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WHAT | S T-REGBORNAL ASSESSMENT?

Structure of the Bio-Regional Assessment
The -RBBegi onal Assessment is organized as foll ows:

An openingamsewdrn ont hédhadquest FROENGIAOMHAT A SSS ETSHEMEN TO? 0
provhidetsory and context;

A descandtaifoopt he ASSESSMENT AREA;

FI NDI NGS for thedkey themes identifi

1. Water Quality and Quantity

2. Fire Resilience

3. Sustainabl e Recreation

4. Ecol ogi cal I ntegrity

5. Community Resilience
CONCLUSIla®bdSt the key themes and integration acros
REFERENCES ugihtoaud ttthreo document ;
HELPFULNKS;
NOMNI SCRI MI NATI ON STATEMENT.

The goal was an understandable, plainly written d
l evel of technical detail without jargon. Acrony



History and Context

There has always been strong interest in the mana
interest really became focusedewilt9B Otshe& homwiugihn &lar
Those original fo6easawyedp8ansotcompbeteeand were cot
focused on soci al interests o)fi nt lme meichamu acdd mwaw
Aopti mal 6 solutions. As a result, then€el9¥®®hs cont
concerns emeegdd Bboatd foreslti habtihetGalniefearerdi d o¢
Thi st oo ead maj or change in the newly adopted forest
regi onal appr ouvancdh rteos opulracnensi nign atrhoe Si erra Nevada.
cul minated in the Sierra Nevada Forest Plan Amend

Controversy is not always a bad thing. One posit
manamgaeat of Sierra Nevada forest resxadrecaxlilsbtolreat
efforts. These span coll aboration with | ecal sta
year projects under t he Reodtlarbatriaadn vAecetb,o &xeoa ttohgea nSi
i niti2altledd. i nEach of these works to strengthen unde
environment al resources to consider, pl an and act

The 2012 Pl annin@nRulad, fwictuls iotns coubabbraniean anae
in i mproving managemdmteredpmsbo@atnnaiti pnad bHloeedtand
di fferent strengths that come from kelldsbfoirmd i a@n
bal ance between planning, doi nmon,d aeddilcd emnnidyg tutshess
manage sfuetainability of the resources and opportu
devel opiRegi @anBil o, At towmdnby f or esdviassistoechsals memt s an
feadlotpe ra0 natirepalséwond @mstbihb® i mproved management t h:
just the SiudrrteheNemwmadaon as a whol e.

2012 Planning Rule
The 2012 Ppawnindeg rilicd mrehidooraelst s i rcr@altief drorciad tl @

managerheamts ul dTakbidsa srhersgbir ag, phase process: 1) ass
devel opment or revision; and 3) monitoring.
The PDaBniagi Ruint amdled st a nd i e ads esaopathned e meak e s |t

an grmateed and hotlriectoigtonhi e ipenodaecrthe g hoaf ec ol ogi c al pr
socamd economi cappyrsdams . usdhildest daoaiidiabne &lcormc
wa.yCol | aborsattaloesh adirddhrt ranspar e whgyded Phamongs BRul e
guisdeeati on of forest plans for the future.

Whil e -Ragi 8hal Assessment is not prqgwdareadaxbty t he
t hemésat craorsice thidiusrd esrc alple®d dr est fplloawaf t hatwi | | gui o
sustai nabl e inmmatneagg eanivendt i 0 @ sSbyusROEASSEtnBsr est pl ans wi
consider a full rangewlhdr enujl db | &r aisgeesn ema tN&dE 4d rad
are cilbet-Bglivonaé¢és Afimeait!| i t at ed otudteu e@ls atl bgtueaf fect |
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mormpeo@ahda, | er e sttheu e f or mateivoen faosrElefsosiOeedntt fsor ni a e
adopgtoasre utnder t he 2t0HWRItIAI abrfirfe-Rigdi eRnBlileo Asrsee stshme n$i er |
the Sequoia and the I nyo National Forests.

Leadership Intent and Ecological Restoration

I n the Pacific Southwest Region of therkEottestat$Sem
retainranegioeéalt oreast il @dreeadteflodnds t o achieve sustai
provide a br oatdo rhaunngaen so fa nsde Favti leeerts & gran st fpants .dvei ldle c i
achieveinhbt bstugtbabe mesostakeghddbdaey and in the f

The -RBegoi onal Assessneonntdibtei carhse e § Fieraensd odno naéftl dcfar e a

forest or county boundari es. Or gaoomi 9dms farse miterc d
| anadpsec, not a paopiscathmagi detyng The | argerny | andsca
and inter cosnmeeicale,d neecsesn corhii ¢ ,a nadn de csohl ionget @l ai kgkhet! eomme nit
in a | arger way.

Best Available Scientific Information

The -RBBgioonal Assbasmdnbonithe best available scienti
the 2012 Planning Rule. The writers reviewed the
i s the most accuanatt ei,n froerl maatbil cen . Tfaoerd cthoapriacest earnids ttihce
generally expected in a valid scientific process

PEER REVTEW: information has been critically re
experts in that scienthdéipgedali srce piléwer s Thas clh e
proponents. Publication in a refereed scientif
been apprompeviaeawedg. peer

METHOD®B:Sf ormati on gathering met hods$ edreThlearly

met hods are standardized in the pertinent scie
appropriragawileygwedk efror reliability and validity.
LOGI CAL CONCLUSI ONS AND REASONABILcE ulsN PERRE NMC ES :b
on reasNamptei ons, are supported by other stud
theory underlying the assumptions. Conclusions
assumptions, and are supported by st hwa tdhatod .heGa
pertinent scientific information are explained

QUANTI TATI VE ADALY¥Sh&ve been analyzed using ap
guantitative met hods.

CONTEXThe information is in proper contdext. As
conclusions are appropriately framed with resp
knowl edge. I nformation is the most pertinent
geographic context.



REFERENCASsumptions, anandy tdomd| usicchms qaurees ,we | |

citations to relevant, credible |Iiterature and
Typically BASI is developed using the scientific
designed i nvegtiicpdtliyormsnadryeded results, documented
However, BASI may also be information from analys
specific question in one area.i om,e BaAsd| coad de md B
observations, as |l ong as the responsible official
i nformati on asAdtdhiet ibeens8Hebgyyv athhh B b Aessessment used | o
as tribalwhenawpedpeiate and applicable.

Science Synthesis

To support the BicReegnithisfaidcs shmat § f O th &ebgeict dh wehset
Forest Service sponsored a Science Synthesi s, res
Sout hwest ReAtatrhkd Sitmei oh -Rédrgei avmalt i Ags eod s menret ,Bi toh
Synthesis was Tshtei ISciitefnmedei aSfytirend mvimsawieesnt i fi ¢ i nfor
acr osscsi pdii nes t o tiamfgdrbrh eamd tlieoands tfoor [Tahned manager :
Research Station provided additional revisehw aoppor
final wéresinermarifmuture. wiThi defoprpgdtaeSWEPAephase
revi Miom. of the information compiled in the draft
framt h-RBe®i onal Assessment .

Drivers and Stressors

Changing c¢climate, human popul ations, floods, and
ecosystemsi,ecommume ok edif vy @rmd ws &hdel daemnes sscdarl il veedr s and
stresHarverss rescde ntdsreodu gho-Beégit headBds sment as common
among the key thiemess ahdokbhmgedar lecaumheakmsd descr i
c ondsatnidd e rttriefnyd s

The 20IXgPIRaudre describes drivers as:

Nau r al di sturbance regi mes; -spcraeldeo ndiinsatnutr bcal nicnea triecg irnee
as wildfire, wind, flooding, insects, and di sease a
humaaused changes in successi omali omat mwawns t hat may

uncharactericdtaise apedon i ®inze scarcity andveabundance
to the reference period.

Stressors are definedibhWosbkbethal2 Biaecihyg Ruldei a
key stemycharacteristics and ecol ogical integrity

Collaboration

Ther e taagnalh eam dhhoiwf tc oil sl aabpoprir aot aitcdihrésgt ealggeattenre 2 0 1 2
Pl anni nfgh eRwadlyed. of doi ng b ufsarnessts copplazemdl st b etelfagpme s ent
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to the public for comopéepecti &©hia @@ geemeesgoucl i aettiyo, n s
haverelalt ed ttdalke needi ft focRuemnds sapmpagaomc hnew, di fferent
operating coll aboratively

There has bewvdn hen dgeasdg eprenlitst ebf aaccee w oarnkds ht oepdsharso Ibcegeyn
uséad i nter adte \Siiretr gl d0wosgc acdoent i nues t o be an | mpol
engagement onTher engtet pmegan amg. pberstimer s ,uunmblbhei n a \
od ine comm@OWuirt yYoc gds trfahr e s & Siewlvéerce meéemkker s i ntera
bl ogrsd i n di s@ungdsewoer tFhieywdpcdamf or mati on about fores
ewma The Living sikbak etsosommenctompri sed of <chaptdarhe aligr
20P2 anning Rokegianhat hentdi borest scal es.

Chaplt er Ecol ogi calEclorstyesd reimsy of
Chap2ter Air, Soil, Water
Chap3ter Dr i meards Stressor s

Chapdt er Assessing Carbon

Chapdt er Atri sk Species

Chapst er Social, Cultural, Economic
Chapit er Benefits to Peopl e
Chapdter Mul ti ple Uses

Chapdt er Recreation

Ch a pltOe r Energy and Minerals

Ch a pltler I nfrastructure

Ch a plt2er Tri bal

Ch a plt3er Cul tur al

Ch a pltde r Land

Ch a pltse r Designated Areas

Relationship between the Living Assessment and the Bio-Regional
Assessment

The information foundn ithlee id e g e Aisisbnet se$nnueende t coh adpetsecrrs
curr ent acnodn dtirtei nodnss. By outreaching to stakehol der
contributing to the content, not just reviewing t

7
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ortant and valuable inpuorkjriectpgrtoeeahi pgwa:
entists and specialists. This is a remarkabl e

January, 2013 the Regional Pl anning Team began
erestedssanddepobdi ding theiki owmgi As$ Owvementhter
Mfsea he next sevenoal tmortddhentrhestegmat hered i nfoc
qguestions and addressedusedcathsnfiom oantariehs
ni ficantly more interest than others and provi
cast s. On Aprirle 8,0 mals ncalpasphtoetr so fwash et abkieon, and
ouigmf e hmati on to synthesize what was most rel e

ethhe idea of wusing a wikitotoelrywastdcéordegi mod, ttoh

n
P

d
e
d
a

t ent -roengitohnealbiconapters as they were beihb edite
s of knowledge and engagneciiens diinaliongf owdrgeantnid¢ahne.r e
actuality was that it would trakwaimoalel & etsm ud @ et
i ti on, some stnakedlmoladaelr s nWemrenarteéelomctwdhi | e ot her

potential for unbalanced informati on. Furthe

openTipé altif wirmg sAscanssmennttl wl ¢haafhagi magt i oM hlas t
l[dugtweur e that all afthanreleet si ntfhoer nsattainodna rpdoss toefd B e s
entific Information as described in the 2012 P
n extremel ynygaadamdbéwvali matciapg urhhe i nformation c
n there are definitive sources and where there
i litaltewdela dfi ghertvek eshad i denr swiarmel avestbredn gere Bias
i onal Assessment.

edeanning about the approédch wasisddpdedemawnd t |
i berate process tToh ec olnisviidneg hAghsees ssnieoritenat ploa@ap & n
i onaimeAmsdhe procesRNReaqfi owmrailt IAsg etslseneBito t he t e
el oped addi amntdhniasl iinnffoorrrmaattiioonn ,h alshebddanianrg wi | |
essond@nnte i ntkealthieoniivd ntgvi Ads esosnmmeémtue t o be updat
vice specialists and bRemémbat sAsebesbmeptubhbnd
essments are finaleivzedd NEPMPAd pd wrcidrhg edshemhfiiashetdhaoalt
Livi mgoAMssasuseme to i mprove and serves as a fou
tinual, adaptive planning process.

Opportunities for Alignment of Agency Conservation Planning

The California Biodiversity Coungaverimmaerntmpageaeric ioe
organizations, and works to improve coordination
conservation. In February 2013, the Council appr o
for Natural Resource Conservation. o

VEI ON:

Over ti me, the broad goals and conservation me

agencies from al/l |l evel s of government are ali.
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efficient. As a result, the pl anns,agpernocgyr ams, p
documents portray a consi s-apptopisabe, otodéebir

for conservation and management of natur al res
GOALS:
Il ncreased coordination with allttiebals ofageye
stakehol der groups, private | andowners, and ot
of existing networks, relationships, and mul ti
information, tools andd sagemaxiee sa;moanmgd gloestetr mrmean
pl anning, policies and regul ations across gove
streamlined permitting to increase regulatory
National forest plan revisionse ptroe sfeunrtt haenr ot phpeo rgtoua
resolution. Already, the Forest Service is streng:
actively participating in the following major sta

1 2013 update to tame Cali fornia Water Pl
1 2015 update to the California State Forest and F
1 2015 update to the California State Wi ldlife Act

The Forest Service is also an active participant
tapping insoienoedpaatedrships and coll aborative
bi-roegi on, there are three nationally selected Coll
projects that are innovating coll aboration:

9 Dinkey LandscapecReseshotheéei 8nePra National Forest

Bur HHeat Creek Basins Project on the Lassen Nati o

Amad®al averas Consensus Group Cornerstone Projec
Forests

During the plan revisiodn,gnt hfeorree swi Ipll abnes owpiptohr tburnoia

strategies and objectives. It wil |l be i mportant

realize efficiencies in planning. I't wild afl so he
the national forests to providing ecosystem servi
There are many challenges to aligning agency pl an
timelines for completiokimomg powasd alBygrmenmi titmntgl
framework of the 2012 Planning Rule, greater effi
Success in greater alignment of conservation pl an
benhiet for both people and natural resources.



ldentifying Themes

The -RBeégi onal Assessmenmiicntaeagdr acte$ dgeciRélgs gyadat ms .
Pl anni mg|Reawmibliyoeghonal Thieapht i o goefsSscs d odnke mtho v e .
goal was to weave toQled hleirvitmg oAdeesxcaradreto b her om

interconnectedness of these systems, the conditio

The fi vieddrhteim@msedrlaiQeya andFQResitlitgnce; Sustai nabl
Ecol ogi cal I ntegrity.and Community Resilience

These kewendembgntawéi padgf ol |l owi ng questions:

T I's it related to, and -appiropai asebledaddressed at

T I's there bidad interest in

T I's sustainability in question?

T Does it have linkages woven through the topic pe
f I's it something that forest plans influence?

T I's it relative to the Lceraadteiros Dag2damitrheenty fRaud eRc ol

Thanswer sqgquestihes®e | ed to emerging themes consi ste
Ecol ogi cal Re2sOt P2r annniomg aRull ¢ hebot h of which focus

ecosystenrns édbrovihces.he integration bohisabibhltyeabnno
emphaslinzetdh.e Leadership Intent, specific areas of
fire and carbon resiliency, recreaysbobaml sepypioc ¢ sni

generearhp haa i z ecds. sTehte 200u®®fd id mnitrhgeg Rul e gave us a way
on a more det M ltdd nsethosfe tldbpitopi cs, there are re
fire, air, ecological integrity, recreation, and

Theoalt avaisdenti fy key themes consistent with the L
common threads among the fifteen topic areas, and
economic, and ecologi QalP2amnegrygi Ryl a@s directed by

Tying Forest Assessments to the Bio-Regional Assessment

The -RBagi onal Assesasnmde nGUINDEFSDBM8 st assessments; it
early adopter Sierra Nevada fowiddt sc,ontslea e$ii emr a,nd
trend infor maRa ginorfalomdases Bmeont as t heyadetvledyp t
work toward their . .foldast hien ¢ edeeys dwi adslis @asdgden@enstss ,e atc
fifteen topiPd=saninaingg Rwtl dir@htdleea $ $ o eisat ed

T hlei n kbaegtevse e n-Ré dnieo Balo #Asd etslsenemodr e sk e adisfefsesrmemtt sf o

foteshowever thdeédef droeuutmenwi liln mase€onsi stent way as
The forests will emphasize topics of -Regtitoaoaalar i
Assessment theme,erbhdsed amrd isrntakrerhall dex i nput, an

assessment conclusion statements.
10



The -RBagigpnal Assessment dodescnaelttosp spouvriddossces oi lbse ttioo n s
conditionesvamdt he elnaisger handéb etghpravouygehr tthheei rf ofroerset s
revision process.

2004 Sierra Nevada Framework

I nf or matd wmr ermd gtibhdeoa | scale management direction i
for understanding of the management practices tha
trends. Trends were determiinerdctisesunmvog! d hper £iugt
future.

The next phases of the plan revision process incl

managementThd rteacptédhadmrsse tshladrt summaries of the exis
hel pthleyasel ate to tiRegiiownwalt AemessmeEnthe Bbsot he
the next stages of the planning process, a more d
determine what may needcdtt lmemschanged in specific

Sustainability
Th20P2 anning Rule directs that forest plans provi

sustainability within ForestheSéemhiecenaplcmprdbti ga ary

Sustainabibiltiytiyystohmeewptheatnieoend s woift htohuet pcroemsper notmn

ability of future geneEabiogbscab, meebnomecy aerdds

further defined as foll ows:

T Ecological sustainabielmistyo Gapabil nt ecofsystcesy i
Economic sustainability: Capability of society
goods and services including contributions to jc

1 Soci al suGa&apalwidlbistoyctiyety to support the network
and activities that connect people to the | and ¢

According to the Nation@USR@BdDhHr tt homiuGdblsaiismabhge M
forests can contribute to the resilience of ecosy
bi ol ogical diversity and providing a broad range
Land manage meend tdoe caicscioonnst nfeor i nfl uences and i nt e
environment, soci ety, and economy in order to ach

OQutdat ecakamdiswai nability envisioned the environme
i ntersecairage pgscteapfdassed model of strong sustai
Forest USd&rSviddelt(@f |l ects a more holistic and scient
and need for a heal t hysoen veid iyo mmadn te st, 0 | IuStyaich hvi m
ecosystems.

Th2012 Pl americomgnRules t hat social, economic, and e
without one bei nlgera. pAg egudhye oivteh eatldl@ ntoht réetsteaspiho n
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of the planning process. National forest manageme

relevant to a planning area, but cannot ensure so
are outside the carttroml markdrauthtazi0 Plesmrswinn g h Bel e
requi fes etsbaptit anBute to soci al and economic susta
and the inherent capability of the plan area.
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WHAT | S THE ANISSBRASREME

The boundar i efr-aedevadasbtbe full st udYEy Rdirerar dou
Nevada Ecosystem Project Sosti®w®Pnadmitaaf oreedpditet cbantcC
intersect tlkexasmboewdary was

Findings from Chrs & vvamay NesyNMd)a, a California stat
reposoeicoonomidec cat or s i nwerhee aSlisetrhreas 8NdkeCdoasd dboundary
Sierra Nevada was established by gthatutcéd oseTlye an e
the boundalrgvelbrdabant The SNC boundary is similar
N e v aedxac, e p te xtch autd eist t he Tahoe Basin, a portion of N
the boundary with Oregon.

Using census block data allows for a precise defi
boundary, with the toe of the Sierra foothills fo
that intersect the BNEPubBoondafycere¢aiuhnt CeinnrtaheV
and Bakersfield. The SNC sroeepiocoohcimmcdimoi endesar i phei
Nevada. The SNC popul attilhen papwel dtsi amu cthacssamaflidersrt e
that intersect the SNEPebeuwnd®piygtuamrdimorttranps od

empl oyments,oecicodn emmibe ur es .

Providing a broadened definition of ®wahd BhangasNe
the horizon. Many of the changes to the communit
infl uencenamatgiemeal . These are communities the For
reach and engage.

Threelfi mapow nohuonvisai innrlaingles brown, valleys in beig
shown on the base map are county Il ines, major hig
Sacrament o, Reno, Fresno, and BRakerSafni é&lrda.ncisdcdi,t
Angedrd ,Las VeqRagi onhhe B @ sissnenhhe boundary from t

Ecosystem Project. It i s es Itdver rian Neerveaardgaed meoruch tian an
California portamge orfortthhe tCoa stchaed eGr eRgon bor der anc
border. I't includes the Sierra Nevada foothills

eaqnt orortion of the Sierra Nevada arnadhgeaTahat artden
south and east tOvehleaWwhi ore tMioeRretga pome icbtrolgui mr ehé hBi
nati eomedn §green amésnami mmealivnp oTrhees tnsa tfirconma In ofr t h
ar e: Mosdeonc,, PlausmaslfahdaehB8asi haManamgadament StUanits | &u 9,
Sierramd $equhiceasimaltlhweesrntti ons o f-Tnihrea ttkiy carldaalt hF oar neds t
are incl @abeparakls shown fr om neorr tVholtcoa nsiocg t bYioasream d el,
Kings Canyon, .and Death Vall ey
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Map of the Sierra Nevada BigRegion in California
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WHAT AREFRTNLE RGS

WATER QUALITY AND QUANTITY

What Are We Trying To Sustain at the Bio-Regional Level?
1. Functioning watersheds

2. Good wat er qquuanltiittyy and

Functioning Watersheds

A watershed has five main functions (UF | FAS Ext el

hydrol ogi cal and ecological in nature.

f Hydrological functions: collect rainfall water;
pedso rel ease water as runof f.

i Ecological Functions: provide conditions and sit
pl ace; provide habitat to flora and fauna of wvar

A total -waft efr7sdh esdusb wer e assesmeéedoomalt heresemnsSi ar 28
usitnmgeor est Woeevsced Condi ti evatFkrrasmewloss & .anTfgheed s wnb s
from 8, 058 tionQI3k6di2B®r ddscttr ieBy atl e B-NFSFE ) wa s ch rao n
mean of 23, 025 -wadrea ss9M0e@ifss,? Yhikevseer esduchhas §f ihet i oni ng
proper |l yper Bewer(ddadfassctfiendi ng atpernjskwe®r eeand fort
cl adsiafsi éii mpaired function. 0

The nadriesntas ifn Callilfyrmr av ihchefce pag ®emwiégha I[feowre It hoe Si ¢
Nevada heaeéwatmemnec e mtFogt at ewi de survey found that
watersheds were i n betatteerr schoenddsi tiino (@ atgh &@rd OGsétyr e aanmsd
Domagal ski et al . n2A@®Me akrna tezt s eavl een dgyddhsepletroc e n t

wer e i-he@madiedd condi tion, according to a 2010 rapi
forest hydrentiigstsg s, ach(d5EStiVWDIdB)@d| fogri sdts stream
segment was very impairmdstt aswibton atoheadtn gp osotrr es s or

condi ti on: tpoetracle nntihtl rpceg e n(( A a | preosemdrack @©IO0
habitat comrplrexianddi2®arbamce and péerpambed st abi
(Hunseak édbg . 2

Sierra Nevada watersheds face significant threats
unaut hori z&d&spamemetwad fe ntrsehe disreiemar i | yoddi ven by
rel ated i mpacts, charvriiteyr sa ritdoefdm&d P@d to® nne
Additipdeabl ggitad wdodairsrel v | mpactteidatbywdroer est act
hi storical syciagmae ciurnttem e |newentioncgk, groaazdisng.and
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Climate Change

The efbéctl i maatpep acrheanntg el narrei si ng mini mum temper at u
melting, changing streaandydofollogryge anslevarce ewisledf
et al Clkmaee. clhamgesxpaacteted t o ¢ haanngde itnhtee npsaitttye ronf,
di sturnibarnde®s d.Tehe arles wI0tl 2wi | | be increased wildfi
annugl ltyhhebmi ddl e ®Fulskse diIissocénteuvnogi gmermand fl ood
rainfal/l intensity wil!/ increase, but the pattern
forest roads are bwiitlht oatnhde rmaiiWhfttrda snexdumitaugoet @ mper a
trees are expected tancdearsrecasey apoitlr amsips trant é oandt
water for movemehtniocattt aamsinn gMofibtutyrnaienstyeaonfd | ow
vegetation would reduce evapotr awastpeirr aatmoounntasnd he
( Hunsecakxéxlh)3As t he Fobriecoegismeimeadhe the pace and scal
restoration, includand mechgbliechforestesthhaonli cddgbe
resilient to climate change.

Ef fects of Fire
The effects of firescanvieefbot wahegaguaéeéi agdapd ¢
r

upon the extent and severity of the fire. The p

guality is a result of Il oss of soil cover, exposi

of sedAmeodtng to Hunsaker et al. (2013b):
Fuedlesgetati on management and fire can all contribut
transport to aquatic ecosystems. Even when best man
to roads, traiflesl,t ainndmesdkiiadt etlryaiflosl laoovei ng | arge, hig
Work to reduce the magnitude and frequency of wildf
total sedi ment vyei eJidesr rfar oNe vfaodrae sdtrsaiinna gteh basi ns.

Uncharacteristi dalelsy maar gea unhrach geewdroattiflaadst r e amb e
can eliminate vulnerable aquatic population, degr
downstream reservoirs, and incTrase ahe bemsd&f iodi &l
effecttso ot rfeam and river ecosystems that are desc
Integrity Theme (e.WMoréargeowmadi oeconiftfimeaetand i
hydrologic function may be found under the Fire R

Effects of tbevel opmen

The majority of N&NFISymads$ Hoergeloen Rmyeet enmmt devel oped
however, conversion of forest | and to developed u
di srupts wetl ands, and inter foorlewawietrh telseierci abilly
flood or drought p®©mieods ¢(Ber meastonasl | a2a@&5)are un
t weyw percent (@f 3NHAmsealnldison nactrhees )Si erra Nevada ar e
wi |l derness. Addissi aCalaisf andsaédasepopuratidbe gr ow]
accompanied by increased | and devel opment, result
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Region 5 2013) . These changes can alter the stab

speci es alnidzimag gathhers (Havlick 2002). I nfrastruct
to |l ocal watersheds, altering the | ocalized suppl
destabilizing ecological processes tmaat produce o
wel l being (Zedl erBa2@ed3pnZi plgewens ipr@®(Jpexpgud ons,
devel opment may increase to address demand, altho
budget s. I ncreased devel opmenitcalbouprdocoenstenue to
Considering the proportion of the | andscape that
hydr ol d @gind pdrodcmss alteration WheNFSohdsdandUSFS 2
drainage features contribatdeg, ft beyodbetehoemé ypaot a n
dr ai nage net wor ky-caonndn eacrfled ghsyed rdorl aoigniacgael Isyst ems may
connectivity if they deterioraténbadadiusé onf wcwue,
sl opes can i ntoefimt epwt whebhsteohfeabei ght of the cut sl
the water table. This runoff is Il aterally redistr
the running surface,slwhpese bel 0w tdlioes ci@aud edr ttor dii l
directly into streaenmsandThasbkbwaydabtegat-Hi pnsckasgel
guality impacts associktydrdolwdgihc alolayd $dri(ddtSd-rsn € tlilrbc
the dr ai niageameitmparkt amtat pngc t hqueanlfictryweitnepre c t s
(USFS 2011b). As budgets tighten, and maintenance
gual ity issues wiThhe rreo aidss ntooruelsdd igremmeaedai sgen acft ilx e s
and the eff act bodihewadteefre rqgqrueadl imai nt enance for road
on Sierra Nevada forests exceeds several hundr ed
ntenance on the Sierra National Forest i s appr

[
ti Fomalptpr oxi mately $9d Imnydi Nat aommalonForest appr
| IliISOoerr agndelgruyad aTr avel Management Dyaft Enviror
er the padthesreesetr al$heenemiaaten,nhdaesd n tiannant eal pyp r200x

roédnt ts road system to safety and environment al

nnectivity in watersheds and aqpmént paodjetats ha
wel | as ol der, uni mproved road giroalsi ngs, as d
egr i tTyhetshkeemper oj ect s are numeregbsonnanhtdet tvat ef eh
y watershed flow cycles and function have been
urred more than a decadeeapgestinghdamseaddi s to
frastructure, rather than expanding the network
Commi ssion (FERC) relicensing results in a review
function and in operatistheadl fahanges ,tsatchbasefmot e
friendly flow patterns or more cold water being r
provides an important opportuhiketgy tbrpopeghoiatwati
and ttemm col ligathorpatoijeerctw!| i censees, -feder al and st
government organizations. Some opportunities for

essenti al river flows where ptbpsotechang fli skhrae
wil dadbifteath and | i sted speci es, providing fish pas!

L 0O B O3 Z23
wo o< T

©c 3 —
O Q@ S
o S5

>
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Unaut horized or Unmanaged Recreation

Water i s a major attracti oonniaonragveidsirteocrrse attoi otnh ec ann
adversely i mpadtopuditanr agr awetsto uwiclels .i ncrease demanc
water bodiesuse Camgpithrgavalayt hrough riparian areas
water resources. As popular areas become crowded,
ecol agkcal New uses could have more impacts. As

so will the demand for recreation and environment

Livestock Grazing
Much of the r es e aerxcphe ro nmegirtiaa ia tdgel@sh aggneh ag pl i cat i on

of resaltti ®«nahm forest | ands. Many studies of graz
grazing management strategies when they |l ack det a
(Briske et al. 2f0l0Bgnce Qufanltiiyegsthgc k hgr azni ng i n s
ecosystems has been difficult because experimenta
ecol ogical wvariation. Sarr (2002) identified com
|l i vest ock grar, nign alnuddiemxg [lussdak of proper control s
excl osures. Research experiments are often condu
ef fBectiske et al. 2008

It del wirecogni zed-gtraati nign marsrasabsu ricne a dnpearcst es .

However, the grazing that is permitted under the
Framewor k maditevieéd @ambhagemeanh adcalmemtt ments managem
pl &an grearzgind@gnpnnual nespeuiantdle@amdse nsi ve restrictions
specific grazing to ensure that sites are not ove

Recent science makes c¢clear that grazing can be co

ri parian resources, i ncl udBrnigs lsee nesti talve2 wll,d|lRdcehe
2012 a, Roc hlka ks ar -Drxdz 2ABG &k eal, @PERR#MBVal uat ed
mul ti pl e r anigeen amprda cctoincseesr vaantd t heir benefits, and

Ri parian vegetation management that maintains or en

attributes (i.e. species ccoomrpeas iatnido no,i ornoacsts )mawsisl land
enhance stream channel and riparian soil stability,
services, such as flood and pollutant attenuation a
I'n addhilieniftrue t hathavcdenumdntce p agppkevresr se i mpact s
stream healt h, snolh sartcdueas Jemert hlel padwiecsess of be
(BMPs) in mitigating adverse effects. Studies th
managed gr azaitneg tdheamto nBSMPs can be effective in mana

mi ni mi ze or avoi d advWarrsde eetnGvaibrra2ndnde3R t eall e y2r@PaBc, t s (
20D 4 Such BMPvsesitnhocclku dheeer di ng; strategicec placement
devel opment g;otfagn coinmg; arnedstot her grazing systems t
intensity and duration of wuse; and monitoring to
i mpl emented and t haCGl asrtya nadnadr d.€® ,nanfM entgeefrie ¢ c2&0l v 2 00 4 a
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2005) BMPs are routinely wusedFriaamemwaorakgitnog agwoaizd ng
adverseLimpatcosk grazing occurrsl ymrmaandowsd ,paandnh as
for mor ehutnkdarmre dorye ar saziTrhgeg cdpgendcbomft it ensi ty of
gr azkwtgur e | ivestock grazing will continue to be 1
with ecol ogical i mpact s.

Currently, a tothalk ofve22ipegdmminmindeeir QBIrest Ser v
all otments i n trheeg Aimezirmg Noeernw agwb lbiico | ands pl ays ar
mai ntag viable ranching operations (Gentner and T
and HuntsiQlgamrnl2OY e )@Plefrl midtdtleBehsr e e nati onal forest:
Sierra Nevada were found to use anameepadgéeiof 2.6
| ands |ieawstee & oannt mevremdagteh ® f i Adome t he(ySuelaakned f r on
and HuntsChagenl| &appDeg Betause of the number of catt]
financially vialhlSelmaanamhidnggCantsédongriaRkoa@anrhers of
maintain |Iivestock herds that d&dflki $d amgams tthlaemy t he
mudtease publviact eorl aontdhse rf opr€C hpaar rntl 2e@yfpZettiiTda €y e ar 0O

i mportance of publhiico dl aonfd tlheea speesr Miad ecense i nt er vi ew
|l ost the | eases, tohre yp aw dpurlodv aptdEd Horaaabe dyle 1.3 | al |
pp-2MThe administrgtpooagodmtbe ghaez&ihestra INevada n
i ntertwi nedr waittihont hoef cOanpsief manhby famglki ahs, adj acen
the foresttipadhuasneieslfi gi bi loiFtoyr ersetq uSerrevmecnet gr azi ng

f oprermittees to own base prapemwhegnr ahelfyesarffonot hei
rangelrmadisng @ermits not only enadmmpomeamtc hefrs t o |
t heir |dstvredti ehgpioeds and cul ture, but they also contr
rangelands and their associated ecological values
by ranchers whose opbeapubbtecocwé@hapata¢sd!| without t
2013

Livestock grazing can provide other ecological ben.
Targeted grazimgniupeksal ¢tvemgetamhoagement objecti:
strategi esd harv eprbejeenctussesuch as wutility corridor r
This areat asal benefit for both |livestothkh ocanges ed
grazingrawman@®@ business oweepe&r aedcseudnge macagér s h
However, although there is support for these prac

duteo competing agency priorities.

We t Meadows
fiEval uati ons of wet meadow reshavatdemoeffoat edwi t

gai mpcatf i c sites in certain functandnsmacirnocl udi ng
invertebrate diversityo (Long et al. 2013 p. 2).
According to Long et al. (2013 p. 3):
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Wet meadow restoration is expectedfltiowhaok khinghmpor
gual ity watheeri nhvdiemer ah@l1-IRhf | mehcgdt cagbmanand ni tr
concentrations (Norton et al . g2@dl)jnandrsup ot tiong
alin press).

Al so, according po LB8hg et al. (201
Wet meadows can be vulnerable to tercodofgarcrmdti ons th
value. The flip side of that coin is that restorati
mul tiple ecological thedrsemahl bbaeti b, ttHespanhdsca

suggests that eprimpeoattsandarbemredmats

Good Water Quality and Quantity

Forested wat erresghieodns pirno vtihdee baino abundant supply of
broad range of downstream uses (California Depart
Water supplied from forests Ipruovaildessu pwdtiers f(drS Fnsu
This water also provides a variety of recreation,
habitat for RIliamt sa,ndf ivelHdddpiednewidnd Icilfeean water for
Wat er fr om moes twessttreafanmisshl @onpSeti ésr ruas eNde vtaod apr odu c e

hydr opWaweerr. controll ed by svadlraalesva lamrpofiveindo dpr oj ec
pr ot emtdi b h a.l nTeleedsse r esul t i n economi c, recreatior
andr £Lanter 1997) .1 uabWNad eadommo chi tvyeriyn v@al i forni a.

Water is a basic requirement for peopleds quality
forest |l and and cl ean water. Water yb6fpiegicreaatti ng f r
of Californiaés fresh water (Sierra Business Coun

Californi ampe,y odmttahbeo ptopaud ati on, their drinking wa
Si eNegvaaTdhae. val ue of t hirm msersoofu rtchee ivsatrii ppnuesw ssekeisv i € e S

and supports. A discussion of the vailtuse toof t hese
people is provided under the Fire Resilience and
Water is critgcakcutouc€ali fodosady, awhich supplies
and vegetables. Sierra Nevada supplies drive the
(Sierra Business Counci l 2007). The Central Vall e
grumdwater and sur frraecei awa,t eirs dme@ moft htehdiworl dds m
agricultural regions. Mor e t hamge2r3acdd nctir log st aatrael gr o

farmland i n st,hda hlégniCteend r &tl apver| d denytt lpeg omaitciesn &9 g h't

agricoalttputal by bal beonhnU2802d¢0Reat sy -2008). Virtui
tropi cal crops are grown in the Central Valley, wl
products throughout the United States, including
asparagusl1(rfeel Iteorp 2three counties in 2011 gross va
California are | ocated in the Central -Valley and
regiThhrey are Fresno at $6.9 bill ibad, iTowl aorfe at $5.
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agricultural prochudtoiyeé @ mmicCR2FA e2e0tl 3()MAFegd of water a
primarily ianltlye f@Gentagahk cid arurMAF paurr-epeofsreem. t he bi

Wat er plays a major rbleecneptbondoppoatdhiveres 6

biroegi on. Thel ®nedscapdlevadati ng for a | arge recresc
and for new homes built forthermhe. iBddhhuxnatfi pralpl feor
a defiofedireetreati on settings, o0 representing geogr
opportunities, and to which forest visitors have

forestsregibhehhve recreation setordigsgrebda2e@ed5sto
2009 National Migsi(tNoWrUM)s ed aMa@an iptammié otxi mmat ek g t en

forests -riengitdre peirshe otthd viezed water pacti®mmnintoines, and
mot orized water actsiupiptoiregs .a vVdartieert yb oodfi eost haelrs or e cr
viewing naturalcémpihgeascomo ki aggomindi buti ons of |
| ocal economiuendear @ hei Sausssaaedabl e Recreation them

Ecosystems neandwanewaterpédraigan)lj per odatdent for
ani mal s, pl anteagsaond. conbBleriBi debhgithon this may b
Biodiversity of Aquatic and Riparian Ecosystems s

Hydropaeawemr eindly the primary source -roefgiroemewabl e e
The -rbeigda on, including the Sacramento River, t he Sa
hydrologic regions produce appr oxiinsatdedtpye nld eBnO0 me
on precipitaeiood, (proé6m88Wworth

Al | known | iving organisms need watemnr ami malrs.i ve,
Veget ati on i99p emastleen torf hiyp wei ght compared to ani mal
pertweaner. Vegetation replenishes water needs by p
Li ke al/l l'iving things, vegetation uses water for
specific functions. Veget@twatne p,| agrse raqay ,acan dv ec a rob
fluxes, which makes it a key regulatory- force in
soi l system, carbon dioxide uptake and water evap
addi tion, r ewautleart ifnlgow hper oviimiensgy boefnef i ts t o pec
side and -roeugtisoind.e Mahnemabdieo i nfrastructure, | i ke da
ystems, regulate water supply and help | ower the
ostant supply of water when there is | ess | ate s
hroughout the springeand| swmdmerg tpalovd ecewmt 1 @ly swi
rrigatiamd fwat emr otpe keep reandat hndosandest hbri bu:
hrough the summer (Sierra Nevada Conservancy 201

S5 35

- — - ¢ — —

Tri bes throughout California have rights to acces

consumption, agricultural pur poses,em@iroprotecting

water rights and some Viedeireds 9SFE8e20mMmag) be define

Infrastructure devel opment or i mprovements to rec

electricity, sewpqet dmdadn dHdaniaemdAgmaadscapesr af

resources are often concentrated along perenni al
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l'ly i mportant plants, travel corridors, an
n 1988) 0 a( Hu.n3latk pitsi aets ab. cangadlt with trib
ing, l|icensing, or taking action that may
on. Al though thereegioenr¢égulipativems imfpl ag
svaared tra gjhtotect cul tur al properties and sz
regul ations has not al ways occurred.
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water is highly valuable to the people and
orni a. restoearme sof waatur als t he -megitowal uabl e
wed by timber, Il ivestock and other agricultu
rce values as one input (not the tet al reven
a Nevada ecosystem produces approximately $2
I'l'y. Water a@eowdtind hfaotr tnootrael tvhaal nu e6.0 Given p
e state resulting in motriecepeapd esdbrewniedés | nags
onflicting uses for water resulting in risin
asing and will continue to increase into the
s hoé¢fdiecisamidas b@wty h e nb ipoeAbwmdunttt 'seé xt ot al

mption of this wat-eegsapp( $tewpapendowb6j) hin t
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Water is a vital resource and critical to the soc
b i-roée @ n . For & ®£tgs oinn atrtee tthieo pri mary source of wate
Socially and ecologically, water is fundament al b
2083 The benefits of waterpueatbhepeboptestheocaghst
economic sectors and across a broad |l andscape.

Growing Need for Water
The population of Cal péptbeittveiern Viddctad L2O50r owT

require additional waterpeaoploe deCaltiof onrereita t hep aretel
Finance California Department of Forestry and Fir
has |l ed to increased competition for water among
bi-roegi on. Fom Chhdséocoumtipasti at égi om, enoti alel y wi

popul ation i s expeatbed weoe ni n2cOrlefa saen db y2 06590 ( Cal i f or
of Fi nanclLei n20aln2d )Me t @rad Witeh 2i0sl 3e xi pne cttheed Stoou tbhe Sg reerarta

conuwi es of Fresno, Kern, and Tulare. Wi thin the Si
istream flows for aquatic species, water recreat.
forestpeanal us e Tpheirsmietx psei cttge do wgedsp.umi dtli cooml y i ncrea
competition for these variroagi ovater uses in the s

As an examplerefji ohewaserobuppbies and the need f
the Sierra Nevada suppeéeil @&csc dSrachi nFg atnoc itshceo Llaonsd Alnogse |
Depart ment of Water and Power (LADWP) 2010 Urban

Angel es Aqueduct, which originates in the Sierra
sources to the City pdr cadorst Ahgkl wat eaveuoppi hgs 36n
and del ipeemidémdg h39 t ot al runoff in the eastern Sier
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Many uses for thegwanercompemet hd8hki oesul ting conf

i snét enfoaurghalwlatweser groups. Going forward, cl i me
supply, and may increase the competition for wate
put even more demand on the available water.

The competitionff dri niihtee da waaitlearb isluiptpyl i es has | ed t
activity anedhtetoswat er r egloAsi ttiicnmeel gcooensv eorns,a ttihoins wi |
with increasing intensity. Pressures from expansi
a e being resisted by groups interested in presery
Sierra Nevada, and who view the continuous and ri

undesirdmlng irrunt (eMi tt 208638 h and Wambem

Wat er tQutayn
Annual water yoeédt $ rroeng indare iibbshnae s tfi mated at 14 mil

year (Rector armBd oManc honrda IFd ole9rkée, 2009) . The Fores
Faucetsodo project highligktd tSlysRISHmMmhdiss iwsa tcerri tfircoan
communities and the state economy. Many of the m
surface water supplies thatreogriiogni.natTehion stulre afcoer en
al so i mpoatedatadroi dulrtigre and recreational uses.

dependabl e and coWWSFstenotdldater supplies

When water soaks into the ghelumd sawnpgplry pCemtirsaile sVa
aqgui fers usedmumirciipali gsadtwagoing raspd o Gp edr@éd about fi ve
the | ocal water supply in the Sierra Nevada, | i mi
aqgui fers along streams. Most of this groundwater
The amadndi stribution of rainfal!l is the main fac
supplied by a watershed. Rainfall patterns, in tu
not on management of the ecosystewmsveai,refcad ¢gst{ Ego
decisions about vegetation, fuel, range, and road
supply from storm fl ows and snowmel t. I n addition
influence water quantity pbtoagbhpchanpgens fnomheeg
forests |l ands (FAO 2008, Rector and MacDonald 198
to manage for a wide range of resource values mak
practices needeldy tihnactr evaosuel dt haec tfuaows of a wat er she
According to Hunsaker et al. (2013a p.14):

Many fuels management treatments or forest restorat
percent of the basal area of troewmes.i t Alitkedwgh this
wi | | not be detectable, especially in dry years. Wi
which should not cause overland flow from skid trai
l'ittle or no detect aBoolsec he fdfredctHebv Bl SaHi Whscthar ges (
Stednick 1996). AhyveHabgeawskl obeveBbetation regrow
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Prescribed fire by itself is less |likely to influen

because of the smaller medwaotdi dmnsitmurbhbanale byedbeawvdy

machinery (Troendle et al. 2010) .
Climate predictions for California include increa
snowmelt. These changes would influence the amoun
fotebands and from reduced precipitation, as wel/l
would influence the timing of this water supply.
severity and area of fires,f whwacédr woupp!l di re&ltll yol
factors would change how water is bsesggéeeed and th

(Viers and2®bE) nhei mer

Additionally, as described in Jardine and Long (2

Wat ersheds in the northern Sierra Nevada may be mos
south central watersheds to changes in runoff ti min
periods of |l ow fl ow. Al t hougehntt hwea tKeerrsnh eRli,v etrh emaayn tbi
shifts in the hydrologic cydlasewi Irlecirmmpdcé¢tons@amidng oa
and, more importantly, the California communities t
supplies.

Climate change, devel opreexptict eade g b poait hies on gr owt

supply, and increase competition between the vari
l eads to difficulty in pl afnikregy ercd ndband rce sxed oirrs
biroegi on such as agriculture and recreation. Ma n ¢
economic sustainability, since communities and | o

Water Quality

There i s a sthreawgeemelfatriecsrishHiapd and the provision
ecosystem provides stabilization of soils and fil
pollutants and thus regul ates water quality (de G

po dcue fgiugh ity waeter studngs have shown this to be ¢
ecosystememandl| 8&9ses offorlmasndo fusleandVause utsave been
degrade water quawiitly thhe vimogti nfiageigivieeant qlual ¢ $ vy

problems being sediment, nutri eritsss,nefy@enper at ur e,

USDA FS 2000). Vegetation and fuels management cal
filtering ability of foeoredsadewsrlrainmg .ol nfomrdeas tt i loann d sm
gr azhiyndgr,ol €« @in o & loltaygldg,r oaumdd diesctruarbtiamoghavi ali €6

| ower water quality. Best management practices to
i ssues hwiveethetem Idiemit the potenti al i mpacts resul
A number of measures can be used to characterize

(nutrients, conductivity, pH, metahsgj cpabhsgens,

(temperature and sediment), biological indicators
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exposur e siwindinmaatl cer,s f(i ¢ Hablsakedad Seldabneen» 0O 22 d

nutrient |l oads from foresitredl wditreg slhardge i air d dhe VBii t
nati onal f orest s, were found to be substantially
areansd significantly | ower than average pollutant

199@he chemistryyofvewyt grooids wiu &@nld inh snaak € ro neatl dlo.r e s
201,3a .21

Threats to forest scale water quality affect the
resulting economic benefits. Theseviehopatesitt, o wa
and increasing use of forest | and, al | of which h
affecting both forest vegetation and soil that pr
filtration of preciopiialatfiom iamdr ¢ @asaed f sadiode nthat ipc

benefits associat dd uwiatlh erxepcerrd atnidccecsa ho na @ ghaet uf voerleys t
i mpact thhegf wrctihe | @cadl) 2€0€d2ecosystem

Wil d and Scenic Rivers
Eight river s |dlesaingdn aStceedhniacs RWvers, totaling 345 ri

Nevadaetpion. Each river is administered to prote
remar kabl e values that caused it t ol theer adlesamgdat ed
recreatirenhal edi wvald ues on federal | ands, and provi
protection strategy for all l ands in the river <co
and communities by alnluoewiwhge reex itshteiyn gd ou sneost tcoo ncfolnitc
protecti on. Based on current |l imited studies, ind
increase on designated rivers. This is often tied

ot her aksebeand water quality.

From fiscal year 2012 year ewcgrieomorotnilryg,t hofeet aeg e
Aimeeting statutory requirements. o These are the K
Ri ver s. Fi ve ofr etghCao hrtiomemoso di rCrteleek ,biGawens Ri ver He
FeatKhienrggs and North Fork Améatoaoprgorequicemeansly
detailed assessment of &esaxédis gmeretrdss6Wi Infihleese wafr @ n t
addi triecmanimehdedn wiisereniicregti loen.bi o

Effects of Fire
Fires have vanding ehf & bebsieldietpynt ,ansdoirlaienr cedvae nt s a

Wil dfires affect rates of soil erosion and sedi me
and |litter cover from forest soi |l s, destroying ro
sl ows runoff and erosi on, and reducing infiltratdi
hydrophobic (water repel ltantv)arsyoiwist h( Ne arrey seetv earli .t
topography, geol ogy, and climate. Severe fires th;
cover, and roots have the greatest potential to i
foll owed by i i goit fisom@awime Ipr ecBenda et al. 2003, Bi
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al. 2003) . Sedi ment yields measangddf fommbur n
to 44 t oyresarpgrPieacrseonpert al. 2008, Carroll et a

er s on2 0edt8 )a tmoproiistt@er es e di me rnyte ayise Ifdo | fl corwitnhgr eae f i r e
rthwestern Nevada and compared their results wi
e sediment yield for the burned dr éarwabhe3, 400
burned ar ea, indicating a very sulata&dti @luti ncr
re stillyapparahtet htlee fire.

el s reduction treat meinmt sc o0 njnucil oupdli enngfe ewddtahdg const r

managemengcegmarcgdwee | ong term average annual wat e
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nsacpreer pet otyomsl d4per bygreepdeaeci pngat he size, severi
fire (EI'liott 2010). nEkEltbat(20&D)tperavimdastss
nefit for watersheds given the risk of severe e

mb er Har vest

mber haowmestbutba to erosionr edachses e dliumdritt ytransp
aract erfifsetcitcesd nboys tt iambdit,thbe s swvé ¢ e,dnagaudh ¢ e ent s
mperatur e. Undi sturbed forests are generally |
di ment | oads and dissolved nutrientes generally
rest. Logging and related activities such as ro
e the potential to produce ndrsodioorsttrleatmsc g rFodkd
el e)rAl2t0WMDugh researchtabaoabarfseteohgbyvobsygpgeaspar
atments within many riparian areas, |l imited in
hanical treatments and prescribed fire treat me
se val uabsltee(nitsup aak2ahl t)o.ay .

ads, Overgrazing and Recreation

ergrazind, yhedommleagiedadi sads pi agdrecamati dbnal ac
wer water quality. Road and trail tcoonstruction,
osion and sedi ment tr &mapattdt seadgumanitc yeedsps tv
e-rekagmp from 0.007 toy®arnl3( Woasep ea ti2BEOBe PRI 5,

l uences are mainly rembvdisouptiedoctdestobybspong
d soil, removing woody debris that slows runof
i mentation and barriers from road and trail cr
ditions.

t he natiinorCall iffomrendstas best management practices
abntdyhaWver bmene tBMP®sr 0 deesargsaned to protect, res
ter quality issues and are wused tto alcitmivti ttihees.po

BMPfsor vegetatioomn Nmamagamé WNBIBgemds Styastemheen effect

pr
20

eventing potenti al or advepseoédmpaet & i tme WAUSES
B . BMPs for r oadisp erramden thle e mwthiemé e ¢ tsi mer educti on
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2009 moni t,orainpogreadeptod €f o i ml i vest ock grazing. I nf
2007 reportimlgy ptewavé dtt hleateval uati ons i ndicated si
effects ttoy.water qual.

Howe vheer ,i mpacts oer wauseedqbasgl r tepodnanrehcyt derdo Itoog iac asltlrye
and many roads are in areas where this is not the
of roatismaretaoboned -apodnbkhgawedV eorg,i cparldpyer | mpl ement a
BMPs wi |l | mi ni mize sedi mentat i.dmefbfdbgaettrsoads under
projected liinmiot thleefabiulri@otaadnsd oi rh@IMd,meamadi nttha isn

wi || l i kel YSediom@tidnatdet memmams frxtomnlkeydrdl ogiadal wher e
BMPs are not applied is anpgeatl dwacttteor! oquuadlli intuye. i nt o

Roads provisede vi mper teinns opcrieesteynce Tcan al so negati ve
hydr oglecognyor phol ogy, and NedSanyst. e hperrec eag e snuamer o u ¢
in the peer reviewegalkitsendt umaddeamagrntetmie reddanides ciam

habitats, polluted waters, fail dd manblyved ratast,d and e
i mpacts that wundermine the natural vadpabtitey of ou
wi | dl i fEx cheasbsiitvaet .r oad densities directly affect wa

have been tied to cryedwictthiionn sa icnh apnonoell ,f riengcureena s ed s
war mer water temperatures.

According to Hunsaker et al. (2013b):

The median sedi ment produec2t,i ome arraltye afnr oom dreora dosf wnaasg
hi gher than any of thd ot-hphsdsvahtebemenaulred fHskls
by prescribed fire and wildfire, undi sturbed). Hi st
source of sediment and a <wisgni ficant problem in man

The f ol Isouwmmmags yirpefant s di scussed by Gucinski et al
erosion effects

T Although mass erosion rates from roads typicall.y
hi ghefrrdamamnt her | and uses based on uni-t ar ea, ro
friaen of the |l andscape, so their combined effect
ot her activities, such as ti mber harvest . ;

T Poorly designed channel creasdiongpgasclf omdyd wadred

magl afof ect t he motrrpihbodtoagryy ostlreerearhsl ,ora se lweriln aase f
passage,;

T I'ndirect effects of roads on channel mor phol ogy
attersed eatmh&at owacnh acnhneenngewi dt h, depth, | ocal gradi
(pool 6fl es) for aquatic organi sms;

1 Extensive research has demonstrated that | mprove

roads canrteetdted bsoadtl aaclee eofo siinodni vaitd uwahle rsocad seg
(Hunsaker .et al. 2013a)

27



Road i mpagualtae ywatnelr aquatic habitat should be |Ie
new road const,anltdd ¢ aaunsedr € e splkomtotvdl kadwyet o construct

mai ntain roads to | essen i mpacts. Lwirlgefri meosur ces
as well as | ack ecsfuilmoagdgomaicstsomaodd@pgpnada

structures and dtunaltoiaadn®®ali)hdaremRasice and decommi ssi
generally effective and boetnenfiitciigaalt ef oarn wantcerre agsuea i

yi elodns ifncreased wildfirz20d83 ecQqacech@ye) Halnsaker et a

Water quality issues are often associated with ra
the cultural &heNdwadae dmd thel (B eprreserve the open
communities that residents and visitors in the Si
Conservankhlyerzédohitsey n t hat microbi al and nutrient p
| amdkesgr ades water quality, threate niimmorhtuamane amfd e
clean water on rea@tiioonalanficreadyntbg rinmctela® 06t udi es (D
and CentBnavli rSinemmernat a | ResourcenCeéentereyd, wheoklMmpredt
study in 2011 in collaboration with the UC Davi s

water quality and environmenuasad aotniduittiiomms talktmr osgl!
regi on. The studycwasscordtdctomdl|l usiumygey of water g
associated with cattle grazing and recreation on

study meaoli é dodrieia&ld caawtdr icoempared the results to
gualegul atory benchmar ks. The study al so examine
environment al condi ti on(sRo cchaet tel.te aglr.a z2iOnlg3, and r ec

trient concentrationsrebseaviedntheag@hidut the g
mphrensi ve studwedesatri bedstaborne order of magnitu
ol ogical concern, iarnodn meenrtea |s i AmiEdRAg c teieot nU ni8gt eenBenyv  (
r background water qg(urRadcihtey ectaAdlli.t bhiwnn sp maens sndhet r e
strictive fecal i n dci hcnaatrokrs bwaecrt ee rbi radP@wdabt ye rmegtu,a lai nt o
rrently recommended E. coplir odat hlemarrdk3s svaanrpd emset
|l l ected during the stewndy.atdrlenvsas seadc if eetcead wintdh csat
w flow conditions at the time of sample coll ect
arby at the time of sampling. Recreation was a
ncentrati oamgli caTkre ttheagulctagtl e grazing, recreat.
ter are broadly compati slyes tqaamadlss a dtrtso sad stoh essue pro
se Land and Resource MaBdMBement Pl an (
k management is conductRadche at waly. t o |

0Os05 —To0oo0o =" oo Z
O 9 OO O C ®O 6 O C

ntinued u
ensluireestoc
2013

Wat er Contaminati on

Geol ogic sources of mercury in the Sierra Nevada
hi storic gold minie@fi mercduyed nb ot gereuad& sentfat he
Nevada in the nineteenth century. The Ameri can, F

28



and Biewaaresi déddasfiegaired owing to exAlepesrisse mer cu
and Huk2épPbach

Approxi mately 2AGFSwatdesr imodihes Soemrra Nevada are | i
Stewtf Cal i fornia St at Ea gB oearlLdabkse ,2 Ot1hOe 3TOr3u(cdk)e el iRsitv.er ,
and its tributaries arecui suee Bbod polVestawoksgratk

other |listings are for mercury and other metals r
unknownes.ouAk conclushan the bembdemwiode wad etr o bloeli es
i mpairedabgéds hewads|l i ty regul atory agency is a smal.l
wat ebodi es on NFS | ands. Most water bodies on NFS
beneficial uses. Since water bodies have supporte
expeed that water bodies on NFS [ ands wil/ conti n

The most direct benefits to people resulting from

recreational and cultural users whnoy emgnomya cbee nef it
treat ment proc€Ebeses neeraani badl eand cul tural ser:
yield great benefit, both to the individuals enjo
benefitting from viesionhomyspending in the | ocal

2004 Sierra Nevada Framework

The strategy for agquatic management in the 2004 S
t he forest -rpelganbso,inmma stnhteaibni cand | mpr oe dweatadr qual i
antase watremgudgualmemny s

Some highlights of the key direction from the 200

adescription of desired conditiogns for aquati c,

T a set of Il and allocations, specificadd,y ripariar
that delineate aquatic, riparian, anldy meadow hat
wi t ha ptphleird gpbalre an conservation objectiyes and ass
and

f an adaptive management pr ogreamcthh astpeicndli cdd d ymar
assessing effects of management act.ivities on ttF

The aquatic stgtan-egme md smbentncfl luexisbbeowiedt honi par i
forstirneam f |l ows, tcatnitamlasndnl sdiadfensoi | producti v
and maintain hydr ol ogoincsael rlayastéisicmnoa: g uoaptaibd noerad ows, ¢
ri pareilanh e d aatnedn eedh d an g eriemdc osrppeccri eetsi,omnadf est abl i she
pl anst atnod amodvse t he | evel of coarse | arge woody detk
variability, controls on |Iivestock grazing in mea
construction and stream crossings.
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Al | ground dimutsur b impdtagemjbe stls best management pra
(BMP specifically designed to protecttwater qual.
water quality standards.

For waters designated as fAWater Quanlaintagelkismi t ed?d
muptartici pate iamdt henpd evtednidgdmemarx ionMfum dai ly | oads

and TMDL i mpllamentation p

Powt lelfmanagement activities in riparian conservat
should emphasize &ehbancbrmgrnast abstvregethgr alhannel s
means, mi ni mi zing adverse effects from the existi

identified in |andgsgdapewnipiemiypste otnhseP ostposure of Dbe

The agupnbadegmmeprdt or at i anmr emrsa omiitche coimpacti on i n e

guality standards, araenasewst hhbhowaredewaher Htabi e
or that havelhhei 2t00rd4i o raurelwioakoproevelkedpifhexi bilidt
managemeamtf mgoiaeds bui | di ng, recreati onanld uosteh,ergr azi |

forest taatti vatyi édbse contri buting to the observed de

FIl ood Pl ai n&xanut Wee |l @ndlar, sedlebdBe& alln da glelnc9% 0e,s t o a
to the extent pbesmbékfeshortesnldtioggfrom the oc:

of flood plains, and the modification or destruct
provided fotl aodbék, waterj pweian areas to minimize
wetl ands. TheBMR®afc darhpeo rSaotid tamed Wat er Conservation
standards and guidelines apply to all floodpl ains

mi ghheowi se occur.
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FIRE RESILIENCE

What Are We Trying To Sustain at the Bio-Regional Level?
1. Fire management and | andscape fire resilie

2. Fire apdefhéesbpeople obtain from ecosystem
3. Resilient and adaptive communities in the

l our current condition, fire is a double edged sw
ecosystem processes s hragpdinogn .t hlen |tahned spcaaspte, iint twaes
wi despread, and |l ess intessitcom@veithOO0hheget abdwl
fire burns. Now there are detri mefmntfaitroe fcioma@dtusit o e
and resources from too much high intensi teyf ifnier e.

and addr es.s Tthhiessread s sddisems ses kéyeamaasagemehudhngt
and conditions in | andscape fire resiliency, effe
face of fire.

Fire Management and Landscape Fire Resilience

Changes in vegetation from mamaggmemit hogvaer vieh ® plma
wi | dI anndt eurrfbaacaen d( WU Ili)mat e ghahgegbdveheaatghhd t er ns o
ecol ogical, scoinaslequaemd escorormiice (Husar:. et al

Prior toeBurepean, fire was -rwigdieosnp r(eSaudg ithharroau gehto uat!
frequency, spatial pattern, andeseosgrsittayy wadi ed b
ecological rolendér fi he EscoldegicNharthi edden tAengerriitcya ntsh eurs
manage for varied beneficial poad afnacre tofod dagrhdsn i m
to Whdat ve Amdr hstahe number of dmnjdsi toifdresn dare baart eead K
Wagt endoniKaarfdnakhi t2€090 7)) . I't is unknown how | ightn
t housands of years, but based on ctuhrerreengto opna t(tvearnn s
Wagt endoniKaarfdnakhi t2€090 7)) . I n addition to ignitions
for thousands of years to manage for hdedsobaahkeét
Mor alt9t906, Ander sB8aoam@o0OAGivegas were burned every year

particularly important food sources were present

meadonwds rai pari an draddwv.e IAmmeaor tcamtsl, yohle yo ndoits,omp ae s ¢
wi despread basis. The combination of Native Amer i
in frequent fire, dominated by | ow and moder ate i

1996, van Wa g tkeanadbonn k2 0aOn7d, FS ktiensn e r and Tayl or 2007,

European set trleegmeonnt girne atthley biinot ensi fi ed with disco
1848s( Bge 1t9 9t6h e s aAme itntneen s it thee r feo ol 136y ccgpipende n t

andbuiol d housienxgt,e nasliovneg gwiatzhi ng for | ivestock. The
and indirectl Y Siarf frouGded2talSWwwaegspread firseomkecreas
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| ocaitomsy havehainngcerde asnednactrur e. Fire history recc

decreased fti rtehifsr etgiuneen soyr( @i.ng .t hKei Ilgaotree 1a8n0d0 Tay !l or

Swetnam 1995, Taylor 2000) . This d®&e®@lmemé claams . b d&e |
same time, theags iwerfei rod hferr o m bEBwrgdpeda asem dsasstani ieenme n t
use of fire and accidental fire by early settlers
fall on whmefiromatyheomount ai ns, presumably to i mpr

1902, Vankat 1970, Mc Kel vey and Johnston 1992).

attributed to this burning (Su(dNogedlh amd 0T a yLledrb u2rQ

Ranchers inepbetftdbyhubkd fires to increase forag
(Merriam 2013) . Mi ners and other early settlers
changes i wofubdestaastt mad affect fire for more than
favored for 1l ogging. Branches and tops of trees w
settl emeinth fcihmemgers the | andscapée mndddedtevbdénoae
severity fire prior to European settl ement.

Over the | ast century or longer, with good intent
suppressed. For at |l east half aelcwenyt uaty,alt.hi 9 Sa,p
Mc Kel vey 1996, Husar.i et al. 2006). This fire sup
and uniformity, i ncrease of |l ess fire tolerant tr

potentWadt drwdbhacnnk 1985, Stephens and Moghaddas 200¢

Fi tkeauuf man 2006, )Nor tThheetefdlect20®@9 fire suppressi

0

Nevada el sewhere in thwelwedtogrRmemrhiatdedd $pthastads. 1250 (
beeowmnsi dered in past forest plans and forest pl an

cl i mat e ohvaevrel abi ede mocrr etacspe do ff u e | conditions, contri
ecosystems and communities.

Publi shed research has est abamntdhHasdd gtehrded reisl df i r e

b

S

frequent acnodtsitbd ®Bé6ést gsCaslikncne ettheall 972005, Leni
WesterlingTldr eli.s 200tér)end of increasing fire seve
(Miller .asildler 20h@d9)safford (2012) found a statist
pecentage and area of high severi tHoweevrery earhei n oy

acreage burning annually isawelNiOldIéd 2oOneNeb,raslh.or i ¢

et 2&ILARAI t hough there iimscrae asuirrge nste tereintdy ,oft he t ot al

i s stiIwhdalieksesl yt hoacncur red historicall 1t epbeagse fir
200mi,I 1 er ®t HOwev®d2 the pattern of bhgmusbaverity
| arger, continuous areas burned at high severity,
s mal | patches, and occasionally | arger ones throu
Fi tkeasuf man 2007, Col | iwmrsr eemtd pSatetpenremss &2r0el 0gt.t rCi but
occurring across the now densely vegetated | andsc
Climate is a fundament al process that strongly 1in
including fire, iantvhaosgevnes ,s pweactieers ,d e vnesleoccpinse ntp and
and |l and use patterns (Safford et al. 2012). It
but also involves changes in humidity, atmospher:i
components that affect fire. I't mayiambtect eveowpga
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exampl e htehaatt wcaavre sl,en dthleers eavred iittlyomdadae e isre afsiome
have already Weemhedlbicugneat eadl ( 2006

Current patterns of fire, extensive human devel op
associated specieswle. i skRat)fobaneamagettedrent f
Smoke from mamemednftrokiedawnudsSianee and can be a
people (Byter owi cezf feetctasl .0of2 0fli3r)e. onTBwxiolldolgiifcealar e d
I ntegr i tel hd fhfeanet s olf e sanmok ef @munn pfe@Emmbei subsetchi bhe
Fi owendtehri s .t Heme, t he dpeavtetl eorpnmeonft shnidimeenwwi dd aeadd , ur b
interface (WUI ) ignemeenltatiison nttor ofd urcee dna n a

In the map bel ow, developed areas -raagei odnepialcheeed | n
referred to as wihdthedtidevel oPlkeed @daaktaswas devel o
Ri sk Center, at the Forest Service Pacific Northw
|l ight green, and adjacent | ands alaeakehdwahoienahidgM
Lake, are shown in |light blue. The map shows that
eastern | ow elevations, running from the north to
| ower westerm slhep&sacraoredderoi mnd San Joaquin Vall
boundaries of the Sierra, Stani sl aus, El dor ado, T
the east of Sacramento, along andomwaddi Mattihen avle sk

There are other developed areas that cut across w
Si erra Nelvhaidsa innocrituhd. egsh waalyo 8@ tchoe rii datheadabe®e t he |
Nati onal Fohg3®,aamasH t he basepvpal aRdr #letdec Nn t he
of theghiom,s iaamndPluemms ensC there are scattered s mal

vall eys that occur in the mogesai Tberr Bhe ahserl
concentrations of devel opmelrctl uadrimwgn d alkeaer giea hloaeek e sa n
in the north, and around Lake Isabella in the sou
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Wildland Developed Areas™ (WDA)

B o
National Forest
Waterbodies
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* Derived from West Wide Risk Assessment / LandScan (2012)

Wildland developed areas
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The combination oh aodumukeasednveéebhet wiidlands and
communities adj achentth eamm dt hirnotuegrhnoi uxte di bweirtwe sgaer me dnt
manyc otnot rtioblithereasing thsewebl tascommueasetdsfire
throughout the Ww€ateforbnat €dr st asad eRa2@ddle2 Asses
Wil dl and Fire Leader s h2i0pl 3Go uEnccoillo gG ochad s i Riflehteotrraat ti eogn
extensi vebiWwighimam rtkReul ted in changes to fire mana
angdpendumigng uncbmtersol(ICad kwinl EBhoms on 20tR&Ea & Ladh &) .
since the turn of the century hasdshgwnttbatl iftyel
materials (e.g..btitrnablesivebdnshmaghk weof) are mo
burn i not hrmotWU( Cohen R20 Gh,ar20 03, 20®43,)rrecdmtvest i ¢
catastrophvelel ,f iwheesr @ nmany strhat umest batr Witle dd mavg
ocsduring the most sevEeMendkirse avte ad lhtelr €& Hoda nt df iiomiesa
have rapid growth rates andB8pmekAmpl e nteaqisdhreiibs o (
the Angora Fire in South Lake Tahoe in 2007 (USFS
reduction treatments in the WUI, 254 homes were d

These types of fimghsd ealssatput skon( &tfoickenann et al

were killed protecti ng VWUI. s2t0rlu@cktouprlekesn wi2st@o3ckki Mabnend
association iwiet,h itnhcd u@d chagr om €& f h e sféiingdhitwegs., tAse an
Coéhsi ve Fire Stfriartee gayd aepnmtpehde scroeesngulniiegnte shadfddands g
management . Fire adapted communities areadiescuss
di scossew.

Preeld ctrends are that cl i mat ¢ hfwiirld rciosnk i,nau ewd homucnhi:
as i ntchreealsiekel i hoaddoff amdree igmtoavn sieMcfKiernezs ei rett had .\
Westerling 2006, WeWdereli napodglaled LBoinygenra nt@r0i0e8r,s aa & o n
hotter fire conditions have already been noted ov

Current and future fire -mmanadememaeagpemeomobor per atti
t hGohesive FirelhSeareat e @ygi 02 @aIn3dp 99 eans iaamtdL o g n't
One bsrcoaalde abhpepr CoablRsi ve Fire Sabhrdegyggs pmeowte defd wials
ri sk (Cohesi)v.e IS rtahtiesgsyne2dOslmBmratd , rti k& Si erra Nevada
identified as one tohe tchoeu ritirgyh e(QmI3HE)ssikv ea r tarsa tiengy

These data are currently beingegadodoiflor aseéed afnadr fuse
byal Fire andf iFoeebBéeth&erwoicexperts. This requires
analyzing weather related to fires of different s
coll abor atdweer rethdmotr tabtyr gPavaf eci eg tchred MBlked turmne)
Wat ershed to assess costs of treatfiinrge fsierdei nheanzta ridn

reservoirs. Another key effort underway is the de
Reelase Component )-baefeidrnmep rnoavrea gsecrhderatc eeha teieo s udrmer n
Nevada early adopter fores2G13 Bowden personal com
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iliency is how muabsohdngetdhouecaodpaigeéemgc amama
ecosystreengsi oinn, tthhei sbhimmeans that they will stild]l
vices, suRRsas$ i ellneom ndiiwsactuesissy, b utSi diictfefii sc uil mp arot a
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order to | ook at conditionseginadnitrewdasdlidd éi e @
e applied: fire return interval departure, an
pose was to define resilience in terms of sust
nning rul e.

st, rnr& al ddarbviem aifrdt FUR1eD) maps were used (Van de We
FRI'D approach compares reconstructed, histori
ervals. This serves to peogeflecanopvehat é maew

n missed with assocMarediedoronghden theafBagakaog
egriTlhetmamedi spl ays the departure in terms of
fcfeerienn average now compared to average historic

re are |l arge fire deficits in the | ower elevat
the upper montane é€gseestand Oabebraskbast eppeael
asions are extensive, have a trend of i ncreasi
the second approach, a fire resiliency index
r enitalpsotfeonrt hi gh, moderate or | ow severity (to
assessed with potential fire type developed w
egories applied: crown or surface.

A8rface f igmééunderstorpi n
of a forest with flames below the crowns of the large trees
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Crown fires

I n contrast, these two photos show Acrown fireso.
crowns of some of the ohumme ocfurlfarcege ithr @md h,erb ptl a
crown fireo. I n the photo on the right, massive f
all the trees in the forest. This is called fAact.i

The type obn ftihree wleeaptehnedrs condi ti ons that are input

information availabl e f or trheegiloinvae asncda | dee a dp ovteegnetti
provides a useful gawed adfi oov esr a(lcda2drfAudmeet é feF@c t s o1
forested types, the Departure from Fire Return 1In
Fire effects to ecological integrity are far | ess
|l ocatiomw.oEcmé¢ead@dodcal integrity is most influenced
areas where | arge fires occur and fire regimes ar
uni form, dense | andscape vegrsatfiiomesmakerse dleiviked¢loyp.
gets started in the drier part of the sourmnheun dorre dfs
of acrsehsbruari gths in the crowns of treesdir elchtelsye f i r ¢
i atktaacf el y oy amfdlechewet gre, the consequences must
fire operates at | arge scales, | andscape fire res

stands that burn ntnttemareltlyowran | erstsi rnenpwattear shed ¢

Readily available, | arge watershed basin boundar:i
approxi mation of ediofl fogr emtl IrkEhsadla eweveel afroguer ¢ b @ s
the |Iikely degree of effect on wildlife habitat,

degree on natur @ NRMWNIRNgrive fnoar uaéd!| béewaruwdd & i aotn st hair:
far removed from tkekgmmen wnedmeveh Hi modest shift

woul d benefit ecological integrity and is more fe
specifically provides for using ecol ogi dali si ntsedrh
caslehhese wereonoepmeaerht dédgioraedd cendittiivendgd, fbetr et
The | evels were devel oped for broad | andscapes de
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Ecological Zones
** (Elevation and Dominant Vegetation)

Subapline/Alpine

Upper Montane

Montane - Mesic

Montane - Dry

Foothill
Sagebrush/Pinyon-Juniper
Waterbodies

UONERD

Ecologicakonesof the bio-region

I bhis mapredi eome bhe® si x ecological zones represe
zones are shown. There are six edcoyl,ogroenstiacnzzounpper
mont ane, subal pine/ almiimer,. anbe sargietriucrhd pa fn ytome j |
maj or vegetation types ar e: On the | ower wester
from the north all the way to the south,alblorderin
portions. Oak woodland, chaparral, and grassl and
extending to the east in a parallel band upslope
pine, and mixed hagtdwoniodle faomdk sdasstonsitche. wecr oss tt
Forest, it is continuous to the east side except
the montane band is narrow, espesgtiall o otnhe hea St e
hi ghest el evations, the upper montane and subal pi
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across the top of the mountain range in the south
Nati onal Foroensets, dwihsecroentiitnuboeucs i sl ands. Red fir,
meadows, and chaparral comprise the upper montane
region, there are | arge expansesvwenfhalagedf utsihe ama |
of theghioo, from Lake Tahoe north to the Californ
pinyon/juniper and eastside montane zones. To the
pinyon/ juni pemrl yzotnoe st hoec cauas tmaiin Nevada, and then i
Forest to the sorugchieaoam. eldng etsheofs auhtehebasot ern corner
and subalpine forests of Dbristlecone pine.

Wi t hi n t he soer elsatnedds caarpeaass,n i(ffté me , r end xfeidr) were rated

types. For other types, where the potential fire
the FRI D data were used. Rreesinaremacw lwarsd adrsoumadt
and infrastructur e, or tulseéfnwri d did eemalv iuarb asmt @ md arr d sa
based on an interagency fire assedmsngeetbfrgalld opwsi nc
t he ithgulChart (Pyne et al. 1996@)nidsThias gwady imas&ede
wil dland fire resrielgiieonncayl rsactailneg.s aTthet hwei lbdiloand f i r

i mportant to fireceethbnisancef aimng stshhebh @WlUls,t asritn i n wi
i nt o tdheep edidist he conditions in.tBAeo&)!| dl andsheéRmanp
wil dland fire resilience ratings are shown.
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Wildland
Fire Resilience

(water basin weighted average)

[ High Resilience

E Moderate Resilience

- Low Resilience

- Very Low Resilience

- Wildland Developed Areas*
Waterbodies

* derived from the
West Wide Risk Assessment (2012)
based on LandScan data

Wildland fire resilience

In the map above, fire resiliemegi drs. |Tohwe tex cveeptyi
hi ghest elevations in the subalpine and alpine zo
of very | ow firethesmdnteanrce zaamee , f oiumdt hen mi xed cor
These patches are | arger and more prevalent in th
Wil dland fire resilience in watersheass laorw urneds itlhiee
Areas in the southern Sierra Nevada around WUI ar
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ce 1991, roewerhady4e0 b0 rdersd a tSeed viyc et iemg it e WU | i

iand Wheatley 20R2@80720026018020pP260019lFLBObest 6Shevi
contributed millions of dollars toward Fire S
ifornia Fire Safe Council. A comprehensive ass:
el opepdt heeW¥H!| ii s not possible at this time, be
not a combined database of WUROLBeaEmeaeahsi ¢y&ahp

ard reduction treatments oautoeusn dibasémuco mplest ad dl
FiBBeeau of LandeMdmdgeomantNRauk a$eReisoa@,r ctehe&€on
vice, many FitrtkReSadrg&Loiunathhdnanidovammuhianhidesne
most pdeasi hgedeedsthe Cohesive Strategy (201
abase of WUI treatments to accurately track fi

Tmeds in fire ornescihlainegnecse idne pveengdet ati on and sfeuel s a:

t he
t o
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Ser
and
fir
Nat
ear

Ef f

Cur
spe
wi |
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scale of ifieescomddirti nBoseverarfrgiece Thas t wo mor
track gdadtaamtgiesn ifnr vm fire. Oner dgr ame( Nriilrlee rS eavred
2). The ot her dogeneurdte st tveepgtedheait ti sone tmaen nat i onal
vice Activity TrHachkhirngreystemal( FACpEdPcess for
tirmon stltheegm i nt ¢ hah a mbgamn sutsiradnftuce | psr ebdei hcatv i cohra nagneds
e resilience (Bowd®in3 pletrmns owisah Is tclmemntured csaptai roenn t
i onal Fi LANPIFaAREt odhis tool wildl be prototyped
l'y adopter f orSegqtuodsasesanmdedtnsy o) Staegli afjhen appli

ects of Landscape Fire Resilience on Communit.

rent conditions have |l ed to more funding neede
nding from 2006-r @8 pmo thals 2M0X2 eiars etdh enolsitd y as a
dland fire management (USFS 2012b) . Fire supp
5) . At the national I evel, these incirtesases ar
ur al resource missi onbifrdeQp Dtnk 6 0iIBMa oirrd Faewtemt L & K
oe, cost $160, 00f0,t0ODed tad ro neo Ainklit eviats foi®eé oor d ¥t

ording to Wi nttuetri centala,l .pol2i0tli3c)al ,i nassntd soci al CO
i sions and need to be accountedofnesr a&mrs@eex amilry
aguingll and ofi resource maDagémaenot Ghpeetvase®s s

eldadkheof agenicny tshuepmeonéd@eids,iwoahssl fwwemleds as air qual
reasons to conti Raaegtubl afeperstipprtedstiompadt 3
|l i smekée ms damagheabiatmatk fi re escapaebsavtiongcommuni t
| utehnecierd dHeocwesW eosnesmi t e ankdi SgguGanmayandNati onal P
aged wildfires to restore forae,tBtaheskaosysanr
i onal Forests have begun to strategically mana
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Educati on about the ecol ogical role ofanfdhre may r
smoke and the ri skKany hcpotnocpcoreme s wi ¢ hamd s moke may s

that wildfire oonres  hawvheare,gawiitvle prud pen rrmared ge ment |,
beneficiallt omayoaneso take time and expetrd ence wit.l
become comfortable with managing to increase the

Any major reduction in fire suppression and fuel

| andscape, is heavily depraddreati eomali ngoleiatsiedall o @&
2013a). In addition, increased prescribed burning
related businesses in order to provide benefits f
future generations (Winter et al. 2013a).

Fire and the Benefits People Obtain from Ecosystem Services

As discussed abowvegi ovm |l id$ iirecieaasiheg bim severity ;
have the potentialcobogiscalupprobessasderhagti ngr evi d
Ecosystem services are the ,aalduablecoutpoets ob hé
peopl e.redihenbpmwmovi des an array of t hesldsusemdi ces
communi wiaeerl i weod product s, energy, and recreat.
services that provide duvaef ,ptug i hleaet i anpeoritans dppa
of fer the ecotsgrstfeinl,t rsamtgihem,sr adrn Woon and bi odi ver si

Important | andscapes that provide the resources th
t hroughorudgitcdhre (bMet cdJhtékaeractéeri 0L 8) f i raensd tahnrye at e
resulting inteseupeivinces hassaActastmetsaldayertyhendo
restoraimaoagedangeetdct i onommct mdevwegtvbd focus on the s
delivery of ecosys3t em.rslea.d/d icteisadn (tUS FdSh r2iédndp ald tsq utr d ¢
ecol ogi cal integrity also threaten the benefits o
reg.i eomMe detail st onedc bhlecgatadlriciattsbgeBtalhdlgrntcagr ity
t heme.

To @esense oM ltdife rexttennmrteadaensectc ey spaemw | derw ibeye sour
forestsrekegibhe bhe | andscapes that provide these
uncharacteriustdi dbefiderée ri mentwd to these services.
ecosystem services are under a threat from unchar

T 99erodédnt he | mpprradawmnai ng mbaemd oinms kisifeatbiuonc har act
fire;

T 9@eroént he i mportant carbomgsequestradt irorms k|l d mc
uncharacteristic fire

1T 7per oédnt he | and with the most valwuable assets
unchar afcitreer;i sti c
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T 8perwoént he | and with the most valuabl e assets
uncharacteristic fire;

T 89erodédnt he Forest Servicer egicon aarieo natf arciislk tfioe
uncharacteristic fire;

T 9peroédntwdha&tilonsr aqi drhet lhdto provi de-bbobdnitaal for
species for cultural heritage uses are at ri sk

1T 6er oént he | and i mportant to pr-oegdbngi sentest
uncharacteristic fire;

T 8®eroédnt he | and i mportant to pregidhngsaqgquati ¢
uncharacteristic fire;

T 8erodédnt he | and wigrhowis dihmag o ¢pecertaydanit & rl and wi
hi gh ipaolt efnotr wi ngleraéem weiathhd nhBi7gh pot enti al f or
energy are at risk for wuncharacteristic fire;

T 4erodédntexi sting hydropdremdnti te faci ¢és tiimsexingt i
transmi ssiroen atorrriisdkorfsora uncharacteristic fire

fact that sucHh eagiilormpbogret aemxtt eend o soyf sittehmea tsheiravs kc e |
sts that wunder current conditions, the futur
fits that these services provide (Metcalfe e
ning benefits is the fact t hfaitr et hper ecpoasrte donfe sfs
re s ublpgpwee smadoen up poarrtgiean sanaf |faargessgi cdonu.d g eWist hi nl i
nanci al resources availabl e frcerdumarmsa ¢ ehme mtb,i Itihiy
address other management needs t htaai md siol itthy eamf
egLo s yssetrevm ces . ( GoTThee mRaNa3gd rment tdfr etali sseé o0 t he ec
scussed in more detail wunder the Ecol ogical I nt

e
gg
en
c |

- o o

O i mportant to note is the Iliamtger rguemtgircam hdrc all o s
efits will affect peopl e. Many services are t
refore it is pehaeindgdrdottshead o aywwyi W ca&fasiet e sinlity
ple inmctgseoptbe forests. Exampl es of these
rtruniticoes focavifeimmb bpmest commodities such a
ugh supporting forest recryedtoisdan.bentkdwdwserf,r otm
ices is much | arger and has an effect on peop
as water supply, electricity, carbon sequest
e taerde eavfefneci f they do not || ive nelatr itshei rmmporetsa
ommunitbase @pboenti ally | ost benefits so peopl
ystem services and fidryeslti freaenagement play 1in

QO 0O " - T O M S »

n o+ > < OO0

D
o

ost of | osing or interrupting ecosystem seryv
e services that are easiest to characterdize in
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sold in exismplhgs mafr kiehesse &re water, ti mber, | i v e
fval ued is used here to represent somet hihg mer al
usedapoure the idea that benredl datshdllelvaertndo wshpeenn tt hoery
recei veeant rsithdtle to i mproving the quality of our |
nomonetary benefits are ecosystem services such a:
bi odi veensitthyaoughEvt here is no direct mar ket where t
and solldpnthebube Beoi g ogpn e 6tsh ewredflor e t hese benefi
forest management .

To get a sense ofethesmpgavidde by t her ebge oosny,s ttehne
1996 Sierra Nevada Ecos ystee m aPP rdog resfs t s(acSadEnRPo) d ietxiaend
servi cesanpirucad U cyeU9Bt)ewarTthi s study estimated this
bililaroomund $3.2 bilTarmd ti mdaeosdaryadtas deéo Imlaanrys of t he 1
monetary types of benefits descri bedwaatbeorv es.upopllny t
alone account pefoénihdiries tttoaml 6@Gnd the benefits of
of California, thus shdwiomg al he awbhatndred heomd adfe sp
benefits on a dwulid yf dalsitsheando svthuopthiomr i @it eldo svg t & f «
servhocests provide us owittrhgbttetiag mgpogqepadipt eoe@é | i f e.
threat of wildfire fire interruptigegeat cedhscidmg a
acrossr edgieomi o

Ot her i mportant commodity -bagedneabsybeskmobefiviee
and energy. Ti mber and grazing provi de,avsalweel It o
as through jaontdyoppemptouni miges he c ufl dnnceosstmaimd tway .o f
The current and potenti al use of renewable energy
solar and wind faciHhert iveasl uanb Ifdoh abeemneosdai nttya nodns . a it o i
potenti al has increasing value as the state | ooks

emi ssions from energy generation (NREL 2005) .

OQut side of t htee ebécggpnormord idteised het setting for a | arg
i ndustry. The nateigommanl pfrmorve dtes i immetntse lviad ue t hr o
ri velra-memsed r ecr ematviasn setetcitmgian, of publtiumidnagsprfio
t he samhewamd ea ,vari ety of popul ar modes of- recresc

mot orized and equestrian). These activitiass dr aw
wel beasgbbtal economies.

Maj or unplanned events |ike wildfire have the pot
recreation. Scientific findings point thanmore i m

anticipatedometimaneasgafheetayl tihs sauneds sar e of suffici ent
change the(setravehbht pbass.i nStWidniteesr heatvnea bfaotuPn@dé 3l ao)n g
effects of | argeews| dfsiréeatoonwi | Taereleltf edit ss ofia
forest fires on recreation and tourism associated
studies suggest a smaller more mini mal i mpact of

tourists (Wi nttearv edth ealma g2»& if 3)diessoWma hmay result fr
is important to recognize that decreasing visitat

44



Vi sibtuotr sa,| so r e dauvceeist at bhilee eb € noecfaila tseecro nt comit ehse steh avti sa t
Metcal fe 2013) .

Cul tural heritage and eeaoswsetrévmpcleasc & haarte palosvd diempv
selection of peopkhle.giTome hJAiserar a i dehv ehd as thoirogy and cu
deply connected to the | alrhdwsatbie gladansi wa t Amerl i a &rs oe
10, 000 yweéarmugdhgd,he gold rush, which brought tens

Nevada ianriengg. aMti vity abero Haerdvdwotisng,nirfdramitng,i ma
foll owed by a growing number of exurban migrants

attracted to the natur al beauty andalcwe tium att e hins t «
detdncul t urreesgii oin ,t hasdeirptt ibtvipd eilhei vi dual.sThand c¢omn
t harte of f i r e aptl arciessk t(hliisn vaanidu eMet cal fe 2013) .

Ot her key ecosystem serviregé$ opr @avied edchnr bbaopnnd cegat st
bi odiversity, which are also vulnerable to unchar
attribute of forest ecosystems and provides a gre
gases Bi odiversityaprovi déd owsl dort prpeepglti on of
the services of recreati on, agriculture, fi sherie
value placed on an ethical obligatighous pndtecat:t
associated with cherishing the earth and its inha
which we are able to enjoy (EPA 1999).

Overmmddeased fire rseedlbicencehaefspoutipetnifoonesk safnodr tdhe b
the servi @ad s oa Bevamimmun i t i telsr auiegha c tsiegvngdr leidd i r e t ha

can threaten |ife and property. stThaeamnadatahpee shincr e
regiam e cossegyrsiticecrandt bfti beakfi.Toecommenofi eesilien
adapptoamnmu nint ifeosr estamandigemessed in more detail i n

Resilient and Adaptive Communities in the Face of Fire

Wil dhavesa variety of impacts on individuals, fam
communities , (W @aelr )20 0Thlkse2013@s can | ead to dea
problems with health from smecke, paxaclalsegi calmmam
and conflict, destruction of property, interrupt:i
in the area (California Department of Forestry an
i mptasc t o communities are above and bewdntdaaey bEene
estimated to be far | arger in magnitude when i ncl
di sruption to | omanhetbas(yenlegs.s £asiga nagneds ntoon soci al con
guality of Ilife in the affected communities) (Zyb
influence the magnitude of these impacts hley deter
agnecy woark with choensntunprntepmar ¢ of or , recover from, an

Resilient acemmabniet it ®s cpoepres dwsidtehae| aapaptn tacdhd f ace of
i nnovate and transform i ntion nreews panmog e tdee sdirsatbd reb ar
associated with, wbbdfi e)eSsuac(hF obaksdi @B iCaOEcsy communi t i e
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fi-acapti ve i n t haitnftdirenye daraen dnapdoee lpuaph eodfaci v elzgnpgl an
t akitnigomct oe siadtel wi tco wi |l df i r,e r(uWRU C co0rinBu)m.i t H cevee vaa
United Staltess treagioift@oewtel a@dabl e to these types of

communities, and the peoptler frecse di Wl )i narneé epawrtlidd
fidardine and Lt®hrgeeZet3 trends for increased devel
region, the impact of fire on communities is an i
Devel opment in bhe WntdlranandedUr

Popul ation growth and more demandpmemt hiomst meg \\irle
urban intarchaocsed at WRIOV@E&,peFTWédnthomes | naddearsd eSirear |

Nevada foothilibkbeyas eedi mgidomy) Baere | ocated i n
virtually al/l of the net gro2w@h6 i (hHammesrn ngt uali .t s2 (
study, WUI housing units in the Siiexdt,a WNeamidmag wer |
structures are scattered throudthdwt rercd ndv grrtoovg the
settlement in the Sierra Nevada is influenced by
seasonakl oaamdl ywwdmsoi doemeviser e by its uniqgue features
2007). Amenity migration in the Sierra Nevada has
el ev afturotnhser expanding this WWuntaéelbesepf(felveirouasndy un
Steche, 2886¢cited in .W nitne raCdadtiithibom 2 88 bseni or popl
| argest in Cabhnboherraéschistdbagtorsinfluencing gr
expected to continhibe-r bigofgonobtsh iand asnedt trluer ailn,counti e
as cited in WintAs atrastul 2p01/Bbre popul ation in t|
communities and a greater potential for i mpacts f
The conditiwrn fodr dsuted salisno ocontri butes to increase
fire. The Sierra Nevada has been subject to fire
human safety probl emBol( HAWiIKMgfe ap wtt toian g ®0t0 8f)i.r es i
regi on, vegetation and fuel s . hsax¥ae rbeescudl me, dfeinrseesr haa

more difficult to supgpmresas. n@lHdosgeosdintdheddag noena sod d
in theasVUrlga ed in increases in both the frequency
i mpact communities (Rahn 20099s hilghohdsatctpt iao rciotny el
definedahbsghawi hdf i r et ht hhruenahtn atsotgrelitchseurk ewias edt wi t hi
Sierra(@aevifilarni a Department of Forestry and Fire

Smoke and Communities

Smoke from wildfires is parthidsuliampl ayc tc oinst eenxta coeursb a
of more people, more homes,-ragimarfeérrescreastuil d naln
guality and can i mpaatehuidaansgthierach hvdi ladsfnigr es ar e | i
guayithat exceeds set st aMhddredd i (Rytamar awisoz i att .ea
had aeantonpiretsemrecgaimeh the Bieg ecosystem components
smoke, and the resul anggdeff ®cti ®romnopedbpl d9hdveen
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burning extensively acebsesamuoh afeabeahowatlt |l gnds

S u bnsttiaa | (St epheByst neetr oam).c z2 07 al . 2013
A long history ofcdumeaeged prpg ®£iscdea mtns drmd winsi t ors to
expect exceptiondlreei ciomidliittiynandusimmlget he summer ¢
be a realistic expectation for the area, especially

l i keli hood of elsar(gee,g.s eWeesrt(eBryitiinredgf dewti cazl e20®E). 2013)

Unmanaged wildfires cause the highest |l evels of s
and accumul ated fuel lempdesat ase svedd e asotbtue siti nayn av
greatest.

Managed fires, and prescribed fires, where the sm
emi ssions are at generally | ower | evel se tohea¢nl unma
emi ssionsruim. t hAe stondgy of t he -sweaskteecrpni bsetda tfeisr e ocuonuc
reduceet mngar bon emissions pertbetwe sitmgrem @.nd. Huy
2010) . The discussi campndreauandutshiasidt daddaofcfuldard ob
grapple wi-tbgi ohn thiesbsbtuateiram dNeowmrdsa iim tthe sSSa
Basin. The San Joaquin Valley UmiifNadas  AFoa®0dl Feguo
ankKii ngs CanyondWatitomwal hPatkthrough a great deal [
Joint meetings were held to discuss the benefits
ecosystem heattermpaiand.t h©Onehowut c hmairwd d vteh asti dreeoma
were install-edmeocpndivtidenreanhcking by the Air Po
effort has enabled the Sequoia Nadal ocaméasoomsthe ol
Pl ateau.

| mportance of Coll aboration
Twaeynfiings in recent major reportist heempihmpsad rztea nt chee
aml | | andtso aepfpfreocaecehs ef yr adidn t he widaddl arhde uwrebcars siit
t haadmmuni aigescaed wotrtkaget hewveils al l phases of ©pl ar
et al . 201\8i,t ERIh e 0nmi3gr ati on of more urban and suk
t herkigoon, mo r es ipre@ ptl ree mg el wexgpoand their families
newer residents in fire risk areas are unfamiliar
l ocations (Sierral Bupanepesao [Clmen diteerdeds 1t9@naY e t he ri s
high fire risk areas and | andowners are not typic
private property (Yoder and Bl atner 2004). Howeve
extensilvéoirmi@a(California Departmentt o$§ &ocebtrg
component of developi nWFLIA rPe0 IB3dampli «® @fo mmuing t ¢ @ M
i nvol vemegnharmclewdeet al . 2013)
T Fire Safe Counce IFsor(ersICsSerwhiecree pfltlhays an acti v
with the FSCs in their activities, and provide
protect their homesoupndimmgni aneds, faaoh wil dfire
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T Fire LearningoINeawor&tsi émsaeross organi zations
to devel opc dlae drsglsdpmes ftroormref ierceo sy st e ms

T Conservation | earning networ ks pr omottief yeidrug at i
barriers and solutions;

T Community Wil dfire Protection Plans not only h
hel p people create social networks, enhance | e

As discussed in BbhaFnlregtetBenliinc@20ad)fpltthesae nglpe
providing data and expperftoirste,t haen d elceelsianmrgy sntea kweohr &k
howld aboration betweed manbagkerphacebeiavebieskeataor
evaluatingescwiutrereas t hHat hewpdpgdr tandddmwreibtitmhexschdes . T
Sierra Nevada present distinctive opportunities f

andul turally siannd ftioc apwtiolmostsec &r c e s

Tri bal Concerns and Fire Management

Modern towns and cities now exist in the places w
practices not only protected those communities, b
pracsguclsas burning were passed on from generati ol
fires prevented | arge catastrophic ones. Al so ma
fires that started in thesalamensummer wEmhies kwasvna
|l ayers of smoke settling in on river canyons and
cool er water would be hdl wolny dt h @ i ¢shtlarinaeasnn.dn@ wm s tmio &
plcas, thdwe mtbealalimey cer emony and continued for tho
of suppressing fires has had an i mpact on these t
and economic impacts encealamdncomemeires adandi shlesi &
There are sever al pl ants that have cultur al signi f
habitat or playing key ecol o@necxaalmprloel e sn dtehpee nSdieenrtr
California black oak, which is an important food
species to managleakieorand )Jlddrrdg e20hkaddntlae¢ targeted af
enhance will ows i mdr ifpeaerdiianng droecaast,i oancsorfrosr, wa | d g a
infestations that damage traditional food sources

2018pny ecosystems i motthnesaadiftearirmi rNge viasdl@aangdeseme n tR
by Native Amerégiams wasthenditoerm and widespread,

evolutionary consequences in the biota (Ander son
wil derness is contrdvaearssiwalt hwitthhe tphueb Itirci b eGso oadswi we
mai ntaining these areas in their Apristinedo condi
ecol ogi cal knowl edge and associated trithal Spracitai
Nevada is thought to be one of symptoms resulting

managing these ecosystems (Anderson and Moratto 1
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uncharacteristically | ar gec hfainrgees,, tarsi bweesl Imaays einnip au
establish new sacred sites or ceremonial areas 1in

est Restoration and the Role of Rur al Communi t

=

nd restoration work to retain aned irsedsbtecerneg ec ol
oughorue gitdhme bekd, i mportant indicators suggest t
remtpygcing the benefits of thiesgiwom kar e Slpeacad rii
ger, more f rseequueermtd yame sef fgreat ¢threaten commun
ources in the forests that support human well Db
nic |landscapes and wildlife habintadti ) .ityTwofcdtihre
se resources provide, forest management will n
toration in order to remove the conditions dri

I 7 e e o N 0 Bl |
® >0 D0 » © 330 O
u o o n - - T C

-

Current policy Haoge marti ppabdhd bFersttédatal agicoalp | i sdht C
goal s, while simultaneously producing forest prod
USFS 280@dited in Chagrnl &codmdilcang rBa-Beipd dmnc ars
contribute to reducing current trends in fire whi
community well being. Specifically, restoration p
al so pheviogpe gr t olnocscuaplp orretsi dents in rur al areas whi
Il i vel i hoaondpsl.e ,Foar setxud-£ 9 h poedreesatresth terd rle83t ai ned and
tot al econagmrinteaeactf owvi eyien e $tleshi@dmatoinon ( Mosel ey a
Pincus 2009r)ur adln cacdndmutniotni,es in therwi edbaaoani cabhy
connected wit hasketyheyorreesityi sdere tgocrtsii wiitnyg ,i ™r azi ng a
reducti omr aont aurnicehsi a webdfitref restodamagenetr@duces

resources on which thestkeMMeofrermest sdatpoted mteiealdefpem
di sruption on the |ivelihood for many of the resi
Not only is restoration a pot ertinolnicaaldgfyyt|l dtoatl h
communities are also atb&eefvicetoesheraucoasgoaf s
increase the pace and scale of restoration, mai nt
necessary to support the logistics 8ndCgeaenbmics
i n press) . hTehirse viesn ubee ctahuaste ctan be generated throug
nomni mber biomass from restoration activities can |
goal s. I n addiuli odni,s ttahnec ef ufrrtohne rt hteh eh ahravest si te t
the transportation costs and | ess economical the
processing infwagtrowmctisrani n mploe t laivdo r aatbd a&tt g o nfo oni
accompdaolsdgi cal restoration goals whhHassugtaining

(Charnley and Lonign2pin&ssCharnley et al

However, changes in the timber ecooamythaberresul
i nfrastriled o haand supports thivesinéuwvesgtifog. thialsi mber
decldinredde t he early 1990s. The declines are a r es:s
threatened and, emeahmgiectidospPpeamelsar vesting in unr
and | itigation. At the same time, state regul ati
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state and private | ands (MorganhatvabktedOO0do0an&i 2

Nevada national forests was 1.29 billion board fe
perd¢eomwter than it was i n 1T9 818 e(rChhaarrnvieesyt aonnd plrao nvga t2e
has foll owedldecrsearsilmg dwern §dmes cfameheéi cnewpeui odi
private |l ands is related to the downturn in the e
overall decreased As the demamoyfeompt maméegrrcitpati on
increase in the demand for timber from private | a
well (Rykoff 2013).

This reduction has contributed to the miuanber of s
bet ween 1988 andl 20612 MorgBaeatween the | ate 1980s
capacity dr o pppeerda ebidh cacll noassytr e6sO si nce 2000Asaoke cont
2 060, there remai medi-duédm giafvmbet bpopat woand particlebo

mills in counties within the Sierra Nevada synthe
di fficult f oractome s enufealc idleictl ii @ a mdrtehgei anhudmwboeort obfe m
surprising (Morgan et al. 201 2, Charnl ey and Long
A lemgrm view of the California wood products i nd¢u
capafblgr ovi di ng baen weefefne ctthiev es ulpipnnky df daevmainldasbIferl o
products. While the number of operathegfamaeaudhctu
signi fi cann hdoenter ecaosnesst r wnootnii ccn ,c oinndp rt davbends eeacbod | li izlee |
i f not incr eRlsest thfed rt inmhmdrerh ar weesgti so nt hermotu gbhecpuetn dt |
mul tiple f acttores.de nmamed ffaocrt owmooids products, which f

regi onalr nand oinmatl economitch e omald & i cofm snt ervu Ot dineen sca a d e
deci si ons .on Trheessteo rfaatcitodnrhsd sresdkidfsf(i Sclrueli ttli d gk N30 13 ) .

No-hi mber biomesaties dusongef gr éss tomme sbteo ruasteido nt.o gTe
el edtyrifor t he fpeBipdara o €mdr gy i s pro&i si mgeras 1t e
revenubei dmasns can help offset restoration costs ar
communiurireesratl li iCor@i a has ploamrt $ i tomatses abpnosw@tirehpear ¢ istt ye
has bwengg(®Mayhead and Tattmaoaf4p012Evbdorgan bt om
account stfwwmer @é ot hd osthdetca ds city generati on. Ther
chall endad ufreacidrerdélompmenp.owkelBEt phgntentracts make
unprofiaath reersegmhédcits ty of new plantgi ven atthhe awcriceéem
of biomass supply ( MaAysh eaa dh easnad tTsi tutnncaenrmt laz Onlt2y) .sur r
deveeonpmof bi omatest egmacrwgtyh apnodt e-né g@®@mamniltenye dnd Lo
2013)

Wit houty stnatihlei tt ocal wamd wirtoldawt smomel usttablees | oc
andmbs e, the ability of t he Forest Service to ach
this | andscape wil It hbee ploitneintteida | Trhe vsemiruse dsly egtesnuest ead e
| ostf,evaenrd acres cant bei bneabesetsabstahter eogpsppobrrt uni ty t
somd ctohset of restoThits oinsi & d¢roistti cal factor in the
environmé@&herefore, forest actionsrtaekeopportohhaens
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with other managermpemtgr®@lsjse odm dr e tlwir ladtl issandc ont r i but
and jobs iumiltaceasl (CdhmmnCleayr mingdy Lemega ) .1 3,

2004 Sierra Nevada Framework

Goal s fdorf uelrse manread emeentdi®@d eadbs t o communities an
from |l arge, stovereifawitnraddiodeept faiddecoflyesy eimscl| ude:

managi ng fhwelas diomsand around communities;

I strategirmcaltlrye ptiment ar e atse rarcu pts sp d taquddslicaalp efsi nte g
treatsmecrht sas t hi nni mg ea ndde shrgunsehd rteomoveadluce t he an
overd@@esr odntt he | and base;

T removing sufficirmetntarmmasrticmlcawmsed rae aftintree t o burn
rates oofmpsaprreedadt oc untreated areas, and

T consi dereififg cdoesntcy in designing treatments to max
treatedimnded &dudget .

Fire ancmahagédsentnt egrated with the stratbhegecftomnco
i s i ncdwiddeed maonager s in placing and designing effe
needs for retaining key hhthe tditr eedteimemtwad ode sieqirse
forest species and to perpetuate old forest ecosy
to reduce the fuel | oads feeding catastrophic fir

The basialiswaetoitdheapyr management objectives such as
health, restoring and maintaining ecosystem struc
severe wildfires and other | arge catastrophic dis

Si-¢ pe diufeilcs treat ment prescriptions are designed t

Manager stecpogli aghi ¢ position, sl opeastetpbpeeamoupt
and arrangement of surfalkepi hgdideel sandeat mant f pe
treatment area. Fuels treatments are intended to
modi fied to reduce the @ohsehtenhtifon Isdofarhelq béenagr
of entries to the site that wild.l be needed to ach
use of mechanical treatments can beupsédetbdmegat , t
deal with thoswheaneaoief icemrmsdatitinas mmoknes or avail abl e &
The integrated ectorsaytsd ggyn & ras H aoty dast ta roonp hfi ocl | doi wsitnugr bca n «

al ows for salvage of dead and dying treaend for bot
incorpardtsesmand vegehat sbandandg and gu,jl dealdi nes.
managegrsadcwal |y restore fire to the ecosystem in i

Appropriate tribal govewinlnme nbtesr eaghads d irti godafl i rceo npmruanti
fuels managehmetntp atcdritviigdglilesedfereat i oas¢chimeé ot her
protectwiolnl pde hdbav esslucthedr eas i n consulrtartiimaal wi t h
organi Elaei dinseodbrdnnasetwith tribes and appropri al
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training, outreach, and ot her itematobnammut bat esnt
progr ams.

The standards and guwifdédlmpmkdek dglrbomfl ov e grettacagia b h o ma
pr otpeocttawe d and ddsrhtatwkr maensdts hseima eashgdn den s .

The Forest Service must meet a$rmokegfulvamdibatald patnd
pr escfriirbeestd haef faeicrt qual Neyadaepinhomn heJlcarerahdbetctt er:
meani ng trham fsimoekse dhnhnmbéeedeverwhbotfires are burr
more than a single basi nedwhgerne aptr edsiesntta nacneds cfarno nb ei t
Code of Regul athapser TRt Emok & Babagement Guidelin:

Prescri beds edumonioentgmanagement requirements. The req
t hen mempgleel by air districts. Coordination between
for prescribed burning permission. Local air dist

i mpacts from prescribed fires (5CARB).
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SUSTAINABLE RECREATION

What Are We Trying To Sustain at the Bio-Regional Level?
1. Cul ture and | ifestyle

2. Connections to the | and

3. Economic opportunities for communities

The Forest Service is working toward a new model
AfConnecting People with Americads Great Outdoor s:

agencyodos vision for sustaispblréetrectnepirongi pasSse
Through this new framework, the Forest Service ai

T provide a diverse range of quality natur al and
partnership with people and communiti es;

protectrathecmdtwral, and scenic environment for
partner with public and private recreation benef

T perform and plan by i mplementing systems and prc
i nvest nmeanbtosr,atciole approaches, and enhanced profe

The framework includes ten focus areas that the F
of i mplementing. These focus areas deatrirbhe acti
programs on national forests by 2019.

Sustainabl e recreation is a relativellyanme ngntRud @n
was the fihstconmept hwas i ntroduce.d Faor esxtgapladr 90 nc
future wild.l more fully embrace the sustainable re
wi || be used during the forest plan revision proc
need for chamrgéonAbr ss&diIskeogtmkk e rhe condi tion and tr e

s of sustainable recreation organized un

n

s to the | and, and economic opportunit:i

component
connectio

Culture and Lifestyle

Outdoor recreation has had a |l ong history in the
|l ifestyle in the region (Sifeoura Nerwvadmt Cofns@alviafna
t he most r ecenut dhooorrp rRehcernesatvieomO Pl an ( CORP) st atev
recreation was an Ai mportantodo or fAvery importanto
Cal i fogemaelanrsel axati on, socializatiomeatnidomaguwrmaui t
pursue a wide range of outdoor activities; they w
recr eathiaovne; at hweayt deby bobé&€creation styles and partic
recreati omased #&mdnuirgmor t ant el ements of Californi
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al. 2009). The i mportance of outdoor recreation a

benefits continues to increase incCelaitfimmni2d® 09Ca la
country as a whole (Council on Environment al Qual
National forests are part of an expansive network
space systems in the sdiantdkat(oRoorbaelr t\si seitt daM UMs2e0r0 9Mo.n

[
c
data collected between 2005 and 2009, reghoal waksi
esti mabelddt ani | | ilonn tpeeronpsl eo.fh e/ i $Sé q u diua ,a tNianywdo ntand Si
Forests accouwrt afldr rexrpartdaeomt vi si t(dNrFISgagds on Nae
Sierra NevadaoddeatSHer 2wWilt2lke )t.hd adj acent nati onal p ¢

bably has onenofacttheihiyghestel sed¢ me dthieo worl d (U

NatilowvWasitor Use WMamniat ariengsedNVUMY oughout this do

relevant, reldiaadlal eavand add bermdtg@osidsanadbnonhal fore
ae collected using a random sampling method that \
rul e, NVUM results are unhphseegdeahoweors eq@woras mhtys
represent some grouperopavieinhsrsmaj dnusuné wkasth
or | apses in visitation are not incorporated into

By the year 2050, Californiabs 2010exppoepcutleadt itoon ionfc

37 perocednttemi I I i on people (California Department o
recreation doanttihreuds vied gplfdayal wif bhnaaigsoevx mgc peg u
to result in an increasinggndeamarn dnfadr -freqgeEredati indirot
the future. Nati ondlalse,d pattdiooirp ateicomaitm omat sr @ n
The increasing demand for recreation opportunitie
Forest Service is committed to supporting a wide
services and benefit Sypt{dNwmiISgedsbyHbMwevenal t Feseste
services and benefits have | imits, i mpact each ot
manage national forests for multiple uses and ben
betewe g$®en ecol ogical constraints, external dri ve

resour ce Tlhiemiatgaetnicoyn sc.qratr itanaeawaoy chewopr knddr ess t he i |
demand for recreation opportunities

The si gnlief itchaantt rreocr eati on pl aryseda ttdheb&Si eaortah eNervi
aspects of this identity, particul arl yr ¢ dpieoh otckmat
beyond outdoor recralaté¢mar adMaemtafi ni mg rntdei cmuri s |
who take pride in their history and the | asting p

Business Counci l 1997) . Recreati oneweldo g main-ti simn gtrt
region, bringing new economic opportunities to ma
(Charnley 2013). As people moved from urban areas
gual ity ofght freewtwveaelyuds oaand di fferences in recres:¢
have had a | onger history in the area (iWienltyerwietthi
SierraaNedadtahnee dSilmeyd a aC cNresdeercvlainrceyd bet ween 2001 an
Conservancy 2011b), dAprotecting scenery, outdoor |
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hig
Il ar

ely continue to e@oopdehDpewanmeenrt eegt jmnl GiPw2s0i 103nbo  (
comes of amenity migration are reliant on | oca
sical attributes of community (Winter et al. 2

enti al i mpacts of recreation to wedclal Tterniskd aln sc
wing among American I ndians aencd etahto soen us&sngu racne
Avoy 2002). The agency is required by |l aw to a
ng ot harn ngseanigregl ui mber , water, wil dlife and
es and traditional pl aces are | ocated on these
nomi c and recreati onalnadyreimearinsadckaradgsii nppuodrntsaenctin & ¢
equal Apjneir mpant hndi ans are part of the Ol d and
tempor ®oyia@andi ks withegthe lmanldsdiape st loé It ared sv
or redkr aatdi am,urgasmmesesoluncesasf nghasatri ovn a&li tesr
icadroevhrgdi tes or traditional cul tur al proper:t
eligiaduery ceal ¢mo @il activiTheref itshettirlilbes | (aG
sitors and managers toward Native American v
y rights that gi wehtMNBR&NVIEaVvhéddse oV c afilsea uang QAro@v u -
nuesddwe Inegtprko ngrer rel ationships with tribal c

reating in Sierra Nevada national forests is h
ionn2@29dHd® NVUM dat a, odbolutsi3I6.rxs p-eopicaenftdrreasvte |i
milesl®rd4 |l peasrscemMt0 tm dveesl,ir @dle BGEOOr 2n@ b tpe,r cemd 2
vell ed 500 miles or more.

shown ilnowhe Inmearpg ebsel 0 @Br09e MitVadJgve saufr vey reasponde
ional foegsbni cameefbiom WHgs’h e peagwireing hi nnNévude
ropolitan area, as well adngheéesprChntakheyds epcoar nt d
hest ((per& emdraigpndt her, the nine couwrctcioandierd tfloe
ge propopaeadbédn®dperAcert ati velrye d mombbeanpdeegfcreonnt a g

Free County, Sacramento County, amd trlees poafdtecondlIs i

st a

The
Val
Rec
or i
aff
al s
and
con
a r
pr o
Cen

tes other than Caloforespomnmnde Ney adoadrterTdvear Pic g @ e e

r ol e-rtehga to ntélse sntagt d polnaayi ifmortehe | i vesandf tpheo LCleent

l ey is |likely to increase. I ncreasing urbaniza-

reation 2009) and across the country in genera
ginating ,frtongiurgban eersecaaspe the stresses of <cit
ordable | ocations for their vacations (Califor
O result i ataoni Aack®&$% Euitriedsh nwevtidsei t or s | i ncludir
snow skii@Gagl i(V&FGerOn&2F )Val |l ed popsglkat i mapoirs g
t ai ns oonfl yt hde psetracteenbts pr ot ected | ands n( QaI0iI9f)ar n
esul t, Cali fornia State Parks has identified t
grams, and services (California Department of

tral Vaekltg ®Sagrit @ Nevada national forests to
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Visitors
California 78.99%
Nevada 9.36%
Other States 8.03% -
Foreign Country 221%
Unknow n Origin 1.41%
Sierra Nevada o et
- . Percent
Bioregional Assessment (SNBA) B oo o 3 s 7 100 Mis
[ —— e—— —
i i 0 o1 -0se%
Visitors to the Sierra Nevada — S .
By County B 1ot -200% Projection: Albers Equal Ares
B 201%-400% _ Contral Meridan: 118.00°W
Date: 5/20/2013 B ore-T1e% S P AT N S B AR

Origin of 2005-2009 NVUM survey respondents to national forests in the bioegion
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Accddrng to Roberts et al. (2009):

No demographic trend ts$oohlgfeatest mmpagtascantdol pa

i mmense growth of cultural dive¢hsirdyofCalhief emnii a ei &
Asi anmerAcan popul ati omf aaldl alb.ou.t 3Dt ipreasc eantd Nati ve
Pacific Islanders.

Il tTeases in culturally diverse populations wil!/| [ i

foraMimgd e et &bbeR0&3bt ialsi gh200 Q) oprtdwei daut door r
participation patternsaof,LathienosvoagdoApisamwhdmee g
the most influence in the future. They have found
prefer to recreate in | arge grouplsomgi & otrsews taerde s i
interested in experiences with a strong social <co
exnp ience; and enjoy picnicking, day hiking, cam
Ame cans in thar&an tFrhaynwcficwemd Btalyat Asi an Ameri c:
bea , wal king/hiking on trails, picnicking, and
sce ry, to interact closely with nerate, Rabértagr
(20 ) found that public open spaces offer a plac
ma i ain cultwural traditions, and connect with ot
a n

e
r
c
n
0
n

shar

-~ oo -

g.
Howewsr descobhédretds i @t Ral . (2009)

Mo
ar
p o
ma
t h

e than 45 years of research continues to show th

not using the national forests and other public
ul ations within aplee mae&letc amfearst aNloe and pa&f e,
ntain strong and positive ties, or have knowl edg
m

®© T T O =

Language may be a bacrtrhireere fpoerr cseonmme ogfr oCaag & .f b tnd tayn s
t hamglB sh, as@gea®@ gEegtesh | ess than Avery well o ('}
nati onal 2010 Resources Planning Act Assessment (

participate in most iffypd<lys,faH ee medeiialdei \W ny cauentgi vtiot inei
aged, coll ege educated, and ear#2 08 9hiNyheMr8dllad ae | 0
perodntvi sitofrer ¢ ot srraggiomlabwbeéep &ndoéi ghsi percemwer
Hi spanicmoon ofatany race). While the | ocal Sierra N
di verse than the rest of the state ( SireggiaomMdésyada
nati onal forreastshawmr inmtn htehcamdcgo warbtoivees. tlkhagi cont ri
which include Central -rMadileerny sudh eas oRirteesvrdoe a3d t Ba
per oént he poputataodi 8$2HNNepaeint or L &atvieGi op6e rl e rCta |
of the poputeaetaodi 88HiRWepaeinte or Latino (Headwater :
According to Winter et al. (2013b, p.7), fiservice

i nformation approaches aad mbosedireepckeseppedt unit
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touri sm, mi ght be a poor fit to these popul ations
Through programs | i ke the CentrabnCabutenki 4d o€Comwa
togage with youth and underserved communities on
use public | ands. In addition, the report fAServi
ResoGuicded by Robies ttshe offiadi t s( X0 ®@9) ihmast mel Fbt ede
of i deas and materials for use and i mpl ementation
Forest Service also continues to worlkndi eh hinmtceatih
di ver se gr oumss hanpd ttoh eNart irbealaddtsiFoor est System

Connections to the Land

Most Americans have come to know their national f
activities (USFS 2phlodal)deOutdeocoppercreaitipgpnto unp:
recharge our souls and |Iive healthier |l ifestyles
the natur al environment plays an i mporwealnltb eionge, i
especially in communities where public | ands domi
meaningf ul outdoor recreation experiences offer a
natural spaces anrdd sahifpo utnhdaatt ifounr tfhoerr sptreowtaect s t he
contributes to community Nati ésna@lncidcdrepdVebsitoer €he st
connections by managi ngpfoot uméeaneaastsicanieatchiasgs

Recreation Settings

Recreation settings are the social, managerial, a
provide a distinct setTlhhd FercegstatSeomviopepoudanitthe
Spectrumd(eROS)e trrecreation settings and categori ze
s eqpir i mi t-mowteo mioaAgdi, misteimie motori zed, r(fB8&6deCdRnat ur al
219.19hese six clastbhbe ROE desitlgliivwdsbpéowt o supp
plnaming direction uwlded.matlhd olr®e&2 mllamrsi nvg |l have ¢
t hat emerges from the integrated planning process
out comes.

1T 15 permicmintti @pportunity fomadeobaghbdbses, fsomntdsesmaan

controls in an unmodified natural environment. (
available. A high degree of ohialdloeomrge kand sriasnkd a
mi ni mal contact with other users or groups. Mot

T 11 percpnt mbemmioé omi Seodne opportunity-mlaadre isd @lhd tsi,
sounds, and management contmwvilisSomnmemat p 0O gh@anicn & m it
high degree of interaction with the natur al envi
to use outdoor skills. Concentration ofsivtiesi t or ¢
managerriodls caaret subtl e. Facilities are provided
Mot orized use is prohibited.

1T 7 percepnrti nsiebniiv e:i mbeodme oppor t uni ty-mfaare isd glhdtsi, on
sounds, and management controls in a predominant
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high degree of interaction with the natur
to use outdoor skills. Concentration of v
site manageri al controls are subtl e. Faci
users. Motorized use is permitted.

T 60 peraceadt mroaMostly equal opportunities to affil
from sights and sounds of humans. The | andscape
evident. Concentration of ugerupi acltowitto emo dnatrye
Chall enge and risk opportunities are generally r
mot ori zemotaodi n®ct activities are present. Constr
i ncorporate @inzedhtuaoaal mo t

nvi
or s
es

- —

——
—_ —

— =

1 6 perwreanltChraracterized by a substantially modifi
affiliate with others are prevalent. The conveni
i mportant than a nd&tgrmhdls laamdd soama sorofs dtutmamg. a|
the concentration of wusers is often moderate to
for moderate to high uses.

T Less thanrbap€haemcteri zed by arosummmemant iadlthpugt
background mayplkave ngattlralent s. Hi gh | evels of |
devel opment, including recreation opportunities
recreation oppor thungiht iuesse.are designed for

Recreation Facility Analysis
Starting in 2007, Recreation Fawildiet y cAmaldysss @R
concern about the agencyb6s ability to maintain re
was gmo mamagement of recreation sites and facilit]i
Since 2007, national forest recreation programs t
ni che statements and comptémengar y hei RFA pebtéesgs
and thgbbdéey define the scope of a national fores
t hat ar eThdei stieitnh oniaVv e f erreegditdsnei n hteh d obil ®mwi ngesecr ea
Modoc Open Spascenri c Pl aces
Lassen Your Crossroads to Discovery
Pl umas I't' boAultl Water and Room to Breathe
Tahoe The Challenge of the Sierras

El dorado Gol den NuggetDiesftowvlee Giner Eaj oy
Lake TahoelB8wastihneofSi err a

Stani sl ausbDestination Centr al Sierra
Sierra The Heart of the Real Sierra
Sequoi a Gi ant Sequoia and Whitewater
Il nyo Inspiring Destinations

Ni che septéesgst broad geographic areas rthat provi
opportunitiesPaopg|l actecvogmniese and often have per s
pl aces on Ther ¢é¢aadscape:r oxii cled ¢ li ynagseé thhepghre i dbdnt i f i
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among bhaei vpeal f erreegsvtbsn cihn wihlel bbieoi nurftoherstc d ryvieder
asses sSomanet elxeagan of ni checesritec i nguet esncl uideer corri di
destinations, | akeasnhdi gtbr edi@@necmparaadlecowrttyhese ni
from areas with |Iittle human intervention to area

ThROS cl asses describedsablogesabedncohst desedbaobad:!
wi t h iecalcenh snetti ng havi nogweav emri,x noifc hReO Ss ectltaisnsgess .f rHb m
not yet been integrated with the ROS classificati

Recreation Opportunities

A recreation oppotbumpiaryiic$ pamnactoipgno aa astipiievciytfyi ci nr eac
recreation setting to enjoy desired recreation ex
opportunit i-neost oirniczleudd,e mmootnor i zed, devel oped, and di
in the a2il9.(13%) .CFR

Each nateehahims to precireéeataosnefdcoi vouti @sorconsi s
and the ROS class i n whhiec ho ptphoer taucntiitviietsi ersa ya rbee |paco
Serviceordiumrddid ya sep gcir mi t .

According0d0e® IKRVWOM data, the mostgpopul aravaetwi mngt n.

featureol | oWwkids biys diownhill skiing, hiking/ walking
202M14 NVUM dat g etawhuideceh rdecs unats for the Sierra, St
Forest s, i ndicate that these activities ametl i kel
necessarily in the same order.

Vi sitoronmn aftri cs2f0a2c< 0NV (pMvadssdoane sense of peopleds abi
|l and through the quality of thei-regkppésenaeisondh
were satisfied with the el emenatrse amosdd alyapdolrstiatnets t
and ovesaidgavtel oPerde sdrnese xwhrasdi sisait is@fdganst i on wer
overqisghtdevel oped sites, crowding in all three ca
in -dag devel opedmsictl eanlamesdeywt dpgd sites and u

With the wide range of recreation styles and inte
recreationsometri nadsfaddbcespubl i c | aned nbaatsuer,ala Idaencd
and increasing numbers mAhAyesubdbornreoaceatased aath
declines in the quality and number of available r
near | arge anangocemwt eirgs pOpPpsFata012f) . I n addition,
exacerbate competition among uses. For example, <c
timing in the Sitérer avNeweardtkears ¢ dfyfr ®dtriemigti ioems and t o
(Wt eralet 2013a) . I n Caihii fgydhwmiya veddti i riees elaitkenof
boating and adventure recreation have increased d

popul atiombamnicavdthgbnher nati ve energy production col
Depart ment of Forestry and Fire Protection 2010).
(2002) emphasizes the i mportance ofi mgoaadc dmmadd a tdier
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igher numbers and multiple uses, while also reco
ncreased sharing of resources wil/l be necessary,
rowNmg.i onal bomegitesn inornthienue to struggle to meet
arrying anrieavenomnhonppof tcragdthii ¢ $ t lye yAmn dhatiemeésaainme t h
i meducaging or |l imiting access to amggraumeds, oRV pult
ar king, aegatiinpelcyt csaunr r ounding communities (Hurr

he specific mix of outdoor recreation activities
O cCbaegetimel uencing forest | ands alnhdi smaensapgeecrieanlt |
rue in California, where shifting demNagriaphals a
Forest Systamd(MEBE$)i mpards vipgiotmimeqnatei offadtaito mo &
values and vision is expected to increase as thes
(Roberts et al. 2009) . For example, research indi
devel opethaviet ps cnhat tables, grills, trash cans, a

Wil dfire and forest pests threaten | arge acreages
val ue (California DepartmentScafenRadrfdsct rfyi nadn on gFsi rsee
more i mpact from fire on the recreation visitor e
2008, as cited in Winter etbalho®048mé¢ . stWurdit es £ 01
effettei sitation (Englin et al. 2008), while othe]
et al. 2008, Winter and Knap 2008). Variable eff et
recreation activity ( Leolotmh sc centc earlns ,2 Owhle)n gSraef aett yer
c

ause people to change travel pl ans (Thapa et al

(0]
n
(0]

NVUMi witor satisfaction data provide useful i nfor |
It does nobyidewéewsi ghp into those people who do

connectedness with natureniGuemenbatdl gssrmanagem
enjoyment (e.g. |l anguage and liacrk ooff & tnhfmoircmanii nor)i
California and the country as a whole (Roberts et
areas, are becoming more disconnected from the ou
our shargacryat Coalhclié on Environment al Quality et
hal f as much time outside as their parents did, a
seven hours a day (Council onn eBmowtiiroonnanhe natfafli nQu ayl it
linked to the willingness of people to protect th
nature play an i mportant role in developing that

si genanfti ot hers (M¢gller et al. 2009) . I n addition,

and resnbdestmait throughout adult hooe20 QqMB)erakn & ORN®BU N
3(202mM14) NVUM devbemnod @ifoortrdwlds e se data coldhreecwi on i s
that visitatidnybégr peobh aged afnrdom n2C®k.r3 hmer derctr etao

Speci al uses areoocmmemei dlFflas@sd olh@an are not alrea
cunteregulations. They are authorized-cbympecmiat,
recreation uses. Speci al uses are a critical part
current | evel of f @&cicluirtrieend | tyo citvime o patbhMbsmod joart iINtRYS
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of the commerci al recreation speci al uses represe
opportunities are made possible | argalcy utrrerough p

Theorest P8er i ceSout hwest Resgi osmp eacd nail nai usbteesrosp etshyer al
Servi ceThreegi mame. over 15, 0,008 ,spCxiamfl whiedhadaertdh orrd &
Over halsfeeodr adtliucgrbesme®i dlocat ed -riengitdcine. ST heer rtay pNees
recreation specialr egseosn grnaecMiudeed ai mditvleirssebiraange o

and suWBmmdrar, recreation residences eacpceorumitt sf.or t h
Recr eati on prresviadieen cceasbo nammser Co |l nas e .n sMamrye dfi stthoersiec
hapassed through generations of families for thei
perimntthegb®oout fuiding. a@deg 300 permits are cur |
guiding, although the actual number varies year t
opportunities and services to meet t hpememetedsorof p
abilities related to a specific outdoor recreatio

promoting respensabl enuysaendaest awdsdshhplafli hg des
wilderness. Outfitsinoguded bui dieng@taoni ¢i mimbedgt ol
educational cour ses, river trips, shuttle service
may be conduotreditbyyamdt hofact i ti es.

Becaruescer eate maaersex méitien provided by commerci al ser\
delivery is subject to the variation and demand o
to help these service providerlsame andceésséumi byt |
financial and technical ability during permit iss
type of recreation speci al uses provided is part/l
need forcedeasrd stemwiidhdbi it hemn todmpmhwi sbnaekveo€tapaci
the social and resolheecoagibti by ofvasphecpaepesiaim
the type, | ocation, andaddcanpaaittay nofhgt hdeersttittey dJdih
Vi sit pastwlcopate in recreation special use activi
Popul ation growth and increasing demand hgr outdo
feder al budgets and aegcernecayt ieofnf epwr osvd tdeed psé, 0 tamrees uwit t
increasing use of special use permits to deliwver

Recreation Access

Nat abnf or eébs-toegi ant pbeovdi dwei nstuenmtmearc daens ® df o reco etad @ @m
opportunities and popul ar dest iMoatisonms neinmaegh a

motorized, motorized, mechani zed, and equestrian.
Accordingatotiené dmée odV3ermrai9l, 7-0ierg emtibloep $b i6GOt Ner cent
tobal the national Alf oute sft sofi nip eCaaid lad $é t@ mn idahee rbii i mal |
devel oped, 32 percent are moderatelyr egehideyfouwleldy, 5
devel oped, ameée thwao.Twmeddcaevidi epder teat |l s areNF8 wil der
trails are managed andumbhi htyareedetbdbi pnoekxgeraeht
resources. Traitl yaanuedomesofur talesr mms aalt itomapr d wir &
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di versity of aned reepapd tnanir tdiceveistsor sdecreasing fed:

increasing recreation demand is expected to chall
The distribution and availability of the trail sy
t hedlszape. W ¢di ommatntye oldip@mei n rtahd sspring, summer
avail abl e duontnlgs .t hRu wii mdg etr hen wd onvteerre d nramad ntirl &rss i
are available as groemed@lera@wpa mrxo omad delss nodw Bthr@an It r
avail d\mlredifcoract i vi tcioeusnt riyncslkuidiinngg acnrdo ssshowmobi | i n¢
for est s wirtehgiinont hheavbei osnow trail s. I n addition, t he

avladbl e for -mod owesd sz etdo aman mot ori zed winter recreat
rol efsaparaBoparakkse admi ni stered byHICahwdyrMotaolrSt dd tei
Recreation (OHMVR) Dive shomedtn Sfem\jiumetdamd twhda hCal

Transpor tcetlil carbporrdattiidoens sites in the Sierra Nevada
pl owed winter parkimpouand yf srkid magw plnawmodriddsng a
Mot ori zethobodi ned tr ail recreat i-roemgiopmpoareaenaltd esof

through the Catl iofforParak sDeapnadr tReecnr eat i Bur,b e Bwrefau of
Recl amattihaemyntayndpar ks.

Each ftomkeskgi on & amotmamdiezed travel management deci
provisions of the 2005 Travelt Banadgdmert dReli sai 036
mot or vehicle travel of f designatedsNandomat oFoere

trails by the public except ésexal udwaed bynowpweomite
foredtded unautthort ZendNkrDEthasiges t o existing NFTS
use and vehi aldedehabpbidebaroge s g iesfnfdoarstl asedesd. t o h
prohibédaurctrroysstravel by motor vehicles and stem tl
i mproeeot bgi calf dweesl. t h of t he

However, managi rhgg &aN-dl Smd ion tagiemicryg stt Asdar desamtai o6
ppul ation growth, i n,crsehisfitnign g epcrrieaartiitoine sd,e nthenadl i ni
i ssues, a | ar NETipsxe ractd matlidsgken goffi nttlbe dd saeeai et i al t h2
The agemcgnt | y ornelpiaerst nheerasv itloy hehpdkéebp tohikel sf mpha
may expand i n $béaet.f eBhedtswee egni v2e0n0 4t haend 2009, t he age
from t he CalikfseHOrfgihavaSt aMod oRa Recr eat i on abilviasnidon 6 s
facility maintenance, conservation, | aw enforceme
designation activities (OHMVR 2011).

Dur i ngetgthhaes e oédnageamB&GrFrRm212, Subpawitl IA)c o mmlceht & oa e
anal yecesp for systemmmeadsti the wedlhododbematgo edhef if
needed versus unneeded roads, with the gmal of es
Since Subpart A doedstsnaototr suubljtecitnta dN&EPAsregul at

Scenic Character

The pl acesr operopdtee gon tmati onal forest | ands have i
depend on scenery (HMevbpsenfamdn Masied 20dH2compl ex
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specific places that often hold emotional, symbol
described in Wantechmenalto(gDad8b)can be ddeddply c
or a group identamnggembnlkehiantcgeivebesad fsermonal atta
di scrimination .agMatiiste cAmdraiimarmgs olugppsse a deep sens
attachment to areas in national forests that have
recreation activities continue to tie them to the

Though differences vary across regions and cul tur
mutually shared expectation regarding the scenery
and cultural i magesegievesdant atgaantiscpnsitbutesc
al . 2013) .t yScneenaiscurienst etgarel dedseapeoiwhifclkee from vi
detract from the natur al or sociallyy Jdalued doppaa
activities or extreme natur al evead somudii dtei rod o
condisturomneys from forest plan envil@rmeBAdlpeir mpadt
recreation settonlgaveeaehiegh i snae¢mridc i ntegrity | evi
unnoticed di sturbance. Fourt eenurpkeameans wifsirkelcea e ac
per tamt more severe disturbances. Thirsospsr ovoirdeesst ss o
therkbgoon and their ability to contribute to the
communi t i epsl ahcaevse ,onm dfho me @t $ r act newcomeasgrsnact iwen 3
to parti culearuaoprised catse tnfeorry .

Whil e scenery may appear Vvisibly undisturbed, the
dependent on ecol ogical integrity (Mattson and Mo
biroegi onal gecdlhe te@odawi cal sustainability of wval
fisceni co s tCkhkeirlail tly, the foothill, mont ane, and to a
out si de t hef nvaaruirabi Iriatnygei mo anid.61 3 ) .0 c\aa g eotnast i(dSm fifsor
and dense, there are more young trees than ol d, a
stands arne Iteos d arregsi,hhd gihn sseecvterandy pfatrheogen out br
|l andsmapesumcepti ble to dramatic changes in a sho
popul ation growth and wurbanization continduéorpart
energy and cofmmasitcatcitoneasd, €ehpeoiurk da rlessushecaof sc
in theglhiod i mpacts to recreation experiences and

Conservation Education and I nterpretive Services

Forest Service conservavwvisrprdgrcam® odrafnadrveht el pr
connecting people to and educating them about the
occurreduifnrroyfh ea meeit ¢tlyy r uo ads onca settlyy urhlrarconser vat
prongrhmahsi f t edovietrs tfhoecuysabhr s20QJl8paeiZbetednsatvon pr

emphasizes and is expected to continue to emphasi
urban communities and connelctfionrge stthse m Tthoe cieasttuerrep rae
programiosb jteoc tcirveeat e i ntell ectual and emotional C O
cul tur al heritage, thereby instilling respect and

potection and stewardship (Juaprreozgreatm als. a2 Okle3y) .p rTol
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interpretive products,t e wanhddea sstmendii an ga mach dp ragyea retca

and cultural resourcefthanidnt anpgr embbnagementi cessups|
publicds recr.,afticomaniss eepenhednaednaséusbei orsources
devehdopr med participation in public | anmbemanoafge me

vesi tor onenher mati onalh afdoercersetasB etihhh Gahlei fcoornnsiear vat i on
interpretiveaserwocki pgomoaen with partners to hel

Congressionally Designated Areas

One twlagt Congrdesds tllwansg proviecti on of wunique recrea
host of ot her soci al , economi c, and ecol ogi cal vV a
specific managementc rQrgeusitr eNaetnitosn a | T Gecl eBinai ecin fTirsad d n i
ri vers, anide deasrseg ntahtaeedeavs utcthat pl ay a significant
recreattbe 8ceosaeBevadaTmaodi on ba&losw onomes aflr.om 0

The Pacific Crersdi INa@POND)ali Sceme cof 11 meatnieonal s
of the most remote | opgrdénst ascpathai hsdebstggnaved
Beginning in southern California aantbheoMe2i 68608

ncement of scenery, ot her2@k3pbeti ogyvaebrise s han
e-regoon only three meldsrtschatkKewdy MedauTuememnes
ers. Five ofr etghenri WCeortdgd oinnwotolde Chhie@k, ©Owgas Ri v

through California, Oregon, and rWashRinrggtonc aamadilv e
1980 the trail traverses the highest el evations o
designed to itnhcd uhdleshporrMwi ansanaf Skyline Trails. W
the natur ewattaod pmadwidde i ty scenic, primitive hiking
opportunities and to conserve natuoirdbr. hBEBhoeithe
within two hours travel time from the metropolita
Seattle, there iasnd vhdeke nddd masnedno fdRdera Imliafy@ 0 mi | es h a
i ncr e asceadn tsliyg sitnf dtehceadle, baenbi §4hded8¥7v issdetd?2. Add
threats include wildland fire, scenic corridor im
trespass.
The National Wil d anmMdNSRSEN i cr RA breedrsy eSsycsdretmai n r i ve
outstanding natural, cul t-fulrawi,n@ndo maictriean i fomral t v
present and future gemat¢tedt asnsgi ltbitgahd ngic BeliSs 4d g 9 iv
wit hinrtaheNeSiiada olmi.o Each river is administered t
water quality, and the specific outstandingly rem
Designation also provides gur ataegy ftor edlflecltamad v oi
corridor. Wi ld and scenic rivers allow existing u:
river protection. :Rtlfeouyhl tbe assepsmenttefl hydr
resce devel opment projec2pshmwotdghnthdbepdetseégniadeda
water quality and out st3gndihmgluy imod rhaermnk ald| e cwaloume <
devel opment , touri sm, or recreatienbl | umiet edssapg
that property values remain stable or increase on

h a

h

v
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and North FRoirvke oAsmmeorti coaugrtr esrttaltyutno ror rrdagrueatr e mentsee
Boston et Aalmor20d&tailed assessment of each river
Ther d6a&d ci tmi o reasl of recommended swirlredgtidomd. bs @eni ¢ r

In thea Slieewdgi bhot here danmel Bppnoacmaseby designat
Nearly half of the | and base i Theéhma|[Bo0BiI0cnr 8 y ada
is managed by the Forest 8etviSeevi Man st cleendh eboys aa
combi ndteigd rerl eaff U loant,i on ,p oFldiresyvt 23 &@mMYi ¢ ®r est pl an di
wil derness apeaifligies oesavenamage naftegp Eanest Ser vi
full management® Iwid deamsistsi lnietgyasfndrand hehai es respo
three others.

There have been 12 bills passed by Congress desig
startihneg owiitghi nta l bil |l in 1964 which initially des
added acreaeddétaondst hee beHown iThet lwée | grapess syste
657,748 acres in 1964mo stto wde Gl p2a>ssds edld ri dns 2a0f0t9er tT
|l ands are mostly in the high elevation ecological
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Wilderness Additions Over Time
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Ecol ogical ZoneNumber Percentage of Total Acre

Sagebr uskhunrPiipmerodnl , 779 2%
Foot hil 45,819 2%
Momath e 475,133 18 %
Subal pine/ Al pi nfe85, 376 30%
Upper Mont ane 1,260, 499 48 %
TOTAL 2,608,606

Thirteen of the wildernesgianeas.eihmthnttéhes olfda orgaa NRe
through Yosemite National Parkhesechbpeedl daeing t|

of contiguous wilderness. This is the second | ar
United States. Many management issues cross admi
coordinanednwetdi sciplinary and interagency appro
have a |l ong history of coordination to ensure con
regul ations. Such i ssues-nbhovedéevbl apkcbear mana
meadow/ fen/ spring management, air quality, resear

Economic Opportunities for Communities

California has historically provided recreational
tihs use is expected to go up. This is a result of
softening of the national economy and the volati/l
closer to home. A 24009 asntdu dhyi gshh owss kt haactt i avd vt @ rets ,
climbing, and wilderness backpacking, wil!/ be inc
California. The same holds true for moterized tr
high risk adventure that wild.l continue to be of i
2009) .

Vi sits -teogitchre fbaro all types of -gecirre@,t i ngmpeixmpe,r iteir
hunting, fishitnge,s mmntdoraidvedtaatei wiporca)] play a ke
empl oywmemptr ovi ding opportunities and goloodkcsaland ser
communities benefit economically fr om tshkeis er evsiosrittso
and gift shops. As @& erl @su ltltog csadbsitesacidnr amied s afnar t oawr
these abundant recreational areas. Trheigsi oins wehsepr eec
t he Sequoi ar,r al nNyaot,i oannadl SH qere ¢ wté $ tad d ¢ a werctr efadri o5 vi s |
Nati onal Forest System | ands in the Sierra Nevada

of the Sierra Nevada probabl yl éavaes|l D nien otf h & hweo rhli dy h(
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Given the amount and varietyreodi orcrietatii sorbresdt opyproj
in travel and tourism make wp manlyi gloanpmrurnpg @riteessgel a
in the centamddamdanadutMeecmal fe 2013) . A study es
county empl oyment and earnings generated by visit
i mportant to ecomamnyiheéds ei vwiMdaniopdespep®ddodmgtabhkccoanhns
empl oymenpenodn®B8]l 4county earngergesdnte Mphoy @emnmnt gn
32p2rodnttarnings),peéenpén€Emphoy mpRrB o n tgast)h,i Band

Sierra Copentwyént2np.l oympert odntktatdhidgs) (Dean Runyan

201 ®While recreational jobs provide an i mportant s
region, they ar e stylparmrc adtltyerl othves cigtaiga maglv ij fodbreess ts u ¢
mi ning and agriculture. The 2011 avera@®2annual

whiichh much | oweegi bnawadedet$S&d@e 776 (U. S.20Dlep)art men!
Nonet hel ess, communi ti est haer eq ueacnotni ot nyiadaanialn yay ludad m et rgd do

reeati onal opppotetsnddiri ers @uwkdl i er elgainodns. i nMotrhee dbeitoa i
i mportalhfloeest acetieciomioens etso off hl ocal communities a
Resilience theme.

I n addiet ieccno ntoomitch vops p®bditn@nt ofsupporting jobs i

counti esr @qi e@cheei vbhei ortelvee nsiael d g otma s i ¢ olr | spteedl i g, an
supports critical C 0 usna lyecsodtrlapicd eestt. © pTetamilgidd midyb colmhdle s
services while travelers are visiting an area, an
i mportant | ocal gover nmewhemrevwinauietsori ns6flleandd iprog aa dC
perodntal |l sales tax revenue colpleerceteenddl ipn nteh eCoauau ry

(3PPeFrenbBierrap€opphpl ay8s(PGorupnetand | nyo County (2
perftefibean Runyan and Associates 2012). ouWhsme na

in t-hegéaiwdh t herefore forest visitors can influenc
oppoirttivedsti ve this tour i sam Kk ss,ucan datshritesweernnott ddaanallo t p
be attributed to visitors to the national forests
Demand is going up for the Forest Service and oth

hi gheal ity recreati onradgiomm.or tAutnitthiee ss amme tthiemeb,i oF o
decreasing and fewer resources arkerawaailoballef@aaim
devel opproew umriagviiese omanagpgemesretd ofecd eati on. Any d
the recreationaf+egxperi encani nntabeéel badwmultd rmessul tt hi
them goi ng el s(eJwhaerreez tebts radlic.s €2ale®)d.cabodemneossaniyn It h
bi-roegi on are dependent on the visitatioamndhat 71 es:!
therefore, a declining Forest Service budget to ma
new opportuoi $i eaer etghieotnb ivaorsei tl ooki ng for threatens
guality otommbeitheshébeén and Metcalfe 2013).

I n 2006, t he Forest Service undertookytimat Reanmaédaf

recr sattieompriorities and establish annual progr ams

mai ntenance backlog that negatively affects the q

backl| og snioloffdoncant | $4 @l f erreegsitosn.i nDutrhiengbitohi s s ame ¢

infusion of funding through the A%aenrd cfaene sReccod vl eercyt
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from the Land and Water Conservation FeumedntAct wer
Thepreojleactgsd locused on addressing Wasi boal s¥t ssfact
Monitoring (NVUM) rseurweeryes .i minrtahweumméehd itshesi t es, ther
funding to substan(tiiruvaazl etraduce@0tlB¢ backl og

I't i s also important to note thatrecirgiatomonadt iopfpa
ardeependent on a well froartenstaspedt andohunofrasatngect
amount of tUehencedf onai hhe transproegdiadn ofnsn arf otabshl i |
consi der attihcen gaufafnetcittiyegmea muan & li ryi toif @e.f eFore de x a mp
mai nt emanmmsedsonsi der abl e on tth e nTaa h oFeo,r eSsitesr rwah ear ned
estimated backIl og ofansdl 2892 9ninhil Ii|dindSF®BIF0sZp G@igl,il vikdry S
SNF 2009 NFURQRD9) .

Communi tdiegpse ntdh aotn  vi spartr t neiomésdbord@mye ndreent on t h
Service maintaining a high qualithyueoft or evcirsedat.i onan
ofdlecl|l f adbgddpentdhsel gni fi cant deferred maintenance bae
opportunities for wiommunhei @agenoy paotfmend and mai |
recreational experienedeas.ed sTeevwsaal digrhddpurdies m oamml ng |
Such partnerships can help to provideethartepéesFo
Service budgets alone would not be enough to deve
2013) .

Commuidiasegd stewardship and public | and volunteer:i
and communiaadeat iherd pticngl € o i ncrease involvement fro
amenity migration of retired people into foothil!l
expand the volunteerThedépat eecicslbhiripbapuskdtorwer. kK ¢
on nati omalj eftdhree satty@ih cy | acks the resources to acc
Partners Accomplishment Report afroruntdh @&c6é5a mullifoa tce & o
volunteer ,havind apeopeokkidbdmat eyhd@Qrs within the rec
functional area. At $21.79 per houresttihmnea taepdp rtao sb
more thana$dionifioant contr irbeuwtriecant itoon tahned stuosutrais
regirhRor est Ser vioualciatny fvionldu nhtieghr experi ences f or
achieve recreation management goals that may not

2018 ,nk2 614 3) .

Speci al uses are another way that that the Forest
recreational opportunities. There are about 900
about 100 are Seplziad LUcecrsaage dty indd heedbi ®ati on op
and access to the Nati oAkarhajForrietsyt soft ot me vaammd ryc ioe
usen thegb®mr esent public and pradnmn adpep gratru mietrisehs pa
possible | argely through private aigrea@ptrmemnti aitre df a
dol | ars woultdo bpr a wisdid ftitced echdslowedelr evbbecaliseet ke
are provimeedi my csemvice providers, their supply a
demand t he mar ket and the economy.

70



Speci al usesewi bhi al sbakbepondomi es, as visitors r
goods and sdrfeedct else a (Mahs sfi gdhérfalcamevenues to the t

special wuses in the regand apmeoatht # & Oeugsiieobnl isoebr hviae
|l arge numbers of visitors. FOroexatmpl ., 1 srkii |l lairema
year. Others, such as organizational camps, provi

young people that gaheadttihtyi ¢alf etsd yéetsalainidsithiami t s.

Uncertainty associ atsedvewilt ha st heen véa coomomeynt a | concer
speci al use activititdeextlemti textpmansaibonidfy smedioalect
associated with Forest Service budget | imitations

2004 Sierra Nevada Framework

Recreation management was not one of the key prob
Howevedecitshieon reaffirms that providing recreatior
maj or missions in California, along with providin

The introductieowmonlo dihec 29D99Ded Fivladmde nsicd dreirméEitss 20 @4
Framework stdeedes ait swa uht quet andsvital premeuvact:

influence, without permanent i mprovements or huma
presedgrrvedi ssrasnmnatedaamanagieng whrdlighes for reso
objectiThesarea generally appears to have been aff
i mprint of humaniunynbost ivitdeeskbSsae b g fabotitd 8sat Idhlanyd i n g
opportunities for solitude, or a primitive and un
i mpede or interfere with natural succession in th
The outstandingly iremawiklad i areds ad dessgieafbdrei esthhe d, ar e
candi dates for designation, or are under study, a
of present and ffultawiengenendittiiomrss dfr ewi |l d and s ce
river s, arenpiresetueaeade hamabe evident, but does n
succession of river ecosystems.

The standards and guidelines calplroft@rctmistpiog @ teido o w
Northern goshawk demar s.ehedenand fisher an

Lands are classified into two types of sensitivit
resources. Charses dtdiamgenthawvequi rements for air gl
or national p@r&cr easndisn owvieze .5, Ve ot her cl assi fi ceé
|l evel s exceeding regulatory guidelines.

Since the 2004 Framework did not ,anleredesci siecm elaad d
direction rel atredentondiexesctti b@ema ahdoteséespl phans.
include direction for recreation future condition
Esti mates of recreation | evels arentismcdrua edp ealnlde dn
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These plans used the Recreation Opportunity Spect

and visual guality is measured using visual guali
recreation frvwim dvidnmrde rsancecersi cmmorhiov eorr 9 ,z etdg  dii sspesrr sseedd
and developed sites. The management prescriptions

were emphasderedi on on where other uses are not al

Thesoriginal forest plans have not always been am
current policy direction. One example is that the
Scenery Management System i(tSWMSQbijradthieved h@WQ®)h es e

72



ECOLOGICAL INTEGRITY

What are we trying to sustain at the bio-regional level?
1. Biological diversity

2. Ecosystem resilience
3. Benefits to peopl e

The SierraeNdwadaomitamai ns a rich difveCasliitfyoronfi aefcso s

species occur here, and 60 percent of Californiab
ecosystems in the Sierra Nevada, many | andscapes,
al tered by huonvaenr mahnea gleansetn t1 50 year s. In this sec
integrity, biodiversity, and ecosystem resilience
i mportant components described. Thcbumahabatchahged
and | and use, are identified and their i mpact on
Ecosystems, or-l thiengi vomgomendt soaf the | iving wor |
to the concepts wfdiecolsodiygalanidntegrsiytsy,embiresili e
ecosystem in simplified form, with insects, plant
nutrient$i@sngheomponent s. Typicquayi ceradeagt £ & ms
t err estbraisaeld)( laanndd ri pari an ecosystems (which fal/l
ecol ogi cal integrity discussion below is separate
Ecol ogi cal i nt egdielgy eiestdefwihned @scotslystems are re
et al . 2012) . I n more technical t er ms, the draft
The quality or condition of an ecosystem when its d
example composition, structure, function, connectiyv
occur within the natur al r anger offr ovmrmoastti ome ratnudr hcaatn
i mposed by natur al environment al dynamics or human
Bi odiversity, or the Iliving component, is central

i fe. More formally, addaorddivreg stid yt A&etUS HRdAmR2¢Er8e 4l

Bi ol ogical diversity means the full range of variet
organisms and the ecol ogical compl exes in which the
community diversang, gepetciesddveessiyy,

Characterizing biodiversit-grushoi-tiel pa#hnsése efgi me |l a
approaches can be used. Thef itlypestf iaintdor i ismcrli uduet si
| andscapoef pvaddgeetrantsi on, habitat, carbon cycling, or

pecies of conservation concern are identified in
his assessment, initial evaluati cn oMi |I{dotbentsiedlec
he Regional Forester, during individual forest p
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Diversity Database |isted overrédgbof. spéciebataat
coafiskter tabneati waintdy components of ecol ogical i
associated species, sagebrush habitat, and ripar:.
are covered very generally.

Coaf séter characteeimstiype, vaguyawitcth ecpaystan, and
connectivity is covered across all ecosystems. N a
for terrestrial Baodsystpami anmstaiosylsit leintsrye iwsi tnoirne |
the bounds of naturalThkarfilaowoand Wi egs!| 2ti ah. o 0Ww.
(especially carbon) through ecosystems, are i mpor
functionsd are &ey.todhecabiybiey ekran ecosystem t
fire or othenadeatdun alersr amanstressors, and stil]l

functi ons, is referred to as fecaaoss ytshtagm arfeseiclti ean d
biodiversity and ecol ogi cal integrity are fire, c
popul ation growt h. The relative importance and e
ecosystedn sacnuds saerde i n the context of aquatic, terre
For each ecosystem, sever al key ecosystem charact
draft directives: 1) they weraesr amd asbudregblaen;d ZB)) tthe
meaningful. For a complete description of the cha
background on available inforkReadiiomalonLit\nhienmg Az®e:
Aquatic Ecosystems

Aquatiystemamaes (in the water) and ¢iamar iiann ebrdasaeccke )e cax
l inked. Water moves between them. Ani mals move bei
plants are influenced by altevce lesc oasnyds tteinmsi nagn do fa qwaatt
affected by shade from riparian plants and nutrie
make it difficult to separate out the ecological

There are unique features of Dboth that differenti
There are three types of aquatic/riparian ecosyst
springs. Each one of these has wat er shursrtoruenadnesd obr
rivers, there is a further distinction with those
strips of s hmeuddaw tweget atrir@am.nh oM r dshse rteh en absi d e en

on the ecol ogidcoaM/ aignutaetgirci teyc oosfy smmeeams . These ecosys
i mpacted by historic management, including road |
1800s and early 1900s, often prior tonbecwvming ha
recreati on, are used for current, more carefully

of speci es, including rare, threatened, and endan
The figure below illustr @&tl esnemis loifnkageas i aet weran
in meadows of thegbioarranNewadaebiter of the figur
shown. The foreground has a dense carpet of | ush,
backgsbawd a | ow ridgecwveéehedomesnt ainn peakolvehi ni
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photo are parts of the biodiversity that occur in
photograph of the meadow: aobr trdgghuta tiyigedh tli onwhea te, i & 1

| arge wings. It I'ives in the water for part of it
picture of a |l arge rainbow trout, owetrera tbuwetd dep ar
in part on insects for food, I|like the mayfly. Bel

meadow and other riparian vegetation are dependen
water that floothe svereamhenbankésédeomeadow at ti mes

or is Aincisedo it reduces the water source for t
species including plants and animabsrdToat warbeéker
birds eat insects that spend part of their | ife |
meadows for nesting and raising their young. They
bird igrapphoft oa frog. Most frogs start as eggs il
once they grow |l egs. They depend on food, mainly
above the picturuep odf tsheed pfleracagn si.sgTadaescsleo Sfeor m t he ba
chain for meadow ecosystems. Meadows are compri se
Not only do they provide food for insects or vol e
and oPtacn&kamtability with their dense network of ro

Ecological Integrity
of Meadows

Ecological integrity of meadows
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There are many factors that affect the ecological
includes history (i.e. Europeamexadti tolnaathemnnts,e,ediilrye
system, and especially c¢climate. Since aquatic and
rain and snow are particularly important to their
whehere are many different sources of information
integrity of these ecosystems (e.g. Menke et al

contentious is that mosddrods gehe arelsye aarceh @rn ds envoenri é
characteristics such as vegetation and soil s, or

2012) making comparisons between conflicting rese
proed di nformation on the type of grazing system us
Forest Service is also grappling with these issue

Aqguatic Biodiversity

Bi odiversity of aquat ibcy etchoes yfsalel moswewapgse bcamaatr eaoc(t setrrie
insect) communities, fish, amphibians, invasive s
water flows, speci al habitats, and connectivity a

AquaticiBasetchhds FbadnC

Behic ordweltltionhgn vimearctreobr at es are comprised of a gr
mol |l usks, and crustaceans. A typical stream inver:
speci es. i Tpeoy tfaort m paarr t iod |l afqgaudd eqgh saps t &@mtr efsa o d

sorce for fi sh, amp b abbsamd ,s pminde rrs p(aNa kaann i andds , Mur
al . . XZoWmpl)as i wionh fAref erenceod stprrecavmsd et haa tmeaarnes rteol a¢
oer al | conditi oqrFuafnissihm a0Mr3dabdnt aassessment of t hi
perennial, wadeable streams, Ode (2007) deter mine
was i n reflege ade dSe vranitdyi tonper cent were found in

national forest | ands in the Sierra Nevada (Furni
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Caddis fly hatch

The picture above shows a daddildg efsl yd iiyd mmgge dad ft medr im o

the | ae.vallhesyt aagr e shown above a river, where the &€
shown putting a fly, mimicking one of the caddis
are many types of caddi 4 hfelrieagd osand Tdtetyeraraeq u anpioa t
for fi sh, frogs, and many birds.

Fi sh

Biodiversity of aquatic-remd omnj pgssu phitgrheic® ysp eamise $
37 amphi biCbikrGspROdiléEsrf(y of these fish ahereaati ve
(Moyl e et 2000f1 188640 nati ve afriesh hypadigearddaah ti@pemd
per @aert in danger of e®X0i pericemt i nmteldehoahveend esgmaoltiur e
i solated popul aarieanstnr agmred t 20 ypdroovaantd extametaofon.
concern (MoyTlheee adnan2dgélldy) sasara donsequeardce of wae

nomat i ver ofdiuscht iionnt. This makes fish vulnerable to
fire are more vardamylfei samdpdmwlsatcieansaiinn t HMe Si err
and often isolated remnant snakfi ng mubhemm Imorge v ultinetr

These t Kelrindd r ootkhkdeampr ay,h bhleiwt ttireouKker,nhgol den tro
Californita, gbheeRatubobe Cutt hhrrocmat ttrroouut,, tthhee L@Gvweoms
the Central (VMdVyleg &k eWihlelaidamsRiI1LO®O@&n dMoydle. e20@3)
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http://pisces.ucdavis.edu/content/lampetra-hubbsi
http://pisces.ucdavis.edu/content/oncorhynchus-mykiss-gilberti
http://pisces.ucdavis.edu/content/oncorhynchus-mykiss-whitei
http://pisces.ucdavis.edu/content/oncorhynchus-mykiss-aguabonita
http://pisces.ucdavis.edu/content/oncorhynchus-mykiss-aguabonita

Amphi bians

Amphi bians (frogs, toads, and sal amanders) have e
Stataeaob6L28005).rhgions therlkei are several amphibia
thmrewnt ai nl g@d ¢, @ mBlirorgr @a Mewad ali ngyed doowa de stdhfer o g

Yosemite toad. The Yosemiitaen teocaods yisst ediiss.cussed b

Both the Sierr anl eagngde dnofurnotgasi na nyde [tlhoew Yosemi te toad
than half the known -heggeditresgsebavandethiengeéel mo
2011). The Casicrmaeleesdrfamat ihaasl Ideciln the sout hern Ce¢
The causes of the declines is mulkntaitpilvee armrdo uits, tihnof
chytrid fungus, and threats fromawdtbkervdsvetbkhpmMbs
201Résticides have beemtirimputi erag etdooatshiqr edca o ltaisrsdo, cdh
has been found (BBercaadufsoer dofett hael . mu2Qlilp)l.e f actors an
r

elativeof mpbetdnteterent factors is unknown (Pope
Speci al Aquatic Habitats
Cold water springs, hot springs, fens, bogs, vern
cal derpa oluwhikdedsi nct aquatic habitats. They are areas:s
aguatic and terrestiExalmpadreismalnhcdnundeplthrt i apecitedie

California pitcher pl anthelsmhhyamesatsrantd aeaaddr Be

ani mals because they provide a concentrated food
smal | and i sol at ed, they are sensitive to | ocal i
andcredMpbisonspeci al habitats are poorl y egnder 9tso md
avail abl e.

Aquatic Ecosystem Resilience

Resilience of aquatic ecosystems is the ability t
suppt native biodiversity and ecosystem services.
current and historic |l and uses. Aquatic ecosyste
reductions in water or glkrandas erndeawdmpineam ¢ hicin
di versions, and development of sAdrli mmpg ofrorr i hviemasn i
Sierra Nevada are impounded and regul ated to some
Wat er shetdhserwehelraes been a history of intensive mana
|l ivestock grazing that contributed to incised cha
hi storic changes, thAceopndiestéemoirtmh Newva drae €icloisg stt
(SNEP) report, aquataild ed edd \y s teems yaertge ratnh é rdedndite r 15 i

Water and Wildland Resources 1996) .

Habitat Connectivity and Invasive Species

Dams, diversionm<,gsr,oadcdarmd hterraiwlatcerodsivel opment h
rivers and streamgitomroddphecuthatshafllieat ed the habi
ot her aquatic species through fragmentation, sedi
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In aquatic ecosystems, the continuity of water 1is
down wat er c cawnrds €so.0 dNuntorvieswdtreoms héehde cdhaowrm.erThe ti mi
growth of young, mi greaai b ahamenhicabeédifts hnast or gl
i n water efrlacddwsr.e Toefmpwan erheé sameprernhdamd Keyrce of w
influence o Calslsi.aqm2@aliodle ddrfcence of conbkvinawusg y or
for some plants and ani mal s tihsam, owhidarre.MmiTdreatla f e
mountains to the arce ambsviamus Ityh eanf freecdtuadh ,by physi ca
di verMiimentsy percent whi hgsaondiceani mgnhapiatat has
physical b 4 rvroiyd res ed@®tadeamsf 0 1sih),. such as rainbow tr

I nsect &j rplsanmagmamghi bi ans | iving iimpaobyt endear str
changes in water fl ow patterns, water temperature
dewelment , r oad aonrd tdreaviell ocprnoesnstisngsn (Spanfandaaddac

Hauer 1992, Hawkins ete adégt dl99720Thomas 2005, Mo y

Fish stocking in rivers, stredmse redecedi nafi aed
amphibians, fdrggxamplrgugasteil dOdivinevrasa ve species, suUC
New Zeal and muedasdn atihlrso,u ghhaovuet sCparl i f or ni a on boat s,
sport €EDEB@OB)YwWplUbIlicized example is the invasion

Lake Tahoe that is threatening the Mmasticvoestaqasat i c
substanti al amount of mdrhey eomreco mmtercale ad fi fomratl s .a nHi
introduced fish and these are discussed in subseq

Most water deywoendo ptmeentsciospe anmdkadamgiermelntgf fradtlii mmge
water rights administered bpytthere FRtdzRadafEaCalgiyf or
Commi  FiIERTChe Forest Service does participate in t
providing f4e€rth ec ammdekintciyornrsypi cally provides condi ti
temperatures to mimic molrhee meatnwr aslmadedcat ssoyntiahla tfplisut catr
t he s1980e | ess cl osely managedt,heanadg uhma vensaedcdoesdy t o
particul arhleyadawratsmatisdtgaecnamsn k nown extent

Culverts on road crossings can also disrupt habit
speaindscausing amphibians Itloe dMha d £ tslhueeviretoyss d oo n IEcout

Service roads have been done, implications for bi
Climate

Effects of <c¢climate change on aquatic ecosystems a
et al . 2010, CADWR 2012). This is |ikely to conti
ecosystems through seasosabndhbngesasddcwaebtsedt em
spring runoff can cause changes in spring emergen
aqguatic food webs (Harper and Peckarsky 2006) . A
maycdene (Moyle et al. 2011). Species restricted
particularly vulnerable to climate chanfeg@Bbdyl e
frogs occur in |imitedi mactatcbasgandouimpgabésgfeam
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during the summer. War mer temperatures wil/| al so |
al. 2007, 2010) .

The graph below is a schematic shatamboWwhreaeghonost
It is based on water data from a stream on the ea
in the blue (darker) |l ine with patterns beginning
war mi nfgowenrd preci pitation shown in the gray (Il ight
there are consistent water fl ows, and then a shar
consistent and similar t o tthireo uvwgihn tDeerc eambde rs pr iWa g hf
there are more erratic winter fl ows, from more r a
from rain on snow events. The rain causes the sno
is also depicted, with peak flows in May, rather t
and July, and potentially periodic drying, with n
streams. I't is unknowesetohwhgesdwglt kbeoandrexbaentt
in terms of earlier snowmelt.

A Changing Hydrograph:
Shiftin the snowmelt mountain flow regime

Developing and anticipated
changes with climate warming

‘ Rain-on-snow floods l Predicted warming of 4 C equivalent to
\ a northward shift of 400 km in thermal
wetter & more erratic regime Stenothermic alpine taxa highly
winter flows vulnerable to warming, and are at an
n / ecological dead-end

% | earlier snowmelt

£ S

b3

a earlier & prolonged

E low summer flows

(]

7]

periodic drying of
perennial streams A
\-\—\—\\/\'\w AM/IA
= 2] o o > =2 = (O] o - > O
T ¥ 2 % F 3 3 3 ¥ 8 g =n

More competition for increasingly scarce water as
by a growing human popul atianemawg!| | mpattonangmadects
based on unchanging climate and wil|l result in |e
i n water csluipmpdtye foahoam g20 (2Nu.l I and Vi ers
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Fire and Aquatic Ecosystems

Aguatic ecespgpemgemsn ievotlhved over thousands of year
With changes in vegetation and management since E
and the effects are more compl iacraet endo.t #tUynpci hcaarla cotfe
natur al fire regi meediHam dyt RiIOD59gendmaltlhye dp ol i es
severity, intense fire patches, encompassing tens

Firas bbrn wiatlhiroef ntgheeec nmtiuemef i t nati ve fBiusrhheosn ( Br
20DBbhe response of aquatic ecosystems to uncharact

popul ations are I|ikely to benefei tl oanfgt eérerfm rdee,s pd vt ee
mortality in burned areas (Hunsaker et al. 2013).
benefit amphibian diversity (Hossack and Pilliod

vul ner ablfei.re A asn nbgdd edevastating by eliminating | o
When fifoésoawmed with internsedrrasi fflowlwls, crand oicicdigs (&
These can both rejuvenate i ntsthien Itohneg stheorrnt atnedr nt at
habitats (Burton 2005, Neville et al. 2012). Road
during intense fires and can deliver extensive se
One kcemdfieffect of fire is the addition of | arge
st r eRartatnit Nai mamhet 0200740,5 Breegory et al . 2003, Minshal
1994) . These |l ogs are iimperhamitt datn ffomr mi mgutp oo &
There are many controversies and una¥rswer gd sg we satt
actions on aquatic ecosystems. Research is stildl

mest appropriate and effective (Long et al. 2013).
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RESTORATION AND ECOLOGICAL INTEGRITY AND RESILIENCE

Three 2013 fires in the bio-region, the Fish, Rim and Aspen, illustrate the range of potential effects of fires
on aquatic ecosystems.The Fish Fire occurred on the Sequoia National Forest, where extensive landscape
restoration of fire has occurred in the past decade. While high intensity patches occurred, the impact on
aguatic ecosystems was localized and mostly low severity (Skaggs 2013Y.he impact of a single, very large
fire, such as the Rim Fire,with extensive areas of high severity may be overwhelming to the larger aquatic
ecosystem. Although soil severity wasmostly moderate, since the Rim Fire moved so fast, vegetation
severity washigh wit h most plants and trees killed or severely damaged The effects depend onrainfall,
number of mud slides or debris flows, the amount, location and quality of road and trail crossings and
rehabilitati on and stabilization, recovery of riparian vegetation, how many upland and riparian plants
recover and their rooting strength to hold soil on the slopes above. The Aspen Firaaffected a smaller area,
with more mixed fire severity, but with some key areas that burned intensely. Some important areas that
burned at high intensity were riparian forests that had been protected with little to no active management
prior to the fire. The dense, older forest with high levels of large logs burned very intensely, as measured
by the Fire Behavior Assessment Team (Ewell et al2013). This will have an impact on the aquatic and
riparian ecosystems. While some of these impacts would have occurred historically, it is likely that they
are now more common and more frequent. The result is some ofthe most sensitive ecosystems such a
terrestrial ol d forest, riparian, and aquatic burning the most intensely.

The photo below shows one of the riparian areas on tte Aspen Fire on the Sierra National Forestwhile it
was actively burning. The photo wasfrom a special, heat-triggered video camera in astainless steel,
insulated box that was set up by a specialized team of fire behavior assessment experts. Burning logs and
standing trees can be seen, with orange flameone to several feet in length extending around and above
the trees acrossthe entire picture . The camera melted from the heat, despite the stainless steel boxand
special ceramic insulation. This has only happened once before in the tenyear history of the team
(Vaillant et al. 2013) and was due tothe concentration of down logs and very dry conditions.
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Riparian Ecosystems

Bordering water bodies and uplands, riparian ecos
Ri parian ecosystems have more plant and ani mal sp
(Schoenh®©mki b9 dt2ehrer est r iaanli svpeercti eelsr athe t he Sierra N
riparian habitat (Kattl eman wainldd IEinfbeu rsyp etd@i9e6s) .t hAabto
ri parian habitat are considered to be at risk of

bi ot agn rdrpeaas al s o wataeyr csrtiotriadgaelr arwadt ¢+l Uigrsea k entgy et
2013). Two different types -mdadadwsa.riRar alretats, atrhee |
of variability, specicesarepdcbsalusbeaelditats and res

Meadows

Meadows are dominated by fl owering plants, grasse
typical upper montane meadow in the Sierra Nevada
dominated by analdged ewgrfdoswes, ng plants. The veget
exposed ground. In the background, a forest surro
some white fir. Scattered throuceghosut stphre ande andgo w na
meadow from the surrounding forest. This is fAconi

Upper montane meadow
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Natur al Range of Variability

Meadows vary considerably i matnhgesi rofc ovmadiitaiban irteyl. a
variation is due to historic human use, both r emo
during European settl ement.

Meadows have attracted humans for thousadads of ye

selectively harvested, weeded, irrigated, and pre
1996) . Native American cul tur al interest in mead
existing or pending stedaandsWKalpl pyopectiBesBlchmas |
Meekds Meadow on the Lake Tahoe Basin, or other c

Mono Tribe.

In the | ate 1800s, meadows -Wmeei daamatetcthbtbgkal he

use resulted in extensive overgrazing and soil er
Ot her meadows were used for hay production ( Momse
nomative species, féati cunphpaessalong aadurreed in t}
practices continue today (Kattleman and Embury 19
contributed tdd oimeaiesde dsd trheaatm d kesvred sse water | evel s
meadeooomsystems. There is a | ack of meadows that he
reconstruction of the natur al range of ecol ogical

(Gross and Coppoletta 2013) .

Current conditiahseocbsywéemyciomgoegei tuon, structur
were assessed in relation to the natur al range of
and richness, fire regime componentdso wsh,y dvreog eotgayt,i ¢
height and biomass, and upland plant invasion (Gr
percent are considered within NRV, 65 percent out
determined. The sotlatramsedofiumedadowashaand curr
di versions, and recreation, and wupland species en
suppression or stream channel inci sion. adBewsent r
showed 54 percent of wmaadovandt o/ilee si 2OilLed ( RMhy o fe
probably contributed to channel incision in Sierrtr
separate from t hadhe asf cotntsd rr ulcan d nuods rowmads, rail
variability (Ratliff 1985).

The overall bi omass in meadows is within NRV, but
NRV, mostlywadiueet pl mon Gsrpoescsi easn di nCvoapspiodnest t(a 2013) .
fires affect meadows. Fire return intervals are |
i nto meadows. Frequency and extent of small fl oo
guly formation in many meadows.
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Species Diversity

More information is known abduht-segyadowpwicl e@élsi oé ©
Sierra Nevada are dependent oowsst(rSinegd eyl aasnsdo cD eaS aer
Cdél aborative monitoring of common and rare birds
FIlight. Limited information is available from the
i nteri m, sever al speciYosewménte dolaect evd |l ow dV ylcaa
owl. These species were chosen because they occur
available, information on them, and they are sens
cl atme, water devel opment, recreati on, or fire. A
are of concern but comprehensive information on t
on plants wil/ be i nttcd ualredl iim ¢ mecif olr elsd b iatsastes s (Mmfe

Yosemite toad, an endemic species, and a proposed
the Endangered Species Act, occurs in meadows in
It oscupse than 50 percent of its historic range,
(Davidson et al. 2002). Mul ti ple factors have be
recreati omalt itvreaifli s,h,n an awiasleet irmadieatsieonrn,n mdltl ut
meadow wetness, and climate (Roche et al. 2012).
habitat. Recent research reported no detectable d
andgrumzed meadows (Roche et al. 2012). Because of
the toad is most vulnerable to changes in meadow
(Pope and Long 2013).

Willfowcatcher i®saobahed smpadbws that occurs in t
i's armepd aalt mih@ant s penednst rtanle Anenrti ecanshinminé&rhsen nbr e e
North Ameaereiadal wsi-roehggitoin s found whamdaea wis@w Insdh rnugb swat er
occ@mrce common throughout the westiar gobm tmaud hStodt e
its Frange.no |l onger found breeding in the central
Nati onal Forest) d@d@rneiennge peotp ualla.t i200n0 3t)r.end | ed t o t
flycatcher as a Califoldmi doskeateseandaygeradsspbdti

popul ation since 2003 has been found on stthe Tahoe
predator vulnerability, and parasitic cowbirds ar
breeding season (Stefani et al. 2001, Cain et al

direct effects ofhgra,zialgt oougvh |howt fdfyctahe ef f ect
through influences on meadow water | evels from hi
volume, and increased parasitic cowbimgl dnred ewisl (o
flycatchers is controversial. A comprehensive gr a.
to ascertain cause and effect. The role of i mpact
unknown.

Great gréawnrgel swasethat | ive in the edge between

anare | isted as a Caogleicfiersni @©ndtyatadoand 20@dent eod 390

California (CDFG 2010). Yosemitt earies ftohuenag o untn htehren nb
Some nest | ocations and other sightings have been
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Nati onal Forests. They nest in moderate dense for
grassy opénk2aoage) (CDkFey are found most often in re:

condiofa&r woodl and. They hunt for rodents mostly in
recentl y ,buarnnde ds cameetiadissnesr cpeat®86) onsn( Gheewent er,
downsl optree anews where they can more easily hun
not available but automobile collisions, di sease,
vegetati onhawe alpeene ntot ed ( Maurer 2005, Jepsen et
from fire, vegetati on management, or recreation s
(Hayward and Verner 1994). Currreatti amr emnfd sf iirne fri i
fire a critical threat. The Rim Fire spread in o
at this time to what extent habitat or birds may
t he iptarwwas | ess severe. But the fire illustrates I

l i mited distributions.

Speci al Habitats

There are two habitat types associated witheymeado
are home to a | arge number of species, and often
and aspen.

Fens afrcer pierag wktdraaowdsdwat ¢er inflow, and form over
Godwin 2003) . Most are |l ess than an acre in size
plants and animals (Sikes et al. 201vZ2z) .habReamnmst haw
sever al assegxmdmtns ( BSINEtPh el 9®i6g USFS 2001, CNDDB 2
threatened, endangered, or sensitive (TES) plants
moonwort ferns, t alolusalnmmismse sast efth,e d@amd ercumes 0or ou s
pitcher plant are found in fens. Five federally I
have been recorded i-hefgegadafeags | nC€ atsodandd, g saynedt bQwe n
t ui chub (Sikes et al. 2012, CNDDB 2009). Two st a
willow flycatcher, have al so been observed.

Recently, systematic sur veyrsegoifonf ehnasv ee hb eadaut ni &(h3ai2K e
Preliminary results show that some fens are at ri
tables from gullies caused by tr aridasd (vhe hkiicnlge sa nadn ¢
|l ivestock, andestedameas (Compadjand Wolf 2006, Si |
Aspen is a deciduous -tegieonhhalheonecwets @acirlossotber .
subsurface water, such as around meadows gdamditstr e
eastside | andscapes in patches, and in rocky talu
supports very diverse understory plant and bird c
oasi s (Sheppard etl,alEst200 62,0 1Ku h-a sRa paa b tagnd tolirs preera d

single mosltihisgleictiets i n the Sierra Nevada. Sever al

associated with aspen i-bckadtad NHapstbhekmd GowWamrlvki |

Mount ai n ABlpweerbidrid.t ri buti on i s -Burapéeéaygnreadtuicleedme o

many stands are in poor condition due to conifer
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The phoow oi sbedf an asapen csktyand,o paemobnegsween sagebrus
on the eastern escarpment of the Sierra Nevada on

cover of gray sagebrush is spread amongst rocks.
sizes, mostly smaller saplings, and poles between
younger conifers. This photo illustrates aspen st
collects below the soil surface.

Aspen stad on the Inyo National Forest

Esti mates suggest its extent in western North Ame
because of fihmhiestoaumpipgées&8heppaadddtr eali.s 20Mpb)rt ant f
regenerhkhtli bnngndoni fers that compete for 1light (S
Shinneman et al. 2013). Less than 5% of the exten
(Estes 2013) . Active restor@acurmomi ndirionngdome movaat
throughout the bioregion, but the total extent 1is
for associated biodiversity. For example, it can
vireo anadwmwe@anwar bl er (Burnett personal communi calt

Grazing by native animals such as deer has occurrtr
grazing -ign0Gshehamd da dramatic effect on aspehs( Est e
are muchcluowemtamgdazing practices including fenci
some areas (Kota and Bartos 2010) .
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Aspen are particularly vulnerable to reductions i
| eveoerl savailability are key stressors. Climate char
climate change research has predicted that aspen
hi gher el evations (Eelafnellsdiacequalllat%@d@omlmasmesmlpvemh
stands (LaMalfa and Ryle 2008). There has been a
of their high biodiversity value and thasemay al s

change (Gifford et al. 1984, Kaufman 1985). It is
and how much effect it might have on water yields
Reductions in available water fr onmyyr ocaadns ,altsroaialfsf,e
aspen. It is unknown to what extent these | and us
Resilience of Meadows

Resilience of meadow ecosystems is characterized
absorb environmdantrdblanclkeangaandorstdil | support natiyv
services. Meadows where there has been a history
intensive |livestock grazing that c¢ onhterrieb uhtaevde tboe ein
fewer historic changes, the ecosystem is more res
resilience of meadow ecosystems are | egacies of p
climate change. i |Gheanrcaec toefr inzeiandgo wsh ei sr ecsomp| ex and
devel oped The comparison of current conditions t
assessing resilience. A second appr ®haameil s ctomdd h a|
soil stability, and overall vegetation. A third i
body of scientific understanding suggests that th
ecosystems icritcsl wde smealdlowascpendi ti on from hydrol ogi
(Purdy et al. 2012). Meadows that are deter mined
be | ess so in another.

Based on the NRV assessmemtf deéerecrcihlbhedcaleavest i &5 p
were considered outside the natur al range of wvari
di fferent characteristics affect resiliency of me
these characteristicsregimpadewsnkhopwaoghout the b
The intensity of grazing can affect meadow condi't
infiltration rates, and r oetegliilpammas sr.cl ulteudiuddg i &
information on grazing intensity, wutilization, du
conclusions about current conditions in meadows a
2013) . Resuyéar fFomesat t 8ervice grazed, meadow mo|
evaluated for ecological condition and trend by r
Emphasis is on resiliency charasethertsands|l obngl tdr
on Afunctional groupso of plants. For exampl e, p |
as having higher hydrologic function bedcddsettshey

of grayzibneg dmaf fi cult to separate from effects fron
many factors (Frietas 2013).
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One of the most important characterid$iioospdbfai mési

connectivity. Wh ears tbhlee ns ti mea m eadh amme lc uh down bel o
gets drier and plants decline. Some channel incis
it is a |l egacy of past managemente, gswach ngs Mhads
meadows | ack soil stability, channel i nci sion is
of 100 meadbowgi on, t hesbaonchers found that a |itt]l

27 percent imphkley aitred-iys mgb dhmdOyly2Zod if s

Climate change can and may already be affecting r
(UsSDI 2013) .

Nomeadow Riparian Areas

Ri par i-menadnoonn areas include bdthrwesdy aspeeil ¢s asgf hs
grasselsi kgrapsci es, m&asémanaertd fhéermeaaddicmiptbe $hase |
settings generally have shallower, rockier soil s,
Many -dvaenldniimg |l &, such as the fisher, use riparian
(Zielinski 2 0alr3e .drCavhre rt o ptelcd essooh eas Mmoée sCalkief at m
owli®# the foothillr oetk )awo.odlamnads ( Ver ne

Non-meadow riparian area

This photo sh-mwadawfypipaltireamommea Ai smahé Bitoeam
through the center, with rocks on the edges and wu
size. A deaiseudtayerhafdweod shrubs and trees form
trees includleeahi maplaé¢ deandbilge shrubs creek dogwt

are -dapendent plants includingbdarmke, |lanmndeyelulmbw emadr
fl ower in the distance.
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Unl i ke meadows that have -begnhoextehereel g btedisd

avail able on -meadbwerspayiah mnomras. I nformation i
devel opment projects, but there is no single data
2012) .

Characteristics of ecol ofgiilctade ridnittedyiraintdy pdioscceusssseesd
natur al range ofawdrfiiane oms i anvegeltagi oal process.
changes, temperatures, and connectivity also affe
dynamics have been discussed above in aegahtic eco
aqguatic, riparian, and watershed ecological i nteg
bi-roegi on. I nformati on wafsi Intoetr rcehaadria cyt earviasi tliachsl ea nfdc

in the planni nigatpeg oaxred savwaasi lapplreo.pr

Nat ur al Range of Variati on

Sawyer (2013) conducted a literature review on th
t herkigoon. Little published information was avail
bodering the Sacramento Valley, Truckee River, ant
Ri parian areas play i mport aanarte grioolne sb eicna uesceo |oodf g itchaeli
of biodiversity, cohhentbet wgenolranhdoand watdelt oea

areas are outside of the nadlugwdt irmamsg,e wlferve rfiiarbea
uses and water development have concentrated.

Ri parian areas coaverofl adshse tllmaand aocrea,pdrude encompas

watersheds (Kattl eman and Embury 1996), and are h
ecosystem in California (Schoentiefrtrh 1&f 2ithee TsVpeencti ee
(Graber 1996) . They are considered Akeystoneod ec
role, compared to the area in the | andscape they

vegetati on al soysptleany sf uinmptoirotnasnti ne ccoasr bon, nitrogen
habitat. Ri parian vegetation stabilizes stream ba
provides nutrients to aquatic ecosystammds, aandd siux h
amphibians and some aquatic insects (Gregory et

Sawyer 2013).

Vegetation varies with channel conditions, soil s,
(Harri s 19t98al .Me2ddd,] Russell and McBride 2001) . [
including aspen, cottonwood, white or mountain al
2006) .

Ri parian ecosyst eéorgyso-maavieveb @ enviaeslrageegadbdlo ng t hose ar e
Sierra Nevada tmest (iSmpavatrd a ey al . 1996) . Hi mal ay
Russian olive and sal't cedar on the eastside espe
di srepi mbnate native plant speci es, and change wa
are found on both sides at |l ow el evations and can

There are often seververefifteect sTaonfarii xvasiwaeseren rhip
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cottonwood and will ow where a high proportion of
Ball ardl 2608yd.riparian systems may be Eb@madaxtadénhnty
det ai

l ed Il ocations of these riparian invaders i s

Ri parian vegetatiom mMagpaalmnstarcdiasamwhearedvat er f |
compl etienlayt eedl idnue t o (Wattdrel| dnawne laogpimemibue gt 1OOGE9 n |
studi ed waterefhieds havehel bao gaps in the riparia

rail
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wat e
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al so
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effe
Mc Br
nutr
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i mpo
di ff
and
in |
i mpo
Redu
food

The
foll
spro

oad crossings, ti mber harvest, private | ot c
ing (KonTdd fgepgs mthay 1®eO 6l)ang, depending on tl
devel opsme.nt and | and

rent flooding and fire that originated in ad
ers (van WagufemalmnkX0@é)d. Fh Mest chapactani at ea:
d to survive flooding or other disturbances,
nate easily. Di sturbance is important to th
i algr amdf dows create diverse and patchy veget
nities (Potter 1998, Kobziar andeMdcecBmiddéi2@O0
pl ayed an i mportant role in ecological integ

SO quinc &lc oRr oc e s s

a
supmd estsh ®n pmaarca g ecrebsh thithiad @ hiarv erhi apvaer i haand zao ndeisr
t on the composition and structiulte RBOGsselplarail
de 2001, ThSawgbkefelD1B8Bgsults in cascading chan
ent cycling, and food webs. Fires naturally

and ftédeye hay ptadambn upl ands 1(3Qol IGnnes oafn d hSek ir
i aetiesfffaemorrsi dpowuti ng shrubs, trees, fl oweri
cul tcyonwiftehr sd etnhsaet s hade t#Kamf@maan 2WdEGtdeen dan le r

NontLhke 820 X 1hy afnal imog-ien fi ensstemay s o eLcaskre . ChOaln3y)e s

e
r
Cc

p
0

u

af l itter into streams can occiumtoT&ambreeamyes
tsorft tpher tfhoaotd iavgdblaud ees i neg@st ssal amander s, bir
tions in deciduous shrubs or trees |l eads to
we b .

hoto bapowfia ®wmigbopesasly growingan raerceeant | y s
wing a prescribed fire. In the background, c
ting at the base.
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Recently sprouted willow in riparian area

Some have suggested that densaeriwiegkitmg iefnf @t & igr

intense fire during wildfires. Little to no defi
there has been research on the topographic effect
al. 2085, 29U06&) and case studies on fir,efHsgphetrearn zfaa
Fire | nvieatm @&#t0i6dn Riparian areas often occur in
concentrate convective orertbdeahirbaead fapmdfFyrep
burn more intensely in drainages (Agee 1998, Vieg
this occurs is unknown, but there haveabugemannumer
2013d fainre crews. The negative impacts to riparian

include the Cottonwood FirKaofmahe 20d4B9e MNMazitNiadh gl
Sequoia National Forest ( Skeagigns 20U13)qgn atnlde pDtsadn ib:
Forest.

I nformation on the ecological role of fire in rip
observations is that they are resilient to | ow an
enhanced by | ow to moderate intensity fire (Stick
fire behavi-foirr,e tpme migpi tpatsiton patterns, and type ¢
of high intensittyhdinmieparieawvwaarnea.i 3Wheomi nated by
fi-erehanced plants, the effects of high intensity f
it is very |l arge and soil | osseos mrneftdl grawt anf
effects vary depending on the extent and how | i mi
suppression has resulted in accumul ations of fuel
Al | iBauonm eI2l, 2Nort h and Van de Water 2011). Because
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accumul ations can be greater and more rapid than
effects of some fires as well ,i rbeuti snaatc cdedreirnmag ivnegr
Leaving riparian areas alone may enhance the 1ike
severity effects (Dwire and Kaufman 2003

Resilience and Restoration of Riparian Ecosystems
Resil i ence tga arze omnrge adteipeemdasndn t he intensity, ti mi
| arge degree. Since many meadows and +iepadieamenar e
activities such as mining, grmmdrntgantl oprgii airgi,t ya nalc r
regi on. Restoration is a key strategy for promot.
climate change, uncharacteristic fires (Hunsaker

2013) raenadt iroenc. There are many uncertainties about
Restoration of metdoweadpawaramd moeas are covered
i ssues are similar.

Restoration of water f loaow rp atetresr rcsa non nrpe guwlea tbd do ds
ri parian and aquatic ecosystems and has been a fo
(Hunsaker et al. 2013). Mi mi cking natural flow p
areas where feasible can -eeabgadefregidleig@aldie ff o forgifsa
native fish, and riparian habitat (Moyle and Moun
Yarnell et al. 2012).

The i mportasctopnpfbmeddowr sity and ecosystem servi
was identified in the previous subsections and by
Viers et al. 2013). Meadows pfagcuesygtiempoesahten
ecosystem services such as water storage, filtrat
al o been the focus of intensive human use for ov
ecosyst emshatnog ec I(iVmeetres cet al . 2013) . Restoration
stream channel stability floodplain connectivity
2013) .

= = 0O n

Lo
me
al

g et al. (2013) reviewetd ttyhpee sc oanfp |l gerxa z innt g rman a ¢
dow resilience. There are still many unknowns
er impacts and i mprove conditions in meadows w
interactiomnbaottywedmmtriomarsipeci es composition, stru
seasonal and yearly variability in watefLawagil abi
et al.. 2013)

Q —~ QO >

Approaches for meadow rest aredt iimrcida pend Chma nblee sd
2010). There are many different vi-setwse aam ds turnuwceetr u rae
ot her measures, such as bank stabilization are ef
effeessvefh these restoration methods for biodiver
and Palmer 2011). Research on how condition asse
bird diversity, amphibiamg, tfhiesk,onalnd i aqu aotfi ® nien d
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status of another aspect (Purdy et al. 2012).
amphibian status not. Monitoring of ritpard an r
not al | . The recent res-teactbr deeocoobkbgiatak t ha
needed to evaluate the effectiveness of restor
2) . At -ft &d toolrnoigeinee al melotnidi ti on monitoring of me
ducted on forest | ands.

ral |l Ecol ogi cal I ntegrity of Aquatic and Ripar
i ntegrated assessment of ecolkggiooabasedegmni exi

ail abl e, spati al i nformati on. This is a broad b

w 0 T To< T un o

decrease ecosysteins falinmitliam.i Mhd esn @aespte stsanenn e s
i f(aMroryil e et al 2011) and wat er s hiend sadidr it r$aotiniso n a |
ebémeaiwmrwhed assessments done acr oesrmrst & hfeomr egii
h forest.

i mpl e-bwmastear s maldex was devel oped by first assign
sence of native fish, amphibians, and insects.
asi vneatoirvenodneecideselwgpment , road density, and ¢
sent but now absent). The points were totaled
the watershed with the maxi mumep®iOnt ¢ . hefora e&x
out of 50 would get a score assigned of 50 per
| ogi cal i nt-eggiioly. atheoerses wahe Ibimited informati
ticul arsltyeron sttltopew, and therefore the informat
rare that have full ecological integrity.

he map of aquatic ecological i ntreeggiiany. bkl phne r
aubah pi ne watersheds in the southern Sierra N
ough I ow index |l evels. This is primarily due
tributions. Mo st of owheerest wot ht hegwateesheds
marily due t-matihee pspeseinee @fid nomntraction or |
ings are in the centrreagli oann dw hneorret htehren npoosrtt ieoxnt eon
eneap has occurred. This includes most of the M
m the El dorado Nati onal Forest sout h, t hrough
ersheds have | ow ratimghki gh madi mgsd dtowkirgkl elve
e, the I nyo National Forest has a mi xture of |
er development in some watersheds but | ow deve
HuMmbioy aihe Nati onal Forest to the north of the
i onal Forest and these indices are not reliabl
sen National Foresw wathngest!| Al mhdeghlatleeasndd &
the |l ands in the foothills, the extensive area

o<

mbi ned with extensive water devel opmen te, i ndi ca

Cc
S

eption is on some watersheds on the westside o
h are stildl present .
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Aquatic Biodiversity

Multi-factor aquatic biodiversity index by
6th-level subwatershed unit (HUCI2)
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Terrestrial Ecosystems

Forest s, oak woodl ands, chaparrhl orsagkebndsbcoansd
They cover the majorirteggibtde.thieced raamn digac\vagpckea omitaah asb
diverspegiuest o a diversgeol oggwie,i midpodroaphrw,er al
biroregi(dMaB2D006R). To the north, the Great Basin, Cac
ecosyst@mesat TWael | ey of Calhiefro&arti aBaiss nt ca ntdh eMow easvte,
t heeadbout half of Californiabés 7,000 plant species
onhgrSe xty opfertcheentst atebds ani mals occur here (Grabe

At t hreghiomal scale, the most importhat aspests of
administrative boundaries and are common to many

fire, human population growth, increasing recreat
ome aspects of htaevrer ebseterni anlo teacbd syy sctheaitmsged and ar e
nd management interest. Many different aspects o
ssessment. A set of wecesygbdbbemoahar adthét esbmaaed

nformation, represéemwmtnatbifveaspfecd scrodssecol ogi cal [
0O vegetation structure, |l andscape connectivity,

spects. An addti tilbe@eathdi dceer wasi ¢ were of soci i
ensitive to one or more key drivers or stressors

w9 T T 0 0

n the intfriolduen i-f@imldt efro @meelsement s of ecol ogi cal i nt
eersrt ri al ecosystems, sever al characteristics wer e
xclusive. Natur al range of wvariation {f£o0ofteommon

spects of ecological i stse g isi-faiylctodarr saeh arsa @tne reic Visiyc
ffectfibhefiasepect s, including understory plants
elation to vegetatfi bhest-fainldit@ro aa $@mec tinsal.i hH dorin el adn df
onnectivity of California spotted owl and fisher
ofnorest habitat are of concern because of fire si
roadly. Afdtextdfngbiaddi vaesrpei ty, regional connectiyv
road patterns of | and ownership and | and use. Fi
cosystem resilience and t ot yr.esTthoer ep aacned ammadi nstcaail ne
trategies are a source of social contention but

uncti on.

- mW O®CoC TSSO 0O L O —

Natural Range of Variation
Under the 2012 Planning Rul e, fnatgurnagl erceon gegiofalyv

integrity. Ecosystem sustainability is more |ike
rather than targeting fixed condit,i oShasf fforrodm esto nael
Safford &t coalmpi(2@12omprehensive, scientific lite
variabahdt yhese are the primary basis for the sum
Climate is a primary driver of the natur al range
fi.reMuch of the detailed information on how veget a
recent , in the | &4t madwerrhals tbweredr evbetytears with few
20t h centuries thamrOibB eaThi erEpawipethlkhd e orfdr e
conditions may not reflect what wild/l be resilient
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war mi ng( Ml I mateand Wool fenden 1999, Saffff@rd &£t013b

(2013a) included a summary of research on ol der ¢
l' i mited to pollen and charcoal records.

Most of thhadiwialtdlrieffeati onship knowledge is from th
| andesscapFor exampl e, research on habitat associat:i
prefers dense, canopied forests. I n the past, whe
were patchier (Safford @wWrl3bowNtolme hoRIOL 2Wo windl h a v e
hi storic conditions.

Vegetation and ani mal communities shift across | a
areas, such -asgmosat bhesbkbBeshi 6ts areé¢ionmhtewewi t hin
centuries For exampl e, at the |owgstonel enoataii eass o
woodl ands, chaparral and grasslands occur. The ve
sometimes up orOuwWemwnl o0 mged etviamme omer i ods, thousand:
a mosaic may change. Since most of the informatio
el evational bands of the currenhemnatucal ofanmggetd
variability. These are the same ones shown in the
resiliency: foothill, montane, upper moijnt minger sub
and sagebr udgh.sculhsd olnorngedtor t he montane west and
where the most changes have occurred and most act
Foothills

The foothildl ecol ogi cal zone occurs altud heak owest
savannahs, | ive oak woodlands and forests, narrow
scattered gray pinebeconnecopasico@hthatu@hertalal, kinlwe
and fire patteutnssi denadtfhatmstyer omfe warei abi |l ity (Estes
The fpohbhilbk amonganhttef magmemal eeéredom urbanizati ol
mostly below the westerRr ok hidakKausddm Bif9t9ég t iUSHSElI 210
see developed ar ®¥agembpatianfisemesttyoalt of the n
resul t of -npaetrisvies tsepnetc ineosn, ur banization, water deve
agricultural wuses.

The predwobwows a typical footatiidnalardkedesger frmm etgh e u
bl ue oak wo e4d0l apnedr,c ewiotvhe rleGe goeemn, craatpiexe odnmoalt | vy
grasses is shown. The topn ofn anheevieorwgerre erni glhitv ec ooran
hill sl opesntxttme i migddlpeiof th€aphdboboni bapoepiiesl
on t hd aouwmtgh as pecftasc.i ngn atshpee cntosr,t ht he oak woodl and
tops of the slope and ridge are rock outcrops of

Natural Area.
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Foahill landscape on the Sierra National Forest

Mont ane

Ponderosa pine, bl ack oak, mi xedwsgoandomenri seiplei a
vegetation mesadiec momt alKewe udensan (efFi tads 2007) . Comp
and fire regimes here haswet tclheamagmedd dcioenesldadregrea byl yo ust
natur al ranganndndV¥ emd o rakKiaduif dnami( 120D 6f, madFn tets al . 200

Saffomd Mé&rlrdi am 2013) .

Typical montane landscape
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The photo of the | andscape above is typical for t
faddl ored | eaves, are interspersed with-fdanyon | i\
There are sever al | Adgensnagst hwei rihghheiof barek phio
drops off steeply into the canyon. These were |iKk
canyon, a |l arge rock outcop is partialllpscohatred
are |l ow growing because of the very shall ow, rock:
here. Above the rock outcrop, which is at |l east t
of hardwood, coniThercawmdrmi sedessandsore than 60

The degree of change in tree species depends on r
Kauf man et al. 2007). On many, drfeacingosikesdeappsp
oaks kaeaseéd substtamliteradnty samaecisdhhadesuch as cedar
(Saffor8h2a064a3bdl erant incense cedar and white fir
pines when not peribygdil oal loy tmoidemead eoi nkielnlsed y fi
northern Sierra Nevada where rfaamifrad Islisp éd ,g htelre ¢
been | ess dramatic, wi-tihr aphégdanprloefdred @atn dnnd®w.u
near the red fir forests, a higher proportion of

domi nant speci¢y, isrddégher, canopy cover of trees
tree densandy liese ghedgehnesri t-Maudsmaowetr &Fi t.26807, Saffo

99



Montane mixed conifer on a dry site on the East Plumas National Forest and
moist site on the Eldorado National Forest
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The photos above il lustrmatfert He rceisftf earnedn tl itkyed egys cah

suppression and |l and use history. The top photo i
Pl umas Nati onal Forest, within the Moonlight Fire
inches diameter) ponderosa pine stems can be seen.
Dougfliars and i ncense cedar seedlings, saplings, anc
ground. I't is not possediateotbeekwhat besabebi nd
Fire history studies in this area show/(tMoatdyf ierte
al . apdo66he stand would have been more omoemtwith
| owersf amoamtgh sl ope on the El dorado National Forest
this has a |l arge incense cedar stem in the foregr
faddl ored, red, aycelfliocw daongdwooorda ntgeseéPz edamwdi s &plfiimgs
incense cedar. I n the background, patchy |l arge (g
fir, and white fir are seen. Althbegiweéhrt&i wassah!
|l ess regul ar, indicating either patchier -fires or

Kauf man 2K®DEGf, mé&En teB97) .

Tree regeneration and tree mortalityuhayebuohaabed
to fire suppression and apparently climate change
sugar pine, Jeffrey pine, and giant sequoia requi
(North 013k. iceeadeat h hhma@aughout the western Uni
decade especially in ponderosa and Jeffrey pine
than o percent to al most t wo 2p0elr9c e nSta fsfiomrcde 2tOhle3 b

S w”w
@ = N =

Trees are generally more uniform in size and spac
(North et aFlimueksieta®squent (Skinner and Chang 1996,
Kauf ma 2006r, &ad 8SetfWwade2011, Collins and Skinne
how th amount and distribution of high severity
been reduced substantially, ée&@udi ftthiec platt tteadg nr e@d o rhs t
evaluate, and is fimuddiedd by early settl ement fi

- ® ® S

With I ess fiiretehepepaecedableaekmpakatiehi n(EEbeest s
2013a, Merri amnZ2z@ls3e)s. i nHocvheavpeant js lall mmsdt hlairikdel y occ

reaches of the zone. The forest 2z onweh egne trse ppeuastheedd,
high intensity fire, outside tpespatblUrabmmangeactof
2013) . bTeheins ohbasser ved on the Sierra National Forest
Stanislaus National Forest wher edonmipneaatteedd cha ngyho ni sn

and hit dense pine forests oFi rpd aint a2Glo3n.s such as

Overall resilience of dkher £asesdtdsuoen siind eloaarhghey paanrdt
increases in forec$afdfeobsdct Z0bhaeqguphbas mcuyarly vu
climate changegecabetheyedeptenedr oa are expected to
Sequoia National Monument Pl an).

Eastside yellow pine (Jeffrey and/ or ponderosa pi

westside montane pine, aaldt moxghl clhhandes iforesmpos:
probably not as drastic as on the west side (Saff
natur al range of wvariability, with desiisteyr ftirreeess,
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(Reigel et al. 2006, Safford 2013b) . Whil e frequ

prone | andscapes east of the Sierra Nevada and so
intense (Riegelandt Talyl 0202®06%ki niPérant compositio
are still present (Safford 2013b). Type conversio

sites because harsh conditions make tree regener a

Jeffrey pine woodland on the Inyo National Forest

The miboivee of open Jeffrey pine woodktaed) nwot Naai ®
For.estThandowed bole and branches of a | arge Jeffr
furrowed bark and | arge branches indicate that th
hanging pine branches on theabkhcgreéntheettireechasy
These cast a wide area of shade around the tree o

grayish green great basin sagebrush is present, ¢c
Jéfrey pine, a deonwea matddéfesomanmigscattered brown p
background, an open cover of Pinyon pine and othe

tighter, triangular crowns$ haotvem about o2€@ hpemacéant

Upper Montane

Red fir forests, Jeffrey pine woodlands, | odgepol
patches and chaparral create a diver Xaummadi @ti n

2007) Red fir forest composition is within but for
var i gdtMelyietry 2torllBat)yur e has shifted with homogeni zat
increases in smal/l asdi medid@hmet tisesms raemsdi |l de orf e dod
and past vegetation management (Meyer 2013a).
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The photo below shows a view from an airplane of
broken up by intersperrgaedggradriutte 2r0o pleracwetndr ogs t
the crest of the Sierra Nevada rises up with snow

Aerial view of montane landscape

Fire return inteéevanl Wahtae rKtamiki geammé 2BiDt6e ¢ a | area b
has increasad Nagde e nd Kdadu.f anrach Ki2t0OE) descri bed the
modal, with fires occurring as small and slowly m
high intensitiyorfs raerse whiemdyc oanrdd tdry. Overall, ther
in red fir forests becausweeIf inrogd asirc abiisr et eeredy i tnoe sr aatr
document (Agee 1993, North 201t3éxt Fi Mer tplat2 &Y In)s. v/
el evations it is more similar to adjacent mixed <c
severity fire (Skinner 2003, Tayl or 2004, Schol |

patches bhod fthegsiemey are uncertain (Pitcher 1987
l ow intensity fires are suppressed that produced

documented (Selter et &Klaufnma®he etNardt h 28€8t0691.. 2002
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Gontrasting &ffrey pine and red fir forestsn upper montane forests
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The two photos above illustrate the contrasting J
mont ane forresgison.n The tbhdim phgt owswmewe fpa nwee rwo oodd ear
(l ess than 30 percent tree cover). The trees are
soil have developed. A dense carpet of pink, spri
two feet tahkapngteaeeghkeaf among t he dtemeses. oThe gh @twit
stand ofariadlfyi spaced, nNBo0s tilnyc hleasr gdei a(ngerteeart)e rr etdh af ni
monotypic stehg ehoai mgdA Bf@d wsaprocleent )t os ilt2e.i nch di a

are scattered. Tree cover is high, exceeding 60 p
sub of a rotterfoonag,allles sSotneamfonene bases of the
i noatiicnag t hat either the soil is unstable and movin
boles of the trees. The forest floor is visibly
tree |litter.

Recent increaséeated wmothambtgtasseostress, i nsects

move outside the nabNRYpbnramhgerefi sarimbiédtygci en
of chaparmont ame ulpgpredschlppeesr dEGLEhah@ERatregi me fr
suppression and Itahned nuusneb ehra waerudd edoimzcaa tsdefal, e x pect ed ¢
are stiRédpfriecsebdameng the most vhéoauadl ef tohei i |
dependence (baczaP&HPBECXR0O13).

Subal pine and Al pine
Subal pine fFargskty wirthin theMepeéuraO0l8B8pngEherfevhaa)

shifts in structure toward higher oechwsd ttyo sdlainmast e
war mi nfgogagnidng in the 19th century. Fire return in
increased in some types since 1984. Overall fire
climatic change anti ci pragd ®ge ifn rfer ¢ gye mey, agiez d i kf
in severity. Il ncreased mortality of western white
ot herwise mountain pine beetle outbreaks have 1ik
ofomse species into alpine zones, and growth beyond
from increased temperatures. Subakpichanfjer égEsshar
al . RAAGI, MO 2013) and ase lpy pprott@ thior®@ degcrneéde end

century.
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Alpine/subalpine landscape on the Inyo National Forest

The mhhotvee shows a typical alpine/subalpine | andsc
of the photo,l ws relddp e hi,s rioctkegyr g mer sed with a vari
pl ants. A few, scattered, stunted subalpine coni f
sits in a glaciated, open, rdunddeag & hyasiewm.ngdrowt he

subal pine conifers cover the rocky s Home erdi spielmgk u
has no conifers and the appearance -@rfowiong, gledrady
al pine plgabes$ weleindit he rocks for protection from t

Eastside Sagebr wlsuhniapnedr Pi nyon

Pinyyami per woodl ands and sagebrush arreegiremwv,al ent
domi nati ngriwhetr e( $ltati c5tdd 0 £2)30XEFHaAtion tahnedse ecosyst
of the natural range of wvariability as.Researudh o
on some aspects i s ext-popiper fovashehamedamwadedt ipl
many un&moasmnpgects that are widely debated such as

The photo below shows the sagebrush type, which o
front and middle of the photao,e saargeeabsr wsrh psehrrennbnsi ail
herbs can be seen extending across a broad pl ain
moderate to high, with about 40 to 60 percent can
the dagémrush. The photo was taken in the fall or
brown fl owering spikes extending straight wup.
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SagebrushPinyortJuniper Landscape (Crowley Basin) on thgo National Forest

Lormgerm fluctuations and mijgirnatpiean sh aovfe shaegeb rdwschu ma

coincide with changes in c¢climate over hundreds an
201G0rrent patamd scompasinei oataral wrahiget bplf awvésad af
patter nSherree mmaost .been an overall decline in sagebr
remained the sa-meani Recehtbybepinngoarmr oaching on sa
hi grciprid ation in the early 1900s (Miller and Wiga

more than 1,000 years of age and has al ways been
capabl e of growing on e twiedel80a0rs ehtays orfa psiodllys eaxnpde
intensive early grazing and reduced fire, in addi

The photos bel ow show-tuhne pdeirf.f eOne nth et yypagsheto f tpsvon w
shown growing over sparsely, vegetated, thin, roc
juni per -pinde pamgogrowi ng over a densely covered s
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Different types of pinyonjuniper

Little dirkicedt ewvii defnicee ofegi mes is available, unl |
scars can be used (Riegel et al . 20i0r6me Bgasreed o0 n

partially outside of, twiet ma#é s afl f mr @8 gien oo mararada ¢
frequent fires whe(r®l athemtlytlad,s ldet tdemvsarddedSd roazi 1
the 1800s and turn of the century resulted in dec
spr earde ngRdiigel et al. 2006) . This contributed 1t

Shrub cover and plant species have changed with ¢
uncertainties. Hi gher sagebrarsh2@®é,siFlyatiesn rz20 23 ke)

shrub cover, higher native perennial grass and he
(Brown and Smith 2000, Miller et al. 2001). Over
except-nhhei speci es, especially grasses. However, 6
in the area (Slaton 2013). The most widespread, w
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(Chambers et al. 2007) . Thge asiss d esp tpiowir Il iyt y nafe r esda
el evations and drier sites are the most wvulnerabl

Fire as an Ecosystem Process

Fire is the single most dominant ecol ogi cal proce
integrity acr-oe@nmudciheofnattiue ebiod fire has changed
and vegetation types since the |l ate 1800s. As des
incidence of Auncharacteristico firiecsi thaosf ifncrree aasn
preval ence of uncharacteristi-e€l dvatisomnsyeelslpewi @il i
coni fer forests. These forest -rteygp eosn ¢ nScad nipoa sds 270.153
a | arge progpdretm csrerofi cesqgs and are the major habit
controversy, the California spotted owl and fishe
Most scientists, | and managers, and the public be
desi fabl ot h soci al and ecol ogi cal reasons (e.g.

2013, Zielinksi 2013). In order to address the is
There have been numeroud cecmpmehdnsi venf o ma@itli atni @
fire, such as the book Fire in California Ecosyst
more recent information on the ecological role of

Van Der Waferdaf@80%42) conducted a comprehensive r ¢
frequency data for all/l maj or vegetation types on
of how much has been fimi ssedod wihteh nfaipr eb ed wpap ri ess sfir
analysis and shows the percent of departure from
|l ower @aheévmtdons in the central and northern Sier
experienced atrhairgrsedtne §ti rckep Yel l ow pine, mixed co
woodl ands have gendrhalrldys aepgereciasrec @ i anetawmo fi re re
research on evidence of fire fromSterqaue®irai MN@ad iiom ad

showed that fires burned on an average every five
1995). Currently, the frequency is more than 100

This extendgd haec rModso cmdNsatt i ofn a | Forest south throug
southeastern area, on the I nyo National Forest, t
forests and increased fire in degetlerevmtwhearse i mh e
and al pine areas, there has been relatively | itt]l
|l odgepol e pine forests have experienced moderat e

above toraahermage of variability section, histori
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The ecol ogi cal i mplications of these departures f

al. 2006) . el hoef efciorleo giinc a3i erorlan forests includes
plants, is important for nutrient cycling, affect
insects and di sease, influenceéesd goegetl®@t7i3on Chanagi d
Sugi hara et al. 2006) . The role of fire in reduc
been well reported. Less known are the specific e

specieskbytaspmets are described bel ow. Pyrodiver
1992) meaning that the diverse way that fire burn

Fi tkasuf man et al. (2006) d&eonrdi bend dgrfduwepse ndf wmalyasn tt
f i-d @p e nd emth,a nfcirrdaut f a I-ien hminkdi tfed.e A majority of the
there was historicakgyoherabaebediei(vani Wagbhentdonok

Kaufmaae) . Notable examples include black oak, de
pl ants such as bedstraw, vi ol et s, and mariposa | i
dependent, requiring firentosopemgdapetgdaatidsmpelbLéea
requiring fire to keep shadifrerg stliemm &mad re@mltdn aign

For plants, there ar e nvtarroideudc eedf)f efcitrse btuetn drse pteoa teendh
mi xeani fer forests (Keeley et al. 2003y e9ebnter ar
have underground bul bs or stems that store food a
to survive high fire tdmpddrnagt unraensy. | iRliaerst,s oWittem th

by fire. One not-abbeomrxamptbei @athtBobhba State |
the Cleveland Fire on the EIl dorado Nationad Fores
( Fi-kaewf man personal communi cation) . Ot her pl ants
patches that burn hotter (Keeley et al. 2003).
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Club hair mariposa lily and woollgeeded groundsmoke flower

The photo on t heflloewetr aobfo vteh es hcolwsb thhaei r mar i posa |
broad, bright vyell ow petals, with a | arge stripe
wookslkgeded groundsmoke fl ower. |t cekams efouBowhi bé p
pl ants are enhanced by fire.

Bird diversity has also been tied directly to fir

are promoted by fire, such as shrubs. sBirrud di ver
foraging birds increased (Raphael et al. 1987).

southern Cascades after recent | arge fires have s
herbaceous vegetati(omMRB® a0l 9)r.o u nRlu saknyd fslnyacgast c her ,
and fox sparrow increased. Mountain bluebirds inc
and using cavities in snags for nesting. Numer ou
woodpeckleeadawthi weodpeckerhr mastéaceranapgsuckhenr, Lewi s
bl abcakc k ed woodpecker). Dramatic increases in hummi

with an abundance of fBowerethgpetaohsal weormmobbseavw

Al t hough fire can i mpact ecol ogi cal integrity neg
shaped biodiversity and vegetation density in man
managiengofithat it has more positive than negative
Skinner 2013, North 2012, North 2013) . Restoring
| andscapes and years i s mofstmdnyed pyedioed,enier i ¢donthi
fires. A varying and patchy pattern would more | i
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Old Forest

Forseswi th | arge, ol der trees have besenf rgoneamilnyi nrge,d
|l wgi ng, and more recently | ar &e,ufhmagh WUiSBt6e MDi0tly afni
20D 4 A numbmearlesfodr | ar ge, aond dedmerdirrededsyi g ,vederd i
resting, or roosting.k€alfishera apotpiendeomast ego
have been the focus of <concbiroeginadn n(alheargneeme nett faolr.
2001 and 2004i, elKiermndel 12DAfB3) hese ani mals are predat
overall ecosystem function and integrity as a res
and Snyder 2010). They affect populations of othe
fungi or other ani nfadise ltihnesskei p2rOely3 )use for food

Al t hboghst cover i s genehbarod g/i B matnakclti-Kaacarhodsask i muecsh
199i6t)marse undiefaosNomr t h 2012) . A evd e hacroembvi enrayt iloinmiotfe
tree clfuirspesalaendnosai cs of dmerinmgg o |tamats sawnpdp drhte sau
eat there.

The photo below is of old growth ponderosa pine f
restored. Several clodndps( noofr et waoh atno 2t0OM0r eyee atrrse) e s | aafr
di ameter) ponderosa pine treebkovaresbkBhows awversaa
wildfl ower s. I n the miidddd ( si v tsanadil glketl wimpdtio fdipat
| ower tree | imbs pruned up, several feet from fir
seedlings.

Old growth ponderosa pine forest from Yosemite National Park

Snags and | arge trees are highotfy vNargeabtit eeesn it hel
have been removed entirely from some areas compar
mont ane pine and mixed cBaufeaanf @086t sUSFGaBRDLna
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Kauf man0 et .alecedrt summary of forest inventory and

are stildl l ow, mostly | Rescemhah aosme mMéemhacreeirmntt
|l arge trees, and oftenwtltbkbesakermanhhapeddd ¢Yearesp
concentrations of these fires on the Plumas and L
had few | arge trees to begin with and ndoevathha vaen don
reduced vigor have been reported, particularly 1in
density, ozone, and climate change (Van Mantgem al

Fi sher and marten are carniovorased tamat deseilnanfge et
occur mostly in mixedcoaniterfandsmbxedndamdwbed
forests on the both the eastern and western sl ope

The butsion idfi nfiiae”ena b | ptolpau | sagd v tomerim Si erra Nevad

but previously it occurred -tbgiooghobEarkphef westeap
to at | east some of Iltdhhef deedti nrabibudat radeical osl iil
vul nerable because of its |imited range .and denet

not kwhoywnt heyesgsltoamlmloit s etdee stphh & en car twhi d earbiintggatb aomd t chfe
Stanislaus National .TrFhoer eisnip a(cSpse nocfe rt heet Railm F2i0r0e8 )h a
but Il ikely extended the disruption in habitat.

Fisher in snag

The photo above shows the headgefsmadicrhepampteiekli Iny
has medium brown fir, with short, rounded ears, a
capture prey can be seen below the body at the 1o

Al t hough the broadeqedgr dmhiacte x tde rstt ra fo urhda rotn and
declined (Zielinksi 2013). Similar factors have ¢
trapping and habitat decline.
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Al t hough habitat resear ch ahsasso csihactwend twhiath fdiesnhseer caa
not known how they used historic habitat when for
on the eastern edge on the Kern Plateau are assoc

whercanopy cover is | ower according to district b
recent scientific study of areas where fisher res
steeper sl opes, cooled mbevebncl amgteatedewmwekumevef
|l arge trees and snags (Aubry et al. 2013).

Largei,nthengéi ty f ibraecsk tlharregaet eanr etaos eseeft bbdear by met a
ragment.gdtdi Babstatconaeenofortsi shemirtededastribut
f the habitat has a high vulnerability to fire (

o—h

Given the risk of uncharaeverityiftialéytehbat gear pae xcphe

from decades of wunnatural fuel accumul ation, <cli mat
believed that, if treatments can effectively reduce
may provide benefitd stklsat offset their | ocalized r

Simi thelre, are concerns about the&€alt hfeatnhi af spatged

gosh@k&ane 2013, USKS azilu@l ,amdit2GA@4L)ady popul ati on
spotted owl overbebr phser6dyéeéKeanba2613). Al t h
spotted owl is stild] i ntact , there have been conc
numbers of owls, high fragmentat i minx adchogqwmpar th, | la
certainty of owl habitat management. These were ¢
areas have numerous nest sites with | imited qual:.
nest sites i mpdagthed nliyE heexteeyn siiweesertainty about t
severity fires on California spotted owls and gos
fires (Kéhaere2Bad8)been a di spopaoapoftowhanheby bBighs
hi gh severSiteyr rfairhkevibnd atphaest decade, primarily fron
under very hot, dry and often windy conditions in

Research on the resposnsyd edfdeawlvsa rti a bll aer gee sfuil rtess (K
(2009) found higher than expected foraging in are
duration, sampling, and study design and cecnaome inf
spotted owls and northern spotted owls have respo
(Keane 2013) . A high | evel of uncertainty remain:
California spott edducowlons urkveiavnael 2a0nld3)r.epr o

Te foll owhows malpe ameapobfygonacehaded | ight red a!
reddots that have had mor artlarfah@&a0igent tsenmeadgivun)ed
more thanl &9ofppeocenstory tree cover. The | egend i
stands for Aprotected activity centerso, which ar
mo st actively used nest treeer ewlhere stelve nbagsgtearse
wi dely spaced throughout the assefsseaemdcemameaencdim
hundoftdshousands of acres in broad swaths (east t
Nati onalcniForestwhkhere | arge p)ordfi opmrsi (snodhed & rmda no AL
centr al powteigomngf otnhd hlei & b aadrsdrFsatuss, atnhde rSé earrea a\ral
that are smaller, but stiong itnhee xlcoewsesr owe s5t0eron0 Os |ao

115



and adjacent private | ands where there were | arge
1987) that disrupted habitat, Thnd laar@ae hacsedaurmfed
t he Rilm ftihree.sout hern Sierra Nevada ser dtriirdeySeaqqrud i a
extensive |l ogging created areas of concern in the
that have been i mparetieed bhehigbht seeyeaysfon the
Forests as shown onedt heismapel Dlweddeadarglesdt amr e a
area. Al |l onfalt hfeoroetshtesr hnaavtei oh a do ra tmolrde® ®twil tmysa cd red n
similarly. Most of these other burned owl sites o

Effects of Fire Severity
on 2001
CA Spotted Owl PACs

and Areas of Concern i
(Verner 1992) ;

«  Owl Nest Stands with d
Severity>50%., Area>50% )

© Al 2001 PACs |
 Areas of Concern
[ Ecosubregion Boundaries

[ ) 80 100
Ml s

1:3,000,000

Projection: Albers Equal Area
Central Meridian: 118 66°W
Standard Parallels: 36 6°N abd 39 4°N

ol

Map of fire severity effects and areas of concerns
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Forest Heterogeneity, Early Seral Forest, Non-Forest Habitat

Much attention has -beenl fbousetd emegihembotkdit at emi ¢
uses and current fire management have also had wi
tree dominated vegetnhafbonos dheferbatedl segbeahi on
2004) .

There are several tgpest of ypasltyhatradnohambaoar di f
Forests that have been burned at NWieglktaevemi sy, hi
shrubs, grasses, and herbs, as wel | as snags from
eafsley al 0 habitat. There are also patches of early
sects, oos &ihérnbaptt efloease saf vterged sa.t i @Wtnh enta yn corc ¢ u
ologic features such as | imestone rock outcrops
mmunities of plant and afmhliaas sSpepprports. uOWano mmen e|
e natur al range of wvariability of sagebrush veg
mponent, sage (grouse, is a species that it is a
ead,r ommd patterns of | and use.

OO T 0O« —
- O T O ® S

Early Seral Forest and Forest Heterogeneity

Early seral forest is a stage of devel opment wher
species are dominant. This vegetsatwbifomcmay c¢caveald zle
patches, gaps of single or several trees, within
settl ement , were thought to containdmbcbhbbmpoprhbepbs
and g&tahsasrerst uf oeest s. Often this habitat was di st
smal | and embedded in forests, throughout much of
et al. (2009) <calls this fAbhbecbrnogeneriyvyed Bgr asta
and densities, or patchiness. This heterogeneity
diversity is also affected by forest heterogeneit
The vast number of plant speciegiand maké& iof i mpo.
i nclude he details of all of them in this assess
the ind i dual forest assessments.

Brd monitoring across the Sierra Nevada provides
biodiversity and was summarized for this assessme
monitored daegoosn ((WPKRBODIi 012)i.ndh Bamimbaty of the be
il lustrates how forest heterogeneity contributes
nesting habitat: ground, shrub, | ower trees, over
acroparabkl of the forest, but | east often in | ive
shrubs, on the ground or in snags. Most of the r
in rock outcrops oratcel itfhfast. vTehgeestea tfiionnd idnigvse risnidtiyc,
bird diversity. More detailed asabwndi gaof asome 0N
structure is being developed for the individual f
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The pict hrye dfetarpgttameous forest below shows diff

with them. The forest has a | arge patch of manzan
bare ground dispersed acrafsts diidde opreeg cemal lo,f y dien
approximately 10 to 15 feet tall. On the Il eft, be
the back are sever al clumps of Il arge, ol der trees

They e approximately 100 to 150 feet tal

Patchy heterogeneous forest

In the photohbatlew, wobdpewhkee is shown on the upp
crown sticking out of a hole intg shaghelsniag. aTh
the middle is a hermit warbler that nests in the

by its bright yellow head, dark gray body and whi
colorfubnwgeterhttis among the -megitomowiotr i uilt $ ob rei

head, yellow body, and black wings. The tanager a
openings in the forest. Tharlowewalbferpiwituheaig
and bright yellow body. 't nests in shrubs. Final
compl ex col ofgirragy, twipt thad fhl wme bl ack c¢chin surrounde
vertically striped wings, and a gray back. I't has
head. I't nests on the ground.

118



Birds found in patchy heterogeneous forest

Similar patterns oWhut eweeWhiabswhllyhi moga nentpd isr r(el s ar €

snags or cavities in |l arge trees, but they forage
year. Mi ce are found on the ground, around | ogs o
clmps of small trees. These are just some exampl es
Compl ex, Recently Burned Early Seral Forest

Early seral forests following high severity fire,
because of the shrubsabfuhdaeti sgpapglsafiSsvangoasee¢s a
small cl umpsentpiat € hleasnodoocapessdepeonfli hge di stur bai

these areas can support diver se whliamt s,s hiirgdhd,y &arm
after.
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Star Fire on the Tahoe National Forest
and morel mushrooms fruiting after a fire

The photo on the | eft above shows a forest that w
on the Tahoe National F ereess t .s hA -idbesmwseen ncdagrppf entk eowfe eyd
seen on the forest floor. Above that, numerous sn,.
Hal f stil |l have bark on them, and half don emdt. . I n
The photo on the right shows two mor el mushroom f
is a morel that is standing up on charred ground.
are approxi matdeal ywoi x nchhelses nt @lilamamer, with dark
a delicacy.

Many woodpeckers are found in areas that have bur
and associated insects that colonize recently bur

burned areas are the alckwckédwwodpdeek&erandhehe &t
popul ati onbaokettheobdpe&ker and the California De
released a report on its status (CALDFW 2013). Mo
CaliformiaaofOre®ndarent i ofni ries dalev aeagd etbaagcgitrdgp osnt t he
woodpecker (Hutto 2006, Hanson and North 2008, Si
forests, with a high density ofO8na&gsef@eluteo aDO06

There is uncertainty about the historic patch siz
bi-roegi on. It is |likely that there were more high s
di st raicbruotsesd t he forested | andscape historically. T
descri bed by North et al. (2009). Currently, ther
severity, and instead exdardsiofe damedscapescoht it amnd
are more typical. This is a concern for connectiywv

habitat types.
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Sagebrush and Sage Grouse

Sage grouse |lives in sagrebprusxi rhiatbyi.t atlL o owattiho msa piar
restricted to sever al in the sout heast, on the |In
nort heast, on Hxpeanvoidoren alfliattéea uinmmwnasi ve cheat grass
fraginmeghthabitat. Al t hough fire is a natural compc
can al so e ersaupgitd iinnweosri on of <cheatgrass. Since tF
Nati onal Foregitenj niauhses ebd oibre mar e det ai l in the i
Land Use and Connectivity

At the bresgdesntal BBical e, biodiversity is influence
particularly urbanized and dfeoeré¢dpeldamdeasonrdaeia
with an emphasis on |imited management such as wi
Land use is important to biodiversity for several
uni queaspearesconsi dered biodiversity Ahotspotso.
l i mestone soils. Other areas such as wilderness m
sensitive to human presence ®peaicesvcay. mifrpegtar &
to climate change. Urbanized and developed areas
deer between winter and summer range.

I n between managed areas and piiinvdthe glbdomd iwshitchhe i

managed national forest. There are also | arge are
for timber and wildlife or ranching and wildlife.
|l ands wheosgecurasnchlithgis beyond the scope of this pi
easements or the detailed nature of private timbe

of Aopen spaced contribute itmplriecgatoincan s eocfo |l wigd ecsagr
such as recreation.

Open Space

Connect exbme banof and, ospepeasspabetat, and ecol ogi
biodiversity and ecol ogi cal i nt eqr idtiys t(rLibrud & nonma yoef
space provides a broad picture of areas serving a
Land where the focus is on resource management an
government a,ndl amd sterwatts onapdsamenmser enl pkevat eol
spacned connectivity for species and hradvithd sh alpiatra
for other species that. .Bhesespadchead i &eae mont haidthrne shs
patterns in open -spgcenvhArgmacoonsh tbesbubh and b

Ont hfeol | owi ng mwps apbeyn scsrpedactei ng a picture of the d

and pri vatmanlagednemherwas uncertain insoatédedépitate
as broawdthodeéesferent concentrations, or percent o
assessment area is subdividecepirtto dgifx ediefnfcersen tn
domi nant vegetation. On the western half, to the
The northern geographic area includes the souther
encompassi ngetthhier dweosftaetrdnePdlnareas £ nNartdhbeca s $é e FroNa@sit an a
Park. The centr al geographic area includes the we
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El dorado National Forest and adfacenst, pfosvamiet ¢ aN.
Park and foothil!l areas to the eastemaekoeg ruam htiflce ¢
area i s compri seuwoiod Nahtei oSn aelr r Ko mast Sz o ng Niad | @me
and privade toothil wesan To the east of the crest

Lake Tahoe is the southeastern geographic area, e
portitdhme dfbi yabe iNmttdromadi rFoprEk@sge ame no f |rka avicedt ,eM a madn dps
The entilet Madocn®l uding the Modoc National Fores

Management and privathérldanads, thlee Laastear Nat wo nal
of the Plumadad omrad TFaoheestMNa compr i se Tthhee fnooortthhielalsst e:
the most wurbanized iaand fhoav eo ptehne slpeabcpee r meotset @ twe t h n

|l and. Beyond the foothills, opneda spateal spmboteons
than five pethenttpeinmat ehéemadgipon.t i dndt todr twkhsed fb i los
Tahoet heerael taerr nat i ng | a7 e rapreand/sa twdi twhi tnho roet htehra nar e a

thamempei vate | andhe Eladgeadoeasdrochathi®o eh dlvae | @xtae n
fichecker boar dde rilpaemdvsat ewiltahn db,0 a | agacy f Thmsreaibl e
di fferent patterns in opemeatpagediwefeopntasobssthe
assessment area, in addition to considering cli ma
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Open Space

Percent of
East Private Land

B o5
North I s-25%
[ ]2550%
[ ]s075%
B 75-100%

2 Waterbody

Open spaces in the bicegion

Some of the foothill prwhvialbeevikahtmer iAwatta sledlrsd D1 aime
f oresftormanagement. These private |l ands can provi de
connectivity for a wide variety of species, if no
ti mber | ands oftr$iesarias Ramefwismpdl edwenti on on biod
commercial timber objectives can provide for conn
range in the northern Sierra Nevada and sout hern
expandiuncgc easnsdf usl | y breedi ng. Time will tell the f
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Fragmentation or breaks in connectivity from | arg

all affect the ability of species tmalshiliaveé nalrree:
been documented in Yosemite National Park (Yang et
may be constrained by developed | and, -pagtAsoaul ar |
t he Chi ef ovfi cteh ed eFsocrreishte dSeirn a January 2010 speech
ecol ogicalhei witoe ¢r inteagt,d sa tsoc ahlaep ggehmtd st appsoaoah fal br i
together | andowners and stakehol der § oacnndes | modrsac
they share.

Larg Designated Areas

There are five categories of specially designated
|l ess human influenced biodiversity. Trheehs en atnwrlailde
areas, speci al i nterest areas, and inventoried ro
more Aintacto (Davis and Stoms 1996), and are are
I n a biodiversity figalp9 9abnalryespiosrd,e dDatvhiast aonvde r&tl d msl
Nevada is in designated conservation | ands. Less
primarily for native biodiversity, and mugh of th
in the southern Sierra Nevada, are within areas m
primarily in wilderness areas and national par ks.
In the Sieregi Nevaterki are approximately 4.7 mil!/
Nebhy half of the | and base in the Sierra Nevada i
is managed by The BFwresu ®&ferlvdrde.Management manage
Nati onal Par k Service iln 6t4nmadbidoo.n aTche smaojfo rwiitlyd eaf
are from the Stanislaus National Forest south to
experiencing increasing recreational wuse.

Thi ssmaws special |l gr d® soirtgehmge tolend amedsuda ng nati onal

parks, anldasdateThparlkackground is tan, with bound:
white |ines. There are six different debigwated a
wi | dedaireks sgr ee n; i nveonltiovrei egdr ereona; d | wedsbsd kaarbetlause ¢ e nia € i
parpkesach; and nayebhaiv. mMapmentwat er bodies, such a
are shown as |ighttheueghdmet Boeugheanebtl Eoné€entr
designaited!| adiemg YosemKipmgan@aSgequnoNat aadal Par ks,
areas, shown as a band of dark green, ocmolhagke he ¢
Tahoe south on the Stanisl aus, Sierra, Sequoi a, a
inventoried roadless areas bordering the wilderne

eastern portion otf, tdleon g ytoh éNaWiotabatigMidew nate aNi ant si .o nTahl ¢
Monument occupi-ebhitbdeofvesher 8equnei a MNjautarotnearls Foofr et
Sequoia and I nyo National Forest s -harld Sdrfe rdrpeeci al |
Nati onals FHonr esspteci al.l y ndddiegrcaetndd adr eaaeyi romr,t her n |
specially designated areas are present asfisfmah | er
of the El dorado,, TahdodeMo®baoambati tmaakeRorests.
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Specially Designated
Areas

- Wilderness

I inventoried Roadless Area
I wild scenic River
~ Waterbodies
National Forest Boundary
National Park

National Monument

Specially designated areas
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Benefits to People from Functioning Ecosystems

Despite the many benefits t hreeygiporno,v itdhee snpaencyi eesc,0 Sa
respective ecol ogriecmdt ipryealcye sismpa catreed blkeyi ndgevel op mer

habitat fragmentation, i ntensification of human a
estimated thatpdyo®®dtibe &i eoséa REOv adan ds icveauled fhoe
affected by projected devel opment (Duane 1996). T
services perspective, as they have resulted in di

ecosystem servicedhegngdriolvée dieen of ipteo ptl lrat

Ecosystem services are the valuable outputs of he
peopl e.redihenbpwmovi des an array of these services
communitiesr,swolmdaprwatuct s, energy, and recreat.
vital services that provide benefits that are | es
they offer the ecosystem, ssualhia&s waldestciufsidslitvoena tsoifd
i mportance of the beeremfbesvpresi dedabgoeposyi ded
t heme

Successfully addressing emerging deficits in ecos
service production, as well as ensuring ecosystem
the ecological systems that provide them. As a r
management includes fcosmmon memeé ¢ ©0s toasiryesatleevme dd ¢ loi v
service30l,ftBFS

When ecosystem services are interrupted or | ost,

guality of our 1lives. The 1996 vSaileurer ao fN esvoamiea oHc ot
ecosystemhapravedsedr egi 6he( i ewart 1996). This es
commodity services directlaynd ideedt etromienxe dgittdhmagt etchoen
produces approxi nmatoefl yc obn2mo2d ibtiilelsi oann dwosretr vi ces ann

around $3.2 billion in todaydéds dollars. Water acc
value to people arouaddithe sMase whottd ewantadre omivagh t
hol ders and beneficiaries outside of the region.

water is very valwuable, relatively little direct

faci Ot heesstheoed c ommodiintti §dsora a gral lbemegarEi can bdHme
more | ocali mbernagunaeing and r ecr ealtocoanh tiynhvaovlev e ma
greater visibility in the | ocal economi es.

Thesti mabsgsteshokleapi eakoteesd carbiofviecamst ,soahg wet co
portion of the value of the ecosyst-eemgsenvices th
Ecosystem services such as cul tur asli thyerciotnatgre ,b usteen
i mproving the Igiuvae s tbyu tonfd epaesobpt! yemessdh e b @air yi abl dol | ar
This does not make them any | essAmnwhad susa bdfe eao li apioc
integrity tols@at irrtsadheseinoml e#iabl e services is an
mai ntaining the benefits people obtain from the n

Many ecosystem services are provi dreadgisdsmud rt chensewluts,
these | andscapes provide an i mmenpsreo vwadlease i f e headp
rangeland for grazing and prime conditions for <ca
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t hat support rcoutletcutr awa theerr igtuaaglei,t yp and provide recrtr
| andstchgagpteosailde of t he benefits of these multiple se

conflicting relationships between thegderadernd winc é o
management of ewmoladglihiter loinmmdretgande .of lecol ogi cal i
|l andscapes in providing value to people highlight
stop at admi hi satabovedandepol i The coordinated ma
di fferent agencies, as well as between public and
coll aboration up front is a critriecgadi. component of
Al so i mportant to note is the scale at which any
ecosystem services will affect peopl e. Many serv
foresto users and tderkédmefei anyadechelaisesvsednt ¢ haf |
proximity to the forests. Examples of these serv
empl oyment resulting from forest commodihéescahed
these benefits is much | arger and affects peopl e
supply, electricity, carbon seqguestration and cul 1
even i f tdewyearmn montedtvy or never plan to visit the
benefits needs t o bet hceornemuinsi caant teudng eor sseoachi dert oyy esoob f
i n pedagilleydsl i fe. Thi s weaeelduée nalrsecs troereadksi otho abse icnmoprrs
conditions for supporting the sustainability thes

One threat to ecol ogi calt hierstee chreinteyf itttsati sc ead |l ead |

have a dramatic effect on the ability of these | a
pollutants causing-regaolomgiac &l olzaamm,i whtitdhelmiam be
deposition, which can induce undesirable effects
The risk of insect and disease mortality is anoth

resources that spradei da@®t hheestd esre rumideeer st and t he ext
ti mber and carbon -seguestwas$s i examinnedeudimg a fore

future risk of vegetation mortality Sffreoermodmislkeet a
i mportaprodumbaeyg eaemgd oinp eamidé r6bih@e i mportamt car bon
l and i-neghemédisumtor high ri sk f(oMe ticnaslefcet Aestr aadli.s e2
resoufl tf actasraisupll l uti on and insect anaregi sease r
dependent on functi oni ng heec ol soyssst eonis tahrees kernefdaudcdesdt ito
reductions in forest h e a Iwhhh ecldadns rteos uflue lisn imo rteh ed ef
areas more susceptible to fire. More details on
rovided under the Fire Resilience theme.

conomies that are dependent on forest activities
mpacts of air quality currently pose threats to
Si eNgvaada, which experience frequent episodes of
(Cisneros @dtytaler o2vrt@ AnhyapoteftdBal declines in v
economi esn tthhaatt rveilsyi hoaltoicoanl teoc osnuopnpyo r tantd reduces t
aesthetic opportunMotriee sd eatvaaiillsa bone tthoi sp eionpploer.t ant r
undter Sustai nabl e Recreation t heme.

p
Losbegédfriotne ecosysbemasneeVieaelsi tlyocoafl Ilyi foen, gqaund al s
e
[
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ra Nevadads history and culture have al ways b

sources. For thousands of year s, Nati ve Ameri ca

uded spiritual, phlinlsog dmhidiead &slonarad dc Mlotr ant dlo di9

mans as part of the natur al Ssystem, hel ping to

pean settlers brought extensive changes to th
hanming, and wat-asttsrg tebhtdungl toeoi ewsgof the
ed for resource produktsihoinf t( Wad kfedbawss dt dcwa rt dnar
eation and tourism broggmanyewrbiasitess| boki
ettle, away from city I|iferedieownyesiedenmaer &r w
environmental valwues than with resource produ

syst emp | leelampm dp ¢ o ninhuensi et ideisv esrusset avianl ues and cul t

ntaining ecological compositioh,usdar rafcttulre sl, amc

tleornng f or tri bal uses, resour ceeaxtty aaxznd osx i aatna

ues. However, the diversity of valwues also inf
estsregibhe bhoreasing diversity occurring wit
adaetdpiontwi ltlheadld versity of values and interes

dents in the Sierra Nevada and surrounding ar

oss differradi prmardrnsd oCaltthfeovdbhioaaasi acwbasiengade
door recreation angdut amo meotnp rpeushsl d rce il sa nadxsp eamntde d

eased conflict and compeabstcbdbhedtor naWic ePsesorp(l &b
|l i mg ffaromawhe Si er reac tNeedv abdya necaanna gad sseolm rbeeth eacfifs i «

ws that people |living far from the Sierra Neva

especially for their choalrdi)smatic fish and wil

sust aihseabdnli ¢ t@ft btfh d aft @ @@etnddent on ecol ogi cal
Mosier 2012). Misgiadohyappgeanerlyai gelthei bi act ;
|l abl e at thtsst alnelriebgyigoantiagl € hseccablneo. As popul at.i

anization continues, particularly along the Si

astructur e, such as wutility |l innandcalelvel amp memn
tion, maj or unplanned events | ike wildfire wi
ent pace of ecological restoration efforts ar

stanti atli malt i fooorr eodt maaqiderc,a paefsf e it itrhge rbe or eat i

as the sense of place of individuals and com

onal f or eshtesnedad szlddoar omrad viachae ski |l buil ding

t
consteirovmm education and volunteer programs, along v
n

ervation Corps and California Conservation Co
aded systems not onlbwthal ot headwsthyi pelopdlet Ay
|l ogi cal restoration offers an opportunity to
e addressing ecosystem threatso (Charnley 201
¢ aat iCan i fornia, which enhances both peopl ebs |
special events |ike Coastal Cleanup, Public L
olunteering on publommmandati dNewt oolganarzeatheln,
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increased involvement from new and different grou
t he abiliint yantdo g wswt aseon du nw cerekr , p rt a cari anmsn.g

The removal of Nateinwe fAmen itcheen | manndesqceampe has i nflu
influence Sierra Nevada forests. Resource- managem
region was | ong term and widespread, producing ec
(Backburn and Aansdecristoend 1Li9m9 3Anfdier Soprraehdr Blor amanyg &8
t he Slieemda nmdi stedifning i slands that require only
state. There is curreadit$eggainl ecoil om, ciah fNivaciBiuenr 1O
the departure of Native Americans from managing t
species extirpation and endanhgpee mghant hcao@amueintcir ©:
chap,aramd greatly increased risk of catastrophic f
communities within the Sierra Nevada present di st
partnerships to restore ecwluoggiesagl laywdand @ulotmor al
Forest management restoration activities to impro
provide benefits to people in terms of sustaining
contritbutihegwel |l being of communities. Mai nt ai nin
and workforce is necessary to the success of rest
these com@mumietntegp.ol i cy forennatciadd sl ffoar essutc hmamagpg
accomplish ecol ogical restoration goals, while si
| ocal communities (USDA 2010, USFS 2007) . More d
f orest rreestporroavtiidobend aundandt ResFiiftenResielmmenceéi es

2004 Sierra Nevada Framework

Ecol ogi cal integrity is not directly addressed in
Framewor k has mamryeserfwvatetincoaresanad rnédiet oration of e
semtitdhhe Regional Forester states:

My intention is to provide for ecotleorgmcal restorat:

ecol ogicalassatregrtiheg mopsrti aetfef iucsiee notf agnodv earpnpnmmeont r e s (
mi ni mize costs to holders of existing government <co
communities, and reduce the I|likelihood of confusi on
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COMMUNITY RESILIENCE

What Are We Trying To Sustain at the Bio-Regional Level?
1. Opportunities that support the diversity of cu

2. Soci al i nteractions
3. Local economic opportunities from forest actiyv
4. Heal th, safety, education and skills

As déedbed in Charnley (2013, p. 4):

community weflrkebegngzetutdines (1) wellbeing in forest
based on more than jobs and i ncome, and included ot
health, safety, political participation, soci al equ
nationalcdmrescntri bute to community wellbeing in mu
commodities (e.g., tdiammber dgoazrisngprmidonet al)s anmomme
(e.g., outdoor recreation, scenic beauty, clean air

mouhha) values associated with them.

Wel | heni igpcal forest communities depends on commun
internal and external stresses, create ands take a
(Kusel 200d a9 ChacComempyn2®¥3capacity influences t
prepare for and adapt to change and stressors suc
are resilient are able to laomprl withQladapwet ®r,, an
challeogidgntify critical threshol ds beyorbd evalki ch
dowoCharnley. 2013, p. 6

Human well being and ecosystem health are intercon
Nati onal Report on Sustainable Forests (USFS 2011
contribute to the resil ioennocnei eosf, ewhoislyes tseanise, g usaorcdiien
diversity andr pmgeidfi nggo @adpbrrensaatin ts earvd cfewst droe gener
the benefits of nature are irr eipolnacfeoarb|set,r ohnega | stuhsyt
on awhidgciasmmd t he eloomrnomyedependtainability of nat
decisions need to aecaadt bebnovri riomfmMewndn leeesso neorady yi, nta n
According to Winter etlbBhkagéeéédlBatwepefl)humader ahd
benefit restoration and conservation efforts and

iDi alogue with stakeholders, including forest com
identifiwvatiued ecosystem services. I n addition, d
stakehol der recognition of benefits they may not

I'n thisheeetiengdpaatsssi ofn mdt i onal -rfeogtietsatt manage me
contributewedbl| aemidmgreistiyy i ence, as wel | as issues a
Di fferent typaseotoaoentdielndectd e sc owrintumiin itelrse Si err a
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communi ties outsi desd hreatSiiemala fNervaedtas ,t haatd commur
Nevadaetpion that do not wuse national forests but

Opportunities that Support the Diversity of Cultures and Values
As described in Flora aobuBkesrahé208uescahtdunppr

passed on through generations. It is the filter t
worl d around t hem. It gives people theimfsense of
alternatives hvael aBupptmt iviag mekismamgi tcwul tures hel
positively toward themselves and their communitie
Forest Service condirverugietsy,t owhsiucsht aiimitngr n hienef it
out si de egh®nbi o

Diverse Community Values

Nati onaebktt aereggsisont lkseuplpioodt and influence a wide r
communi tTkiss hiavel. udest §pcas web|l as -rceogrinbum itth aets oL
directly and indirectly benefit-rfergd mnt hag ef arne s tnd .e
of Native American culture; traditi otnisomsndf ovral ues
thousands of years (McAvoy et al. 2004).

Many -tliomeg residents in the Sierra Nevad@magnad nt ai n
economy of the region, and continue to vhewdsthe |
(wWal ker and Fortmann 2003). Ranchers who move the
Sierra Nevada, depend on Forest Service range, an
| isftegyl e (Huntsinger agtnl aely. a2 Maoage ROLtB3edfi m h€ls e |
directly influences ranchers, affecting range veg
range versus other wusas diHued siimgehReemnmiatwteesd dldl0o n (
grazing on National Forest System | and in Califor

Ti mber h a
|l ate 1980

vest has | ong-rkeggd mnadrs icmpdrutrant hmpar tt agfe
, timberebasvbeas Btemdnayi deali hed beca
constrain : restrictions on hariverst( Qlgariml aywywraomnd
2013 Whi |l the majority of timber productsitgn i n t
there has been increasing interest in developing
restoration and biomass for energy production fr

o —~+un =
(7]

(0]

Recreation and tour i s maNewaed &@u tl bnagr hriesdroeat iinn tihse
of many | ocal communiti es, and demand f or outdoor
outdoors is an important part of the Calei fornia I
network of | ocal, state, and feder al parks, fores

Beyond those who directftgguse,ndteepalrchohast shbw
far from t he Si erala vNeelvuaedsa fhoorl dt hseu brsetgainotni6s ecosys
charismatic fish and wildlifeo (Long et al. 2013,

Management of National Forest System | ands can in
provided on the hantdp endi bpnmental bandoaesthetic
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Forest Service is required to sustainably manage
means managing for the best c,awhbilreatio@ddmnucdfhgu pags off
the | and and prod ecnvinrgo imbantgt aTlhiugppoftsha wide r

people and communities hold, but these uses and b
Tradeof f s iam eb atteicaens swai rtyh tos tsaulkpeptoa It d @ ahls asn cnianngd aatcer.o s sk
values and interests can be contentious and emoti
Whil e many | ocal residents in the Sierra Nevada s
environmetnitead a@fuatthe region to which National For e
Council 1997), how people prioritize those values
affectimsgg aredisdtoi vidangasgd hiegt(chbmes2008) . t Badnsi ons
among vari ouwwshostcaokmepedledegrosr their interests regard
NevaRloapul ati on and settl ement growth in the Sierra
known eams taymmi gration, referring to the movement o
forests for their amenity wvalues, such as |l ow cri
beauty, and an overall i ndpred yd & Kipm K1Oi0t7Y) eo fL9BI0e @
continuous influx of migrants from urban areas ha
resoclased communi ti egWalnk eterh eanSd el orltenNeerormd2a0 3ar e o f
ti edat wr al resource production and more tied to s«
conflict withtitnmee rve seiwdse notfsilnognsgr asr dent 6§, chonfieel

power and cul tur al i 2OrOt3i)t.y (Wal ker and Fort mann

Bet ween 2000 and 2010, the popul ati-roemmgifonm Hhdwendaro)
incrbgsabbpat dea®dm6 million to 6.5 trmei |ploipounl aptei oopnl ei,n
ei pretr ¢ emtin and Maetang!l fod 2ME3)countiregi bmat nichtueres é (
growing cities of the Cent #ralgiVal Ibeoyu ntdhaarty .| iAs & thto:
bel ow, populati-@86l6hanganfltaemobadblalbky bkdamitdablge
more population |l oss occurring in the northern an
sout hern portions.
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Population change in the Sierra Nevada
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