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Land Management Agencies in the U.S.

Protected Areas Database of the U.S. (PAD-US) - Land Management

Vg

Manager Name
American Indian Lands (BIA)

- Bureau of Land Management (BLM)
- Dept. of Defense (DOD) and Dept. of Energy (DOE)
- National Park Service (NPS)

Forest Service (USFS)
B Fish and Wildlife Service (FWS)
- Bureau of Reclamation (BOR)
Army Corps of Engineers (USACE)
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Outline for today...

« Context: A brief history of wildfire management and
research in the U.S.

 Current Research: The Missoula Fire Sciences Lab

* A Culture Shift: Mapping wildfire hazard and risk
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Timeline of Wildfire Management

1905

U.3. Forest Service is
founded under the
Department of Agriculture

Photo: Forest History Society



https://foresthistory.org/gifford-pinchot-and-the-search-for-permanent-peace/
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Timeline of Wildfire Managemeht

1935

The Forest Service adopts a policy
1905 directing fire managers to put out all
U.S. Forest Service is human-caused fires by 10 a.m. the
founded under the following day

Department of Agriculture

1910

The Big Burn scorches 3
million acres of Montana and
Idaho




Timeline of Wildfire Management

1935
The Forest Service adopts a policy
1905 directing fire managers to put out all
U.S. Forest Service is human-caused fires by 10 a.m. the
founded under the following day
Department of Agriculture
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The Big Burn scorches 3 Smokey Bear campaign
million acres of Montana and  launched by the Forest
Idaho Service to aid wildfire
prevention efforts

Photos: Smokeybear.com



https://smokeybear.com/en/smokeys-history/story-of-smokey

Timeline of Wildfire Managemeht

1935
The Forest Service adopts a policy 1968
1905 directing fire managers to put out all The National Park Service
U.S. Forest Service is human-caused fires by 10 a.m. the allows some natural fires to
founded under the following day burn and starts using
Department of Agriculture prescribed burning
: | : I ; &*+—o— : &
1910 1944 1972
The Big Burn scorches 3 Smokey Bear campaign The Selway-Bitterroot Wilderness
million acres of Montana and  launched by the Forest adopts the Forest Service's first
Idaho Service to aid wildfire Wilderness Fire Management Plan

prevention efforts




Timeline of Wildfire Management

1935

The Forest Service adopts a policy 1968 1988
1905 directing fire managers to put out all The National Park Service 1.2 million acres burn in
U.S. Forest Service is human-caused fires by 10 a.m. the allows some natural fires to and near Yellowstone
founded under the following day burn and starts using National Park
Department of Agriculture prescribed burning

Fires At Yellowstone

In 1988, fires scorched about 1.2 million acres across the greater Yellowstone area. Over th i
summer and fall, more than 25,000 firefighters were brought in from around the country to b
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https://smokeybear.com/en/smokeys-history/story-of-smokey
https://www.northcountrypublicradio.org/news/npr/94126845/remembering-the-1988-yellowstone-fires

Timeline of Wildfire Managemeht

1935
The Forest Service adopts a policy 1968 1988
1905 directing fire managers to put out all The National Park Service 1.2 million acres burn in
U.S. Forest Service is human-caused fires by 10 a.m. the allows some natural fires to and near Yellowstone
founded under the following day burn and starts using National Park
Department of Agriculture prescribed burning
: % { ; t ' ; t ' } &
1910 1944 1972 1995
The Big Burn scorches 3 Smokey Bear campaign The Selway-Bitterroot Wilderness The Federal Wildland Fire Management Policy
million acres of Montana and  launched by the Forest adopts the Forest Service's first recognizes wildfire as a natural occurrence with a
Idaho Service to aid wildfire Wilderness Fire Management Plan fundamental role in forest management

prevention efforts




Timeline of Wildfire Management

1935
The Forest Service adopts a policy 1968 1988 2018
1905 directing fire managers to put out all The National Park Service 1.2 million acres burn in The federal government spends a
U.S. Forest Service is human-caused fires by 10 a.m. the allows some natural fires to and near Yellowstone record-breaking $3.1 billion on
founded under the following day burn and starts using National Park wildfire suppression
Department of Agriculture prescribed burning
| | | | : | ﬁ —e— ﬁ
Yesterday, Today, and Tomorrow
Wildland Fire Cost Consumes
/(, Wildland fire cost Forest Service Budget
1910 1944 1972
The Big Burn scorches 3 Smokey Bear campaign The Selway-Bitterrool
million acres of Montana and  launched by the Forest adopts the Forest Se
Idaho Service to aid wildfire Wilderness Fire Man

prevention efforts
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https://www.flickr.com/photos/usdagov/20323996211

'[in_"neline of Wildfire Researeh Spatial

1949

Mann Gulch Fire — First
tragedy for Smokejumper
program, 13 firefighters killed

NORMAN MACLEAN
YOUNG MENMDFIRE

—The New York Times Book Review Editor’s Cho
Best Books of the Year

THE NATIONAL BESTSELLER by the zuthor of A RIVER RUNS THROUGH IT




Timeline of Wildfire Researeh Spatial
Data-

ann Gulch Fire — First
tragedy for Smokejumper
program, 13 firefighters killed

—
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1960
Fire Sciences Lab opens
in Missoula, Montana

Photo: USDA Forest Service



https://www.firelab.org/sites/default/files/images/FMT71-3_pgs_24-30.pdf
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https://www.fs.fed.us/rm/pubs_series/rmrs/gtr/rmrs_gtr371.pdf

Timeline of Wildfire Researeh Spatial
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1960 2000 - 2003
Fire Sciences Lab opens Spatial fire prediction
in Missoula, Montana models begin to be used

for large wildfire events
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https://www.firelab.org/fire-behavior

Timeline of Wildfire Researeh Spatial

Data-

ann Gulch Fire — First
tragedy for Smokejumper
program, 13 firefighters killed

—

1972
Rothermel fire spread
equation

Disturbance

—

1960
Fire Sciences Lab opens
in Missoula, Montana

2009

First set of nationally-
consistent fuels data
completed by LANDFIRE

NN

—

2000 - 2003

Spatial fire prediction
models begin to be used
for large wildfire events
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https://www.landfire.gov/

Timeline of Wildfire Researeh Spatial
Data-

ann Gulch Fire — First First set of nationally-

tragedy for Smokejumper Rothermel fire spread consistent fuels data
program, 13 firefighters killed equation completed by LANDFIRE
f"—-_ (l"'-_
1960 2000 - 2003 2010 - 2011
Fire Sciences Lab opens Spatial fire prediction National Cohesive Wildland
in Missoula, Montana models begin to be used Fire Management Strategy

for large wildfire events

The National Cohesive Wildland Fire Management Strategy is a collaborative process to seek
national, all-lands solutions to wildland fire management issues, focusmg on three goals:
e Restore and maintain resilient landscapes; '
* Create Fire Adapted Communities; and

» Safe and effective wildfire response

Images: Forestandrangelands.gov 3 i



https://www.forestsandrangelands.gov/strategy/index.shtml

Outline for today...

 Current Research: The Missoula Fire Sciences Lab




The Missoula Fire Sciences Lab

U.S. FOREST SERVICE

Caring for the land and serving people

United States Department of Agriculture

Rocky Mountain Research Station
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https://www.youtube.com/watch?v=cnvWW4kYhnk
https://www.youtube.com/watch?v=cnvWW4kYhnk

The Missoula Fire Sciences Lab

U.S. FOREST SERVICE

USDA e Fire, Fuel, Smoke Science Program
o serving people Rocky Mountain Research Station

United State Department of Agriculture
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Outline for today...

* A Culture Shift: Mapping wildfire hazard and risk




Quantifying Risk

Bernoulli’s equation, 1700’s (simplified)
Gilbert, D. 2005. Why we make bad decisions. TEDGlobal 2005. 33:38.

Expected Value = (odds of some outcome) X (value of that outcome)

| EE Likelihood of a Fire effects on any
particular intensity or resource or asset at
DL/ severity that intensity level
Finney’s equation, 2005 \ /
: : N n
' E[nve] = ZZP (Fi)[Bij — Lyj]
=1 j=

e Summed across:
* Fire intensity levels (i)

* Resources or assets that are potentially “at risk” (j)
Finney, MA. 2005. The challenge of quantitative risk analysis for wildland fire. Forest Ecology and Management 211: 97-108.



https://en.wikipedia.org/wiki/Daniel_Bernoulli
http://www.ted.com/talks/dan_gilbert_researches_happiness.html
http://www.ted.com/talks/dan_gilbert_researches_happiness
https://www.youtube.com/watch?v=cnvWW4kYhnk
http://www.ted.com/talks/dan_gilbert_researches_happiness.html
http://www.sciencedirect.com/science/article/pii/S0378112705000563

Integrated Wildfire Risk Assessment: Framework
Development and Application on the Lewis and Clar
National Forest in Montana, USA

Matthew P Thompson, *{ Joe Scott, f Don Helmbrecht,§ and Dave E Calkin
fRocky Mountain Research Station, US Forest Service, Missoula Montana 59807, USA
tPyrologix, LLC, Missoula, Montana, USA
STEAMS Enterprise Unit, US Forest Senvice, Misouls, Montana, USA
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Risk Terminology Primer: Basic

land are managed and

Forests 2016, 7, 64: dot 10,3390/ £030064

in the US focuses on making meanmgful progmess towards attainment of lesll\gnt Iandscapes, hre
adapted communities, and safe and effective response to fire [5]. Our focus here is the goal of safe
and effective respanse to fire, and is based on the premise that how fires are managed—not just how
respond before and after fires occur—is a key determinant
of Iung-izrm socivecological resiliency and the ability to “live with fire” [6-8].

z Vielmna

COMPARATIVE RISK ASSESSMENT ACROSS MULTIPLE SCALES
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What is a Wildfire Risk Assessment?

Wildfire Risk: A measure of the probability and consequences
of uncertain future wildfire events.
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- Inputs for a Risk Assessment

' \ Fuels

%«% Topography

\ Weather

~¢—— SUSCEPTIBILITY —>

Fire Occurrence

Community
Information




Inputs for a Risk Assessme
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- Inputs for a Risk Assessment
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Wildfire Simulation

Likelihood

e Annual probability of wildfire
occurrence for every pixel

 Calibrated to fire occurrence
records since 1992

« Spatial resolution varies
« 270 m for national scale
« 180 m for regional scale

e 30 —-90 m for local scale

Short and others. 2016. Spatial dataset of probabilistic wildfire risk components for the conterminous United States. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2016-0034
Short, Karen C. 2017. Spatial wildfire occurrence data for the United States, 1992-2015 [FPA_FOD 20170508]. 4th Edition. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2013-0009.4



https://doi.org/10.2737/RDS-2016-0034
https://doi.org/10.2737/RDS-2013-0009.4

Wildfire Simulation

Intensity

» Flame lengths grouped into 6
fire intensity levels

« Values across all 6 intensity
levels sumto 1

Short and others. 2016. Spatial dataset of probabilistic wildfire risk components for the conterminous United States. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2016-0034
Short, Karen C. 2017. Spatial wildfire occurrence data for the United States, 1992-2015 [FPA_FOD 20170508]. 4th Edition. Forest Service Research Data Archive. https://doi.org/10.2737/RDS-2013-0009.4



https://doi.org/10.2737/RDS-2016-0034
https://doi.org/10.2737/RDS-2013-0009.4

What is at Risk?
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What is at Risk?

* Example — Communities

Communities
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- National Products

Wildfire Hazard Potential === e
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National Products

Conditional Net Value Change (¢cNVC)
on National Forest System Lands

4'
cNVC (overall net fire effects) | 5 ‘.L (Susceptiniy)
B < -25 (extremely negative) T ,</ \
B -25 to -2.5 (highly negative) \, 3
[] -2.5 to 0 (moderately negative) N \c
[ 0 (neutral / not mapped) “--\ R\ w@'f \\J
B > 0 (positive) s -
Map compiled 8/11/2017 by GKD. This map represents results from the 2017 national 0 200 400 600 800

wildfire risk assessment for U.S. Forest Service lands, using national fire modeling results
from Short et al. 2016 available at https:/doi.org/10.2737/RDS-2016-0034. cNVC shown
includes lands within a Skm buffer from National Forest adminiistrative boundaries,

Miles World shaded relief

Copyright:© 2014 Esri



- National Products

Expected Losses (negative value change)
on National Forest System Lands
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includes lands within a Skm buffer from National Forest adminiistrative boundaries. Copyright:© 2014 Esri




- National Products

Expected Benefits (positive value change)
on National Forest System Lands
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Community Planning Assistance for Wildfire




Subdivision Code, Zoning Code, Building Code, Fire Code,
WUI Code, General Plan, Hazard Mitigation Plan,
| Community Wildfire Protection Plan, Design Guidelines etc.

-————



US National Wildfire Hazard Data for
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More Information

* Risk assessment information

« Scott and others. 2013. A wildfire risk assessment framework for land and resource management. RMRS-GTR-
315. https://www.fs.usda.gov/treesearch/pubs/44723

« Scott and Thompson. 2015. Emerging concepts in wildfire risk assessment and management. In RMRS-P-73.
https://www.fs.usda.gov/treesearch/pubs/49444

National FSim modeling data

« Short and others. 2016. Spatial dataset of probabilistic wildfire risk components for the conterminous United
States. https://doi.org/10.2737/RDS-2016-0034

National Wildfire Hazard Potential
* https://www.firelab.org/project/wildfire-hazard-potential

Community Planning Assistance for Wildfire (CPAW)

» https://planningforwildfire.org/

Wildfire Risk Management Science Team

e https://www.fs.fed.us/rmrs/groups/wildfire-risk-management-science-team
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