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LANDFIRE provides managers and the public with a myriad of landscape data. This training is focused on fuels suite of

data which is needed to analyze and communicate fuel and fire behavior conditions over large areas. It is a critical piece
to many management and planning efforts.

“LANDFIRE (LF) is a program that provides over 20 national geo-spatial layers (e.g. vegetation, fuel, disturbance, etc.),
databases, and ecological models that are available to the public for the US and insular areas.” (landfire.gov)

n View: Introduction to LANDFIRE

More detailed information is available on LANDFIRE.gov

Overview of Major Steps:
1. What is LANDFIRE data

2. Accessing LANDFIRE data

Want to know more?— A course on LANDFIRE
was developed several years ago and will
provide more detailed information on its

3. Evaluating LANDFIRE data
4. Updating LANDFIRE data
5. Suggesting changes to LANDFIRE

background and use. You can register on

Tip for viewing this PDF guide: Open PDF in Adobe select View>>Show/Hide>>Navigation Panes>>Page Thumbnails


https://www.frames.gov/partner-sites/wfmrda-ffe/training/courses-registration/
https://www.youtube.com/watch?v=p2EuMx7oaBg
https://www.youtube.com/watch?v=p2EuMx7oaBg
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1. LANDFIRE overview
1.1 Landsat - https://landsat.usgs.gov/

a. LANDFIRE data is derived from imagery collected by the Landsat sensor. There have been

various Landsat sensors in use since 1978 (figure 1). LANDFIRE data is calculated
using three images over three years: leaf on, leaf off and growing season.
The middle year is the base year used, the other images are used when there
are clouds, shadows etc. to create a complete wall to wall image.

b. Resolution:
a. Temporal: 16 days — takes a new image of each part of the world every 16 days

b. Spectral: Picks up information from 8 different places along the electromagnetic
spectrum that are especially informative about vegetation

c. Spatial: 30 X 30 m. A pixel is one value averaged over a 30 X 30 meter area

1.2 Versions (https://landfire.gov/If schedule.php)

a. Fuel conditions are always changing but new versions of LANDFIRE data are difficult to
produce for all lands quickly. They come out roughly every 2 years updating areas of
vegetation change with successional growth in forested types and represent fuel
conditions from 2 to 3 years ago. It is VERY important to review and update LANDFIRE
with any changes or disturbances that have occurred in that time.

b. Check the schedule to make sure you understand which version you are using (figure 2)
and which products are available in each version.

\Version|| LF€2001 || LF2001 | LF2008 | LF2010 | LF2012 || LF2014 | LF2015
| Name | National | Refresh | Update ‘ LF Remap
| Type | base map | revision | update ‘ base map
| Status | Archived | Complete and available on the DDS ‘ Planning

| Fig.2
Products

Distribution

table

Landsat 7

1999 — present

Landsat4 -5

Landsat 4: 1982 — 1993
Landsat 5: 1984 — 2013

Landsat1—-3

Landsat 1: 1972 — 1978
Landsat 2: 1975 — 1982
Landsat 3: 1978 — 1983



https://landsat.usgs.gov/
https://landfire.gov/lf_schedule.php

LANDFIR

2. Get Data — Overview

LANDFIRE data can be accessed several ways depending on
your program availability, project needs and experience.

Offline use - for use in ArcMap
-  LANDFIRE

1. LANDFIRE.gov
- Advantages: Most current data

- Disadvantages: multistep process for selecting an area
and downloading data

2. LFDAT (LANDFIRE Data Access Tool)

- Advantages: Easy to select the download area, includes
tools for displaying and working with LANDFIRE data.

- Disadvantages: Requires frequent updates to remain
compatible with ArcMap, occasionally does not have
access to most current data. May not be supported in the
future.

- Other —e.g. Forest Service T: drive (Enterprise
Data Warehouse (EDW))
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Online use

- IFTDSS (Interagency Fuel Treatment Decision Support
System)

- Advantages: Publicly accessible, intuitive interface, easy
to access and manipulate LANDFIRE data. Contains a
library of other layers such as MTBS, fire history and
other disturbances.

- Disadvantages: limited manipulation and analysis,
dependent on web

- WFDSS (Wildland Fire Decision Support System)

- Advantages: Most used tool for fire management, easy to
access and manipulate LANDFIRE data. Contains a library
of other layers such as MTBS, fire history and other
disturbances

- Disadvantages: Not publicly accessible, dependent on
web

- ArcGIS Online
- Link to date from LANDFIRE.gov
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Landfire.gov is the source for the most up-to-date LANDFIRE data.

a. Go to landfire.gov and select Get Data (figure 1).

Click one of the buttons above to start.

b. Select Data Distribution site ) ﬁ ° ( G H Q / ¢

c. Click the map in the general area you are interested in. | lome About D!!.. pote, ¥ ,m;?’v *74 B 4-

d. In the Layers pane you can turn off the LANDFIRE layer showing to see the E ’:.
roads base layer to find your location. §  Download US Insular Areas H _=

e. Select the Download Tool (figure 2) i 3 ITNT !

f. Select the layers you would like to download. You can read descriptions 1 "‘i" 2l

for each of the layers on Landfire.gov. It is recommended that you
download the most recent data.

g. If using an LCP (Landscape) file you can either download a pre-packaged
Icp for either the 13 or the 40 fuel models (figure 3) or you can create one Reference
by downloading the following layers

a. Fuels If creating an LCP file, it is

a. 13 and/or 40 Fire Behavior Fuel Models . d | d h |
b. Forest Canopy Bulk Density Important to download the layers

c. Forest Canopy Height at the same time so the extent is
d. Forest Canopy Cover the same. If you need to re-

e. Forest Canopy Base Height o . 2 us_200 Forest Canopy Height
b. Topographic (select these when you modify your download 1 layer it is best to L i A St P P

selection on the next step download the whole batch.
a. Us_aspect

b. Us_elevation (DEM)
c. Us_slope

-t

E <> Vegetation
= <> Fuel

Ej> ug 200 13 Fire Behavior Fuel Mode

i
1-L-.

Ej> us_200 LCP 13 Fire Behavior Fuel
Ej> us_200 40 Fire Behavior Fuel Mode
Ej> us_200 LCP 40 Fire Behavior Fuel

Ej> us_200 Forest Canopy Bulk Density
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https://youtu.be/xSNIgGrMvEI
https://www.youtube.com/watch?v=FfhIB4RE1WY

LANDFIRE ow-to*-Proce ANDFIRE de

; —= Data Distribution Site :
2. Get Data - Landfire.gov Request Summary Page "8

a. You can either draw the download area on the LANDFIRE map or you You are currently a LANDFIRE User.
can define it with coordinates. You can obtain coordinates for your
project area from Google Earth or ArcMap. Coordinates need to be in G — Data Rec
decimal degrees (dd.dddd).
b. The preview square should look like the area you wish to m_l? . =
download (figure 2 (1)) E = ‘
0 1F Para
c. Select Modify Data Request (2) * CTeRone of the buttons above to start. | Jus_140 Existing Vegetation Type
: g
d. Change the Output Projection and Datum to Best-fit UTM ;3 (WGs 54)
(NADS83 Datum) (figure 3). 3 5 O Vegetation G : - :
e. You can also check or uncheck the layers you would like to j © e 0.0
download. ; [3> us_200 13 Fire Behavior Fuel Mode i .
a. You will need to select Aspect, Slope, and DEM if making an LCP file for fire . CJ» us_200 LCP 13 Fire Behavior Fuel E E: -115.05096
i@l g CJ7 us_200 40 Fire Behavior Fuel Mode L
b. Make sure you have all the layers that you want and non you don’t . I
E:]> us_200 LCP 40 Fire Behavior Fuel ZB N Projection options ONLY apply to LANDFIRE pr -

f. Select Save Changes & Return to Summary [3 us_200 Forest Canopy Bulk Densit

_ Cancel Changes & Return to Summ

Qutput Projection and Datum | Best-Fit UTM (NADB3 Datum) v |

g. One technique for downloading all the data is to click T us_200 Forest Canopy Height

download on each layer. Eventually all the zip files will be in
your downloads folder and you can open each and copy and
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paste the data folder into your project folder. (zip files are not Requested Prod oS 00 2t
accessible). Close all of the data extraction windows. Disturbance 1999 (d1990)
Disturbance 2000 (d2000)
***NO SPACE IN PATH NAME — a space in the path name will Disturbance 2001 (d2001)
prevent the attributes table from populating. Disturbance 2002 (d2002)
Disturbance 2003 (d2003)
Disturbance 2004 (d2004)




2. Get Data - Landfire.gov: Web service calls - REST or WCS - ArcMap

WCS call (Web Coverage Service)
W(CS allows you to access LANDFIRE data layers to

use for analysis or modeling without downloading.

1.
2.
3.

Start ArcMap

Click on Add Data (Plus sign)

On “Add Data” window, select GIS Servers from the Look in
drop down menu

Double Click “Add WCS Server”

. On Add WCS Server window, enter the WCS URL from

https://www.landfire.gov/data access.php. Choose either
the most recent, or a previous version of LANDFIRE.

Select 1.0.0 from the Version drop down

. Press “OK” at the bottom of the window

1. In the Add Data Window, double click on the newly
added WCS Service.

2. Select the layer(s) you wish to display and then press
IlAdd)I

REST call (Representational State Transfer)

REST calls allows you to access LANDFIRE within your desktop
mapping session that are formatted as they appear on the dat
distribution site (DDS).

1.
2.
3.

on

© 0N o

Start ArcMap

Click on Add Data (Plus sign)

On “Add Data” window, select ArcGIS Server from the Look
in drop down menu

Select “use GIS services”

Enter the REST URL from

https://www.landfire.gov/data access.php. Choose either

the most recent, or a previous version of LANDFIRE.

Click Finish

Double click the item called “arcgis on landfire.cr.usgs.gov”
Select the folder named “LANDFIRE”

Select the Map Service you wish to view, for example
Conus_120

10.Click the plus sign to see the full layer list, then select the

layer you wish to view


https://www.landfire.gov/data_access.php
https://www.landfire.gov/data_access.php
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2. Get Data — ArcGIS Online

1. Signin to ArcGIS Online at:
https://www.arcgis.com/features/

There are several ways to get LANDFIRE data into your ArcGIS Online

map. We describe two methods: go to the LANDFIRE website and get

the REST call for the most current LANDFIRE data or use LANDFIRE data
that others have posted at various times.

1. LANDFIRE from REST link
1. Click Map in the top menu (fig. 1 (1))
2.  Get a REST link from LANDFIRE.gov (see previous slide)

3.  Click on the Add button on your map and select add layer from the
web (fig. 2)

What type of data are you referencing? An Arc GIS Server Web Service

5.  Paste in the REST links (fig. 3). (note if you make it the basemap only
the FBFM 40 layer will show)

2. LANDFIRE from other users

1. Sign-in to ArcGIS online and go to the top search bar (fig.
1(1))

2. Type in LANDFIRE, Landfire, or landfire (it IS case sensitive)

3. Select Search for Layers (fig. 4)

You will get a listing of previously entered LANDFIRE data to
choose from that other groups or individuals have posted.

https://www.arcgis.com/home/index.html

ArcGIS Overview Pr'cne Groups Content

5 [HAdd ~ | BB Basemap | u

-
Search for Layers ¢ _

Browse Living Atlas Layers g

Add Layer from ".-'a-‘eD

14 - y
Add Layer from File

14 Add Map Motes

b

Add Layer from Web
What type of data are you referencing?

An ArcGIS Server Web Service | =

URL: | https://landfire.cr.usgs.gov/arcgis/rd

Uze as Basemap

EROWSE FOR MORE LAYERS

Heather ¥

Q,Landfire

Search All Content

Search for Layers >
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2. Get Data — LFDAT (LANDFIRE Data Access Tool)

LFDAT has a variety of functions that can be explored in the Users
Guide available on landfire.gov. See your network administrator

about installing it if you are using a government machine.

a. Once installed and activated in ArcMap you can use the red
rectangle tool to draw a box around the area where you would
like to download data.

b. A window will come up with a drop down menu on the right and
an extent area to the left.

c. Inthe Extent section you can name your extent for the box you
just drew and save it. It will then be available on the toolbar
under extents for use in the future.

d. The drop down menu to the right includes all LANDFIRE data
rasters that are available. Remember you can look up the best
data version to use on the Landfire.gov website.

e. Once you've selected the data of interest to you click Request
download...

f. The data will then show up in the lower portion of the window
where you Select download to get the data.

g. Select Modify Data Request to change the projection to Best Fit
UTM (Nad83) and to select other data you will need to
download. Save Changes and return (bottom of window)

h. Download each layer as described in the previous section.
Remember you will need to unzip the files to use them.

I ~ I,,' = ol

LANDFIRE Map Zones A\ | 5

E:-_cte_nts_: [

BRI X7

”

Extent rectangle

|4 layers selected

-110.9709 -110.7873

24 227455 LAMDFIRE layers and other related datasets
ﬂ| Reguest Download
[[1ECOMAF Subsections used in LANDIRE -
[JLF 2010 {1.2.0) US: 13 Anderson FBFMs 1§

[w|LF 2010 (1.2.0) US: 40 Scott and Burgan FBFMs (N

Google-map this

34.137480
[[JLF 2010 (1.2.0) US: Existing Vegetation Cover
EDLF 2010 (1.2.0) US: Existing Vegetation Height

Sawve thic extent ac:

=

|, [JLF 2010 (1.2.0) US: Existing Vegetation Type
LLF 2010 (1.2.0) US: Forest Canopy Base Height

LANDFIRE Data Notifications
LANDFIRE Data Versioning Alerts

I._.|_|LF 2010 (1.2.0) US: Forest Canopy Bulk Density
[w|LF 2010 (1.2.0) US: Forest Canopy Cover

L
[®|LF 2010 (1.2.0) US: Forest Canopy Height

|
There can be a lag time between the latest version of

LANDFIRE and the update of LFDAT. If the newest
version is not available in LFDAT then check the

website for an update or download data directly from
landfire.gov



https://landfire.gov/download_lfdat.php
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3. Evaluating LANDFIRE data

LANDFIRE data can be used right away for quick outputs. For precise results it is best to validate and
calibrate the data.

Why modify LANDFIRE data?

1. Adjust scale (accuracy and resolution) In addition to identifying areas where the
2. Update for changes such as disturbance LANDFIRE data could be improved, this process
3. Calibrate — data are not wrong but 'Fher.e could be a will create a framework for becoming
better answer for your area or application he .
more familiar with your area and the
Why modify LANDFIRE fuel data LANDFIRE data and will provide the knowledge

1. Wet vs. dry year — ex. increased grasses in wet year and confidence needed when going forward
could change the fuel model with the use of LANDFIRE data.

2. Seasonal — ex. fuel model may change with season

3. Comparative analysis — ex. pre-treatment vs. post
treatment, or treatment alternatives.

u View: LANDFIRE Modification for the Northern Rockies



https://www.youtube.com/watch?v=IvLlXoWEqK8
https://www.youtube.com/watch?v=IvLlXoWEqK8
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3. Evaluating LANDFIRE data

IMPORTANT — To understand how to review and modify LANDFIRE data you should understand how LANDFIRE
layers are created and how they relate to each other.

LANDFIRE uses a rule-based approach. It is a series of complex IF — THEN statements. These IF — THEN
statements were determined based on expert opinion and place-based observation.

Many layers such as Existing Vegetation Type, Cover and
Height, come more directly from the Landsat data. FBFM

comes from a combination of calculated variables. Subject Mapplng Fll'e Behawor
matter exerts in various regions created the rule-sets that Fue| MOdGIS
result in the FBFM.
Existing
Why does this matter? Ve‘?r;t::m Biophysical
- Making a change to one layer may necessitate changing Settings
another layer. Ex. If you change the FBFM, you may also Existing
need to change the CC to see the full impact of a Veggt,aet:?" —
treatment scenario. Disturbance
- The rule sets decided upon may not work well for your Existing
area, hence the importance of evaluating the data. Vegzit;t‘ifn
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3. Evaluating LANDFIRE data

The following steps will help improve the precision of your LANDFIRE data. Perform the actions that you have
the time and resources for. Recommendations compiled from Stratton 2009 and Helmbrecht and Blankenship

2016

Define objectives

Download the LANDFIRE data with the proper projection
Observe where your project is in relation to LANDFIRE map zones

=

Make a list of natural or man-made disturbances

Complete an initial assessment of the fire behavior output
Assess the range and distribution of values for each theme
Confirm non-burnable areas

Combine several layers to view how values relate

Compare LANDFIRE values to field measured values.

Sy el e es e B

[EEY
o

. Compare fire behavior output to observed or expected fire behavior

Y
[N

. Compare areas of measured high fire severity to predicted crown fire and flame length
. Compare measured fire perimeter growth to predicted fire growth

[HEY
N

n View: 12 Steps to Evaluating LANDFIRE Data


https://pdfs.semanticscholar.org/0b31/09390fc30dc3eb801c6d06d9c552532a5fb0.pdf
https://www.conservationgateway.org/ConservationPractices/FireLandscapes/LANDFIRE/Pages/DataGuideAnnounce.aspx
https://youtu.be/0YClPZh96tU
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3. Evaluating LANDFIRE data

Step 1: Define Objectives — After each of the following steps ask

“are the data good enough to meet analysis objectives?” m """ . @Uraw'"g" Stand,ui; ‘tdp'm;'ld .. . Fig.1 "
(Helmbrecht and Blankenship 2016, pg.16). [ — S m. AN RE Vg Zones- TS
Step 2: Download the LANDFIRE data with the proper |: :“d’:i:;fu[;:” |
projection (Best-fit UTM) e, Add Alask~

Step 3: Observe where your project is in relation to LANDFIRE A:dciﬂi:|:i::mwmg r
map zones (Helmbrecht and Blankenship 2016, pg. 10) R

* LF map zones can be displayed with the LFDAT toolbar (figure 1).
Select LANDFIRE Map Zones >> Add CONUS Layer

 LANDFIRE uses rule sets in producing the data that are applied to
map zones. If you are on the edge or across zones, you may need
to adjust the rules sets for your area. If you are seeing distinct ﬂ
changes in your fuels layers on the boarder of the map zone (figure
2), you may want to contact the LANDFIRE team for assistance in
correcting your product.

Step 4: Make a list of natural or man-made disturbances

e Collect polygons of disturbances and how fuel conditions were
impacted. Ex. fuel model, CH, CBH etc. for each disturbance,
specify how the LANDFIRE layers are going to need to be updated




NAS

IMPORTANT: LANDFIRE data was developed and -
adjusted to work best with

iy

AVERAGE weather conditions.
If your objectives deal with modeling under

3. Evaluating LANDFIRE data

Step 5: Initial assessment of data— The data may extreme conditions, it is important to first test to
already work for your objectives. Performing an see how LANDFIRE performs under these
initial assessment may help you avoid conditions and then adjust the LANDFIRE or

unnecessarily evaluating your data or will serve
as a point for comparison if you do apply
changes. (see directions for IFTDSS next or use

weather inputs to improve the modeling outputs.

—

rocesses in steps 10, 11, and 12 Fuel Model Data Summary =
P P ! ! ) within "MM_demo_ 2020"
Landscape
. . . Source LandsFape Hame: MM_demo_2020
Step 6: Assess the range and distribution Landfire Version: LANDPIRE 2018
. . . . Model Name: MM_demo_2020 - Auto9Tth
Familiarize yourself with the units of each theme Distribution under 1% not shown
(Table 1, LANDFIRE Data Dictionary , Helmbrecht “  ble 1: LANDFIRE layer units
and Blankenship 2016, chapters 3, 4, 5, 6). Look at LANDFIRE Layer Units
the range and distribution of values for each theme £ Elevation meters
0 0 = 20
to determine if the values are reasonable. z slope degrees
Aspect azimuth
I Fuel model nfa
0 [ - - l Canopy cover percent
c . R S, W N M T S R IR TN, Canopy height meters * 10
u View: Landscape Reports with IFTDSS R Canopy base height  meters * 10
Canopy bulk density kg/m™3 *100



https://www.landfire.gov/library_list.php?cat=1
https://youtu.be/SZ6AnGtp-9g

IFTDSS is a convenient way to access and create
summary reports for fuels and fire behavior.

1.
2.

Obtain an IFTDSS log-in

Using the map studio (fig. 1(1)) create a
landscape (2)

Under Create New (3) select an area (4) and
download the most current data (5)

Click on Cycle (fig. 2(1) at the top and select
Landscape summary

Select your new landscape and click Request
Report (2)

Select My Workspace to see the reports (they
may take some time to run depending on the
size of your landscape)

‘ ©@Cucle  [IMyWorkspace @ Map Studio & Playground

™ All Content

Workspace

_— -

- _.T - - ‘.V ‘ ’ _.::‘__- Sea atio
3- Evaluatlng LANDFIRE data ‘ Landscape Tools

Step 6: Assess the range and distribution (cont.)

-

Add to map

Selﬁt driyv mode

North®  46.8995

West™ -117.0126 East”™ -116.6213
South™  46.7416

Area: 129,518.96 acres
Length: 311,112.02 feet

LANDFIRE 2[5

Fuel Model*:

j Landfire
Version™:

Fuel Model 40

Landscape

Narmas: | Moscow Mountain|

Work folder: Playground - o

Landscape Evaluation

scape Summary

ct Landscape:
=
ndscapes®

23 of
erest

o
L ¥

MM_demo_2020 «

-

-
-
*

LAN
W5
RI"q

Nt LA

o &
1317m

eVs

ELFTEM

PRy R —

# Generate Landscape Summary

View in Map Studio Request2 Report



https://iftdss.firenet.gov/

Geoprocessing

© Raster Calculator
3. EVB'Uatlng LANDFIRE data - |npUtS Parameters Environments

‘ B ¢ . 3
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Step 7: Confirm non-burnable areas spiiein s

This comparison can be done in IFTDSS or ArcGIS. In ArcGIS the non- us_200ch ol i
burnable pixels can be extracted which makes comparison and reporting iﬁf;:mm .

easier. (fig. 3). 45 25p2016 I

If you feel there are non-burnable areas not classified as such, identify us_demz016 u u
what they ARE classified as and extract those as well to get a better idea of "us_200FbFnan" S
their distribution. You are looking for overall patterns in the data here that I

you can use to build evidence for if a change needs to be made to increase
the accuracy of the data.

Output raster
us_200fbfmdMB

ArcPro— this technique is useful for comparing a variety of different fuel
models or attributes of other layers to check for patterns across that
landscape.

i 5 Bﬂﬁ}yea'tm.
]

* Open the attributes table and highlight rows for non-burnable fuel models mee

* Inthe Geoprocessing pane (Analysis tab >>Tools) Search for and select Raster i
Calculator s

* Double-click on us_200fbfm40 to enter it into the equation box(fig. 1). —fes

* Name the new file something the indicates it is a layer of only the non burnable : Sﬁfﬁw‘ :
fuel models. 8 O gm0

. . @ O ws_esp2010

* Explore the area comparing the selected pixels to the Imagery base layer. (see R

video for suggestions of what to look for) ey

INB2
JNB3
|

n View: Evaluating LANDFIRES non-burnable pixels:



https://www.youtube.com/watch?v=MC_JSjhjZU0

3. Evaluating LANDFIRE data - Inputs
- | E—

Step 8: Combine Layers

Combining EVT, CC and FBFM40 will help you identify questionable CC and
FBFMA40 values. Other combinations can be performed as necessary.

Direction for ArcPro -

1. Inthe Geoprocessing pane (Analysis>>Tools) search for and select the
Combine (Spatial Analyst) tool

2. Select the rasters you would like to combine (fig. 1) and select Run.

The output layer is the combined VALUES, but in order to be the most
informative we need to join additional fields. (make sure all selections are
cleared before joining)

3. Open the attributes table of the new combined layer. So you can see
the changes being made

4. Search for the Join Field tool and select the field(s) that you would like
to have added to your combined raster. (fig. 2)

5. Complete the process for each field you combined.

6. Inorder to track questionable values you could add a column and
create a value system to show which rows you are most concerned
about.

Stratton (2009) recommends asking the following questions.

* Are the locations of the higher frequency pixel combinations
correct?

* Does the EVT classification “match” the fuel model
assignment?

* Are the CC adequate given the EVT, fuel model, and spatial
location?

Process : EAN'

Geoprocessing
© Join Field
Parameters Environments

Input Table
fbfrm_evt_cc
Input Join Field
us_200evt

Join Table
us_200evt
Cutput Join Field
VALUE

Join Fields ()

EVT_SBCLS

,\.- - '-.”1)»
I

eoprocessing H
) Combine ®

Parameters Environments (7

o
Input rasters [~

us_200fbfm40 -
us_200evt -
us_200cc -

Qutput raster
n_S\BEB_map\BBE_map.gdb\fbfm_evt_cc

e=_____________________________________________________________=m
e Geoprocessing

Join Field

-:‘;Pj: Parameters Environments

Input Table
fbfrm_evt_cc -
Input Join Field
- us_200fbfmd0
| Join Table

us_200fbfmd0d -

Output Join Field

VALUE

Jain Fields ()

FEFM4D

At
._:!.J '-\(_','

.:';?:;

~ & X Geoprocessing

Parameters Environments

Input Table
fbfrm_evt_cc
Input Join Field
us_200cc

Join Table
us_200cc
Qutput Join Field
VALUE

Join Fields (&)

CC_PERCENT

- 1 x

<o)

Join Field g=——"0
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3. Evaluating LANDFIRE data - Inputs

Step 9: Compare field measured stand values

From the fleld CO”eCt FBFM, CC, CBH, CH and take d picture. CBH = Ilthe |0weSt he|ght above the ground at Wthh there

Remember, the objective might not be, to make the LANDFIRE is sufficient available fuel (i.e., £ 0.25 inch diameter) to

values match the measured values. It might take fire behavior propagate fire vertically through the canopy. This is not the
analysis to determine how these values should change. . : :
same as crown base height or height to live crown

* Canopy Base Height — Used to estimate crown fire initiation characteristics typically used in forestry and silviculture.”
* Toget CBH in feet, divide Value by 10 to get meters, then (Helbrecht and Blankenship 2016) CBH is difficult to

multiply by 3.28. measure in the field and remotely — this metric might be

e Adding a column for CBH_FEET — in the attributes table select . L : : .
AddIFigeld am‘j for Type select Doulble. ot calibrated using fire behavior output. Adjust CBH to achieve

*  Once created right-click on CBH_FEET and select Field Calculator your expected crown fire initiation.
and enter the equation show in fig. 2.

 Canopy Height
* Toget CH in feet, divide Value by 10 to get meters, then multiply

by 3.28. 5
e Canopy Bulk Density — the mass of available canopy fuel per Why are LANDFIRE values X 10 or 100
unit canopy volume (Scott and Reinhardt 2001). If a crown This allows values to be stored as integers instead of

fire initiated, CBD is used to predict whether an active crown
fire is possible under a given set of environmental conditions
(Scott and Reinhardt 2001; Scott 2012).

* Toget CBDin kg/m”3, divide Value by 100
(include FBFM if measured)

floating point which save on file size.
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(2 :- Extract Multi Values to Points

3. Evaluating LANDFIRE data - Inputs o o x

Step 9: Compare field measured stand values (cont.) Parameters Environments @
Input point features
AI‘CPFO - BBB_macroplots - .
nput ras erslv\l Qutput field nan
1. From the Geoprocessing tool search for and select Extract Geoprocessing " tus_;[;.[;.fbfmm . us_szhfmm
Multi Values to Points. ® Join Field us_200cc -] @ [us_200cc
us_200ch - us_200ch
2. Input point features = your field measured points Parameters Environments 4e_200cbh - @ | us_200¢bh
3' /nPUt raSterS = FBFM4O’ CC' CH' CBH (because thls IS Ir;;;::::npluts Bilinear interpolation of values at point
information that we have from our plots (fig. 1) Input Join Field  locations
us_200fbfmd0
4. Click Run Join Table
us_200fbfmd0
5. For ease of comparison you can join the fuel model names Output Join Field
(fig. 2) and convert the values of CH and CBH to feet (fig. 3) VALUE E— = suitch H
(see video (COMING SOON) for detailed instructions). foin II::BII:EII'-M; TR R R S —
h g 24 23 71 TUs <Mull>
| 4 13 28 a6 [TUs <Mull>
] B 19 6 49 |GS2 <Mull=
7 20 15 4b [G52 <Mull>
] 4 13 15 46 |G51 <Mull=
11 34 15 45 [TUS <Mull=
12 £y 12 33 |TUs <Mull>
12 37 17 52 [TUs <Mull=
13 40 17 32 |TUs <Mull>

| 9 28 15 47 | TLe <Mull>




3. Evaluating LANDFIRE data - Outputs

Collecting historical fire data

Become familiar with ideally three historical fires that represent different
weather and fuel moisture scenarios. (Stratton 2009 pg. 17).

For each fire you will need:
Fire Progression

* NIFC.ftp - fire progression information for fires between 3 and 5 years ago
can be obtained from https://ftp.nifc.gov/public/incident specific data/

* Local districts may have additional progression data

* You will need at least two perimeters that are consecutive and that
show growth from one general area (fig. 1) vs. a little all around

Legend

[ ] 20150816_1600
[ ]20150817_2147
[ ] 20150818_0920
[ 20150820_0700
I 20150821_0700

* GeoMac - https://www.geomac.gov/ >>Download Perimeters. Contains
progression information from 2010 and historical fire perimeters from
2000. NOTE: each piece of the shapefile will need to be downloaded.

* Fuel moisture and weather — See “How-to: use Fire Family Plus” for
directions in downloading and analyzing weather and fuel moisture data
around the time of your fire.

* MTBS — this site contains a final fire perimeters and fire effects information 1 05 0 1 Miles
for fire over 1000 acres

* Suppression activities — This may be difficult to find. There may be some
information in WFDSS.


https://ftp.nifc.gov/public/incident_specific_data/
https://www.geomac.gov/
https://uidahofire.weebly.com/how---to.html
https://mtbs.gov/

3. Evaluating LANDFIRE data - Outputs

Steps 10, 11, and 12 should be performed with the
best available LANDFIRE data. If you identified
features in steps 1 — 9 that need to be corrected,

make those corrections using the directions starting
on slide 20: Updating LANDFIRE data

Create fire behavior output using IFTDSS, FlamMap, or WFDSS under
representative weather and fuel moisture conditions.

Step 10 General fire behavior - Compare modeled fire behavior
outputs to observed or expected fire behavior across the site. Start
with non burnable areas and then move to areas that you would
expect moderate to high fire behavior (Stratton 2009 pg. 21)

Step 11: Crown fire — Compare forested areas of high fire severity
(MTBS) with flame length and crown fire occurrence (fig. 1) (Stratton
2009 pg. 24). Try varying the inputs for the fire behavior modeling
such as the foliar moisture influences the transition to crown fire.

Rapid Flre Measured Severity vs. Modeled Fire Behavior
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3. Evaluating LANDFIRE data - Outputs

Step 12: Fire Growth — model fire behavior for one or two days from a reliable
ignition source. Either the original ignition point of the fire, or the active fire
edge from a previous days fire perimeter. Make sure all other inputs are as close Rapid Fire Progression Comparison 8-17
as possible to conditions experienced on the burn day. Adjust inputs as needed to
obtain a modeled perimeter that is close to the observed perimeter. Refer to the
How-to: Use FlamMap for instructions on creating a modeled fire perimeter.

* Recommended FlamMap adjustments — if you are not able to obtain a matching

perimeter with the weather and fuel moistures observed from the closest RAWS try
making changes one at a time to the following variables.

1. Wind speed and direction — adjust and also use gridded winds in FlamMap
. Fuel moisture

2 Legend

3. Foliar moisture —— Arrival time

4. Ignition point or line — moving this up or back a pixel or two can influence [ ] 20150816_1600
whether the fire propagates a certain direction [ ] 20150817_2147

[ ] 20150818_0920
[ 20150820_0700
I 20150821_0700

5. Maximum simulation — 360 is a day but it could have burned longer or
shorter than that.

6. Spot probability 1 05 0 1iles
After performing steps 10, 11 and 12, if you feel that the fire T [iohc [l00h [Web | iwoody [ Windsp. | Windaz | Min. [ spot
3 4 7 38 63 g 320 360 0.05

behavior predicted is not matching what is observed or expected
you could go back to steps 6 through 9 and see if additional
adjustments need to be made.



4. Modifying LANDFIRE data

There are two categories of LANDFIRE changes

1. Single layer — only one layer will be affected such as
making a correction to a fuel model to more accurately
predict fire behavior.

2. Multiple layer — multiple layers will be affected such as
a fuel treatment taking place where fuel model and
canopy characteristics need to be changed. LANDFIRE
layers are interconnected and often a change to one
will necessitate a change to others to make the stand
consistent with the rulesets that were used to develop
LANDFIRE.

Programs for adjusting LANDFIRE data

e |FTDSS and WFDSS— easy to make landscape changes or
changes to specific treatment areas. Provides “rule-
sets” where the user can specify a treatment such as
thinning and the appropriate LANDFIRE layers are
changed.

How to make the product better —
for everyone

If you find differences between ground data
and your LANDFIRE data or see that some

disturbances have not been accounted for,
please share this feedback with the

. The LANDFIRE team will work to
incorporate your suggestions into the next
version.


https://iftdss.firenet.gov/landing_page/
https://landfire.gov/participate_feedback.php

4. Modifying LANDFIRE data (ArcPro directions coming soon)

Updating LANDFIRE layers (cont.) JCopowiie; Wi i | Fig.1
. . Erter 8 WHERE clause to select reconds in the table window ’ Yk DEB R T 3 g [ s 100ima Jres
ArcMap — this can be used to change values across the projectareaor | ... ... bR ES S @ LFTFC~ -M 5
in certain subsets such as fuel models above a certain elevation. VALUE Al” Field Calculator x |
COUNT S i
1. Combining rasters — if for example you are changing a fuel "n-%_Ciu;«Eur‘ i e r
model above a certain elevation you will need to combine the L’;,:;};T_?;:;“ww . = ' -y :
rasters using Spatial Analyst>>Local >>Combine — N - " Onme [0
VALUE 5 ()
2. Add Value field — Because it is not possible to edit the value > | [2e] (Pod - — | oo Oy E-a(:‘ |
field, you need to make a new value field. If you are editing < | [¥=] | O T it B \Zne. ;i&;/
more than one raster in a combination you will need a new =/1& [0 £ OEM_FEFMA st ) L
value field for each. In the attributes table under Table options o] (] [Na] [Gutma. | 1 Rowd] vaLue] cout] vs e et
i i ; i SELECT * FROM dem _ftémd0 vat W f— ot et 1
select Add field and name it accordingly, keeping the Type and FOrMAD CORRECTED 122 |31 3]s | oo cosaos TR
Short Integer. N ) Y - | Fermay_CORRECTED =
H B 5‘ 14 ‘ 7
3. Use the Select by attributes tool to select the rows you wish to Ll sl el = A
change. Ex. “US_DEM2010”>=1981 AND "FBFM40_CORRECTED"
IN (102, 142). This would select any cells with fuel model 102 or S T— e n
142 that are ABOVE 1981 m. (fig. 1) % Lookup — H|
4. Adjusting values — Right click on the new value column and e [(
select Field Calculator. Enter the value you would like the | DEM_FEBFMA40 ~ & le
selected rows to be changed to. Lookup field i
| FBFM40_CORRECTED v

5. Convert Raster Attributes to Raster — Make sure all selections

are cleared. Go to Spatial Analyst >>Reclass>>Look up. (fig. 2) o

| C:\407\Lesson_4\LANDFIRE \LANDFIRE _corrected.adb\FEFM40_corr 1 | I




o5 Modify Raster Values —

to Modi b
Layer to ify | Fofm_r_| List of changes

Valuels) to change: Value(s) Change ‘

(®) Relativeto () Between « = 165 == 161

— — valve [= [ ] x =183 = 161 —
4. Modifying LANDFIRE data «=163 e
f Change to make: HEDIECE_‘ ol Maodify Raster Values _ O %

* ArcFuels — This can be used to change values across the project ! O ey osiizixeis Layes to Modify [T TA00 -
area and within treatment polygons. ii”":”m:mj p":”'s‘ Value(s)to change: vﬂme{:}'smfcm"g:ange
nnlv to selerted nolvon .

1. Use Feature to raster to convert treatment polygons to O Relativeto @ Between 0cxe25 525
raSterS. l:l ¢ | value |« l:l

2. Select Tools>>Modify Raster Values. Change to make: | Replace with 7 AddtoList >

3. Select the Layer to Modify 851 Modify Raster Values - o X

4. Choose Relative to or Between depending on the desired Laverto Modly |ch.r) v List of changes

. Walue(s) to change: Value(s) Change

change. For layers such as CBH where 0 is not forested @ Relativeto O Between o C0o

you will need to choose Between and >0< ....

| -
vaue = E o Modify Raster Values

5. Select Add to list. There are a variety of different ways to

Change to make: Multi

il 1S B 0 N 0

X i Layer to Modify |us_140cc r List of changes
select attributes to change (see figures) O oy toallpixels |
. (@) Apply to selected pi)f . - Value(s) Change
6. For Apply to selected pixels choose your treatment raster. Ot Q== @ x> 35 535
ply to selected DD! value [ v I:I

7. Itis VERY important to explore the data to ensure that S 15T

the change was made by either comparing to the original il Changetomske: |Replace wih Add to List>

raster or using the ldentify tool. | | O Boply tooll piete
. . i (® Apply to selected pixels { =0) in raster; roads_| ~

Creating .LCP file 1l

A .LCP (Landscape file) is used as an input to fire behavior modeling
systems. You can create a .LCP file using ArcFuels or LFDAT. Make sure to
select the updated LANDFIRE layers you processed.

IMPORTANT! You may need to change several LANDFIRE
layers to reflect a change on the landscape. Ex. a thinning

may impact the fuel model, CBH, CH, CBD and CC.
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5. Suggesting changes to the LANDFIRE team
Feedback on data helps LANDFIRE: :
LANDFIRE approaches suggestions and feedback in the following ways . . . . Submit feedback to the

* understand the issue(s) {Need the details (version, location, description, etc.)

5 O] BBE trestme:

associated with the data} -

* develop systematic approaches for potential updates o e
* prioritize efforts for improvement (if within the scope of current LF production) e

@ O Topo
= B LANDFRE

Following are some examples of the types of corrections that can be suggested to - o=,
make the product better for you and others. L

O us_140fbfmdd

1. Areaimprovements - if there have been disturbances that have occurred in
your area that have not been recorded.

2. Blanket improvements — If there are consistent differences between LANDFIRE |t js important to understand that LANDFIRE does
and what you have observed on the ground. Examples:

NOT simply substitute or "stamp in" the ancillary
(feedback) data in place of LF data but uses it to

1. Fuel Model - An area classified as Timber Understory but you have observed that it
burns more like a Grass Shrub fuel model.

2. Fuel Model and Elevation — Above 6500 ft. the Grass fuel model burns more like a For more information visit
Timber Litter fuel model.

3. Canopy Base Height — when comparing modeled fire behavior to observed fire
behavior you see that modeled fire behavior is consistently not transitioning to
crown fire in areas where you have observed crown fire.



https://landfire.gov/contactus.php
https://landfire.gov/participate_refdata.php
https://landfire.nkn.uidaho.edu/

