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The use of GeoSpatial Technolagy (GeaTech) is quickly changing the way Wildland Fire Managers and Incident
Cormmanders evaluate situations, plan actions, and deploy resources.

GeoTech includes GIS, GPS, Remote Sensing, and the use and analysis of spatial data

GeoTech seves a wide range of Fire Operational needs including Incident Action Plans (1AP), Public Information
(PI0). Bumed Area Rehabilitation (BAR), Wildland Fire Implementation Plans (WFIF) with Maximum
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Syster (ROSS), Predictive Senices, and Mult-Agency Coordination Groups.

GeoTech will also be an crtical cormponent of FireMAP, the interagency resource allocation process.

The developrment and deployment of GeaTech is not addressed the present structure of the NWCG Business
Models. The proposed investigation will provide a framework the maintenance of the Business Models and
address the IRM and business findings of the 1996  wildland fire business model publication
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1.  Introduction 

Since the events of September 11, there is a heightened sense of urgency in being prepared to respond to emergencies from acts of terrorism, sabotage, and natural disasters.  Fundamental to making decisions during an emergency is accurate and timely information.  Numerous efforts are underway to identify and implement appropriate actions to improve data coordination and mapping support for all risk incidents.  Geospatial technologies including Geographic Information Systems (GIS) will increasingly be relied upon to provide the capability to graphically display and depict the scope of emergency response activities relative to specific locations on the ground. 

The Geospatial Task Group (GTG), a task group under the Information Resource Management (IRM) Working Team has been chartered to assure proper and efficient use of GIS in the support of wildland fire management. To complement the ongoing efforts of implementing geospatial technology for Homeland Security, this white paper proposes actions to efficiently and effectively implement geospatial technology for incident support for wildland fire agencies.

2.  Business Case

During the past decade, the use of geospatial data products for incident support has increased dramatically. Today, primarily due to the accessibility of powerful laptop computers, the development of software tools, and use of mobile units, geospatial technology support on-scene is nearly routine, if not an expectation. Many incident management teams rely on GIS to integrate data from a variety of sources including corporate data, global positioning systems (GPS) and infrared imagery (IR). Once compiled this data is used to support fire behavior modeling such as FARSITE, to perform decision-making analysis, and to provide map products and reports.  GIS serves a wide range of operational needs including:

· Incident Action Plans (IAP)

· Public information

· Burned Area Rehabilitation

· Wildland Fire Implementation Plans (WFIP) 

· Aviation support

Geospatial technology can improve operational efficiencies by facilitating accurate and timely information for incident management teams.  As reported in the Study of Potential Benefits of Geographic Information Systems for Large Fire Incident Management, anecdotal evidence collected from California’s Type I teams suggested substantial qualitative or intangible benefits of GIS as both an intelligence tool for planning and decision-making and as an informational tool for the public (Hardwick and Fox 1999). 

The IRMWT – GTG has sponsored two workshops (November 2000 and March 2002) to assess the efficiency and effectiveness of implementing geospatial technology for incident support.  Participants from both workshops brought in similar issues regarding organization, training, data, and technology.  Solutions included the need for national standards and guidelines for implementing geospatial technology.  Developing national standards and guidelines for implementing geospatial technology for incident support falls within the purview of the National Wildfire Coordinating Group (NWCG), however the development and deployment of geospatial technology is not addressed within the present NWCG Business Models.  

The purpose of this paper is to present a case for implementing proposed short-term and long-term solutions.   The short-term solution addresses some of the immediate needs of the GIS users providing support on scene.   The long-term solution proposes a national inter-agency strategic plan for the efficient and effective use of geospatial technology for fire management, in particular incident support.  

3.  Problem Statement

While the use of geospatial technology for incident support has steadily increased over the past decade, it has been on an ad-hoc basis, agency-by-agency and state-by-state, with varying degrees of success.  Using the 1994 Forest Service document Implementing the Information Framework as a model, issues of concern synthesized from the 2000 and 2002 GTG workshops can be organized within five categories.

1. Organizational

· Lack of an Incident Command System (ICS) GIS technical specialist position with minimum qualifications standards  (filling GIS requests with qualified people is the biggest organizational problem with GIS and Incident support)

· Limited upper management support and funding for implementing geospatial technology for incident support 


2. Training

· No nationally recognized training curriculum for Fire GIS that addresses introductory and advanced training for GIS technical specialists and an overview of GIS capabilities for incident team members, in particular Situation Unit Leaders and Planning Section Chiefs

3. Data Management

· No nationally recognized guidelines for data standards including content, availability, and access

· No guidelines for transitioning data and projects from one team to another or to the local unit when the Incident Management Team (IMT) demobilizes

4. Technology

· Limited on-scene Information Technology (IT) support for equipment and networking

· No Internet access and/or limited bandwidth 

· No guidelines as to what equipment a GIS Technical Specialist (GIST) should be expected to bring versus what should be provided by the incident

5. Applications

· Limited access to available tools/utilities and users’ guides

· No preparations for implementing and supporting GIS applications as the industry makes the dramatic shift from ArcView 3.2 to ArcGIS 8.x 

· No functional requirement standards to drive the development of a national application using ArcGIS

As geospatial technology integrates more with standard operating procedures for incident support, the expected benefits include a more efficient use of resources and access to more sources of better information to support decision-making.  The question no longer is whether or not to use geospatial technologies for incident support but rather how can the use of geospatial technology for incident support reduce costs, improve firefighter and public safety, and facilitate resource protection?  And how can greater efficiencies and effectiveness be achieved?

The answers to these questions require performing a business requirement study and creating a long-term vision with realistic strategies to achieve it.  Some of these strategies include short-term wins, such as position descriptions and training courses.  Others may require institutionalizing a new way of doing business, such as augmenting photocopied IAP maps with wireless devices providing continuous location-based weather and fire behavior information. 

Will the use of geospatial technology (including GIS) increase firefighter safety or improve operational efficiency?  In the future yes.  

David Kehrlein, from the California Governor’s Office of Emergency Services, uses the example of the September 11th to describe the value of information.  Four planes took off that morning in September.  Prior to take off, the passengers aboard the planes had no information concerning what was going to happen.  They did not expect the planes to be used as bombs.  After the two planes hit the World Trade Center, the passengers on the flight that crashed in Pennsylvania had, via cell phones, real-time information about what to expect.  Although by crashing the plane in a vacant field all the passengers and crew lost their lives, hundreds of other lives were potentially saved.  

This all boils down to putting information – accurate and timely – into the hands of the decision maker.  Geospatial technology is key to displaying accurate and timely information relative to your specific location.  

     4.  Proposed Solutions

The proposed solutions are in two parts: short-term (6 months – 1year) and long-term (2 - 3 years).  The short-term involves supporting, improving, and funding some of the efforts currently underway.  The long-term solution proposes the development of a comprehensive national interagency strategic planning process for utilizing GIS technologies for incident support.  

4.1  Short-term Solutions

1.  Geospatial Position Standard –Recognize the GIS technical specialist as an ICS red card position by referring this item to the Incident Command System Working Team for review and action this calendar year. 

The FIRESCOPE GIS Specialist Group has developed a GIST position description for review by the FIRESCOPE Board (Appendix J). This position could be adopted as a national standard, added as a new NWCG position standard, and used for ordering GIST’s for incident support.

2.  Training - Support the inclusion of this training in the Training Working Team’s agenda to maintain the continuous improvement of the GIST training course and facilitate its acceptance as a national ICS course.  (We know the NWCG will not fund this until the TWT recommends it.)

Many of the problems identified in the 2000 and 2002 GTG workshops could be attributed to the growing pains of an ad-hoc implementation of a very complex technology. The introductory GIST training course developed by the FIRESCOPE GIS Specialist Group proposes standards and guidelines that address many of these issues. The overwhelming response to the GIST course suggests that a training course that provides a foundation for using geospatial for incident response is desperately needed.  (This course is currently being modified to meet national interagency incident mapping needs, but lacks an agency sponsor and a long-term funding source.) 

3. Data – Appoint and fund a group to coordinate the identification of the minimum spatial data needed to meet incident management business needs. Support the promotion of access to pertinent data sources within individual agencies and make links to data sources available on the NWCG website.

The FIRESCOPE GIST training course describes potential standards for map products. For example, the situation unit leader has the “Big Five” (Situation Unit Map, Incident Action Plan (IAP) Map, Operational Briefing Sketch Map, Traffic Map, and Facilities Map).  The GIS technical specialist can provide those maps plus many others including fire progression maps, 3-D shaded-relief maps, and habitat areas of Threatened and Endangered (T&E) species.  When minimum standard products are identified; potential data sources can be consolidated and made available in advance of an incident either through the web or CD’s.

4.2 Long-term Solution

1. Strategic Plan - Develop a comprehensive national interagency strategic planning process for using geospatial technologies for incident support

Huxhold and Levinsohn (1995) offer a model of a multi-agency GIS strategic planning process whereby each agency contributes to the development of a GIS Strategic Plan.  Each agency conducts a situational analysis or business process study to assess the current state of its own organization. Each agency then contributes to building the strategic vision that will guide the plan. A feasibility study determines if the vision is financially, technically, and institutionally practical. With a workable strategic vision, the subsequent strategic plan provides a framework and serves as a mechanism for proceeding incrementally with various tactics.  

The vision of the GTG is “Geospatial technology is consistently and effectively used throughout the wildland fire community. The four planning categories described in the 2000 document Executive Summary of the Report on the GTG Workshop Results and Recommendations are the beginnings of a strategic vision with the following goals.
Organization 

Plan and institutionalize a nationwide Fire GIS services and resources program to accommodate a wide range of uses.

Skills Development

Hire and train a force of qualified Fire GIS/GPS specialists that meet national certification standards

Data Management

Continuously examine and improve data access/transmission infrastructures and channels.
Technology/Applications Management

Identify and describe the use of, and continuously enhance Fire GIS/GPS products for a wide range of Interagency Fire Management uses.  

Developing a vision that fills broad national as well as interagency needs requires cooperation at various levels of the organization.  Cooperation takes time and commitment of people who not only understand the technology but the business needs as well.  This solution requires a business requirements study to determine the business needs of the incident management teams.  This study will document potential benefits and examine what constitutes the effective and efficient use of geospatial technology for incident management.  The strategic plan should address the four critical components of GIS (organization, training, data, and technology) and leverage previous work to determine tactics and actions.  Because of the magnitude and complexity of the problems, this alternative would most likely require a contract with professionals experienced in building business models and strategic plans.

5.  Future Direction 

The primary intent of this proposal is to implement short-term wins and to develop a national interagency long-term strategic plan for using geospatial technology for incident support.  However, the strategic planning process could be a model for using geospatial Technologies for other natural disaster response scenarios including floods, earthquakes, and tornados (Amdahl 2001).  Developing a dynamic long-term strategic plan can drive the successful implementation of GIS for fire management for broader long-term benefits as a return on investment (Huxhold and Levinsohn 1995). 

6.  Recommendation

The short-term recommendation is to proceed with:  1) Facilitate the identification of a GIST ICS position by referring it to the Incident Operation Working Team for review and action this calendar year, 2) Add the GIST training program to the Training Working Team’s agenda for review and recommendation this calendar year, and 3) Appoint and fund a group to coordinate the identification of the minimum spatial data needed to meet incident management business needs and modify the NWCG website to include minimum data requirements with web links to data sources.  Once standard geospatial data and applications are established and trained GIS personnel are in place, the benefits of accurate and timely spatial information upon which to base strategic and tactical decisions can be realized.  

The long-term recommendation is to contract with a professional organization to perform business requirements and feasibility studies and develop a National Interagency Geospatial Technology Strategic Planning Process for Incident Management (Appendix I – NWCG Funding of Projects).  Many in the fire community are looking to NWCG for direction regarding geospatial technology for fire operations; these recommendations are a start of something very concrete.
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Appendix E 

Appropriate GIS Coordination Actions to Improve State Response to Acts of Terrorism, Sabotage and Natural Disasters
This document was approved by the NSGIC Board of Directors on October 31, 2001, for distribution to each State Representative.  It offers positive actions that state GIS coordinators can take to make their state more capable of dealing with terrorism, sabotage and natural disasters.  There are many organized activities underway that will result in far more detailed guidance, however, these steps represent common sense actions that can be achieved in a reasonable time period.

Appropriate Actions:
1)  NSGIC members should read “Local Officials Guide, Domestic Terrorism: Resources for Local Governments” published by the National League of Cities in 2000.  It is available at: http://www.nlc.org/nlc_org/site/files/reports/terrorism.pdf .  They should also read “Volume One: Natural Disasters - A Governor’s Guide to Emergency Management” published by the National Governor’s Association in 2001.  It is available at: http://www.nga.org/cda/files/REPORTEMERGUIDE2001.pdf .  These documents will give you a much better understanding of existing response mechanisms and the range of issues.

2) State GIS Coordinators should coordinate effectively with local/state/federal/private partners to inventory available data for our metropolitan areas and features of significant concern that might be subject to sabotage or terrorist acts.

3)  Consider working with your state fire training academies, emergency management agencies, FEMA liaison, and possibly the lead FBI Field Agent in your state to do the following:

a)  Learn what role THEY would like you to help with in emergency response situations.

b)  Consider setting up mutual aide support networks in the event a neighboring jurisdiction needs assistance.  This is what the fire departments have done for decades to great effect.  We need to trade data freely between jurisdictions (your mutual aide partners) to learn their “quirks” ahead of time.  Your neighboring jurisdictions can also act as your off-site data repositories.

c)  Do better inventories of residential and commercial properties incorporating the employment information available in the Bureau of Labor Statistics 208 database by geo-coding it.

4)  Work over the next few months to fully enable compliant metadata and NSDI Clearinghouse nodes in your state. 

5)  Embrace existing national standards such as those endorsed by the FGDC and be prepared to work on newly proposed I-Team standards processes to get a complete set of workable national standards.

6)  Adapt all new data production to appropriate national standards.

7)  Consider creating special GIS Technical Teams with people that are willing to work on emergency operations.  Equip and train them properly to respond to such events.  You can use the Incident Command System model for this activity. 

8)  Ensure that Internet Mapping sites are secure to cyber-terrorism attacks and virus activities.  Monitor your sites to determine usage patterns and possible attacks on your system.

9)  Ensure that geospatial data stays accessible in your state.

10)  Don’t promise more than you can live up to.  Most people don’t understand the intensity or duration of these events and will not be prepared unless appropriately trained.

Compiled by Bill Burgess (Maryland), Tony Spicci (Missouri) and Zsolt Nagy (North Carolina)
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Executive Summary of the Report on the GTG Workshop 

Results and Recommendations
National Fire Conference, November 28, 2000

San Diego, California
Workshop Purposes

· Fire fighting professionals and geospatial experts networking

· Identify and prioritize needs, interests, and resources

· End users review fire year 2000.

· Who’s doing what and where: GIS capabilities, data, and services

· Fire fighter’s/GIS resource directory planning

Summary

Nationwide interest in and the need for a comprehensive and organized approach to providing Fire GIS information, certified specialists, and other related resources is clear.  GTG Workshop participants’ involvement, and request for continued and longer GTG workshop opportunities indicates a sense of urgency and enthusiasm for this work to continue.

The recap below, of those highest rated workshop ideas and comments provide a valuable guide to the NWCG, IRMWT, and GTG for what direction its GIS related planning and activities should take in the years ahead.

1. Establish Fire GIS positions for oversight and support at a broad regional level, not limited to area command and not to go out on incidents.  One person per zone or for each geographic area.  Need Fire GIS people with similar superior skill levels; able to communicate up and down through the layers of involvement; able to operate as a team; and not focus on suppression only. (21 points)

2. We need qualification standards for GIS/GPS specialists for 310-1 position descriptions (16)

3. Enhancing existing products and creating a clearing house for California OES; fire mapper; and others (15)

4. Fire fighters using GPS without knowledge of datum including: units and measure conversions; township ranges data format (degrees or minutes and seconds?); too quick to change datum without proper understanding; and lack of datum transmission standards and knowing how to communicate coordinates. (13 points)

5. Internet connections were terrible (bandwidth delivery to remote locations). (12 points)

6. GEOMAC warehouse  (11 points)

7. Have a directory of local contacts for Fire GIS/GPS as a point of central information.  Directory to include everything from regional to local levels, and geographic mobilization guides (10)

8. Expand GIS use for fire decisions.  Expand GIS use to include more than suppression, mapping, and ICS.  Example: use GIS for prescribe fire support.  Creating national data standards will be important. (10)

9. Lack of Fire GIS teams (10)

These highest rated areas of interest and need fall into four primary categories for initial planning.

· Plan and institutionalize a nationwide Fire GIS services and resources program to accommodate a wide range of uses. (To support priority items 1, 2, 3, 6, 7, and 8 above)
· Hire and train a force of qualified Fire GIS/GPS specialists that meet national certification standards.  (To support priority items 1, 2, 4, 7, and 9 above)

· Identify and describe the use of, and continuously enhance Fire GIS/GPS products for a wide range of Interagency Fire Management uses.  (To support priority items 3, 4, 6, and 8 above)    

· Continuously examine and improve data access/transmission infrastructures and channels (To support priority items 4, and 5.)

In closing, the GTG recommends the continuation of the kind of networking, learning, and planning that was begun at the 1st National Fire Conference 2000, NWCG — GTG workshop.

Appendix I

NWCG Funding of Projects

Project Proposal:  Evaluate the use of geospatial technologies including Geographic Information Systems (GIS) for incident support

Funding requested: $45,000 (FY02), $45,000 (FY03) (contract)

1. Project goal:                                                                                                               

Identify the business requirements associated with the current uses of geospatial data and technologies in support of incident operations.  Recommend future actions, process and associated standards to facilitate proper management and use of geospatial technology and data for incident support. 

2. Description of the problem this project solves:      

With no coordination, planning, or guidelines, the incident commander is left to decide if and when to use very complicated and expensive technology to support decision making on an incident. This approach can lead to inefficient and improper use of this technology.  At a minimum the current approach leads to increased incident costs and confusion at a time when the firefighting organization must be operating at its most organized and efficient level.

3. Quantitative description of the outcome:                                                                              

This project will produce a report containing the current business processes that use geospatial technologies for incident support, identify opportunities for future development and coordination, and recommend standards, process and procedures to facilitate economical use of this technology. 

4. Description of the current status/ situation:                                                                           

At this time there is little or no interagency coordination of geospatial applications or data.  Estimates indicate that geospatial technology was used to some degree on 80 percent of D size and larger fires during calendar year 2000.  Much of the work was accomplished by utilizing federal facilities and personnel; the remainder of the work was completed by contract equipment and technical specialist.  Some of the contacted resources had never supported fire suppression activities before and were left on their own to develop data and products which caused delays in incident planning. In some cases maps were being produced by Area Command, the local management unit, and a contracted resource for the same incident showing different fire front locations, causing confusion and planning errors.  

5. Outline the existing constraints:                                                                                             

The Incident command team cannot be expected to make informed, economical decisions about the use of geospatial technology on an incident while in the heat of battle. 

6. What is the relative priority of this project?  Very High

7. What are the consequences of not doing this project?                                                         

The continuation of less than efficient use of geospatial technology, redundant purchase of data, and the continued uncoordinated or planned use of a expensive resource.  

8. What is the project’s duration and relative size?                                                      

Approximately two years will be required to complete this project. The project will require coordination with the Incident Operations Working Team, and the Incident Business Practices Working Team, agency GIS coordinators as well as the cooperation and support of Incident Commanders.

9. List alternative strategies, pros cons and estimated lifecycle costs:                                     

Other strategies considered:                                                                                                     

Do nothing     
Pro – No budgeted costs   Con – continued inefficient use of technology

10. Estimated lifecycle costs:







The lifecycle cost associated with this project cannot be estimated until the investigation and planning phase is complete. Revisions will be proposed as needed by the GTG. Implementation will be posed as a separate project.  

11. Discuss resource availability, this leads to who ultimately does the work: 

 Expertise will be need in three separate areas to complete this effort, Business area, Technical area, and Project organization. Assuming that federal employees were dedicated to this task full time for a minimum of four months each, during active fire season, this project would utilize 1 FTE.  The funding requested would be used for travel, a writer-editor contract, and final report preparation.

12. Funding alternatives, who else can fund this project?                                                       

Individual agency will pay salaries but involvement, support and funding of this project by the NWCG and the IRMWT is critical to success.  

13. NWCG Funds to be used for travel & contracting.

Appendix J

Incident Command Position Description

