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Introduction 

Most data that is used to formulate a fire management plan can be used and in some cases will be a required input for the Fire Program Analysis Preparedness Module (FPA PM).  The following data and descriptions reflect the FPA team’s view of the process and data need requirements as it stands now.  For clarity the data elements are noted as either spatial or optionally spatial and required for FPA or optional.  As with all data there are various sources for both digital and analog data, both are listed, the lists are not complete but offered as a sample.

Possible data work items and suggestions are listed under the Comments section. This Document is written from a spatial analyst’s perspective and is not all-inclusive. 

All of the data elements listed are NOT required spatial inputs for FPA PM or a Fire Management Plan.  Preparing and using these data for a unit fire management plan will aid in the development of FPA PM inputs.

Data Use Table 

	Data element
	Short Name
	Spatial 

Coverage
	Required Input FPA PM
	Used in

Fire Mgt. Planning
	Comments

	Land management Direction
	
	Optional
	Yes
	Yes
	If spatial, this coverage includes Resource Management Plan (RMP) and or Land Management Plan (LMP) coverage polygons.  The land management direction should be described in similar terms across the planning unit.  Edge matching of both line work and attributes will be important in the design of FMU polygons.  The responsibility for negotiating the details of edge matching falls to the local fire management staff.

	Fire Planning Unit
	FPU
	Yes
	Yes
	Yes
	The responsibility for the design of the FPU layer falls to the local fire managers within the cooperating/neighboring agencies.

	Fire Management Unit
	FMU
	Yes
	Yes
	Yes
	The basic building block for the fire management plan and Fire Program Analysis. Some of the products (spatial and tabular) that can facilitate this process are: development of shaded relief, fuels classification, vegetation, fire occurrence, rainfall, and fire response area displays either digital or hardcopy.

	Dispatch Location
	DL
	Yes
	Yes
	Yes
	The ROSS application available at most Dispatch Offices has the ability to generate a report that can be used to develop this layer but the data should be verified because the system has produced resource location errors in the past.

	Work Load Location
	WLP
	No
	Yes
	Optional
	This point is generated by PCHA99 the Latitude and Longitude values can be adjusted by the user

	Data element
	Short Name
	Spatial 

Coverage
	Required Input FPA PM
	Used in

Fire Mgt. Planning
	Comments

	Fire Statistics

(Historic Fire Occurrence)
	
	No
	Yes
	Yes
	There is an expected GIS workload with this data.  The location of an individual fire start is often positioned in the middle of the section in which it was discovered.  The fire locations should be reviewed and corrected if found to be in error.  A process to correct locations requires the data to be entered into PCHA and exported to GIS (shapefile format) for correction. The spatial accuracy of this data should locate the spatial feature within 600 feet of the actual location of the point of ignition.  If a fire location is to be corrected a documented source for the correction must be identified.

	Fuel Type
	
	Optional
	Yes
	Yes
	If digital fuels spatial data is available calculated percentage by FMU should be produced in a report and supplied to the Fire Planning team. Fire Regime and Condition Class

	Slope
	SLP
	Optional
	Yes
	Yes
	If the DEMs are available consider producing 3D models and shaded relief displays to aid in FMU design. (may be associated with the fire event rather than FMU)


	Data element
	Short Name
	Spatial 

Coverage
	Required Input FPA PM
	Used in

Fire Mgt. Planning
	Comments

	Weather Statistics
	
	No
	Yes
	Yes
	There is a tabular workload associated with this data.  The historic weather records should be validated for accurate information and corrected using Fire Family Plus if found to be in error.  Summary weather statistics should be generated for each FMU

	Vegetative Cover
	VEG
	Optional
	No
	
	The vegetative cover should be described across the Fire Planning Unit (FPU) in the same terms and at the same resolution.  This may require edge matching the spatial and descriptive data with adjacent agencies to assure consistency.

	Agency Boundaries
	
	Optional
	No
	Yes
	This coverage should be described in the same terms for the Planning Unit.  Edge matching and attribute matching will require negotiation between agencies.

	Transportation
	
	Optional
	No
	Yes
	This theme will require the edge matching of line work and attribute data between agencies to be useful to the interagency fire planning team.

	Hydrography
	
	Optional 
	No
	Yes
	This theme will require the edge matching of line work and attribute data between agencies to be useful to the interagency fire planning team.

	Response Zones
	
	Optional
	No
	Yes
	One coverage should be adopted and maintained by the planning unit

	Large Fire History
	
	Optional
	No
	Yes
	This theme will require the edge matching of line work and attribute data between agencies to be useful to the interagency fire planning team.

	Potential Vegetation 
	PNV
	Optional  
	No
	Optional
	This theme will require the edge matching of line work and attribute data between agencies to be useful to the interagency fire planning team.

	Ownership
	
	Optional
	No
	Yes
	One coverage should be adopted and maintained by the planning unit


	Data element
	Short Name
	Spatial 

Coverage
	Required Input FPA PM
	Used in

Fire Mgt. Planning
	Comments

	Threatened, Endangered, Sensitive Species
	TES
	Optional
	No
	Yes
	This theme if digital will require the edge matching of line work and attribute data between agencies to be useful to the interagency fire planning team.

	Wildland Urban Interface
	WUI
	Optional
	No
	Yes
	This theme will require the edge matching of line work and attribute data between agencies to be useful to the interagency fire planning team

	Populated Places
	
	Optional
	No
	Yes
	This is a reference layer and is available as an ESRI data set at 1:100,000 scale.


Data Description Table

	Data element
	Short Name
	Format 


	Spatial Feature
	Data Attributes
	Sources

	Land management Direction
	
	Unit Discretion
	Poly / Raster
	
	Resource Management Plans, Land Management Plans

	Fire Planning Unit
	FPU
	ESRI Shape file
	Poly
	See appendix A
	This data set can be built in several ways using administrative boundaries, topographic features, cooperative agreement boundaries etc. 

	Fire Management Unit
	FMU
	ESRI Shape fire
	Poly
	See appendix A
	This data set can be developed in several ways using both spatial analysis and or registered base maps. Information to consider is Topography, Vegetative Conditions, Land Management Plan Direction, Historic Fire Occurrence, and Historic Weather Patterns

	Dispatch Location
	DL
	ESRI 

Shape file
	Point
	See appendix A
	Agency infrastructure databases, Resource Ordering and Status System (ROSS), Ground Survey, GPS locations

	Work Load Location
	WLP
	Lat / Long
	Point
	ASCII Text one point per FMU
	This information will be generated by PCHA or can be entered by the user

	Fire Statistics
	
	FPL / RAW
	
	ASCII Text Columnar
	Agency Fire Occurrence Achieves (NIFMID, SACS), Fire Reports

	Fuel Type
	
	Fire Behavior

Fuel Model
	Unit discretion
	ASCII Text % of by FMU
	Vegetation cover class  crosswalk, Ground Surveys, Ocular Estimates, FARSITE Landscape File, aerial photo delineation

	Slope
	SLP
	Percent
	Unit discretion
	ASCII text representative percent slope per FMU
	Digital Elevation Models (DEM), Fire Reports, planar measurements

	Weather Statistics
	
	FWX
	
	See Fire Family Plus UG
	Weather Information Management System (WIMS), Local records


	Data element
	Short Name
	Format 


	Spatial Feature
	Data Attributes
	Sources

	Vegetative Cover
	VEG
	Unit discretion
	Unit discretion
	Unit discretion
	classified satellite imagery, vegetative surveys, FARSITE Landscape files, or aerial photo classification, hard copy maps.

	Agency Boundaries
	
	Unit Discretion
	
	Agency 
	Agency data



	Transportation
	
	Unit Discretion
	Line
	Surface, name, Owner
	Agency infrastructure databases, Digital Line Graphs from USGS http://edc.usgs.gov/products/map/dlg.html, ESRI data set, planameteric maps

	Hydrography
	
	Unit Discretion
	Line
	Name
	Digital Line Graphs from USGS http://edc.usgs.gov/products/map/dlg.html, Agency corporate data, National Hydrologic Data (NHD) http://nhd.usgs.gov/data.html

	Response Zones
	
	Unit Discretion
	Poly / Raster
	
	State or local data sources

	Large Fire History
	
	Unit Discretion
	Poly
	Year, Name
	Local fire management units

	Potential  Natural Vegetation 
	PNV
	Unit Discretion  
	Poly / Raster
	
	Vegetation Management specialist

	Ownership
	
	Unit Discretion
	Poly
	
	Agency records, Bureau of Land Management, County records


	Data element
	Short Name
	Format 


	Spatial Feature
	Data Attributes
	Sources

	Threatened, Endangered, Sensitive Species
	TES
	Unit Discretion
	Poly
	
	May be summarized from the land or resource management plan

	Wildland Urban Interface
	WUI
	Unit Discretion
	Poly
	
	State and Local fire organizations

	Populated Places
	
	Unit Discretion
	
	
	ESRI Data: U.S. Populated Place Areas other ESRI sources, USGS


Data Element Definitions:

Land Management Direction: Land management direction is found in the administrative unit Land Management Plan or Resource Management Plan. The direction usually relates to an area (polygon) feature but in some cases may relate to a linear (Line) or point feature.

Fire Planning Unit (FPU): An administrative or organizational entity.  Consists of one or more Fire Management Units.  FPU's are the geographic scope of the landscape defined for fire management analysis.  Fire Planning Units may relate to a single administrative unit, a sub-unit, or any combination of units and sub-units.  Fire Planning Units are scalable, and may be contiguous or non-contiguous.  Fire Planning Units are not predefined by Agency administrative unit boundaries, and may relate to one or more agencies. A grouping of Fire Management Units as agreed upon by local, interagency wildland agency administrators as well as local and state governments.  This may be a dispatch zone or a combination of dispatch zones or local geographic areas

Referenced from: FPA Glossary

Fire Management Unit (FMU): Is any land management area definable by objectives, management constraints, topographic features, access, values to be protected, political boundaries, fuel types, major fuel regime groups, and so on that set it apart from the management characteristics of the adjacent unit. It is represented spatially by a single polygon. An area of the planning unit that can be represented by a set of fire behavior data based on a one or more fuel models, slope class, and set of weather data. Each FMU is part of a Fire Planning Unit (FPU)

Referenced from: FPA Glossary

Dispatch Location:  The designated headquarters or station, representing a more generalized location that is used                                                                                          as the dispatch point for initial attack forces, and from which travel distances to a Workload Point is measured. 

Referenced from: FPA Glossary

Workload Location: The Workload Location is the hypothetical center for all of fire occurrence within a FMU and is calculated by the FPA/PCHA system for each FMU. The end user may change the calculated location.

Referenced from: FPA Glossary

Fire Statistics (historic fire occurrence): The historic fire statistics that describe the location, date of discovery, final size, slope, aspect and other associated information with a single fire occurrence. 

Fuel Type: An identifiable association of fuel elements of distinctive species, form, size, arrangement, or other characteristics that will cause a predictable rate of spread or resistance to control under specified weather conditions. (FBO Fire Behavior Fuel Models 1-13, custom models ok)

Slope: 

Percent: The ratio between the amount of vertical rise of a slope and horizontal distance as expressed in a percent.  One hundred feet of rise to 100 feet of horizontal distance equals 100 percent

Class: Part of the National Fire Danger Rating System (NFDRS).  Code which designates the most common slope encountered in the primary fire problem area on a protection unit.  Slope class 1 is 0-20%, slope class 2 is 21-40%, slope class 3 is 41-55%, slope class 4 is 56-74%, and slope class 5 is 75% or greater

Weather Statistics (historic weather): The measured daily weather statistics associated a individual weather station. 

Agency Boundaries: The Land Management Agency Administrative Boundary (not Proclaimed Boundary). Usually a polygon feature attributed with agency names

Transportation: The system of constructed features that serve as travel routes, Includes trails, and roads of all types. Usually a line feature, attributed with name or route numbers

Hydrography: A depiction of the hydrographic features of the landscape, commonly know as rivers, streams, lakes, or springs. Usually represented by Lines, points and polygons with names as attributes.

Response Zones:  Agency with primary responsibility for fire suppression on any particular land area.  See also: Fire Agency (Wildland Fire); Responsible Fire Agency (Wildland Fire).

Large Fire History: The final fire perimeter representing the area affected by a wildfire. The attributes should indicate the fire out date, fire name, and source of the line work

Ownership:  The surface management or legally documented land ownership. Usually represented by a polygon

Threatened, Endangered, Sensitive Species: An area of concern because of the presences of or habitat required by a species of plant or animal that has been identified by the Endangered Species Act or Agency Management as in need of special land management considerations. Usually represented by a polygon attributed with a species of concern designation

Wildland Urban Interface: The line, area, or zone where structures and other human development meet or intermingle with undeveloped wildland or vegetative fuels.  Synonym: 1-Zone (Wildland Fire); Urban Interface (Wildland Fire).

Appendix A

DRAFT Fire Program Analysis Geospatial Data Standards
Data Source: Best available source with a target of NMAS 1:24,000 (1:63,360 for Alaska)

Data Format: ESRI Shape File

Projection: Geographic; Defined; Projection file (.prj) required

Units: Decimal Degrees

Datum: North American Datum 1983

Positional Accuracy:

The Spatial data standard for the following spatial features will be based on the Federal Geographic Data Committee (FGDC), National Standard for Spatial Data Accuracy (NSSDA); Reference document FGDC-STD-007.3-1998 for both horizontal and vertical accuracy.  

Metadata: FGDC compliant, Layer Level 

Layer: Fire Management Unit 

Feature Type: Polygon

Layer Description: Is any land management area definable by objectives, management constraints, topographic features, access, values to be protected, political boundaries, fuel types, major fuel regime groups, and so on that set it apart from the management characteristics of the adjacent unit. It is represented spatially by a single polygon. An area of the planning unit that can be represented by a set of fire behavior data based on a one or more fuel models, slope class, and set of weather data. Each FMU is part of a Fire Planning Unit (FPU)

References: List agency references for guidance or direction that apply to this layer
Data Items:

	Item Name
	Type
	Length
	Example
	Comments

	*FPA_ID
	Long
	34
	12345678910
	Generated by FPA system

	*FMU_ID
	Long
	34
	0106345
	Generated by FPA system?

	*FPU_ID
	Long
	34
	0106340
	Generated by FPA system?

	*FMU_Name
	String
	60
	Denver WUI zone 1
	User Generated

	*FPU_Name
	String
	60
	State Protection North Zone
	User Generated

	*Date_Cur
	Date
	8
	10022004
	Currency of the polygon geometry


Layer: Dispatch Location

Feature Type: Point

Layer Description: The designated headquarters or station, representing a more generalized location that is used                                                                                          as the dispatch point for initial attack forces, and from which travel distances to a Workload Point is measured.

References: List agency references for guidance or direction that apply to this layer
Data Items:

	Item Name
	Type
	Length
	Example
	Comments

	*FPA_ID
	Long
	34
	12345678910
	Generated by FPA system?

	*DispatchLocation_ID
	Long
	34
	0206234
	Generated by FPA system?

	*Location_Name
	String
	60
	Denver Engine Station  #7
	User Generated


* Note precision and scale is not required for these items (Decision: Prototype workshop Seattle WA, October 9, 2003) the system default values are acceptable.

Appendix B

General Definitions

Coverage : A set of thematically associated data considered as a unit. A coverage usually represents a single theme such as soils streams roads or land use. 

Referenced from: Berry, Joseph K. 1993. Beyond Mapping: Concepts Algorithms and Issues in GIS. Fort Collins, Colorado: GIS World,Inc.

Datum:  A mathematical description of a smooth surface that closely fits the mean sea-level surface for an area of interest. A datum is derived from a chosen ellipsoid, and provides the surface to which a cartographer refers ground control measurements. Maps of large extent must use consistent parameters for ellipsoid and datum to insure consistency between the map projection and ground control. 10
Referenced from:  Padmanabhan, G., Mark R. Leipnik, and Jeawan Yoon. 1994. A Glossary of GIS Terms. Fargo, North Dakota: North Dakota State University.
Layer: A term commonly used to describe the graphic component of a GIS database. Each layer contains a set of homogeneous map features registered positionally to other database layers through a common coordinate system. Data is separated into layers based on logical relationships and the graphic portrayal of sets of features. The term layer is used in a cognitive sense to describe a grouping of map features which are organized and stored by the GIS software in many, and typically proprietary ways.

Referenced from: Antennucci, John C., et al. 1991. Geographic Information Systems: A Guide to the Technology. New York: Van Nostrand Reinhold.
Map scale: The ratio of units of linear measurement on the map to units of measurement on the earth. Scale often is stated as a representation fraction such as 1:2,000, where one part or unit of measurement on the map is equal to 2,000 parts or identical units of measurement on the earth. Scale also can be stated in specific measurement units such as 1"=100', where 1 inch on the map is equivalent to 100 feet on the ground

Referenced from: Antennucci, John C., et al. 1991. Geographic Information Systems: A Guide to the Technology. New York: Van Nostrand Reinhold

Resolution: Resolution is the accuracy at which a given map scale can depict the location and shape of geographic features. The larger the map scale, the higher the possible resolution. As map scale decreases, resolution diminishes and feature boundaries must be smoothed, simplified, or not shown at all. For example, small areas may have to be represented as points. 
2. Distance between sample points in a lattice. 
3. Size of the smallest feature that can be represented in a surface. 
4. The number of points in x and y in a grid or lattice (e.g., the resolution of a U.S. Geological Survey one degree DEM is 1201 x 1201 mesh points).

Referenced from: Environmental Systems Research Institute (ESRI), Inc. 380 New York Street, Redlands, California.

Theme: A user-defined perspective on a coverage, grid, tin, or image geographic data set specified, if applicable, by a coverage name and feature class or data set name attributes of interest, a data classification scheme, and theme specific symbology for drawing.  

Referenced From: Environmental Systems Research Institute (ESRI), Inc. 380 New York Street, Redlands, California.

WIMS (Weather Information Management System): An interactive computer system designed to accommodate the weather information needs of all federal and state natural resource management agencies.  Provides timely access to weather forecasts, current and historical weather data, the National Fire Danger Rating System (NFDRS), and the National Interagency Fire Management Integrated Database (NIFMID).

Referenced From:  FPA Glossary


