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Geospatial Technology for Incident Support

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, local data, global positioning systems (GPS) and satellite images, aerial photography, and infrared imagery (IR). Once compiled this data is used to support fire behavior analysis using applications such as FARSITE to support decision-making, 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 problems that incident teams are having with GIS 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 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)

2. Training

No nationally recognized training curriculum for Incident Support 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 IMT demobilizes

4. Technology

Limited on-scene IT support for equipment and networking

No Internet access and/or limited bandwidth 

No guidelines as to what equipment a 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!  

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 where you are on the ground.  

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.  Organizational: Geospatial Position Standard – It is recommended that the attached GIS technical specialist position be provided to the Incident Operation Standards Working Team for review and action this calendar year.  Task a group with reviewing the skills and associated workload need to properly support incident operations with geospatial technology.  (Combined task with number 3 Data below)

2.  Training: It is recommended the attached training outlines be submitted the Training Working Team with direction to standardize, maintain and continue to improve the GIST training course and facilitate its acceptance as a national ICS course.  

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 long-term funding source.) 

3. Data: Appoint and fund a group to coordinate the identification of the minimum spatial data, applications, and organization 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 one central website possible the NWCG page.

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 Solutions

Technology and Applications: 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 wildfire GIS services and resources program to accommodate a wide range of uses.

Skills Development

Hire and train a force of qualified geospatial information specialist to meet the needs of incident management.

Data Management

Continuously examine and support the improvement of data access and transmission 

infrastructures and channels.
Technology/ Applications Management

Identify and describe the use of, and continuously enhance wildfire GIS, GPS, remote sensing and associated technologies to support 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.

5.   Future Direction

The primary intent of this proposal is to implement short-term wins and lay the framework for the development of a national interagency long-term strategic plan for using geospatial technology for incident support.  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:  

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 development and maintenance, with associated actions and results this calendar year

3) Appoint and fund a group to coordinate the identification of the minimum spatial skills, organization, and data needed to meet incident management business needs.  Initiate the development of  a website to include minimum data requirements with web links to data sources.  

The long-term recommendation:

Facilitate, either by tasking a current NWCG working team or appointing and funding a group to perform the business requirements and feasibility studies need to develop a National Interagency Geospatial Technology Strategic Planning Process for Incident Management. 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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