce value and change; and
(c) create new assets related to the change.
The participants share knowledge and add value to that knowledge through collaborative
tools that operate under various constraints such as access, time and mobility. Controls
must be in place to manage access to the asset information so as to ensure that it is shared
with appropriate parties and that the new value has credibility. (Cowan D. et al, 2010)
Information about these assets and input to and results of the collaboration can be
presented through shared collaborative canvases or interfaces. The shared canvas can
provide many different tools such as a data report, input to databases, e-mail, audio, video,
pictures, text, maps (geomatics), short messages (Twitter tweets), blogs, and wikis to name
some examples. Thus, a member of a collaborative can view the current state of the assets
by reading a report, viewing a presentation on a map, analyzing a tweet log or reading a blog
or wiki. These canvases can allow members to provide new information to the set of assets
through an input form, by allowing a drawing on a map or diagram, or through commentary
in a blog or wiki.
The mediated social network is a tree structure with a master group at the root and subgroups under it ad infinitum. (Longstaff J. et al, 2003) For example, an NGO could form a
master group with affiliated local NGO group forming a sub-group. Forums provide the
structure around which any sub-group discusses topics of interest. For example, sub-groups
could create forums around topics related to locations tree planting or prairie restoration.
Currently forums can be restricted to the group (private) or be open (public). Anyone from
outside a group can be invited to join a private group or can ask to join if he/she knows the
group exists. Similarly resources such as documents created by a group can be shared with
other groups.
The custodian of a mediated social network is in control of establishing the groups and
assigns a group moderator for each group. The moderator can then admit members to that
group. Both the custodian and the moderator have tools for their respective duties. Members
also have access to application tools and tools for creating forums. There is also a “contract”
among the participants with respect to their individual responsibilities.
People can apply or be invited to join based on expertise or interest and be provided with
identification in the form of userids and passwords. Thus, access control mechanisms must
be in place to allow construction, distribution and access management. Control of sharing
also requires a security model such as role-based-access-control (RBAC) (Bertino E. et al,
2010) The WIDE mediated social network system currently incorporates an RBAC-based
security system.
CONCLUSION
This paper outlines the development of the Caring for the Moraine Web-Service for the Oak
Ridges Moraine Foundation by the Centre for Community Mapping using the Web
Informatics Development Environment, a toolkit developed by the University of Waterloo,
Computer Systems Group. The project, which will complete in early spring 2012, deploys a

mediated social network for a collaborative community of some 31 conservation-minded
organizations that suport ecosystem restoration and preservation in a defined ladscaoe, the
Oak Ridges Moraine of Southerrn Ontario. Continuing research will focus on uptake by the
C4M partners of services designed to enable groups within communities interested in social
change in a particular geography to discover and learn from each other by using a mediated
social network service and on the landowner response to the services offered.
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