Instructions: This template is designed to complete a BLM only FDAD, if completing a multi-jurisdictional document consider referring to the traditional Fire Danger Operating Plan (FDOP) template to ensure multi-jurisdictional issues have been adequately addressed.  
[bookmark: _2et92p0]Instructions for the preparer are included in italics and should be removed upon completion. Non-italicized text (outside of headers) is suggested content that, if relevant, may be included or replaced with relevant local direction/content.
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[bookmark: _Toc31979605]Introduction
This document is intended to define a decision-making process for agency administrators, fire program managers, fire operations specialists, dispatchers, agency co-operators, and firefighters using the best available scientific methods and historical weather/fire data.  This plan provides a science-based “tool” for fire managers to incorporate a measure of risk associated with decisions which have the potential to significantly compromise safety and control of wildfires.
[bookmark: _Toc31979606]I.	Fire Danger Planning Area Inventory and Analysis
[bookmark: _Toc31979607]Fire Danger Rating Areas (FDRAs)
FDRAs are the smallest spatial measure used to translate fire danger rating outputs from a point source (such as a weather station observation) to a spatial area that can be used for operational and planning purposes. 
Recommended map components:
· FRDA Boundaries
· Jurisdictional Area Boundaries
· Land Ownership
· Dispatch Area Boundaries
· Shaded Relief
· Major Transportation Routes
· Towns/Major Communities
Insert map of final FDRAs here: 

Figure 1 Map of Fire Danger Rating Areas
See Appendix 1 for a detailed description of the evaluation of landscape data process used to develop Fire Danger Rating Areas.
[bookmark: _Toc31979608]Selected Weather Stations
Recommended map components:
· Remote Automated Weather Stations (RAWS)/other weather station points
· Shaded Relief
· Major Transportation Routes
· Towns/Major Communities 
Insert a map of selected RAWS or other points (e.g., manual sites) for weather data here:

Figure 2. Map of Selected Weather Sites
See Appendix 2 for a description of process used to select weather sites.
[bookmark: _Toc31979609]II.	Fire Danger Analyses
0. [bookmark: _Toc31979610]Fire Business Analysis
Provide a table (suggested format below – Alaska may need to insert matrix in place of this) of thresholds and values for selected outputs and fuel models (from analysis documented in Appendix 3).
Table 1 Fire Danger Rating Area(s), Identified Thresholds, and Values
	Fire Danger Rating Area Name(s)
	Index or Component
	Fuel Model
	Thresholds 
	Values

	Example: Rocky Ridge FDRA
	(e.g. Burning Index (BI), Energy Release Component (ERC), Spread Component (SC))
	(e.g., G, T, V, X, Z) 
	Low: 73%
Moderate: 86% High: 93%
	64
83
97

	Example: Timber Flats FDRA
	(e.g. Build Up Index (BUI), Initial Spread Index (ISI))
	N/A
	Low: 73%
Moderate: 86% High: 93%
	12
46
67


See Appendices 3 and 4 for a detailed description of the processes used to identify parameters for fire danger thresholds and values.
[bookmark: _Toc31979611]III.	Fire Danger Operating Procedures
0. [bookmark: _Toc31979612]Roles and Responsibilities
[bookmark: _Toc31979613]Compliance with Weather Station Standards (NWCG PMS 426-3)
Identify who is responsible (by position(s), not name) for ensuring weather stations are compliant with National Wildfire Coordinating Group (NWCG) Standards and timeframe for completion (e.g., annual, semi-annual, weekly).
[bookmark: _Toc31979614]Validation of Historic Fire Data
Identify who is responsible (by position(s) not name) to validate (and provide corrections) historic fire data and timeframe for completion (e.g., annual, semi-annual, weekly). (See also Appendix 2.)
[bookmark: _Toc31979615]Validation of Weather Data
Identify who is responsible (by position(s) not name) to validate any weather sources outside of the Weather Information Management System (WIMS) and timeframe for completion (e.g., annual, semi-annual, weekly). (See also Appendix 2.)
[bookmark: _Toc31979616]Preparation of FDAD
Identify those involved (by name and position) in the preparation of this document.
[bookmark: _Toc31979617]Update of FDAD
Describe who will be responsible (by position(s) not name) for future updates of the FDAD and timeframe for completion (keeping in mind that data review is required every other year and a full update every five years).
[bookmark: _Toc31979618]Seasonal Trend
BLM offices may use PocketCards or a seasonal trend analysis until December 2019 and are required to use a seasonal trend analysis after December 2019. 
A seasonal trend analysis is a comparison of the historic weather/fuels records with current and forecasted weather/fuels information. The most significant indicators of seasonal fire severity will be graphically compared with historical averages and minimums or maximums; this graph will be routinely updated and distributed to fire management personnel throughout fire season. Seasonal trend analysis information may be used as a basis for pre-positioning critical resources, dispatching resources, and requesting additional resources (through fire severity funding). 
Please use this space to identify the wildland fire indicator(s) used  [e.g., collected fuel moistures, Energy Release Component (ERC), Burn Index (BI), or Buildup Index (BUI)] and where they are posted for the seasonal trend analysis described in FA-IM-2018-2018-22.
Additionally, identify the period of data used and typical fire season start and end (or if year round) here (see Appendix 2 for additional instructions).
[bookmark: _Toc31979619]Daily Schedule 
Describe the daily process to define and communicate fire danger to fire management personnel and the public. Include who will be responsible (by position(s), not name).
Consider:
· Signage
· Web based information
· Seasonal Trend Analysis or PocketCards. (Offices must have one or the other until 12/2019, a Seasonal Trend Analysis is the only requirement after that.)


[bookmark: _4i7ojhp][bookmark: _Toc31979620]Appendix 1 – Evaluation of Landscape Data (Topography, Fuels)
A FDRA is a geographic area relatively homogenous in vegetation and topography so it may be assumed that the fire danger within these geographic areas is also relatively uniform. 
The first step in delineating FDRAs is to compare and analyze the vegetation and topographic map layers (or other relevant data determined) described below (use a Geographic Information System (GIS) if available).  Each FDRA must have at least one representative weather station – so think lumping not splitting. Finally, if vegetation and topographic information do not yield enough information to delineate FDRAs you might consider incorporating climate into delineation (for example, for areas with similar vegetation types and similar topography, consider incorporating precipitation zones, or growing season length).
A. [bookmark: _Toc31979621]Topographic Information
Start by checking with your office’s GIS program, if they can’t point you to an appropriate data source for topographic information consider using one of the following (examples only, others determined to be useful may be used as well):
· Digital Line Graph (DLG).  DLGs are digital versions of paper topographic maps.
· Digital Orthophoto Quadrangle (DOQ).  DOQs are aerial photographs that can be used like a map.  USGS DOQs are available here: http://online.wr.usgs.gov/ngpo/doq/
· Digital Elevation Model (DEM).  DEMs are the most common basis for digitally produced shaded relief maps. 
Map of Similar Terrain:
Using selected topographic information, delineate areas of similar terrain such as mountainous areas, large valleys, and plateaus. Provide a map displaying delineated areas here, including identification of the source topographic information used (such as described above). 


Insert map of Similar Terrain here: 
[image: ]
Figure 3. Map of Areas of Similar Terrain 
B. [bookmark: _Toc31979622]Vegetation Data
Start by checking with your office’s GIS program, if they can’t point you to an appropriate data source for vegetation information consider using one of the following (examples only, others determined to be useful may be used as well):
· LANDFIRE LANDFIRE data products include layers of vegetation composition and structure. Additional information about LANDFIRE data can be found at:  https://www.landfire.gov/data_overviews.php
· Ecoregions are areas with generally similar ecosystems and with similar types, qualities, and quantities of environmental resources. https://www.epa.gov/eco-research/level-iii-and-iv-ecoregions-state
Map of Similar Vegetation:
Using selected vegetation data delineate areas of similar vegetation such as grass, shrub, or timber. Provide a map displaying delineated areas here, including identification of the source vegetation information used (such as described above).


Insert map of Similar Vegetation here: 
 [image: ]
Figure 4. Map of Areas of Similar Vegetation
C. [bookmark: _Toc31979623]Delineation of Fire Danger Rating Areas
Use the topographic and vegetation areas delineated above, location of weather stations, and any other locally relevant information to define areas that are likely to have homogeneous fire danger characteristics. Include any additional information considered here and a brief summary of each fire danger rating areas characteristics (e.g., vegetation, topography). Each FDRA must contain at least one representative weather station. The final map of delineated FDRAs needs be included in Section II.A of the template. It is suggested that the final map of the FDRAs be saved in a GIS format to be “clipped” with fire occurrence data in the next steps.  Edge-match FDRAs to response (dispatch) zone boundaries as a final step in the delineation process.  Ensure that response zones are not split by FDRA boundaries. Document the process used (the instructions outlined above may be a useful starting point) to define your FDRAs in this section and insert a map of the FDRAs in Section II.A of the Template.


[bookmark: _Toc31979624]Appendix 2 – Weather Station Selection, Fire Occurrence and Fuel Loading Data
In this section, document the process used to evaluate weather and fire occurrence data and to select representative weather stations.
High quality data is important to inform decisions - it is better to have accurate data for a shorter timeframe than questionable data for a longer term.
0. [bookmark: _Toc31979625]Weather Data  
Document your weather data analysis in this section, including efforts to address significant missing data and evaluation of anomalies in the data set, noting that corrections to historic RAWS weather data can be entered in WIMS or corrected through the Western Regional Climate Center.
Document the process that you used to identify which weather sites used in the plan and insert a map of selected weather sites in Section II.B of the template.
Units with NFDRS compliant weather stations managed in WIMS will identify one fuel model for each station in WIMS as G using the ERC index. If units have not performed detailed analysis to identify thresholds or breakpoints and fed that data back into WIMS BLM offices are required to use the 80th and 95th percentiles; units that have performed a detailed analysis to identify thresholds or breakpoints may use different critical thresholds (be sure to document what was considered in this section). This data will feed fire danger analysis on a national level and contribute to the maps available at:  http://wfas.net//.
The directions in the “Pivot Table Tech Tips” document may be useful when deciding if managing stations as a group makes sense for your office.
[bookmark: _Toc31979626]Fire Occurrence Data
Interagency fire occurrence tabular data can be downloaded from: https://fam.nwcg.gov/fam-web/weatherfirecd/. These files are input into FireFamilyPlus and can be downloaded from there and imported into GIS. 
Department of the Interior (except for U.S. Fish and Wildlife Service) tabular fire occurrence data should be downloaded directly from the Wildland Fire Management Information (WFMI) website here to best reflect the most recent fire occurrence data: https://wfmi.nifc.gov/fire_reporting/annual_dataset_archive/index.html. Options are available to download this data in a GIS ready format, however there are several other formats available as well - you may want to explore those to ensure you get the format that will work best for you.
If needed, historic U.S. Fish and Wildlife Service and Forest Service fire data for previous years can be downloaded from the FAMweb site:
https://fam.nwcg.gov/fam-web/weatherfirecd/
Document your fire occurrence source data here, including efforts to address significant missing data and evaluation of anomalies in the data set, noting that corrections to historic BLM Fire Occurrence Data may be completed through WFMI Fire Reports.  Additional information on Fire Reporting for DOI bureaus that use WFMI is available here: https://wfmi.nifc.gov/cgi/FireReporting.cgi
For all subsequent analyses, it is critical that the reader be able to understand the period of data used. The values for the calendar year (Jan – Dec) will be much different from the values for a fire season that only spans part of the calendar year.  The period of data used for weather and associated start and end dates for fire season based on fire occurrence data should be noted in Section IV.C - Seasonal Trend of the template.
[bookmark: _Toc31979627]Fuel Loading Data
Some public lands managed by the BLM experience annual variation in fuel loadings that may play an important role in offices’ ability to successfully manage initiating fires. 
If an office has historic data tracking fuel loadings it may be appropriate to include it here and identify:
· Collection site(s)
· Collection method(s)
· Significant missing data, and
· Any anomalies in the data set.


[bookmark: _Toc31979628]Appendix 3 – Correlation with Fire Occurrence 
[bookmark: _Toc31979629]Defining Breakpoints and Fire Business Thresholds
Climatological breakpoints are established using only historic weather data. While offices may choose to identify climatological breakpoints in addition to fire business thresholds in this document, it is not required.
A fire business threshold is a fire danger output (e.g., BI, BUI, ERC) symbolizing a combination of events and conditions that indicate it may be time to consider doing something differently. Fire business thresholds are generally based on a statistical correlation of historic weather and fire occurrence data and will need to be developed for each Fire Danger Rating Area. 

Fire business thresholds may be useful inputs for: 
· Fire Prevention Plans - a statistical correlation of human caused fires and weather conditions may help inform types of prevention activities that could be appropriate.
· [bookmark: _GoBack]Initial Response, Pre-planned Dispatch Plans, or “run cards” - Dispatch levels could be informed by a statistical analysis of historic weather conditions resulting in large and/or multiple fires.
· Step-up/Staffing Plan - Supplemental preparedness actions could be informed by a statistical analysis of historic weather conditions resulting in large and/or multiple fires.
Identify thresholds and associated parameters (Index or Component, Fuel Model, Thresholds, and Numerical Value) for each Fire Danger Rating Area necessary to determine fire danger and bring forward into Table 1 of the template. If offices choose to select multiple indices or components for a FDRA to reflect information needed for multiple plans (e.g., Fire Prevention Plan or Initial Response Plan), Table 1 should be modified to identify the plan that each index or component would be used for.
Using a statistical analysis package or program (such as FireFamilyPlus), complete a statistical correlation between fire occurrence and weather data to determine best fit fire danger parameters (NFDRS Fuel Model/Canadian Forest Fire Danger Rating System (CFFDRS) Fuel Type and Output (ERC, BUI, BI)).
Alaska may also use the process described in “Modelling Fire Growth Potential by Emphasizing Significant Growth Events: Characterizing a Climatology of Fire Growth Days in Alaska’s Boreal Forest, Ziel et al”.
To complete the analysis, spatial fire occurrence and historic weather data compiled as described in Appendix 2 will need overlaid with the completed spatial Fire Danger Rating Areas developed as described in Appendix 1. 
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