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STATEMENT

The Santa Monica Mountains (SMM) has a large wildlarrban interface (WUI) located in a landscapé tha
experiences severe and frequent wildfires. Thisepa public/private land ownership creates comglex
management issues ([NPS] 2005). Fire risks are mdiyenigh in the SMM which has steep slopes andsge
shrubland vegetation intermixed with development.erf\fall there are seasonal Santa Ana (SA) winds —
strong, dry offshore winds that occur at the endheflong summer drought. The combination of highdsin
and temperatures, low humidity and dry vegetatioateethe conditions for major wildfires. SA occages
are believed to be increasimgjgnificantly due to climate change coinciding wsibuthern California’s fall fire
season (Miller and Schlegel 2006 and Knox and Saingud991). With a growing population living ingh
WUI, property losses due to fires in southern @afifa have escalated (Moritz and Stephens 200&di®ions
from future climate change scenarios coupled withiremeasing population living in the WUI forecast a
destructive trend (Westerling and Bryant 2008).

Fire risk is predicted to increase due to climdtange (Moritz and Stephens 2008). Fire risk igrection of
climate, geography and available fuel (vegetatiohjctv is affected by climate change. Live fuel maistu
levels of 80% and lower have been shown to be assecy condition for large SA driven wildfires ioushern
California (Dennison, et al 2008). Increased spramd summer temperatures, combined with changes in
rainfall quantity and seasonality have the potémtiahange the duration and severity of low livelfmoisture
levels. Additionally, prolonged periods of low éifuel moisture can lead to dieback in the normalbugdht-
resistant chaparral shrub species. An increagherdead fuel component of the vegetation will cleafige
behavior and increase fire intensity and spreagsraihe other driver of large fires, the dry SAdd, exhibit
remarkable variability in intensity across the comptepography of the SMMs. We propose to combine
predictions on future trends in live fuel moisturedamaps of geographic variability in SA wind intapdio
create fire risk maps to help assess whether cup@ities and management tools are sufficient uctierate
change scenarios. If they are not sufficient, whed the economic consequences of inaction and what
recommendations can be made to ameliorate this jatelidaster in vulnerable areas? The implicatifoms
future policy, zoning, and mitigation could aid oty the SMM but also managers of other WUI zoneinfa
increased fire risk.

OBJECTIVES
The objectives of this study are to:

» Evaluate how live fuel will be altered under climatieange scenarios, such as seasonal changes in
rainfall distribution, increased variability in rdall and increased average and maximum temperatures
that would increase evapotranspiration (Lenihaal.e2003)

» Evaluate the effects on vegetation, particulargbdick

e Using Wind Wizard, map Santa Ana wind conditions

» Combine overlays of patterns of extreme wind comsd vegetation type, urban development patterns,
data on live fuel moisture and dieback with oveslésom FARSITE (Finney 1998) — a fire behavior
prediction model — to produce a fire hazard mapgaglance for fire management and public
information awareness in the SMM

* Analyze possible changes to fire risk under clintdi@nge scenarios, if any

! Although personal communication to Marti Witteorin Alex Hall, UCLA, indicates that Santa Ana oceumces are
believed to be decreasing.
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* Use created fire risk map to analyze current zomegulations under different urban development
models (Syphard et al. 2006 or Swenson and FraBRbo)

 Recommend new policies or modifications to existingsobased on changing fire risk

* Review current and recommend new mitigation measurasdoce fire hazards and protect natural
resources in the SMM WUI

* Review policy with a precautionary approach takimig account climate model uncertainties and the
range of climate change scenarios given by thedaternmental Panel on Climate Change (IPCC)

SIGNIFICANCE
An assessment of the fire regime severity under tdinchange effects on live fuel moisture and vaiiigbiih
SA wind conditions using Wind Wizard would:
* Provide information for immediate management applicatias well as the foundation for future
evaluations of risk and continuous monitoring owaet
» Help prioritize restoration and conservation effolty the National Park Service and partnership
agencies
» Assess potential economic consequences due todnacti
» Place land management policies into a proper fudtangext given IPCC climate change scenarios

This assessment is important because:

« The SMM area is one of significant biodiversity ame of the largest remaining undeveloped natural
area in the coastal southern California Mediteraanecosystem

* The area has a history of wildfire property lossstrecently in 2008, 3 lives lost in 1993 and ather
seriously injured in 1993 and 1996.

» This will provide local residents and regulatoryengies with better information on areas of high,ris
especially sites that may be indefensible, as veeliwe risk factors that may contribute to structass
that are currently not well understood by the gehgublic

» This will provide public land management agenciesemgtincompatible goals of fire hazard reduction
and resource protection in a chaparral ecosystemofriag “fuel,” vegetation, destroys the ecosystem)
creates social conflicts, with the best availabfermation about fire hazards so they can plan optimu
mitigation strategies that minimize impacts to natueaburces

» Shorter fire return intervals in sensitive areas aecrease biodiversity, putting certain native
populations at risk (Kus and Beyers 2005)

» This could provide a possible analytical framewakdssessing the value of new models

BACKGROUND

The main driving factors behind fire behavior arel$y weather and topography. The SMM are an ideal
location for this project due to the SA wind evenie large population living within and around ®kIM, the
characteristics of the chaparral ecosystem, and lesxngeography contributing to wind patterns. The/Msnd

an increasing population in southern California mfides a serious issue.

To date, Santa Monica Mountains National Recreaficea (SAMO) has attempted to secure funding for a
project that maps the variability of the SA wind$hus far, they have been unsuccessful. A localoNat
Weather Service fire incident analyst found Windz®d helpful on a local fire (Pers comm. to Marti dfit
from Richard A. Thompsorrjchard.a.thompson@noaa.gdNOAA National Weather Service regarding Gap
fire). Additionally the Missoula Fire Sciences Ldtat developed Wind Wizard has agreed to helpWimd
Wizard to generate wind maps for the SMM. This Wwél one component to a fire risk map that sourcesr oth
available data.

Dennison et al. (2008) have used the 80% thrediooltheir “critical” live fuel moisture but the Lo&ngeles
County fire department continues to use a 60% tloidsfs their “critical” value. This disconnect potially
has large management implications for fire planningiqdarly in when to deploy resources. Live fuel
moisture is affected by environmental variables sagtate spring rain delay, and dry winters (Dermisbal.
2008). Global warming may increase potential livel fay warming and drying out vegetation.



STAKEHOLDERS

* Mountains Restoration Trust » California Costal Commission
* Santa Monica Mountains Conservancy * Santa Monica Mountains FireSAFE
* The Resource Conservation District of Alliance

the Santa Monica Mountains * Los Angeles County Fire Departments
» California State Parks * Residents of Los Angeles and Ventura
* Adjacent landowners Counties

* Recreational park users

APPROACH AND AVAILABLE DATA

Approach

Southern California firestorms in 2003 and 2007adiawareness of the dangers of SA winds. Thesalhot
SA wind events are a major factor driving largedine the SMM. Although the geographic variability SA
wind behavior is poorly understood, Wind Wizardgriddded wind model developed by the Fire, Fuel, and
Smoke Science Program of the Rocky Mountain Resestation, has been observed to predict actual on-the
ground conditions during several fires (Pers comm. Marti Witter from Richard A. Thompson,
richard.a.thompson@noaa.gdVOAA National Weather Service regarding Gap fir&yind Wizard could be
used to model SA wind intensity and direction. Tikisn assessment tool to predict on-the-grounditons.
(Pers comm. to Marti Witter from Bret Butldiretwbutler@gmail.commMissoula Fire Sciences Lab). These
conditions could then be used in conjunction whk fire history of the SMM, different climate sceinar
current zoning and policy, existing GIS layers,iaephotographs, live fuel moisture, low and higfban
growth scenarios to assess changes in fire frequand severity. Site visits and stakeholder intawe and
feedback will ensure that this information is anelyin the proper context.

Another factor driving wildland fires is the lowé fuel moisture levels of chaparral vegetation twatur at the
end of summer and through the fall until the wineéns begin. The critical threshold for live fumbisture in
the facilitation of large fires is approximately 8q#Zennison et al. 2008). Data are available t&ss whether
there has been a trend in decreased live fuel meistuthe SMM over the past few decades and toigred
future changes under global climate change scenarios

Using FARSITE (Finney 1998), a fire behavior préidic model, we can predict the timing and expectediap
spread of the fires. GIS coverage that represslof®, elevation, vegetation, aspect and canopgrcoglps
FARSITE make these predictions. In combination v8dmta Ana wind maps, live fuel moisture and other
existing techniques we can overlay spatial layersréate fire hazard maps which will be used tossspelicy
and management implications.

Data
* Remote sensing data
* Meteorological data
* SAMO GIS layers (e.g., topography, roads netwoegetation, historic fire data)
» Seedling survivorship and regeneration plot d&eafiothus megacarpus
* Fuel moisture data and archives (National Live Mieisture Database and County of Los Angeles Fire
Department)

DELIVERABLES

A final report and presentation will provide sceaarof possible fire regimes under climate changelitioms
influenced by Santa Ana winds and live fuel moistufiéghis assessment will include management and policy
recommendations to minimize property and resource$oss



National Park Service

Contacts
Santa Monica Mountains National Recreation Area

401 West Hillcrest Drive
Thousand Oaks, CA 91360

1) Marti Witter — Fire Ecologist, Mediterranean Coblgttwork
Voice: 805.370.2333
marti_witter@nps.gov

2) Robert S Taylor — Fire GIS Specialist
Voice: 805.370.2357
robert s taylor@nps.gov

3) John Tiszler — Plant Ecologist
Voice: 805.370.2340
john tiszler@nps.gov

ANTICIPATED FINANCIAL NEEDS AND SOURCES OF SUPPORT

(See included letter of support from SAMO Chief tdrihing Science & Resource Management)
* Modest supervision of the project in coordinatiathvBren students and faculty
» Possible summer internship for 1 or 2 project memimeassess drought dieback
* Occasional travel to SAMO HQ in Thousand Oaks
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United States Department af the Interior

NATIONAL PARK SERVICE
Siral Mpuica Monutanu Natiueal teyreaiiom Avea
40t West Hillyroet Uive

Jamwutry 29, 2609

Group Project Sclection Connuittee

Danald Bren School of Emironmendal Scienee & Managoment
2400 Bren Hall

Universiy of Calithmia, Sama Barbara

Sauta larhara, California 93106-5131

13ear Profect Selection Comumnitice,

Thw National Park Service (NI'$) is in foll und enibusiastic sopputl ol the proposeit projeet “Asseysing
Fire Reghine Chongr fushe Soata Monica Mowwaing wnder Climare Chunge Sveaasss: Pofley wid
Mronrgesmens Impeficestons”. Cotrent glohal climate change models predict that the Santa Munica
houniains and soothem Califentia will expericnes the mnst extreme climate cliange in she niterd
States. In e past decade we have observed siemficant changes m the Santa dlomva Moontainr
Naiinnal Recreation Arca {SMMNRAJ that ate catststent with prredicied inereases in climatic

arability. Specilically we have had an increarc in the wunber and seventy of droughtr, increared
vitnabtlity in the seasonal patiern of rainfull aml revunt nw Hec luel muitare levels (or more
prolonged punadr of e, All ot these faciwrs lung the potential to influenee the Tiee reginee of the
Sanfa Monica Mouontains,

Begause ol the extensive wildland-orban mterface i the SMMNRA, the NPS 1§ commntted to
wtentifing crivical fire retence noetts mats e nanagtrtic it (rogran and ciimmmity otilrench and
education efforts. This profeet addresses tan areas that we have iteutified to be of primary
nuportance: tite expecied trajectory of e focl motstore lewels with predwied ehimale change
seenaving and geographic vanatulty in Sama Ana winds, nor major drver nf large wildfives and
stroctory logses,

‘The NP5 wamldd be happy to prmnde every resnnrce availahle to us to vee tha tlig protect is a succers.
Wi hawe alrcady’ enllahovated with the Brem School on other projecls, nelodmg “Biofogy and
Managemenr of Nos -Newtive Plrov Spertey ta she Snuvo Wontna Mowmraing Naflonal Reccearion

Aven ”. These collaborations have beeu enomonsly usefol to the park, We are cager o work eath e
Bren Schonl nn thir profeet, and are conlrdent that the regults arill he extremely useful 10 ihe park in
inplennenting cormmunity--hased tire manangenient planning,

Sweerely,
Pl

o A

Raymond M. Salafitt, PhD,

Chiet nf Plauning Svience smt Resohree Muttagoment
Santa Moniey Moontains Navonal Recreation Area
401 W, Millcrest Dr.

Thonsand Oaks, CA 91360

B{8-370.2339





