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Rapid growth of the US wildland-urban interface raises

wildfire risk
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The wildland-urban interface (WUI) is the area where houses and
ildland meet or gle, and where wildfire
are most p d. Here we report that the WUI in
lhe United suteg-ew rapidly from 1990 t0 2010 in terms of both
number of new houses (from 30.8 to 434 million; 41% growth)
and land area (from 581,000 to 770,000 km 33% growth), making
it the fastest-growing land use type in the conterminous United
States. The vast majority of new WUI areas were the result of new
housing (97%), not related to an | in wildland
Within the perimeter of recent wildfires (1990-2015), there were
286,000 houses in 2010, compared with 177,000 in 1990. Further-
more, WUI growth often results in more wildfire ignitions, putting
more lives and houses at risk. Wildfire problems will not abate if
recent housing growth trends continue.
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wildfires | housing growth | sprawl | development | fragmentation

e wildland-urban interface (WUI), defined as the area
where houses are in or near wildland vegetation, i the area
where wildfires pose the greatest risk to people due to the
of fl ion (1). Wildfires frequently burn
houses in the WUI (2, 3). and are most difficult to fight there.
Furthermore, the WUT is where people often gmtc wildfires (4),
and the vast majority of fires are hu ed (5). While fires
are an integral part of many ecosystems and the Earth system as
a whole (6), humans have changed fire regimes globally (7) and
throughout the United States (5), and climate change will in-
crease fire frequency in the future, including in the WUI (8).
The close proximity of houses and wildland vegetation does
more than increase fire risk (9). As houses are built in the WUI,
native vegetation & lost and fragmented (10); landscaping intro-
duces nonnative species and soils are disturbed, causing nonna-
tives to spread (11); pets kill large quantities of wildlife (12); and
zoonotic disease, such as Lyme disease, are tr itted (13).

d by a strong 1 in the housing market. Simi-
larly, without data on vegetation change, the major cause of WUI
growth is unclear. Areas where forests are regrowing on aban-
doned farmland, such as in the New Engandsmus (26), could see
WUI growth without any additional houses. Fi lly, two
processes can create new WUL construction of new homes in or
near existing wildland vegetation, and an increase in wildland
vegetation within and near previously developed areas The
prevalence of each process i unclear.
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Knowing how the WUI is growing, and -
evaluating management and policy respons
States, federal wikdfire management poli
ments and the promotion of fire-adapted o
Local jurisdictions use a variety of land us
the environmental i of housing gn
importance of the for the environ
policy, accompanied by the lack of informa
in the most recent decade, highlight the nd
growth and identify its causes. Thus, we
questions: (i) how much has the WUTin tl
States grown from 1990 to 2010; (&) whethe
mainly by housing growth or by vegetatio
much WUI growth has occumed within re

The lack of consistent, fine-resolutiol
data has been the biggest impediment to s

Significance

When houses are

vegetation, they

there will be more wildfires due to hun

wildfires that occur will pose a greater ri

u\ey will be hard to fight and lettin
ible. We d the n

Thus, understanding WUT patterns and WUI growth i is m'punam

have been built since 1990 in the Unit
natural in an area known &

with respect to wildfires and many other

The WUI is widespread in the United States (1, 14) and in
many other parts of the world (15, 16), including Argentina (17),
Australia (18), France (19), and South Africa (20). Funhcn'norc

interface (WUI) and found that a large n
been built there. Approximately one in th
ten hectares are now in the WUI. These

both the annual area burned (8, 21, 22) and fire supp

costs (23) have rapidly increased in the United States The area
bumed annually neardy doubled, from an average of 18,000 kmy
in 1985-94 to 33,000 km? in 2005-14 (22). Concomitantly, fed-
eral wildfire suppression expenditures tripled from $0.4 billion/y
to $1.4 billion/y (23), and exceeded $2 billion in 2017.

‘While there 5 ample evidence that houses in the WUI pose
problems, it 5 not clear how fast the WUT is growing. Overall, the
US population grew by 60 million people and 292 million homes
from 1990 to 2010, but how much of that growth occumred in the
WUI is uncertain. Previous assessments of WUI growth (24, 25)
analyzed only housing data up to 2000, and did not account for
changes in wildland vegetation. Post-2000 housing data are im-
portant, because the United States entered a recession after 2008,
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Why Land Use Planning?

The wildland-urban interface (WUI) is the area where houses and
wildland vegetation meet or intermingle, and where wildfire
problems are most pronounced. Here we report that the WUI in
the United States grew rapidly from 1990 to 2010 in terms of both
number of new houses (from 30.8 to 43.4 million; 41% growth)
and land area (from 581,000 to 770,000 km?; 33% growth), making
it the fastest-growing land use type in the conterminous United
States. The vast majority of new WUI areas were the result of new
housing (97%), not related to an increase in wildland vegetation.
Within the perimeter of recent wildfires (1990-2015), there were
286,000 houses in 2010, compared with 177,000 in 1990. Further-
more, WUI growth often results in more wildfire ignitions, putting
more lives and houses at risk. Wildfire problems will not abate if
recent housing growth trends continue.
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Growth Rate of Home

s in the WUI 1990-2010 by County

(in percent)
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Wildfire Planning Tools!

FIRE CODE Maintenance 4 ard Mitigation USE-SPECIFIC

Agreements

Plan STANDARDS
Conservation Easement o C?Irvrillr(r;;:pelty
Comprehensive SUBDIVISION Land Acquisition _
: Protection Plan
Plan REGULATIONS Wildland-Urban
Site-Specific Assessment Building Code _ Interface Future Land Use
Nuisance Regulations Map
Ordinance Landscaping Post-Disaster Building
Requirements Moratorium
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Wildfire Planning Tools

* Plans
* Regulations

* Incentives/ Voluntary Programs
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Community Planning Assistance for Wildfire

%

oo : * Land Use Planning

* Hazard Assessments
4 e (Capacity Building

* Research
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Community Plans

Community
Comprehensive Hazard Wildfire
Plan jl> Mitigation jl> Protection
Plan < : Plan
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Wasco County, OR
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RECOMMENDATION 2: Include
e Wildfire Goals in Wasco County 2040
ihiMs!  to Support Hazard Plan

mRWILDFII\E -
Implementation

)

ASSISTAN

*+ Why This Recommendation Matters

Wasco County is currently updating its Comprehensive Plan, which was first adopted in 1983.
Fi na' Recom me ndations for Since its initial adoption, the Comprehensive Plan has undergone mmltiple revisions—most
recently in 2010—and is now in need of a full revision The planning update process, known as
Wasco County 2040, began in 2015 and final adoption of the plan will occur by 2020. The
Wasco Co u nty' O R purpose of the update is to provide a long-term planning horizon for the next 20 years of
anticipated growth and change. It also gives county staff an opportunity to engage the public in
shaping the future of Wasco County.
Wasco County 2040 policies will lay the groundwork for an update to the Land Use and
Development Ordinance and other local plans, implementation tools, and strategies.”* Following
discussions with Wasco County planning staff, Wasco County 2040 will relate to hazard plans,
including the Wasco County Multi-Jurisdictional Natural Hazards Mitigation Plan and the
Wasco County Commmnity Wildfire Protection Plan (CWPP), by providing high-level goals
and/or policies to support long-term implementation of hazard risk reduction. The most detailed
information on wildfire and corresponding mitigation actions will be contained in the Wasco
County CWPP. Wasco County 2040 therefore presents an important opportunity to support
wildfire risk reduction across the county by providing a solid foundation of resilience-oniented
community goals and policies upon which future hazard activities can be built.

% Implementation Guidance

Background on Current Comprehensive Plan

Wasco County’s current Comprehensive Plan contains information on wildfire topics dispersed
hroughout the plan. Refe es include:

o Detrimental effects of fire on local habitat and/or communities and other associated

Preparad by: impacts (e.g., poor air quality);

o Fire disturbances on the land, including effects on rangeland and vegetation types;

e Detailed information on fire protection capabilities and fire protection districts;

Wikdfre Manneng wermational 11C
Wikfland Frofesional Sokdiom, Inc

12/17/2018 '3 https//Wasco2040.com/fag/

Community Planning Assistance for Wildfire 24
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Wasco
Wasco County

Wasco County County
2040 Natural Community
Comprehensive jl> Hazards jl> Wildfire
Plan Mitigation Protection
Plan Plan
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Wasco
Wasco County Wasco County County
2040 Natural Community
Comprehensive jl> Hazards jl> Wildfire
Plan Mitigation Protection
Plan Plan

Where and how should growth occur?
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Wasco
Wasco County Wasco County County
2040 Natural Community
Comprehensive jl> Hazards jl> Wildfire
Plan Mitigation Protection
Plan Plan

What kind of fire protection resources are
available?
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Wasco
Wasco County Wasco County County
2040 Natural Community
Comprehensive jl> Hazards jl> Wildfire
Plan Mitigation Protection
Plan Plan

What kind of mitigation requirements are
hecessary?
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Community

Comprehensive Hazard Wildfire
Plan Mitigation Protection
Felt Plan
Regulations
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WUI Landscape Regulatlons

* Home Ignition Zone vegetation
mitigation

e Based on local wildfire risk

* Locally applicable and consistent
approach- community benefit
Alignment:

— Between new and existing development Susceptibility
mitigation efforts

— Other regulations and community
values

Communities,
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UNMITIGATED STANDARD LOT RESIDENTIAL

OVERLAPPING HOME IGNITION ZONES
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MITIGATED STANDARD LOT RESIDENTIAL
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Common Problems

* Misconceptions of wildfire susceptibility

* No consistent local guidance/requirements
* Conflicting community values

e Conflicting regulations or initiatives

* Limitations to
compliance

* (Capacity

£, N \
Fin " 2
\ P
\ .«/’" b;,?:etﬁgFC |AFCOFg/WU|
'b(.u'; 4




| Town of Mammoth Lakes, CA
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N % RECOMMENDATION 1: Adopt a New
m Wildfire Hazard Assessment
r00 WiLOFIRE]

< Why This Recommendation Matters

Overview Mammorh Lakes Wikifire Risk Assessment History

Fina' Recommendations fOr the Cureatly, thece are two separate wildfire rick /hazasd sttectments that caa poteatially inasace

plannung decisions wittun the Town of Mammoth Lakes. The first 15 the Cahforma Department
T f M th L k CA of Fecestry and Fire Protection wildfoe hazard seversty assecument adopted (with modificationt)

Own 0 ammo a eS, by the Mammoth Lakes Fire Prosection Distract Board of Comumussioners. The second 15 the
communty wildfire hazard acoectment that wat undertaken st part of the 2009 Moso Cousty
Commemnity Wildfice Protecson Plan (CWPP)

Ihe Need for an Updated, Cohesive and Consobdated Risk Assessment

Cuzreat WUT research and best peactioes typacally describe She wikdland-whan sberface a3 8 “set
of conditions™ in which both vegetatioa (wildland foels) and the built emniscament (Suilt fuels)
are mfloenced by weather and topography 10 crease an envomment where fize cam ipmite and
speead Grough this combamed fuel complex (the combimation of wildisad and bult faels) Ose
cobesve and compoehensive town wide nuk assessment and spatial defismcn of he WUl s
necessary lo provade constent decinion support for developing and unplessesting laad wie
policaes and regulations. The Mamunoth Lakes Fue Prosection Distncs has recendly engaged with
the Anchor Pout Geosp o produce & wildfize ik assessment 10 a forssat and scale that mll
ssppoet land wie planmag decrwons aad provide coatext for indivadual parcel-level ssscraments

Wihat s WiloVire Risk?
Wildfire nsk cam be v a5 3 Tangle, meg of Bree comp

1. Likeldood of a wildfire ocouring based on topography, weather, and ignition patterns; this
caa also mclude sputicn sources from hazardous laad wies (¢ ., sewzslls or propase storage

2 Predicted intensity of a wildfize (ussally measwed i Samse leagth) based ca vepetation type
Prepared by: 10d weatber condition
Wikitrw P4 [PRm——rs 3. Susceptitelzry of valees. s eferved o a5 Highly Valued Resousces and Assess
(HRVA'1) For land use plassung purposes, values typically consist of comammutios, struchzes
Widiand Protesvonal Sohstons, inc and mfrastroctwe, but other values that may be considered can inchode:
PlaceWorts, inc > Recreation, sourism-based activities
0/51/201%
Communty Ianmrg Assaarce for Wiere "
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Challenges and Successes

* Tree preservation “Village in the
Trees”
* Town landscape plan requirements [

 Town visual screening
requirements

* Mammoth Lakes Fire Protection
District requirements
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Improving Administration

e Streamlined permitting process

* Integration of MLFPD into plan
review process

* Provide a prescriptive approach
with a performance alternative

\
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Partnership and Outreach Support

* Recommended plant list
e Partner with landscape industry:
— Suppliers, nurseries
— Horticulturists, Landscape architects
— Landscape contractors
* Collaborative public outreach
— Town of Mammoth Lakes
— Mammoth Lake Fire Protection District
— Mammoth Lakes Fire Safe Council
— Landscape industry

In collaboration with

IAFC.org/WUI




Successful Regulatory Solutions

* Relate to local wildfire risk assessment

 Measurably contribute to wildfire risk reduction

* Involves local landscape industry

e Address conflicts (regulatory, practice, community values)
* Provide prescriptive and/or performance path

* Compel compliance and maintenance

* Account for local administrative capacity

IAFC.org/WUI




BUILDING CODES AS A WILDFIRE
MITIGATION TOOL
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FIRE CODE HISTORY

* Building Codes developed out of tragedy
* Great Chicago Fire

— 17,000 building

— 300 lives
* Peshtigo

— 1,200,000 Acres

— 2,500 killed

e Current-look around

Y O e IAFC.org/WUI
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WILDFIRE CODES — The Big 3

e NFPA 1144

* IWUIC (ICC)

e California Building Code
— Chapter 7

* Consensus Codes

* Local Codes
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WUI STRUCTURAL CODES

e 3RDLEG
 Time to focus on the exterior "
* How structures ignite '

* Designed to slow fire, not
stop fire

 Wildland fire, not urban
conflagration
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WHEN THEY FAIL

e California

e Statistical average
* Weakest link

* No control group

) oytne e IAFC.org/WUI



OREGON CODES

Progressive?
Mini/Maxi
Roof Ordinance
SB 360

Consequences

WELCOME TO
OREGON g

and thanks for visiting . . .

Plow Leave!
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R327/Appendix W

HALLELUJAH!
(KIND OF........)

Path to adoption
— Chief Klienburg
— Chief Sartain
BCD

Concessions

Now in local hands
Hurdles

IAFC.org/WUI




MOVING FORWARD

 Heavy lift begins

* Changing the narrative — cost vs. safety
* Cost? — Headwaters Economics study

* QOur responsibility to our community
 Can’t extrapolate data from the past

IAFC.org/WUI




LESSONS LEARNED

“Wise men learn many things from their enemies.”

— Aristophanes

* Always something to be learned from the other side

* Understand opponents

* Bridge the divide

* Get support from higher powers early

 What are you willing to accept?

. The best ways to persuade others is by listening to them

In collaboration with
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Design Review Standards and Guidelines

* In 2016 the Town of Vail amended its Design Standards to
include use of Ignition Resistant Building Materials and
Landscaping

* Inclusions were aimed at changing decades worth of
irresponsible building and landscaping practices in the WUI

— Designed to create a new aesthetic

IAFC.org/WUI




Design Review Standards and Guidelines

Past desired aesthetic

Fine cwinr®
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Design Review Standards and Guidelines

e 2016 — Town amended design guidelines to recommend
use of ignition resistant building materials and
landscaping designs

* Fire Department reviews development applications and
provides comments on incorporation of design elements

IAFC.org/WUI




Design Review Standards and Guidelines

FIRE-RESISTANT L N

LANDSCAPING ’ ¢
A “how 10" puide for 2 ¢

protecting your hame

ANAT I
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Design Review Standards and Guidelines

* Opportunities
— “Softer” approach than regulation
— Educational tool -- Community, Professionals, Boards and Elected Officials
— Uses non-prescriptive standards

 Challenges
— Only addresses new construction or substantial remodels
— Inconsistently applied
— Requires substantial education for acceptance

e First step in long term changes to the community aesthetic and
wildfire adaptation

In collaboration with
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Land Use Planning Tools

* Plans
* Regulations

* Incentives/ Voluntary Programs
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Contact Information

Molly Mowery molly@wildfireplanning.com

Kelly Johnston = kelly@wildlandprofessional.ca
Doug Green dgreen@sistersfire.com
Paul Cada pcada@vailgov.com
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