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Abstract

Environmental problems are multidimensional and usually complex.
Collaborative integration of multiple forms of knowledge is one approach
used to develop meaningful solutions to complex problems. In this regard,
spatial data and knowledge about the environment have been managed
extensively with Web geographic information systems (Web GIS). However,
past Web GIS research has focused mostly on using spatial tools to manage
explicit (codified) knowledge. This has reduced the complementary
contribution that tacit (experiential) knowledge can provide to environmental
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solutiodragns. In this study, Web GIS and knowledge management
technologies are used to integrate multiple forms of spatial knowledge in
support of collaborative community planning. The system design included
a customized end-user interface for data entry, georeferencing tools for
asynchronous collection of local data, and protocols for knowledge
management dealing with species location, ecological habitats, and
environmentally sensitive areas among others. The system enabled access,
query, sharing, and updating of environmental knowledge using visual
map-based tools. The utility of the integrated system design is discussed.

Introduction

Environmental problems are affected by many factors that can be classified
along physical, ecological, socio-cultural, and political-legislative dimensions
(Gunderson & Holling, 2002). These factors interact nonlinearly and with
feedback such that the system outputs influence the system inputs. The
emergent complexity is a challenge for environmental management, planning and
decision making. The literature suggests that approaches that consider collabo-
ration, data partnerships, and knowledge management can provide an effective
means to manage the complexity of environmental systems (Andelman, Bowles,
Willig, & Waide, 2004; Blumenthal & Jannink, 2000; Jankowski & Nyerges,
2001; Johnson & Singh, 2003). In this study, a collaborative Web GIS and
knowledge management system is presented to support access, query, sharing,
and updating of environmental knowledge using visual map-based tools.

Collaboration in a spatial context has its roots in the participatory planning
literature, and involves the inclusion of a wide range of individual perspectives
in the decision-making process (Hemmati, Dodds, Enatati, & McHarry, 2002;
Jankowski & Nyerges, 2001). In order to facilitate partnerships and collabora-
tive interactions among stakeholders and planners, extensive use has been made
of community GIS (Ghose, 2001; Talen, 1999) and Web GIS (Houle, Dragicevic,
& Boudreault, 2000; Kangas & Store, 2003; Rinner, 2003). One limitation of
community GIS is that increasing the involvement of individuals demands more
efficient management and spatial support tools to reduce process delays.
Because the planning process is temporal, Web GIS has increasingly been used
to continually engage a wider cross section of stakeholder groups. Moreover, the
open source Web GIS movement has positively impacted the adoption and use
of Web GIS among individuals and groups. As such, Web GIS can provide a
robust infrastructure to support collaboration across multiple spatial and time
scales.
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