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How do we use these products?
How do they relate to each other?

Firesheds QWRA PODs StratResponse

National Scale YES YES n/a n/a

Regional Scale YES YES n/a n/a

Forest Scale NO YES YES YES

Locally Editable NO YES YES YES

Risk NO YES NO YES

Likelihood YES YES NO YES

Intensity NO YES NO YES

Susceptibility/Importance NO YES NO YES

Considers WUI YES YES YES YES

Considers Non-WUI Values NO YES YES YES

Operational Tool NO YES YES YES

Fuels Planning Tool NO YES NO NO

Presenter
Presentation Notes
These products are related, but used at different scales for different purposes.
The purple box shows that three of the products are somewhat inter-related or dependent on one another.
For example, the Strategic Response uses the QWRA and the PODs.
Firesheds largely stand alone in their use.



Firesheds
 Containers ~250K acres 

each.

 Red = SOURCE of 
wildfires that impact 
communities—only 
communities.

 High potential for 
national tracking of our 
success.

 Coarse scale

Grey means Fireshed is not a source of wildfires that impact communities.

Presenter
Presentation Notes
This is EXPOSURE, not “risk” by definition.
It is coarse and can only tell us so much about how to focus our activities.
No other values are included in Firesheds (watersheds, infrastructure, whitebark pine, sage-grouse, etc).
Does not account for whether the fuel type and structure combination will result in a loss—assumes loss when fire perimeter intersects structures.
Not operationally relevant for wildfires—mostly useful for hazardous fuels planning.
There is confusion over how up-to-date the data are right now (2014 Landfire for fuels, maybe census data or Microsoft buildings data for WUI?).





There are many options to Reduce Risk

Academics disagree on 
which side of the triangle 
to focus to avoid loss to 
communities at risk. 

Presenter
Presentation Notes
The Risk Triangle is Susceptibility, Likelihood of Exposure, and Intensity.
Firesheds address one side of this triangle—the likelihood of exposure.
This means interrupting the transmission of fire spread from the source to the WUI.
But there is some question among academics and FS researchers about whether this is the right approach.

Because you can also change risk by changing susceptibility of structures (e.g. replacing shake with metal roofs),
or changing the fuel profile immediately adjacent to the structure by removing ladder fuels, reducing surface fuels, and reducing crown bulk density.

We don’t know the right answer here, but we think it’s important to understand that with limited dollars, we will need to decide how to accomplish the goal.



Top 10 USFS Firesheds
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Red pixels, here, show Regional 
QWRA loss to Human Habitation.

*The commonly available Fireshed map 
shows Exposure independent of jurisdiction.

• Conifer Forest
• Treatable w/mechanical
• USFS Jurisdiction
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9

Presenter
Presentation Notes
When we look at the Fireshed map, keep in mind that the polygons showing the highest source of fires affecting human habitation is not necessarily on USFS jurisdictional lands. 
In the Great Basin, the two highest source polygons are near Reno and St. George on BLM lands.

However, Ager’s team filtered the Fireshed results and selected areas with conifer forest, treatable acres (e.g. not Wilderness or IRA or too steep), and USFS jurisdiction. The top 10 Firesheds were identified in these four areas: Western Idaho near Boise, near Cedar city, east of Salt Lake City, and near Salmon, ID. 

These are the areas where Ager’s Fireshed modeling shows that fires are ignited that can result in loss to human habitation. The loss from these source fires can occur inside or outside of the polygon.




tsopperman
Sticky Note
Note: there are five areas; add Carson Valley NV to the list above.



For More Information About Firesheds

 Read more about the Fireshed Registry on RMRS site: 
https://www.fs.usda.gov/rmrs/datasets/fireshed-registry-fireshed-and-project-
area-boundaries-continental-united-states

 10-Year Scenario Investment Planning Platform (USFS): 
https://codyevers.com/usfs_sipp_10yr_plan/

 Get Fireshed Data here: https://www.fs.usda.gov/rds/archive/catalog/RDS-
2020-0054

 GTR-425 (May 2021): 
https://www.fs.fed.us/rm/pubs_series/rmrs/gtr/rmrs_gtr425.pdf

 FEMA “Infogram” about Firesheds (July 2021): 
https://www.usfa.fema.gov/blog/ig-070821.html
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Presentation Notes
Useful links

https://www.fs.usda.gov/rmrs/datasets/fireshed-registry-fireshed-and-project-area-boundaries-continental-united-states
https://codyevers.com/usfs_sipp_10yr_plan/
https://www.fs.usda.gov/rds/archive/catalog/RDS-2020-0054
https://www.fs.fed.us/rm/pubs_series/rmrs/gtr/rmrs_gtr425.pdf
https://www.usfa.fema.gov/blog/ig-070821.html
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Screen capture from the Fireshed AGOL



Quantitative Wildfire Risk Assessment (QWRA)

We decide 
Resources 
(natural) and 
Assets 
(human-
made) to 
consider. We 
rank their 
importance.

We decide 
how HVRAs 
are 
affected 
by fire 
(based on 
fire effects 
science).

Methodology is detailed in GTR-315

Fire modeling is done with FSIM simulation 
model to derive Annual Burn Probability & 

Flame Length.

• Critical Infrastructure
• Ecological Integrity
• Fish Habitat
• Heritage
• Human Habitation
• Recreation Infrastructure
• Suitable Timber
• Surface Drinking Water
• Wildlife Habitat

Presenter
Presentation Notes
A quick overview of the Quantitative Wildfire Risk Assessment, or QWRA is 
We identify Resources and Assets that we think are important. In R4 there were nine HVRAs identified <click>
We use fire effects science to determine how these resources are affected by fire…positive, negative, neutral at different flame lengths.
We run thousands of fire simulations under all fire weather scenarios to develop a burn probability map and mean flame length map.
With some GIS computing, we develop a spatial risk map showing both the Benefits, and Losses to our values. These benefits and losses can be viewed for a single resource (such as timber), or for all resources (we call this “integrated risk”).
The QWRA process considers all three sides of the Risk Triangle.




Quantitative Wildfire Risk 
Assessment (QWRA)

Regional Risk Assessment (2019). 
B-T has a forest-level risk assessment*.

Customized to R4 HVRAs, priorities, 
and fire effects.
The output integrates risk for the things 
we care about—shows tradeoffs when 
there is overlap.
QWRA also allows us to look at just 
one HVRA.
Can inform Shared Stewardship, 
Timber, Watershed, Wildlife, Recreation, 
go/no-go use of wildfires, and 
hazardous fuels mitigation needs.

Fun Fact: The B-T is the featured example in GTR-315, considered the authoritative guide on completing QWRAs.



Quantitative Wildfire Risk Assessment (QWRA)
 Shows risk integrated 

across all HVRAs or to 
individual HVRAs.

 Identifies expected 
wildfire losses and benefits.

Presenter
Presentation Notes
The Risk Assessment was done for all forests with a 10-mile buffer around each one. 
Red is an overall integrated expected LOSS.
Blue is in overall integrated expected BENEFIT.
Regional Directors were asked to identify the HVRA layers to use, and to rank them in order of importance. The pie shows the importance of each HVRA.



Potential Operational 
Delineations (PODs)

 PODs are:
 independent of risk assessments
 operational containers for wildfires
 follow ridges, rivers, and roads & PCL/SDI

 likely to replace FMUs in WFDSS
 in need of GIS support to ensure quality

 Not inherently complex but require 
coordination with partners in workshops. 

 Promotes cross-boundary communication 
with partners and stakeholders. 

 Several PODs in a single Fireshed. 
 Can help evaluate fuels treatment needs.



QWRA + PODs = Strategic Response (SR)
 Pre-planned response to wildfire ignition.
 Commonly displayed by POD 

containers.
 Derived from QWRA:

 sums the risk of all the pixels in the POD
 shows if fire is “good” “bad” or “neutral” 
 within and transmitted from the POD

 Decisions in alignment with risk to values.
 Will eventually be in WFDSS.



Firesheds & 
the R4 QWRA 
are Aligned

R4 QWRA shows Loss of 
Human Habitation:
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Presentation Notes
This figure shows the R4 QWRA eNVC for human habitation summed to the national fireshed polygons. (eNVC is the expected Net Value Change).

 
They show good agreement because the firesheds with the most exposure to human habitation are also showing as the 75th percentile or greater risk to human habitation.  Some would say no surprise here because exposure potential decreases with distance from the HVRA.
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