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WILDFIRE RISK TO

COMMUNITIES

A website with interactive data and
maps to help communities
understand, explore, and reduce
wildfire risk.

 Directed by Congress in 2018
Consolidated Appropriations Act

 Nationwide maps & data with
consistent methods.

« Searchable by community, county,
state.

 Published April 2020 at
www.wildfirerisk.org

 Primary end users include state and
local elected officials, land use
planners, fire managers, and fire
collaboratives
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THE TEAM

Kevin Mogler

Washington Office
Fire & Aviation
Rocky Mountain
Research Station

| Joe Scott |

™, dimNapoli

B Speaker View

April Brough |
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THE SCIENCE AND DATA TEAM

Michele Crist

I;iren (BLM) JimsMenakis
t
Jessica Frank Fay
Haas i
Da;l\(/e | Technology Rick Stratton
Mark " Fire Analysis  Jo€ Scott
Finney : : Julie Gilbertson-
st Science Science .
R A er Application I\flihrls
oran
Kevin
Matt Jolly _ Vogler.
Greg Dillon %\Ilcole
Erin Noonan- Eva Karau Do Va|IIant

S Wright Helmbrecht
Fire, Fuel, Smoke Science Program i i ]
Rocky Mountain Research S?ation » I:"e M0(|8|Ill!l IIISIIIIIIE PYR[] I.U %
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https://www.firelab.org/

DATA DEVELOPMENT TIMELINE

Prototype Development Prototype Review
9
Prototype Data Delivered Science
Review
National Deliverables
202 Ay XIEDED
0

Publishe
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WHAT ARE THE COMPONENTS OF RISK?

HAZARD X VULNERABILITY

LIKELIHOOD EXPOSURE SUSCEPTIBILITY
the probability of INTENSITY the spatial overlap whethera
wildfire starting the energy released of wildfire and community may be

andspreading by a wildfire communities harmed by wildfire
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Integrated Wildfire Risk Assessment: Framework
Development and Application on the Lewis and Clar % —— o
National Forest in Montana, USA ri St Ot o Parere

Matthew P Thompson, *{ Joe Scott, § Don Helmbrecht, § and Dave E Calkin {
{ocky Mountain Research Station, US Forest Service, Missoula, Mantana 58807, USA

STEA et U, U v ek, Mo s, Uik Risk Terminology Primer: Basic -
i i Principles and a Glossary for the Pacific Northwest

asstoacy i Wildland Fire Management Community 354 Quantitative Wildfire Risk Assessment:
h*‘:‘!':ﬁﬂln: Emerging Concepts in Wildfire Risk A
e Methods and Results

e Wil Matthew P. Thompson, Tom Zimmerman, Dan Mi

a3 Prepared by:
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othy L Introduction
& Brenda Wilmore, Fuels Program Manager In the western US. and clsewhere, new pal
=1 United States Forest Service deemphasize fire exclusion, expand application of p
g Northern Region resilience and adaptation to fire [1-4]. The National Cohesive Wildland Fire Management Strategy
Moo in the U5 focuses on making meaningful progmess towards attainment of resilient landscapes, fire
adapted communities, and safe and effective response to fire [5]. Our focus here is the goal of safe
135 and effective response to fire, and is based on the premise that how fires are managed—not just how
September 23, 2017 landscapes are managed and communities respond before and after fires oocur—is a key determinant

of long-term socicecological resiliency and the ability to “live with fire” [6-8]. ughollt the Reglm

Forests 2016, 7, 64: dot 10,3390/ £030064 www.mdpi.com/ journal/ forests:
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MAPPING RISK: METHODS AND INPUTS
' LANDFIRE 2014 (version 1.4.0) National 270m-resolution
Delivered in 2017 FSim modeling datasets from
/’ /' \ Short et al. 2020

FUELS TOPOGRAPHY theprohabistyo
FIRE andspreading
FIRE BEHAVIOR
WIEATHER OCCURRENCE MODELING |
J INTENSITY
Fire Occurrence Database, 1992-2015 Ihe Somgy eioased
& From Karen Short, RMRS

ERC from downscaled, gridded weather datasets from Matt Jolly, RMRS, approx. past 20 years
Winds from carefully-selected RAWS stations, 1 in each of in 136 “pyromes” in the US
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DOWNSCALING NATIONAL DATASETS
Chelan . | Sokane

4]

Wildfire Likelihood
1-in-X Chance of Fire in Any Year

0

B 0 to 1-in-10,000

0 1-in-10,000 to 1-in-4,643
1-in-4,643 to 1-in-2,154
1-in-2,154 to 1-in-1,000
1-in-1,000 to 1-in-464
1-in-464 to 1-in-215
1-in-215 to 1-in-100

[ 1-in-100 to 1-in-46

B 1-in-46 to 1-in-22

B 1-in-22to 1-in-8

Source Esr DigtalGlobe, Geofye, Earthstar Geographics, CN|

Airblis DS USPA USGS, AeioC BIGH and the GIS ECaEh,
]
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DOWNSCALING NATIONAL DATASETS

Wildfire Likelihood
1-in-X Chance of Fire in Any Year

0

B 0 to 1-in-10,000

0 1-in-10,000 to 1-in-4,643
1-in-4,643 to 1-in-2,154
1-in-2,154 to 1-in-1,000
1-in-1,000 to 1-in-464
1-in-464 to 1-in-215
1-in-215 to 1-in-100

[ 1-in-100 to 1-in-46

B 1-in-46 to 1-in-22

B 1-in-22to 1-in-8

Chelan __ Spokane

= -

0 _ . 10 Miles

Soliice: Esri; DigitalGlobe) Geokye, Eartiistar G phics, ENES/Airbus DS, USDA, USGS, AcioG Wlif), IGN, and the GIS,'%,er-C ’wmhM ’ Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,IGN ‘and the GIS User Community
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DOWNSCALING NATIONAL DATASETS
Chelan Spokne

Exposure Type
Not Exposed

" Indirectly Exposed
- Directly Exposed

Seuree: [Esn, Digitalclobs, ye, Earthstar €ograplies, CNES/Airbus DS, USDA, USE , Carliseiieecographics, ENES/Alrbys BS, USDA, USES, AeroGRIE, 161, and the GlS User Communitsy
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MAPPING EXPOSURE TO HOMES
LIKELIHOOD 1 \

wildfirestarting theenergyreleased
andspreading by a wildfire
SPATIAL “
- o
the J p
ofwildﬂu":::
HOME j

< LOCATIONS

LandScan USA Population Database (2017) from Oak Ridge National Lab,
converted to a 30m-resolution relative housing unit density raster
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WHAT ABOUT SUSCEPTIBILITY?

HAZARD X VULNERABILITY
LIKELIHOOD EXPOSURE SUSCEPTIBILITY
the probability of INTENSITY thespatial overlap whethera
wildfire starting theenergyreleased of wildfire and communify maybe
andspreading by awildfire communifies harmed by wildfire

The Risk to Homes data integrate wildfire likelihood and wildfire intensity from
simulation modeling. These two risk components represent wildfire hazard. To
translate this into terms specific to the effect of fire on homes, Wildfire Risk to
Communities uses a generalized concept of susceptibility for all homes. In other
words, Wildfire Risk to Communities assumes all homes that encounter wildfire will be
damaged, and the degree of damage is directly related to wildfire intensity. Wildfire
Risk to Communities does not account for homes that may have been mitigated.
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WHAT ABOUT SUSCEPTIBILITY?

Assumed Home Damage by Intensity Class100

NP 100
llllﬁll"l'.'l- BILITY = 85
1 - - . '. 5
community may be > »
harmed by wildfire & 70
2 60
L 55
& 50
5
-
° 40
O 40
30 -
20
10
0

0-2ft 2-4ft 4 -6 ft 6 - 8 ft 8-12ft >12 ft
Intensity: Modeled Flame Length

Images from USDA Forest Service Gen Tech Rep RMRS-GTR-289 . WILDFIRE RISK TO
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WHAT IS A COMMUNITY?

« Community = U.S. Census Bureau 2018 Places Dataset

 Includes legally bounded incorporated places (cities, boroughs, towns, villages, etc.)
« Also includes unincorporated Census Designated Places (CDPs)
* Total of 29,318 across the 50 U.S. states

 Counties

« U.S. Census Bureau 2018 Counties and equivalents
« Total of 3,141 across the 50 U.S. states

o States

« U.S. Census Bureau 2018 States and equivalents
« Total of 51, including all 50 U.S. states plus the District of Columbia
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MAPS & DATA INCLUDED:

Interactive Webpages |i| For Download s, tabuian
[ Risk to Homes * Risk to Homes
 Wildfire Likelihood

* Exposure Type

9 Wildfire Likelihood - Conditional Flame Length

8 < * Flame Length Exceedance Probability 4 ft
< 9 Exposure Type * Flame Length Exceedance Probability 8 ft
« Conditional Risk to Homes
9 Vulnerable Populations _« Wildfire Hazard Potential
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.\_‘3 Wildfire Risk to Communities — ® +

&« C & wildfirerisk.org

l—‘.lé-% @ WILDFIRE RISK TO Home  Understand Risk  Explore Risk  Reduce Risk  About Contact
= ) COMMUNITIES
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WILDFIRE LIKELIHOOD S

andspreading

April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

* Annual burn probability from
FSim modeling

* Represents annual likelihood
of a specific location (pixel)
burning in a given year

e Circa 2015 conditions
 Modeled at 270m-resolution

« Upsampled to 30m-resolution
Wildfire Likelihood

1-in-X Chance of Fire in
Any Year

__ o

I 0 to 1-in-10,000

[ 1-in-10,000 to 1-in-4,643
[ ] 1-in-4,643 ta 1-in-2,154
[ 11-in-2,154 to 1-in-1,000
[ 11-in-1,000 to 1-in-464

¢ [ 11-in-464 to 1-in-215
[ 11-in-245 to 1-in-100
I 1-in-100 to 1-in-46
I 1-in-46 to 1-in-22
B 1-in-22 to 1-in-8
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CONDITIONAL FLAME LENGTH

April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

Conditional
Flame Length

Flame Length (feet)
L Ina

B oo 2 feet

B 2 to 4 feet
7] 4to6 feet

_ Jetos feet

[ 8 to 12 feet
B 12 to 20 feet
B - 20 feet

Most likely flame
length if a fire occurs

Average measure of
wildfire intensity

Calculated from Mean
Fire Intensity, which is
produced by FSim

Flame length in feet is
more relatable than
intensity in kW/m
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April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

Flame Length
Exceedance
Probability

Chance of Flames
> 4 Feet

|:| 0%

B o to 20%
[ 20to 40%
[ ]40to 60%
[ 60to 80%

80 to 100%
|

« Chance of flames > 4 ft
if a fire occurs

* Represents likelihood of

moderate to high fire
intensity

* 4 foot flames are

considered the limit of
what hand crews can
effectively control
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April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

Flame Length
Exceedance
Probability

Chance of Flames
> 8 Feet

7 0%
B o to 20%
[ 20 to 40%

| | 40 to 60%

[ 160to80%

[ =0 to 100%

« Chance of flames > 8 ft
if a fire occurs

* Represents likelihood of

high fire intensity

« 8 foot flames are

considered the limit of
what mechanical
equipment can
effectively control

, WILDFIRE RISK TO

) COMMUNITIES




EXPOSURE TYPE

April 2020, Source: https://doi.org/10,2737/RDS-2020-0016

 Delineates where
homes would be:

* Directly exposed
 Indirectly exposed
* Not exposed

 Based on where fuels

‘Q are mapped as
burnable vs. non-

burnable by LANDFIRE

 Indirectly exposed
Wildfire i .
. Exposureto areas are within 1 mile
j Potental of contiguous burnable

| Structures

8¢ Exposure Type fUGlS (~1200 aCreS)

[ | Not Exposed
- Indirectly Exposed

I Directly Exposed
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EXPOSURE TYPE

Mot Exposed
Indirectly Exposed - Long Range
I ndirectly Exposed - Moderate Range
I Indirectly Exposed - Short Range
Indirectly Exposed - Very Short Range

Directly Exposed

Delineates where
homes would be:

* Directly exposed
 Indirectly exposed
* Not exposed

Based on where fuels
are mapped as
burnable vs. non-
burnable by LANDFIRE

Indirectly exposed
areas are within 1 mile
of contiguous burnable
fuels (~1200 acres)
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CONDITIONAL RISK TO POTENTIAL STRU S =

by awildfire harmed by wildfire

April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

* Represents wildfire
consequences if a fire occurs

* Like “conditional Net Value
Change” (cNVC) just for
homes

« Assumes a home on every

pixel
100
5 85
©
n
—_p— o
Wildfire 2 60 99
Consequence @ 40
Percentiles % 40
& (relative to US) o 25
i L_Jo ° 20
[ oto4oth S
[ 40th to 70th o 0
()
E;gt::oggt: o 0-2ft 2-4ft 4-6ft 6-8f 8-12f >12ft
(o]
i o B osth to 100th Intensity: Modeled Flame Length
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RISK TO HOMES ==

April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

* Risk to potential structures

* For every pixel: “What would
the relative risk to a house
be if one existed here?”

 Integrates:
 wildfire likelihood

{} e conditional risk to
potential structures

« Like “expected Net Value
: = e\ R Change” (eNVC) just for
gt v - g o W 4 B Percentiles hOmeS

(relative to US)
[ Jo

[ oto4oth

W [ 40th to 70th
[ 70th to 90th
I ooth to 95th
I <5th to 100th
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WILDFIRE HAZARD POTENTIAL gz |

andspreading by awildfire

April 2020. Source: https://doi.org/10.2737/RDS-2020-0016

* Quantifies the relative potential
for wildfire that may be difficult
to control

 Integrates likelihood and
intensity

 Includes other factors including:
* Ignition density of small

“‘Q’ fires

 Relative resistance to
Wildfire Hazard control for different fuel
Potential typeS

Wildfire Hazard
Potential Class

I  Has been published as a
[ tow national product at 270m in
— [ 2012, 2014, and 2018

I very High
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DATA DEVELOPMENT TIMELINE

Prototype Development Prototype Review
201 2y ENENEDELDY

Prototype Data Delivered Science
Review

National Deliverables Additions & Enhancements

Publishe New Data

202
0
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MAPS & DATA INCLUDED:

Interactive Webpages & For Download s, tabuian

Risk to Homes * Risk to Homes
 Wildfire Likelihood

* Exposure Type

« Conditional Flame Length

* Flame Length Exceedance Probability 4 ft

9 Exposure Type * Flame Length Exceedance Probability 8 ft
« Conditional Risk to Homes

Vulnerable Populations _* Wildfire Hazard Potential
* Housing Unit Density

7+ Expected Annual Housing Unit Exposure
Annual Housing Unit Risk

« Annual Source of Housing Unit Exposure

» Conditional Source of Housing Unit Exposure

9 Wildfire Likelihood

April
April

A

TBD August
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ADDITIONS AND ENHANCEMENTS

P ’
i Be‘r(ingham

SEETE T

& «
Housing-unit density
HU/sq km
_ I
[ 5 - 40

[ J41-198 4 w
I:l 199 - 395 Expected annual housing-unit exposure ﬂ‘
- 29671581 %sue f’uﬁéﬁ;’ (0-20th percentile) Landf
I 1582 - 10,001 ] 0.0000002 - 0.000002 (20 - 50th) |:| w
[T 0000002 - 00000222 (50 - B0th) Expected annual housing-unit risk ﬁp
0.0000222 - 0.0001921 (80 - 95th) i exposed HU/year with intensity Landfire fi '
0.0001921- 0.0138 (>95th) [” ] 0-0.000008 (0-20t) ke
[ 0.000008 - 0.000071 (20 - 50th) [ Bumg 15 e O
[ 0.000071 - 0.001044 (50 - 80th) Expected Impact - Source of annual housing-unit expnsufe [Hﬁ;y‘;fgﬁ{‘#}
I ©0.001044 - 0.009303 (80 - 95th) g 5 ﬁesfiﬁumm oo Landfire fuel model type
I 0005303 -0.713657 (-05th percenle) 7] 0.0000069 - 0.0003 20-50th l:l Burnable fuel - Nonburnable fuel - Water

[ ] 00003-000395 50-80th , \ U é
[ 000395 - 00204 B0-95th o 50 100 200 Kilometers PYROLO

I 0.0204-0.197 >85th e
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ADDITIONS AND ENHANCEMENTS

S
;| Community Zones
7/ h- ¥

Py [ | « Polygons that try to associate
Y sl . homes with the closest

) community “core” area defined

by the Census Places

» Uses a travel time algorithm

';I' « Will allow for community data
summaries by

« Community Core

« Community Zone (includes
core and nearby populated
areas)
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