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Impacts to Fire Risk & Environmental
% Factors After Treating Fuels in the
4a Wildland-Urban Interface
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Monkeys in the zoo

Research efforts into
tradeoffs of fuel
treatment

If 1 ran the zoo...

Holistic approach to WUI
management

Z0oo’s gone wild...

When bad fires happen to
good people
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California dreamin’...

Build it and they will come

-
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California dreamin’...
Build it and they will burn (2003)

), T g :
Rl o e




C. Dicus
FireWise 2008

California dreamin’...
Build it and they will burn (2007)

FE;

>3000 Homes‘:%st

L

July 2007
- Lake Tahoe
-~3000 acres
s 250+ homes -
“HHIGHLY political
, Mafy similarities with
‘Lake Arrowheadl
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Urbanization brings...
Fragmentation
> jgnitions
e >costs & losses, type conversion
>Invasive species
Fuel treatments

Vegetation provides benefits
Air pollution removal
Carbon sequestration

Soil stabilization Vegetation is

Home cooling costs

Stormwater retention more than fuel!!
Wildlife habitat

Home value

And on and on...
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The stereotypes...

e Hippies want more vegetative cover
e Firenecks want to make a giant parking lot

The result???
Plant 100,000 trees

Juiy 2003
Urban Ecosystem Analysis
San Diego, California

Calculating the Value of Nature

Report Contents

2 Project Dvvervies

3 Major Findings

4 Creating a Green Data Layer

56 Tree Canopy Trerds fom Landsat
7-9 Buikding a Green Dt Layer

10-11 San Diega’s Creen Dt Layer
1213 The Creen Data Layer Applied to Local Isues
14-15  Envirenmental Benefits of Urban Forests

16 Aralysis Fepart
1718  Recommendtions
19 Aot the Urban Eeospstem Analysis
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2003
_ Firestorm

Deda t_ie—‘nw-i-—-l@@-a::::&“;
i = R i Acres
: 749,401
Homes lost
4803

Cedar Fire

273,246
acres

2820 homes
14 fatalities

The result???
Clear to 100’
A new grant

Potential fire behavior for major grassland, shrubland,
and woodland communities in San Diego

Community benefits for eagh.of.the communities abeve
Which best minimizes firesrisk while maximizing benefits?
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FARSITE

Landscape simulations
of fire behavior

e Intensity

- Rate of spread

CITYgreen

Landscape planning tool
for community planners
< Air pollution removal
e Carbon sequestration
e Stormwater runoff

2 Scripps Ranch Study Ara

San Diego County, California

oy, - VSl 4 2
Major Holland vegetation types
converted to

Fuel model
CITYgreen “feature”

Fuel, weather, wind held constant
across landscape

CITYgreen only within inner block

Burns for 3 hours throughout
landscape
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Valley Needlegrass (FM 1)

Valley Needlegrass

Average Weather
Rate of Spread
e 5.9 m/min
Flame Length
0.6 m

Fireline intensity
e 92.1 KW/m
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Benefits of needlegrass???

Air pollution
removed???

Stormwater runoff
stopped???

Carbon
seguestration???

Scrub oak chaparral (SH7)
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Scrub oak chaparral

Average weather
Rate of Spread
e 10.5 m/min
Flame Length
e 3.8m
Fireline intensity
= 4976.0 kW/m

Benefits of scrub oak chaparral???

Air pollution
removed???

Stormwater runoff
stopped???

Carbon
sequestration???

10
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Coast Live Oak Woodland (FM 9)

Dominated by Quer

cus agrifolia growing 10-25m g

i

Coast Live Oak Woodland

Average Weather
Rate of Spread
e 0.7 m/min
Flame Length
*0.4m

Fireline intensity
» 45.9 KW/m
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Benefits of coast live oak woodland???

Air pollution
removed???
100.64 kg hat yr?

Stormwater runoff
stopped???
40.39 m3 hal

Carbon
seqguestration???
93386 kg hat

Conclusions...

Politically-correct, please-
don’t-sue-me version

When assessing
canopy benefits...

Consider assumptions
of CITYgreen model

So what /f just trees

12
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Sierra mixed-conifer

Simulation () Cano Bas Canopy bulk
density (ka/m3)

Weather Slope: 15-30%

Temp: 90°F (32°C) Aligned with wind

RH: 30%
wind: 22 mph (35 km/hr) from SE

Fire ignites here

B Burns 10 hours

13
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Stormwater runoff
(m3)

Air pollution (t)

C sequestered (t)

Stormwater runoff
(m3)

Air pollution (t)

C sequestered (t)

Understory
Untreated Removed Thin to 50% BA

773,046 773,046
371,045 371,045

Untreated

Understory

Untreated Removed Thin to 50% BA

773,046 773,046
371,045 371,045
1,288 1,288

Understory removed

14
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Understory
Untreated Removed Thin to 50% BA

Stormwater runoff

(m3) 773,046 773,046
Air pollution (t) 371,045 371,045
C sequestered (t) 1,288

i-Tree Software Suite v1.0
STRATUM

Part of I-Tree

Fire & Fuels Extension

Forest Vegetation
Simulator

Both use same data
Species, height, dbh
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Mixed-conifer (Plumas NF)

Sa

TPA |BA/Acre|QMD |Canopy |Canopy
(ft) Bulk

Density

(kg/m?)

45.0+
40.0+
35.0+
30.0 -
25.0. @ Pre-thin
20.0- m Post-thin
15.0+
10.0+ -
5o So did
0.0- = STRATUM
CO2 (tons) Stormwater runoff Electricity
(Cubic Yards)  Savings (MWh) work???

Benefit Category

Post-thin

16
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45.0+
40.0+
35.0+

30.0+ -
25.0. @ Pre-thin

20.0- m Post-thin
15.0+
10.0+
5.0+
0.0+

CO2 (tons) Stormwater runoff Electricity
(Cubic Yards) Savings (MWh)

Benefit Category

e Unfortunately
e Designed for street trees
e Shrubophobic

Another shot... Forest Vegetation Simulator not
RS' 2 effective at landscape-level

FARSITE not effective at fine-
scale parcel-level analysis

CITYgreen not effective at...
Anything non-trees

Would I-tree work???
UFORE
e (Urban Forest Effects Model)
e Air pollution removal
e C sequestration
e Slew of other goodies

i-Tree Software Suite v1.0

Community Forests

i-Iree

17
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2. Societal benefits
e Pollution removal
e C sequestration

If UFORE is going to work

—

! StudySite

v

T 3

Kennedy
Meadows
a e ™ e
Eastern Sierras - ik i
P ' h‘ & |
~6500’ between - _— -""‘E@,‘?_'_e""’._.__' o

Sierra Crest and -
-

Mojave Desert n ; @Eje’gd--f.,i

L5
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Study Site ==

Risk assessed in 2006 as
part of consulting work

- - . & e
Pointer $36201:2651 25N 16:54.99 8 lev 9 Sire: 00% Evelall 2080401

Pinyon pine
Pinus monophylla

Juniper (minor)
Juniperus
californica

Some litter,
grass, and shrubs

l.r'-“.Google .-';‘
~1 ¢

19
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Both burned...
until the wind stopped

20
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N 1))

Burned

)

Low annual
grasses
(when it rains)

Pinyon snags

Very little
regeneration

Fire Behavior

Fuel per SSGIC

Southern Sierra Geographic Pinyon = TU1
Information Cooperative Sagebrush = GS2

Improving Public Safety & Protecting Resources B u rned — G R 1

Weather per Manter

Calibrated in FARSITE
per Manter progression
Midflame Winds = 15
mph upslope

-. High Temp = 95°F

O - RH=10%

0 Bas K308 EF7SW e $3 Mhmwouds WTABNT

21
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Societal benefits

3 plots per ecotype

Trees
e Species, DBH, Ht, Crown
Base Height and width
Shrubs

e Species, Ht, Width, %
Crown cover

NEXUS simulations

an

‘Yegetation Tupe

Finyon-juniper
Shrublands
Burned

Headfire Spread Rate (SPRT) (km/hr)

Open windspeed (km#hr)
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NEXUS simulations
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T e ———————
1]
0 10 20 30 40 50
Open windspeed (km/hr)

Air pollution removal

12.00 TG = Pinyon-juniper
3 Shrublands
10.00 0O Burned

PM10 CcO NO2 o3 S02
Pollutant
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Carbon storage

16000.00

14000.001

12000.001

10000.001

8000.00

6000.00

4000.001
2000.00
0.00-

Pinyon-juniper  Shrublands

Vegetation Type

C sequestration

Burned

Pinyon
Ecotype

Burned
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Landscgape effeclts of defensjble space

Untreated \With 30’ buffer With 100’ buffer
Pollutant | Capacity (t/yr) | Capacity lost (t/yr) | Capacity lost (t/yr)
PM,, 422.338 0.028 0.323
CO 26.304 0.003 0.028
NO, 39.477 0.003 0.035
O, 68.098 0.005 0.057
S0, 11.349 0.001 0.009
Total 567.566 0.040 0.452

Fire Behavior: -

,mum, ;f:mmg

Lan.decape level: Beware the near-structure var
R.e_mer;\ber... Flames <1/2 your problem

o Benerflts!s'

Pin o_.% greatest
- t r‘rsuble space I_jad few effects
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Meet the monkeys...

Current work

Alex
Kirkpatrick

Klamath Mountains

It

Thin + Pile/burn

Thin + Burn

Burn only

27
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Sierra Nevada Mountains

Thin + Pile/burn

Burn only

Mastication

28
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Part |1

If | ran the zoo...
Holistic approach to WUl management

It takes more than just fuel
treatments to make
Comnities sustainable

29
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Goal: Reduce costs and losses associated with wildfires in the wildland-urban interface

Focus Areas for Research & Policy Recommendations

Mitigation
*Existing communities
*Undeveloped communities | Preparedness, Response ‘
1. Fuels 1. Personal 1. Secondary disaster mitigation
. Landscape-level 2. Agency (suppression, law « Environmental recovery
. Landscaping enforcement, etc.) « Infrastructure recovery
standard ¢ Mutual aid 2. Economic recovery
2. Construction agreements ¢ Loans, grants, etc.
. Materials *  Number/staging of 3. Social/Emotional recovery
. Assembly resources 4. Costrecovery
. Codes « Emergency
3.  Land-use planning coordination
. Community Design 3. Private business (utilities,
. Zoning insurance, medical, etc.)
. Critical Infrastructure
4.  Education
. Effectiveness

1. Identify effective management strategies

2. Determine sociopolitical/economic constraints
3. Provide potential solutions to overcome constraints
4. Monitor implementation of strategies and adjust

eAppropriate Suppression Resources

Problem where small tax base

Both agencies and private overemphasize
Yol TPl 5 TRl 7

£ |

=2 v

30
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Atascadero 2006
*No time
2 minutes, 0.2 acres, 2 homes

We must
prepare the
battlefield!!!

31
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Goal: Reduce costs and losses associated with wildfires in the wildland-urban interface
Focus Areas for Research & Policy Recommendations
Mitigation

*Existing communities
*Undeveloped communities | Preparedness & Response ‘
1. Fuels 1. Personal 1. Secondary disaster mitigation
. Landscape-level 2. Agency (suppression, law « Environmental recovery
. Landscaping enforcement, etc.) « Infrastructure recovery
standard ¢ Mutual aid 2. Economic recovery
2. Construction agreements ¢ Loans, grants, etc.
. Materials *  Number/staging of 3. Social/Emotional recovery
. Assembly resources 4. Costrecovery
. Codes « Emergency
3.  Land-use planning coordination
. Community Design 3. Private business (utilities,
. Zoning insurance, medical, etc.)
. Critical Infrastructure
4.  Education
. Effectiveness
1. Identify effective management strategies
2. Determine sociopolitical/economic constraints
3. Provide potential solutions to overcome constraints
4. Monitor implementation of strategies and adjust

eAppropriate Fuels Management

Ya’ll reckon this here’s
enough of that there
defensible space???
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—+EM BERS' !

on standards

New Building Code for those in Very High Fire
Hazard Severity Zones (effective 2008)

|SECTION 701A — SCOPE, PURPOSE AND
IAPPLICATION

70IA.1 Scope. This chapter applies to butlding marerials, sys-
iems and or assemblies wsed in the exterior design and construc-
iion of mew buildings located within a Wildland -Urban Interface
[Fire Area as defined in Seciton 702A.
701A.2 Purpose. The purpose of this chaprer s to establish
minimum siandards for the protection of life and property by in-
creasing the ability of a butlding located in any Fire Hazard Se-
verity  Zome within  State  Responsibility Areas or any
(Wildland-Urban Interface Fire Area to resist the intrusion of
lame or burning embers projected by a vegetation fire and con-
(ribuctes to a systematic reduction in conflagration losses.
70IA.3 Application. New buildings located in any Fire Hazard
Severity Zone within State Responstbility Areas or any Wild{and-
Urban Interface Fire Area designated by the enforcing agency for
wehtich awn application for a building permit is submitted on or after
[December 1, 2005, shall comply with the following sections:

1. 704A.1 — Roofing

2. 704A.2 — Attie Ventilation

701A.3.1 Alternates for materials, design, tests and methods of
construction. The enforcing agency is permitted to modify the
provisions of this chaprer for site-specific conditons in accor-
dance with Section 104.2.7. When required by the enforcing
qgency for the purposes of granting modifications, a fire protec-

Chapter 7A [For SFM]
MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE

FIREPROTECTION PLAN is a document prepared for a spe-
e project or development proposed for « Wildland-Urban In-
terface Fire Area. It deseribes ways to minimeze and mitigate
poiential for loss from wildfire exposure.

The Fire Protection Plan shalf be in accordance with this chap-
ter and the Caléfornia Fire Code, Article 86A. When required by
the enforcing agency for the purposes of granting moedifi cations, @
fire protection plan shall be submined Only locally adepted ordi-
nances that have been filed with the Califormia Building Stan-
dards Commission in accordance with Sectiom 101.14 ar the
Depm'umsn( u}lﬂ’uu.\fng and (.'wmnmrily Dewffupmenr in accor-
dance with Section 101.15 shall apply.

FIRE HAZARD SEVERITY ZONES are geographical areas
Iiﬁ.\(‘gﬂ'ﬂ[’ﬁli Iﬂflf'.‘!ll[?f]f %] {‘IIE!‘J’-“JF'}]’!‘H Pﬁl"!!‘(\ RHHUIA rces (‘f}[{(’.\. S‘E(‘—
tions 4200 through 4204 and classified as Very High, High, or
Moderate in State Responsibility Areas or as Local Agency Very
High Fire Hazard Severity Zones designated pursuant to Califor-
nia Government CodeSections STI75 through 51189, See Califor-
nia Fire Code Article 86.

The California Code of Regulations, Title 14, Section 1280 en-
titles the maps of these geographical areas as “Maps of the Fire
Hazard Severity Zones in the State Responsibility Area of Califor-
nia.”

TGNITION-RESISTANT MATERIAL is any product which,
whren tested inaccordance with UBC Standard 8-1 for a period of'

30 miikutes, shallligve a H(Hfﬂ! »;)rdmfufnul over 25 and shiow o

33
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Gavilan Fire 7 e

San Diego, 2002

o

2 <sound Land
S Use Planning

£

San Diego way

Doesn’t always
work out so
well...

o New Generation §
&) Fire Shelter

Rancho Santa Fe Fire Protecrion District « wwwrsf-fire.org

New

Sheltering in Place  [RNERIeUELE
A commercial...

During Shelter-in-Place

special session

: : Association for Fire
l lres Ecology Conference

s

4
San Diego, Dec 1-4

A modern approach to
living salely in a wildland-urban
o interface conmunity.

Thic Bridyes, Cielo, The Croshy, 45 Randh,

34
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cCommunity education and buy-in

PANWildland Fire Management T'ool

Collaboration is key!!!

Kumbaya my Lord...

G O
Q¥ ®1999 CSFS

g
Al [1!\1\“

COUNCIL

35
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Goal: Reduce costs and losses associated with wildfires in the wildland-urban interface

Focus Areas for Research & Policy Recommendations

Mitigation

*Existing communities
*Undeveloped communities | Preparedness, Response ‘

| |

1. Fuels

. Landscape-level 2. Agency (suppression, law
. Landscaping

1. Personal 1.

enforcement, etc.)

Secondary disaster mitigation
¢ Environmental recovery
* Infrastructure recovery
Economic recovery
¢ Loans, grants, etc.
Social/Emotional recovery
Cost recovery

standard e Mutual aid 2.
2. Construction agreements
. Materials *  Number/staging of 3.
. Assembly resources 4.
. Codes « Emergency
3.  Land-use planning coordination
. Community Design 3. Private business (utilities,
. Zoning insurance, medical, etc.)

. Critical
4.  Education

Infrastructure
. Effectiveness

1. Identify effective management strategies

2. Determine sociopolitical/economic constraints
3. Provide potential solutions to overcome constraints
4. Monitor implementation of strategies and adjust

%M. Physical

Post-disaster recovery

|« Mental

36
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Human beings, who are almost unique in having the ability to learn
from the experience of others, are also remarkable for their
apparent disinclination to do so.

-- Douglas Adams, 1952 - 2001

Part Il

Z0oo’s gone wild...
When bad fires happen to good people

37
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Z0o0’s gone wild

g 7

When bad fires happen
to good people

g,

38
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[l Evacuations
i ordered well
8 in advance

“But | thought
this was shelter-
in place”

“True, but we
don’'t know what
YOU’'RE gonna do
when it hits the
fan”

39
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Buyer beware...

= One compa

4 Built after 2004 BTN o o
: # Built before 2004 ?

¥

e

- a : :’ér




C. Dicus
FireWise 2008

Harris Fire serendipity...

Howard
Windsor

25 Fent §

41
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Not qwte Rancho Santa Fe..

3 days without sleep ~ S L e :
Flrefi‘ghter |njur|ef and reSldent__fataht.es

Dan

42
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4

43
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Witch Fire damage assessment
X 4 , A7) . .,"_.h FERD e L

Y
4
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Yes (kinda)...

Double paned window
sprayed with water just
before fire arrived

Mulch

almost
ignited

interior

Fire stopped 3 blocks back from house
Asset-wealthy residents couldn’t afford to change

45
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“Thank you for not listening to me...

Physical
 healing...

MOMEQWNER

%Ras'«upmt éﬁ&h
St

k‘{S\ 8-8Ab"
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