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Executive Summary

Strategy Overview

Sonoma County, comprising over 1.1 million acres
(1,500 square miles) and with a population of
approximately 488,000 people, hosts a diverse ;
landscape with coastal geography, varied topographg==
and a range of microclimates. Collectively, the :
landscape suppts an array of ecological zones, plant
and animal species, working lands, waters, and !
communitieAg+ Open Space, 2028a) { 2y 2 Y I
natural and working lands provide benefits that
ddzLILR2 NI GKS O2dzyiéQa az g
health. These natural and working lands, however, A% = '
vulnerable to increasingly dramatic and rapid climat Aerial View of Sonoma County.

changes. Tetrengthen climate resilience of natural

and working lands throughout Sonoma, the County of Sonalsareferredtoad 4t KS / 2dzyieé v KI
worked with partners and stakeholders throughout the county to develop this bold and critical Climate
Resilien{f  YR& { G NI (S 3 & whickamb ty &ldres$ theNdllawB@objéctives:

1 Conserve, manage, and restore as much of the county as possible across public, private, natural,
developed, and agricultural lands.

9 Focus early actions on areas with theagest potential for carbon sequestration, climate risk
reduction and biodiversity enhancement.

9 Provide a forum for coordinated action on climate resilience in Sonoma County.

1 Reduce fragmentation of the natural lands system by adding to conserved spaeasing
connections and corridors, and working with private landowners to develop shared management
strategies.

9 Partner with Native Americdribeswithin Sonoma County to advance traditional ecological
knowledge and preserve tribal cultural resources @ital cultural properties.

1 Identify funding and financing strategfesm the county, state, and federgbvernmentsas well
as private funding sourcg® advance this innovative and bold plan. Identify new concepts for
funding and financing sources well.

9 Prioritize equity and climate justice approaches that are measurable and clear.

Defining Resilience in Sonoma County

Through this Lands Strategy, the County is working to build resilience into its natural and working
landscapes, which encompassieedse array of public and private uplands, soils, forests, chaparral,
rangelands, coastal areas (including estuaries and oceans), riparian habitat, urban green spaces, wetlands,
farms, and vineyards. A resilient landscape system can:

1. Adapt and offer protetion to ecosystems and communities from extreme events and increasing
climate risks.

2. Provide critical ecological, economic, and social functions and bergiits as habitat for native
species, improved agricultural production, methane reduction, carbquestration, clean water
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and air, food access and security, and ma@thec2 dzy i € Q&4 KdzYl yX o6dzAf GZ | yF
communities and systems.

3. Reduceriskothec2 dzy 18 Q& yIF (1dzNY £ £ KdzYly> FyR o6dzAfid O2YY
underserved and undeesourced ommunities.

4. Promote equitable distribution of benefitsthec2 dzy 1 @ Q& NBaARSy (dax A0GK |
and undefresourced communities.

To promote continued resilience of the natural and
working lands system, the County will work with
communities angbublic and private landowners to
ensure that there are adequate financial and personnel
resources, institutional capacity, and infrastructime
sustainable management and maintenance of the
landscape system over time. Collectively, the natural
and working landsf Sonoma Countyill serve as an
adaptable and redundairfie., replicates the same land
types, species, or featuregystem that is integrated
intothec2 dzy 18 Q& 61 GSNE Y20AfAdex
Wildflowers at Cooley Ranch in Sonoma health systems and institutions to provide resilience,

County. sustainability, and capacity over the next century and
beyond.

Climate Hazards

AL NRSGe 2F KITIFNRa O2dzZ R A Y Lindtie Cpunty andits adtneng | (i dzNJ f
must considethese hazards determining actions to strengthen resilience. The Lands Strategy provides
details on historical and pjected impacts of the following climate hazards:

degreed-ahrenheiby the 20604U.S. Federal Government, 2024&jth an increasing number

of highrheat days with temperatures over 93 degrees Fahrenheit. Increased temperatures

could result in desieted plants and soils, increablikelinood of drought, anthe creation of
major public health concerns, especially among vulnerable populations.

g Warming climateTemperatures within Sonoma County are expected to increase by hearly

Changing rainfall patterns and floodilghile rainfall projections vary regarding estimated
- annual precigation for Sonoma County, projections concur ttettiming and amount of
rain that falls during individual evemtdl change Although rain can be beneficial, the
predicted increase in intensity and volatility of these events can turn a-naezied
rainstorm into a hazardous event due to concerns such as flooding, erosion, landslides, crop damage or
loss, property damage or loss, and damage to roadways.

<!, Drought! f iK2dz3K RNRBdAAKG A& | NBOddZNNAyYy3I FSI (dz2NBE 2
=)= tomore frequent, intense, and prolonged droughts in California and Sonoma Ciinasty

71N conditions will continue in the coming decades. Prolonged drought can make ecosystems
vulnerable to pests and nemative speciesmpact water quality and ecosystem fuioct and increase
wildfire risk(North Coast Resource Partnership, 20BQjring droughts, ranchers may also struggle with
providing adequate food or grazing land for their animhag R F I NY¥ SNEQ & G SNJ & dzLJLJX A S
reduced.

YY)
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increasing temperatures have led to increased frequency and severity of wildfires. Within

Sonoma County, changes in land use and developmealuding development in the wildland
urbaninterface and lowdensity development pattermshave led to loss of life, property, and
AYFNF a0GdNHzZOG dzNBE RdzS G2 FANB® ¢KS LRISYGAlrf F2N AyO
natural and working lands to buffer climate impacts, storeaarbnd provide ecological and economic
benefits.

I Wildfire. A combination of histical fire suppression, prolonged periods of extreme drought, and

{ 2y 2 Yl Qaidetrid Baysida Kabitats and communities. As seas rise, SGoamty
===~ communities along the Rdic coast and San Francisco Bay shoreline will face damaging
effects from El Nifigdriven storm events combined with high tides and large waves. Without
adaptation, homes, critical infrastructure, agricultural lands, tourist destinations, and imporatdlco
habitat will be losto flooding, permanent inundation, and erosi@riggs, 2021)Additional impacts that
could occur from sea level rise include landslides, migration of saline ar#iter tipstream,
groundwater rise and salinity intrusion, and limited shoeediocess.

t Sea level rise and coastal stori@sa level rise, storms, and erosion are already impacting

ClimateResilient Lands and Ecoregions
RESILIENT LAND TYPES

The natural and working lands that are the focus of the Lands Strategy include many natural and
agricultural land cover types. The Lands Strategy details eight specific land typesdtitatte the
natural and working lands of the countablel below summarizes these land types.

Tablel. Landtypes

Land Type

Forests Commsing 50% of the county and covering approximately 525,000 acres, the fores
Sonoma County contain oak woodland, coast redwood, Douglas fir, and mixed
& hardwoods. Forest communities are critical in building climesgiience and ecological
ﬁ and community health and can also play an important role in sequestration of

atmospheric carbon. THerestsare, howeverat significant risk to climateslated
changes including drought, warmer temperatures, and reduced pigapitwhich are
predicted to drive increasing intensity and frequency of wildfires and species range
shifts.
Agricultural Lands: | The 227,000 acres of agricultural lands (22% of lands) in Sonoma County are a
Croplands, Vineyards cornerstone of the heritage and local economy of the region and an important elen
and Grazing Lands | of a dynamic and diverse landscape. The vast rangelands support numerous agric
industries including meat and dairy farming, while preserving large tracts of lahd th

£ 3 . X X . .
' @ provide habitat and movement corridors for a range of native species. The local fal
— ranches, and vineyards that produce fa@sdwell as fiber anglant materialonstitute

an industry that generatespproximately $1 billiodollarsannualy, with vireyards alone
being responsible for half this amount.
Aquatic Ecosystems:| Wetlands in Sonoma County constitute about 52,500 acres (5% of lands); addition

Wetlands and Sonoma County also has riparian streamscamnddors that have maintained some of
Riparian Streams an( their natural characteristids spite of climate change and human interventiSonoma
Corridors /| 2dzyieQa ¢SGflyRa LINRPOARS Sy2NN2dza 0!

o carbon sequestration, and flood protection. These wetlands also serve as key stop
3 { the Pacific flyway and, as such, support incredible bird biodiversity itBgme¥ided by
\ f {( a healthy riparian corridor include biodiversity, recreation areas, nutrient cycling, cc

microclimates, reduced peak flows, flood risk reduction, and disrupted spread of w
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Land Type

(U.S. Forest Service, n.dheseservices are especially important in the context of a
changing climate.

Grasslands Grasslands covabout 264,000 acres (25% of landssonoma County, ambn-native
. grasses dominatenost of this landscap&ome land managers, however, are working
£y bring back native grasses, which have deeper roots and provide more ecological a
.'- climate benefits. fasslands have the potential to provide grazing land, open spaces

KFoAGrdYX LINBASNBIGA2YyS FyR g+ GSNJ OF L3
significantly impacted by human activity, adjacent land use, and land management
practices, they can increagarbon sequestration potential while also reducing risk fr
flooding, drought, erosion, wildfire, and heat.
Shrubland and Shrubland and chaparral coo®S | LILINREA YL St & nu=Znnn
Chapparal Shrubland and chaparral area® generally known to be rich in native species and
biodiversity and are fairly resilient to heat and droudfmwever,resource users and
managersave historically considerg¢bese landsess appealing than other land types
| >~ This has resulted in shrublds and chaparral sufferirgsignificant amount of removal
for agricultue and grazing, encroachment by development, and damage due to clei
for development and exposure to flooding and fildederwood et al., 2018Recent
studies have found that the extreme droughts, as well as an increase in the intensi
duration of extreme heat eventsteacausing significant damage to these vegetative
communities.
Developed Lands Sonoma County has about 70,500 acres (6.7% of lands) of developed lands, whict
include urban areas, human development in4oioban areas, and infrastructure and
HHHE utilitiesin both urban and nowmirban areas. Interspersed withileveloped areaare a
variety of natural communities and habitats, creating a mosaic of built environment
natural spaces. Urban forests, streams, wetlands, and community parks contribute
significam social, economic, and ecological benefits, as well as commigthatclimate
resilience. However, the benefits from urban trees and green spgacadition to
naturalized riparian corridors or green infrastructuaee not experienced equally acros
the county. Focusing these benefits equitably across the county will increase resili¢
to the entire county and reduce the intensity of hazard events, as well imgy&aes
potential for carbon sequestration, creatiagontinuous network of healthy, climate
resilient lands across the county.

D
8-
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ECOREGIONS

Figurel. Ecoregions in Sonoma County

Characterizing and assessing the scope of
diverse and unique natural resources of
Sonoma County required identifying a spati
framework that acknowledges the underlyin
physical processes and patterns that drive
habitat suitability for living organismsdan
feasibility for different land uses, including
agricultural lands and production. Our team
used theU.S Environmental Protection
Agency J.SEPA) Level ktoregions as a
foundation for defining ecological land
classifications within the county using
distinctive physical and biological features
such as geology, landform, soil, vegetation,
climate, wildlife, water, and human factors.
EPAdevelopedecoregions based on similar
variations of environmental characteristics
that influence biological communitxse and
composition As shown ifrigurel, the
regionsare used to support a variety of
planning and assessment applications for |
large geographic ared®mernik & Griffith,
2014) The physical and biological

b=

Ecoregions

1

0 W N s W N

Bodega Coastal Hills
Fort Bragg/Fort Ross Terraces
Coastal Franciscan Redwood Forest
Sonoma-Mendocino Mixed Forest
Mayacmas Mountains
Napa-Sonoma-Lake Volcanic Highlands
North Coast Range Eastern Slopes

Bay Flats

Napa-Sonoma-Russian River Valleys

characteristics of each ecoregion provide tinfation on the suitability of the area for native plants and

animals, as well as agricultural lands and production. The Lands Strategy contains more details on each of

{ 2 ¥y 2 Yiihecéoregions.

Landscapeand WatersheeScale Project Recommendations

TheimJF Ol &

2F OfAYIGS OKIFy3aS 2y {2y2Yl

| 2dzy @ Qa

uniform and will vary based on some of the vulnerability characteristics that are inherent to specific
vegetation communities, as well tasoughout the landscapsystem(Weiskopf et al., 2020Certain

natural communities, species, agricultural types, and human communities are more likely to readily adapt

to a changing climate based eristing resilience characteristics, while others will be more sensitive due
to existingor underlying factors and stressofithe recommendations below are actions the County

should prioritize at the couriyride scale:

1. Bring climate resilience to people st@t riskso that resilience projectssuch as resilient buffer
zones, urban stream restoration, and support for regenerative agricultural practiaagprovide
benefits and reduce risks to disadvantaged and marginalized populations.

2. Conserve and managerésts including conserving existing healthy forests and conserving,
managing, and restoring degraded forests in Hiighrisk zones through climateresilient
management practices and reforestation approaches that mimic histedaological patterns.
Thee actions will promote protected mosaic of different land types that can provide risk
reduction, promote genetic transfer and wildlife migration, and allow for habitats, wildife, and
vegetation to shift and adapt to new climate conditions.
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3. Make Sonoma Gmty a spongeoit can fully realize thelimate resilience benefits offered by
aquatic habitatssuch as the ability to capture and store water and release it to adjacent rivers,
streams, and soils. Through projects such as ndiasedapproaches to shoreline management,
design and planning for flood resilience, and corag@mwand restoation ofheadlands, coasts,
and bays, Sonoma County can greatly strengthen the resilience of its aquatic ecosystems.

4. Conserve and restore native grasslands
through promoting regenerative practices
that can restore grasslands to native species
and sequester and store carbon above and
below the ground. These actions could help
grasslands become anpartant contributor
tothec2 dzy i @ Q& 2 @SN} £ f OIf
These actions reduce water usdge
increasing root depth and the water storage
capacity of the soil®elp the Count§ind new
sources of funding, and create more
sustainable grazing lasdClimateresilient
rangeland management practices also
contribute to flood, fire, and heat risk
reduction countywide.

5. Increase and connect conserved latmgelp reduce the current fragmeation of Sonoma
| 2dzyieQa O2yaSNIISR brsdvediandsayd@idelspade foil iKigatianbfl S 2 F
species and habitat due to climatic shifts. Through tools such as conservation easements,
strategic land aqcuistion, carbon banking and carbon sequestration planning, and more, the
County has an opportunitp undertake actions at the scale of change necessary to improve
Ot AYIFGS NBaAfASYyOS (KNRdzZAK2dzi Ada yIlddz2N»Ft FyR

6. Develop partnerships to increase climate resiliendake advantage of the skills, knowledge,
and capacity of the wide rangeaxfencies, organizations, private businesses, private landowners,
farmers, grazers, agricultural organizations, community dzgtons, and Native Americtiibes
in Sonoma County. Many of these entities are already working on these issues at smaller
geographic scales or in relation to a particular climate hazard, and promoting coordination among
these organizations could helpilolitrust, increase capacity, advance projects, and ultimately
share the benefits and responsibilities of taking action to build climate resilience.

7. Support and increase regenerative agricultural practitascan help strengthen efforts
throughout the cainty to adapt to climate, reduce risks, and sequester and store carbon at a
meaningful scale. Regenerative agricultural practices applied to croplands and vineyards would
provide significant climate resilience benefits to soils, reduce water usage, ingaraguality,
protect and restore native species and aquatic areas, provide for wildlife and genetic corridors,
protect and restore riparian corridors, protect food security, and serve as a buffer from other
hazards such as flooding, wildfire, and heat.

/| 264 DNJI I Ay3 anthiny
Sonoma County.

Organization of the Lands Strategy

Collectively, the content withithis Lands Strategyan help the County and its partners understand the
climate risks facing various lands throughoutdhenty and determine regieapecific and landscape
wide projects ad actions that could help strengthen the resilience of the ecosystems and people
throughout Sonoma Countyhis Lands Strategy includeschapters
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1 Chapter 1 (Introduction to the Sonoma County ClinResilient Lands Strategy)dChapter 2
(ClimateResilient Lands Strategy Processyide an overview of the purpose of the Lands
Strategy and how the Coumy Sonomas defining climate resilience, in addition to highlighting
the process used to developethands Strategy.

1 Chapter 3 (Climatilazardsprovides details regarding the five main climate hazards facing
{2y2Yl [ 2dzyi& Q& VI (i dadhhpter offeysRn idleptNdistugsbndf I Yy Ra ® ¢ K
historicaland projected climate trends, in addition to highlighting secondary hazards thdt co
result from these stressors.

1 Chapter 4 (ClimatResilient Lands and the Sonoma County Landscape Sg&twmp profile of
the eight land types found throughout the county, including their characteristics, benefits,
challengesand risks, s well astrategies to strengthen their resilience. The chapter also
summarizes systemvide, landscapscale findings and provides priority landscagpel
watershedscale project recommendations the County should prioritize to improve resilience.

1 Chapter §Sonoma County Ecoregiopsdvides details on the nine ecoregions that constitute
Sonoma County. Each ecoregion profile includes information regaletimographic
characteristics, unique or extraordinary qualities, land use patterns, possible climaje chan
impacts, potential climate resilience strategies and projects, and more.

1 Chapter 6 (Project Planning, Design, and Implementation)desa framework and procegsr
the County and others to plan for, select, design, and implement new resitedatesl projects.

The chapter also outlines potential funding and financing strategies the County and its partners

could use to secure funds to support resilience project implementation. Finally, the chapter

2dzif AySa GKS / 2dzy e Q& 2 yobanll ghgagembldt a¢ BroReN) F2NJ A Y
forward with implemenihgthis Lands Strategy.

Hikers Neadenner Sonoma County.
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1. INTRODUCTION TO THE SONOMA
CLIMATE RESILIENT LANDS (SCRL)
STRATEGY




|. Strategy Overview

Sonome&County, comprising over 1.1 million acres (1,500 square maiidsyith a population of
approximately 488,000 peopleostsa diverse landscape with coastal geography, varied topography, and
microclimates that collectively support an array of ecologicasgz@lant and animal species, working
lands, waters, and communitiédg + Open Space, 2021a)caéed at the heart of the California Floristic
Province, a globally recognized biodiversity hotspot, Sonoma County encompasses a multitude of
vegetative communities and northern California habig@bnoma County Community Foundation &
Sonoma Water, 2010anging from aquatic ecosystems to agricultural lands to developed hezats
within Sonoma County havehigh degree of climatic variation that ranges framarineclimateon the
coast,andthen a coastal warntlimateinland in addition to a variety @bpographic and geologic
landscapdSonoma Veg Map, 2020¥hile these conditionsurrently support a range of habitat and
species diversityhabitas and spetes are als@ulnerable to dramatic and rapid climate changes.

To increase climate resilienteoughout Sonom&ounty the administrative district of th€ountyof
Sonomghereafter § ¥ S NNBtRe Qbuhty lardl itscpartners must act now to conserve, manage, and
restore the natural and working lanttsat support{ 2 y 2 ¥dci&écologicgland economitiealth.This
criticalClimateResilient LandStrategyd & [ { yi Rl doSusSeinh achieving climate resilience by

preserving and enhancing the benefits providethieyc? dzy in&ufaBand working landssuch aglean

water, clean air, food security, parks and trails, biodiveesity the ability to adapb changng

conditions Naturaland workingandsalsoplaya significant role irclimateresilience. Healthlandscan

reduce risks towildfire, flood,drought,and heat in addition to providing strengthened protectifum the
O2dzyiie Qa @aicaNndmstkudtiredidd Ireasured forests, croplands, vineyards, grasslands,
O2F&adlf INBlFax NALINARFIY KFoAdlFdGaxr FyR BHIN] & GKIF G
economic stabilityThis stabilitprovidesdirect benefits tahe communities, workers, and others who

rely on a healthy and saf@untyfor their livelihoods and wellbeing, food security, housing,raoe.

With its mix of forests, riparian corridors, grasslands, crops, vineyards, and grazing lands, Sonoma County
has agreat opportunity to improve theapacityof these landso contribute to climate resilience,

mitigation, and adaptationmproving this capacitirecty benefits the communities, workers, and

others who rely on a healthy and safe county for their livetls@nd wellbeingmproving food security,
protecting existing housing, and providingjédrs andwvorking landsBy maximizing the resilience of

natural systems and working landscapes in a way that prioriéggignce equity, and sustainabilitythe

County can achieve multiple objectives in a way that is effective, efficient, and adaptable.

v . ® A
L X =

Animals Grazingt Taylor Mountain Regional Preserve, Sonoma County.
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Thestate of Californiaecognizeshe power of natural and working lands to improve climate resilience
throughtwo recentmajor initiatives the Natural and Working Lands Climate Smart Stratelpased in
2021, and the Pathways to 30x3@leased in April 202Zalifornia has been designates one of the
62NI RQA oc 0 A 2arRdwihi thi staiepSorfoRaiChU i specificatlggnized as a
biodiversity hotspotSonoma County asoknown around the world for its vineyards, croplands, and
dairy productsThese working lands are criticalftmod securitywithin the county andhe livelihood of
small farmers, farmworkers, loggbcers} YR Yl y& 20KSNhR 6K2 NBfe& 2y

The County of Sonomaworking with thestate of CalifornialNative Americatribes andpartners within
the county that includ®esource Conservation DistrifCDs)andtrusts,farmers,vintners, grazers,
private landowners, businessesd local organizatiomshas aonce in a lifetime opportunity timcrease
the resilience of 2 y 2 WdtutabBand working langdseduce climate risks, increase ecological and
community resilience,ral contribute the health and adaptabilitye whole countyTo help the County
work toward achieving these critical godte purpose of the Lands Strateigyto:

1 Restore the resilience benefits natural and workingandsin orderto sequester andtore
carbon

f RSRdz0S GKS FTNBIljdzSyoOe |yR AyidSyairide 2F. Ot AYFGS
1

Provide other ecological and community benefits including cleaandiwater, abundant and
equitably accessible green spaces, and increased trdstapacity among the public, private,

CNAROFEZ YR 20KSNJ LI NIYySNAR ySOSaalNe (2 | OKASY

Il. Opportunitiesto Strengthen Resilience

TheCounty hagompleteda range of climate adaptation, mitigation, and resilience withkin Sormma
over the last 10 yeartn additiona significant number of organizations within the cowmtyk on

natural and working lands issu€llectively, these effortzave resulted in a numer of unique
opportunities and challenges. The County will need to address these challenges to develop and
implement a coordinated, countywide stratedwable2 below highlight&ey opportunities and challenges
throughout the county.

Table2. Key opportunities and challenges to strengthen resilience in Sonoma County

Challenges

Capacity, 1 Highqualityandhighfunctioning i Lackof coordinatedaction among

coordination, and nonprofit, public agency, research, ant multiple partners.

funding land trust organizations that work on = Qritical work is being done by
Sonoma County climate issuesy., organizations that rely on grant fundin
Sonoma Wate§onoma Ecology Cente and donations, with few ongoing stable
Regional ParkBepperwood Preserve, funding souces.

University of California Cooperative
ExtensiorSonoma Counfyand morg.
1 Highresolution high-quality data on
much of the lands and waters in the
county, including through thBonoma

County Veg Map

Governance 1 Unique governance approachesfaf + |  Lack oktaff and capacity to carry out

structure Open Space and the Regional Climate needed work in a timely manner (e.g.,
Protection Authoritf RCPAhat offer engagement, outreach, planning and
an opportunity to take action more implementatior).
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Challenges

directly and across sectors and to 1 County agencies operate at different
leverage resources and capacity levels of capacity related to climate
adaptation, mitigation, and resilience.
Partnership Greatpotential forpartnershipsamong | { Many organizations are already part o]

tribes, RCI3, farmers, farmworkers,
local business owners, environmefytal
aware community members, and
government.

Many tribal communities are willing to
partner and have significant ecologica
and culturaknowledge of the lands ant
waters of Sonoma County.

existing collaborations and partnershiy
andhave limited capacity and
bandwidth for newclimate resilience
focusedefforts.

Organizations have various degrees o
technicakapacity related to adaptation
mitigation, and resilience.

Small landowner Many small farmers are committed to | § Implementing new practices (some of
partnership and applying ecological principles on their which may be technidsicomplex) can
coordination farms. be difficult for small farmers with
limited resources and capacity.
Current land use Sonoma has historically used urban 1 Natural and working lands have been

patterns growth boundaries and greenbetts altered and degraded by development
protect its natural and working lands pesticide useandinvasive speciesas
and providebenefits to communities well aslack of management, staff and
Sgnificant amount of undeveloped lan: financial resources, and communéand
with high-quality habitat, biodiversity, organizational capacity.
diverse species and landscape mosai¢ f Lands also face increasing risks from
and horizontal and vertical diversity climate changeandthe network of
Large proportion of conserved and protected landssfragmented and
protected land across all ecoregions. separatedoy significant gaps.

1 Natural and working lands have faced
and continue to be at considerable risl
from wildfire, heat, drought, selevel
rise, and longerm flooding

Local Many communities, workers, and othe § Farmworkers are being exposed to
communities and rely on and contribute to the robust wildfire smokean increasing number o
workers economy and lands of Sonoma Count, hightheat days, and air quality

and are committed to strengthening its
resilience.

The use of regenerative farming
practices ouldimprove the health and
safety of local communities and worke
by reducing exposure to chemicals an
pesticides.

degradation

Alack of climate resilience qualities
existsin both urbanized and rurakeas
exposing communities in parts of
Sonoma County to high risks and fewe
resources to respond to those risks

A bck of affordable housinincreases
pressure on community members,
workers, the land, and its resources.

lll. LandsStrategy Project Teaand
Engagement Approach

ThelLandsStrategy was led tg/core team representing the Sonoma County Agricultural Preservation and
Open Space District (Ag + Open Space) and the County of Sonoma Climate Action and Resiliency Division
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(Climate Divisiorgnd funded byoth the Climate DivisioandAg + Open Spaceéhe core team met
weekly to coordinate engagement and outreach, identify data and information sources, and provide input
on direction and desired outcomes.

It was criticafor the project teanto engage a broad range of organizatiomensure thd.ands Stiegy

was informed bw diversity of perspectives atite expertise of local partners from other County
agenciesandoutsideorganizationsThe project team started by forming a Technical Advisory Committee
(TAC) and an Implementation Advisory Group (IAab ptvise the core team on data sources, social

and ecological indicators, project types, and existing projects and policies within the county. Over the
course of the project, the TAC met five times and the IAG met four times, with two of the meeitiiggs be
held jointly.

In addition to these standing groujplse County and the project teaoonducted outreach and engaged
with a range of organizations and community and issue area representatyésareasdiscussed

included climate equity, just transition, worker rights and health, and agroecological farming practices.
The project team alsimitiated engagement wittocalNatve Americarribesthrough aformal

consultation The County invited dile federallyrecognizedribesin Sonoma County to participate, and
four tribesparticipated and provided their insights and priorities forlthedsStrategy. Fomeeting
agendasee AppendiB. In addition tothe engagementandconsultations described above, the te@m
holdinga 3Gday public comment period in June and July 2022 and a public workshome2922.More
details onthe engagemenprocess andutcomesare inChapter2.

IV.Strategy Objectives and Defining Resilience
in Sonoma County

To guide implementation of tHeandsStrategy, it is critical to have a clear definition of resilient lands and
objectives for how th€ounty and its partners will use this document. Through work with the TAC and
IAG, theproject team developedescription and objectives below to guide thasds Strategy.

Climate Resilient Lands Definition

Through thid.andsStrategy, the County is working to build resilience into its natural and working
landscapes, which encompass a diverse array of public and private uplands, soils, forests, chaparral,
rangelands, coastal areas (including estuaries and oceans), riparian habitat, urban green spaces, wetlands,
farms, and vineyards. A resilient landscape system is one that can:

1. Adapt and offer protectiotp ecosystems and communities from extreme events arreéasing
climate risks.

2. Provide critical ecological, economic, and social functions and bengiith as habitat for native
species, improved agricultural production, methane reduction, carbon sequestration, clean water
and air, food access and securitydanorer tothec2 dzy 1 @ Qa KdzYl yX o6dzAf G4 | yF
communities and systems.

3. Reduceriskothec2 dzy 1@ Qa y I GdzNF £ 5 KdzYly>X yR o6daAfd O2YY
underserved and undeesourced communities.

4. Promote equitable distribution of benefitsthec2 dzy 1 @ Qa NBaARSy dazx gA0GK |
and undefresourced communities.

Sonoma Climat&esilient Lands Strategy]| 12



Climate Resilient Lands Objectives

To promote continued resilience of the natural and working lands system, the County will work with
communities angbublic and privad landowners to ensure that there are adequate financial and

personnel resources, institutional capacity, and infrastructure for sustainable management and

maintenance of the landscape system over time. Collectivel{) thelzynatar& and working landsill

ASNWBS Fa +ty FTRFELIIFIOoES I'yYyR NBRdzyRIFIyd adae&aidSy GKFdG A
and public health systems and institutions to provide resilience, sustainability, and capacity over the next
century and beyonduildingonthé 2 dzy G @ Qa 321 f & F2NJ Of Avdms® NBAAT A S
address the following objectives:

1 Conserve, manage, and restore as much of the county as possible across public, private, natural,
developed, and agricultural lands.

1 Focus early actions @reas with the greatest potential for carbon sequestration, climate risk

reduction and biodiversity enhancement.

Provide a forum for coordinated action on climate resilience in Sonoma County.

Reduce fragmentation of the natural lands system by addiogrserved spaces, increasing

connections and corridors, and working with private landowners to develop shared management

strategies.

1 Partner with Native Americdribeswithin Sonoma County to advance traditional ecological
knowledge and preserve triballtural resources and tribal cultural properties

9 Identify funding and financing strategies within the county, state, federal, and private funding to
advance this innovative and bold plan.

9 Prioritize equity and climate justice approaches that are measurable and clear.

=a =4
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2. CLIMATE RESILIENT LANDS STRATEGY
PROCESS




|. Existing Efforts and Plan Alignment

The Lands Strategy is infoed by many recent plans and efforts in the county, regind state related

to climate change. We worked with the TAC and IAG to identify the most relevant and recent resources.
Since the strategy is both mdiftazard and mulissue there were a sigrigant number of higiguality,

recent documents and resources to support this work and serve as a strong foundationdoatdgy.

Below, we summarize details related to a few key resources that we reviewed in developing this Lands
Strategy. Most resoues reviewed related to Sonoma County it€kdble3); however, thestate of

California also has a wide range of planning, p@iayprograms related to climate guation,

mitigation, and resilience of natural and working laff@dled)® { 2y 2Yl /[ 2dzy & Qa NI a2 dzh
are closely aligned witttate of California climate resilience priorities, particularly the Natural and

Working Lands Climate Smart Strategy and Pathways to 30x30, both of which are highlighted below
Table3.

A full list of work reviewed for this project is includedppendixC

Table3. Existing efforts related to Sonoma County

Sonoma Countyspecific Efforts

Sonoma County Ag + Open Space Vital Lands Initiative
'3 b h LISufal fahds IGt@@&dopted in 2021,
LINEGARSA | @Aarazy F2N GKS
open spaces, biodiversity, agriculture, parks,straihd wide
range of natural communitiesuch agorests rivers and
grasslands. The Vital Lands Initiative provides a clear
summary of the current state of conservation in Sonoma
County, including that Ag + Open Space has conserved ¢
122,000acres of land, or the equivalent of%®f Sonoma

[ 2dzy 68 Qa G2drtf | ONBIF3ISo® . ¢ i
community engagement, it was importamhendevelopng
this Lands Strategy to understand key themes from this
engagement; thesthemesare discussetlrther in Section
Il below We considered these and other comments, as wg
as the goals and priorities of Vital Lands in the development
of the Lands Strategy.

Sonoma Water ClimatkdaptationPlan

Another important recent planning initiative to coresidgn our work was
{2y2Yl 2| GSNR& / f(CAP), adbpted iR ORI Spéciict
{2y2YlF 2| GSNR& |aasSia FyR &ASNBAO

climate change scenarios for temperature, flooding, wildfire, drought, sez i

level rise, and extreme precipitation, which we considered whileldeing
our assessment and our recommendations for project types to increase
Ot AYF(S NBaAft A RS IcIYdEs ¥ suNimaryof fildBidé
related to most significant risks, which include water supply, flood
management, and sanitation. Therene several relevant actions
recommended in the CAP that this Lands Strategy also identifies as priol Sonoma Water
including develoingand implemeninga regional flood management
strategy and improving watershed management with a focus on healthy
headwaters.

LANDS INITIATIVE

A VISION Fi OR LAND CONSERVATION IN SONOMA COUNTY

Sonoma Water

Final Report

Climate Adaptation Plan

October 2021
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Portrait of Sonoma County

ThePortrait of Sonoma Countyas updated in 2021 and provides an overviev A Portrait of
of the demographic characteristics of Sonoma County. The documentisa Sonoma Cou nty
summary of the data and information available about the people who live wi 2021 UPDATE
Sonoma County and highlights demographic, health, andygoélite factors,

such as life expectancy, access to knowledge, and a decent standard of livi

addition to the characteristics of the people within the county,pberait N

includes a summary of the challenges pedadein Sonoma County, which %
includes wildfiresthe COVIBL9 pandemicthe affordable housing shortage,

economic insecurity, and disproportionate harm falling on communities of ct

The information in the Portrait of Sonor@aunty as well as use of the o T
aSUNRPLREAGEY ¢NIYALRNIFGARZY [ @MYA (| i

informed the project locations, approach, engagement, planning, design, ar | = |, o or cauromniaso1-20
implementation. o

[ ueasumeozamenica

Sonoma County Multijurisdictional Hazard Mitigation Update 2021

In 2021, the Countgompletedan update to itdultijurisdictional Hazard _
Mitigation Plan(HMP)(Permit Sonoma, 2021bJhe County is using the HMP tofii

help establish priorities for hazard mitigation. In developing this Lands Strate b §
our team assessed these priorities to ensure alignment with the Multijurisdictional
recommendations and priorities being developed for the Lands Strategy. it
Relevant objectives related to retrofitting, purchasing, mitigating, and relocatiiEeamss
structures in highhazard areas; preventing or discouraging new development

hazardous areas; and considering the impacts of natural hazards in all plan
mechanisms thaaddress current and future land uses within the planning are

The HMP also included a survey of the community. One question asked whi
hazards people were most concerned about. Respondents ranked wildland
first, followed by climate change and dgiit. Other relevant concerns included
loss of development and vineyard expansions, damage to forests from the
wildfires, as well as wildfire concerns related to development expansion and a
lack of forest management.

Sonoma Countw / t Clithate Mobilization Strategy -

¢ KS wClimdtebilization Strategletails actions that could be taken
within Sonoma County to redugeeenhouse gasssignificantly by 2030.
Adopted by the RCPA Boardifecbrsin 2021, the strategy focuses on
solutions that are resilient, equitable, and transformative. Within the Climate
Mobilization Strategy, the RCPA organized psiiegegiesin relation to four key

initiatives: decarbonizatigiwarbon sequestration and ecosystem seryices 0 Aioted arch 2001
resilience and adaptatipandequity and community engagement. The Climate

Mobilization Strategy provides broad findings and recommendations that are

usefd as a starting point when considering project types and priorities for this

Lands Strategynd it served as leelpful resourcdor developng carbon

sequestration angreenhouse gasmissions projects.

SONOMACLIMATE

i) MO ON

RESILIENT - EQUITABLE - TRANSFORMATIVE
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https://ssrc-static.s3.amazonaws.com/moa/APortraitofSonoma2021Update.pdf
https://mtc.ca.gov/planning/transportation/access-equity-mobility/equity-priority-communities
https://permitsonoma.org/Microsites/Permit%20Sonoma/Documents/Long%20Range%20Plans/Hazard%20Mitigation%20Plan/Adopted-Sonoma-County-MJHMP-Volume-1-December-2021.pdf
https://permitsonoma.org/Microsites/Permit%20Sonoma/Documents/Long%20Range%20Plans/Hazard%20Mitigation%20Plan/Adopted-Sonoma-County-MJHMP-Volume-1-December-2021.pdf
https://rcpa.ca.gov/wp-content/uploads/2020/12/Sonoma-Climate-Mobilization-Strategy-Adopted-2021-03-08.pdf

Tabled. Existing effortselated to thestate of California
Statewide Efforts
Natural and Working Lands Climate Smart Strategy 2021 L NATURE-BASED
Thestate of California continues to be a leader in climate resilience, andrtifée e
Natural and Working Landsrtdte Smart Strategyvhich the stateeleased for
public comment in October 2021 and has ysfinialize, is an example of this
leadership. Thetrategyincludes an assessment of the benefits ofdhé | G S Q.
different landscape types, recommended priority actions and approaches, and
profiles br different regions in the ate (California Natural Resources Agency, &
2021 ¢ KS aidl dSQa | lbAekiddteddsiliedce paierda of dsA §
various types of natural and working lands, as well as its consideration of
opportunities to address climate change, informed the approach of this Lands pigs
Strategy in considering ecoregions, project types, and recommended actions. §&

NATURAL AND WORKING LANDS
CLIMATE SMART STRATEGY
DRAFT FOR

Pathways to 30x30 California 2022
Thestate released th@athways to 30x30 Califorrstrategy in April 2022. The
reportprovidesare@S 2F | OdA2ya RSaA3IySR G2 |

24% ofitslands and 16%fadts coastal waters; the strategy provides clear
objectivesor how California can reach its 30x30 targetd articulakesthe
benefits of increased protection of land and waters. The 30x30 strategy also
includes principles for advancing justice, equityersity, and inclusion. These
principles provided support for the approach outlined in the Lands Strategy of
including social indicators, as well as screening and performance criteria to e
GKFG Ot AYFGS Sljdza G @ |y R apprdaghito\p@digct I N
engagement, planning, desigmdimplementation.

ll. Engagement Process

The County coordinated a robust engagement process to eitsumesideed multiple stakeholder

perspectives during the development and refinement oflthrdsStrategy. ThéandsSrategy also

draws upon the findings of the Vital Lands Initiative engagement process. The sections below summarize
GKS /2dzyieQa SyBYRSVEH( / R i 2 DA LIBIEFd@Yel@pBGMSY G | LILINE |
strategy.Figure2 highlights the main groups engaged throughout the developmertess all of which

aredescribed in more detail in the sections that follow.
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Figure2. Groupsengagedduring strategydevelopment

Technical Advisory Implementation . .
Committee (TAC) Advisory Group (IAG) Tribal Representatives External Stakeholders

* Provided insights and
feedback regarding
the best available
science, data sources,
information gaps,
areas of uncertainty,
climate projections,
and project types.
Included
representatives from
organizations such as
Sonoma Ecology
Center, the Carbon
Cycle Institute,
Sonoma County Ag +
Open Space, Sonoma
Water, and more.

e Provided insights and
feedback regarding
County priorities,
assessment and
prioritization criteria
and processes, and
project
implementation
recommendations.

Included
representatives from
organizations such as
Permit Sonoma, the
Sonoma RCPA,
Sonoma Land Trust,
and more.

Engagement Philosophy

Throughoutdevelopment of the.andsStrategy, the Coungngaged diverse members of our broader
community to deepen our understanding of both technical and culatural aspects of resilience and land
management. This engagement helpsdesitify data sources, connect to the best available science, offer
input andadvice on recommended resilience actions, and ensur€tumty agencies and outside
organizations can ughe outcomes of the Strategyp advance their own priority actions. The County

strove to provide a forum that allowed partners to:

e Provided input
regarding critical tribal
land resilience
priorities, risks from
climate change to
tribal lands and
cultural resources, and
strategies for ongoing
tribal engagement.
Included
representatives from
the Dry Creek
Rancheria Band of
Pomo Indians, the
Federated Indians of
Graton Rancheria, the
Lytton Band of Pomo
Indians, and the
Kashia Band of Pomo
Indians.

Provided feedback on
community priorities,
potential project types
and locations, and
effective strategies for
ongoing public
engagement and
feedback.

Included
representatives from
organizations such as
North Bay Jobs with
Justice, Pepperwood
Preserve’s Native
Advisory Council, Red
H Farm, and more.

1 Share ideas andformationregarding existing efforts and knowledge soltbadsStrategy
builds on and leverages existing wadther than replicatingther efforts to help develop a
countywide approach to resilient natural and working lands.

1 Offer feedback and engageconversatioron components of theandsStrategy to ensure it
reflects the priorities and needs of agencies, organizations, and communities in the county.

1 Strengthen relationships and trusttween the partners and the County to promote future
collabordion on or funding of priorities and projects identified through @lenate Resilience
Plan. Engagement activities also helped identify partnerships that could allow different priorities
to be implemented together more efficiently and effectively by figdihared issues and key
geographies for priority action.

Existing Engagement Efforts

As mentioned earlier, theandsStrategyis built on the foundation ahany recently adopted plans and
processeshat identify community priorities and interests. With input from the TAC and IAG, we

identified the following engagement processes as most relevant and useful for insigtiie Dtunty a
views and priorities on the natural and working lands and climaileere. For a summary of the work

that we reviewed for théandsStrategy, see Appendix
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Vital Lands Initiative Engagement

In developing the Vital Lands Initiative, Ag + Open Space conducted an extensive public engagement
process. Beginning in 2017, they held over 150 meetings and workshops, which allowed for receiving

input from over 600 community members. The County alsodauated closely with thgeneralpublic,

tribes, technical advisors, and the County of Sonoma Board of Directors, Fiscal Oversight Commission, and
Advisory Committee. To ensure opportunitiegngage Spanistpeaking populations, the County

created a Spaishlanguage website and associated outreach material, in addition to providing

simultaneous translation services at meetings and conducting specific outreach meetings to Latinx groups
throughout the county.

The extensive community meetings held for tital\Lands Initiative provided useful feedback that the
County drew upon in develogthe LandsStrategy. (See Appendix B of Wital Lands Iniditivefor a
summary of findings from this procesBable5 below highlights major themes from the Vital Lands
Initiative that the County drew upon in engagement for and development adtthiiegy, in addition to
detailing actions the County took to addressnments that arose from this previous engagement.

Table5. Key themes from Vital Lands Initiative public engagement and havaittisStrategy addresses these

themes

The importance of connected conservation Indicators, as well as screening and performance crit
corridors for both recreational and wildlife to prioritize projects, described within this strategy
purposes. focus on the importance of habitat meectivity and

corridors.
The need of the agricultural community for new = The project types described in theategy present
and additional tools for agricultural protection, as examples of potential tools arficameworks with a
well as increased agricultural diversity. focus on restorative agriculture and agroecological
frameworks the agricultural community could use to
strengthen protection and resilience of agricultural

lands.
The opportunity for using education of the public Development of thistrategy included an extensive
increase understandinof the importance of public engagement process to learn from the
protection and management of natural and community regarding their priorities for resilient lands
working lands. The finakhapterof this srategyalso outlines how the

County will continue to engage the public throughout
strategy implementation.

The critical role of vegetation and fuels The ecoregions and project types presented in the

managementn promoting resilient landscapes. | strategyhighlight the importance of diverse vegetative
habitats, as well as fuels management and other
proactive land management strategies, in strengthen
landscape resilience.

The need for a clear prioritization process Thisstrategyincludes a detailed decisianaking

(including linkages to funding oppmnities) for process that will help the County prioritize climate

projects that strengthen resilience of natural and resilient lands projects.

working lands

The importance of public access to both urbad | Indicators, as well as screening and performance

rural open space for communities throughout the criteria, within thisstrategy emphasize the importance

County. of public access for urban and rural open space.
Proposed project types alsoderscore the key role
open spaces play in strengthening landscape resilier
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Other County of Sonoma Engagement Efforts

The Countylso conducted extensive stakeholder engagement as part of two other recent initiatives:
development of th&Sonoma Water Climate Aglation Plan(CAP) in 2021 and ti8nomaCounty
MultijurisdictionaHMP, led by Permit Sonoma and also adopted in 2021.

For theSonoma Water CABonoma Water engaged contractd@ssnoma Water customers, partners,

other state and federal agencies, research institutions, and the general public as part of its engagement
process. Sonoma Water heldgarson meetings with stakeholdgrior to the COVIBL9 pandemic, as

well as a seriesfoargeted virtual engagement and individual meetings throughout the pandemic to
discuss the vulnerability and risk assessment conducted for the CAP, as well as development of the
adaptation strategy angreparation forthe CAP. (Se®y 2 Y I 2 20A1SSMEkeHolder Engagement
Planfor details regarding the various stakeholder groups engaged.)

For theHMP, Permit Sonoma established a stakeholder stgecommittee to provide guidance
throughout theengagemenprocess The committee included representatives from partner
organizations, as well as citizens and other stakeholders in the planning argaefihgcommittee

held nine meetings in 2020 andZ0 These meetings allowed tbemmittee to work through a range of
topics,includingthe planning procesiow to identifyhazards of conceriplan objectivesandidentified
projects. (For a detailed summary of public engagement, see Appendix AvbfltipgrisdictionaHMP)

Technical Advisory Committee

The County formed 8ACto bring together experts in Sonoma Countyhédp the project teanidentify
the best data sourceanddata and informatiomaps,
discuss areas of uncertainty, and assist the team with
selecting downscaled hazard projections and scenariost 9 Rob Bamford, Northern Sonor@aunty
ensure recommended projects are robust and adaptable Air Pollution Control District

TAOMembers

critical component of thdAQ &  was Mlreview and T Caitlin Comwall, Sonoma Ecology Cen
refine recommended projectprovide input on the {l Torri Estrada, Carbon Cycle Institute
decisionmaking process for designing and prioritizing f Susan Haydon, Sonoma Water

projects, and ensure the County could maximize benefits 1 Valerie Minton, Gold Ridge Conservati
and reduce negative externalities. TheGOncluded District

representatives from a variety of County government T Lisa Micheli, Pepperwood Preserve
agencies, researarganizations, and nonprofits (see box: | Melanie Parker, Sonoma County

. . RegionaParks
the_rlght), _and _the County engagﬂ_nth the TAGhrough a 1 Allison Schichtel, Sonoma County Ag 4
series of five virtual working meetings. Open Space
During discussions with tHeAG the group affirmed the 1 Sam Veloz, Point Bl@nservation
importance of considering and prioritizing critical Cgunt Science

assets, equity, and marginalized communities within the

context of thid.andsStrategy and actions the County will take to strengthen the resilience of its lands.
The TAGlso provided extensive feedback regarding climate and hazard projections ardidiedpethe
County toward many relevant resources that subsequently werewisiegl developinghis strategy.

Table6 below summarizes additional key themes raised byr&@nd how the County has reflected
these themes idleveloping the Landstrategy.
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Table6. Key themes raised by tHé\Cand how the Lands Strategy addresses these themes.

The importance of having specific, scientifieally The social and physical indicators of climate resilien

grounded indicators to assess resilience. used to inform the Lands Strategy were revised
extensively based on TAC feedback. TAC feedback
the indicators also helped inform development and
identification of the screening and prioritization critel
that are part of thisi NI (G S 3 & @akinR S OA 2
framework.

The communities and institutions that manage and ¢ The[ | Y RQ& {esilididceldé&fiBitomribw reflects

dependent upon natural and working lands must be TAC feedbachn addition to identifying indicators,

reflected in defining resilience for Sonoma County. screening, and prioritization criteria that can help the

Having strong and higtapacity communities and County assess how well potential projects may be

institutions is a key component of résiice. addressing these issues.

Issuef worker health and safety (e.g., farmworker ThelLands Strategyow includes additional indicators

exposure to risk) are integral to considering social = as well as prioritization criteria, related to worker

resilience of lands. health and safety.

Food security is a critical issue and important indica TheLands Strategyow includes additional indicators

of resilience for the County. andprioritization criteria related to food security; this
GKSYS Aa ltaz2 y2g NBFES
of resilience.

Regenerative agriculture and agroecological practic Recommended project types include a strong focus
are increasingly emerging as innovative techniques regenerative and agroecological farming practices.
advancing resiliemcof agricultural lands.

Implementation Advisory Group

In addition to theTAC the County also formed dAGcomprised ofocalagencies and organizations that
hold a wealth of critical knowledge aack working on resilience projects and efforts (see box). An
important characteristic of this group is thhe County selectefarticipants to represent agencies and
organizationshat will ultimately be the end users of theandsStrategy. This purpose of th&Gwas to

advise the project team on available data and resources, identify county priorities, and provide input on
assessment, evaluation, and project implementation recommagomas. Their participation helped ensure
that the LandsStrategy is not redundant to the wawsktheir organizationsbut serves to integrate their

work into the plan in a way that results in robust and implementable actions. By working in partnership
with the lAGthrough a series of four working meetings, the County worked to ensutatidsStrategy
gAft FTROIYyOS (KS 321t 2F AyiSaANIGAy3a (GKS / 2dzyieQa
and financing by building a vision that is shamd @igned across agencies, organizations, and sectors.

Like theTAGthelAGLINE @A RSR dzaSFTdzZ FSSRol O 2 ylLanisKttegy,ahslzy (i & Qa
well as detailed comments that helped shape the direction of the indicators, screeningioaitidgtion

criteria. ThdAGF f a2 | FFANYSR (GKS dziAftAdGe 2F lylLteéelAy3da GKS
types according to ecoregions (s&ependix Aor more detail) Table7 below summarizes additional key

themes raised by thiAGand how the County has reflected these themes in the development of this
LandsStrategy.

Table7. Key themes raised by th&Gand how the Lands Sterdy addresses these themes.

Clearly defining the different components of a Thesi NI 1 S38Qa RSTAYAGAZ2Y
resilience system is necessary to demonstrate the = comments of the IAG and delineates the various
various factors that will constitute natural and workit aspects of a resilient landscape.

lands resilience within th@ounty.
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Actions Taken to Address Comments

U.S. EPRevel IV ecoregions of Califorpiavide a
useful data source for determining ecological zones
within SonomaCounty

In determining ecoregions and projegpes, it is
important to consider some of the detailed and prec
data available for different areas, such as that throu
9t ! Qa4 S 02 NXB 3 A Qoyicina Vel Blapé S
The potential ofreatingmanagement strategiefer
biodiversityandcarbon sequestration is an important
factor in considering how natural lands may be able

CKAA | FFANNYSR GKS / 2dzy/i
the importance of defining project types and prioritie
0FlaSR 2y 9t! Qad SO2NBIA2
Thestrategyincludes detailed examination eXisting
data regarding the diversity of vegetation present in
various ecoregions.

The project types described within this plan reflect
potential practices that could help reduce methane
and increase carbasequestration potential.

strengthen resilience.

Tribal Engagement

Native Americatribesii KNP dz3 K2 dzi GKS NBIA2Yy | NBE ONRGAOF
resilient lands. To identify tribptiorities and opportunities for aligned approaches and future
partnerships, the County initiated engagement with representatives from the Dry Creek Rancheria Band
of Pomo Indians, the Federated Indians of Graton Rancheria, the Lytton Band of Pompanditoes

Kashia Band of Pomo Indians. (Note thatCounty sena request for participation to dlve federally
recognizedribes, however, only four were able to participate.) The tribal representatives worked with

the County to identify common objeetis and shared experiences, and raised many important themes
related to this Lands Strategyhich are listed below. The
box below provides details on actions the County has
taken and will take to address tribal feedback.

LI NIy

Actions Taken to Address Tribal Feedback

Collaboration withribesinformed the

/| 2dzy & Qa RS@St 2LIVSyi
screening and prioritization criteria, and
project types. For instance:

9 The County added inwhtors and
screening criteria related to including
tribal engagement, furthering tribal
access, and considering tribal priorities

9 Tribeshave considerable experience and
expertise to draw upon in designing strategies
and projects to strengthen resilience of natural
and working lands. The County should continue
determine proactive strategies for tribal
engagement through its eff@tto advance

resilience throughout Sonoma.

9 Tribesand tribal representatives should be
included early on in project development to
identify critical assets and issues related to
natural land resilience.

1 Alist of land features and values that are
importart to tribes, anda list ofacknowledgd
high-priority tribal cultural resources and tribal
culturalproperties could be useful in considering
potential priorities for landscape resilience and
determiningpotential climate resilience projects

1 Tribal repesentatives expressed concerns
regarding issues of access (including ingress ar
egress) to tribal lands through state and county

and cultural resources.

9 Moving forward, the County will hold

regular meetings witkribesregarding
Lands Strategy implemeatton to
continue discussing themes that are
important to thetribes, as well as details
related to projects the County will
implement based on the strategy.

1 Meetings will also help identify potential

opportunities for federal funding related
to tribal lard resilience, leverage tribal
knowledge and experience, and ensure
prioritization of critical issues for the
tribes.

roads and how these roads could be impacted during disasters. It is important for the County to
consider and prioritzthe resilience of this infrastructure to ensure the safety oftiiteesand

their resources.
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9 The County should consider creatitegac indicators of howo prioritize tribal cultural properties,
resources, and infrastructure in concert with other indicatorgesiience. The County should
also be transparent regarding the process they will use to continue collaboration witiése

Additional Stakeholder Engagement

To ensure broad representation of stakeholders and elevate perspectivesridemepresented
communities such as equity experts, agricultural workers, farmers, and tribal communities throughout
Sonoma, the County coordinated two stakeholder focus groups and additional tasyeédidr meetings
with key stakeholder representativ@hese focus groups and meetingsluded representatives from

the following organizations:

Regional Parks
Sonoma County Community Development Commission

1 Ag + Open Space Advisory Committee

1 Greenbelt Alliance

1 LandPaths

1 Municipal Advisory Councils

1 North Bay Jobs with Justice

1 Outdoor Afro

T t SLIWISNF22R t NEGGNIDSEE bl GAJS |
1 RedH Farms

1

1

In the meetings, we provideslakeholdersvith an overview of théandsStrategy and its development
process, and requested feedback on #trategy goals, hazardsxample projects, and the prioritization
and decisiormaking procesd.able8 below summarizes key themes highlighted by the focus groups.

Table8. Key themes raised by th&aGand how the_andsSrategy addresses these themes.
It is important to bring climate resilience benefits to  Many of the project type concepts and their design
areas that do not currently enjoy them. The County stemmed directly from comments heard at the
should design projects with the most vulnerable stakeholder meetings. These comments informed fil

populationsin mind. Additionally, the design of new
open spaces, parks, and trails should be traresga
and actively include the community in the planning ¢
decisionmaking process.

The County needs to design outreach regarding the
Lands Strategy and its subsequent projects in clear.
common language. To promote ongoing outreach,
education, and participatigthe County could partner
with community organizations.

Climate efforts should focus on systenather than
individual change. Similarly, natural and agricultural
lands and the people are not separate; they are one
system and the County should consider them in tha
way.

The County should consider how to protect and
advocate for workers on natural and working lands
whose jobs are threatened by climate change and
additional social fators.

development of indicators and screening and
prioritization criteria, including many related to
providing benefits to underserved and under
resourc& communities.

Moving forward, te County will continue to prioritize
engaging the public early in project design as projec
move forward from thk strategy. The County will also
continue to collaborate with the groups engaged ant
other relevant community organizations throughout
the impkementation of thistrategy.

ThelLands Strategy nokeflects a more robust and
serious consideration of how tonsider natural and
working land resilience benefits in the context of
developed areas.

TheLands Strategyow includes additional indicators,
as well as prioritization criteria, related to worker
health and safety.
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Actions Taken to Address Comments

Transitioning from standard farming practices to mo ThelLands Strategy noincludes many
regenerative and ecologicalbased practices can be = recommendations and project types related to
difficult ard costly. Additionally, it can be difficult for promoting regenerative and ecologicébgsed
small farmers to access the resources that they nee practices.

for resiliencefocused projects. Providing technical

assistance (e.g., gramriting assistance,

implementation support) is a critical tool the County

could design in partnership with the communities it

intends to serve and engage.

Peerto-peer learning among land managgfarmers, = ThelLands Strategy noincludes specific project type
and others involved in resilience efforts in Sonoma ( and recommendations related to promoting pe¢er
be a useful way to provide more technical assistanc peer learning.

and grow capacit)RCDsould take a more active role

in peerto-peer learning.

Next Steps

The County plans on sharing thisdsStrategy with the Sonoma County Board of Supervisors in late
Summer 2022. As the County moves forward with implemettiis strategy, it will conduct ongoing
community outreach and engagement to ensure that community members, organizations, public
agenciesand private landownetsas well as farmers, farmworkeed community organizations

working on climate justice and the riglof the underserved are included in the scoping, planning,
design, and implementation phases of each projeat. County will use ongoing stakeholder engagement
to adaptively manage and update the Lands Strategy as needed.

lll. Planning Horizon

The LandStrategy is intended to be broad enough to guide climate resilience projects in the near and
mid-term and flexible enough to be adapted as conditions change to consider actions to address long
range climate projections. Since thendsStrategy is focused on ongoing actions to conserve, manage,
and restore as much of the county as possible to address the great needs and risks that climate change
poses, the planning horizon for thandsStrategy is longange. While the neatierm actionswill focus

on areas with the greatest potential to reduce carbon, manage risk, preserve native species and
biodiversity, there are many additional actions included irstitategy that can be taken as opportunity
arises, funding becomes available, or fities shift.

In addition to the availability of resources, new findings will continue to emerge related to climate science
and best practices for managing lamldsingextreme drought conditiongncluding reducing wildfire

risks,and the projects thatr@ implemented in the next five to 10 years will provide us with information

that can be used to improve future project designs. These uncertainties and future opportunities are best
addressed by handsStrategy that keeps open as many options as posaildlg@rovides the landscape

the best chance to adapt by conserving and restoring large, interconnected, and diverse lands, while
preserving and supporting agriculture uses thramoteregenerative practices to sustain the land

through a range of potentiéilitures.

Where appropriate in the project types, thandsStrategy makes recommendations for riemm

actions, and then potential adaptation measures for the-raije and longerm resilience and
sustainability of the lands. Additionally, some profgoes are programs, planning, or policy actions, and
these will also have a nesrm, midrange, and longange trajectory as they advance from scoping and
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planning to design and implementation. As projects continue to advance frdmarldeStrategythe
Countyshould revisit and reviseto ensure it remains relevant to the County and its partners.
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3. CLIMATE HAZARDS
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Sonoma Counfy@mmunities and natural and working lands are already responding to the effects of
climate changgincludinghistoric lows in the Russian River and Lake Sonoma, flooding of Guerneville and
Monte Rio, and devastating firasross the countyn 2017 and 2020. As such events become increasingly
common, there are strategic investments and actions that Sonoma Campyioritize to increase the
resilience of its natural and working lands and reduce risks from flooding, wildfires, drought, and heat.

The sectioabelow outline historical and projected
impacts of climate hazards by drawing frequently ong
climate and hydrology projection data by sub
watersheds developed lilie PepperwoodPreserve
and partners for the North Coast Resource Partner:
(NCRP) in 2018hd@ NCRP products include four
potential climatehydrology future scenarios to
capture the range of potential extreme conditions,
while reflecting regional management concerns. Thi
report shares the findings focused on two of the
scenarios for the sake bfevity. The climatic trends ; .
modeled in theséwo scenarios are warm, high rainfa Wildfire in Sonoma County.

(the CNRM model) artbt, low rainfall (the MIRCO

model)(Micheli et al., 2016, 2018yhese two scenarios assume a high or busi@egsual greenhouse
gas emissions scenario (known as RCP8.6)S I a GimateSasd Natural Resource Analyses and
Planning for the North Coast Resource PartnergtilpchnicaMemorandumSummarizingData

PN R d#6r adilifional detail on methods for projecting future climate conditions. Additional
information on our aplication of the NCRP data and other sources is provided for each of the climate
hazards iAppendix Bvith key takeaways in the sections that follovetal annual precipitation and
climatic water deficit by water year and average monthly minimum and maximum temperature were
averaged across fo@0-year time horizons.

l. Warming Climate

Sonoma County hdeenexperieningan increase in temperatarince the late 1990s, further increases
are expectedThe average daily maximum is expected to increase by 3 dégieesheiin the 2040s

and nearly 5 degredsahrenheiin the 2060s (as compared to the observed basel{bkey. Federal
Government, 2021 Movingforward, average summer high temperatures and the number oftregh
days (over 93 degrees Fahrenheit) alsexpected to rise. Higher temperatunedl resut in increased
rates of evapotranspiration, drying out plants and soil and increttwtiggelinood of drought conditions
(Cornwdl et al., 2016; Micheli et al., 2018)igher summer temperatures and more higtat days create
major public health concerns, especially among vulnerable populations lacking air conditioning.

Natural and working lands are alreddgling the mmpactsof hightheat eventssuch aseduced water

guality, heatrelated death of wildlife and stress on plant,ldad reduced groundwater runoff. For

example, during the summer and spring of 2021, Santa Rosa and other towns in the county experienced
record-breaking daily high temperatures, and harmful algal bloasre detected on th&ussian River,

! Representative Concentration Pathway (RCP) 8.5 is the high or basinesal emissions scenario. RCP 2.6 is the low
emissions scenario (i.e., aggressive emissighsction) whichis considered extremely unlikely given current global emission
trends. RCP 4iSamore moderate emissions reduction.
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Salmon Creek, and Gualala R{iinkiewiczMartine, 2021) In the agricultural sector, heat waves and
subsequent heat stress on livestock ledléclines in dairy and beef production.

Winter temperatures are projected to increase over
the coming centuryand the number of nights where
temperatures reach freezing is projected to decline
(Cornwall et al., 2016; Micheli et al., 201Byth
wildlands and agricultural lands are expected to be
impacted by an anticipated increase in pests that will
no longer die off annually due to winter weather, a
process known as overwintering. Insects rely on the
temperature of their environment to regulate their
own body temperature, so any changes in climate will
change insect range, behavior, and populations
(SkeR OA & S (i. Moré pésts could lead do

Drought inLake Sonoma. increased use of pesticides, which will in turn cause

agricultural runoff and water quality issues following

major rain event$Gross, 2021 Recommendations to address increagedtpopulations include the
importance of early detection and the usemkgratedpestmanagemen{IPM) and modified crop
strategies. IPM includes biological control, mating disruption, monitoring, trapping,eanéihasural
predators to reduc@estinfestations. Modified crop strategies include planting different varieties,
planting at diferent times of yearandincreasing biodiversity

Resilient lands support resilient human communities. Shade trees provide important cooling services to
urban communities. Green barriers between residential areas and agricultural crops can provide shade
trees while increasing permeable surfaces (important during rain events) and limiting movement of
agricultural pesticides and fertilizers to residential commun(8¢ste of California, 2022 esilient

landg especialhjhighly shadedandsand/orlandscontairingrivers, lakes, and coastlingrovide

residents with essential reprieves from heat. Green urban stormwater systems can be designed to
maximize groundwater infiltratigrwhichis an important approach to resilient water systdrasause
groundwater is lesausceptible to extreme heat impacts than surface wé$tate of California, 2022)

There are a wide range of strategies available for building resilience of natural and working lands to rising
temperatures, with many of these strategies providing additionagfitenFor example, for agricultural
lands, key strategies include:

1 Maintaining healthy soilsligher temperatures mean high evapotranspiration rates and less
water available for crops. Heajthoils have a higher moistuhmlding capacity and help roots to
penetrate and retrieve the moisture.

1 Water-efficient irrigation Irrigation systems that ensure efficient delivery of water can save water
and reduce greenhouse gas emissi@tate of California, 2022)

Key strategies for building resilience of open spand parks to rising temperatures include:

1 Preparing parks and resation areas for heavier useesidents flock to lakes, river, and coastal
recreation areas for a reprieve from the heat. Expanding infrastructure and facilities at these
recreation areas can help residents to enjoy these recreation sites without aygbigiss) of
overuse by ecosystems that may already be stressed by3ta#t of California, 2022)

1 Maintairinginstream flowsInstream flows prevent anadromous fish and other sensitive species
from being stressed by high instream water temperatures. Instreavs ftan also support
groundwater recharge.
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1 Conseringand restoing potential climate refugiddentification and planning of refugia should
consider range shifts and habitat connectiy8yate of California, 2022)

These strategies should be designed to adsdbeh direct and secondary effects of extreme heat. Some
of these secondary impacts have already been described above. Additional secondary impacts include
risks to health of outdoor workers. Work crews, ranging from construction to restoration to fakm wo

will likely need to adjustedork hours (e.g., early morning or nighttime hours) to avoid heat stroke and
heatrelated illnesses. In addition, high temperatures incréfasdéikelinood of drought and wildfires.

Higher temperatures cause higher rategwpotranspiration and thus drought stress. Dry lands are

more likely to ignite during a wildfir€he sections below explainodight and wildfire in detaiNote that

many of the strategies for increasing resilience of lands to heat also support cediietrought and
wildfires.

Il. Changing Rainfall Pattearsd Flooding

While rainfall projections vary regarding estimated volume and trajectory of annual precipitation for
Sonoma County, projections concur that there will be changes in the timingremuhieof rain that falls

during individual rainfall events. Atmospheric rivamesthe primary source of rainfall in Sonoma County.
Atmospheric rivers vary in size and intensity and are traditionally weak systems that appear as typical
rainstormsor snowstorms. However, as the climate changes, atmospheric rivers are expected to increase
in intensity, especially in Califorifid.S. Geological Survey, 202¥hile more rain during a prolonged

drought is welcomed, the predicted increase in intensity and volatility of these events can turn-a much
needed rainstorm into a hazardous event.

In October 2021, an atmospheric river over the San Francisco Bay artdx @wmhtral Coast brought

flood warnings to the North Bay afldshflood warnings for areas affected by the 2020 Glass Fire
(National Weather Service,2081) 2 KAf S (KS hOG26SNI N} Aya SEGAYy3Idz aKk
rainfall following higintensity fires can increase the likelihood of erosion, landsbkateisgebris flow.

Additionally, forests and soils that have been severely burned absorb minimal water compared to

unburned soilstherefore, heavy rainfall after a higintensity fire leads to excess runoff and sediment

which can carry pollutants downse into important water sourcegdlational Oceanic and Atmospheric
Administration, 2015)Because water is unable to penetrate severely burned soil, there is considerably

less groundwater recharge during a pbist heavy rainfall eventherefore doing little to alleviate

drought conditions.

Several communities in Sonoma County have exparieconsiderable flooding in the past. For instance,
for the city of Healdsburg, Russian River flows have reached flood stage four times since 1995. The
Russian River flood gauge at Guerneville has reached flood stage approximately half of the years since
1943, with February 1986 as the fleofirecord(Jaspese et al., 2020)Guernevillalso experienced

flooding during the February 2019 flgadhich caused an estimated $155 million in damages across the
county, including major damages to 1,760 horfteBS SF, 2019)
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Russian Rivedenner, CA.

{2y2Yl [ 2dzyieQa Yyl {ddaNFIf FyR ¢g2NJAy3 | yRgay aLISOAT
an important role in buffering or mitigating impacts from heavy rainfall and flooding. As discussed in the
riparian and stream corridors section of this repQtidpter 4)healthy riparian areas provide a buffer

zone around riverthat canslow, disgpate, and absorb floodwaters. If riparian and buffer zones are

either damaged or nonexistent, they are unable to provide critical flood protection durinrgdiighor

extreme precipitation events. A resilient riparian zone allows rivers or streams tarfilaterrupted (e.qg.,

no dams or impoundments) and has healthy, native plantsctrd#ilter and slow floodwatergherefore

contributing to flood attenuation, groundwater exchange, and water quality improvefdedt EPA,

1993)

Secondary hazards resulting from changing rainfall patterns, extreme precipitation, and flocidatey

9 Erosionis a primary concern during and after extreme rainfall events. Erosion is especially a
concern during heavy rainfall following higkensity firesbecause itan weaken hillsides and
lead to landslides. Erosion weakens soils and cag poitutants into waterways and public
water sourcesand i can alsalog storm drains and culverts. Coastal cliff erosion is also a
concern during extreme precipitation everttewever, strong wave action is more often the
cause of coastal erosion thaainstorms.

1 Landslidesspurred by extreme erosioarea secondary hazard of heavy rainfall. Steep slopes
and mountainous areas of Sonoma County that have been burned are especially at risk for
landslides.

1 Crop damage or loskie to flooded croplands dugnand after extreme precipitation. Standing
water in flooded fields, while beneficial to some crops, can damage ground crops such as
strawberries or lettuces. Additionally, heavy rainfall can slow or delay hawlits can also
lead to loss of crops in some cases.

1 Property damage or losss discussed above, can occur during extreme weather or flooding
events. The most devastating flood in terms of property loss in Sonoma County occurred during a
2019 storm that aused the Russian River to flood, brining an estimated $115 million in damage
across thecounty.

1 Damage to roadwaydie to erosion, landslides, or flooding can interrupt public and emergency
servicesandblock evacuation routes. Saturated roadways canla&d to hazardous conditions
for drivers.
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l1l. Drought
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19871992, 200Q@2002, 200¢2009, and 2012016(California Department of Water Resources, n.d.)

Climate change has led to more frequent, intense,@ntbnged droughts in California and Sonoma

County and these conditions are anticipated to continue in the coming decades. Prolonged drought can

make ecosystems vulnerable to pests and-native specigsmpact water quality and ecosystem

function, and ncrease wildfire risiNorth Coast Resource Partnership, 20BQjring a drought, ranchers

may struggle with providing adequate food or grazing land for their apimglR  F I NY SNBE Q & G SNJ

may be limited or reduced.

Lake Sonoma and Lake Mendocino, the two nrajgervoirs supplying the Russian River watershed, both
experienced significantly reduced supply in the 2@PQ@1 water year, with the reservoirs at 48% and
29% capacityespectivelyf(Mendocino County Water Agency, 20Zlhe 20262021 water year was the
second driest on record. In response to the continued drought, Governor Gavin Newsom declared a
drought emergency in Soma and Mendocino counties. The Stétater Resources Control Boasdued

a curtailment order, restricting water access for some water rights hql@atiornia State Water
Resources Control Board, 202Rgspite heavy rain events in October and December 2021 in Sonoma
County, severe drought conditionsrpist into 2022and curtailment orders have been extended into at
least the spring of 2022National Integrated Drought Information System, 2022)

Severe Drought
Asclassified by the U.S. Drought
Monitor, severe drought means tha
grazing land is inadequate; fire
season is longer, with more intense
and larger fires; trees, plants, and
native grasses are stressead
wildlife disease is increasing

One hundred percent of Sonoma County is affected by the severe
drought conditions, and cities within Sonoma County are
responding to the prolonged drought conditions with mandatory
water use reductions and implementing various regulations such as
prohibiting pressure washing, limiting landscape irrigation to
nighttime hours (8 p.m. to 6 a.m. in the city of Santa Rosa), and
allowing restaurants to serve water only by reqy&sty of Santa

(National Integratd Drought Rosa, 2022)Addi:[iovna}LJN£A3 N} Ya Ay Of dzR S {ty aF w:
Information Systen022) Severe F2NJ DNl aae Nach ﬂ)ays$es.|dielht£'@.|reﬂlové their
drought also means that plants Iaw_nsto reduce the need for_waterlnghllg mL_m|C|paI \(v_ater _
increase their reproductive saving programs are a step in the right direction, additional actions
mechanisms, which can contribute Must be taken to aeserve and manage water during severe
to increased wildfire risk duetoan RNR dzZK{dad C2NJ SEF YLX ST {2y2Yl 2| (S
abundance of fuels (e.g., plants)  water supply by working with the U.S. Army Corps of Engineers to
(National Integrated Drought use Forecast Informed Reservoir Operations (FIRO) decision
Information Systen022). support tools. Using FIRO, Sonomaat/aias able to save 11,000
acrefeet of water in Lake Mendocino in early 2020. Water
conservation and management measures such as FIRO and public outreach campaigns to emphasize the
urgency of water conservation are critical to conserving water in SononmdyC
In June 202Xarmersin central Sonomavhorely on reclaimed water, were told to expect to have 30
40% of a thregyear water supply averag8arfaty, 2021)As drought conditions continue, managing
{2y2Yl Q& ylFaGdz2NYf YR g2NJAy3a fFyRa G2 AyONBlIAaAS (K

The University of California Cooperative Extension, Sonoma County (UCCE Sonoma County) provides a
number of resources and suggestions for range and land managers for adapting to drought conditions.
Range management strategies include pasture rotatiorghwddiows a grazed area to rest and regrow

after being grazedandpasture utilization, which suggests grazing areas with more mature forage to

allow other areas to grow. Livestock management strategies include weaning calves and lambs as soon as
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possibleandgrouping grazing animals according to nutritional néedéversity of California Cooperative
Extension Sonoma County, n.dt)s important to note that the suggested management strategies are
not onesizefits-all and there is no single management strategy that camppkea to ensure the land
and livestock adapt to or withstand prolonged drought conditions.

UCCE Sonoma County also suggests a number of strategies for farming in drought c@uwlivierssty
of California Cooperative Extension, 20T%)e primary focus of the strategies is to use as little water as
possible. Suggested strategies inctude

1
1

Planting cover crops earlshen there is still moisture in present in the soil, anhdpeigilant of
weeds and invasive species that may be comgdtinwater with native or cover crops.

Increasing soil organic mattey applying compost and cover crops. Increasing soil organic
YFEGGSNI AYONBFaSa GKS agl SN KaiehR payticilary I LI OA G & ¢
importantin Sonoma Coungwhere the soils tend to be sandy with low amounts of organic
matter.

Irrigating responsiblgy ensuring that irrigation systems are not leakindthat filters are in

good condition, and converting to drop irrigation as opposed tgysprinklers. Additionally,
irrigating during cooler times will reduce the potential for irrigation water to evaporate.

Planting responsiblyy planting the right cropst the right time can help reduce water usage. For
example, tomatoes can be grown dhg the summer usingdry farming methodhat involves
watering seedlings three times after being planted in the field, and then stopping irrigating once
the seedingsestablishroots.

Secondary hazards, or sidtfects from droughtinclude:

T

Loss of salmon and steelhemdut habitat

due to low flowsIn 2021, low flows in the
Russian River caused limited and late
spawning of coho salmon, one of the rarest
native fish species in California. The salmon
populations faced limited tributg access and
trapped smolts during peak outmigration
because streams became disconnected from
the river earlier than usu@Cameron &
California Sea Grant, 202@resence of coho
salmon and steetrad are an indicator of
broader ecosystem health. They require colc
clean, and oxygenated wateconditions that Steelhed Trout
may not be met during extended drought

(North Coast Resource Partnership, 2020)

Loss of agricultural cropisow soilmoisture levels and limited water forigation could cause
crops to fail, or farmers could be forced to reduce the number of crops planted due to lack of
water.

Increase in invasive specaadpests While some native species are drought toleranbughts

can caus@rolonged stres native speciesmakngthem more vulnerable to invasive species

and pests. Research suggests that as warm seasons begin to appear sooner due to the changing
climate, invasive species are often the first to pop up during spring growing seasons, leaving
native sgcies at a disadvantage with reduced likelihood of suriNldional Invasive Species
Awareness Week, 2021)
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1 Increased wildfire sk As discussed in the following section, prolonged drought leads to
increased wildfire risk as plants, especially dead trees and grasses, become drier and more likely
to catch fire. Additionally, drier fuels (e.qg., trees, grasses, plants) are mortlieiy at higher
intensities than fuels that have some moisture content.

1 Water supply conflicts\s discussed above, during drought periods, there may be water
shortages and issues with water supply. Prolonged drought leads to increased demand for less
water, and variations in water rights and usage lead to competing interests and therefore
conflict.

1 Decline in water quality due to low flomiow flows often enhance the effects of water pollution.
When pollutants and sediments flow into a large,-fasting body of water, those pollutants are
diluted and concentrations are reduced; during low flows, there is less water available for
dilution, therefore increasing concentration of pollutagisS. ER, n.d.a) Low flows also often
lead to higher water temperatures because the water is able to heat up faster. As mentioned
above, warmer water temperatures may be unsuitable, or even fatal, to native fish populations
such as salmofJ.S. EPA, n.d.b)

V. Wildfire

Ahistory of aggressive fire suppression in th
American West has led to a buildup of highly
flammable, dense fuels across the western
landscape that can cause or contribute to
highrintensity wildfires. Prolonged periods of
extreme drought in California colegl with
increasing temperatures have also led to
increased frequency and severity of wildfires
Changes in land use and development in
Sonom&County,ncluding development in the
wildlandurban interfaceand lowdensity
development patternshave led todss of life,
property, and infrastructure due to fire. Since
2015, three of the top ten most destructive
wildfires in California history in terms of Wildfire Risk
number of structures burned occurred in . m
Sonoma CountfAckerly et al., 2018Human

caused ignitions in theildlandurban

interfaceare often responsible for fire ignitions. While many of the ecosystems in Sonoma County are
fire-adapted and even require fire to thrive, drought, biodiversity, brsd climate change are
contributingto higher intensity and more destructive wildfires on the landscape. The Sonoma County
Wildfire Hazard Index shows lower fire hazard along the Pacific coast, San Patrid BeeySonoma
Valley, and the index shows higher fire hazard in the hills andtaipwareas in northwesonoma

County (sed-igure3).

Since 1990, Sonoma Ag + Open Space has protected in perpetuity over 122,000 acres (roughly 12% of the
O 2 dzytotad I&ndared of open space lands in Sonoma ColAty+ Open Space, 2021lcrge scale

land protection and conservation is a win for the county and its environments, but given rising
temperaturesand worsening droughts, land acquisition alone will not be enough to protect the county

E)Figure3. Wildfire Risk Index across Sonoma County.
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more effective longerm approach for reducing fire riskRn LINR § SOGA Y3 0A2RAGSNREAG B¢
treatments alongGreenbelt Alliance, 202Ihe research found that there will be a higher return on

conservation investments if biodiverse lands are protected from development rather than allowing

development to occur in areas of high fire risk, even if the surrograid is managed to reduce fuel

buildup. However, absent loigrm adaptive management strategies, the landscapdikell/be less

resilient and face increased risk of hggverity wildfires, even if the land is protected from development.

Adaptive land management practices such as prescribed burning, vegetation managechéune|

reduction projects, and efforts that protect and improve biodiveraity critical to building resilience on

the landscapéGreenbelt Alliance, 2021)

Grasslands in Sonoma County

{2y 2Yl [ 2dzy ( &d@king IshndsipgNah impoktafitRole in buffering climate impacts, storing
OFNDP2YyZ YR LINBPGARAY3I SO2t23A0Ft FTYR SO2y2YAO 06Sy
ability to provide these ecosystem services. For example, much of Sonom& Qaunt I 3 N& O dzf § dzNJ f
farmingland is open grassland or grazing lamdich can sequester carbofese land$ose their

potential for carbon sequestration when thase burned in higlseverity fires. Welinanaged grazing

lands can contribute to fire resitiee and potentially redudée risk of highseverity firesincegrazing

animals contribute to fuel load reductions by shortening grass heights and preventing shrub overgrowth

(Marin Agricultural Land Trust, 202Additionallybiodiverse parks and open space preserves act as

buffer areas that protect developed areas from fire, tray also provide critical inroads and staging

areas from which firefighters can manage wildfires and protect people and structures. For example,

Foahill Regional Parldjacent to the town of Windsor in Sonoma Coupitgvided a critical buffer to

the town during the 2019 Kincadfige. TreLJF N ' f f 26 SR IRNMBEAZINGANBAG S & S
built fire breaks antito  O1 FANBa (2 LINBZSy il (i KBeenbdltfdlamck RN A & LINB
Regional parks and greenbelts that are well positioned and maintained are the more effective at

providing critical wildfire buffers than those that are n@intained or not strategically located.

In addition to the impacts thavildfire can have on the ecosystem, property and critical assetshand
economy, there are many secondary hazards associated with wiluificeding:

1 Loss of lifes an immediate concern during a wildfire. From 2017 through 2020, over 300,000
acres buned in Sonoma County, destroying nearly 7,000 structures and killing 24 (feenphet
Sonoma, 2021bBecondary impacts from wildfrsuch as smoke exposure and poor air quality
is a concern for people, especially sensitive gronpgbe immediate and surrounding vicinities.
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1 Economi@nd community impactsf wildfirescan include job losses, loss or damage to crops and
property, interrupted transportation pathways, and damage to public infrastructure and
property. Wildfirerelatedevacuations disrupt lives and challenge large and bosithesses
Additionally, if protected land is not adaptively managfeel millions of dollars spent on
protecting these lands will be lost, in addition to loss of valuable ecosystem services.

1 Propety damage and loss a concern for many wildfireBhe 2020 Glass Fire burned 67,484
acres and damaged or destroyed close to 2,000 structures in Sonoma County. According to the
Sonoma County MultijurisdictiondMP, 35% of residential structures and 56f#&gricultural
a0 NHZOGdzNB& | NB Ay | Gaddhepropérty vhikie oNSBucturésindr® K I 1 | NR
GOSNE KAIK NBfI GAGBS KI (RernikSohothy, 3021H)ii2DABItHed 2 IS NJ b
California State Building Code was updated to include minimum standards for new buildings in
relative fire hazard zones that would provide a certain level of protection for the buildings;
however less than 1% of housing in th&ounty has been built since 20@Bereforeleavingthe
majority of homes vulnerable to damage from wildf{feermit Sonoma, 2021b)

1 Public Safety Power Shutoffscur during times of high wildfire riskhenutility companies will
turn off power transmission to reduce the probability of electrical wires sparking a wildifirse
shutoffspose threats to human health and safetyd in some cases can lead to death if people
are unable to access adequairedical care during a shutoff.

91 Erosionfollowing wildfires contributes to high sediment loads entering stormwater facilitied
potentiallycounty water supplies. LoHgsting high-severity wildfires can burn soils and decrease
their ability to absorb ater, therefore contributing to heavy erosion, runoff, and potential
landslides following extreme wildfire events.

1 Floodingand flood risk increases following wildfires. Flood risk can remain high in burned areas
for up to five years podire (Sonoma County, 2020redicted increases in precipitation,
coupled with predicted increases in fires and fire severitint to increased flood and flash flood
risk forSonomaCounty Areas with steep slopasill be especially vulnerable.

V. Sea Level Rise and Coastal Storms

As seas rise, Sonoma communities along the Pacific coast and San Francisco Bay shoreline will face
damaging effects from El Ni€driven storm events combined with high tides and large waves. In 2050,

1.1t0 2.7 feetof sealevel i JINE 2 SOGSR Ff2y3 {2y2YlI Qa O2l adGa o0ass
below). Without adaptation, homes, critical irdtaucture, tourist destinations, and important coastal

habitat will be lostGriggs, 2021)

San Francisco Bay supports the largest tracks of estuarine marshes in the state, including Sears Point and
Sonoma Creek restoration efforts in Sonoma County. In 2018, The Nangen@ncyTNCYonducted a

coastal vulnerability assessment for California, finding that 30% of irredloladgd estuarine margs

in the San Francisco Bay deltahighly vulnerable to sea level ri@éhe NatureConservancy & State

Coastal Conservancy, 2018hese higiiodiversity marshes serve as the transitional habitat between
GSNNBaAaGNARFE yR SaddzZa NAyS SO2aeaidSvyao ¢KS gK2fS a
Bayside provide importanbastal protection for Highway 37, a critical corridor connecting Marin,

Sonoma, and Solano counties and adjacent agricultural lands. The marshes limit the effects of wind

driven waves that threaten to overtop the Highway 37 levee and flood the road aithatlighway 37

was closed for 28 days in 2017 and 8 days in 201%odl@ding(Quakenbush, 2021)hese closures

severely impact mvementfor commuters, freight, and recreatigMetropolitan Transportation
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Aerial View of Jenner Headlapnsnoma County.

Commission, 2019As sea level risesyertopping and flooding of the corridor is occurring more
frequently, especially during king tides and major rdihe.County is developingnous adaptation
measures, with mangount membergalling for a solution that includes margstoration and support

for migration. Such a solution could provide habitat and recreation value in addition to ongoing coastal
protection(Kovner, 2021)

A2018 assessmemy TNG- f a2 F2dzy R (KIF G wmm 2siigisar@l Beaahes withpublic2 y 2 Y I
access facilities are vulnerableitteet of sea level ris@he County needs to actively conserve and

manage bth beaches and marshes needhielp themmigrate as seas rise so that these resources can

maintain the many benefits they provide, including biodiversity, carbon sequestration, regraation

coastal proection by buffering storms.

{SI tS@Stf NxRaAST aldi2N¥az I yR S N&daHhabitgts dndNBmniuditisS F R& A
For example, Highway 1 near Gleason Beach is the only road connecting Bodega Bay and Jenner. There is
rapid bluff erosioraround the road due to wave action, sea level rise, groundwater intrusion, and runoff

from land uses. The bluff erosion is compromising the road and héeel€dlifornia Department of
Transportatior(Caltran¥to make emergency repairs since the early 2000s. Caltrans is currently working

on a $26 million dollar project to realign the highway, moving it eastward to maintain the function of this
critical route(Caltrans, 2022)

Sea level riseillalso challenge flood and environmental management olioilver Russian River, the
Petaluma River, and Sonoma Creek as the zone of tidal influence, runoff patterns, and sediment
deposition are expected to chan@@onoma Water, 2021a)

Resilience measures to protect coastal habitats and communities include:

1 Relocating oraising infrastructurerhis measure will move infrastructure away from cliff erosion
and flood hazard areas. In addition, this measure can create larger areas of continuous wetlands
and open space, supporting biodiversity and allowing wetlands roongtatamas sea level rises.

1 Wetland restorationWetlands act as a sponge, absorbing floodwaters. With restoration, flood
protection for adjacent areas expands, while also supporting biodiversity and carbon storage.

1 Conserve coastal hahif3otecting andconserving beaches, dunes, and wetlands can preserve
biodiversity, allow habitats space to migrate, and maintain natural flood protection.
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1

Inventory and adapt sensitive facilities that are vulnerable to sea levedmsewater facilities

and contaminged sites that are not adapted to resist and/or accommodate flooding can lead to
water quality issues with negative effects on humans and the enviror(@eatin Protection
Council, 2022)

As theCounty and its communities develop and implement resilience strategies, it is important to
recognize and plan for seedary sea level rise hazards. Some of these hazatd$ as property loss,
damage to infrastructure, cliff retreat, and ladsoastal habitat are described abov@ther £condary
hazards include:

1 Landslidesn Sonoma County, areas of highest landslide risk are located along the Pacific coast.

Sea level risgnduced coastal changas well increased severity and occurrence of major rainfall
and fire eventswill impact slope stability and landslide i({Bkermit Sonoma, 2021c)

Migration of saline watefiarther upstreamAs tidal influence of rivers moves farther upstream,
habitat and speciesompositionwill transitionfrom freshwater species tihose that are adapted

to salt waterfSonoma Water, 2021a)

Groundwater rise and salinity intrusion into groundwagara level rise will raise coastal water
tables, potentiallydading to saltwater intainginto freshwater groundwater resources. The
Sonoma Valley Groundwater Sustainability Agency is developing plans to address salinity
intrusion(Sonoma Valley Groundwater Sustainability Agency, 2020)

Limited shoreline accesSoastal erosion and flood events can damage key infrastructure that
has been developed to help communities access shorelines for recreation, cultural activities, and
subsistence (e.g., fishing). As we adapt to our chasgrgline, this access must be adapted as
well.
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4. CLIMATE-RESILIENT LANDS AND THE
SONOMA COUNTY LANDSCAPE SYSTEM




l. ClimateResilient Land Categories

The natural and working lands that are the focus oflLthigls
Strategy are broadly grouped by natwat agriculturaland

cover typesMany of these broad land cover categories occur
throughout the county and fall within multiple ecoregioseg
Figure4 below). Lands may also fall into multiple land cover
groups, may not meet model land cover characteristicsayr be
at a mapping scale that is too small to be accurately categorize
under a broad classification systdusing ecoregions facilitates
grouping lads in similarly classified geographic areas based or
physical and biological factors, while broader land cover
categories provide additional detail on biological factioasthe
Lands Strategy usesgaide development of projects and action:
Using fine scale data sources on broader land cover categories,

Types of Natural and Agricultural

Land Cover

9 Forests

1 Agricultural landéincludirg
croplands, vineyards, and grazin
landg.

9 Aquatic ecosystem(including
wetlands andiparian streams
and corridory

1 Grassland.

1 Shrubland and chaparral

9 Developed lands

we can then identify specific characteristics of resilieasavell asulnerable natural and human

communities and their locations throughout the county.

Figure4. SimplifiedSonoma Velylap with ecoregion boundaries in black.

Pacific Ocean

Agriculture

Aquatic Ecosystem

Barren and Sparsely Vegetated
Developed

Forest

Herbaceous

Shrub
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TheSonoma Veg Magharacterizeslimate-resilientlandsby broader vegetation categoridsat depict
land cover by plant forrfSonoma Veg Map, 202@onoma Veg Map data have been classified and
mapped as defined by the Survey of California Vegetiiem et al., 2015; Sonoma Veg Map, ad.)
alliance and association levél¥egetation alliances arepeating patterns of plants across a landscape
that refled local environmatal factorssuchas climatesoil, water, and disturbance. Vegetation
associations armembers of one or more land cover class tr@tused to indicate conditions such as
temperature, moisture, and lightThe results of this comprehensive spatial and field reconnaissance
effort identified 103 treeoverstory, 79 shrubland, and 148 herbacgalliances and associations. For
general descriptive purposes irethandsStrategy and to maintain consistency with the Vital Lands
Initiative(Sonoma County Ag + Open Space, 20 5onoma Veg Cangescribesatural communities
by higherlevellifeform categories. However, projects or actions may more specifically target natural
community alliances or associations, agricultural ametr, and/or habitat type based on vulnerapitit

a specific climate hazard. Below are general summaries of the eight major land cover categories that
compose Sonoma Count$ee Appendix F for more information regarding indicators of resilience.

Forests

10% of the land cover, including lands that formerly had such cover and can support

I TheUnited States Forest Servitefines forestas land in which trees comprise at least
ﬁ natural or artificial reforestation.

Percentage dforestwithin Sonoma Coun: 50%
Acres oforest within Sonoma County525000acres

Sonoma CountfprestcharacteristicsOf the approximatel§ million acref forestandin the county,

half are mainly comprised of oak woodland, coast redwood, Douglas fir, and mixed hardwoods. Many of
the O 2 dzyrir@ [@rilscapes are characterized by forest communities, which contribute important
ecological, economic, and cultural berefiforest communitiesan als@lay an important role in

sequesering atmospheric carbon but are at significant risk to clirratated changes including drought,
warmer temperatures, and reduced precipitati@rich are predicted to drive increasing intép and
frequency of wildfires and species range shifts.

Forestbenefits:Healthy forests provide many benefits that help build climate resilience and ecological
and community health including clean water, biodiversity, and the capacity to moderate €jratatre
significant amounts of carbon, resist wildfires, and reduce flooding to adjacen{d&as, 2015)

Forestsplaya major rolein carbon sequestratioffhroughout the United Stateforestssequester the
equivalentof 122 F G KS VyI A2y Qa |whsidgifitant@dteNtilZoythaSavhauatdor 2 v a
increase with improved conservation, management, and restoragracticegSmith, 2021)

Due to these characteristics and thigeesence of significant acreage within the dguforests have great
climate resilience potential. de than any other land cover type, existing forests and newly forested
areaswithin the countyhave the most potential to increase climate resilience for the entire county,
including increased carborguestration and storage capacity, soils, trees, and ground cover that can

2Inthe SonomaVegMapt | 8 A AFAOF GA2y S GKS I ttAlyOS f Sg@éohditidnd, a8 RSTFAYSR o
physiognomy, and diagnostic spegigsleast one of the diagnostic species is typically found in the uppermost or dominant
stratum(Jennings et al., 2009)he association is thmost detailed classification level and reflentre specific characteristics

of vegetation such as findgvel diferences in species composition, topography, soils, substrate, climate, hydrology, and

disturbance regimé¢Federal Geographic Data Committee, 2@(®)ein et al., 2015)
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slow and store water, and the cooling properties that
are provided by tree density and cover. Tree canopies
can reduce heat by up to 15 degrees Fahrenheit and
arethe most effective strategy in combating the
increasing frequency and intensity of high heat
(Stone, n.d.)Forestsalso play a significandle in the
water cycle, includingy regulatirg precipitation,
evaporationand flows. As described thye World
Resouces Institutethe "layers of forest canopy,
branchesand roots can store and release water
vapor, which controls rainfall. Forests can also help
reduce the impacts of flood from stormg blocking
Forests in Jenner, Sonoma County. YR &af 2¢6Ay 3 R2gylyods® Fft2¢ 27
Gartner, 2017)

Forestchallenges andisks:Despite these incredible lfarotecting qualities, conservation and
management of our forestcross the United Statéss not kept pace with their importance to human,
ecosystem, and climate healfforests within Sonoma County, like many others througthe country
have been removed or degraded by urban development and agriculturangesmpromised by poor
management practices, pollution, and invasive spedeseTactivitiehave resulted in fragmentation
and isolation from other forests afmwe contributed tdimited genetic exchange and native species
movementMany bndowners and managers oversedingse ajacentactitiveshavehadzero tolerance
for wildfires whichused to burn more naturally and help clear debris and regenerate growth.
Additionally,sometimber practicedaveresulted in monocultures, pesticide use, the removal of the
largest and healthiest trees, and a lack of diversity in age, size, and ddacigfarests are no longer
healthy enough to provide the climate, ecologieald social benefits they once provided can
become a source of emissions and risk rather than a benefit. Unhealthy forests are more at risk from
climate impacts including wildfires, floods and erosami, habitat shifts from forest tehrublandsand
grasslandsClimate change will also cause trees to migiataore hospitable climate, water, and soll
conditions

Lands Strategiprestrecommendationstn spite of the challengetescribed abovét is possible through

a mix of conservation, management, and restoration practices to dliingteresilient and ecologically
beneficialqualities back or to preserve these qualities where they still exist. Sonoma County still has a
significant amounof forestland whichmakes up0% of the land in the county. Preseryibgtter
managingandrestoringforests in Sonoma Coundp that they are able tprovide resilience benefiis

one of the mostriticalactions theCounty can take to protect and pgerve public health and wellbeing,
ecosystems and biodiversity, water quality and quargity, increasearbon sequestratioand storage
Improving forest condition could also heguluce riskrom flooding, wildfires, extreme precipitation, and
extreme leat.

To have the most significant impattte County and its partneshould prioritizeconseringand

restoring forest areas adjacent to existing conserved forests, forests with riparian habitat, connections
and corridors that can be restored to provide for wildlife movement, genetic divérs@ymigrationand
habitat shifts due to climate change and extremengve-orest conservation strategies should include
areas in different ecoregions and provide for horizontal and vertical migration.

In addition to conservation strategies, management strategies to increase forestrbgaltie prioritized
support When forestownership and/or management is the responsibility of different entities, it is
important to standardize approaches to management across property lines. To reduce wildfire risk, as
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well as flood and erosion riskise ownership mosaiof forests Forest Conservation, Management,
should be vieweds a landscapscale project in which actions art and Restoration Indicators

not delineated by ownershiCharnley et al., 2020)  Forestlad area and extent

Strategies to encourage and support forest management pract { Forest biomass density
thatincrease forest health and reduce climate risk must also be 9 Diversity and abundance of flora
part of the toolboxand funding for such programs should also kt and fauna species

prioritized in the short term, wike conservation and restoration {1 Forest growth and productivity

projects may take longer to realize and implement. {1 Wildfire effects

. . . ) 9 Forest insect and disease
To provide guidance on prioritizing forest conservation, damage
management, and restoration projects, thendsStrategy 1 Water balance deficit

includes indicators to help guide and measure the impfact
actions. These indicatofsee box to the rightwere adapted from the I& National Climate Assessment
(USDA, 2015)

Agricultural Land<Croplands, Vineyards, and Grazing Lands

¥ = This category of lantbverencompasseall agricultural uses, including croplands,
-Eh orchards/groves, nomineyard perennial croplands, hayfielgent nursery products
grazing lands, and vineyards.

Percentage ofgriculturallandswithin Sonoma County:2%
Acres ofggriculturallandswithin Sonoma County227,000acres

Sonoma CountggriculturallandscharacteristicsThe agricultural lands of Sonoma County are a
cornerstone of the heritage and local economy of the region and are an important element of a dynamic
and diverse landscape. The vast rangelands supmonyagricultural industriesncluding meat and dairy
farming, while preserving large tracts of land that provide habitat and movement corridors for a range of
native species. The local farms, ranches, and vineyards that produce food, fiber, and plant materials
constitute an industry that generates approximgt®l billion annuallyvith vineyards alone being
responsible for half of this amount. 83eagricultural landsontribute significanly to the local economy
(Sonoma County, 2020ahdto increased food securitas well aprovidng residerts with alivelihood

with multiple social and economic benefits.

Agriculturalandsbenefits:Croplands represent some of the greatest potential for improvement on
climate resilience and carbon sequestration in Sonoma County andsiatinef California. Sonmgudies
estimate that agricultural soils in the US have the potential to sequesterilfad metric tons of carbon
(Committee on Developing a Research Agenda for Carbon Dioxide Removal and Reliable Sequestration et
al., 2019) The ability of croplands to reach thpotential to sequester and store carbon, reduce climate
risks, increase water storageduce water usage, and serve as a buffer from hazlpsnds on the use

of regenerative farmingr ecologically based farmipgacticesRegenerative farming practiceslude
minimal soil disturbancgearround roots and soil cover, crop diversity, integnaiofanimalsgrazing
pasturerotation, no use ofchemicalsperennials native grasses, preservation of riparian areas and other
sensitive land types, anshorter periods of grazintn addition to providing climate resilience benefits,
these practices also redeivater usagewhichincreagsbiodiversity, improgswater quality, enhares
conditions for pollinators, provegfor a saér and healthier environment for farmworkers, and afiéov
increased wildlife movemeii€hesapeake Bay Foundation, 2021)
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Agriculture Conservation, Magament, and Restoration Indicators

1 Acres of land with conservation easements

1 Acreage of agricultural land stewarded using climesdient practices (e.g., practices that increase water
retention, increase soil nutrients, decrease erosion, promote pleaith and resilience to climate impacts,
encourage native pollinatagrand moré.

1 Diversity of production on agricultural lands

9 Food system diversity

1 dimateresilient management practices (including grazing, cropland and vineyard practices, and timbe
practices)

1 Acres of land soil, slope, and water conditions that are projected to support agricultural uses into the f

1 Pollinator presence

9 Acres of land with perennial crops

9 Absence of nuisance species, pests, and disease

1 Maintenance oturrent patterns of biodiversity

9 Number of programs and funding available to support farssifisto climateresilient practices

1 Inclusion of small farmers in program development and design to ensure compatibility with needs

By #ifting Sonoma Coun@/@urrentagricultural practice® more regenerative approachegricultural
lands could shift from their current statusreet emitters and insteaderveasa significant tool in the .
QRdzyieQa OfAYFGS YAGAIIGA2Y YR RIFELGFGAZ2Y (22 02E

AgriculturalandschallengesWorkinglands stakeholders
identifieda number of challenges that impede conservation anc
management oégriculturalands for climate resilience and 1 Reduingor eliminatngtilling.
sequestration benefitsthese challenges include a lack of financ 1 Mixing, diversying and rotatirg
resourcedo enact regenerative and ecological practices, the hi¢c _ ¢OPS o

cost ofliving within the Bay Area and Sonoma County, and a la T Co(?ser}[ng Iandsi W'thﬁ.sc?”’ fItOpe'
of access to technical, financial, and policy support. Additionall 22 SuVrV: fi;jripgg{izﬂltﬁ;n °
the agricultural lands are confronting multiple pressuireduding

Examples oféyenerative Practices

: | =k ) production
climate change impacts such as drought, wildfire, high hedlt, {1 Usingcover crops
flooding that require additional planning and new approaches. ¢ pjanting grasses to reduce
Beinga farmer or rancher ithe Bay Areaan be difficult due to erosion and increase root
high land costs, high cost of living, gmdssure from surrounding systems
land uses. 1 Conserving and restoring forests
Agriculurallandsrecommendationstn order to increase the gfhégﬁggﬁ;f ors, wetlands, and

carbon sequestration and storage potential of agricultural lands 1 Eliminaing the useof pesticides

the County should suppofarmers vintners and grazern and petroleurrbased fertilizers
implementngregenerativenanagement practicesee box on the ¢ Using ledgerows instead of
right). fencing

1 Integratinggrazing animals to
reduce crop waste, pests, and
non-native species.

1 Using huffer or filter strips

This support should include tecbhal assistancgeerto-peer
learning,andfinancial supportincludingnew funding mechanisms
for ongoing supporigrant writing assistance, housing assistance

worker training programs, andarkets forcrops, wine, and 11 Applying mulch and compost.
grazing animalsaisedto supportclimate resilience and carbon { Managing nitrientsand manure
sequestration in the countythe County should explorew q Establishingreesand shruls.
funding mechanisms that pay farmsgvintners, and grazers for { Using pescribed grazing

their climate contributionssuch asarbon markets and
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conservation easement§here are manygrtners to draw onincluding theRCIB, Ag + Open Spadecal
Native Americatribesandtribal ecological knowledgandothers who carsupport this critical shift in
land management.

Given theprevalence of agricultural laad
in Sonoma County, there is significant
potential to increase climate resilience
and carbon sequestratiahrough
different management strategies.
Regenerative andcological practicesan
also provide agricultural lands tvit
greater ability to adapt tolimate impacts
andsupportagricultural uses the face
of climate change-ealthy and
sustainable farming practices provide
multiple benefits, includingiorkerhealth I — _ ’
andsafety,green jobs, food security, Sheep Grazirig a Vineyard in Sonoma County.
increased biodiwsity,improvedwater

guality and supphprovision of habitat andorridors as well asarbonsequestration.

Aquatic Ecoystem$Vetlands andRiparianSreams andCorridors
Percentage afquaticecosystems within Sonoma Courfigh
Acres ofiquaticecosystems within Sonoma Count$2500

Definitiont Aquatic ecosystems include both coastal and freshwater wetlands and riparian streams and
corridors.

WETLANDS

A wetland is an area of land that is saturated with water and characterized by plants
., cantolerate wet soils and low oxygen levels at their roots. Coastal wetlands include
\é‘ wetlands in coastal watershedshe entire area from which tidal streams drain to the

ocean or inland seas. Types of coastal wetlands within Sonoma County include salt

marshes, freshwater marshes, and seagrass beds.

Sonoma CountyetlandscharacteristicsKey wetland areas in Sonoma County include San Francisco Bay
6Sailidad NAyS 6SitFryRaE0 FYR GKS [F3dzyl RS {IFyidl w2at
provide enormous benefits in terms of biodiversity, water quality, carbon sequestration, athd floo
protection. These wetlands also serve as key stops on the Pacific flyway and, as such, support incredible
OANR O0OA2RAQGSNREAAGED ¢K2dzaAK dm: 2F [/ FEATF2NYALFQa oS

wetland restoration in the state and contain T 132 2F (GKS adld8SQa NBYIFIAYyAy3 I
(Ramsar, 2013)

Wetlandsbenefits:Wetlands are an essential tool for both combatting climate change and protecting
communities from clima impacts. Coastal wetlands and mangroves sequester about ten times as much
carbon as forestéNational Oceanic and Atmospleefidministration, n.dand current studies indicate

that tidal wetlands can maintain or increase their rate of carbon sequestration if they keep pace with sea
level rise. The carbon sequestration process and organic matter accumulation are drivehyrtigal
inundation, so more frequent tidal inundation means faster carbon sequest(sitiang et al., 2019 he
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Dickson Ranch Baylan&onoma County.

San Francisd®day wetlands also provide flood protection benefits by acting as a sponge that can absorb

water from high tides and storm events.

WetlandschallengesPrimary pressures on the Baylands are marsh drowning and coastal squeeze due to
climate change. If tidal marshes do not receive enough sediment to grow vertically or keep pace with sea
level rise, they will convert to unvegetated mudflats, meaning a fesdtaonarsh. From a carbon
sequestration perspective, this flooding results in the loss of aboveground biomass and soil sequestration

stops, while some carbon remains sequestered in théSiodehan & Ries, 2020) order to address this
issue the County can manadandto provide adequate room for wetlands to migrate inland (and achieve
higher elevationsManual addition of sediments maisobe necessary. Across the county and Califprnia
there are examples of adding a théyerof sediment from dredged soils to boost gednt that naturally

settles on marshes. This emerging marsh adaptation

strategy aims to increase the elevation of the tidal mal Wetland Resilience Indicators

platform (Raposa et al., 2020)

Key pressures from adjacent development can lead tc
increases in urban runoff, creationwban heat islands,
and increased exposure to wildfire. These impacts im|
water quality and habitat value if not effectively
managed. Climate change is projected to increase the
impacts (e.g., an urban heat island will be even hotter
under a hotter d¢iate). Strategies such as limpact
development, urban greening, ongoing restoration, an
agricultural best management practices can significan
reduce these impaci$San Francisco Estuary Institute,
2020) Thebox to the righsummarizes key dticators of
wetland resilience.

WetlandsrecommendationsiVhile wetlands make up
only a small percentage of land within Sonoma Count

Coastal wetlansl

1 Level of disturbance

1 Acreage of protected wetlands, buffers, ar
uplands

1 Acreage of restored and managed wetlanc

1 Wetland migration potential

Freshwater wetlands

1 Acres of freshwater wetlands conserved

9 Acres of freshwater wetlands restored

1 Presence ofrange of wetland cover types

1 Level of connectivity between marsheslan
wet meadows

1 Level of connectivity among riparian areas

1 Extent of wetlands adjacent to channels

1 Extent of natural landover in terrestrial
areas around wetlands
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their climate resilience and sequestration potenisatill significant, and conservation and restoration

can provide pportunities to realize that potential. Additionally, wetlands provide significant benefits to
the other land typessuch aglood risk reductionimprovedwater quality and quantity, and benefits to
soils. The county should prioritize wetland projects twmserve and restore wetlands and adjacent
uplands, connect wetlands to uplands and watersheds, and provide for wetland migration as sea level
rises and wetlands need to shift to higher elevations. €dicaprojectisthe Sonoma Creek Baylands
Strategywhichincludes a watershedide planning approach that would increase climate resilience,
carbon sequestration and storage, and reduce risks from flooding, fire, an(Sbeama Land Trust &

San Francisco Bay Restora#tarthority, 2020)

RIPARIAN STREAMS AND CORRIDORS

Riparian corridors are made up of the area of active stream or river flow and the stri|
vegetation occurring along the river, as well as exposed bars and ponded water nea
channel and the floodplaifNational Research Council, 2008)an ecologically healthy

l{{/ system, these components are highly interconnectedexample, riparian plants provid:
bank stabilization, wood supply, and sediment deposition on floodplains, all of whick
impact the complexity of channels and variety of instream habitat feafNedgnal
Research Council, 2002)

Sonoma Countyiparianstreams anccorridorscharacteristicsSonoma County has a significant number

of riparian corridors and streams that maintain some of their natural characteristics. The Ag + Open Space
S5AA0GNROGQa AGFHE [FyRa LyALUGAI-changeSandoBdPlgiriiafedsh SR LINR 2
dominated by native forest and shrub vegetation, as well as floodplain areas that may be restored to

historical conditions.TheVital Landsnitiativealso identified priority streamas having threatened or

endangered salmonid and otheguatic species anldaving beendentified as critical habitat by the®J

Fish and Wildlife Servi¢@onoma County Ag + Open Space, 2@i)e significant riparian and stream

corridors include the Rgian River, Sonoma Creek, Laguna de Santa Rosa, Mark West Creek, and others.

Ripariarstreams anctorridorsbenefits: Benefits provided by a healthy riparian corridor include
biodiversity, recreation areas, nutrient cycling, cool microclimates, reduced peak flows, flood risk
reduction, and disrupted spread of wildf{fdational Research Council, 2002; U.S. Forest Service, n.d.)
Many of these services are especially important in the contakeafhanging climate. For example, the
wildlife corridors created by riparian corridors are important for wildlife movement in the event of a local
wildfire or debris flow. In terms of cool

microclimates, wooded riparian areas create

shade and thus cooléwcal water temperatures,

an essential benefit in Sonoma County creeks a

streams that have suffered from harmful algal
blooms. Cooler water temperatures are also
essential for aquatic species; in August 2021, fo
instance, thousands of juvenile coho saininad
to be relocated from Lake Sonoma to another
facility due to warm wateBowler et al., 2012;
California Department of Fish and Wildlife, 2021
These cool microclimates are important as
summer air temperatures risén terms of

reduced peak flows, trees and grasses in riparii Duckworth Farm (Nahmens Conservation
areas reduce water velocity, which in turn Easement Sonoma County.
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reduces peak flondNational Research Council, 200B)isflow reductionis a clear benefit for a county

with a long history of floods. Finglhealthy riparian areas have high levels of moistunéch can disrupt

the spread of firdU.SForest Service, n.dMealthy riparian corridors and streams, with uplands, tree
canopies, and vegetated bankan also sequester and store carbon aboveground and beneath the soils
(Dybala et al., 2019)

Ripariarstreams andcorridorschallengesKey threats to riparian corridors and thenefits they provide

are interrupted flows (e.g., damsjrought,adjacent land usetack of sufficient uplandmdbanks and

high fuel loads. Interrupted flows create breaks in wildlife corridors. High fuel loads turn riparian corridors
from fire breaks into highisk area for highintensity fies(North, 2019)Adjacen land uses can result in
erosion, nutrient loading, runoff, arftboding dueto a lack of channel space.

Climate change risks include wildfire, heat, flooding, Riparian Corridor Indicators

and droughtAs California moves from fire suppressic ¢ presence and extent of erodible river corridor
to prescribed burns and other efforts aoldress protected mobility corridar
uncharacteristically high fuel loadise County should 1 Natural vegetation levels

prioritizeriparian areass an effective way to reduce  § Amount of invasivejon-nativevegetation

the risk Highintensity fires in the riparian corridare 1 Water quality

highly detrimental to water quality (for humans and 1 Temperature

wildlife) and the range of other benefits provided by 1 Acres of conserved riparian areas

riparian corridorg¢North, 2019) Thebox to the right {l Acres ofestored riparian areas
summarizesdy indicators of healthy and resilient {l Presence of native species
riparian corridors to consider in prioritizing corridors 1 Extent of catchment connectivity
for restoration andctonservation 1 Topographic and climatic variability

Rparianstreams andcorridorsrecommendationsto improve the climate resilience qualities that

riparian corridors and streams can provide, Sonoma County should prioritize canseanagng,and

restorirg those riparian corridors and streams that wereritlfied by the Vital Lands Initiative and

evaluate current regulations and land use requirements to reduce risks to these critical corridors, with a
focus on preserving and restoring large, connected corridors with native vegetation, and supporting
nativespecies or those areas that have the potential to support native vegetation and species. Preserving
and restoring healthy riparian corridors and streams throughout Sonoma County will provide many
benefits includng wildfire buffers, reduced flood risk to lands adjacamii downstreanto these areas,

heat risk reduction, and the ability to slow and store water in soils and floodplains-iaridgbwflow
conditions to benefit ecological and human health.

Grasslands

Grassladsare defined as an area in which herbaceous vegetation and grasses domi
23 the landscape and canopies of trees and shrubs make up less and 10% of the vege
.'- cover presentGrasslands/ere historically composed of native perennial and annual
grassesnd a diversity of forbsvith a range in species composition driven by soil and
climate differences.

Percentage ofrasslandsvithin Sonoma Count25%

Acres ofyrasslands within Sonoma Countg64000

Sonoma CountgrasslandsharacteristicsSonoma County grasslands are dominated bynadive
grasses, though many are managing the lands to bring back native grasses, which have deeper roots and
provide more ecological and climate benefits. This land cover type encompassasadacgatiguous
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areas zoned for agricultural purposes, such as grazing. Grasslands also provide valuable habitat for many
wildlife species and sexas important movement and migration corridors. Areas mapped as
grassland/herbaceous also include oak saviajwvaich was once common in Sonoma County throughout

the valley bottoms.

Grasslandbenefits:Grasslands across California provide grazing land, open spaces, habitat, preservation
of open spacesand water capture. While grasslands can be found througlomainga County, these
landscape types are most common in the southwest part of the county and in patches in the central and
eastern parts of the county. Grasslands in the county are predominately zoned-astErgive

agriculture or lowyield-per-acre agigulture, and they can also provide effective carbon sequestration
services, storing carbon in their soil and root systems. If predominately made up of native species with
their deeper roots and perennial ground cover, grasslands can contribute sigmifiicetée mitigation

and adaptation benefitsn addition toprovidinghabitat for native species, water and groundwater

storage, wildfire risk reduction, and healthy grazing lé8ad¢orado State University, n.d.)

GrasslandhallengesThis land type has been significantly impacted by human activity, adjacent land

uses, and land management practices across California and Sonoma(Sooatga County Community

Foundation & Sonoma Water, 201Mese changes have meanttmanyof CA A T 2 N/ A I Q& I NI aaf
not realizetheir climate and ecologicabtentialdue to thér degraded condition. Nenative species

KFEdS 6SSy NBLX FOAyYy3 /[ I fATF2NY jahduafortynhtéiyiii@se nadNJ daft I yR
native species have shallooot systems and are annual grasses that die off rather than providing

perennial cove(DelLonge & Basche, 2018)

Grasslandsecommendatdns:Public and private grasslands
present a great opportunity for Sonoma County to meet its
climate adaptation and mitigation goals. There is significan 1 Presence and predominance of deey
acreage in the land typand the benefits extend to being rooted, perennial native species
able to increase carbon sequestration putal while reducing T Soil watefiltration ability.

risks from flooding, drought, erosion, wildfire, and heat. T Presence of biodiversity

Retaining grasslands also reduces the pressure to shift lan T Management of erosion and runoff
higher density use, which would increase carbon emissions 1 gag:h”.‘e”‘ (;c;nnffw;y

and introduce more conflicts into the wildlandoan g G?azuiﬁtgl;o;rgctig; ?r?atsinclu de factor:
interface. Sonoma County farmers and organizations such S R TR S rEiE E '
the RCB alre_ady have experience developing programs to rotation, and complexity of lands
support and increase climatesilientgrasslands grazed: use of feifization; mosaic of
management. Increasing and prioritizing such programs wc diverse perennials; landscape

help capitalize on the climatesilience benefits of grasslands diversity; reserves for unique habitat

Grasslands Resilience Indicators

throughout the county. Finding ways to compensate (including riparian and aquatic
landowners and grazers for land management practices th: ~ habitat); monitoring and removal of
support so many climate, ecological, and social benefits norrnative species; and managemer
should also be a priority for the CouitiNett, 2018) for biodiversity and ecosystem healtt
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Shrubland an@haparral

Shrublandand chaparral land types adefined as vegetation communities comprised @
B3 broadleaf evergreen shrubs, bushemd small trees undeédfeet in heightand are
>~ common in the southwestern parts of North America in coastal and inland mountain:
Shrubland and chaparral contain signifidaiodiversityand the specific mix of plants
present depends on annual rainfall, elevation, soil type, soil temperature, land use,
wildfire frequency and intensitgnd land management

Percentage athrubland andthaparral witlin Sonoma County%
Acres ofhrubland andthaparral within Sonoma County42000

Sonoma Countshrubland andthaparralcharacteristicsCounty lands dominated biarsibland and

chaparral are mainly confined to the coastal regi@n, €oastalscrub) and interior dry canyon slopés.(
chaparral). Coastal scrub habitats are found on coastal bluffs above the Pacific Ocean and inland mesas
and canyons and provide important habitat for birds and other wildlife. Common species associated with
coadal scrub communities are typically watlapted to seasonal drouglas well as some fire conditigns

and may expand into surrounding areas that have been distiBmzAdapt, 2021 Chaparral habitat is
common to dry, rocky, and nutriepbor soils associated with steep sofitiesing slopes and ridgetops
(Sonoma County Community Foundation & Sonoma \\2040)

Benefits okhrubland ancthaparral/ | €t AF2 Ny Al Qa aKNHzf+FyR | yR OKI LI NNJ
native species and biodiversity and are fairly resilient to heat and drought.

Challenges adhrubland andcthaparral:Shrubland and chaparral have historically been considsred
developers and land owners and manageress appealing than other land typBaie to this perception
these land$iave suffered a significant amount of removal for agricelimd grazing, enoachment by
development, and damage due to clearing for development and exposure to flooding and fires
(Underwood et al., 2018)n addition to disturbance and removal to provide for other land uses, recent
studies have found that the extreme droughts experienced in California over the last few decades, as well
as an increase in the intensity and diga of extreme heat eventare causing significant damage to
these vegetative communities. The increased frequenayidfires has also been a threat, with not
enough time between fires for shrubland and chaparral testablish themselves. Unfortundgethe
habitat shift that often occurs in these circumstances is tomative grasslands, eliminating the habitat
value and support for uniquely adapted species provided by this landscape type. A secondary
consequence from the loss of shrubland and chapés increased erosion and risk from debris flows.
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Shrubland andhaparrarecommendationsto help maintain the

health and climate resilience potential of shrubland and Shrubland and Chaparral Resilienc
chaparrahabitat, the County should identify and preserve are: 'ndicators

where these lands would be able to migrate successfully, sucl 1 Presence of biodiversity
canyons, nortHacing slopes, deep soils, complex topography, 1 Acres of shrubland and chaparrz
lower fire risk, and areas with few of the noative species that conserved

couldoutcompete or displacshrubland and chaparrafter an fl Acres of shrubland and chaparrz
extreme event. While climate change may make it impossible ~_ restored _ _
preserve all native species, there are some options for retainii 11 Prevalencat a higheelevation
shrubland and chaparral if resources are available to identify | 1 Moderate temperatures in the
andpossible adaptation strategies in advance of catastrophic q Xéngsgsa?:;z?;:t; amounts of
loss.Preservingndrestoring nativechaparraprovides water.

S|gn|f|gant_ benefit to .blodlverery, soil retentlon., an_d f|09d n;k 1 Trait diversity and redundancy
reduction in conserving, restoring, and managing its migratior. ___

condifons change due to climate. This will be particularly important to reduce the shift of this native and
critical habitat type from one that supports native species and tematine grasslands that have far
fewer benefityBohlman et al., 2018)

Developed Lands

Developed lands are often characterized in natural and working lands plans as urba
areas, human development in noinban areas, and infrastructure and Uiil# that are in

EHHE both urban and nowrban areas. Developed lands also contain natural areas such as
urban forests, parks, trails, wetlands, riparian corridors and streams, and other simil
land types.

Percentage oflevelopedands within Sonoma County7%
Acres ofdevelopedands within Sonoma CountyZ0,500 acres

Sonoma CountgevelopedandscharacteristicsDeveloped lands are a single categeithin the

Sonoma Veg Map data and are represented by multiple county land use designations, including urban
residentialrural residentigland comnercial. Interspersed withidevelopedareas are a variety of natural
communities and habitats, creating a mosaic of built environment and natural spaces. Urban forests,
streams, wetlands, and community parks contribu*~

significant social, economic, and teggical benefits, Developed Lands Resilience Indicators

as well as contribingto climate resilience. The 1 Number and density of urban trees

developed lands category in Sonoma County is 1 Acreage of parkand other green spaces.
predominately located in the valley between the 1 Equitable access to urban green spacesthad
coastal areat the west that arelominated by benefits provided by them

grasslands and forests and the inland aredhe¢o {l Location and length of new or enhanced bicycl
east that are dominated by mountains, shrubland and pedestrian corridors

and chaparraland forests. With its use of zoning, T Location and number of new or enhanced

urban growth boundaries, and greenbelts, the citie _ "'Paran area restoration

and the County of Sonoma have limited the dense T LOC".’:;'On anc(ij numbert.Of PEEF ERTEEE?

urban development to this more limited area. The q Egrcr;tg: :: d ti/(;r;ncijiéz?ws}nfrastru ciure

indicators for climateesilient developed lands are

in the boxon theright.
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Developedandbenefits:Developed lands can provide ecological, social, and climate resilience benefits to
Sonoma County. Natural, constructed, and restored green spaces atit @geas can provide

recreatioral areascroplandsandwater quantity and quality benefitsy addition tosupporing wildlife
movement, native habitat, and biodiversity. The climate resilience benefits include providing buffers and
staging areas for wildfireseducing flood risk through buffefsioswalesand water recharge arepand

limiting the impact of high hedly providing tree canopies and green spaces to cool surrounding area
Planting trees can also provide significant benefits for carbon sequestration and dijodgean et al.
(2015)estimated that the canopy shade from urban trees planted in California will reduce emissions by
over 1.3 million metric tons per yeavith an estimated value of $15 milliok similar study conducted of
urban trees foundn estimated carbon storage and carbon sequestration potential of over 25 million
metric tons annually for the United States. Even in highly urbanized areas suchitgysathécounty of

San Francisco, a study found that urban trees managed by both poblprivate parties provided

carbon sequestration benefits, as well as significantly reducing stormwater runoff where trees are
present(Maco et al., 2003)

DevelopedandschallengesThe benefits from urban trees and green spaces, as well as naturalized
riparian corridors or green infrastructyi@re not experienced equally across urban areas. Studies of
green space and uam trees have found that these beneficial characterisiicsirin wealthier areas in

cities and a lack of trees and parks is common in areas that experienced redlining in the past, which are
now areas with underserved and undesourced communities. Focusing these benefits equitably across
the county will provide benefits to the entire countydareduce the intensity of hazard events, as well
increase the potential for carbon sequestration, creating a continuous network of healthy, climate
resilient lands across the county. Additional challenges in the developed lands include the high cost of
land, creatingchallengsin purchasngland or ugng conservation easements. The mix of jurisdictions and
land uses also presents additional hurdles when planning and implementing strategies robust enough to
increase climate resilience.

DevelopedandsrecommendationsBy preserving and increasitigg number ofurban trees and forests,
improving tree canopies, and adding green spaces in the developedtfa@sunty can make a big
contribution to its greenhouse gas emission reduction goals while prg\dijnificant benefits to the
community, reducing heaandimproving air quality and quality of lifBjorkman et al., 2015The
Countyshould work together withl 2 y 2 Y¥itie$) grivate landowners, urban farmers, vintnargl

other stakeholdergo plan, designand implement a system of urban greenspaces, greenbelts, riparian
corridors, parks, green infrastructure (e.g., green roofsstieets, urban tree canopy, bioswales), and
ecological variations on more traditionahginfrastructurencludinggreen parking lots, green streets).
TheCounty has a strong history of deploying green spaces for
variety of purposes, including greenlsedind growth boundaries
to limit development beyond giboundaries. Within Sonoma
County there is significant opportunity to increase the climate 1 Downspoutisconnection
benefits provided by adding trees and green spaces into existir 1 Rainwateiharvesting
development, during retrofits and replacements, and whenever 1 Raingardens

new developmentreconstructionor replacement is occurring T Planterboxes
throughoutthe county. Examples of actiothe Countycould take 1 Bioswales

to increase climate benefits provided by urban green spaces T Zerme;\blq:ave%:"nts
include instalhgbioswales, green roofs, green streets, and gree g G::zp;fifgan eys
corridors, as well as increasing urban trees, restoring riparian T EiEans
corridorsthrough urban areas, and providing support for urban 1 Urbantree canopy,
farms_ and prlvat_e landowners to participate in climagsilient {1 Landconservation
practices on their lands.

Examples of Grednfrastructure
Types
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Summary oflimate-ResilientLand Categories

Sonoma County has a significant amount of acreage in vegetatidarahuse types that make

consening, managng, and restoingits natural and working lands a powerful strategy to increase climate
resilience for the whole county while improving ecological, social, and economic benefits as well. With
wellover50% of $02 YI Qa4 tFyRa Ay ¥F2NBaid3anddra3dande dzé Codad f £ | y |
has the potential to significantly increase the climate resilience of these lands by building off many

actions it is already taking. These actimetudethe use of coservation easements, zoning, urban

growth boundaries, buffer zones, more effective wildfire management strategies, and regenerative

agricultural practices. Additionally, Sonoma County has manyumgtioning and active agencies and

partners to work withio advance these and other actions at the scale necessary to improve climate
NEAAEASYOS FyYyR NBRdzOS NRala G2 GKS /2dzyieqQa SO2f 2
economy.

Existng&l £ £ Sy3Sa Ay Of dzRS (G KS T NI &Yaidg,ia Bdk ofdngistaNBnd 2 F  { 2
sustained funding, and the fact ththie/ 2 dzy' G @ Qa I 3 S ylack SkaredstyatgichisidnXoyaS NE&
climateresilient natural and working lands systéime next sections of the report describe the

characteristics of climateesilient natural and working landgstemand identify priority projectso

realize those characteristics in the system.

Il. SystemWide Findings

¢CKS AYLI OGa 2F OtAYIFGS OKIy3aS 2y { 2afitkipkedtblBedzy (& Qa
uniform and will vary based on some of the vulnerability characteristics that are both inherent to specific
vegetation communities, as well as those present imtheagement andondition of the ecsystemand
agricultural land§Weiskopf et al., 2020 ertain natural communities, species, agricultural types, and

human communities are more liketyreadily adapt to a changing climate based on existing resilience
characteristics, while others will be more sensitive due to existingderlying factors and stressors.

LandscapeXcaleResilience

At a landscape scale, components ofrila¢ural and working lands/stem will have different climate risk
thresholds however,changes or shifts of any one component of the system could have sysdem
implicationsThis interconnectivity isvident when looking at vegetation communities, in which the
dominant constituents are highly sensitive to extreme terapures. Changes due to climate change

could result in potential mismatches between plants and pollinators, causing reduced plant reproduction
succesgGérard et al., 2020Plant species may respond by shifting laterally or vertically to habitat

climate regimes that are more suitable butyr#ze restricted by landscape fragmentation or reach the

edge of their geographic rang@sckerly et al., 20205ome studies suggest that generalist species may
more readily adapt to changes, while specialist and endemic species may bsiliesg(Gérard et al.,

2020)

Due to he interconnected nature of how the lands will respond to climate chéngemportant to

consider the entire system rather than one species or small geographies when developing principles for
climate resilience. Strategic conservation planning should provide ways for species and natural
communities to adapt and shift by cm@rving and restoring areas that are larged moreconnected,

include buffers, and provide for vertical and horizontal movement. A cliresiléent landscape is one

that can provide multiple benefits for the natural and human environstgnaccommodatig shifts in

habitat for a range of species, presendimggiversity, restoring ecosystem health, managing
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environmental stressors, and incorporating clirsiteart management practices of both natural and
working lands. Ultimately, climate adaption stragsgmplemented at a landscape scale should recognize
the interdependences of the different elememifsthe landscapand provide space, connections,
redundancies, and opportunities to continue to adapt to future conditions.

Landscapsescale conservatiomanagement, and restoration principles should include the following:

1 Protect areas of high biodiversiBtudies indicate that biodiversity has a positive correlation with
climateresilientlandqualities(Hisano et al., 2018)

1 Protect large and intact landscapearger areas offer greater opportunity for species range
shiftsand mitigate geographic edgéshikoinen et al., 2021)

1 Restore habitat connectivitifragmented landscapes increase risk of species loss and reduce
movement of native speciasiigration during disasters, and gene transfer on the landsgditig
et al., 2020)

1 Conserve lasilscape mosaicsands supporting networks of streams, wetlamaasiriparian and
upland areas reduce risk of monoculture failure and increase persistence of biod{Bergifyrea
Council, 2019)

91 Protect landscapes with topographic complexitypographic diversity provides opportunities for
adaptation and range shifAckerly et al., 2020)

1 Restore degraded lands and manage lands for climate adapfatietoring lands to healthy
conditions will increase carbon sequestration atmtage, increase opportunities for adaptation,
and reduce wildfire, flood, and heat rigk&alifornia Natural Resources Agency, 2021)

1 Provide climate resilience throughgenerative agricultural practices provide briogintylands
into the larger natural systerBustainable and regenerative agricultural practices used for
croplands, vineyards, and grazing lands can provide climate, biodiversity, and social benefits.
Usingwater and soil management practices to increase soil orgaatier can lead to increased
carbon sequestration, increased primary productivity, and improved soil madjsairet al.,

2011)

WatershedSaleResilience

Water supply will greatly affect the ability of ecosystems to adapt to changing conditions. The impacts on
the landscape, natural resources, and human communities are already apparerdafg 2022, the

National Integrated Drought Information System sad@i7% of Sonoma County in extreme drought.

Based on the 2020 crop report, low rainfall and excessive heat contributed to widespread reductions in
agricultural production and valu€Sonoma County, 2020&urthemore, despite proactive and

aggessive measures to improve water use efficiency, water levelsi@tdegy 1 € Qa LINA YI NB g (0 ¢
reservoirs continue to dip under target lev@idyant, 2022)Much of California is prone to periods of

drought conditions, a regional phenomerntbiat can be traced back to more than 1,000 yd&alifornia
Department of Water Resources, 202Hpwever, in the past twgears the southwestern tited Sates

has endured what scientists are characterizing as the driest drought in the past 1,200 years, which was
partially attributed to anthropogenic climate tren@Williams et al., 2022)

The severity and intensity of drought conditions due to rising temperatures and increased
evapotranspirationas well ashe cascading impacts of prolonged droughi® anticipated to pu
increased demands on water resources throughout Sonoma County. Addingdentihisd a number of
waterbodies in thecounty are already highly stressed and degraded due to anthropogenic causes,
including development/increased impervious surfaces, roasbings, water quality issues, vegetation
removal, diversions, dams, channelization, and flow managed for other purposes.
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Watershed management principles to improve resilience should include:

1 Focuingon headwatersConservation measuratouldprotect rivers and streams at their
originsby restoringheadwater stream functions and conditions.

1 Restoing degraded natural systemReconnect histora floodplainsby slowing flow velocities
through increased surface roughness, imprggediment captureandstabilizng natural
systens, restore andenhance seasonal wetlands and mesic meadywsproving infiltration
and rechargéNifong & Taylor, 2021)

1 Limiting development within floodplairBevelopnentand disturbance in the floodplain reduce
the health of rivers angtreams, decrease biodiversity, increase flood and fire risk, and place
downstream ecosystems at riglackson et al., 2019)

1 Managing érestsin waterdeds.Protect tree coverg.g.,shadingtemperature stabilization),
slope stabilization, and soil moisture. Prioritize gimetmitigation activities within impacted
riparian/forested stream systems, in addition to fuel management irlpostareas to remove
burned material and control invasive specig (arecent Coastal Conservancy grant issued to
Dry Creek Rancheria).

1 Usngvegetation to improve hydraulic residence timeswing and storing water in vegetation
and soils reduces flood riakderoson, improves water quality, and increages G A S & LISOA S &
access to water. Vegetation in agricultural ditches was found to improve water and nutrient
retention (Nifong & Taylor, 2021)

1 Integraingstormwater managemerihto stream restoration effortsCombiningstormwater
management with stream restoration in urban settinge improvevater quality reduce
channel erosiorendlower flood, fire, and heat rigkammers et al., 2020)

1 Avoidngpiecemeal, smalcale stream restoratiomcreasng climate resilienceequires
restoration at botHandscape and watershexgales. Small, sitespecific actions that are
disconnected from a larger system approach will not provide the scale of benefits necessary.

Selectiigwatershed conservatioandrestoration actions to improve resilience should involve evaluating
the overal benefits of the action to the entire system. Furtinere, management decisions based on
future climate scenarios shoultcludedownscaled modeling anathere available, existing monitoring
data.

PriorityLandscapeand WatersheeScale Project Recommenias

While the above section describes the principles for landseaguewatersheescale resilience, the
followingisa list of recommendations for priority actions to advance those princies.
recommendations below are actions that the Cougtityuld prioritizeat the countywide scaldistedin
alphabetical order

BRING CLIMATE RESILIENCE TO PEOPLE MOST AT RISK

Why?Engagement for the Lands Strategy included organizations represendegservedand
underresourcedommunities and workers. Representatieféthese organizations shared the concern
that underserved and underresourcedpulations were going to experienclimate risks most acutely
and would not be adequately engaged in the process to identify soluRepsesentativealso observed
that disadvantaged populations have less access to chiresileent lands and their benefits. It is true that
climate risk and resilience are not distributed equébynerican Forests, n.dDisadvantaged and
marginalized communities and populations are often the first to experidimeaterelatedrisks and

have fewer climataesilient characteristics in their communitigsS. EPA, 2021 Sonoma County,
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based on the data and findings analyzed forlthisdsStrategy, many of these populats are located in
developed lands, which have fewer naturally occuaimdclimateresilient characteristics.

What?There are several projects recommended in the Lands Strategy that will provide-odisil&at

benefits and reduce risks to disadvantd@ad marginalized populations. These projects include Resilient
Community Corridors, Resilient Buffer Zones, Support Regenerative Agricultural Practices, Urban Stream
Restoration, and Green Infrastructure for ClimatsilRece Details on these projectse inAppendix A:

Project Concepts.

Who?There are a number of County agencies and organizatiahsould lead projects to increase the
climate resilience of the lands within which disadvantaged and marginalized populations live and work.
Given the importance of these projects to reducing risk and increasing resilience to communities,
workers, critical pysical and ecological assets, and the economy, the County should prioritize taking the
lead on securing funding, identifying partners, developing inclusive planning andpiles&gses, and
implementing these projects with private, nonprofit, educatipaat other institutions.

Windsor Town Green, Sonoma County.

CONSERVE AND MANAGE FORESTS

Why?Forests make up approximately?s06f the land within Sonoma County. Forests are the most
important climate asset and risk within the county. Healthy forests are the best natural defense against
wildfires. Fireresistent forest characteristics include older and larger trees, the presence of biodiversity
and a landscape mosiac, stand and landscape compbndtgredominance of native specjezs well as
larger, connected areas of forestlands anidestland types such as native grasslands, riparian corridors,
and wetlands. Healthy forests store water in soils, roots, trees, and leaves, reducing the impacts of
drought(Braatz, 2012)Theyalso provide for healthy riparian corridaémst reduce flooding, erosion, and
runoff, as well as impacts from drought, by slowing and storing water in the landscape. Healthy forests
provide climate benefits to the entire county, and not just to adjacent lands. These countywide,
landscapescale benefitinclude reducing the effects of higifeat days and nights, serving as firebreaks to
communities across the coungnddiverting water for environmental benefit that would otherwise

create runoff, flooding, and erosion to downstream land uses.
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Healthy, rolost, and connected forests can sequester and store significant amounts of carbon. This
sequestration and storage happens in layers, starting at the soils and root systems and moving up

through the trees, leaves, and canopies. While many types of lantbocamasd sequester carbon,

forests have been found to have thecondlargest potentia{behind wetlandsfor carbon sequestration

if properly managed for &t purpose(Fargione et al., 2018\dditionally, healthy forestesist wildfires,

which contribute greatly to carbon emissions. In262& S Sa G AYF G§SR OF Nb2y SYAaaa
wildfires was 111.7 million metric tons, more than any economic sector except for transpdiiédivis,

2020)

Fire Manager Using Prescribed Eir&aintain the Landscag®ational Park Service).
What?Conserve existingealthy forests and conserve, manage, and restore degraded forests-irdtgh
risk zones. Prioritize consargareas that increase the size of protected forestlands, provide connections
with other conserved land, include aquatic lands and ripariaideost and include topographic diversity
and species complexity. Use climagsilient forest management practices and test approaches including
tree clustering and spacing that mimics histaliicological patterns. Implement the use of prescribed
burns,grazing, and nonative species removal and fuel load thinning to benefit ecological resources and
climate resilience. Introduce complexity and diversity of age and species to monocultural, dense forest
stands. Conserve, manage, and restheelandscapéo enable a protected mosaic of different land

types that will provide risk reduction, genetic transfer, wildlife migration, and the ability for habitats,
wildife, and vegetation to shift and adapt to new climate condit{ie¢sey, 2019)

For the projects recommended by this strategy that will contribute to conserving and managing forests
for climate resilience, see Appendix A: Project Concepts. The most relevant projects are Adaptive Forest
Management and Conservation Forestry, Fuels eattand PosFire Forest Restoration, Conserve and
Restore Areas for Biodiversity, Prioritize Soils and Water, and Develop and Implement a Strategic Vision.

Who?Ag + Open Space should work closely with Regional Parks, Sonoma Water, and the otbstdand tr
in Sonoma County to identify priority actions to increase the climate resilience of Sonoma County. These
partners, and others such as that Native Amertcitnes should develop a common strategic vision to

guide conservation, management, and restanafpriorities and identify leads for each action and
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funding sources that can be used to implement the vision in phases based on the most urgent risk
reduction and most significant resilience benefits.

CONSERVE AND RESTORE NATIVE GRASSLANDS

Why?Grasslads arereferred to asherbaceous by the Sonoma County Vegetation Map. This vegetation

type is frequently used as grazing land in Sonoma County and, at 25% of land cover, grasslands make up a
AAIYATFTAOFI Yyl LISNDSyidl 3S 27F &cke&ge and ttir/poténtaifor imprgveda @ . 2
management make grasslands an important climate resilience priority for the County to pursue. Both the
TAC and IAG identified grasslands and grazing lands as having agricultural and ecosystem value,
presenting opportaities to increase climate resilience, and presenting concerns related to climate

impacts. During stakeholder engagement that included agricultural representatives, concerns were raised
regarding the challenges of being in agriculture in a-tagi areaike Sonoma County. Based on these
discussions, it was clear that grasslands represent an opportunity to increase climate benefits, are at risk
from climate change, and are an important land type and land use in retaining agricultural uses and

limiting theshift of these lands to higintensity uses.

If managed for climate benefits, grasslands can provide the county with a range of benefits. The climate
benefits of ecologically managed grasslands include healthy soils, water retention and filtration,
biodivesity, landscape mosaics and connectivity, wildlife and genetic corridors in response to climate
hazards and climate change, and wildfire and flood risk reduction. As part of a larger, connected network
of open spaces and ecosystems, grasslands can impebealth of adjacent vegetation types and

native species, and provide space and topographic variety to support adaptation to future climate.
Additional benefits include retaining lands for agricultural purposes, supporting local farmers, and
providing br jobs and food security within the county.

Grasslands and grazing lands managed using regenerative practices can sequester and store carbon

above and below the ground, with the majority of carbon storage occuring belowground and in the soils.

The carborpotential is sensitive to management strategies, and degraded grasslands often emit rather

than sequester carbon. The role that grasslands can play in carbon sequestration and storage can be an
AYLRNIFY (G O2yGNRAROdzI 2N (2 (gka®s. Retodng éndl Ranaghgti®esel £ £ O N
areas to return them to native grasslands can significantly increase their carbon potential because native
grasslands provide perennial cover, have deep root systems, and increase water storage and filtration

all signiicant factors for sequestration and storage poter{ttl & Janowiak, 2017)

What?There are several projects in recommended in the Lands Strategy that are intended to advance the
conservation and restoration native grasslands. These prajettsle Climatéresilient Rangeland
Management Program, Carbon Banking and Carbon Sequesk&tioring, and Support for

Regenerative Agricultural Practices. For more detail on these projects, pledggpsadix AProject

Concepts.
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Dickson Ranch, Sonoma County.

Who?The County should take the lead to develop a program or provide resources and support to existing
programs designed to manage grasslands for climate resilience, biodiversity, and ecological health.

t F NIYSNBR Ay (GKA& STT2NI RER, ntRixioBal Paiks as itrblatdS e { LI OS X
management and restoration potential on their lands. For more detail on the implementation and

funding recommendations, please see Chaptétlanning, Design, and Implementation.

DEVELOP PARTNERSHIPS TO INCRBEAMSHE RESILIENCE

Why?While the County must take a leadership role in advancing this Lands Strategyedunveél

actions from a range of agencies, organizations, private businesses, private landowners, farmers, grazers,
agricultural organizationspmmunity organizations, and Native Ameritidipes. Particpants in the
engagement for the Lands Strategy made it clear that there is widespread interest and concern regarding
the climate resilience benefits and risks to that natural and working landgefmlamber of

organizations are already working on these issues at smaller geographic scales, or related to a particular
climate hazard or focused on a specific issue. Bringing these organizations together for the purposes of
developing this Lands Stratedgmonstrated the potential power that ongoing partnerships could have

on advancing projects and programs out of the strategy, engaging in ongoing consultatation with Native
Americartribeson climate resilience issues and priorities, and designing anvemiog a standing Lands
Strategy working group.
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What?There are several initiatives and
processes the Lands Strategy recommends
advance projects, increase capacity, build
trust, and share the benefits and
responsiblities of taking action to build
climate resilience of the natural and workings
lands to beneft the entire county. The
recommended projects include Create
Sonoma Climate Resilient Lands Strategy
Working Group, Initiate Ongoing Climate
Resilience Consultation with Native Americ
Tribes and Develop anbinplement a ) : AR i
Strategic Vision. For details these projects, Volunteersat Saddle Mountai@pen Space Preserv
please sedppendix AProject Concepts. Sonoma County.

Who?¢ KS / 2dzyieQa /tEAYIGS 1 0GA2y YR wSaAAtASyOe 5A @A
advance the partnerships described above. One consistent theme from input received by th&TAC, IA

and other stakeholders was the lack of coordination and capacity to advance climate resilience in Sanoma
County. Establishing these partnerships will help build that coordination and capacity, advance the scale

of action necessary to reduce the riskshte County and$ natural and working lands, and realize the

potential benefits from these lands. Please see Ch&ptlanning, Design, and Implementation for
recommendations on implementation and funding for this effort.

INCREASE AND CONNECT CONBERVES

Why?While focusing on specific types of ecosystems is important, given their unique climate resilience
potential, it is also critical to expand the size of conserved lands, increase the connections between these
lands, and reduce the currentffdS Y 0 SR Yy G dzNB 2F {2y 2YIl [ 2dzyieQa 02\
the TAC and IAG, as well as other stakehqlakrstified the need for increased connections, larger

conservation areas, and space for climate adaptation and migration. These issuds@salriefthe

indicators recommended during the engagement for the Lands Strategy, which can be found in Chapter

6: Planning, Design, and Implementation.

Large areas of conservation provide a number of ben@fitkiding a broader range of management
strategies that are not limited by adjacent land uses, buffers and zones for species to migrate and adapt
as climate changes, fewer nolimate stressors and shocks that usually lessen climate resilience and
adaptability, and a range of topographic, climatia] biologic conditions that also support the

adaptation and preservation of native species. For example, as sea levels rise, wetlands will need space to
move inland and to higher ground to prevent being permanently innundated by high water. Riparian
corridors and streams can better provide for native species when they have wide, forested buffers that
reduce erosion, keep the waters cool, and resist floods and fireclNpate stressors on these systams

such as urban and pesticide runoff from adjacend lases and encroaching land uses that limit
management strategies needed to respond to climate chamga result in more signficant effects from
climate change. By increasing the size of conserved lands, connecting management practices across
different julisdictions and owners, and adding corridors between fragmented lands, Sonoma County can
acheive the scale of change necessary to improving climate resilience through its natural and working
lands.
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What?To realize the climate - - - e OGN
resilience potential from its natural i - . *
and working lands, the County will
need to prioritize conservation,

mangement, and restoration actions
based on climate benefits and

This working farm-:

climate risks. Historically, the Coun{&s rotected
has used conservati®asements Forever
and conservation actions to reduce |
development in agricultural and |
rural areas and for preserving
ecosystems and habitat. While the
actions will remain important to the §
County, it is also important to add a N R
climate lens to conservation, Protected~armland in Sonoma County.

managenent, and restoration

projects and efforts from this point on. With both significant potential and significant risk associated with
these decisions, and largeale actions necessary, climate resilience should be one of the most important
factors guidinghiese decisions. This Lands Strategy has specfic project recommendations to advance
conservation for the purposes of climate resilience, including Climate Smart Land Conservation, Strategic
Land Aquistin, Carbon Banking and Carbon Sequestration Planminge®e and Restore Areas for
Biodiversity, and Conserve and Restore Headlands, Coasts, and Baylands. For further details, please see
Appendix AProject Concepts.

Who?The County should work with strategic partners to advance this$aede action, idading

Ag + Open Space, Sonoma Water, Regional Parks, large landowners and private businesses, and Native
Americartribes. For details on implementation and funding, please see Chég®anning, Design, and
Implementation.

MAKE SONOMA COUNTY A SPONGE

Why?{ 2y 2YIl [/ 2dzyGeQa .leftlyRax O2Faidlrt FNB+az | yR N
resilient benefits throughout the entire countylembers of the TAC and the 145 well as those who

participated stakeholder engagement for the Lands Stratemgistently brought ughte importance of

FlidZZE GAO I NBIFa IyR KSIfiKe az2ArAftad ¢KS ONRGAOFE yI
NEOASGAYT R20dzYSyida adzOK Fa '3 b hLISy {LI OSQa Al
Adaptation Plan

Theclimateresilient benefits provided by aquatic ecosystems such as wetlands, rivers, and streams
include the ability to capture and store water in the ecosystem, releasing it slowly to rivers, streams, and
adjacent soil§Madgwick, 2022)Aquatic habitats can also provide cooling of 1 to 3 dedtaleenheit

during the summer hedZhang et al., 2022Healthy wetlands and healthy headlands can also work in
tandem to reduce flood risks, erosion, and runoff, providing enough space and connectivity throughout
the watershed to redce overtopping and erosive forces. These watershed systems can also serve as
firebreaks if theipariancorridor is wide enough, healthy soils are present, native vegeiatfmesent

and he vegetationis denseWetlands and coastal habitats can alsavjate flood protection to adjacent

land uses, as can healthy riparian corridors. Aquatic habitats are also one of the most adaptable land
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types andlif provided the space, topographic, and hydrologic conditions, will shift and move to areas

where they ardetter able to adapt and persist. In addition to these climate benefits, wetlands and

aquatic habitats host incredible biodiversity and provide support for all adjacent vegetation types.

| 2YASNBAY3IS YIFyYyF3aAy3as | yR NBdcudirg NSBgyndd, KodstsQigedgy (0 & Q &
and streamgwill be critical if Sonoma County is to increiéselimate resilience, provide for adaptation,

and reduceclimaterisks.

Healthy wetlands and aquatic habitats also provide the most cadmprestration and storage per acre
of any ecosystem typ@ncludngforests, storing 3%2 ¥ (1 KS ¢ 2 (Vdlaehcehal., Q02ND 2 Y

What?ThsLands Strategy includes projects that would advance the conservation and restoration of
headlands, coastal areas, and Baylands. These projects include-BedaceApproaches to Shoreline
Management, Design and Planning for Flood Resilience, Tidal Mditdt Bpportunities, and Conserve
and Restore Headlands, Coasts, and Baylands. Pleasgpssalix AProject Concepts for more details
on these projects.

Laguna de Santa Rosa, Sonoma County.

Who?Sonoma Water should partner with Ag + Open Space and the other lanortaisizations to
coordinate action to ensure higtriority aquatic areas and soil conservat restoration efforts can
find the funding and support necessary for implementation. Please see ChdptejectPlanning,
Design, and Implementation for neodetailed recommendations on implementation and funding for
aquatic areas and soils projects.

SUPPORT AND INCREASE REGENERATIVE AGRICULTURAL PRACTICES

Why?Agricultural uses can provide signficant climate resilience benefits to the County if martaged

that purpose Croplands and vineyards make up approximatéy2F { 2y 2Yl [ 2dzyiéQa f Iy
opportunity at a scale that could make a differeimcé KS / 2dzy i@ Q& | 0o Adhdanged (2 | RIL
reduce risks, and sequester and store carbon atanmgful scaldf managed to enhance climate

resilience, croplands and vineyards hold an important place on the continuum of natural to working lands

and can provide many critical climate beneftmplands and vineyards are also important to prioritize

due to their role asources oEmployment, cultural resourcefood suppliers, and a critical economic

engine for the County. During the engagement for the Lands Strategy, many members of the TAC and

IAG, as well as stakeholders representing agricultteakbsts, expressed a need to prioritize mangg

croplards and vineyards arid consider the climate impacts on small farmers and farmworkers. These

concerns are reflected in the indicators that were developed for the Lands Strategy, which are located in
Chapter6: PlanningDesign, and Implementation.
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