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Abstract:  Decisions on land use and forest issues are made at a county scale.  Tools must allow local users to access data at a proper scale and in an understandable format.
Introduction

Our communities are faced with multiple challenges due to new realities – rising energy prices; population growth and related land use issues; and climate change and related water use issues.  This results in competitive land use issues with new views on affordable and sustainable housing.  Local decision makers, such as county commissioners and city councilors, are asking questions like: What is the sustainable level of development for our area?  Are there limitations on safe drinking water?  How are we going to handle the large projected population growth in our area over the next 20 years?  Considering these factors, what role do forests and the natural system play in our decision making process?
These are topics that we are all interested in, but we find it difficult to discuss without the proper tools.  We are finding that group decision making is enhanced by using a Decision Theater.  The Decision Theater is supported by several factors: 1) All relevant data is accurate, current and available to the group.  2) Visualizations are created to enable group comprehension of the data and scientific principles and see how it applies to their specific area. 3) Narrative and story telling segments are created to add meaning to the visuals, and finally, 4) a Decision Support system is available to allow the group to collectively increase shared knowledge and reduce uncertainty.

Step 1 - Data

Data must be accurate, current, and available to the group in a useful and useable format.  In addition, the data must be locally relevant.  This often means scaling or clipping national or regional GIS data sets to a smaller regional or county scale.  Understanding of scale is critical in these types of tools.  National data sets from the USDA US Forest Service, USGS or NOAA’s National Climatic Data Center often are very interesting to view, but hard for an individual to relate to on a local scale.  
This process of providing data on an appropriate scale can be challenging with limited resources.  Creating an initial data set is the first challenge – keeping it current is the second.  Data sets that show evolving land use change or climate change scenarios tied to drought, only hold continuing value if they are maintained and updated.  One way to meet this challenge is to utilize “middleware”.  Middleware is a means of automatically querying master data sets to insure that when the original data set is updated; all subsets are updated as well.
Step 2 - Visualizations

GIS data (and associated maps) is critical to understanding the relationship between the natural system and the manmade.  Unfortunately, many users do not understand a basic map. However, put that same information into a 3D model, and people can recognize landmarks, find their own house, etc. and grasp the complex topics being presented. This allows for a reduction of uncertainty and an increase in shared knowledge.  New technologies and techniques are allowing us to create new visuals that can be tied directly to GIS data.  This allows for dynamic and rapid delivery of ever changing data in a format that is more accessible and easier to understand.  Visualizations in the form of 3D panoramas, with different data overlaid on the same background view, allow users to understand the relationships between different data sets and competing priorities. 
Step 3 - Story Telling

No matter how good the visuals are, the picture can only “tell a thousand words” if put into the right context and given meaning by a narrative.  The story telling must also fit specific audience needs and related decisions.  Some story telling can be done for education and outreach or related purposes.  This type of narrative is easier to handle, because communication is one way and linear.

Story telling in a conversational mode to support decision making is more difficult.  When trying to solve complex problems, the shared understanding only comes when all members of a team or diverse audience are allowed to participate.  This “shared storytelling” becomes an iterative process that is an important way to reach group consensus.
We have also found that reducing uncertainty comes by combining images in different formats, because different people learn in different ways.  Some people are very well versed on issues and need just points of connection.  Other people need greater support with educational materials before they feel comfortable contributing.  Therefore, the story telling tools that are modular can fit a wider range of audience needs.

In addition, our society has become a much more “video driven” society.  They are much more willing to access data and participate in decision making teams if they can use technologies that they are comfortable with.  To address this issue, we are creating movies and other 3D tools to help tell the story.  
One exciting new tool is the GeoDome.  The GeoDome is an immersive 3D theater where groups of people can interact with 3D data.  The dome itself is portable because it uses the same inflatable space technology that children’s “bouncy castles” employ.  The projection equipment is a high-end laptop PC connected to a high resolution projector with a fish-eye lens.   The GeoDome fits inside any standard height room, and provides space for 10-12 people to not only view 3D data, but also manipulate the controls themselves.  With the aid of a facilitator, new data layers can be overlain and viewed interactively.  The GeoDome have proven to be the “attractor” to get people interested in the topics, and allow story telling to occur in a dynamic new environment.
Step 4 - Decision Support 

Using a combination of these aforementioned technologies and visualization tools, our policy makers can now interact with all of the data and discuss future scenarios.  All of the stakeholders can work together in one room, with not only the visual tools but also decision support tools available in front of a Decision Theater.  The Decision Theater has three main components: Products, Process and Portal.
The data, visualizations and story telling videos are the Products.  Many times, groups are not as effective when making decisions using these Products because they have not been trained in a decision making Process.  By using facilitators who know decision theory and team dynamics, groups can more effectively use their time using established Processes.
The Products and Process are supported by a web Portal.  The Portal is used not only when the group is meeting but is also available to team members working on their own outside of the meetings. This allows team members to complete action items and upload new documents in a web-space that is dedicated to the team and a particular issue.
Using the Decision Theater, the team members review current data and past trends to create future scenarios.  This process of scenario planning gives alternate views of the future that can be discussed.  For instance, past trends can be projected to give one view of the future.  Most people can quickly understand that if we continue our current type of land development there will be an adverse impact on future quality of life.  They are then willing to look at making changes today to start creating new scenarios for the future.  It is important to create these scenarios on a county level or smaller.  This allows the group to really understand how these decisions directly impact their community.  Once the scenarios are crated at this scale, they can then be integrated at a regional and state level.

Application of the Tools – Community Charrettes
Many of the tools are created for community decision makers, such as city councilors or county commissioners.  These tools require integration with City and County databases and other decision tools utilized by these groups.  Generally speaking, these decision makers are supported by staff.  The staff can filter the data and provide updates when required.  Therefore, it is important to collaborate with these groups and understand their needs when generating the visuals, etc.

There is an additional audience that is interested in these tools – the constituency for these elected officials.  This group (also called concerned citizens or the general public) requires a greater amount of background information and education and outreach support.  In addition, they must generally access the tools on their own without staff support.  To solve this issue, local non-profits will create websites, publications and run public workshops called charrettes.
Recently in Western North Carolina, a group of concerned citizens have participated in a multi-day charrette.  This charrette is intensely collaborative and people are willing to invest their time if they feel the investment will yield returns.  To insure this payoff, a great deal of planning is required.  In addition, the final product is the creation of a published “Tool Box” to guide responsible development in the region, and analyses of growth management scenarios to illustrate application of some of the key tools. 
The “Tool Box” builds on the past history of the area, related to land use change and the impact of changing demographics.  The charrette addressed future scenarios that included topics such transportation, water resources, climate change, storm water management, farmland and natural forest preservation, revitalizing downtowns, and affordable housing. The decision support tools had to be designed to enable the integration of all of these issues.  In addition the tools had to not only record the citizens’ visions and concerns but also to demonstrate that these comments would be utilized by city and county commissioners to address the issues with new ordinances and land planning. 
Summary

This is a replicable process that can be applied to other communities and watersheds.  Using standard GIS software and data, new web technologies, databases and decision support tools, similar Decision Theater tools can be created for other locations.
The challenge is to provide useful tools for the local communities to make key decisions about the new realities facing our society.  This will require coordination with national data providers and experts across a broad range of topics.  In addition, if we can design replicable processes, we can save the limited resources that are available to solve these problems.
