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armed with the time and expertise to apply software that is typically complex and poorly suited for
dissemination to non-experts. Outcomes of simulation exercises are instead conveyed to planners
and stakeholders through other mediums such as reports and presentations, which struggle to
provide the same level of synthesis and interaction. As a result, the full potential of simulation
modeling is not realized where it matters most, i.e., informing those responsible for making future land
use decisions.

ALCES Online is a web application design
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composition, forest age, resource production, human population, etc.). Two calculators are available
within ALCES Online for defining indicator relationships. Using the basic calculator, synthetic indices
are defined that integrate multiple attributes through the application of weights. The advanced
calculator can be used to define more complex relationships involving nonlinearities such as habitat
thresholds, coefficients that modify through time such as a gradual reduction in water use intensity,
and interactions between explanatory variables such as a habitat attribute that is only beneficial if
other conditions also exist. Once an indicator is defined, its response to historical and potential future
scenarios can be explored. Customized scenarios can also be created by establishing zones that
differ with respect to which land use strategies (i.e., protection, low/moderate/high development,
basic/improved/optimistic practices or access management) are applied. A simple example is
exploration of a series of protected area networks that differ with respect to the areas removed from
development. Once a zoning strategy has been defined, ALCES Online can assess consequences
to indicators by integrating simulation outputs and rendering outcomes as maps and graphs.

Other features available within ALCES Online add to its utility for exploring land use and its
consequences. High resolution satellite imagery allows users to view landscapes that vary with
respect to land-use patterns, and numerous overlays are available that depict the current spatial
distribution of features such as anthropogenic footprint types. Users can save multiple way-points at
different spatial scales to efficiently recall key site locations important to land use discussions.
Quantitative exploration of relationships is provided through scatterplots, which can be used to
visualize the relationship between two to four variables, and how the relationship changes in response
to simulated historical and future land use.

ALCES Online is made available to organizations through subscriptions, whereby access to the
internet software and underlying analyses is provided for an annual fee. The annual fee funds
ongoing revision of the simulations as better information becomes available, expansion of the suite of
scenarios and indicators, and improvements to the web interface. This organizational model,
whereby subscriptions are pooled to fund research beneficial to a multitude of organizations, is far
more efficient than repeating customized but similar analyses for individual clients. Beneficial
implications include reduced cost for organizations to access cumulative effects scenario analysis and
more rapid improvement in scenario analysis capacity. The subscription model has also facilitated
collaboration with organizations (i.e., clients) whose diverse expertise has contributed to
improvements such as revised trajectories that reflect local knowledge, and whose diverse demands
have shaped the evolution of ALCES Online to better serve a range of needs. Improvements are
typically made available to all clients, although in some cases access to customized indicators or
scenarios is restricted to respect data-sharing concerns. Another benefit of ALCES Online is that, by
reducing the need for repetitive scenario analysis, the tool has increased our availability to assist
organizations with the interpretation and application of scenario analysis outcomes, for example by
leading stakeholder workshops to inform the development of a land-use plan for a military base in
southern Alberta.

4, NEXT STEPS

After two years of development, ALCES Online became available for Alberta earlier this year. Early
applications include regional planning led by the provincial government, assessing the consequences
of land use to First Nation traditional territories, exploring alternative land use trajectories in Alberta’s
East Slopes, and aiding the development of a land-use planning for a military base. In the coming
months, we expect application of ALCES Online to expand to also include municipalities, watershed
councils, and natural resource industries.

Early application of ALCES Online has been useful for identifying priorities for enhanced functionality.
A number of initiatives are underway to expand the suite of indicators tracked by ALCES Online.
Examples include integration of ALCES Online with a hydrological model; incorporation of population
census data to explore relationships between land use and social attributes; and parameterization of
additional wildlife models in Alberta’s prairie region using relationships derived from biodiversity
monitoring data and expert opinion. We are also working to expand the suite of scenarios that are
available, most importantly by adding capacity to explore climate change impacts through shifts in
plant communities and agricultural potential, changes to precipitation and temperature, and altered
natural disturbance rates.
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Early evidence suggests that ALCES Online’s strategy of disseminating holistic scenario analysis
through a web application is achieving the objective of increasing involvement in the modeling
process. Individuals lacking a modeling background are using ALCES Online to explore the
consequences of land use, including in workshop settings. With the advent of the tool, we have
witnessed a rapid shift in our role from that of providing land-use planning recommendations based on
simulation outcomes, to instead providing planners and stakeholders with modeling tools that they
use to investigate opportunities for balancing land use benefits and liabilities. This is a welcome
development, as it delivers insight directly to those involved in the decision making process. Based
on the success of ALCES Online in Alberta, versions are being developed for additional jurisdictions
including the provinces of British Columbia and Manitoba, as well as jurisdictions in India and
Australia. We encourage others to undertake similar initiatives to disseminate their modeling tools to
allow computer modeling to more fully meet its potential for informing sustainable land-use decisions.
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