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LANDFIRE's mission is to provide agency leaders and managers with a common "all-
lands" data set of vegetation and wildland fire/fuels information for strategic 

fire and resource management planning and analysis.



Today’s Agenda

• LANDFIRE Primer
• Model and description bundles
• The spatial data
• Summary

Presenter
Presentation Notes
Presenter biographical information goes here. For example: 
Received BS/MS at Northern Arizona University in Flagstaff. 
Scientific specialties span spatial scales, ranging from community genetics to mycorrhizal ecology and landscape-scale planning. 
As Michigan’s Forest Ecologist, Randy worked with a variety of large landowners to promote sustainable
He has worked to improve forest certification standards, participated in Conservation Area Planning, served on TNC's Conservancy's Forest Management SOP team, participated in the Global Fire Assessment and directs workshops and seminars on the use of LANDFIRE data and products. 
Started at TNC in 2002 and joined LANDFIRE program in 2007, as the Great Lakes region modeling lead.
He develops vegetation models and helps people apply LANDFIRE products within and outside of the Conservancy. 




Introduction to LANDFIRE 

LANDFIRE
Landscape Fire and Resource Management Planning Tools

An innovative program designed to create and periodically 
update comprehensive vegetation, fire and fuel 

characteristics data using a consistent process for the 
entire United States. 

KEYWORDS: nationwide, consistent, ecological models, GIS data, tools, fire/non-fire, spatial data

Presenter
Presentation Notes
LANDFIRE is an innovative program designed to create and update vegetation, fire and fuel data for the entire United States. Leading partners are Department of the Interior, US Forest Service and The Nature Conservancy, along with collaborators in the natural resources world who contribute knowledge, data and technical expertise. LANDFIRE supports resource management activities across the country, with spatial data, vegetation models, and powerful user tools. 




• Aspatial models and descriptions
• Tons of spatial datasets
• Software and GIS extensions
• A way of thinking
• A vibrant community of users, 

hackers and contributors

More than fire, more than 
GIS, more than a “toolbox”

Intro to LANDFIRE

Presenter
Presentation Notes
I know I probably sound like a politician as I have not yet really told you what LANDFIRE is!  Here’s the reason I’m being vague: if I told you LANDFIRE was data, or models or documents I’d be limiting thoughts, constraining our imaginations, as it’s much more in my mind.  I am sick of the toolbox analogy and want to try a new one on you.  Think MUSIC.  
 
Our experiences with music can range from being stuck with a jingle that we can’t shake, all the way to being moved by live music, to actually being a performer. Maybe a jazz musician, mostly improvising.  LANDFIRE can be like this.  You may be stuck using LANDFIRE “as is” for some national fire program analysis and wish you could modify things. Or you may be a researcher who is drawing from tons of various datasets.  You have assumptions and constraints like a performer has time signatures and scales and key signatures that guide them.  You do need to know the LANDFIRE “scales” so to speak, or what the datasets, models, ideas actually tell you, but what you do from there is pretty wide open!  Now on to some specifics -- some scales, if you will.




Model Development

TNC had a cooperative 
agreement to describe and 
model “Reference Conditions” 
for the ecosystems of the US.

http://landfire.gov/NationalProductDescriptions24.php

Presenter
Presentation Notes
I want to separate out some of the aspatial and spatial products.  Here I want to drill into what we call models.  

Essentially, LANDFIRE produced the country’s first encyclopedia of ecosystems!  LANDFIRE described how the ecosystems of the US looked and worked prior to major European settlement.  To do this, TNC ran dozens of workshops with hundreds of experts who first described the ecosystems, then modeled the disturbances to get an estimate of how much of each developmental stage or succession class would be on the landscape.  These descriptions and models were then reviewed, QA/QCd and are available to you here.  We’ll provide these links to you later.




Reference Conditions/BpS

• Described how 1300+ 
ecosystems looked and worked 
prior to pre-European 
settlement

• Broke each ecosystem into 5 or 
fewer succession classes defined 
by species, % cover and height

• Used Vegetation Dynamics 
Models to model % of each 

Presenter
Presentation Notes
A note about Biophysical Settings as Reference Conditions:

We are not looking at climate change, and we are not necessarily saying that reference conditions are the same as “Desired Future Conditions.”  However,  we think this view is helpful.  In some ecosystems, departure from reference conditions means higher vulnerability to climate change, and we can look to the reference vs. current conditions to asses what we might need to do to adapt.

Vegetation Modeling is used in LANDFIRE to
 Understand historic disturbance patterns
  Estimate proportions of succession classes 
Get overall return interval of surface, mixed and replacement fires
Map spatial layers
Engage experts

In this map, the large, pale yellow patches are the central Tallgrass prairie BpS type, and the light purple is the North-Central Interior Dry-Mesic Oak Forest BpS type. These were the two most common systems on the Illinois landscape, historically, with a mosaic of other landcover types mixed in in the southern third of the state and the northwest corner of the state, as well as along the riparian areas that run through the state.



Model Description

The PDF-same information

Presenter
Presentation Notes
The model descriptions are delivered as PDF files
The actual models are in an Access database to be run and manipulated in free software called ST-Sim
OK that



Model Description

The Access Database
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Vegetation Dynamics Models

Each box is a 
vegetation class 

representing 
composition and 

structure

Each arrow is a 
transition 

representing 
succession or 
disturbance

Prairie
0-5 years

Mesophytic 
forest
300-999 years

Oak forest
51-999 years

Savanna
6-50 years

Woodland
51-999 years

2%

8%

19%

59%

12%

open

closed

open

open

closed

0.1 annual
probability

Building the North-Central Interior Dry Mesic Oak Forest and Woodland
- Dr. Greg Nowacki
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Presentation Notes
Ok then the fun really kicks in.  Here is an incomplete model that includes the succession classes, succession and some of the disturbances.  In the software we input each disturbance type (could be one of 3 types of fire, wind/weather stress, beaver herbivory, flooding, any type of natural disturbance), the result of that disturbance and the annual probability.  Thinking in annual probability is a bit strange as we typically think in return intervals.  To get the return interval you simply divide 1 by the probability.  In this case Greg modeled surface fire occurring in the savanna succession class every 10 years, with no change in the succession class status.  It would simply open up the savanna, keeping it from succeeding to the woodland succession class.



Vegetation Dynamics Models

VDDT > Path > ST-Sim (current)

Presenter
Presentation Notes
The models look like this.  Using the Vegetation Dynamics Development Tool, which has been since replaced by software called ST-sim, we entered in the parameters of the succession classes, up to 5, then the natural disturbance regimes and their impacts.  These natural disturbances include 3 types of fire, wind, flooding, insects and can also have user defined disturbances such as beaver herbivory.

These are state-and-transition models that quantify rates and pathways for succession and probability of disturbance under pre-settlement reference conditions.
Accompanied by a description document that describes the site characteristics, species, geographic ranges, etc. for each Biophysical Setting, or BpS.
Models used to estimate reference conditions for each BpS , specifically how much of each succession class that would be on the landscape.  



Model Development

Presenter
Presentation Notes
LANDFIRE uses the numbers to calculate Vegetation Departure, formerly known as Fire Regime Condition Class.   Here’s a representation of how this works.  The BpS models estimate how much of each succession class would be on the landscape with natural disturbance regimes.
Each succession class is defined by species, canopy height in meters, % cover (represented generically as open or closed here, but mapped in 10% categories)
You can see that with this Western Hemlock ecosystem, historically there would have been roughly 70% of the landscape in the tall, closed canopy succession class
LANDFIRE maps where the succession classes are currently.  To get to vegetation departure, LANDFIRE uses a fairly simple method that generates a high number where the current percentages of each succession class is very different from reference percentages, a low number where the ecosystem is similar of reference conditions.
Here the taller succession class is under-represented on the landscape, and the shorter succession class is over-represented.  
This is not a prescription.  



Getting the Models

Choose among options at http://www.landfire.gov/national_veg_models_op2.php

1. Click on Map Zones to get zip files with a PDF of the 
model descriptions, VDDT files and metadata 

2. Download all descriptions in an Access database

3. Download ST-Sim Master Model Database 

Presenter
Presentation Notes
Remember that website I showed you earlier?  Here’s what it leads to.  (www.landfire.gov)
LANDFIRE developed the descriptions and models by Map Zone…that you click to get the models you want




Getting the Models
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Models Summarized

• Represent how the 
ecosystems of the US worked 
prior to major European 
settlement

• Two parts: the model and the 
description

• Not a prescription for how 
things should be today or 
tomorrow

• Models can be hacked or 
modified

• Not rocket science to modify



LANDFIRE Spatial Products

Presenter
Presentation Notes
This is a list of the LF products.
They can be divided into 6 major groups: vegetation, fuel, fire regime, disturbance, reference and topographic products.
 In the Vegetation group you can see that we map not only current vegetation but also several potential vegetation concepts.
The Fire Regime suite maps reference fire regime information.
Under Fuels you see that we map all the layers required to run common fire behavior modeling systems like Farsite and FlamMap.
And, as a result of our updating process, we now have a new Disturbance product suite that maps the location of natural and human-caused disturbances. 






Biophysical Settings

Presenter
Presentation Notes
I have been showing off some of the LANDFIRE existing veg products.  Additionally, LANDFIRE delivers historic datasets such as Fire Regime Groups from 1-5 representing fire return interval and severity
This is one of my favorite LANDFIRE datasets is a good example of a few LANDFIRE data use guidelines:
this says to me that the southeast burned a lot historically...not where to burn today or where fires may occur today.  Assessing either of those may use this or other LANDFIRE datasets, but LANDFIRE alone does not answer those questions
LANDFIRE data is large scale.  Due to input data and models you’ll notice some interesting patterns that may or may not be important to us depending on your questions and level of expertise.  
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Fire Regime Groups
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I have been showing off some of the LANDFIRE existing veg products.  Additionally, LANDFIRE delivers historic datasets such as Fire Regime Groups from 1-5 representing fire return interval and severity
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Existing Vegetation Type (EVT)

Presenter
Presentation Notes
So, now I’ll give you a tour of something of some of the spatial datasets
Here’s LANDFIRE Existing Vegetation Type (EVT), representing NatureServe Ecological Systems, a mid-scale classification




Existing Vegetation Cover (EVC)

Presenter
Presentation Notes
And a tour of something of some of the spatial datasets
Here’s LANDFIRE Existing Vegetation Cover (EVC) that is represented in 10% increments, separated out by herbaceous, shrub and tree canopy.




Spatial Datasets

LANDFIRE
• Uses peer-reviewed, consistent, repeatable 

scientific methods
• Delivers an “all-lands” spatial dataset of 

vegetation

LANDFIRE Products 
• Vegetation
• Fire Regimes
• References and Baselines 
• Fuels (Models and Measurements)
• Disturbance Characteristics 
• Topographic and GIS Spatial Analysis  

Presenter
Presentation Notes
LANDFIRE uses peer‐reviewed scientific methods, and delivers datasets of vegetation, fire, and fuels information for all land ownership types. Products include more than 20 geo‐spatial layers and relational databases that support a wide range of analysis and modeling applications – whether fire-focused or not. And you can combine datasets to assess conditions on your own landscape. 



Getting the Spatial Data

LANDFIRE Data Access Tool

The LANDFIRE YouTube Channel has tutorials on both methods

LANDFIRE Data Distribution site

Both are at www.landfire.gov

OR

Presenter
Presentation Notes
There are two ways to get the spatial data.  One is an ArcMap tool bar that allows you to draw a rectangle for the area of interest, download the data and process it, meaning it unzips, adds a legend and displays the raster.  It has worked well for me.  You can also use the LANDFIRE data distribution site.  There are YouTube videos for each method on our LANDFIRE channel.  They are both shorter than 10 minutes and will get you going.




Spatial Data Summary

• Dozens of 30m pixel raster datasets
• Data designed for large landscape analysis
• LANDFIRE delivers numerous vegetation (current 

and historic), fire and other datasets
• One of the most used is the Topographic dataset

Data Are Updated!



LANDFIRE Product Versions

Name of 
Version

2001 “Refresh” 
LF_1.0.5

2008 “Refresh”  
LF_1.1.0

LANDFIRE 2010  
LF_1.2.0

LANDFIRE 2012 
LF_1.3.0

Description Enhanced an earlier 
version to allow 
comparison 
between the circa 
2001 Landsat-based 
image data 
products and 
LF_1.1.0.

Updated LF_1.0.5 
products to reflect 
vegetation changes 
and disturbances 
1999-2008.

Reflects vegetation 
change and 
disturbance 1999-
2010.

Will reflect 
vegetation change 
and disturbance 
1999-2012. 

Imagery date n/a 1984-2008* 2007-2011 2010-2013
Completion date 2011 2011 2013 2015

*The algorithm required a time series of imagery to identify disturbance; imagery from 1984-2008 was used. 
Some areas used imagery through 2009 or 2010 if available.

Presenter
Presentation Notes
LANDFIRE periodically updates its products.
This table provides an overview of the major versions
In LF 2001 we focused on improving the methods for mapping existing vegetation cover and height.
In LF 2008 we updated the products using change detection and information on disturbance and succession to a circa 2008 condition.
LF2010 is similar to 2008 but brings the map products up to a 2010 condition.



BpS Review + Users = Better Products

Model 
Cleaning

Model 
Updating

Model 
Delivery

BpS Review + Users = Better Products 

• Submit plot data
• Review BpS models
• Remap

www.landfire.gov

Presenter
Presentation Notes
LANDFIRE is a dynamic program, with a community that makes it live, adapt and grow – and it works best when users share experience and knowledge. Because maps and models cross political, social and geographical boundaries, it is important that users offer input, especially in LANDFIRE’s latest undertaking: reviewing and updating all of the more than 2,000 Biophysical Settings (BpS) models!  

The BpS review involves three steps: model cleaning, model updating, and model delivery. If you know how vegetation systems function, or have ideas how we can better deliver the information, we want your expertise and input. Start at the LANDFIRE Program website where you’ll find information on how to join the effort.



Program Websites

http://nature.ly/landfire

http://www.landfire.gov

Presenter
Presentation Notes
LANDFIRE.gov is the Program’s website proveds data and links to LF data, articles/reports, data descriptions, databases, and other resources that are useful to practitioners in the fields of fire and natural resource management. 
TNC- LANDFIRE ‘s web presence is online at The Nature Conservancy’s Conservation Gateway website. Broad selection of resources including information on models, spatial data, application stories, case studies, maps, and a resource library.



Take-Home Messages

• LANDFIRE fire regime products are 
useful for framing issues and addressing 
questions at a broad scale.

• Land managers can review and modify 
fire regime products for local use.

LANDFIRE's mission is to provide agency leaders 
and managers with a common "all-lands" data 
set of vegetation and wildland fire/fuels 
information for strategic fire and resource 
management planning and analysis.

Presenter
Presentation Notes
Use HUG to learn more about reviewing and modifying the spatial data



BpS review website: http://www.landfirereview.org/



HOW LANDFIRE CAN BE USED TO DEFINE REFERENCE COMMUNITIES 
AND DEVELOP STATE-AND-TRANSITION MODELS (STMS)

LANDFIRE and ESDs



Biophysical Settings (Historic Vegetation) can help us establish our “reference community”

Existing Vegetation, Height, and Cover can inform alternative states and State & Transition 
Model development

VDDT model can inform disturbance regimes and community phases of reference state

Line up with NatureServe’s “Ecological Systems”:  can provide species lists and cover for 
reference  conditions, especially where heritage data is limited or not digitized.

LANDFIRE is being used across the 
country to assist with ESDs:



















Presenter
Presentation Notes
The quantitative information associated with biophysical settings, including disturbance rates, plant cover and heights, and types and proportions of succession classes predicted under reference conditions, was not crosswalked. This was necessary since ESDs are largely descriptive, lack quantitative details and do not enumerate “standard” succession classes (but see Key Finding 2 and note that quantitative data is encouraged for ESD development, interpretation and application). If a biophysical setting and its corresponding reference condition ESD states are descriptively similar, 7 
then the quantitative information and succession classes explicit in the biophysical setting might be assumed as implicit in the corresponding ESD reference state. However this assumption is difficult to test since ESDs are not obviously quantitative. 



Stacey L. Clark
Regional Ecologist
USDA NRCS
Soil Survey Regions 10 & 11
375 Jackson St., Suite 600
St. Paul, MN 55101
phone:  651.602.7892
fax:  651.602.7914
Stacey.clark@mn.usda.gov

Questions?


