Discussion Paper – NWCG GIS Data Layer Standard

Fire Management Unit (FMU)

April 14, 2010

This document provides assumptions, rationale, clarifications, examples, or background related to the Fire Management Unit data standards.  

Other details and guidelines on data content specific to the feature class are described in Section 4: Discussion of the related GIS Data Layer Standard.
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Data Standard Requirements:

General objectives and requirements for the data standard are outlined below:

· Design must accommodate collection and storage of fire management unit features 
· Provide structure or method to access fire management unit information stored in other datasets or documentation
· Define minimum attribution for wildland fire data for interagency collaboration and data sharing

· Adopt existing or proposed NWCG data standards and valid values

· Maintain normalized design to reduce storage of redundant data for supporting application and data collection

· Create simple design to provide a good user experience for analysis and cartography

· Create extensible geodatabase to allow linking to other local GIS or non-spatial datasets 

Business Guidelines:
Defining Fire Management Unit
The term Fire Management Unit, or FMU, has previously been used by various business units and systems to describe different types of features.  While described with the same term, these features were not always the same entity.
This dataset intends to capture fire management units described as “A land management area definable by objectives, management constraints, topographic features, access, values to be protected, political boundaries, fuel types, major fire regime groups, etc. that set it apart from the characteristics of an adjacent FMU. The FMU may have dominant management objectives and pre-selected strategies assigned to accomplish these objectives.” (NWCG definition) 
These FMUs are not intended for use in the Fire Program Analysis (FPA) System.  The FPA system has proposed using an alternative term to describe what was previously known as FMUs (as of November 2009 the proposed term was ‘Fire Management Groups’).  This will help to distinguish these two different entities moving forward.
Link to Related Documentation
This Fire Management Unit (FMU) data layer is designed to store the spatial extent and some basic information on fire management units.  Descriptive and management information about the unit is not included explicitly within the feature class but may be accessed in related documentation, such as a Forest Plan or Refuge Monitoring Plan.  Such documents may describe the methodology for how the FMU was delineated as well as the characteristics of the unit.  A link to such documentation may be included in the SOURCE_HYPERLINK field.  See the Technical Guidance section for information on how to use hyperlinks in ArcMap.
Link to External Datasets
While related documentation provides a textual description of the FMU, some of this information is already input and stored in tables in the Wildland Fire Decision Support System (WFDSS) or other datasets.  Providing the ability to link to such information could provide useful spatial information.
The FMU_CODE field may be used to identify a FMU within an administrative unit and link to such related information.  Standard functions may be used to create a relationship class or ‘on the fly’ relate or join to appropriately link related information using this field.  
When it is not possible to use the FMU_CODE, the preferred method of extending the dataset is to add fields to the Fire Management Unit feature class which may link to records in other GIS or non-spatial datasets.  However, there are cases where this will not be possible due to the relationship between features.   To manage such cases, it is recommended that agencies create a link table such as the one illustrated below.
	Field Name
	Description

	FMU_CODE
	A unique identifier for each fire management unit

	<System><Field>_ID
	The unique ID that identifies the record in the other system

	System_Name
	This field defines the external system (and possibly the table in the external system)

	System_Path
	This field is used to store a URL or file system path to files, web pages, or other related objects in an external system.

	Notes
	Free text field to provide additional information about the external system link.


	Relationship Class
	Description

	FMU_To_Link
	Links the FMU feature class to the Link table via the FMU_CODE field

	Link_To<System><Field>_ID
	Links the Link table to the table in the other system via the <System><Field>_ID.  


Linking to WFDSS Data
This FMU data layer standard has adopted some of the WFDSS guidelines and conventions to simplify linking to a set of WFDSS tables.  
The first three fields in this data layer standard are adopted from the WFDSS data standard:

· Land /Resource MP or Fire MP Unit Code or Name 

· Unit Identifier 

· Land /Resource MP or Fire MP Unit Description or Name

To facilitate linking to the WFDSS tables, the data entry guidelines outlined by WFDSS must be followed.  These guidelines may be accessed here: http://wfdss.usgs.gov/wfdss/pdfs/Geospatial_data_stnd.pdf
The data model (logical and physical models) illustrates one method to link to a set of tables currently managed by WFDSS.  The model outlines how the FMU polygon may link to a set of tables storing constraints, objectives, and strategies that describe properties of the FMU.  These relationships are many-to-many relationships where a single FMU may be described by multiple constraints, objectives, and strategies and a single constraint, objective, or strategy may be applied to multiple FMUs.  The tables are linked using a set of ‘link’ or ‘bridge’ tables and a series of relationship classes.
Note: The table structure in the models is for illustration purposes only to show how the fire management unit features may be linked to this type of data.  The naming conventions or table structure within WFDSS may be different.
The following assumptions are made:

· The following WFDSS tables are accessible and data may be loaded into the geodatabase containing the FMU feature class (to use relationship classes, the data must be contained within the same geodatabase)

· FMUConstraint

· FMUObjective
· FMUStrategy 
· ‘Link’ or ‘bridge’ tables (i.e. FMUhasObjectives)
· These tables are populated and maintained through WFDSS.  It is not anticipated that datasets will be actively edited outside of the system or that data will be transferred back to the WFDSS dataset.  The tables may be read-only.
· FMU_CODE is an appropriate primary key (link field).  A concern is that the FMU_CODE is unique only within a unit.  The WFDSS application may be managing the constraint, objective, and strategy tables using application logic, table structure, or a composite key.  However, if the data in these tables are simply extracted and then joined to the FMU data layer maintained in a particular unit, the relationship between features may be invalid where FMU_CODE values were not unique across all datasets.  One way to work within this scenario is to only extract the data from these tables that applies to a particular unit, thereby ensuring that features are properly linked.
If WFDSS data may not be loaded into the same geodatabase but is accessible in some other format (i.e. read-only access to a separate GDB or provided as a service), it may be possible to link using an ‘on the fly’ relate in ArcMap.  However, there are some requirements related to how the data is provided to ensure that this functionality is accessible through ArcMap.
Once the feature class and related tables are linked, the user may navigate the related features using the identify tool in ArcMap.
Data Quality – Null Values

The current database design (logical and physical model) allows null values in all fields in an effort to accommodate loading existing datasets that may not adhere to this data standard.  When possible, it is recommended that agencies prohibit null values in required fields to ensure data integrity.  

This is especially important in the FMU_Code field which is the key field that allows linking to WFDSS or other external datasets.

Technical Guidelines
Spatial Integrity

It is recommended that FMU polygons adhere to spatial rules such that there are no gaps or slivers between polygons.  These rules may be defined and validated with topology.  
The topology can be created and rules can be defined in ArcCatalog.  The New Topology Wizard may be accessed through ArcCatalog (Right click on the FMU feature dataset ( New ( Topology).  This wizard guides users through the process of creating the topology and setting up the spatial rules.  The screenshots below capture how the topology rules should be set up for the Fire Management Unit feature class. 
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Once the topology rules have been set up, users may create and validate data using standard tools from the Topology toolbar in ArcMap.
Hyperlink Fields
The SOURCE_HYPERLINK field stores a link to a document or website containing FMU documentation.  To use this functionality, set up the hyperlink properties on the FMU feature class according to the diagram below (example is for accessing a URL).  (This dialog is accessible through ArcMap.  Right click on FMU layer in the TOC ( Properties ( Display Tab)
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To find related documentation on an FMU feature use the hyperlink tool (lightning bolt) to click a FMU feature in the map.  The website will open in your default browser.
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Calculating GIS Acres
GIS acres are calculated via a manual process based on the system area field (e.g. ‘Shape_Area’).  This means that GIS acres represent the area of the fire management unit polygon as stored in the GIS.  
This method for calculating GIS acres depends on the projection of the dataset.  If the feature class is projected in UTM, the Shape_Area field stores the area of the polygon in metres squared.  A simple calculation could be performed to extract the area in acres from this value.

1 m2= 0.0002471 acres

For example,

If, Shape_Area = 10,000 m2 
Then, GIS_ACRES 

= 10,000 x 0.0002471 

= 2.471 acres

Summary:
The information in this document helps to illustrate the business rules that shaped and influenced the data layer design and some technical instructions to outline how this data layer could be implemented and managed using currently available technology.

