STRATEGIC PLANNING
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Evolving appreaches to wildlane m'an‘qgeme;zt 2 ihteifrating pre-planned
"\ control lines and operational decisions with quantitative risk assessment -
% support a safer and more strategic response to fire-prone landscapes.

BY RICHARD D. STRATTON conditions, the ecological, social, economic, and
human impacts are often dreadful.
It is estimated that the western Regions of the

What we are doing is not working. For more US Forest Service—Regions 1 through 6—need to
than a century we have been suppressing fires in most burn, on average, 5 to 7 times more acreage—based
ecosystems, particularly in the western US. We are really on Monitoring Trends in Burn Severity estimates
good at it—95+% (Booz Allen Hamilton, 2015; USDA, (Finco et al., 2012) from 1984-2010 vs. LANDFIRE
2015). As a result, instead of a healthy patchwork of (Rollins and Frame, 2006) mean fire return interval
different aged stands of vegetation, we have large expanses (McHugh and Finney, 2014). Prescribed fire is a

of vertical and horizontal continuity of fuels conducive means for increasing area burned, but it isn’t at a scale
to large fire growth (Hessburg, 2017). Inadvertently, we commensurate with need. In fact, if we don’t do it
have now predisposed many of our fire-prone landscapes Mother Nature will. For example, in 2018, Regions

to large destructive wildfires. This physical situation has 1 - 6 of the Forest Service treated approximately

been compounded by insect and disease, invasive species, 440,500 acres with prescribed fire vs. wildfire acres
climate change, and land management. Now factor in our of 1.8 million. If our primary goal is to mitigate large
love of living in the forest. It is estimated that the wildland- fire growth and the inevitable losses to highly valued
urban interface is the fastest growing land-use type in the resources and assets (HVRAs), we are not going to
conterminous United States (Radeloft et al., 2018). When “treat” our way out of the problem in most fire-prone
this increasingly complex fire environment receives an landscapes—the problem is too big, our treatments are
ignition, particularly during extreme weather and fuel too small, and they are taking too long to implement.
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SUMMARY: For more than a century in the

US we have been suppressing fires, with :
unexpected and undesirable outcomes &
particularly in fire adapted and dependent :
ecosystems. Fires are increasing in size
and duration, resulting in substantial loss
of life and property. It is time for a different
approach in wildland fire management.
National policy mandates that federal
agencies focus on the protection of life,
property, and resources by a risk-based
and shared-stewardship approach while
leveraging emerging technologies.

An emerging concept is strategic wildland

fire management planning (SWFMP),

focusing on preseason, fire season, and

postseason planning and implementation

to aid fire managers, decision makers, and
operations to be more successful and safer. 43
Techniques scale together and include the 2
use of Potential Control Locations (PCLs), :
Potential Operational Delineations (PODs),
and wildfire risk assessments. Both the
challenges and benefits of these approaches
are demonstrated and an example of their
use is shared from the Pacific Northwest.

View of the Cougar Creek fire area looking northeast near Tyee Creek in Washington (August 2018). The POD
(Potential Operational Delineation) boundary is in the foreground along a paved Forest Service road. Photo: Kari Greer.
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Figure 1 (right) displays the
last 19 years of large fire history
in north-central Washington
as shown in the Wildland
Fire Decision Support System
(WEDSS) (Noonan-Wright et al.,
2011). The sizes and frequencies of
these fires are sobering, loss of life,
injury, and property heartbreaking,
and due to the uncharacteristic
fuel conditions, several of
the ecological outcomes were
undesirable. Ironically, when we
desperately need our suppression
resources to be most effective—
that is when they are often least
effective (Finney et al., 2009). The
reality is, the only way to check the
spread of a large wildfire is for it
to encounter another recent large
fire(s), very sizable fuel treatment(s)—or a very large network
of smaller treatments—or to receive a significant change in the
weather (e.g., fire-stopping or season-ending event(s)) (Finney et
al.,, 2005; Stratton, 2006). When this occurs, suppression resources
can get the upper hand (Finney et al., 2009).

Table 1 (next page) looks at large fires in the Pacific Northwest
and their historical ranking in the last 50+ years on federal and
state lands. All but 4 of the units have experienced one of their
largest fires in the past 8 years (2011-2018)—but what may be more
sobering is many have experienced their top 2 or 3. The take home
is obvious. Fire is inevitable in many ecosystems in the West and
we have reached a tipping point where several forests and range
lands are transitioning to a larger, uncharacteristic fire frequented
landscape—it is time for a different approach to fire management.
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A DIFFERENT APPROACH...

Let’s face it, there are just some places we have to suppress fires
no matter the ecological or financial cost due to personal property
and life safety, critical infrastructure, or public, political, or
cooperator pressure. There are many examples of this recently, but
where we have more decision space—which is a large portion of the
Western landscape—we need a different approach to managing fire.

O’Connor and Calkin (2019) outlined the use of Potential
Operational Delineations (PODs) (Thompson et al., 2016) on the
Pinal Fire, in a recent paper “Engaging the fire before it starts” The
authors outline how preplanning efforts on the Tonto National
Forest, to develop potential control locations (PCLs) (O’Connor et
al,, 2017) and PODs, aided in the strategy to contain the fire near
Globe, AZ.

The purpose of this paper is to (1) explain why a new approach
is needed—as provided above, (2) summarize recent national fire
direction and policy, (3) list the benefits and challenges of PODs
on a fire-prone landscape, (4) demonstrate how this approach
can integrate into a broader strategic wildland fire management
planning (SWFMP) framework, (5) provide guidance to fire
mangers on how to apply SWEMP, and (6) provide an example of
how these concepts were applied while managing a wildfire.

SUPPORTED BY RECENT POLICY & DIRECTION

Recently the President of the United States issued an executive
order (EO 13855) to the Secretaries of Agriculture and Interior.
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Figure 1. Large fire history, Pacific Northwest, 2000-2018. 2
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Section 2 (Goals) stated: “To protect communities and watersheds,
to better prevent catastrophic wildfires, and to improve the health of
Americas forests, rangelands, and other federal lands, the Secretaries
shall each develop goals and implementation plans for wildfire
prevention activities and programs in their respective departments.”
(Federal Register, 2019)

In response to the order, the Chief of the Forest Service stated
that “We will do the right work in the right place at the right
scale using advanced science and mapping tools” (USDA, 2018,

p- 2). The response from the Secretary of the Interior was a
6-page order (3372) to the Bureaus, which included a directive to:
“Maximize the wildfire management benefits of physical features
within landscapes” It elaborated on the use of physical features,
in conjunction with vegetation management techniques, to help
control catastrophic wildfires, such as rivers, streams, geological
formations, roadways, etc. (USDI, 2019).

This comes on the heels of changes to Forest Service (Chapter
5140) and Department of the Interior (Manual 620, Chapter 6)
direction in 2017 to utilize risk assessment information for the
identification and prioritization of fuel treatments. All of this
policy and direction is consistent with the National Cohesive
Wildland Fire Management Strategy (USDA, 2011) and Shared
Stewardship. “A steady increase in collaboration capacity and recent
breakthroughs in Forest Service science, mapping, and technology
are providing new tools for planning investments to reduce fire
risk and improve forest conditions. We will implement these new
authorities and advances in technology by: Working with States
to set priorities and co-manage risk across broad landscapes. The
most effective approach to wildland fire management is shared
stewardship of the wildland fire environment, shared ownership
of the challenges it presents, and a shared commitment to meeting
those challenges...”(USDA, 2018, p. 2).

SPATIAL PLANNING WITH PCLs AND PODs
PCLs are areas where large fires historically tend to stop or lull,
due to topographic features such as lakes, ridges, and rivers; roads
and trails; fuel transitions; and non-burnable vegetation. They can
be solely expert-informed or a machine learning algorithm can
be run on a landscape to develop a map of historical containment
probability, scaled 0 to 100% (O’Connor et al., 2017). PCLs can be



Size

Estimate

"Historical" (Unit

Rank specific

Land M Unit Individual Fire Name (Top3only): Year : acresonly)
Colville NF Stickpin #H2 2015 48,782
Columbia River Gorge SA Eagle Creek #1 2017 25,583
Deschutes NF Pole Creek #H2 2012 26,579
Fremont-Winema NF Watson Creek #1 2018 45,896
Barry Point H2 2012 43,133

Gifford Pinchot NF Cascade Creek #1 2012 20,296
Malheur NF Canyon Creek #1 2015 90,584
Mount Baker-Snoqualmie NF Norse Peak #1 2017 23,239
Mt. Hood NF Eagle Creek #1 2017 22,645
Dollar Lake #2 2011 6,286

36 Pit #3 2014 5,508

Ochoco NF Corner Creek #1 2015 29,660
Okanogan-Wenatchee NF Diamond Creek #3 2017 97,137
Olympic NF Maple #1 2018 3,000
Big Hump #2 2011 1,243

Rogue River-Siskiyou NF Chetco Bar #2 2017 173,225
Klondike #3 2018 170,426

Siuslaw NF n/a n/a n/a n/a
Umatilla NF Butte Creek (Grizzly Complex) #1 2015 71,285
Umpqua NF Happy Dog #1 2017 29,763
Stouts Creek #3 2015 14,824

Wilamette NF Seperation #2 2017 18,097
Whitewater #3 2017 11,501

Wallowa-Whitman NF Cache Creek #3 2012 56,845
Burns BLM Miller Homestead #1 2012 160,801
Buzzard #2 2014 87,141

Holloway #3 2012 74,912

Coos Bay BLM Chetco Bar #1 2017 6,743
Eugene BLM Yellow Point #3 2014 227
Lakeview BLM n/a n/a n/a n/a
Medford BLM Big Windy #1 2013 26,607
Dads Creek (Douglas Complex) #2 2013 12,621

Taylor Creek #3 2018 11,627

Prineville BLM South Fork #1 2014 23,826
Boxcar 0410 H#H2 2018 16,091

Razorback #3 2011 12,887

Roseburg BLM Horse Prarie #1 2017 7,654
Rabbit Mountain (Douglas Complex) #2 2013 6,267

Stouts Creek #3 2015 5,477

Spokane BLM Barker Canyon #1 2012 17,049
Range 12 #2 2016 12,646

Crane Road #3 2012 10,000

Vale BLM Long Draw #1 2012 548,379
Holloway #2 2012 164,870

Saddle Draw (Buzzard Complex) #3 2014 141,558

Colville Agency North Star #1 2015 170,561
Tunk Block #2 2015 81,936

Spokane Agency Carpenter Road #1 2015 20,583
Cayuse Mountain #2 2016 18,077

Warm Springs Agency County Line #1 2015 67,367
Nena Springs #2 2017 58,525

Sunnyside Turnoff #3 2013 51,465

Yakima Agency Cougar Creek #1 2015 47,892
Crater Lake NP Spruce Lake #1 2017 15,527
Crescent Fire (National Complex) #2 2015 13,022

Olympic NP Paradise #1 2015 2,796
Sheldon*-Hart* Mountain NWR n/a n/a n/a n/a
Malheur NWR* n/a n/a n/a n/a
Saddle Mtn NWR* Range 12 #3 2016 30,000
State of WA (All state-owned lands) :Colockum Tarps #1 2013 73,330
Carlton #2 2014 70,764

Lime Belt #3 2015 50,807

State of OR (All state-owned lands) :Buzzard Complex #1 2014 78,186
Murderer's Creek (South Fork Complex) #2 2014 11,728

*Includes the top 4 largest NWRs in PNW

linked together to form PODs—polygons that are typically thousands of acres. Think
of PODs as hydrologic units codes (HUCs), but instead of the land area where water

drains to a specific location (watershed), PODs are based on fire spread. Fifth or sixth
level watersheds or a fireshed (Bahro et al., 2007; Scott and Thompson, 2015), usually

consist of multiple PODs.

There are many benefits for developing PODs, particularly on fire-prone landscapes;
there are also a few challenges and cautions.

STRATEGIC PLANNING

Table 1. Large fires in the Pacific Northwest (2011-2018).

BENEFITS

o Use of fire in PODs are a compromise
between what we know many of these
fire-adapted and dependent ecosystems
need, vs. agency tradition and personal
preference, protection of HVRAs, and
political pressure. Likewise, it is a middle-
ground with other federal agencies, State,
and local partners.

« In many ecosystems, we need more fire
on the landscape—PODs can help us
get there on a broader scale, particularly
when implementing a confine, monitor,
and point and/or zone protection
strategy. Recently burned PODs will help
us control future large fires and is an
intervention to help us reach the goal of
a self-regulating fire system in fire prone
environments.

o PODs promote shared stewardship and
can help us achieve the goals of the
Cohesive Strategy (USDA, 2011). By
working with partners, we can plan an
expectation together before the fire occurs
and partners will be more apt to support
an action on the ground, if they were first
involved with the strategy.

PCLs and PODs can be identified before
fire season by local expertise—when there
is no “emergency”’—and incorporated as
part of the planning process.

« In addition to developing and
implementing a strategic response for a
wildfire, PODs can be utilized in the off
season for prescribed fire planning and
implementation.

o There are usually less constraints
on personnel, funding, and smoke
managing a wildfire utilizing PODs vs.
the implementation and maintenance of
prescribed fire or fuel treatments.

Beneficial fire effects can often be realized
while utilizing PODs, particularly in times
of low, moderate, and high fire danger.
Even under extreme conditions, using
PODs when executing burnout operations
can produce a mosaic of mixed-severity.

o Sometimes on wildfires we focus too
much on trying to control a fire at a
difficult location due to a jurisdictional or
administrative boundary. PCLs and PODs
can help us identify control opportunities
at locations, regardless of ownership,
where firefighters can more safely and
successfully engage the fire—particularly if
additional mitigation measures are taken.

wildfiremagazine.org WILDFIRE 2
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The Use of PCLs, PODs, and Risk Assessment in Strategic Wildand Fire Management Planning

Local expertise identifies potential
control locations (PCLs) based on
ridgetops, lakes, rivers, fuels, roads,
nonburnable areas, past and existing
containment lines, and previous large
fires and behavior (in this case with a
red highlighter on a paper map).

Using a machine-learning model,
RMRS Missoula develops a PCL map
for each Forest--the output is used to

further refine or help develop the
expertise-informed PCLs. To the right,

areas in blue indicate the highest
containment probability.

APCL GIS layer is created and
aggregated into potential wildfire
operational delineations (PODs)--a
polygon constructed from linking
together PCLs (black lines).

Using data from a forest, regional, or national
quantitative wildfire risk assessment, each POD

Model Results
& PODS (K. Cannon)

receives a value based on the net loss or benefit to
the assets and resources in the POD (expressed as
conditional net value change [cNVC]). This net value
can be grouped into categories, such as low or
moderate benefit, and low, moderate, or high loss.

If consistent with L/RMP
direction, PODs can be
combined to create
strategic wildfire

response zones--aka
fire management zones
--based on a similar net
benefit or loss (e.g.,
protect, restore,
maintain)

Along with fuel treatments in the
WUI and hardening assets, fuels
planning in the off-season can
focus on areas of high net loss and
response zones and/or POD
boundaries to increase the

probability of success on future
wildfires and allow for safer
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firefighter engagement.

Dispatch zone boundaries
can mirror response zones or
be refined based on
ownership and imported into
WildCAD.
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Figure 2. Flow chart of strategic wlldland fire management planning.
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« PODs are delineated based on a known location on the
ground that can be a tangible reference to an action,
minimizing confusion where a specific action or strategy is
to be employed on a wildfire.

» POD data can be quickly shared with incoming teams via
Google Earth, GIS, and GPS, referenced in the leader’s intent
letter, and included in the WFDSS decision.

CHALLENGES AND CAUTIONS

» Do you have the expertise to identify and delineate the PCLs
and/or verify those provided by the machine learning model,
and delineate the PODs?

It is relatively easy to create PODs, but will your local unit
use them? Are local fire managers, line officers, partners, and
incident management teams (IMTs) informed, in agreement,
have access to the data, and expectations understood?

Landscapes with multiple ownerships can make the POD
development process more challenging, but potentially very
rewarding and in alignment with national direction.

PODs need to be part of the operations and long-term
planning of a wildfire. It is critical we do not lock into a
specific POD, when the next ridge or POD has a higher
degree of success and/or is safer to engage the fire.

When managing a fire, the POD approach vs. direct attack
may in the short run result in a higher expense, more smoke
production, and increase the fire duration.

A long-term strategy utilizing PODs may be more difficult
for the public to comprehend and support, particularly those
communities who have been affected by evacuation, smoke,
and reduced access in the recent past.

If PCLs and/or PODs are prepped as containment lines,
local biologists and/or resource specialists may need to be
consulted.

STRATEGIC WILDLAND FIRE MANAGEMENT

PLANNING

We need to do much more BEFORE the “big one” occurs—they
are inevitable in many fire adapted and dependent ecosystems.
We must think, talk, plan, and act more strategically on our
landscapes. We have a very hard time doing this individually and
as federal or state agencies. We must not wait until there is smoke
in the air. This is where SWFMP plays an important role. Figure
2 is a flow chart outlining the process of using PCLs, PODs, and
a quantitative wildfire risk assessment (QWRA) (Scott et al, 2013;
Gilbertson-Day et al, 2018) in a SWFMP framework.

Hazards

Losses

The process consists of:

1. Use local expertise and/or machine learning to identify PCLs.
2. Develop PODs by linking together the PCLs into polygons.

3. Where available, use a local, state, or regional QWRA to assign
each POD a value based on net loss or benefit to HVRAs within
the POD boundary. This information is usually expressed as a
conditional net value change (c(NVC). This value can be grouped
into categories, such as low, moderate, or high benefit or loss. For
more information on the QWRA process and its application, view
the following webinar: http://www.nwiirescience.org/content/
overview-applications-pnw-quantitative-wildfire-risk-assessment
(Stratton, 2019).

4. If consistent with the Land or Resource Management Plan
direction (L/RMP), strategic wildfire response zones can be
developed based on similar areas of net benefit or loss. A unit
can assign an ecologically-based strategic response (protect,
restore, maintain) or a more operational response, like that
contained in the Incident Command System 209—(full
suppression, confine, point or zone protection, monitor).

5. Along with fuel treatments in the WUI and hardening assets,
fuels planning in the off-season can focus on areas of high net
loss by POD to increase the probability of success on future
wildfires and allow for safer firefighter engagement.

6. Preseason planning efforts can be incorporated into fire
management planning documents, electronic systems like
ArcGIS Online, and spatial fire planning in WEDSS.

7. Dispatch zones can mirror the strategic wildfire response zones
and the preplanned response can be commensurate with loss or
benefits to HVRAs.

8. Preseason fire engagements with partners and cooperators can
simulate an ignition in a response zone and the use of PCLs,
PODs, resources, and the preplanned fire response can be
demonstrated.

IMPLEMENTATION

Many are familiar with the Swiss cheese model of accident
causation (Reason, 1990 and 2000)—a model used in risk analysis
and management (Figure 3). The model illustrates that although
there are often several layers of defense between hazards and
losses, there can be inherit flaws in the defensive layers. If these
flaws are aligned, a negative outcome is realized.

Using this conceptual model in the context of SWFMP, we can
see how an improved outcome can be achieved. This is possible
when there is an open dialogue and understanding with local
fire management, line officers, and cooperators, and that their
proposed actions are in alignment with the L/RMP. Furthermore,

Local Fire Org.

= ~ Line Officer(s)
> Cooperators
PO = n L/RMP
d o> ~ IMT
e G S S -
An Improved
Outcome

Figure 3. Swiss cheese model of accident causation (Reason, 2000); Figure 4. Swiss cheese model of wildland fire management direction alignment.

WILDFIRE 29

wildfiremagazine.org



Figure 5. Graphical flow

of the use of potential
operational delineations
(PODs), the Pacific North-
west quantitative wildfire
risk assessment, burnout
operations as shown by
Visible Infrared Imaging
Radiometer Suite in the
Wildland Fire Decision
Support System, and the
final fire perimeter in rela-
tion to PODs for the 2018
Cougar Creek Fire, WA.
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on wildfires it is essential the incident management team is aligned
with this collaborate strategic vision. If even one of these entities is
not in alignment, the strategy can fail or be in conflict with the L/
RMP (Figure 4).

EXAMPLE OF THE USE OF PODs

(COUGAR CREEK FIRE 2018)

The Cougar Creek fire started from a lightning strike July 28
on the Entiat Ranger District, Okanogan-Wenatchee National
Forest, WA. It was in an area with steep, inaccessible, and rugged
terrain, heavy timber, previous large fires, and near the peak of fire
season. Local managers had immediate concerns about firefighter
safety and the probability of containment. Although this was a
full-suppression fire, POD boundaries were utilized. PODs had
been developed the year prior by a long-tenured, fire management
officer using a highlighter and a paper map and digitized by a fire
analyst (Figure 5). Also, the PNW QWRA was used to summarize
net benefit or loss (c(NVC) by sixth-level watershed. The QWRA
showed a predicted net benefit of the fire in the watershed
containing the ignition.

POD and risk assessment information was made available to
the IMT and referenced by the line officer and local staff while
communicating strategy and containment. The IMT validated the
POD boundaries, prepped several of them, and began to carry fire
from the north to the south on the eastern boundary. Values inside
the POD were protected. A week later, when the POD boundary
was breached to the SE, the next PODs were utilized to aid in the
containment of the fire. Ultimately, the fire was contained at about
42,000 acres; firefighters, the public, and other assets and resources
were protected, the fire-adapted ecosystem benefited with a burn
severity largely low to moderate, and the future threat to HVRAs
from large fires has been reduced for several years.

HOW TO BEGIN THE SWFMP PROCESS

Meet as a unit fire organization and discuss the need (the “why”)
and if the process will work given your landscape, resources,
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current leadership, and partners. Identify the personnel and skills
required. What partners are important to the process? Share your
ideas with other fire managers. Take the proposal to your line
officer who can help champion the effort and facilitate a discussion
with adjoining units on contributing to and supporting the process.
Receive a formal by-in—which includes if you are going to build
it, line, IMTs, and your local fire organization are going to use it.
Identify PCLs with maps and highlighters or turn to the Forest
Service, Rocky Mountain Research Station to develop the PCLs.
The more agencies and cooperators you invite to the process—in
a workshop setting—the more apt they will be to support and
embrace the strategy when there is a wildfire. Group the PCLs
into PODs. Make these PODs available in GIS for local and IMT
use on fires and in WEDSS. Monitor the product and the process
and revise as conditions and personnel change. Remember to start
small and keep it simple. We can’t expect to undo forest practices
of a century in a year or even a decade—incremental progress is
the goal, starting with areas with a higher degree of success and
leveraging past fires. If you can’t implement the entire SWFMP
framework, then do what you can, even if it is just the use of PCLs.
In the off season, make the PCLs and/or PODs available in
WEDSS, and in Google Earth, GIS, and map form for local use and
incoming teams. Pre- and post-season fuel treatment work should
utilize the PODs and be part of a landscape strategy for restoration
and protection of HVRAs. Line officers should refer to the PCL,
POD, and QWRA data in their leader’s intent letter/delegation of
authority to local and incoming IMTs and should be echoed in
the WFDSS decision (incident objectives, course of action, and
rationale).

TIME FOR A DELIBERATE CHANGE IN STRATEGY
The Cohesive Wildland Fire Management Strategy identified

three primary factors as the greatest challenges and opportunities

we face in wildland fire management: (1) restoring and maintaining

resilient landscapes, (2) creating fire-adapted communities, and

(3) responding to wildfires. Implementing SWEMP on fire-



prone landscapes will help us achieve the goals and performance
measures pertinent to these three focus areas. When one considers
the toll that recent wildfires have had on lives, communities, and
the environment, we really have few alternatives. We can continue
to battle—often unsuccessfully—or where we have decision

space, we can think, talk, plan (especially preplan) and act more
strategically. The science has been suggesting this approach for
years, and fire’s response on the landscape is now forcing us to
think differently about our wildland fire management practices.
Isn't it about time we change?
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