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A Recommended Approach for Simplifying 

Wildland Fire Occurrence Reporting and Creating GIS Layers from 

Wildland Fire Occurrence Data

Abstract

Wildland fire occurrence data has practical and academic application.  It is an essential component for the development of statistical methods for the assessment of fire risk and allows researchers and managers to assess the landscape level effectiveness of fuel management programs.  

Introduction/Background

Wildland fire occurrence data has practical and academic application.  It is an essential component for the development of statistical methods for the assessment of fire risk and allows researchers and managers to assess the landscape level effectiveness of fuel management programs.  Having knowledge of local fire regimes aides in the prioritization of tactical fire suppression efforts. These landscape level analyses are crucial today with the continuing sprawl of the wildland urban interface, smoke emission issues: both on the ground and global, and the increased financial accountability placed upon fire management agencies. Wildland fire managers and federal/state legislators need a way in which to visually illustrate historical fire locations and show the public that strategic plans are being proposed which address: fuel loading and mitigation strategies, wildfire cause and arson education, as well as the long-term ecological and economic effects of wildfires.

There have been attempts to evaluate the integrity of the national fire history data. One such report: the National Interagency Fire Statistics Report (NIFSIP), published in 1998 by the U.S. Forest Service, surveyed the numerous federal and non-federal databases in existence and built a business model. A more recent study  (Hardy, et al, 2001) attempted to integrate these federal and non-federal databases for the year’s 1986 thru1996. Both studies underscored the numerous challenges associated with the integration of federal, state, and municipal databases and the need for a common methodology and consistent positional accuracy. Some technological advancements have been made since these studies, in the way of computer enhancements, software upgrades, automated application development, and integrated geographic information systems (GIS) for fire reporting. Unfortunately little thought to a comprehensive national fire occurrence 

database is being addressed.

Because the emphasis of federal, state, and local fire management agencies is upon their area of jurisdiction it is a challenge for the individual agencies to perceive any benefit from the creation of a national uniform standard or common database, or broad-scale analyses. The resolution of location data presents a significant challenge.

Below is the status of what databases currently have fire occurrence data stored in them:

       Non-Federal fire database

Some states utilize the National Fire Incident Reporting System (NFIRS) and is most broadly used by rural, local, and volunteer fire departments. In fact, as pointed out in the survey conducted by Hardy etc. al. 2001 participation in NFIRS and reporting to State Fire Marshall offices is voluntary. Consistent reporting, duplication of reporting or total lack of reporting by local fire departments is a significant hurdle that needs to be addressed. Many States do have established modern fire reporting systems, albeit with varying degrees of complexities, (Appendix <states spreadsheet) and these have been successfully integrated in national fire occurrence analyses although tenuously due to location variation.

National Fire Plan (2001)
With the implementation of the National Fire Plan (NFP) in 2001, many field personnel in Federal and State agencies were inundated with data calls.  The NFP emphasizes collaboration and cooperation between State and Federal agencies.   NFP identified accountability, with respect to oversight, coordination, program development, and monitoring of work as a critical component for successful implementation on NFP.      The Office of Wildland Fire Coordination contracted with Booz, Allen, and Hamilton to create the Integrated National Fire Plan Operations and Reporting System (NFPORS).     This system is based on NFPInfo (both Interiors and Forest Service version), NFP Data Mart, wildland fire occurrence data from SACS and BLM Fire Reporting (1202), and Forest Service.    NFPORS will have a spatial component to it.

National Fire Plan Policy (1995)

The National Fire Policy emphasized that there should be an interagency fire occurrence database.   The National Fire policy Review Action Plan calls for closer coordination and cooperation with Federal and State agencies in the wildland fire community.  A team of wildland fire specialists was put together to create the business process and conceptual model for the National Interagency Fire Statistics Information Project (NIFSIP).   However the project was dropped in fall 1998 for unknown reasons.

USDA Forest Service database 

USDA Forest Service units enter data from Report 5100-29 into their local databases and electronically submit the data to the national database called the National Interagency Fire Management Integrated Database (NIFMID) located at the USDA National Information Technology Center in Kansas City, Missouri.  This database is currently being revamped.

       Department of the Interior fire databases

The Department of Interior (DOI) agencies – BIA, FWS and NPS – submit data from the DOI Form – 1202 to the common Shared Applications Computer System, or SACS, located at the National Interagency Fire Center in Boise, Idaho.  BLM maintains their data in a separate Oracle database with a web interface called BLM Fire Reporting.   Starting sometime this year FWS will have a separate database that will be similar to the BLM database in that it will be web based, but its attributes will be from the NIFSIP report. 

        Department of Defense and Department of Energy
Some lands under the DOD control maintain fire reporting but little attempt has been made to allow integration of this data into the jurisdictional state or a common fire reporting systems amongst all DOD owned lands.

      Large wildland fires reporting (ICS 209)

The Incident Status Summary submitted to the GACC, is used to report large wildland fires burning on lands under federal protection or federal ownership.  Large fires are classified as 100 acres or larger in timber fuel types, and 300 acres or larger in grass fuel types, and Type II fires on BLM lands.   Fires within a complex should be aggregated and included on one ICS 209.   A complex is two or more individual fires located in the same general proximity, which are assigned to a single incident commander or unified command to facilitate management.   When fires are assigned to complex individual fires with their acreage should be listed in the remarks section.  Any reassignment of fires or resources to or from the complex should be explained in the remarks.  

The ICS 209 is submitted by the agency that has protection responsibility for the fire regardless of who administers the land.  If the protection agency is non-federal and chooses not to meet federal reporting standards then the federal agency that has administrative jurisdiction will submit the ICS 209.  These reports will be sent to the GACC at the times specified.   

The ICS 209 data is housed at the USDA Forest Service computer center in Kansas City and is called SitReport.

Problem Statement

Currently, there is no consistent or easy way to display fire occurrence data across Federal and State agencies in GIS.   There are at least seven different Federal databases for fire occurrence and maybe as many as 50 different State databases.   There needs to be an easy and consistent process to upload fire occurrence data into GIS.

Proposed Solutions

a. Introduction of Solution

Fire occurrence data is often imported into Geographic Information Systems (GIS) to support resource management decisions and wildland fire predictive models and risk assessments.   Currently, four Federal agencies and many States store wildland fires occurrence in databases.   These databases have different attributes that are not necessarily compatible.  Federal agencies record a fire location by latitude and longitude or by UTM coordinates and zone.  Many state agencies record fire occurrence location by latitude and longitude, but others just by fire district or county.   Even within a state, there are different levels of data reporting.  Another example is that the Department of Interior uses a field called fire type and the USDA Forest Service does not.  The inconsistencies are many and not easily interpreted by GIS specialist or wildland fire specialist not familiar with other agencies data.  In addition, see the data spatially would all help the data integrity and quality of the data (figure 1).
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Figure 1:  Federal fire occurrence in the conterminous U.S. from 1986 to 2000.  This figure illustrates without a current spatial component to check fire location that many Federal wildland fires have been reported in the wrong location.

Below are generalized solutions to solve the problem statement that there is currently no consistent or easy way to display fire occurrence data across Federal and State agencies in GIS.  

1. Incorporate fire occurrence data into NFPORS and require that all State and Federal Agencies use the database for fire occurrence.   NFPORS will have GIS capabilities by FY 2004.

2. Create a go between (middleware) application between the existing databases that combines all of the interagency fire occurrence data into a normalized interagency database that is easily exported to a GIS file.

3. Hire a GIS specialist (fire occurrence data Czar) at NIFC to upkeep the interagency State and Federal Records and maintains a normalized GIS fire occurrence database.

4. Create a fire occurrence application from the NIFSIP 1998 Report, but make sure that this application had a spatial component.

5. Create a new fire occurrence application that emphasizes State involvement with the Federal wildland Fire Agencies including.

b. Advantages and Disadvantages of Each Solution

There are many ways to compare alternatives.   Below is a brief summary of the advantages and disadvantages of each.   Table 1 gives a simplistic view of comparing the alternatives.  The statements in Table 1 are only approximates based on the authors’ knowledge of past NWCG or Agency projects.

Option 1:  The advantages to NFPORS is that the business case and architecture are in the process of being completed for fuels projects, and it is felt by the authors that adding all wildland fires to the business case and architecture would not increase cost significantly.    The disadvantage to NFPORS is that the States have not been involved.  NFPORS is only a Federal reporting system.

Option 2:  This is a fairly inexpensive short-term solution for the Federal Agencies and a not so easy fix for the States.   The disadvantage of this solution is that there is no fix to the quality of the spatial data being inputted into the system.

Option 3:  This individual could create an easy to use GIS layer with Metadata.   This would be a full time job gathering data and maintaining all of the individual Federal and State database contacts and connections.     

Option 4: The business model has already been completed.  There was no input from State Agencies on the business model.   

Option 5:  The option would start all work from scratch and make sure the States were involved.  

	Option
	Estimated Time Until Functional
	Has Business Case been started?
	Estimated Cost
	How fully will this solve the problem statement

	1
	October 2004
	Yes
	$500,000
	Fully for Federal Agencies

	2
	October 2003
	No
	$800,000
	Short term solution

	3
	January 2003 
	No
	$90,000/year
	Somewhat

	4
	October 2005
	Yes
	$2,000,000
	Fully for Federal Agencies

	5
	October 2006
	No
	$2,500,000
	Resolves the issue


Table 1:  Summarizes the alternative by timeframe, cost and effectiveness.   
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Fire Occurrence data for NPS, BIA, FWS

http://www.fire.nps.gov/bia/planning/firedata/fire_occur2000.htm
California Department of Forestry Fire Occurrence Data

http://frap.cdf.ca.gov/data/fire_data/history/fire_historyfr.html
Use of FWS fire reporting form

http://fire.r9.fws.gov/fm/docs/1202.pdf 

Fire occurrence data tracked by the USFS

http://www.fs.fed.us/fire/fuelman/fireloc1999/arc.html
