Discussion Paper – NWCG GIS Data Layer Standard
FIRE HISTORY AND POINT OF ORIGIN
March 16, 2010

This document provides assumptions, rationale, clarifications, examples, or background related to the Fire History and Point of Origin data standards.  

Both standards are documented in a single discussion paper to clearly illustrate the relationship between the features and their application in capturing historical fire events for fire reporting purposes.  Other details and guidelines on data content specific to each feature class are described in the Section 4: Discussion of the related GIS Data Layer Standard.
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[bookmark: _Toc256675769]Data Standard Requirements

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

· Design must accommodate collection and storage of final mapped wildland fire features 
· 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 

[bookmark: _Toc256675770]Business Guidelines:

[bookmark: _Toc256675771]Model Fire ‘On the Ground’

The data standard and relationships between features are set up to model fire ‘on the ground’ as opposed to modeling fire management or costing.  The following describes some related rules and guidelines on the data layers.
 
A single fire event is represented by one point of origin feature, representing the point of ignition, and zero to one related fire history features, which define the final mapped fire perimeter.  The point of origin feature maintains the majority of business information about the fire event, including administrative details and fire descriptions such as primary source of ignition, start date, and reported acres.  The related fire history feature maintains data specific to the feature’s geometry such as map method and GIS acreage.  A relationship class helps to maintain related features.

The following table outlines valid relationships:
 
	Point of Origin
	Fire History

	1
	0

	1
	1*


*multipart polygons are supported

The following illustrates a few examples and characterizes how fires that merge or are managed as a complex can be identified within this structure. 



Point of Origin and related Fire History features
A single fire event represented by both a point of origin feature and fire history feature will share the same GUID in the Point of Origin ID and Point of Origin Link fields.  
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Small fires
Small fires may be represented by a point of origin feature.  There may not be an associated fire history polygon.
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Merge
When one fire has enveloped another, one fire is considered out and the other fire remains active until it is contained.  In this scenario, the Point of Origin ID from the ongoing fire is maintained in the Merge ID field on the fire that was determined out.  
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 (
Tadpole fire is considered out on 7/24/2008.
Merge ID indicates it was enveloped by the Tad fire.
)[image: ]
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*Note, Reported Acres are maintained on fire origin features.  Business rules should determine how this value is reported when fires merge as there is the potential for double-counting.    

Some information could be extracted from this dataset by examining merged fires and comparing reported acres (stored on the fire origin feature class) to GIS acres (stored on the fire history feature class).



Complex

Fires managed as a complex will share a common value in the Complex ID field.
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The data standard and relationship class help to structure fire history and point of origin features to model the fire ‘on the ground’ while maintaining a normalized design with a simple user experience for capturing data, and performing analysis and cartography.  Further, the design supports capture of information such as whether fires merged or were managed as a complex which allows for further information to be determined from the dataset. 

More details on how this relationship is enforced in the dataset are included in the Technical Guidelines section.

[bookmark: _Toc256675772]Data Quality - Domains

An attempt has been made to identify valid values (domains; drop down lists) for fields to simplify editing and limit human error.  Where existing or proposed NWCG standards have been identified, they have been incorporated into the data layer standards.  This includes:

· Event Kind & Category
· Land Owner Kind & Category
· Fire Cause Kind & Category (pending)
· Unit Identifier
· NWCG Identifier
· Date

Other common domains have also been identified, including:

· Point Type
· Yes/No

Agencies are invited to develop and implement their own domain for other fields, such as Map Method.

[bookmark: _Toc256675773]Data Quality – Null Values

The current database design (logical and physical model) allows null values in all fields in an effort to accommodate loading historical 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 Point of Origin ID field and Point of Origin Link field which maintain the link between related point of origin and fire history features.  

[bookmark: _Toc256675774]Data Quality - Enforce Spatial Relationships

This data standard provides a structure for enforcing the spatial relationship between related point of origin and fire history features.   A point of origin feature must fall within its related fire history polygon.  The technical guidelines section outlines one option for checking that data adheres to this rule.

[bookmark: _Toc256675775]User Experience

While data is maintained in a normalized format, a join or relate can be created to provide a de-normalized view of the data and improve user experience.  The join will help to simplifying viewing and querying data and cartographic functions such as labeling and assigning symbology.  
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[bookmark: _Toc256675776]Link to Other Datasets

For simplicity, the preferred method of extending the dataset is to add fields to the Fire History or Point of Origin feature class which may link to records in other GIS or non-spatial datasets.

However, there are cases where this is not appropriate as other databases or systems may maintain multiple records for a single fire event.  To manage such cases, it is recommended that agencies create a link table.  An example structure and associated relationship classes are below:

	Field Name
	Description

	POINT_OF_ORIGIN_ID
	a unique identifier for each fire occurrence;  Example: {FB02E057-C937-44E2-84B0-D008E44BA0F1}

	NWCG_ID
	National Wildfire Coordinating Group (NWCG) Unique Fire Report Identifier: YYYY-FireUnitID-Fire Number

	WFMI_ID
	Wildland Fire Management Information (WFMI) database record ID, this links up with Fireid in the WFMI table

	System_Name
	This field defines the external system (and possibly the table in the external system), i.e. WFMI

	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

	PointOfOrigin_To_Link
	Links the Point of Origin feature class to the Link table via the Point of Origin ID field

	FireHistory_To_Link
	Links the Fire History feature class to the Link table via the Point of Origin Link field

	Link_To_WFMI
	Links the Link table and the WFMI table via the WFMI record number.  (WFMI_ID in the Link table relates to Fireid in the WFMI table)



[bookmark: _Toc256675777]Technical Guidelines:
[bookmark: _Toc256675778]Managing Related Fire History and Point of Origin Features

An important part of this GIS data layer standard is the ability to identify and maintain the relationship between point of origin features and related fire history features.  The following outlines how this can be accomplished.

Defining the Relationship Class

Prior to defining relationships between features, a relationship class and rules must be set up in the geodatabase.  There is a 1-1 relationship between point of origin and fire history features.  This relationship is further defined by a set of relationship rules which specify that 1 point of origin is related to 0-1 fire history features.  

*The sample geodatabase is already set up this way.  The visio diagram includes the relationship class only.  If creating a new geodatabase using case tools, the end user must modify the relationship class by defining the relationship rules.  The rules are outlined in the screenshots below.
  
[image: ] [image: ]

Creating Related Features

The feature classes are related on the Point of Origin ID and Point of Origin Link fields.  These fields maintain a GUID value which is shared between related features.

The GUID can be generated using the NPS GUID Generator tool available at http://science.nature.nps.gov/NRGIS/applications/gisapps/gis_tools/GUIDGenerator/GUIDGen.aspx  
The GUID can then be copied to a Point of Origin feature.

Loading Existing Data:

There are many options for how existing datasets are loaded into this data standard.  A major consideration is how the relationship between point of origin and fire history features are maintained during data import.

One option is to perform data pre-processing that includes populating the Point of Origin ID and Point of Origin Link field on the source dataset prior to loading data into this structure.  This is to take advantage of existing data and relationships in identifying which features are related (represent the same fire event).  For example, there may be an existing relationship or datasets may include the Fire Name and Year on both the point and polygon feature class to help guide the process.

Another option is to manipulate the data structure to allow for the initial import of additional data (i.e. existing Fire IDs) that will help with defining the relationship.  These fields can be removed once no longer required.

Creating Data:

A relationship between features can be created by copying and pasting the GUID in the Point of Origin ID field on the point of origin feature to the Point of Origin Link field on the related fire history feature.  A second option, illustrated below, is to select the two related features.  In the Attributes dialog, right click the relationship class and choose to Add Selected.
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Validation

Once data has been created it is possible to validate relationships.  Select features for validation and, from the Editor drop-down on the Editor toolbar, choose the Validate Features option.

[image: ]

This will evaluate selected features and report an error if there are features that do not adhere to the relationship rules.

For example, the following error is reported when a fire history polygon does not have a related point of origin feature or the Point of Origin Link field is null on the fire history feature.

[image: ]

This error identifies that a point of origin feature has one or more related fire history polygons which is an invalid relationship.

[image: ]

This validation is helpful for editing, but may not be as useful when trying to perform mass validation as when multiple errors are found, the error message is less specific and does not identify which features are in violation of the rules.  

[image: ]

Additionally, the validation is specific to the selected feature as outlined in the relationship.  For example, selecting two fire history polygons with the same value in the Point of Origin Link field does not throw an error.

Validation – PLTS GIS Data ReViewer

To validate data with more robust checks, PLTS GIS Data ReViewer checks may be used.  A few checks that may be useful are outlined below:

· Unique ID Check
· Relationship Check

[image: ] [image: ]

Multiple checks may be configured in a batch job to simplify validation.  Batch jobs can also be distributed and shared.

[bookmark: _Toc256675779]Enforce Spatial Relationships

Data ReViewer checks may also be used to validate the spatial rules between point of origin and fire history features.  This rule identifies that a point of origin feature must fall within its related fire history polygon.  

The Perimeter Extant field identifies which point of origin features have a related fire history polygon to support this function.

Below, a Feature on Feature check has been configured to validate this spatial rule.
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An alternate option is to write a script or custom component to validate this relationship.

[bookmark: _Toc256675780]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 history 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
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