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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 topography, 
and a range of microclimates. Collectively, the 
landscape supports an array of ecological zones, plant 
and animal species, working lands, waters, and 
communities (Ag + Open Space, 2021a)Φ {ƻƴƻƳŀΩǎ 
natural and working lands provide benefits that 
ǎǳǇǇƻǊǘ ǘƘŜ ŎƻǳƴǘȅΩǎ ǎƻŎƛŀƭΣ ŜŎƻƭƻƎƛŎŀƭΣ ŀƴŘ ŜŎƻƴƻƳƛŎ 
health. These natural and working lands, however, are 
vulnerable to increasingly dramatic and rapid climate 
changes. To strengthen climate resilience of natural 
and working lands throughout Sonoma, the County of Sonoma (also referred to as άǘƘŜ /ƻǳƴǘȅέύ Ƙŀǎ 
worked with partners and stakeholders throughout the county to develop this bold and critical Climate-
Resilient [ŀƴŘǎ {ǘǊŀǘŜƎȅ όά[ŀƴŘǎ {ǘǊŀǘŜƎȅέύ, which aims to address the following objectives: 

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

¶ Focus early actions on areas 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 adding to conserved spaces, increasing 
connections and corridors, and working with private landowners to develop shared management 
strategies. 

¶ Partner with Native American tribes within Sonoma County to advance traditional ecological 
knowledge and preserve tribal cultural resources and tribal cultural properties. 

¶ Identify funding and financing strategies from the county, state, and federal governments, as well 
as private funding sources, to advance this innovative and bold plan. Identify new concepts for 
funding and financing sources as well. 

¶ 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 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 can: 

1. Adapt and offer protection to ecosystems and communities from extreme events and increasing 

climate risks. 

2. Provide critical ecological, economic, and social functions and benefitsτsuch as habitat for native 

species, improved agricultural production, methane reduction, carbon sequestration, clean water 

Aerial View of Sonoma County. 
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and air, food access and security, and moreτto the cƻǳƴǘȅΩǎ ƘǳƳŀƴΣ ōǳƛƭǘΣ ŀƴŘ ƴŀǘǳǊŀƭ 

communities and systems. 

3. Reduce risk to the cƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭΣ ƘǳƳŀƴΣ ŀƴŘ ōǳƛƭǘ ŎƻƳƳǳƴƛǘƛŜǎΣ ǿƛǘƘ ŀ ǇǊƛƻǊƛǘȅ ƻƴ 

underserved and under-resourced communities. 

4. Promote equitable distribution of benefits to the cƻǳƴǘȅΩǎ ǊŜǎƛŘŜƴǘǎΣ ǿƛǘƘ ŀ ŦƻŎǳǎ ƻƴ ǳƴŘŜǊǎŜǊǾŜŘ 

and under-resourced communities. 

To promote continued resilience of the natural and 
working lands system, the County will work with 
communities and public and private 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. Collectively, the natural 
and working lands of Sonoma County will serve as an 
adaptable and redundant (i.e., replicates the same land 
types, species, or features) system that is integrated 
into the cƻǳƴǘȅΩǎ ǿŀǘŜǊΣ ƳƻōƛƭƛǘȅΣ ƘƻǳǎƛƴƎΣ ŀƴŘ ǇǳōƭƛŎ 
health systems and institutions to provide resilience, 
sustainability, and capacity over the next century and 
beyond. 

Climate Hazards 

A ǾŀǊƛŜǘȅ ƻŦ ƘŀȊŀǊŘǎ ŎƻǳƭŘ ƛƳǇŀŎǘ {ƻƴƻƳŀΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎ, and the County and its partners 
must consider these hazards in determining actions to strengthen resilience. The Lands Strategy provides 
details on historical and projected impacts of the following climate hazards: 

Warming climate. Temperatures within Sonoma County are expected to increase by nearly 5 
degrees Fahrenheit by the 2060s (U.S. Federal Government, 2021), with an increasing number 
of high-heat days with temperatures over 93 degrees Fahrenheit. Increased temperatures 
could result in desiccated plants and soils, increased likelihood of drought, and the creation of 

major public health concerns, especially among vulnerable populations.  

Changing rainfall patterns and flooding. While rainfall projections vary regarding estimated 
annual precipitation for Sonoma County, projections concur that the timing and amount of 
rain that falls during individual events will change. Although rain can be beneficial, the 
predicted increase in intensity and volatility of these events can turn a much-needed 

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. !ƭǘƘƻǳƎƘ ŘǊƻǳƎƘǘ ƛǎ ŀ ǊŜŎǳǊǊƛƴƎ ŦŜŀǘǳǊŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀƴŘǎΣ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Ƙŀǎ ƭŜŘ 
to more frequent, intense, and prolonged droughts in California and Sonoma County. These 
conditions will continue in the coming decades. Prolonged drought can make ecosystems 

vulnerable to pests and non-native species, impact water quality and ecosystem function, and increase 
wildfire risk (North Coast Resource Partnership, 2020). During droughts, ranchers may also struggle with 
providing adequate food or grazing land for their animals, ŀƴŘ ŦŀǊƳŜǊǎΩ ǿŀǘŜǊ ǎǳǇǇƭƛŜǎ Ƴŀȅ ōŜ ƭƛƳƛǘŜŘ ƻǊ 
reduced.  

Wildflowers at Cooley Ranch in Sonoma 
County. 
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Wildfire. A combination of historical fire suppression, prolonged periods of extreme drought, and 
increasing temperatures have led to increased frequency and severity of wildfires. Within 
Sonoma County, changes in land use and developmentτincluding development in the wildland-

urban interface and low-density development patternsτhave led to loss of life, property, and 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŘǳŜ ǘƻ ŦƛǊŜΦ ¢ƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƛƴŎǊŜŀǎŜŘ ŦƛǊŜǎ ŎƻǳƭŘ ǊŜŘǳŎŜ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ 
natural and working lands to buffer climate impacts, store carbon, and provide ecological and economic 
benefits. 

Sea level rise and coastal storms. Sea level rise, storms, and erosion are already impacting 
{ƻƴƻƳŀΩǎ tŀŎƛŦƛŎ-side and Bayside habitats and communities. As seas rise, Sonoma County 
communities along the Pacific coast and San Francisco Bay shoreline will face damaging 
effects from El Niñoςdriven storm events combined with high tides and large waves. Without 

adaptation, homes, critical infrastructure, agricultural lands, tourist destinations, and important coastal 
habitat will be lost to flooding, permanent inundation, and erosion (Griggs, 2021). Additional impacts that 
could occur from sea level rise include landslides, migration of saline water farther upstream, 
groundwater rise and salinity intrusion, and limited shoreline access. 

Climate-Resilient 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 types that constitute the 
natural and working lands of the county. Table 1 below summarizes these land types. 

Table 1. Land types. 

Land Type Description 

Forests Composing 50% of the county and covering approximately 525,000 acres, the forests of 
Sonoma County contain oak woodland, coast redwood, Douglas fir, and mixed 
hardwoods. Forest communities are critical in building climate resilience and ecological 
and community health and can also play an important role in sequestration of 
atmospheric carbon. The forests are, however, at significant risk to climate-related 
changes including drought, warmer temperatures, and reduced precipitation, which are 
predicted to drive increasing intensity and frequency of wildfires and species range 
shifts.  

Agricultural Lands: 
Croplands, Vineyards, 
and Grazing Lands 
 
 
 

The 227,000 acres of agricultural lands (22% of lands) in Sonoma County are a 
cornerstone of the heritage and local economy of the region and an important element 
of a dynamic and diverse landscape. The vast rangelands support numerous agricultural 
industries, including 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 as well as fiber and plant materials constitute 
an industry that generates approximately $1 billion dollars annually, with vineyards alone 
being responsible for half this amount. 

Aquatic Ecosystems: 
Wetlands and 
Riparian Streams and 
Corridors 
 
 
 
 
 

Wetlands in Sonoma County constitute about 52,500 acres (5% of lands); additionally, 
Sonoma County also has riparian streams and corridors that have maintained some of 
their natural characteristics in spite of climate change and human intervention. Sonoma 
/ƻǳƴǘȅΩǎ ǿŜǘƭŀƴŘǎ ǇǊƻǾƛŘŜ ŜƴƻǊƳƻǳǎ ōŜƴŜŦƛǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅΣ ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ 
carbon sequestration, and flood protection. These wetlands also serve as key stops on 
the Pacific flyway and, as such, support incredible bird biodiversity. 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 wildfire 
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Land Type Description 

(U.S. Forest Service, n.d.). These services are especially important in the context of a 
changing climate.  

Grasslands 
 
 
 
 

Grasslands cover about 264,000 acres (25% of lands) of Sonoma County, and non-native 
grasses dominate most of this landscape. Some land managers, however, are working to 
bring back native grasses, which have deeper roots and provide more ecological and 
climate benefits. Grasslands have the potential to provide grazing land, open spaces, 
ƘŀōƛǘŀǘΣ ǇǊŜǎŜǊǾŀǘƛƻƴΣ ŀƴŘ ǿŀǘŜǊ ŎŀǇǘǳǊŜΦ !ƭǘƘƻǳƎƘ {ƻƴƻƳŀΩǎ ƎǊŀǎǎƭŀƴŘǎ ƘŀǾŜ ōŜŜƴ 
significantly impacted by human activity, adjacent land use, and land management 
practices, they can increase carbon sequestration potential while also reducing risk from 
flooding, drought, erosion, wildfire, and heat. 

Shrubland and 
Chapparal 
 
 
 

Shrubland and chaparral compoǎŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ пнΣллл ŀŎǊŜǎ όп҈ύ ƻŦ {ƻƴƻƳŀΩǎ ƭŀƴŘǎΦ 
Shrubland and chaparral areas are generally known to be rich in native species and 
biodiversity and are fairly resilient to heat and drought. However, resource users and 
managers have historically considered these lands less appealing than other land types. 
This has resulted in shrublands and chaparral suffering a significant amount of removal 
for agriculture and grazing, encroachment by development, and damage due to clearing 
for development and exposure to flooding and fires (Underwood et al., 2018). Recent 
studies have found that the extreme droughts, as well as an increase in the intensity and 
duration of extreme heat events, are causing significant damage to these vegetative 
communities. 

Developed Lands 
 
 
 
 

Sonoma County has about 70,500 acres (6.7% of lands) of developed lands, which 
include urban areas, human development in non-urban areas, and infrastructure and 
utilities in both urban and non-urban areas. Interspersed within developed areas are a 
variety of natural communities and habitats, creating a mosaic of built environment and 
natural spaces. Urban forests, streams, wetlands, and community parks contribute 
significant social, economic, and ecological benefits, as well as contributing to climate 
resilience. However, the benefits from urban trees and green spaces, in addition to 
naturalized riparian corridors or green infrastructure, are not experienced equally across 
the county. Focusing these benefits equitably across the county will increase resilience 
to the entire county and reduce the intensity of hazard events, as well increasing the 
potential for carbon sequestration, creating a continuous network of healthy, climate-
resilient lands across the county. 
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ECOREGIONS 

Characterizing and assessing the scope of 
diverse and unique natural resources of 
Sonoma County required identifying a spatial 
framework that acknowledges the underlying 
physical processes and patterns that drive 
habitat suitability for living organisms and 
feasibility for different land uses, including 
agricultural lands and production. Our team 
used the U.S. Environmental Protection 
Agency (U.S. EPA) Level IV ecoregions 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. 
EPA developed ecoregions based on similar 
variations of environmental characteristics 
that influence biological community use and 
composition. As shown in Figure 1, the 
regions are used to support a variety of 
planning and assessment applications for 
large geographic areas (Omernik & Griffith, 
2014). The physical and biological 
characteristics of each ecoregion provide information 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 
{ƻƴƻƳŀΩǎ nine ecoregions.  

Landscape- and Watershed-Scale Project Recommendations 

The imǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ŀǊŜ ƴƻǘ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ōŜ 
uniform and will vary based on some of the vulnerability characteristics that are inherent to specific 
vegetation communities, as well as throughout the landscape system (Weiskopf et al., 2020). Certain 
natural communities, species, agricultural types, and human communities are more likely to readily adapt 
to a changing climate based on existing resilience characteristics, while others will be more sensitive due 
to existing or underlying factors and stressors. The recommendations below are actions the County 
should prioritize at the county-wide scale: 

1. Bring climate resilience to people most at risk so that resilience projectsτsuch as resilient buffer 
zones, urban stream restoration, and support for regenerative agricultural practicesτcan provide 
benefits and reduce risks to disadvantaged and marginalized populations. 

2. Conserve and manage forestsτincluding conserving existing healthy forests and conserving, 
managing, and restoring degraded forests in high-fire-risk zonesτthrough climate-resilient 
management practices and reforestation approaches that mimic historical ecological patterns. 
These actions will promote a 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. 

Figure 1. Ecoregions in Sonoma County. 
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3. Make Sonoma County a sponge so it can fully realize the climate resilience benefits offered by 
aquatic habitats, such as the ability to capture and store water and release it to adjacent rivers, 
streams, and soils. Through projects such as nature-based approaches to shoreline management, 
design and planning for flood resilience, and conservation and restoration of headlands, 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 an important contributor 
to the cƻǳƴǘȅΩǎ ƻǾŜǊŀƭƭ ŎŀǊōƻƴ ǊŜŘǳŎǘƛƻƴ ƎƻŀƭǎΦ 
These actions reduce water usage by 
increasing root depth and the water storage 
capacity of the soils, help the County find new 
sources of funding, and create more 
sustainable grazing lands. Climate-resilient 
rangeland management practices also 
contribute to flood, fire, and heat risk 
reduction countywide. 

5. Increase and connect conserved lands to help reduce the current fragmentation of Sonoma 
/ƻǳƴǘȅΩǎ ŎƻƴǎŜǊǾŜŘ ŀǊŜŀǎΣ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎƛȊŜ ƻŦ Ŏonserved lands, and create space for migration of 
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 opportunity to undertake actions at the scale of change necessary to improve 
ŎƭƛƳŀǘŜ ǊŜǎƛƭƛŜƴŎŜ ǘƘǊƻǳƎƘƻǳǘ ƛǘǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ŦƻǊ ǘƘŜ ǿƘƻƭŜ ŎƻǳƴǘȅΩǎ ōŜƴŜŦƛǘΦ 

6. Develop partnerships to increase climate resilience to take advantage of the skills, knowledge, 
and capacity of the wide range of agencies, organizations, private businesses, private landowners, 
farmers, grazers, agricultural organizations, community organizations, and Native American tribes 
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 help build trust, increase capacity, advance projects, and ultimately 
share the benefits and responsibilities of taking action to build climate resilience. 

7. Support and increase regenerative agricultural practices that can help strengthen efforts 
throughout the county 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, improve water quality, 
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. 

Organization of the Lands Strategy 

Collectively, the content within this Lands Strategy can help the County and its partners understand the 
climate risks facing various lands throughout the county and determine region-specific and landscape-
wide projects and actions that could help strengthen the resilience of the ecosystems and people 
throughout Sonoma County. This Lands Strategy includes six chapters: 

/ƻǿǎ DǊŀȊƛƴƎ ƻƴ ¦ƴŎƭŜ IŜƴǊȅΩǎ wanch in 
Sonoma County. 
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¶ Chapter 1 (Introduction to the Sonoma County Climate-Resilient Lands Strategy) and Chapter 2 
(Climate Resilient Lands Strategy Process) provide an overview of the purpose of the Lands 
Strategy and how the County of Sonoma is defining climate resilience, in addition to highlighting 
the process used to develop the Lands Strategy. 

¶ Chapter 3 (Climate Hazards) provides details regarding the five main climate hazards facing 
{ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎΦ ¢Ƙis chapter offers an in-depth discussion of 
historical and projected climate trends, in addition to highlighting secondary hazards that could 
result from these stressors. 

¶ Chapter 4 (Climate-Resilient Lands and the Sonoma County Landscape System) offers a profile of 
the eight land types found throughout the county, including their characteristics, benefits, 
challenges, and risks, as well as strategies to strengthen their resilience. The chapter also 
summarizes system-wide, landscape-scale findings and provides priority landscape- and 
watershed-scale project recommendations the County should prioritize to improve resilience. 

¶ Chapter 5 (Sonoma County Ecoregions) provides details on the nine ecoregions that constitute 
Sonoma County. Each ecoregion profile includes information regarding demographic 
characteristics, unique or extraordinary qualities, land use patterns, possible climate change 
impacts, potential climate resilience strategies and projects, and more. 

¶ Chapter 6 (Project Planning, Design, and Implementation) provides a framework and process for 
the County and others to plan for, select, design, and implement new resilience-related 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 
ƻǳǘƭƛƴŜǎ ǘƘŜ /ƻǳƴǘȅΩǎ ƻƴƎƻƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƛƳǇƭŜƳŜƴǘŀtion and engagement as it moves 
forward with implementing this Lands Strategy. 

 

Hikers Near Jenner, Sonoma County. 
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1. Introduction to the Sonoma 
County Climate-Resilient Lands 
Strategy  
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I. 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 topography, and 
microclimates that collectively support an array of ecological zones, plant and animal species, working 
lands, waters, and communities (Ag + Open Space, 2021a). Located at the heart of the California Floristic 
Province, a globally recognized biodiversity hotspot, Sonoma County encompasses a multitude of 
vegetative communities and northern California habitats (Sonoma County Community Foundation & 
Sonoma Water, 2010), ranging from aquatic ecosystems to agricultural lands to developed areas. Lands 
within Sonoma County have a high degree of climatic variation that ranges from a marine climate on the 
coast, and then a coastal warm climate inland, in addition to a variety of topographic and geologic 
landscape (Sonoma Veg Map, 2020). While these conditions currently support a range of habitat and 
species diversity, habitats and species are also vulnerable to dramatic and rapid climate changes. 

To increase climate resilience throughout Sonoma County, the administrative district of the County of 
Sonoma (hereafter rŜŦŜǊǊŜŘ ǘƻ ŀǎ άthe Countyέύ and its partners must act now to conserve, manage, and 
restore the natural and working lands that support {ƻƴƻƳŀΩǎ social, ecological, and economic health. This 
critical Climate Resilient Lands Strategy όά[ŀƴŘǎ {ǘǊŀǘŜƎȅέύ focuses on achieving climate resilience by 
preserving and enhancing the benefits provided by the cƻǳƴǘȅΩǎ natural and working landsτsuch as clean 
water, clean air, food security, parks and trails, biodiversity, and the ability to adapt to changing 
conditions. Natural and working lands also play a significant role in climate resilience. Healthy lands can 
reduce risks to wildfire, flood, drought, and heat, in addition to providing strengthened protection for the 
ŎƻǳƴǘȅΩǎ ŎƻƳƳǳƴƛǘƛŜǎΣ critical infrastructure, and treasured forests, croplands, vineyards, grasslands, 
Ŏƻŀǎǘŀƭ ŀǊŜŀǎΣ ǊƛǇŀǊƛŀƴ ƘŀōƛǘŀǘǎΣ ŀƴŘ ǇŀǊƪǎ ǘƘŀǘ ŀǊŜ ǎƻ ƛƴǘŜƎǊŀƭ ǘƻ ǘƘŜ ŎƻǳƴǘȅΩǎ ŜŎƻƭƻƎƛŎŀƭΣ ǎƻŎƛŀƭΣ and 
economic stability. This stability provides direct benefits to the communities, workers, and others who 
rely on a healthy and safe county for their livelihoods and wellbeing, food security, housing, and more. 
With its mix of forests, riparian corridors, grasslands, crops, vineyards, and grazing lands, Sonoma County 
has a great opportunity to improve the capacity of these lands to contribute to climate resilience, 
mitigation, and adaptation. Improving this capacity directly benefits the communities, workers, and 
others who rely on a healthy and safe county for their livelihoods and wellbeing, improving food security, 
protecting existing housing, and providing for jobs and working lands. By maximizing the resilience of 
natural systems and working landscapes in a way that prioritizes resilience, equity, and sustainability, the 
County can achieve multiple objectives in a way that is effective, efficient, and adaptable. 

Animals Grazing at Taylor Mountain Regional Preserve, Sonoma County. 
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The state of California recognizes the power of natural and working lands to improve climate resilience 
through two recent major initiatives: the Natural and Working Lands Climate Smart Strategy, released in 
2021, and the Pathways to 30x30, released in April 2022. California has been designates one of the 
ǿƻǊƭŘΩǎ ос ōƛƻŘƛǾŜǊƛǎǘȅ ƘƻǘǎǇƻǘǎ, and within the state, Sonoma County is specifically recognized as a 
biodiversity hotspot. Sonoma County is also known around the world for its vineyards, croplands, and 
dairy products. These working lands are critical to food security within the county and the livelihood of 
small farmers, farmworkers, local grocers, ŀƴŘ Ƴŀƴȅ ƻǘƘŜǊǎ ǿƘƻ ǊŜƭȅ ƻƴ ǘƘŜ ŎƻǳƴǘȅΩǎ ǿƻǊƪƛƴƎ ƭŀƴŘǎΦ 

The County of Sonomaτworking with the state of California, Native American tribes, and partners within 
the county that include Resource Conservation Districts (RCDs), land trusts, farmers, vintners, grazers, 
private landowners, businesses, and local organizationsτhas a once in a lifetime opportunity to increase 
the resilience of {ƻƴƻƳŀΩǎ natural and working lands, reduce climate risks, increase ecological and 
community resilience, and contribute the health and adaptability the whole county. To help the County 
work toward achieving these critical goals, the purpose of the Lands Strategy is to: 

¶ Restore the resilience benefits of natural and working lands in order to sequester and store 
carbon. 

¶ RŜŘǳŎŜ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀƴŘ ƛƴǘŜƴǎƛǘȅ ƻŦ ŎƭƛƳŀǘŜ Ǌƛǎƪǎ ǘƻ ǘƘŜ ŎƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ōǳƛƭǘ ŀǎǎŜǘǎ. 

¶ Provide other ecological and community benefits including clean air and water, abundant and 
equitably accessible green spaces, and increased trust and capacity among the public, private, 
¢ǊƛōŀƭΣ ŀƴŘ ƻǘƘŜǊ ǇŀǊǘƴŜǊǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŎƘƛŜǾƛƴƎ ǘƘŜ {ǘǊŀǘŜƎȅΩǎ ƻǳǘŎƻƳŜǎΦ 

II. Opportunities to Strengthen Resilience  
The County has completed a range of climate adaptation, mitigation, and resilience work within Sonoma 
over the last 10 years. In addition, a significant number of organizations within the county work on 
natural and working lands issues. Collectively, these efforts have resulted in a numer of unique 
opportunities and challenges. The County will need to address these challenges to develop and 
implement a coordinated, countywide strategy. Table 2 below highlights key opportunities and challenges 
throughout the county. 

Table 2. Key opportunities and challenges to strengthen resilience in Sonoma County. 

Theme Opportunities Challenges 
Capacity, 
coordination, and 
funding 

¶ High-quality and high-functioning 
nonprofit, public agency, research, and 
land trust organizations that work on 
Sonoma County climate issues (e.g., 
Sonoma Water,Sonoma Ecology Center, 
Regional Parks, Pepperwood Preserve, 
University of California Cooperative 
Extension Sonoma County, and more). 

¶ High-resolution, high-quality data on 
much of the lands and waters in the 
county, including through the Sonoma 
County Veg Map. 

¶ Lack of coordinated action among 
multiple partners. 

¶ Critical work is being done by 
organizations that rely on grant funding 
and donations, with few ongoing stable 
funding sources. 

Governance 
structure 

¶ Unique governance approaches of Ag + 
Open Space and the Regional Climate 
Protection Authority (RCPA) that offer 
an opportunity to take action more 

¶ Lack of staff and capacity to carry out 
needed work in a timely manner (e.g., 
engagement, outreach, planning and 
implementation). 

https://sonomavegmap.org/
https://sonomavegmap.org/
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Theme Opportunities Challenges 
directly and across sectors and to 
leverage resources and capacity. 

¶ County agencies operate at different 
levels of capacity related to climate 
adaptation, mitigation, and resilience. 

Partnership ¶ Great potential for partnerships among 
tribes, RCDs, farmers, farmworkers, 
local business owners, environmentally 
aware community members, and 
government.  

¶ Many tribal communities are willing to 
partner and have significant ecological 
and cultural knowledge of the lands and 
waters of Sonoma County. 

¶ Many organizations are already part of 
existing collaborations and partnerships 
and have limited capacity and 
bandwidth for new, climate resilience-
focused efforts. 

¶ Organizations have various degrees of 
technical capacity related to adaptation, 
mitigation, and resilience. 

Small landowner 
partnership and 
coordination 

¶ Many small farmers are committed to 
applying ecological principles on their 
farms. 

¶ Implementing new practices (some of 
which may be technically complex) can 
be difficult for small farmers with 
limited resources and capacity.   

Current land use 
patterns 

¶ Sonoma has historically used urban 
growth boundaries and greenbelts to 
protect its natural and working lands 
and provide benefits to communities. 

¶ Significant amount of undeveloped land 
with high-quality habitat, biodiversity, 
diverse species and landscape mosaics, 
and horizontal and vertical diversity. 

¶ Large proportion of conserved and 
protected land across all ecoregions.  

¶ Natural and working lands have been 
altered and degraded by development, 
pesticide use, and invasive species, as 
well as lack of management, staff and 
financial resources, and community and 
organizational capacity. 

¶ Lands also face increasing risks from 
climate change, and the network of 
protected lands is fragmented and 
separated by significant gaps. 

¶ Natural and working lands have faced 
and continue to be at considerable risk 
from wildfire, heat, drought, sea level 
rise, and long-term flooding. 

Local 
communities and 
workers 

¶ Many communities, workers, and others 
rely on and contribute to the robust 
economy and lands of Sonoma County 
and are committed to strengthening its 
resilience. 

¶ The use of regenerative farming 
practices could improve the health and 
safety of local communities and workers 
by reducing exposure to chemicals and 
pesticides. 

¶ Farmworkers are being exposed to 
wildfire smoke, an increasing number of 
high-heat days, and air quality 
degradation. 

¶ A lack of climate resilience qualities 
exists in both urbanized and rural areas, 
exposing communities in parts of 
Sonoma County to high risks and fewer 
resources to respond to those risks. 

¶ A lack of affordable housing increases 
pressure on community members, 
workers, the land, and its resources. 

III. Lands Strategy Project Team and 
Engagement Approach   

The Lands Strategy was led by a 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 Division) and funded by both the Climate Division and Ag + Open Space. The core team met 
weekly to coordinate engagement and outreach, identify data and information sources, and provide input 
on direction and desired outcomes. 

It was critical for the project team to engage a broad range of organizations to ensure the Lands Strategy 
was informed by a diversity of perspectives and the expertise of local partners from other County 
agencies and outside organizations. The project team started by forming a Technical Advisory Committee 
(TAC) and an Implementation Advisory Group (IAG) that advised 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 meetings being 
held jointly. 

In addition to these standing groups, the County and the project team conducted outreach and engaged 
with a range of organizations and community and issue area representatives. Topic areas discussed 
included climate equity, just transition, worker rights and health, and agroecological farming practices. 
The project team also initiated engagement with local Native American tribes through a formal 
consultation. The County invited all five federally-recognized tribes in Sonoma County to participate, and 
four tribes participated and provided their insights and priorities for the Lands Strategy. For meeting 
agendas see Appendix B. In addition to the engagements and consultations described above, the team is 
holding a 30-day public comment period in June and July 2022 and a public workshop in June 2022. More 
details on the engagement process and outcomes are in Chapter 2. 

IV. Strategy Objectives and Defining Resilience 
in Sonoma County  

To guide implementation of the Lands Strategy, it is critical to have a clear definition of resilient lands and 
objectives for how the County and its partners will use this document. Through work with the TAC and 
IAG, the project team developed description and objectives below to guide this Lands Strategy.  

Climate Resilient Lands Definition 

Through this Lands Strategy, 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 protection to ecosystems and communities from extreme events and increasing 
climate risks. 

2. Provide critical ecological, economic, and social functions and benefitsτsuch as habitat for native 
species, improved agricultural production, methane reduction, carbon sequestration, clean water 
and air, food access and security, and moreτto the cƻǳƴǘȅΩǎ ƘǳƳŀƴΣ ōǳƛƭǘΣ ŀƴŘ ƴŀǘǳǊŀƭ 
communities and systems. 

3. Reduce risk to the cƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭΣ ƘǳƳŀƴΣ ŀƴŘ ōǳƛƭǘ ŎƻƳƳǳƴƛǘƛŜǎΣ ǿƛǘƘ ŀ ǇǊƛƻǊƛǘȅ ƻƴ 
underserved and under-resourced communities. 

4. Promote equitable distribution of benefits to the cƻǳƴǘȅΩǎ ǊŜǎƛŘŜƴǘǎΣ ǿƛǘƘ ŀ ŦƻŎǳǎ ƻƴ ǳƴŘŜǊǎŜǊǾŜŘ 
and under-resourced communities. 
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Climate Resilient Lands Objectives 

To promote continued resilience of the natural and working lands system, the County will work with 
communities and public and private 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. Collectively, the ŎƻǳƴǘȅΩǎ natural and working lands will 
ǎŜǊǾŜ ŀǎ ŀƴ ŀŘŀǇǘŀōƭŜ ŀƴŘ ǊŜŘǳƴŘŀƴǘ ǎȅǎǘŜƳ ǘƘŀǘ ƛǎ ƛƴǘŜƎǊŀǘŜŘ ƛƴǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ǿŀǘŜǊΣ ƳƻōƛƭƛǘȅΣ ƘƻǳǎƛƴƎΣ 
and public health systems and institutions to provide resilience, sustainability, and capacity over the next 
century and beyond. Building on the /ƻǳƴǘȅΩǎ Ǝƻŀƭǎ ŦƻǊ ŎƭƛƳŀǘŜ ǊŜǎƛƭƛŜƴŎŜΣ ǘƘƛǎ [ŀƴŘǎ {ǘǊŀǘŜƎȅ aims to 
address the following objectives: 

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

¶ Focus early actions on areas 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 adding to conserved spaces, increasing 
connections and corridors, and working with private landowners to develop shared management 
strategies. 

¶ Partner with Native American tribes within Sonoma County to advance traditional ecological 
knowledge and preserve tribal cultural resources and tribal cultural properties. 

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

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

 
 

Community Hike at Taylor Mountain Regional Preserve, Sonoma County. 



 

Sonoma Climate-Resilient Lands Strategy     |       14 

2. Climate Resilient Lands 
Strategy Process
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I. Existing Efforts and Plan Alignment  
The Lands Strategy is informed by many recent plans and efforts in the county, region, and 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 multi-hazard and multi-issue, there were a significant number of high-quality, 
recent documents and resources to support this work and serve as a strong foundation for this strategy. 
Below, we summarize details related to a few key resources that we reviewed in developing this Lands 
Strategy. Most resources reviewed related to Sonoma County itself (Table 3); however, the state of 
California also has a wide range of planning, policy, and programs related to climate adaptation, 
mitigation, and resilience of natural and working lands (Table 4)Φ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ƴŜŜŘǎ 
are closely aligned with state of California climate resilience priorities, particularly the Natural and 
Working Lands Climate Smart Strategy and Pathways to 30x30, both of which are highlighted below in 
Table 3. 

A full list of work reviewed for this project is included in Appendix C. 

Table 3. Existing efforts related to Sonoma County. 

Sonoma CountyςSpecific Efforts 
Sonoma County Ag + Open Space Vital Lands Initiative 
!Ǝ Ҍ hǇŜƴ {ǇŀŎŜΩǎ Vital Lands Initiative, adopted in 2021, 
ǇǊƻǾƛŘŜǎ ŀ Ǿƛǎƛƻƴ ŦƻǊ ǘƘŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ 
open spaces, biodiversity, agriculture, parks, trails, and wide 
range of natural communities, such as forests, 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 over 
122,000 acres of land, or the equivalent of 12% of Sonoma 
/ƻǳƴǘȅΩǎ ǘƻǘŀƭ ŀŎǊŜŀƎŜΦ .ǳƛƭǘ ƻƴ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀƳƻǳƴǘ ƻŦ 
community engagement, it was important when developing 
this Lands Strategy to understand key themes from this 
engagement; these themes are discussed further in Section 
II below. We considered these and other comments, as well 
as the goals and priorities of Vital Lands in the development 
of the Lands Strategy. 

Sonoma Water Climate Adaptation Plan  
Another important recent planning initiative to consider in our work was 
{ƻƴƻƳŀ ²ŀǘŜǊΩǎ /ƭƛƳŀǘŜ !ŘŀǇǘŀǘƛƻƴ tƭŀƴ (CAP), adopted in 2021. Specific to 
{ƻƴƻƳŀ ²ŀǘŜǊΩǎ ŀǎǎŜǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎΣ ǘƘŜ /!t ƛƴŎƭǳŘŜǎ ŎƭƛƳŀǘŜ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ 
climate change scenarios for temperature, flooding, wildfire, drought, sea 
level rise, and extreme precipitation, which we considered while developing 
our assessment and our recommendations for project types to increase 
ŎƭƛƳŀǘŜ ǊŜǎƛƭƛŜƴŎŜΦ {ƻƴƻƳŀ ²ŀǘŜǊΩǎ CAP also includes a summary of findings 
related to most significant risks, which include water supply, flood 
management, and sanitation. There were several relevant actions 
recommended in the CAP that this Lands Strategy also identifies as priorities, 
including developing and implementing a regional flood management 
strategy and improving watershed management with a focus on healthy 
headwaters.  

https://www.sonomaopenspace.org/wp-content/uploads/FINAL-VLI-FULL-REPORT-01.26.2021_-ADA.pdf
https://www.sonomawater.org/media/PDF/Environment/Climate%20Adaptation%20Planning/SW_CAP_Final_October_2021.pdf
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Sonoma CountyςSpecific Efforts 
Portrait of Sonoma County 
The Portrait of Sonoma County was updated in 2021 and provides an overview 
of the demographic characteristics of Sonoma County. The document is a 
summary of the data and information available about the people who live within 
Sonoma County and highlights demographic, health, and quality of life factors, 
such as life expectancy, access to knowledge, and a decent standard of living. In 
addition to the characteristics of the people within the county, the portrait 
includes a summary of the challenges people face in Sonoma County, which 
includes wildfires, the COVID-19 pandemic, the affordable housing shortage, 
economic insecurity, and disproportionate harm falling on communities of color. 
The information in the Portrait of Sonoma County, as well as use of the 
aŜǘǊƻǇƻƭƛǘŀƴ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ /ƻƳƳƛǎǎƛƻƴΩǎ 9ǉǳƛǘȅ tǊƛƻǊƛǘȅ /ƻƳƳǳƴƛǘƛŜǎ data, 
informed the project locations, approach, engagement, planning, design, and 
implementation.  

Sonoma County Multijurisdictional Hazard Mitigation Update 2021 
In 2021, the County completed an update to its Multijurisdictional Hazard 
Mitigation Plan (HMP) (Permit Sonoma, 2021b). The County is using the HMP to 
help establish priorities for hazard mitigation. In developing this Lands Strategy, 
our team assessed these priorities to ensure alignment with the 
recommendations and priorities being developed for the Lands Strategy. 
Relevant objectives related to retrofitting, purchasing, mitigating, and relocating 
structures in high-hazard areas; preventing or discouraging new development in 
hazardous areas; and considering the impacts of natural hazards in all planning 
mechanisms that address current and future land uses within the planning area. 

The HMP also included a survey of the community. One question asked which 
hazards people were most concerned about. Respondents ranked wildland fire 
first, followed by climate change and drought. 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 County w/t!Ωǎ Climate Mobilization Strategy  
¢ƘŜ w/t!Ωǎ Climate Mobilization Strategy details actions that could be taken 
within Sonoma County to reduce greenhouse gases significantly by 2030. 
Adopted by the RCPA Board of Directors in 2021, the strategy focuses on 
solutions that are resilient, equitable, and transformative. Within the Climate 
Mobilization Strategy, the RCPA organized policy strategies in relation to four key 
initiatives: decarbonization, carbon sequestration and ecosystem services, 
resilience and adaptation, and equity and community engagement. The Climate 
Mobilization Strategy provides broad findings and recommendations that are 
useful as a starting point when considering project types and priorities for this 
Lands Strategy, and it served as a helpful resource for developing carbon 
sequestration and greenhouse gas emissions projects.  

 

 

 

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
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Table 4. Existing efforts related to the state of California. 

Statewide Efforts 
Natural and Working Lands Climate Smart Strategy 2021 
The state of California continues to be a leader in climate resilience, and the Draft 
Natural and Working Lands Climate Smart Strategy, which the state released for 
public comment in October 2021 and has yet to finalize, is an example of this 
leadership. The strategy includes an assessment of the benefits of the ǎǘŀǘŜΩǎ 
different landscape types, recommended priority actions and approaches, and 
profiles for different regions in the state (California Natural Resources Agency, 
2021)Φ ¢ƘŜ ǎǘŀǘŜΩǎ ŀǇǇǊƻŀŎƘ ŦƻǊ ŎƻƴǎƛŘŜǊƛƴƎ the climate resilience potential of its 
various types of natural and working lands, as well as its consideration of 
opportunities to address climate change, informed the approach of this Lands 
Strategy in considering ecoregions, project types, and recommended actions.  

Pathways to 30x30 California 2022  
The state released the Pathways to 30x30 California strategy in April 2022. The 
report provides a ranƎŜ ƻŦ ŀŎǘƛƻƴǎ ŘŜǎƛƎƴŜŘ ǘƻ ǊŜǎǳƭǘ ƛƴ ол҈ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƭŀƴŘǎ 
being conserved by 2030. This goal translates specifically to six million acres of 
land and half a million acres of coastal waters. Currently, California has conserved 
24% of its lands and 16% of its coastal waters; the strategy provides clear 
objectives for how California can reach its 30x30 targets and articulates the 
benefits of increased protection of land and waters. The 30x30 strategy also 
includes principles for advancing justice, equity, diversity, 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 ensure 
ǘƘŀǘ ŎƭƛƳŀǘŜ Ŝǉǳƛǘȅ ŀƴŘ ƧǳǎǘƛŎŜ ŀǊŜ ōǳƛƭǘ ƛƴǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ approach to project 
engagement, planning, design, and implementation.  

II. Engagement Process 
The County coordinated a robust engagement process to ensure it considered multiple stakeholder 
perspectives during the development and refinement of the Lands Strategy. The Lands Strategy also 
draws upon the findings of the Vital Lands Initiative engagement process. The sections below summarize 
ǘƘŜ /ƻǳƴǘȅΩǎ ŜƴƎŀƎŜƳŜƴǘ ǇƘƛƭƻǎƻǇƘȅ ŀƴŘ ǘƘŜ /ƻǳƴǘȅΩǎ ŜƴƎŀƎŜƳŜƴǘ ŀǇǇǊƻŀŎƘ while developing this 
strategy. Figure 2 highlights the main groups engaged throughout the development process, all of which 
are described in more detail in the sections that follow. 

 

https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Expanding-Nature-Based-Solutions/FINAL_DesignDraft_NWL_100821_508-opt.pdf
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Expanding-Nature-Based-Solutions/FINAL_DesignDraft_NWL_100821_508-opt.pdf
https://www.californianature.ca.gov/pages/30x30
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Figure 2. Groups engaged during strategy development. 

Engagement Philosophy 

Throughout development of the Lands Strategy, the County engaged diverse members of our broader 
community to deepen our understanding of both technical and culatural aspects of resilience and land 
management. This engagement helps us identify data sources, connect to the best available science, offer 
input and advice on recommended resilience actions, and ensure the County agencies and outside 
organizations can use the outcomes of the Strategy to advance their own priority actions. The County 
strove to provide a forum that allowed partners to:  

¶ Share ideas and information regarding existing efforts and knowledge so the Lands Strategy 
builds on and leverages existing work, rather than replicating other efforts, to help develop a 
countywide approach to resilient natural and working lands. 

¶ Offer feedback and engage in conversation on components of the Lands Strategy to ensure it 
reflects the priorities and needs of agencies, organizations, and communities in the county. 

¶ Strengthen relationships and trust between the partners and the County to promote future 
collaboration on or funding of priorities and projects identified through the Climate Resilience 
Plan. Engagement activities also helped identify partnerships that could allow different priorities 
to be implemented together more efficiently and effectively by finding shared issues and key 
geographies for priority action. 

Existing Engagement Efforts 

As mentioned earlier, the Lands Strategy is built on the foundation of many recently adopted plans and 
processes that identify community priorities and interests. With input from the TAC and IAG, we 
identified the following engagement processes as most relevant and useful for insights into the CountyΩǎ 
views and priorities on the natural and working lands and climate resilience. For a summary of the work 
that we reviewed for the Lands Strategy, see Appendix C. 
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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 also coordinated closely with the general public, 
tribes, technical advisors, and the County of Sonoma Board of Directors, Fiscal Oversight Commission, and 
Advisory Committee. To ensure opportunities to engage Spanish-speaking populations, the County 
created a Spanish-language 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 the Vital Lands Initiative provided useful feedback that the 
County drew upon in developing the Lands Strategy. (See Appendix B of the Vital Lands Initiative for a 
summary of findings from this process). Table 5 below highlights major themes from the Vital Lands 
Initiative that the County drew upon in engagement for and development of this strategy, in addition to 
detailing actions the County took to address comments that arose from this previous engagement.  

Table 5. Key themes from Vital Lands Initiative public engagement and how the Lands Strategy addresses these 
themes. 

Theme Actions Taken in Lands Strategy to Address Comments 

The importance of connected conservation 
corridors for both recreational and wildlife 
purposes. 

Indicators, as well as screening and performance criteria 
to prioritize projects, described within this strategy 
focus on the importance of habitat connectivity and 
corridors. 

The need of the agricultural community for new 
and additional tools for agricultural protection, as 
well as increased agricultural diversity. 

The project types described in the strategy present 
examples of potential tools and frameworksτwith a 
focus on restorative agriculture and agroecological 
frameworksτthe agricultural community could use to 
strengthen protection and resilience of agricultural 
lands. 

The opportunity for using education of the public to 
increase understanding of the importance of 
protection and management of natural and 
working lands. 

Development of this strategy included an extensive 
public engagement process to learn from the 
community regarding their priorities for resilient lands. 
The final chapter of this strategy also outlines how the 
County will continue to engage the public throughout 
strategy implementation. 

The critical role of vegetation and fuels 
management in promoting resilient landscapes. 

The ecoregions and project types presented in the 
strategy highlight the importance of diverse vegetative 
habitats, as well as fuels management and other 
proactive land management strategies, in strengthening 
landscape resilience. 

The need for a clear prioritization process 
(including linkages to funding opportunities) for 
projects that strengthen resilience of natural and 
working lands. 

This strategy includes a detailed decision-making 
process that will help the County prioritize climate-
resilient lands projects. 

The importance of public access to both urban and 
rural open space for communities throughout the 
County. 

Indicators, as well as screening and performance 
criteria, within this strategy emphasize the importance 
of public access for urban and rural open space. 
Proposed project types also underscore the key role 
open spaces play in strengthening landscape resilience. 

https://www.sonomaopenspace.org/wp-content/uploads/FINAL-VLI-FULL-REPORT-01.26.2021_-ADA.pdf
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Other County of Sonoma Engagement Efforts 

The County also conducted extensive stakeholder engagement as part of two other recent initiatives: 
development of the Sonoma Water Climate Adaptation Plan (CAP) in 2021 and the Sonoma County 
Multijurisdictional HMP, led by Permit Sonoma and also adopted in 2021.  

For the Sonoma Water CAP, Sonoma Water engaged contractors, Sonoma Water customers, partners, 
other state and federal agencies, research institutions, and the general public as part of its engagement 
process. Sonoma Water held in-person meetings with stakeholders prior to the COVID-19 pandemic, as 
well as a series of targeted 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 and preparation for the CAP. (See SoƴƻƳŀ ²ŀǘŜǊΩǎ 2021 Stakeholder Engagement 
Plan for details regarding the various stakeholder groups engaged.) 

For the HMP, Permit Sonoma established a stakeholder steering committee to provide guidance 
throughout the engagement process. The committee included representatives from partner 
organizations, as well as citizens and other stakeholders in the planning area. The steering committee 
held nine meetings in 2020 and 2021. These meetings allowed the committee to work through a range of 
topics, including the planning process, how to identify hazards of concern, plan objectives, and identified 
projects. (For a detailed summary of public engagement, see Appendix A of the Multijurisdictional HMP.)  

Technical Advisory Committee  

The County formed a TAC to bring together experts in Sonoma County to help the project team identify 
the best data sources and data and information gaps, 
discuss areas of uncertainty, and assist the team with 
selecting downscaled hazard projections and scenarios to 
ensure recommended projects are robust and adaptable. A 
critical component of the TACΩǎ ǿƻǊƪ was to review and 
refine recommended projects, provide input on the 
decision-making process for designing and prioritizing 
projects, and ensure the County could maximize benefits 
and reduce negative externalities. The TAC included 
representatives from a variety of County government 
agencies, research organizations, and nonprofits (see box to 
the right), and the County engaged with the TAC through a 
series of five virtual working meetings.  

During discussions with the TAC, the group affirmed the 
importance of considering and prioritizing critical County 
assets, equity, and marginalized communities within the 
context of this Lands Strategy and actions the County will take to strengthen the resilience of its lands. 
The TAC also provided extensive feedback regarding climate and hazard projections and helped direct the 
County toward many relevant resources that subsequently were used while developing this strategy. 
Table 6 below summarizes additional key themes raised by the TAC and how the County has reflected 
these themes in developing the Lands Strategy. 

 

TAC Members 

¶ Rob Bamford, Northern Sonoma County 
Air Pollution Control District 

¶ Caitlin Cornwall, Sonoma Ecology Center  

¶ Torri Estrada, Carbon Cycle Institute 

¶ Susan Haydon, Sonoma Water 

¶ Valerie Minton, Gold Ridge Conservation 
District 

¶ Lisa Micheli, Pepperwood Preserve 

¶ Melanie Parker, Sonoma County 
Regional Parks 

¶ Allison Schichtel, Sonoma County Ag + 
Open Space 

¶ Sam Veloz, Point Blue Conservation 
Science 

https://www.sonomawater.org/media/PDF/Environment/Climate%20Adaptation%20Planning/SW_CAP_Final_October_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://permitsonoma.org/Microsites/Permit%20Sonoma/Documents/Long%20Range%20Plans/Hazard%20Mitigation%20Plan/Adopted-Sonoma-County-MJHMP-Volume-1-December-2021.pdf
https://www.sonomawater.org/media/PDF/Environment/Climate%20Adaptation%20Planning/SW_CAP_AppF_StakeholderEngagement_Final_October_2021.pdf
https://www.sonomawater.org/media/PDF/Environment/Climate%20Adaptation%20Planning/SW_CAP_AppF_StakeholderEngagement_Final_October_2021.pdf
https://permitsonoma.org/Microsites/Permit%20Sonoma/Documents/Long%20Range%20Plans/Hazard%20Mitigation%20Plan/Adopted-Sonoma-County-MJHMP-Volume-1-December-2021.pdf
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Table 6. Key themes raised by the TAC and how the Lands Strategy addresses these themes. 

Theme Actions Taken to Address Comments 

The importance of having specific, scientifically-
grounded indicators to assess resilience. 

The  social and physical indicators of climate resilience 
used to inform the Lands Strategy were revised 
extensively based on TAC feedback. TAC feedback on 
the indicators also helped inform development and 
identification of the screening and prioritization criteria 
that are part of this sǘǊŀǘŜƎȅΩǎ ŘŜŎƛǎƛƻƴ-making 
framework. 

The communities and institutions that manage and are 
dependent upon natural and working lands must be 
reflected in defining resilience for Sonoma County. 
Having strong and high-capacity communities and 
institutions is a key component of resilience. 

The [ŀƴŘΩǎ {ǘǊŀǘŜƎȅΩǎ resilience definition now reflects 
TAC feedback, in addition to identifying indicators, 
screening, and prioritization criteria that can help the 
County assess how well potential projects may be 
addressing these issues. 

Issues of worker health and safety (e.g., farmworker 
exposure to risk) are integral to considering social 
resilience of lands. 

The Lands Strategy now includes additional indicators, 
as well as prioritization criteria, related to worker 
health and safety. 

Food security is a critical issue and important indicator 
of resilience for the County. 

The Lands Strategy now includes additional indicators 
and prioritization criteria related to food security; this 
ǘƘŜƳŜ ƛǎ ŀƭǎƻ ƴƻǿ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ ŘŜŦƛƴƛǘƛƻƴ 
of resilience.  

Regenerative agriculture and agroecological practices 
are increasingly emerging as innovative techniques for 
advancing resilience of agricultural lands. 

Recommended project types include a strong focus on 
regenerative and agroecological farming practices. 

Implementation Advisory Group 

In addition to the TAC, the County also formed an IAG comprised of local agencies and organizations that 
hold a wealth of critical knowledge and are working on resilience projects and efforts (see box). An 
important characteristic of this group is that the County selected participants to represent agencies and 
organizations that will ultimately be the end users of the Lands Strategy. This purpose of the IAG was to 
advise the project team on available data and resources, identify county priorities, and provide input on 
assessment, evaluation, and project implementation recommendations. Their participation helped ensure 
that the Lands Strategy is not redundant to the work of their organizations, but serves to integrate their 
work into the plan in a way that results in robust and implementable actions. By working in partnership 
with the IAG through a series of four working meetings, the County worked to ensure the Lands Strategy 
ǿƛƭƭ ŀŘǾŀƴŎŜ ǘƘŜ Ǝƻŀƭ ƻŦ ƛƴǘŜƎǊŀǘƛƴƎ ǘƘŜ /ƻǳƴǘȅΩǎ ǊŜǎƛƭƛŜƴŎŜ ǿƻǊƪ ŀƴŘ ǇƻǎƛǘƛƻƴƛƴƎ ǘƘŜ /ƻǳƴǘȅ ŦƻǊ ŦǳƴŘƛƴƎ 
and financing by building a vision that is shared and aligned across agencies, organizations, and sectors.  

Like the TAC, the IAG ǇǊƻǾƛŘŜŘ ǳǎŜŦǳƭ ŦŜŜŘōŀŎƪ ƻƴ ǘƘŜ /ƻǳƴǘȅΩǎ ƻǾŜǊŀƭƭ ŀǇǇǊƻŀŎƘ ǘƻ ǘƘŜ Lands Strategy, as 
well as detailed comments that helped shape the direction of the indicators, screening, and prioritization 
criteria. The IAG ŀƭǎƻ ŀŦŦƛǊƳŜŘ ǘƘŜ ǳǘƛƭƛǘȅ ƻŦ ŀƴŀƭȅȊƛƴƎ ǘƘŜ /ƻǳƴǘȅΩǎ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ŘŜǘŜǊƳƛƴƛƴƎ ǇǊƻƧŜŎǘ 
types according to ecoregions (see Appendix A for more detail). Table 7 below summarizes additional key 
themes raised by the IAG and how the County has reflected these themes in the development of this 
Lands Strategy. 

Table 7. Key themes raised by the IAG and how the Lands Strategy addresses these themes. 

Theme Actions Taken to Address Comments 

Clearly defining the different components of a 
resilience system is necessary to demonstrate the 
various factors that will constitute natural and working 
lands resilience within the County. 

The sǘǊŀǘŜƎȅΩǎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǊŜǎƛƭƛŜƴŎŜ ƴƻǿ ƛƴŎƻǊǇƻǊŀǘŜǎ 
comments of the IAG and delineates the various 
aspects of a resilient landscape. 
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Theme Actions Taken to Address Comments 

U.S. EPA Level IV ecoregions of California provide a 
useful data source for determining ecological zones 
within Sonoma County.  

¢Ƙƛǎ ŀŦŦƛǊƳŜŘ ǘƘŜ /ƻǳƴǘȅΩǎ ŀǇǇǊƻŀŎƘ ŀƴŘ ǳƴŘŜǊǎŎƻǊŜŘ 
the importance of defining project types and priorities 
ōŀǎŜŘ ƻƴ 9t!Ωǎ ŜŎƻǊŜƎƛƻƴǎ ŘŀǘŀΦ 

In determining ecoregions and project types, it is 
important to consider some of the detailed and precise 
data available for different areas, such as that through 
9t!Ωǎ ŜŎƻǊŜƎƛƻƴǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ Sonoma Veg Map. 

The strategy includes detailed examination of existing 
data regarding the diversity of vegetation present in 
various ecoregions. 

The potential of creating management strategies for 
biodiversity and carbon sequestration is an important 
factor in considering how natural lands may be able to 
strengthen resilience. 

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

Tribal Engagement 

Native American tribes ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƎƛƻƴ ŀǊŜ ŎǊƛǘƛŎŀƭ ǇŀǊǘƴŜǊǎ ŦƻǊ ǘƘŜ /ƻǳƴǘȅΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ŎƭƛƳŀǘŜ-
resilient lands. To identify tribal priorities 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 Pomo Indians, and the 
Kashia Band of Pomo Indians. (Note that the County sent a request for participation to all five federally-
recognized tribes; however, only four were able to participate.) The tribal representatives worked with 
the County to identify common objectives and shared experiences, and raised many important themes 
related to this Lands Strategy, which are listed below. The 
box below provides details on actions the County has 
taken and will take to address tribal feedback.  

¶ Tribes have considerable experience and 
expertise to draw upon in designing strategies 
and projects to strengthen resilience of natural 
and working lands. The County should continue to 
determine proactive strategies for tribal 
engagement through its efforts to advance 
resilience throughout Sonoma.  

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

¶ A list of land features and values that are 
important to tribes, and a list of acknowledged 
high-priority tribal cultural resources and tribal 
cultural properties, could be useful in considering 
potential priorities for landscape resilience and 
determining potential climate resilience projects.  

¶ Tribal representatives expressed concerns 
regarding issues of access (including ingress and 
egress) to tribal lands through state and county 
roads and how these roads could be impacted during disasters. It is important for the County to 
consider and prioritize the resilience of this infrastructure to ensure the safety of the tribes and 
their resources.  

Actions Taken to Address Tribal Feedback 

Collaboration with tribes informed the 
/ƻǳƴǘȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƛƴŘƛŎŀǘƻǊǎΣ 
screening and prioritization criteria, and 
project types. For instance: 

¶ The County added indicators and 
screening criteria related to including 
tribal engagement, furthering tribal 
access, and considering tribal priorities 
and cultural resources.  

¶ Moving forward, the County will hold 
regular meetings with tribes regarding 
Lands Strategy implementation to 
continue discussing themes that are 
important to the tribes, as well as details 
related to projects the County will 
implement based on the strategy. 

¶ Meetings will also help identify potential 
opportunities for federal funding related 
to tribal land resilience, leverage tribal 
knowledge and experience, and ensure 
prioritization of critical issues for the 
tribes. 

https://edg.epa.gov/metadata/catalog/search/resource/details.page?uuid=%7B628CB0CC-872A-4DB2-A067-892D63C83F94%7D
https://sonomavegmap.org/
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¶ The County should consider creating clear indicators of how to prioritize tribal cultural properties, 
resources, and infrastructure in concert with other indicators of resilience. The County should 
also be transparent regarding the process they will use to continue collaboration with the tribes. 

Additional Stakeholder Engagement 

To ensure broad representation of stakeholders and elevate perspectives from underrepresented 
communities such as equity experts, agricultural workers, farmers, and tribal communities throughout 
Sonoma, the County coordinated two stakeholder focus groups and additional targeted, smaller meetings 
with key stakeholder representatives. These focus groups and meetings included representatives from 
the following organizations: 

¶ Ag + Open Space Advisory Committee 

¶ Greenbelt Alliance 

¶ LandPaths 

¶ Municipal Advisory Councils 

¶ North Bay Jobs with Justice 

¶ Outdoor Afro 

¶ tŜǇǇŜǊǿƻƻŘ tǊŜǎŜǊǾŜΩǎ bŀǘƛǾŜ !dvisory Council 

¶ Red H Farms 

¶ Regional Parks 

¶ Sonoma County Community Development Commission 

In the meetings, we provided stakeholders with an overview of the Lands Strategy and its development 
process, and requested feedback on the strategy goals, hazards, example projects, and the prioritization 
and decision-making process. Table 8 below summarizes key themes highlighted by the focus groups.  

Table 8. Key themes raised by the IAG and how the Lands Strategy addresses these themes. 

Theme Actions Taken to Address Comments 

It is important to bring climate resilience benefits to 
areas that do not currently enjoy them. The County 
should design projects with the most vulnerable 
populations in mind. Additionally, the design of new 
open spaces, parks, and trails should be transparent 
and actively include the community in the planning and 
decision-making process. 

Many of the project type concepts and their designs 
stemmed directly from comments heard at the 
stakeholder meetings. These comments informed final 
development of indicators and screening and 
prioritization criteria, including many related to 
providing benefits to underserved and under-
resourced communities. 

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

Moving forward, the County will continue to prioritize 
engaging the public early in project design as projects 
move forward from the strategy. The County will also 
continue to collaborate with the groups engaged and 
other relevant community organizations throughout 
the implementation of this strategy.  

Climate efforts should focus on systemic rather 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 that 
way. 

The Lands Strategy now reflects a more robust and 
serious consideration of how to consider natural and 
working land resilience benefits in the context of 
developed areas. 

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 factors.  

The Lands Strategy now includes additional indicators, 
as well as prioritization criteria, related to worker 
health and safety. 
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Theme Actions Taken to Address Comments 

Transitioning from standard farming practices to more 
regenerative and ecologically-based practices can be 
difficult and costly. Additionally, it can be difficult for 
small farmers to access the resources that they need 
for resilience-focused projects. Providing technical 
assistance (e.g., grant-writing assistance, 
implementation support) is a critical tool the County 
could design in partnership with the communities it 
intends to serve and engage. 

The Lands Strategy now includes many 
recommendations and project types related to 
promoting regenerative and ecologically-based 
practices. 

Peer-to-peer learning among land managers, farmers, 
and others involved in resilience efforts in Sonoma can 
be a useful way to provide more technical assistance 
and grow capacity. RCDs could take a more active role 
in peer-to-peer learning.  

The Lands Strategy now includes specific project types 
and recommendations related to promoting peer-to-
peer learning. 

Next Steps 

The County plans on sharing this Lands Strategy with the Sonoma County Board of Supervisors in late 
Summer 2022. As the County moves forward with implementing this strategy, it will conduct ongoing 
community outreach and engagement to ensure that community members, organizations, public 
agencies, and private landownersτas well as farmers, farmworkers, and community organizations 
working on climate justice and the rights of the underservedτare included in the scoping, planning, 
design, and implementation phases of each project. The County will use ongoing stakeholder engagement 
to adaptively manage and update the Lands Strategy as needed. 

III. Planning Horizon 
The Lands Strategy 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 the Lands Strategy 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 the Lands Strategy is long-range. While the near-term actions will focus 
on areas with the greatest potential to reduce carbon, manage risk, preserve native species and 
biodiversity, there are many additional actions included in the strategy that can be taken as opportunity 
arises, funding becomes available, or priorities shift.  

In addition to the availability of resources, new findings will continue to emerge related to climate science 
and best practices for managing lands during extreme drought conditions, including reducing wildfire 
risks, and the projects that are 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 a Lands Strategy that keeps open as many options as possible and provides the landscape 
the best chance to adapt by conserving and restoring large, interconnected, and diverse lands, while 
preserving and supporting agriculture uses that promote regenerative practices to sustain the land 
through a range of potential futures. 

Where appropriate in the project types, the Lands Strategy makes recommendations for near-term 
actions, and then potential adaptation measures for the mid-range and long-term resilience and 
sustainability of the lands. Additionally, some project types are programs, planning, or policy actions, and 
these will also have a near-term, mid-range, and long-range trajectory as they advance from scoping and 
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planning to design and implementation. As projects continue to advance from the Lands Strategy, the 
County should revisit and revise it to ensure it remains relevant to the County and its partners.  
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3. Climate Hazards
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Sonoma CountyΩǎ communities and natural and working lands are already responding to the effects of 
climate change, including historic lows in the Russian River and Lake Sonoma, flooding of Guerneville and 
Monte Rio, and devastating fires across the county in 2017 and 2020. As such events become increasingly 
common, there are strategic investments and actions that Sonoma County can prioritize to increase the 
resilience of its natural and working lands and reduce risks from flooding, wildfires, drought, and heat.  

The sections below outline historical and projected 
impacts of climate hazards by drawing frequently on 
climate and hydrology projection data by sub-
watersheds developed by the Pepperwood Preserve 
and partners for the North Coast Resource Partnership 
(NCRP) in 2018. The NCRP products include four 
potential climate-hydrology future scenarios to 
capture the range of potential extreme conditions, 
while reflecting regional management concerns. This 
report shares the findings focused on two of the 
scenarios for the sake of brevity. The climatic trends 
modeled in these two scenarios are warm, high rainfall 
(the CNRM model) and hot, low rainfall (the MIRCO 
model) (Micheli et al., 2016, 2018). These two scenarios assume a high or business-as-usual greenhouse 
gas emissions scenario (known as RCP 8.5).1 tƭŜŀǎŜ ǎŜŜ άClimate and Natural Resource Analyses and 
Planning for the North Coast Resource Partnership: A Technical Memorandum Summarizing Data 
PǊƻŘǳŎǘǎέ for additional detail on methods for projecting future climate conditions. Additional 
information on our application of the NCRP data and other sources is provided for each of the climate 
hazards in Appendix E with key takeaways in the sections that follow. Total annual precipitation and 
climatic water deficit by water year and average monthly minimum and maximum temperature were 
averaged across four 30-year time horizons.  

I. Warming Climate  
Sonoma County has been experiencing an increase in temperature since the late 1990s, further increases 
are expected. The average daily maximum is expected to increase by 3 degrees Fahrenheit in the 2040s 
and nearly 5 degrees Fahrenheit in the 2060s (as compared to the observed baseline) (U.S. Federal 
Government, 2021). Moving forward, average summer high temperatures and the number of high-heat 
days (over 93 degrees Fahrenheit) are also expected to rise. Higher temperatures will result in increased 
rates of evapotranspiration, drying out plants and soil and increasing the likelihood of drought conditions 
(Cornwall et al., 2016; Micheli et al., 2018). Higher summer temperatures and more high-heat days create 
major public health concerns, especially among vulnerable populations lacking air conditioning.  

Natural and working lands are already feeling the impacts of high-heat events, such as reduced water 
quality, heat-related death of wildlife and stress on plant life, and 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 blooms were detected on the Russian River, 

 

1 Representative Concentration Pathway (RCP) 8.5 is the high or business-as-usual emissions scenario. RCP 2.6 is the low 
emissions scenario (i.e., aggressive emissions reduction), which is considered extremely unlikely given current global emission 
trends. RCP 4.5 is a more moderate emissions reduction.   

Wildfire in Sonoma County. 

https://northcoastresourcepartnership.org/site/assets/uploads/2018/06/NCRP_Report_Pepperwood_v3.pdf
https://northcoastresourcepartnership.org/site/assets/uploads/2018/06/NCRP_Report_Pepperwood_v3.pdf
https://northcoastresourcepartnership.org/site/assets/uploads/2018/06/NCRP_Report_Pepperwood_v3.pdf
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Salmon Creek, and Gualala River (Minkiewicz-Martine, 2021). In the agricultural sector, heat waves and 
subsequent heat stress on livestock led to declines in dairy and beef production.  

Winter temperatures are projected to increase over 
the coming century, and the number of nights where 
temperatures reach freezing is projected to decline 
(Cornwall et al., 2016; Micheli et al., 2018). Both 
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 
(SkenŘȌƛŏ Ŝǘ ŀƭΦΣ нлнмύ. More pests could lead to 
increased use of pesticides, which will in turn cause 
agricultural runoff and water quality issues following 

major rain events (Gross, 2021). Recommendations to address increased pest populations include the 
importance of early detection and the use of integrated pest management (IPM) and modified crop 
strategies. IPM includes biological control, mating disruption, monitoring, trapping, and use of natural 
predators to reduce pest infestations. Modified crop strategies include planting different varieties, 
planting at different times of year, and increasing 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 communities (State of California, 2022). Resilient 
landsτespecially highly shaded lands and/or lands containing rivers, lakes, and coastlineτprovide 
residents with essential reprieves from heat. Green urban stormwater systems can be designed to 
maximize groundwater infiltration, which is an important approach to resilient water systems because 
groundwater is less susceptible to extreme heat impacts than surface water (State 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 additional benefits. For example, for agricultural 
lands, key strategies include:  

¶ Maintaining healthy soils. Higher temperatures mean high evapotranspiration rates and less 
water available for crops. Healthy soils have a higher moisture-holding capacity and help roots to 
penetrate and retrieve the moisture.  

¶ Water-efficient irrigation. Irrigation systems that ensure efficient delivery of water can save water 
and reduce greenhouse gas emissions (State of California, 2022).  

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

¶ Preparing parks and recreation areas for heavier use. Residents 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 applying stress of 
overuse by ecosystems that may already be stressed by heat (State of California, 2022). 

¶ Maintaining instream flows. Instream flows prevent anadromous fish and other sensitive species 
from being stressed by high instream water temperatures. Instream flows can also support 
groundwater recharge.  

Drought in Lake Sonoma. 



 

Sonoma Climate-Resilient Lands Strategy     |       29 

¶ Conserving and restoring potential climate refugia. Identification and planning of refugia should 
consider range shifts and habitat connectivity (State of California, 2022). 

These strategies should be designed to address both 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 farm work, 
will likely need to adjusted work hours (e.g., early morning or nighttime hours) to avoid heat stroke and 
heat-related illnesses. In addition, high temperatures increase the likelihood of drought and wildfires. 
Higher temperatures cause higher rates of evapotranspiration and thus drought stress. Dry lands are 
more likely to ignite during a wildfire. The sections below explain drought and wildfire in detail. Note that 
many of the strategies for increasing resilience of lands to heat also support resilience to drought and 
wildfires.  

II. Changing Rainfall Patterns and 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 timing and amount of rain that falls 
during individual rainfall events. Atmospheric rivers are the primary source of rainfall in Sonoma County. 
Atmospheric rivers vary in size and intensity and are traditionally weak systems that appear as typical 
rainstorms or snowstorms. However, as the climate changes, atmospheric rivers are expected to increase 
in intensity, especially in California (U.S. Geological Survey, 2021). While 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 area and the Central Coast brought 
flood warnings to the North Bay and flash flood warnings for areas affected by the 2020 Glass Fire 
(National Weather Service, 2021)Φ ²ƘƛƭŜ ǘƘŜ hŎǘƻōŜǊ Ǌŀƛƴǎ ŜȄǘƛƴƎǳƛǎƘŜŘ ǘƘŜ ǎǳƳƳŜǊΩǎ ǿƛƭŘŦƛǊŜǎΣ ŜȄǘǊŜƳŜ 
rainfall following high-intensity fires can increase the likelihood of erosion, landslides, and debris flow. 
Additionally, forests and soils that have been severely burned absorb minimal water compared to 
unburned soils; therefore, heavy rainfall after a high-intensity fire leads to excess runoff and sediment, 
which can carry pollutants downstream into important water sources (National Oceanic and Atmospheric 
Administration, 2015). Because water is unable to penetrate severely burned soil, there is considerably 
less groundwater recharge during a post-fire heavy rainfall event, therefore doing little to alleviate 
drought conditions.  

Several communities in Sonoma County have experienced considerable 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 flood-of-record (Jasperse et al., 2020). Guerneville also experienced 
flooding during the February 2019 flood, which caused an estimated $155 million in damages across the 
county, including major damages to 1,760 homes (CBS SF, 2019).  
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{ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ƘŜŀƭǘƘȅ ǊƛǇŀǊƛŀƴ ŀƴŘ ǎǘǊŜŀƳ ŎƻǊǊƛŘƻǊǎΣ Ŏŀƴ play 
an important role in buffering or mitigating impacts from heavy rainfall and flooding. As discussed in the 
riparian and stream corridors section of this report (Chapter 4), healthy riparian areas provide a buffer 
zone around rivers that can slow, dissipate, and absorb floodwaters. If riparian and buffer zones are 
either damaged or nonexistent, they are unable to provide critical flood protection during high-water or 
extreme precipitation events. A resilient riparian zone allows rivers or streams to flow uninterrupted (e.g., 
no dams or impoundments) and has healthy, native plants that can filter and slow floodwaters, therefore 
contributing to flood attenuation, groundwater exchange, and water quality improvement (U.S. EPA, 
1993). 

Secondary hazards resulting from changing rainfall patterns, extreme precipitation, and flooding include:  

¶ Erosion is a primary concern during and after extreme rainfall events. Erosion is especially a 
concern during heavy rainfall following high-intensity fires because it can weaken hillsides and 
lead to landslides. Erosion weakens soils and can bring pollutants into waterways and public 
water sources, and it can also clog storm drains and culverts. Coastal cliff erosion is also a 
concern during extreme precipitation events; however, strong wave action is more often the 
cause of coastal erosion than rainstorms. 

¶ Landslides, spurred by extreme erosion, are a secondary hazard of heavy rainfall. Steep slopes 
and mountainous areas of Sonoma County that have been burned are especially at risk for 
landslides. 

¶ Crop damage or loss due to flooded croplands during and 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 harvests, which can also 
lead to loss of crops in some cases. 

¶ Property damage or loss, as 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 caused the Russian River to flood, brining an estimated $115 million in damage 
across the county. 

¶ Damage to roadways due to erosion, landslides, or flooding can interrupt public and emergency 
services, and block evacuation routes. Saturated roadways can also lead to hazardous conditions 
for drivers. 

Russian River, Jenner, CA. 
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III. Drought  
5ǊƻǳƎƘǘ ƛǎ ŀ ǊŜƻŎŎǳǊǊƛƴƎ ŦŜŀǘǳǊŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ŎƭƛƳŀǘŜΣ ǿƛǘƘ ǎŜǾŜǊŜ ŘǊƻǳƎƘǘǎ ǊŜŎƻǊŘŜŘ ƛƴ мфтсς1977, 
1987ς1992, 2000ς2002, 2007ς2009, and 2012ς2016 (California Department of Water Resources, n.d.). 
Climate change has led to more frequent, intense, and prolonged 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 non-native species, impact water quality and ecosystem 
function, and increase wildfire risk (North Coast Resource Partnership, 2020). During a drought, ranchers 
may struggle with providing adequate food or grazing land for their animals, ŀƴŘ ŦŀǊƳŜǊǎΩ ǿŀǘŜǊ ǎǳǇǇƭƛŜǎ 
may be limited or reduced.  

Lake Sonoma and Lake Mendocino, the two major reservoirs supplying the Russian River watershed, both 
experienced significantly reduced supply in the 2020ς2021 water year, with the reservoirs at 48% and 
29% capacity, respectively (Mendocino County Water Agency, 2021). The 2020ς2021 water year was the 
second driest on record. In response to the continued drought, Governor Gavin Newsom declared a 
drought emergency in Sonoma and Mendocino counties. The State Water Resources Control Board issued 
a curtailment order, restricting water access for some water rights holders (California State Water 
Resources Control Board, 2022). Despite heavy rain events in October and December 2021 in Sonoma 
County, severe drought conditions persist into 2022, and curtailment orders have been extended into at 
least the spring of 2022. (National Integrated Drought Information System, 2022) 

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 request (City of Santa 
Rosa, 2022). Additional ǇǊƻƎǊŀƳǎ ƛƴŎƭǳŘŜ {ŀƴǘŀ wƻǎŀ ²ŀǘŜǊΩǎ ά/ŀǎƘ 
ŦƻǊ DǊŀǎǎέ ǊŜōŀǘŜ ǇǊƻƎǊŀƳ, which pays residents to remove their 
lawns to reduce the need for watering. While municipal water 
saving programs are a step in the right direction, additional actions 
must be taken to conserve and manage water during severe 
ŘǊƻǳƎƘǘǎΦ CƻǊ ŜȄŀƳǇƭŜΣ {ƻƴƻƳŀ ²ŀǘŜǊ ƳŀƴŀƎŜǎ ǘƘŜ /ƻǳƴǘȅΩǎ 
water supply by working with the U.S. Army Corps of Engineers to 
use Forecast Informed Reservoir Operations (FIRO) decision 
support tools. Using FIRO, Sonoma Water was able to save 11,000 
acre-feet 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 Sonoma County.  

In June 2021, farmers in central Sonoma, who rely on reclaimed water, were told to expect to have 30ς
40% of a three-year water supply average (Sarfaty, 2021). As drought conditions continue, managing 
{ƻƴƻƳŀΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜƛǊ ǊŜǎƛƭƛŜƴŎŜ ǘƻ ŘǊƻǳƎƘǘ ƛǎ ƻŦ ǘƘŜ ǳǘƳƻǎǘ ƛƳǇƻǊǘŀƴŎŜΦ 
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 rotation, which allows a grazed area to rest and regrow 
after being grazed, and pasture 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 

Severe Drought 
As classified by the U.S. Drought 
Monitor, severe drought means that 
grazing land is inadequate; fire 
season is longer, with more intense 
and larger fires; trees, plants, and 
native grasses are stressed; and 
wildlife disease is increasing  
(National Integrated Drought 
Information System, 2022). Severe 
drought also means that plants 
increase their reproductive 
mechanisms, which can contribute 
to increased wildfire risk due to an 
abundance of fuels (e.g., plants) 
(National Integrated Drought 
Information System, 2022). 
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possible and grouping grazing animals according to nutritional needs (University of California Cooperative 
Extension Sonoma County, n.d.). It is important to note that the suggested management strategies are 
not one-size-fits-all and there is no single management strategy that can be applied 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 conditions (University 
of California Cooperative Extension, 2015). The primary focus of the strategies is to use as little water as 
possible. Suggested strategies include: 

¶ Planting cover crops early when there is still moisture in present in the soil, and being vigilant of 
weeds and invasive species that may be competing for water with native or cover crops. 

¶ Increasing soil organic matter by applying compost and cover crops. Increasing soil organic 
ƳŀǘǘŜǊ ƛƴŎǊŜŀǎŜǎ ǘƘŜ άǿŀǘŜǊ ƘƻƭŘƛƴƎ ŎŀǇŀŎƛǘȅέ ƻŦ ǘƘŜ ǎƻƛƭ ŎƻƴǎƛŘŜǊŀōƭȅ, which is particularly 
important in Sonoma County, where the soils tend to be sandy with low amounts of organic 
matter.   

¶ Irrigating responsibly by ensuring that irrigation systems are not leaking and that filters are in 
good condition, and converting to drop irrigation as opposed to using sprinklers. Additionally, 
irrigating during cooler times will reduce the potential for irrigation water to evaporate.  

¶ Planting responsibly by planting the right crops at the right time can help reduce water usage. For 
example, tomatoes can be grown during the summer using a dry farming method that involves 
watering seedlings three times after being planted in the field, and then stopping irrigating once 
the seedlings establish roots. 

Secondary hazards, or side-effects from drought, include:  

¶ Loss of salmon and steelhead trout habitat 
due to low flows. In 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 tributary access and 
trapped smolts during peak outmigration 
because streams became disconnected from 
the river earlier than usual (Cameron & 
California Sea Grant, 2020). Presence of coho 
salmon and steelhead are an indicator of 
broader ecosystem health. They require cold, 
clean, and oxygenated waterτconditions that 
may not be met during extended drought 
(North Coast Resource Partnership, 2020). 

¶ Loss of agricultural crops. Low soil moisture levels and limited water for irrigation 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 species and pests. While some native species are drought tolerant, droughts 
can cause prolonged stress to native species, making them 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 species at a disadvantage with reduced likelihood of survival (National Invasive Species 
Awareness Week, 2021). 

Steelhead Trout. 
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¶ Increased wildfire risk. 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.g., trees, grasses, plants) are more likely to burn at higher 
intensities than fuels that have some moisture content. 

¶ Water supply conflicts. As 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. 

¶ Decline in water quality due to low flows. Low flows often enhance the effects of water pollution. 
When pollutants and sediments flow into a large, fast-moving 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 pollutants (U.S. EPA, 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 salmon (U.S. EPA, n.d.b). 

IV. Wildfire  
A history of aggressive fire suppression in the 
American West has led to a buildup of highly 
flammable, dense fuels across the western 
landscape that can cause or contribute to 
high-intensity wildfires. Prolonged periods of 
extreme drought in California coupled with 
increasing temperatures have also led to 
increased frequency and severity of wildfires. 
Changes in land use and development in 
Sonoma County, including development in the 
wildland-urban interface and low-density 
development patterns, have led to loss of life, 
property, and infrastructure due to fire. Since 
2015, three of the top ten most destructive 
wildfires in California history in terms of 
number of structures burned occurred in 
Sonoma County (Ackerly et al., 2018). Human-
caused ignitions in the wildland-urban 
interface are often responsible for fire ignitions. While many of the ecosystems in Sonoma County are 
fire-adapted and even require fire to thrive, drought, biodiversity loss, and climate change are 
contributing to higher intensity and more destructive wildfires on the landscape. The Sonoma County 
Wildfire Hazard Index shows lower fire hazard along the Pacific coast, San Pablo Bay, and the Sonoma 
Valley, and the index shows higher fire hazard in the hills and mountain areas in northwest Sonoma 
County (see Figure 3). 

Since 1990, Sonoma Ag + Open Space has protected in perpetuity over 122,000 acres (roughly 12% of the 
ŎƻǳƴǘȅΩǎ total land area) of open space lands in Sonoma County (Ag + Open Space, 2021c). Large scale 
land protection and conservation is a win for the county and its environments, but given rising 
temperatures and worsening droughts, land acquisition alone will not be enough to protect the county 

Figure 3. Wildfire Risk Index across Sonoma County. 
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ƭŀƴŘǎ ŀƴŘ ƛǘǎ ƛƴƘŀōƛǘŀƴǘǎ ŦǊƻƳ ǎŜǾŜǊŜ ǿƛƭŘŦƛǊŜΦ wŜǎŜŀǊŎƘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ άǎǘǊŀǘŜƎƛŎ ƭŀƴŘ ŀŎǉǳƛǎƛǘƛƻƴ Ƴŀȅ ōŜ ŀ 
more effective long-term approach for reducing fire risk anŘ ǇǊƻǘŜŎǘƛƴƎ ōƛƻŘƛǾŜǊǎƛǘȅέ ǘƘŀƴ ǾŜƎŜǘŀǘƛƻƴ 
treatments alone (Greenbelt Alliance, 2021). The 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 surrounding land is managed to reduce fuel 
buildup. However, absent long-term adaptive management strategies, the landscape will likely be less 
resilient and face increased risk of high-severity wildfires, even if the land is protected from development. 
Adaptive land management practices such as prescribed burning, vegetation management, and fuel 
reduction projects, and efforts that protect and improve biodiversity, are critical to building resilience on 
the landscape (Greenbelt Alliance, 2021).  

{ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŀƴŘ working lands play an important role in buffering climate impacts, storing 
ŎŀǊōƻƴΣ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŜŎƻƭƻƎƛŎŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ōŜƴŜŦƛǘǎΦ LƴŎǊŜŀǎŜŘ ǿƛƭŘŦƛǊŜ ŀŎǘƛǾƛǘȅ ǊŜŘǳŎŜǎ ǘƘŜ ƭŀƴŘΩǎ 
ability to provide these ecosystem services. For example, much of Sonoma CountȅΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ƻǊ 
farming land is open grassland or grazing land, which can sequester carbon. These lands lose their 
potential for carbon sequestration when they are burned in high-severity fires. Well-managed grazing 
lands can contribute to fire resilience and potentially reduce the risk of high-severity fires since grazing 
animals contribute to fuel load reductions by shortening grass heights and preventing shrub overgrowth 
(Marin Agricultural Land Trust, 2021). Additionally, biodiverse parks and open space preserves act as 
buffer areas that protect developed areas from fire, and they also provide critical inroads and staging 
areas from which firefighters can manage wildfires and protect people and structures. For example, 
Foothill Regional Park, adjacent to the town of Windsor in Sonoma County, provided a critical buffer to 
the town during the 2019 Kincade Fire. The ǇŀǊƪ ŀƭƭƻǿŜŘ ŦƛǊŜŦƛƎƘǘŜǊǎ ǘƻ άǇǊŜ-Ǉƻǎƛǘƛƻƴ ǎǘǊƛƪŜ ǘŜŀƳǎέ ǿƘƻ 
built fire breaks and lit ōŀŎƪŦƛǊŜǎ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ ǿƛƭŘŦƛǊŜΩǎ ǎǇǊŜŀŘ ƛƴǘƻ ǘƘŜ ǘƻǿƴ (Greenbelt Alliance, 2021). 
Regional parks and greenbelts that are well positioned and maintained are the more effective at 
providing critical wildfire buffers than those that are not maintained or not strategically located. 

In addition to the impacts that wildfire can have on the ecosystem, property and critical assets, and the 
economy, there are many secondary hazards associated with wildfire, including: 

¶ Loss of life is an immediate concern during a wildfire. From 2017 through 2020, over 300,000 
acres burned in Sonoma County, destroying nearly 7,000 structures and killing 24 people (Permit 
Sonoma, 2021b). Secondary impacts from wildfires, such as smoke exposure and poor air quality, 
is a concern for people, especially sensitive groups, in the immediate and surrounding vicinities. 

Grasslands in Sonoma County. 
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¶ Economic and community impacts of wildfires can include job losses, loss or damage to crops and 
property, interrupted transportation pathways, and damage to public infrastructure and 
property. Wildfire-related evacuations disrupt lives and challenge large and small businesses. 
Additionally, if protected land is not adaptively managed, the millions of dollars spent on 
protecting these lands will be lost, in addition to loss of valuable ecosystem services.  

¶ Property damage and loss is a concern for many wildfires. The 2020 Glass Fire burned 67,484 
acres and damaged or destroyed close to 2,000 structures in Sonoma County. According to the 
Sonoma County Multijurisdictional HMP, 35% of residential structures and 59% of agricultural 
ǎǘǊǳŎǘǳǊŜǎ ŀǊŜ ƛƴ ŀ άǾŜǊȅ ƘƛƎƘ ǊŜƭŀǘƛǾŜ ƘŀȊŀǊŘ ȊƻƴŜέ and the property value of structures in the 
άǾŜǊȅ ƘƛƎƘ ǊŜƭŀǘƛǾŜ ƘŀȊŀǊŘ ȊƻƴŜέ ǘƻǘŀƭǎ ƻǾŜǊ ϷтΦр ōƛƭƭƛƻƴ (Permit Sonoma, 2021b). In 2008, the 
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 10% of housing in the county has been built since 2008, therefore leaving the 
majority of homes vulnerable to damage from wildfires (Permit Sonoma, 2021b). 

¶ Public Safety Power Shutoffs occur during times of high wildfire risk, when utility companies will 
turn off power transmission to reduce the probability of electrical wires sparking a wildfire. These 
shutoffs pose threats to human health and safety, and in some cases can lead to death if people 
are unable to access adequate medical care during a shutoff. 

¶ Erosion following wildfires contributes to high sediment loads entering stormwater facilities, and 
potentially county water supplies. Long-lasting, high-severity wildfires can burn soils and decrease 
their ability to absorb water, therefore contributing to heavy erosion, runoff, and potential 
landslides following extreme wildfire events. 

¶ Flooding and flood risk increases following wildfires. Flood risk can remain high in burned areas 
for up to five years post-fire (Sonoma County, 2020b). Predicted increases in precipitation, 
coupled with predicted increases in fires and fire severity, point to increased flood and flash flood 
risk for Sonoma County. Areas with steep slopes will 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 Niñoςdriven storm events combined with high tides and large waves. In 2050, 
1.1 to 2.7 feet of sea level rise is ǇǊƻƧŜŎǘŜŘ ŀƭƻƴƎ {ƻƴƻƳŀΩǎ Ŏƻŀǎǘǎ όǎŜŜ ƳƻǊŜ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǇǊƻƧŜŎǘƛƻƴǎ 
below). Without adaptation, homes, critical infrastructure, tourist destinations, and important coastal 
habitat will be lost (Griggs, 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 Nature Conservancy (TNC) conducted a 
coastal vulnerability assessment for California, finding that 30% of irregularly flooded estuarine marshes 
in the San Francisco Bay delta are highly vulnerable to sea level rise (The Nature Conservancy & State 
Coastal Conservancy, 2018). These high-biodiversity marshes serve as the transitional habitat between 
ǘŜǊǊŜǎǘǊƛŀƭ ŀƴŘ ŜǎǘǳŀǊƛƴŜ ŜŎƻǎȅǎǘŜƳǎΦ ¢ƘŜ ǿƘƻƭŜ ǎȅǎǘŜƳ ƻŦ ƳŀǊǎƘŜǎ ŀƴŘ ƭƛǾƛƴƎ ǎƘƻǊŜƭƛƴŜǎ ŀƭƻƴƎ {ƻƴƻƳŀΩǎ 
Bayside provide important coastal 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. That said, Highway 37 
was closed for 28 days in 2017 and 8 days in 2019 due to flooding (Quakenbush, 2021). These closures 
severely impact movement for commuters, freight, and recreation (Metropolitan Transportation 
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Commission, 2019). As sea level rises, overtopping and flooding of the corridor is occurring more 
frequently, especially during king tides and major rains. The County is developing various adaptation 
measures, with many count members calling for a solution that includes marsh restoration and support 
for migration. Such a solution could provide habitat and recreation value in addition to ongoing coastal 
protection (Kovner, 2021). 

A 2018 assessment by TNC ŀƭǎƻ ŦƻǳƴŘ ǘƘŀǘ мм ƻǳǘ ƻŦ му ƻŦ {ƻƴƻƳŀΩǎ tŀŎƛŦƛŎ-side sand beaches with public 
access facilities are vulnerable to 5 feet of sea level rise. The County needs to actively conserve and 
manage both beaches and marshes need to help them migrate as seas rise so that these resources can 
maintain the many benefits they provide, including biodiversity, carbon sequestration, recreation, and 
coastal protection by buffering storms. 

{Ŝŀ ƭŜǾŜƭ ǊƛǎŜΣ ǎǘƻǊƳǎΣ ŀƴŘ ŜǊƻǎƛƻƴ ŀǊŜ ŀƭǊŜŀŘȅ ƛƳǇŀŎǘƛƴƎ {ƻƴƻƳŀΩǎ tŀŎƛŦƛŎ-side habitats and communities. 
For example, Highway 1 near Gleason Beach is the only road connecting Bodega Bay and Jenner. There is 
rapid bluff erosion around the road due to wave action, sea level rise, groundwater intrusion, and runoff 
from land uses. The bluff erosion is compromising the road and has led the California Department of 
Transportation (Caltrans) 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 rise will also challenge flood and environmental management of the lower Russian River, the 
Petaluma River, and Sonoma Creek as the zone of tidal influence, runoff patterns, and sediment 
deposition are expected to change (Sonoma Water, 2021a). 

Resilience measures to protect coastal habitats and communities include:  

¶ Relocating or raising infrastructure. This 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 room to migrate as sea level rises.   

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

¶ Conserve coastal habits. Protecting and conserving beaches, dunes, and wetlands can preserve 
biodiversity, allow habitats space to migrate, and maintain natural flood protection.  

Aerial View of Jenner Headlands, Sonoma County. 
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¶ Inventory and adapt sensitive facilities that are vulnerable to sea level rise. Stormwater facilities 
and contaminated sites that are not adapted to resist and/or accommodate flooding can lead to 
water quality issues with negative effects on humans and the environment (Ocean Protection 
Council, 2022). 

As the County and its communities develop and implement resilience strategies, it is important to 
recognize and plan for secondary sea level rise hazards. Some of these hazardsτsuch as property loss, 
damage to infrastructure, cliff retreat, and loss of coastal habitatτare described above. Other secondary 
hazards include: 

¶ Landslides. In Sonoma County, areas of highest landslide risk are located along the Pacific coast. 
Sea level riseςinduced coastal change, as well increased severity and occurrence of major rainfall 
and fire events, will impact slope stability and landslide risk (Permit Sonoma, 2021c). 

¶ Migration of saline water farther upstream. As tidal influence of rivers moves farther upstream, 
habitat and species composition will transition from freshwater species to those that are adapted 
to salt water (Sonoma Water, 2021a). 

¶ Groundwater rise and salinity intrusion into groundwater. Sea level rise will raise coastal water 
tables, potentially leading to saltwater intruding into freshwater groundwater resources. The 
Sonoma Valley Groundwater Sustainability Agency is developing plans to address salinity 
intrusion (Sonoma Valley Groundwater Sustainability Agency, 2020). 

¶ Limited shoreline access. Coastal 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 changing shoreline, this access must be adapted as 
well.
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I. Climate-Resilient Land Categories 
The natural and working lands that are the focus of this Lands 
Strategy are broadly grouped by natural and agricultural land 
cover types. Many of these broad land cover categories occur 
throughout the county and fall within multiple ecoregions (see 
Figure 4 below). Lands may also fall into multiple land cover 
groups, may not meet model land cover characteristics, or may be 
at a mapping scale that is too small to be accurately categorized 
under a broad classification system. Using ecoregions facilitates 
grouping lands in similarly classified geographic areas based on 
physical and biological factors, while broader land cover 
categories provide additional detail on biological factors that the 
Lands Strategy uses to guide development of projects and actions. 
Using finer scale data sources on broader land cover categories, 
we can then identify specific characteristics of resilience, as well as vulnerable natural and human 
communities and their locations throughout the county. 

Figure 4. Simplified Sonoma Veg Map with ecoregion boundaries in black. 

 

Types of Natural and Agricultural 
Land Cover 

¶ Forests. 

¶ Agricultural lands (including 
croplands, vineyards, and grazing 
lands). 

¶ Aquatic ecosystems (including 
wetlands and riparian streams 
and corridors). 

¶ Grasslands. 

¶ Shrubland and chaparral. 

¶ Developed lands. 

Pacific Ocean 

Marin County 
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The Sonoma Veg Map characterizes climate-resilient lands by broader vegetation categories that depict 
land cover by plant form (Sonoma Veg Map, 2020). Sonoma Veg Map data have been classified and 
mapped as defined by the Survey of California Vegetation (Klein et al., 2015; Sonoma Veg Map, n.d.) to 
alliance and association levels.2 Vegetation alliances are repeating patterns of plants across a landscape 
that reflect local environmental factors such as climate, soil, water, and disturbance. Vegetation 
associations are members of one or more land cover class that are used to indicate conditions such as 
temperature, moisture, and light. The results of this comprehensive spatial and field reconnaissance 
effort identified 103 tree overstory, 79 shrubland, and 148 herbaceous alliances and associations. For 
general descriptive purposes in the Lands Strategy and to maintain consistency with the Vital Lands 
Initiative (Sonoma County Ag + Open Space, 2021), the Sonoma Veg Camp describes natural communities 
by higher-level lifeform categories. However, projects or actions may more specifically target natural 
community alliances or associations, agricultural land cover, and/or habitat type based on vulnerability to 
a specific climate hazard. Below are general summaries of the eight major land cover categories that 
compose Sonoma County. See Appendix F for more information regarding indicators of resilience. 

Forests  

Percentage of forest within Sonoma County: 50% 

Acres of forest within Sonoma County: ~525,000 acres 

Sonoma County forest characteristics: Of the approximately 1 million acres of forestland in the county, 
half are mainly comprised of oak woodland, coast redwood, Douglas fir, and mixed hardwoods. Many of 
the ŎƻǳƴǘȅΩǎ rural landscapes are characterized by forest communities, which contribute important 
ecological, economic, and cultural benefits. Forest communities can also play an important role in 
sequestering atmospheric carbon but are at significant risk to climate-related changes including drought, 
warmer temperatures, and reduced precipitation, which are predicted to drive increasing intensity and 
frequency of wildfires and species range shifts. 

Forest benefits: Healthy forests provide many benefits that help build climate resilience and ecological 
and community healthτincluding clean water, biodiversity, and the capacity to moderate climate, store 
significant amounts of carbon, resist wildfires, and reduce flooding to adjacent areas (USDA, 2015).  

Forests play a major role in carbon sequestration. Throughout the United States, forests sequester the 
equivalent of 12% ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŀƴƴǳŀƭ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ, with significant potential for that amount to 
increase with improved conservation, management, and restoration practices (Smith, 2021).  

Due to these characteristics and the presence of significant acreage within the county, forests have great 
climate resilience potential. More than any other land cover type, existing forests and newly forested 
areas within the county have the most potential to increase climate resilience for the entire county, 
including increased carbon sequestration and storage capacity, soils, trees, and ground cover that can 

 

2 In the Sonoma Veg Map ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΣ ǘƘŜ ŀƭƭƛŀƴŎŜ ƭŜǾŜƭ άƛǎ ŘŜŦƛƴŜŘ ōȅ Ǉƭŀƴǘ ǎǇŜŎƛŜǎ ŎƻƳǇƻǎƛǘƛƻƴΣ Ƙŀōƛǘŀǘ conditions, 
physiognomy, and diagnostic species; at least one of the diagnostic species is typically found in the uppermost or dominant 
stratum (Jennings et al., 2009). The association is the most detailed classification level and reflects more specific characteristics 
of vegetation such as finer-level differences in species composition, topography, soils, substrate, climate, hydrology, and 
disturbance regime (Federal Geographic Data Committee, 2008).έ(Klein et al., 2015). 

The United States Forest Service defines forests as land in which trees comprise at least 
10% of the land cover, including lands that formerly had such cover and can support 
natural or artificial reforestation. 
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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 
are the most effective strategy in combating the 
increasing frequency and intensity of high heat 
(Stone, n.d.). Forests also play a significant role in the 
water cycle, including by regulating precipitation, 
evaporation, and flows. As described by the World 
Resources Institute, the "layers of forest canopy, 
branches, and roots can store and release water 
vapor, which controls rainfall. Forests can also help 
reduce the impacts of flood from storms by blocking 
ŀƴŘ ǎƭƻǿƛƴƎ Řƻǿƴ ǘƘŜ Ŧƭƻǿ ƻŦ ǊǳƴƻŦŦέ (Lyons & 
Gartner, 2017). 

Forest challenges and risks: Despite these incredible life-protecting qualities, conservation and 
management of our forests across the United States has not kept pace with their importance to human, 
ecosystem, and climate health. Forests within Sonoma County, like many others throughout the country, 
have been removed or degraded by urban development and agricultural uses and compromised by poor 
management practices, pollution, and invasive species. These activities have resulted in fragmentation 
and isolation from other forests and have contributed to limited genetic exchange and native species 
movement. Many landowners and managers overseeing these adjacent actitives have had zero tolerance 
for wildfires, which used to burn more naturally and help clear debris and regenerate growth. 
Additionally, some timber practices have resulted in monocultures, pesticide use, the removal of the 
largest and healthiest trees, and a lack of diversity in age, size, and species. Many forests are no longer 
healthy enough to provide the climate, ecological, and social benefits they once provided and 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 erosion, and habitat shifts from forest to shrublands and 
grasslands. Climate change will also cause trees to migrate to more hospitable climate, water, and soil 
conditions. 

Lands Strategy forest recommendations: In spite of the challenges described above, it is possible through 
a mix of conservation, management, and restoration practices to bring climate-resilient and ecologically 
beneficial qualities back or to preserve these qualities where they still exist. Sonoma County still has a 
significant amount of forestland, which makes up 50% of the land in the county. Preserving, better 
managing, and restoring forests in Sonoma County so that they are able to provide resilience benefits is 
one of the most critical actions the County can take to protect and preserve public health and wellbeing, 
ecosystems and biodiversity, water quality and quantity, and increase carbon sequestration and storage. 
Improving forest condition could also help reduce risk from flooding, wildfires, extreme precipitation, and 
extreme heat. 

To have the most significant impact, the County and its partners should prioritize conserving and 
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 diversity, tree migration, and 
habitat shifts due to climate change and extreme events. Forest conservation strategies should include 
areas in different ecoregions and provide for horizontal and vertical migration. 

In addition to conservation strategies, management strategies to increase forest health require prioritized 
support. When forest ownership 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 

Forests in Jenner, Sonoma County. 
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well as flood and erosion risks, the ownership mosaic of forests 
should be viewed as a landscape-scale project in which actions are 
not delineated by ownership (Charnley et al., 2020). 

Strategies to encourage and support forest management practices 
that increase forest health and reduce climate risk must also be 
part of the toolbox, and funding for such programs should also be 
prioritized in the short term, while conservation and restoration 
projects may take longer to realize and implement. 

To provide guidance on prioritizing forest conservation, 
management, and restoration projects, this Lands Strategy 
includes indicators to help guide and measure the impact of 
actions. These indicators (see box to the right) were adapted from the U.S. National Climate Assessment 
(USDA, 2015). 

Agricultural Lands: Croplands, Vineyards, and Grazing Lands 

Percentage of agricultural lands within Sonoma County: 22% 

Acres of agricultural lands within Sonoma County: ~227,000 acres 

Sonoma County agricultural lands characteristics: The 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 support many agricultural industries, including 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 approximately $1 billion annually, with vineyards alone being 
responsible for half of this amount. These agricultural lands contribute significantly to the local economy 
(Sonoma County, 2020b) and to increased food security, as well as providing residents with a livelihood 
with multiple social and economic benefits. 

Agricultural lands benefits: Croplands represent some of the greatest potential for improvement on 
climate resilience and carbon sequestration in Sonoma County and in the state of California. Some studies 
estimate that agricultural soils in the US have the potential to sequester 250 million 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 their potential to sequester and store carbon, reduce climate 
risks, increase water storage, reduce water usage, and serve as a buffer from hazards depends on the use 
of regenerative farming or ecologically based farming practices. Regenerative farming practices include 
minimal soil disturbance, year-round roots and soil cover, crop diversity, integration of animals, grazing 
pasture rotation, no use of chemicals, perennials, native grasses, preservation of riparian areas and other 
sensitive land types, and shorter periods of grazing. In addition to providing climate resilience benefits, 
these practices also reduce water usage, which increases biodiversity, improves water quality, enhances 
conditions for pollinators, provides for a safer and healthier environment for farmworkers, and allows for 
increased wildlife movement (Chesapeake Bay Foundation, 2021).  

Forest Conservation, Management, 
and Restoration Indicators 

¶ Forestland area and extent. 

¶ Forest biomass density. 

¶ Diversity and abundance of flora 
and fauna species. 

¶ Forest growth and productivity. 

¶ Wildfire effects. 

¶ Forest insect and disease 
damage. 

¶ Water balance deficit. 

This category of land cover encompasses all agricultural uses, including croplands, 
orchards/groves, non-vineyard perennial croplands, hayfields, plant nursery products, 
grazing lands, and vineyards. 
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By shifting Sonoma CountyΩǎ current agricultural practices to more regenerative approaches, agricultural 
lands could shift from their current status as net emitters and instead serve as a significant tool in the 
CƻǳƴǘȅΩǎ ŎƭƛƳŀǘŜ ƳƛǘƛƎŀǘƛƻƴ ŀƴŘ ŀŘŀǇǘŀǘƛƻƴ ǘƻƻƭōƻȄΦ  

Agricultural lands challenges: Working lands stakeholders 
identified a number of challenges that impede conservation and 
management of agricultural lands for climate resilience and 
sequestration benefits. These challenges include a lack of financial 
resources to enact regenerative and ecological practices, the high 
cost of living within the Bay Area and Sonoma County, and a lack 
of access to technical, financial, and policy support. Additionally, 
the agricultural lands are confronting multiple pressures, including 
climate change impacts such as drought, wildfire, high heat, and 
flooding that require additional planning and new approaches. 
Being a farmer or rancher in the Bay Area can be difficult due to 
high land costs, high cost of living, and pressure from surrounding 
land uses. 

Agricultural lands recommendations: In order to increase the 
carbon sequestration and storage potential of agricultural lands, 
the County should support farmers, vintners, and grazers in 
implementing regenerative management practices (see box on the 
right). 

This support should include technical assistance, peer-to-peer 
learning, and financial support, including new funding mechanisms 
for ongoing support, grant writing assistance, housing assistance, 
worker training programs, and markets for crops, wine, and 
grazing animals raised to support climate resilience and carbon 
sequestration in the county. The County should explore new 
funding mechanisms that pay farmers, vintners, and grazers for 
their climate contributions, such as carbon markets and 

Examples of Regenerative Practices 

¶ Reducing or eliminating tilling. 

¶ Mixing, diversifying, and rotating 
crops. 

¶ Conserving lands with soil, slope, 
and water supply sufficient to 
ensure future agricultural 
production. 

¶ Using cover crops. 

¶ Planting grasses to reduce 
erosion and increase root 
systems. 

¶ Conserving and restoring forests, 
riparian corridors, wetlands, and 
other habitats. 

¶ Eliminating the use of pesticides 
and petroleum-based fertilizers. 

¶ Using hedgerows instead of 
fencing. 

¶ Integrating grazing animals to 
reduce crop waste, pests, and 
non-native species. 

¶ Using buffer or filter strips. 

¶ Applying mulch and compost. 

¶ Managing nutrients and manure. 

¶ Establishing trees and shrubs. 

¶ Using prescribed grazing. 

Agriculture Conservation, Management, and Restoration Indicators 

¶ Acres of land with conservation easements. 

¶ Acreage of agricultural land stewarded using climate-resilient practices (e.g., practices that increase water 
retention, increase soil nutrients, decrease erosion, promote plant health and resilience to climate impacts, 
encourage native pollinators, and more). 

¶ Diversity of production on agricultural lands. 

¶ Food system diversity. 

¶ Climate-resilient management practices (including grazing, cropland and vineyard practices, and timber 
practices). 

¶ Acres of land soil, slope, and water conditions that are projected to support agricultural uses into the future. 

¶ Pollinator presence. 

¶ Acres of land with perennial crops. 

¶ Absence of nuisance species, pests, and disease. 

¶ Maintenance of current patterns of biodiversity. 

¶ Number of programs and funding available to support farmersΩ shifts to climate-resilient practices. 

¶ Inclusion of small farmers in program development and design to ensure compatibility with needs. 
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conservation easements. There are many partners to draw on, including the RCDs, Ag + Open Space, local 
Native American tribes and tribal ecological knowledge, and others who can support this critical shift in 
land management.  

Given the prevalence of agricultural lands 
in Sonoma County, there is significant 
potential to increase climate resilience 
and carbon sequestration through 
different management strategies. 
Regenerative and ecological practices can 
also provide agricultural lands with 
greater ability to adapt to climate impacts 
and support agricultural uses in the face 
of climate change. Healthy and 
sustainable farming practices provide 
multiple benefits, including worker health 
and safety, green jobs, food security, 
increased biodiversity, improved water 
quality and supply, provision of habitat and corridors, as well as carbon sequestration. 

Aquatic Ecoystems: Wetlands and Riparian Streams and Corridors 

Percentage of aquatic ecosystems within Sonoma County: 5% 

Acres of aquatic ecosystems within Sonoma County: ~52,500  

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

WETLANDS 

Sonoma County wetlands characteristics: Key wetland areas in Sonoma County include San Francisco Bay 
όŜǎǘǳŀǊƛƴŜ ǿŜǘƭŀƴŘǎύ ŀƴŘ ǘƘŜ [ŀƎǳƴŀ ŘŜ {ŀƴǘŀ wƻǎŀ όŦǊŜǎƘǿŀǘŜǊ ǿŜǘƭŀƴŘǎύΦ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ǿŜǘƭŀƴŘǎ 
provide enormous benefits in terms of biodiversity, water quality, carbon sequestration, and flood 
protection. These wetlands also serve as key stops on the Pacific flyway and, as such, support incredible 
ōƛǊŘ ōƛƻŘƛǾŜǊǎƛǘȅΦ ¢ƘƻǳƎƘ фл҈ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ǿŜǘƭŀƴŘǎ ƘŀǾŜ ōŜŜƴ ƭƻǎǘΣ {ŀƴ CǊŀƴŎƛǎŎƻ .ŀȅ ƛǎ ŀ ŎŜƴǘŜǊ ƻŦ 
wetland restoration in the state and containǎ тт҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǊŜƳŀƛƴƛƴƎ ǇŜǊŜƴƴƛŀƭ ŜǎǘǳŀǊƛƴŜ ǿŜǘƭŀƴŘǎ 
(Ramsar, 2013). 

Wetlands benefits: Wetlands are an essential tool for both combatting climate change and protecting 
communities from climate impacts. Coastal wetlands and mangroves sequester about ten times as much 
carbon as forests (National Oceanic and Atmospheric Administration, n.d.) and 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 driven in part by tidal 
inundation, so more frequent tidal inundation means faster carbon sequestration (Wang et al., 2019). The 

A wetland is an area of land that is saturated with water and characterized by plants that 
can tolerate wet soils and low oxygen levels at their roots. Coastal wetlands include all 
wetlands in coastal watershedsτthe 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. 

Sheep Grazing in a Vineyard in Sonoma County. 
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San Francisco Bay wetlands also provide flood protection benefits by acting as a sponge that can absorb 
water from high tides and storm events.  

Wetlands challenges: Primary 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 loss of salt marsh. From a carbon 
sequestration perspective, this flooding results in the loss of aboveground biomass and soil sequestration 
stops, while some carbon remains sequestered in the soil (Sheehan & Ries, 2020). In order to address this 
issue, the County can manage land to provide adequate room for wetlands to migrate inland (and achieve 
higher elevations). Manual addition of sediments may also be necessary. Across the county and California, 
there are examples of adding a thin layer of sediment from dredged soils to boost sediment that naturally 
settles on marshes. This emerging marsh adaptation 
strategy aims to increase the elevation of the tidal marsh 
platform (Raposa et al., 2020). 

Key pressures from adjacent development can lead to 
increases in urban runoff, creation of urban heat islands, 
and increased exposure to wildfire. These impacts impair 
water quality and habitat value if not effectively 
managed. Climate change is projected to increase these 
impacts (e.g., an urban heat island will be even hotter 
under a hotter climate). Strategies such as low-impact 
development, urban greening, ongoing restoration, and 
agricultural best management practices can significantly 
reduce these impacts (San Francisco Estuary Institute, 
2020). The box to the right summarizes key indicators of 
wetland resilience. 

Wetlands recommendations: While wetlands make up 
only a small percentage of land within Sonoma County, 

Wetland Resilience Indicators 

Coastal wetlands: 

¶ Level of disturbance. 

¶ Acreage of protected wetlands, buffers, and 
uplands. 

¶ Acreage of restored and managed wetlands. 

¶ Wetland migration potential. 

Freshwater wetlands: 

¶ Acres of freshwater wetlands conserved. 

¶ Acres of freshwater wetlands restored. 

¶ Presence of a range of wetland cover types. 

¶ Level of connectivity between marshes and 
wet meadows. 

¶ Level of connectivity among riparian areas. 

¶ Extent of wetlands adjacent to channels. 

¶ Extent of natural land cover in terrestrial 
areas around wetlands. 

Dickson Ranch Baylands, Sonoma County. 
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their climate resilience and sequestration potential is still significant, and conservation and restoration 
can provide opportunities to realize that potential. Additionally, wetlands provide significant benefits to 
the other land types, such as flood risk reduction, improved water quality and quantity, and benefits to 
soils. The county should prioritize wetland projects that conserve 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. One such project is the Sonoma Creek Baylands 
Strategy, which includes a watershed-wide planning approach that would increase climate resilience, 
carbon sequestration and storage, and reduce risks from flooding, fire, and heat (Sonoma Land Trust & 
San Francisco Bay Restoration Authority, 2020).  

RIPARIAN STREAMS AND CORRIDORS 

Sonoma County riparian streams and corridors characteristics: Sonoma County has a significant number 
of riparian corridors and streams that maintain some of their natural characteristics. The Ag + Open Space 
5ƛǎǘǊƛŎǘΩǎ ±ƛǘŀƭ [ŀƴŘǎ LƴƛǘƛŀǘƛǾŜ ƛŘŜƴǘƛŦƛŜŘ ǇǊƛƻǊƛǘȅ ǊƛǇŀǊƛŀƴ Ƙŀōƛǘŀǘ ŀǎ ƴŜŀǊ-channel and floodplain areas 
dominated by native forest and shrub vegetation, as well as floodplain areas that may be restored to 
historical conditions. The Vital Lands Initiative also identified priority streams as having threatened or 
endangered salmonid and other aquatic species and having been identified as critical habitat by the U.S. 
Fish and Wildlife Service (Sonoma County Ag + Open Space, 2021). Some significant riparian and stream 
corridors include the Russian River, Sonoma Creek, Laguna de Santa Rosa, Mark West Creek, and others. 

Riparian streams and corridors benefits: 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 wildfire (National Research Council, 2002; U.S. Forest Service, n.d.). 
Many of these services are especially important in the context of the changing 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 cooler local water temperatures, 
an essential benefit in Sonoma County creeks and 
streams that have suffered from harmful algal 
blooms. Cooler water temperatures are also 
essential for aquatic species; in August 2021, for 
instance, thousands of juvenile coho salmon had 
to be relocated from Lake Sonoma to another 
facility due to warm water (Bowler et al., 2012; 
California Department of Fish and Wildlife, 2021). 
These cool microclimates are important as 
summer air temperatures rise. In terms of 
reduced peak flows, trees and grasses in riparian 
areas reduce water velocity, which in turn 

Riparian corridors are made up of the area of active stream or river flow and the strip of 
vegetation occurring along the river, as well as exposed bars and ponded water near the 
channel and the floodplain (National Research Council, 2002). In an ecologically healthy 
system, these components are highly interconnected; for example, riparian plants provide 
bank stabilization, wood supply, and sediment deposition on floodplains, all of which 
impact the complexity of channels and variety of instream habitat features (National 
Research Council, 2002). 

Duckworth Farm (Nahmens Conservation 
Easement), Sonoma County. 
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reduces peak flows (National Research Council, 2002). This flow reduction is a clear benefit for a county 
with a long history of floods. Finally, healthy riparian areas have high levels of moisture, which can disrupt 
the spread of fire (U.S. Forest Service, n.d.). Healthy riparian corridors and streams, with uplands, tree 
canopies, and vegetated banks, can also sequester and store carbon aboveground and beneath the soils 
(Dybala et al., 2019).  

Riparian streams and corridors challenges: Key threats to riparian corridors and the benefits they provide 
are interrupted flows (e.g., dams), drought, adjacent land uses, lack of sufficient uplands and banks, and 
high fuel loads. Interrupted flows create breaks in wildlife corridors. High fuel loads turn riparian corridors 
from fire breaks into high-risk areas for high-intensity fires (North, 2019). Adjacent land uses can result in 
erosion, nutrient loading, runoff, and flooding due to a lack of channel space. 

Climate change risks include wildfire, heat, flooding, 
and drought. As California moves from fire suppression 
to prescribed burns and other efforts to address 
uncharacteristically high fuel loads, the County should 
prioritize riparian areas as an effective way to reduce 
the risk. High-intensity fires in the riparian corridor are 
highly detrimental to water quality (for humans and 
wildlife) and the range of other benefits provided by 
riparian corridors (North, 2019). The box to the right 
summarizes key indicators of healthy and resilient 
riparian corridors to consider in prioritizing corridors 
for restoration and conservation. 

Riparian streams and corridors recommendations: To improve the climate resilience qualities that 
riparian corridors and streams can provide, Sonoma County should prioritize conserving, managing, and 
restoring those riparian corridors and streams that were identified 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 
native species 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, including wildfire buffers, reduced flood risk to lands adjacent and downstream to these areas, 
heat risk reduction, and the ability to slow and store water in soils and floodplains in high- and low-flow 
conditions to benefit ecological and human health. 

Grasslands   

Percentage of grasslands within Sonoma County: 25% 

Acres of grasslands within Sonoma County: ~264,000 

Sonoma County grasslands characteristics: Sonoma County grasslands are dominated by non-native 
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 encompasses large and contiguous 

Riparian Corridor Indicators 

¶ Presence and extent of erodible river corridor/ 
protected mobility corridor. 

¶ Natural vegetation levels. 

¶ Amount of invasive, non-native vegetation. 

¶ Water quality. 

¶ Temperature. 

¶ Acres of conserved riparian areas. 

¶ Acres of restored riparian areas. 

¶ Presence of native species. 

¶ Extent of catchment connectivity. 

¶ Topographic and climatic variability. 

Grasslands are defined as an area in which herbaceous vegetation and grasses dominate 
the landscape and canopies of trees and shrubs make up less and 10% of the vegetation 
cover present. Grasslands were historically composed of native perennial and annual 
grasses and a diversity of forbs, with a range in species composition driven by soil and 
climate differences.  
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areas zoned for agricultural purposes, such as grazing. Grasslands also provide valuable habitat for many 
wildlife species and serve as important movement and migration corridors. Areas mapped as 
grassland/herbaceous also include oak savannah, which was once common in Sonoma County throughout 
the valley bottoms. 

Grassland benefits: Grasslands across California provide grazing land, open spaces, habitat, preservation 
of open spaces, and water capture. While grasslands can be found throughout Sonoma 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 as land-extensive 
agriculture or low-yield-per-acre agriculture, 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 significant climate mitigation 
and adaptation benefits, in addition to providing habitat for native species, water and groundwater 
storage, wildfire risk reduction, and healthy grazing lands (Colorado State University, n.d.).  

Grassland challenges: This land type has been significantly impacted by human activity, adjacent land 
uses, and land management practices across California and Sonoma County (Sonoma County Community 
Foundation & Sonoma Water, 2010). These changes have meant that many of CaƭƛŦƻǊƴƛŀΩǎ ƎǊŀǎǎƭŀƴŘǎ Řƻ 
not realize their climate and ecological potential due to their degraded condition. Non-native species 
ƘŀǾŜ ōŜŜƴ ǊŜǇƭŀŎƛƴƎ /ŀƭƛŦƻǊƴƛŀΩǎ ƴŀǘƛǾŜ ƎǊŀǎǎƭŀƴŘ ǎǇŜŎƛŜǎ ŦƻǊ ŎŜƴǘǳǊƛŜǎ, and unfortunately these non-
native species have shallow root systems and are annual grasses that die off rather than providing 
perennial cover (DeLonge & Basche, 2018). 

Grasslands recommendations: Public and private grasslands 
present a great opportunity for Sonoma County to meet its 
climate adaptation and mitigation goals. There is significant 
acreage in the land type, and the benefits extend to being 
able to increase carbon sequestration potential while reducing 
risks from flooding, drought, erosion, wildfire, and heat. 
Retaining grasslands also reduces the pressure to shift land to 
higher density use, which would increase carbon emissions 
and introduce more conflicts into the wildland-urban 
interface. Sonoma County farmers and organizations such as 
the RCDs already have experience developing programs to 
support and increase climate-resilient grasslands 
management. Increasing and prioritizing such programs would 
help capitalize on the climate resilience benefits of grasslands 
throughout the county. Finding ways to compensate 
landowners and grazers for land management practices that 
support so many climate, ecological, and social benefits 
should also be a priority for the County (Nett, 2018).  

Grasslands Resilience Indicators 

¶ Presence and predominance of deep-
rooted, perennial native species. 

¶ Soil water filtration ability. 

¶ Presence of biodiversity. 

¶ Management of erosion and runoff. 

¶ Catchment connectivity. 

¶ Reduction of fuel loads. 

¶ Grazing practices that include factors 
such as moderate size herds; rest, 
rotation, and complexity of lands 
grazed; use of fertilization; mosaic of 
diverse perennials; landscape 
diversity; reserves for unique habitat 
(including riparian and aquatic 
habitat); monitoring and removal of 
non-native species; and management 
for biodiversity and ecosystem health.  
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Shrubland and Chaparral 

Percentage of shrubland and chaparral within Sonoma County: 4% 

Acres of shrubland and chaparral within Sonoma County: ~42,000 

Sonoma County shrubland and chaparral characteristics: County lands dominated by shrubland and 
chaparral are mainly confined to the coastal region (i.e., coastal scrub) and interior dry canyon slopes (i.e., 
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 
coastal scrub communities are typically well-adapted to seasonal drought, as well as some fire conditions, 
and may expand into surrounding areas that have been disturbed (EcoAdapt, 2021). Chaparral habitat is 
common to dry, rocky, and nutrient-poor soils associated with steep south-facing slopes and ridgetops 
(Sonoma County Community Foundation & Sonoma Water, 2010). 

Benefits of shrubland and chaparral: /ŀƭƛŦƻǊƴƛŀΩǎ ǎƘǊǳōƭŀƴŘ ŀƴŘ ŎƘŀǇŀǊǊŀƭ ŀǊŜŀǎ ŀǊŜ ƪƴƻǿƴ ǘƻ ōŜ ǊƛŎƘ ƛƴ 
native species and biodiversity and are fairly resilient to heat and drought.  

Challenges of shrubland and chaparral: Shrubland and chaparral have historically been considered by 
developers and land owners and managers as less appealing than other land types. Due to this perception 
these lands have suffered a significant amount of removal for agriculture and grazing, encroachment by 
development, and damage due to clearing for development and exposure to flooding and fires 
(Underwood et al., 2018). In 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 duration of extreme heat events, are causing significant damage to 
these vegetative communities. The increased frequency of wildfires has also been a threat, with not 
enough time between fires for shrubland and chaparral to re-establish themselves. Unfortunately, the 
habitat shift that often occurs in these circumstances is to non-native 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 chaparral is increased erosion and risk from debris flows. 

Shrubland and chaparral land types are defined as vegetation communities comprised of 
broad-leaf evergreen shrubs, bushes, and small trees under 8 feet in height, and are 
common in the southwestern parts of North America in coastal and inland mountains. 
Shrubland and chaparral contain significant biodiversity, and the specific mix of plants 
present depends on annual rainfall, elevation, soil type, soil temperature, land use, 
wildfire frequency and intensity, and land management. 
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Shrubland and chaparral recommendations: To help maintain the 
health and climate resilience potential of shrubland and 
chaparral habitat, the County should identify and preserve areas 
where these lands would be able to migrate successfully, such as 
canyons, north-facing slopes, deep soils, complex topography, 
lower fire risk, and areas with few of the non-native species that 
could outcompete or displace shrubland and chaparral after an 
extreme event. While climate change may make it impossible to 
preserve all native species, there are some options for retaining 
shrubland and chaparral if resources are available to identify risks 
and possible adaptation strategies in advance of catastrophic 
loss. Preserving and restoring native chaparral provides 
significant benefit to biodiversity, soil retention, and flood risk 
reduction in conserving, restoring, and managing its migration as 
conditions 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 to non-native grasslands that have far 
fewer benefits (Bohlman et al., 2018). 

Developed Lands 

Percentage of developed lands within Sonoma County: 6.7% 

Acres of developed lands within Sonoma County: ~70,500 acres 

Sonoma County developed lands characteristics: Developed lands are a single category within the 
Sonoma Veg Map data and are represented by multiple county land use designations, including urban 
residential, rural residential, and commercial. Interspersed within developed areas are a variety of natural 
communities and habitats, creating a mosaic of built environment and natural spaces. Urban forests, 
streams, wetlands, and community parks contribute 
significant social, economic, and ecological benefits, 
as well as contributing to climate resilience. The 
developed lands category in Sonoma County is 
predominately located in the valley between the 
coastal areas to the west that are dominated by 
grasslands and forests and the inland areas to the 
east that are dominated by mountains, shrubland 
and chaparral, and forests. With its use of zoning, 
urban growth boundaries, and greenbelts, the cities 
and the County of Sonoma have limited the densest 
urban development to this more limited area. The 
indicators for climate-resilient developed lands are 
in the box on the right. 

Shrubland and Chaparral Resilience 
Indicators 

¶ Presence of biodiversity. 

¶ Acres of shrubland and chaparral 
conserved. 

¶ Acres of shrubland and chaparral 
restored. 

¶ Prevalence at a higher elevation. 

¶ Moderate temperatures in the 
winter and summer. 

¶ Access to moderate amounts of 
water. 

¶ Trait diversity and redundancy. 

Developed lands are often characterized in natural and working lands plans as urban 
areas, human development in non-urban areas, and infrastructure and utilities that are in 
both urban and non-urban areas. Developed lands also contain natural areas such as 
urban forests, parks, trails, wetlands, riparian corridors and streams, and other similar 
land types. 

 

Developed Lands Resilience Indicators 

¶ Number and density of urban trees. 

¶ Acreage of parks and other green spaces. 

¶ Equitable access to urban green spaces and the 
benefits provided by them. 

¶ Location and length of new or enhanced bicycle 
and pedestrian corridors. 

¶ Location and number of new or enhanced 
riparian area restoration. 

¶ Location and number of new or enhanced 
corridors and connections. 

¶ Location and type of green infrastructure. 
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Developed land benefits: Developed lands can provide ecological, social, and climate resilience benefits to 
Sonoma County. Natural, constructed, and restored green spaces and aquatic areas can provide 
recreational areas, croplands, and water quantity and quality benefits, in addition to supporting wildlife 
movement, native habitat, and biodiversity. The climate resilience benefits include providing buffers and 
staging areas for wildfires; reducing flood risk through buffers, bioswales, and water recharge areas; and 
limiting the impact of high heat by providing tree canopies and green spaces to cool surrounding areas. 
Planting trees can also provide significant benefits for carbon sequestration and storage. Bjorkman 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 year, with an estimated value of $15 million. A similar study conducted of 
urban trees found an estimated carbon storage and carbon sequestration potential of over 25 million 
metric tons annually for the United States. Even in highly urbanized areas such as the city and county of 
San Francisco, a study found that urban trees managed by both public and private parties provided 
carbon sequestration benefits, as well as significantly reducing stormwater runoff where trees are 
present (Maco et al., 2003). 

Developed lands challenges: The benefits from urban trees and green spaces, as well as naturalized 
riparian corridors or green infrastructure, are not experienced equally across urban areas. Studies of 
green space and urban trees have found that these beneficial characteristics occur in 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 under-resourced communities. Focusing these benefits equitably across 
the county will provide benefits to the entire county and reduce 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, creating challenges in purchasing land or using conservation easements. The mix of jurisdictions and 
land uses also presents additional hurdles when planning and implementing strategies robust enough to 
increase climate resilience. 

Developed lands recommendations: By preserving and increasing the number of urban trees and forests, 
improving tree canopies, and adding green spaces in the developed lands, the County can make a big 
contribution to its greenhouse gas emission reduction goals while providing significant benefits to the 
community, reducing heat, and improving air quality and quality of life (Bjorkman et al., 2015). The 
County should work together with {ƻƴƻƳŀΩǎ cities, private landowners, urban farmers, vintners, and 
other stakeholders to plan, design, and implement a system of urban greenspaces, greenbelts, riparian 
corridors, parks, green infrastructure (e.g., green roofs and streets, urban tree canopy, bioswales), and 
ecological variations on more traditional gray infrastructure including green parking lots, green streets). 
The County has a strong history of deploying green spaces for a 
variety of purposes, including greenbelts and growth boundaries 
to limit development beyond city boundaries. Within Sonoma 
County, there is significant opportunity to increase the climate 
benefits provided by adding trees and green spaces into existing 
development, during retrofits and replacements, and whenever 
new development, reconstruction, or replacement is occurring 
throughout the county. Examples of actions the County could take 
to increase climate benefits provided by urban green spaces 
include installing bioswales, green roofs, green streets, and green 
corridors, as well as increasing urban trees, restoring riparian 
corridors through urban areas, and providing support for urban 
farms and private landowners to participate in climate-resilient 
practices on their lands. 

Examples of Green Infrastructure 
Types 

¶ Downspout disconnection. 

¶ Rainwater harvesting. 

¶ Rain gardens. 

¶ Planter boxes. 

¶ Bioswales. 

¶ Permeable pavements. 

¶ Green streets and alleys. 

¶ Green parking. 

¶ Green roofs. 

¶ Urban tree canopy. 

¶ Land conservation. 
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Summary of Climate-Resilient Land Categories 

Sonoma County has a significant amount of acreage in vegetation and land use types that make 
conserving, managing, and restoring its 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 
well over 50% of SoƴƻƳŀΩǎ ƭŀƴŘǎ ƛƴ ŦƻǊŜǎǘǎΣ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘǎΣ ŀǉǳŀǘƛŎ ƭŀƴŘǎ, and grasslands, the County 
has the potential to significantly increase the climate resilience of these lands by building off many 
actions it is already taking. These actions include the use of conservation easements, zoning, urban 
growth boundaries, buffer zones, more effective wildfire management strategies, and regenerative 
agricultural practices. Additionally, Sonoma County has many high-functioning and active agencies and 
partners to work with to advance these and other actions at the scale necessary to improve climate 
ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ǊŜŘǳŎŜ Ǌƛǎƪǎ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ŜŎƻƭƻƎƛŎŀƭ ŀǎǎŜǘǎΣ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘǎΣ ŎƻƳƳǳƴƛǘƛŜǎΣ ŀƴŘ 
economy.  

Existing cƘŀƭƭŜƴƎŜǎ ƛƴŎƭǳŘŜ ǘƘŜ ŦǊŀƎƳŜƴǘŜŘ ƴŀǘǳǊŜ ƻŦ {ƻƴƻƳŀΩǎ ŎƻƴǎŜǊǾed lands, a lack of consistent and 
sustained funding, and the fact that the /ƻǳƴǘȅΩǎ ŀƎŜƴŎƛŜǎ ŀƴŘ ǇŀǊǘƴŜǊǎ lack a shared strategic vision for a 
climate-resilient natural and working lands system. The next sections of the report describe the 
characteristics of climate-resilient natural and working lands system and identify priority projects to 
realize those characteristics in the system. 

II. System-Wide Findings 
¢ƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ƴŀǘǳǊŀƭ ŀƴŘ ǿƻǊƪƛƴƎ ƭŀƴŘǎ ŀǊŜ ƴƻǘ anticipated to be 
uniform and will vary based on some of the vulnerability characteristics that are both inherent to specific 
vegetation communities, as well as those present in the management and condition of the ecosystem and 
agricultural lands (Weiskopf et al., 2020). Certain natural communities, species, agricultural types, and 
human communities are more likely to readily adapt to a changing climate based on existing resilience 
characteristics, while others will be more sensitive due to existing or underlying factors and stressors. 

Landscape-Scale Resilience 

At a landscape scale, components of the natural and working lands system will have different climate risk 
thresholds; however, changes or shifts of any one component of the system could have system-wide 
implications. This interconnectivity is evident when looking at vegetation communities, in which the 
dominant constituents are highly sensitive to extreme temperatures. Changes due to climate change 
could result in potential mismatches between plants and pollinators, causing reduced plant reproduction 
success (Gérard et al., 2020). Plant species may respond by shifting laterally or vertically to habitat or 
climate regimes that are more suitable but may be restricted by landscape fragmentation or reach the 
edge of their geographic ranges (Ackerly et al., 2020). Some studies suggest that generalist species may 
more readily adapt to changes, while specialist and endemic species may be less resilient (Gérard et al., 
2020). 

Due to the interconnected nature of how the lands will respond to climate change, it is important 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 conserving and restoring areas that are larger and more connected, 
include buffers, and provide for vertical and horizontal movement. A climate-resilient landscape is one 
that can provide multiple benefits for the natural and human environments by accommodating shifts in 
habitat for a range of species, preserving biodiversity, restoring ecosystem health, managing 
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environmental stressors, and incorporating climate-smart management practices of both natural and 
working lands. Ultimately, climate adaption strategies implemented at a landscape scale should recognize 
the interdependences of the different elements of the landscape and provide space, connections, 
redundancies, and opportunities to continue to adapt to future conditions.  

Landscape-scale conservation, management, and restoration principles should include the following: 

¶ Protect areas of high biodiversity. Studies indicate that biodiversity has a positive correlation with 
climate-resilient land qualities (Hisano et al., 2018). 

¶ Protect large and intact landscapes. Larger areas offer greater opportunity for species range 
shifts and mitigate geographic edges (Lehikoinen et al., 2021). 

¶ Restore habitat connectivity. Fragmented landscapes increase risk of species loss and reduce 
movement of native species, migration during disasters, and gene transfer on the landscape (Hilty 
et al., 2020). 

¶ Conserve landscape mosaics. Lands supporting networks of streams, wetlands, and riparian and 
upland areas reduce risk of monoculture failure and increase persistence of biodiversity (Bay Area 
Council, 2019). 

¶ Protect landscapes with topographic complexity. Topographic diversity provides opportunities for 
adaptation and range shift (Ackerly et al., 2020). 

¶ Restore degraded lands and manage lands for climate adaptation. Restoring lands to healthy 
conditions will increase carbon sequestration and storage, increase opportunities for adaptation, 
and reduce wildfire, flood, and heat risks (California Natural Resources Agency, 2021). 

¶ Provide climate resilience through regenerative agricultural practices provide bring county lands 
into the larger natural system. Sustainable and regenerative agricultural practices used for 
croplands, vineyards, and grazing lands can provide climate, biodiversity, and social benefits. 
Using water and soil management practices to increase soil organic matter can lead to increased 
carbon sequestration, increased primary productivity, and improved soil moisture (Lal et al., 
2011).  

Watershed-Scale Resilience 

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 apparent. As of early 2022, the 
National Integrated Drought Information System showed 97% 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 values (Sonoma County, 2020a). Furthermore, despite proactive and 
aggressive measures to improve water use efficiency, water levels in the cƻǳƴǘȅΩǎ ǇǊƛƳŀǊȅ ǿŀǘŜǊ ǎǘƻǊŀƎŜ 
reservoirs continue to dip under target levels (Wyant, 2022). Much of California is prone to periods of 
drought conditions, a regional phenomenon that can be traced back to more than 1,000 years (California 
Department of Water Resources, 2022b). However, in the past two years, the southwestern United States 
has endured what scientists are characterizing as the driest drought in the past 1,200 years, which was 
partially attributed to anthropogenic climate trends (Williams et al., 2022). 

The severity and intensity of drought conditions due to rising temperatures and increased 
evapotranspiration, as well as the cascading impacts of prolonged droughts, are anticipated to put 
increased demands on water resources throughout Sonoma County. Adding to this demand, a number of 
water bodies in the county are already highly stressed and degraded due to anthropogenic causes, 
including development/increased impervious surfaces, road crossings, 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: 

¶ Focusing on headwaters. Conservation measures should protect rivers and streams at their 
origins by restoring headwater stream functions and conditions. 

¶ Restoring degraded natural systems. Reconnect historical floodplains by slowing flow velocities 
through increased surface roughness, improving sediment capture, and stabilizing natural 
systems; restore and enhance seasonal wetlands and mesic meadows by improving infiltration 
and recharge (Nifong & Taylor, 2021). 

¶ Limiting development within floodplains. Development and disturbance in the floodplain reduce 
the health of rivers and streams, decrease biodiversity, increase flood and fire risk, and place 
downstream ecosystems at risk (Jackson et al., 2019). 

¶ Managing forests in watersheds. Protect tree cover (e.g., shading/temperature stabilization), 
slope stabilization, and soil moisture. Prioritize post-fire mitigation activities within impacted 
riparian/forested stream systems, in addition to fuel management in post-burn areas to remove 
burned material and control invasive species (e.g., a recent Coastal Conservancy grant issued to 
Dry Creek Rancheria). 

¶ Using vegetation to improve hydraulic residence times. Slowing and storing water in vegetation 
and soils reduces flood risk and erosion, improves water quality, and increases ƴŀǘƛǾŜ ǎǇŜŎƛŜǎΩ 
access to water. Vegetation in agricultural ditches was found to improve water and nutrient 
retention (Nifong & Taylor, 2021).  

¶ Integrating stormwater management into stream restoration efforts. Combining stormwater 
management with stream restoration in urban settings can improve water quality, reduce 
channel erosion, and lower flood, fire, and heat risk (Lammers et al., 2020). 

¶ Avoiding piecemeal, small-scale stream restoration. Increasing climate resilience requires 
restoration at both landscape and watershed scales. Small, site-specific actions that are 
disconnected from a larger system approach will not provide the scale of benefits necessary.  

Selecting watershed conservation and restoration actions to improve resilience should involve evaluating 
the overall benefits of the action to the entire system. Furthermore, management decisions based on 
future climate scenarios should include downscaled modeling and, where available, existing monitoring 
data. 

Priority Landscape- and Watershed-Scale Project Recommendations 

While the above section describes the principles for landscape- and watershed-scale resilience, the 
following is a list of recommendations for priority actions to advance those principles. The 
recommendations below are actions that the County should prioritize at the countywide scale, listed in 
alphabetical order: 

BRING CLIMATE RESILIENCE TO PEOPLE MOST AT RISK  

Why? Engagement for the Lands Strategy included organizations representing underserved and 

underresourced communities and workers. Representatives of these organizations shared the concern 

that underserved and underresourced populations were going to experience climate risks most acutely 

and would not be adequately engaged in the process to identify solutions. Representatives also observed 

that disadvantaged populations have less access to climate-resilient lands and their benefits. It is true that 

climate risks and resilience are not distributed equally (American Forests, n.d.). Disadvantaged and 

marginalized communities and populations are often the first to experience climate-related risks and 

have fewer climate-resilient characteristics in their communities (U.S. EPA, 2021). In Sonoma County, 



 

Sonoma Climate-Resilient Lands Strategy     |       55 

based on the data and findings analyzed for this Lands Strategy, many of these populations are located in 

developed lands, which have fewer naturally occuring and climate-resilient characteristics.  

What? There are several projects recommended in the Lands Strategy that will provide climate-resilient 

benefits and reduce risks to disadvantaged and marginalized populations. These projects include Resilient 

Community Corridors, Resilient Buffer Zones, Support Regenerative Agricultural Practices, Urban Stream 

Restoration, and Green Infrastructure for Climate Resilience. Details on these projects are in Appendix A: 

Project Concepts.  

Who? There are a number of County agencies and organizations that could 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 physical and ecological assets, and the economy, the County should prioritize taking the 

lead on securing funding, identifying partners, developing inclusive planning and design processes, and 

implementing these projects with private, nonprofit, educational, and other institutions.  

CONSERVE AND MANAGE FORESTS 

Why? Forests make up approximately 50% of 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. Fire-resistent forest characteristics include older and larger trees, the presence of biodiversity 

and a landscape mosiac, stand and landscape complexity, and predominance of native species, as well as 

larger, connected areas of forestlands and other land 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). They also provide for healthy riparian corridors that 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, 

landscape-scale benefits include reducing the effects of high-heat days and nights, serving as firebreaks to 

communities across the county, and diverting water for environmental benefit that would otherwise 

create runoff, flooding, and erosion to downstream land uses. 

Windsor Town Green, Sonoma County. 
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Healthy, robust, 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 land can store and sequester carbon, 

forests have been found to have the second-largest potential (behind wetlands) for carbon sequestration 

if properly managed for that purpose (Fargione et al., 2018). Additionally, healthy forests resist wildfires, 

which contribute greatly to carbon emissions. In 2020, ǘƘŜ ŜǎǘƛƳŀǘŜŘ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ /ŀƭƛŦƻǊƴƛŀΩǎ 

wildfires was 111.7 million metric tons, more than any economic sector except for transportation (Morris, 

2020). 

What? Conserve existing healthy forests and conserve, manage, and restore degraded forests in high-fire-

risk zones. Prioritize conserving areas that increase the size of protected forestlands, provide connections 

with other conserved land, include aquatic lands and riparian corridors, and include topographic diversity 

and species complexity. Use climate-resilient forest management practices and test approaches including 

tree clustering and spacing that mimics historical ecological patterns. Implement the use of prescribed 

burns, grazing, and non-native 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 restore the landscape to 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 conditions (Kelsey, 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 Treatment and Post-Fire 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 other land trusts 

in Sonoma County to identify priority actions to increase the climate resilience of Sonoma County. These 

partners, and others such as that Native American tribes, should develop a common strategic vision to 

guide conservation, management, and restoration priorities and identify leads for each action and 

Fire Manager Using Prescribed Fire to Maintain the Landscape (National Park Service). 
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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? Grasslands are referred to as herbaceous 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 

ǎƛƎƴƛŦƛŎŀƴǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ŎƻǳƴǘȅΩǎ ƭŀƴŘǎΦ .ƻǘƘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ acreage and the potential for improved 

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 opportunities 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 high-cost area like 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 the shift of these lands to high-intensity 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, 

biodiversity, 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 improve the health 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 for 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 carbon potential 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 

ƛƳǇƻǊǘŀƴǘ ŎƻƴǘǊƛōǳǘƻǊ ǘƻ ǘƘŜ /ƻǳƴǘȅΩǎ ƻǾŜǊŀƭƭ ŎŀǊōƻƴ ǊŜŘǳŎǘƛƻƴ goals. Restoring and managing these 

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 filtrationτ

all significant factors for sequestration and storage potential (Ontl & 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 projects include Climate-Resilient Rangeland 

Management Program, Carbon Banking and Carbon Sequestration Planning, and Support for 

Regenerative Agricultural Practices. For more detail on these projects, please see Appendix A: Project 

Concepts.  
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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. 

tŀǊǘƴŜǊǎ ƛƴ ǘƘƛǎ ŜŦŦƻǊǘ ƛƴŎƭǳŘŜ !Ǝ Ҍ hǇŜƴ {ǇŀŎŜΣ {ƻƴƻƳŀΩǎ RCDs, and Regional Parks as it relates to 

management and restoration potential on their lands. For more detail on the implementation and 

funding recommendations, please see Chapter 6: Planning, Design, and Implementation.  

DEVELOP PARTNERSHIPS TO INCREASE CLIMATE RESILIENCE 

Why? While the County must take a leadership role in advancing this Lands Strategy, it will require 

actions from a range of agencies, organizations, private businesses, private landowners, farmers, grazers, 

agricultural organizations, community organizations, and Native American tribes. 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 lands. A large number 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 Strategy demonstrated the potential power that ongoing partnerships could have 

on advancing projects and programs out of the strategy, engaging in ongoing consultatation with Native 

American tribes on climate resilience issues and priorities, and designing and convening a standing Lands 

Strategy working group. 

Dickson Ranch, Sonoma County. 
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What? There are several initiatives and 

processes the Lands Strategy recommends to 

advance projects, increase capacity, build 

trust, and share the benefits and 

responsiblities of taking action to build 

climate resilience of the natural and working 

lands to benefit the entire county. The 

recommended projects include Create 

Sonoma Climate Resilient Lands Strategy 

Working Group, Initiate Ongoing Climate 

Resilience Consultation with Native American 

Tribes, and Develop and Implement a 

Strategic Vision. For details on these projects, 

please see Appendix A: Project Concepts.  

Who? ¢ƘŜ /ƻǳƴǘȅΩǎ /ƭƛƳŀǘŜ !Ŏǘƛƻƴ ŀƴŘ wŜǎƛƭƛŜƴŎȅ 5ƛǾƛǎƛƻƴ ŀƴŘ !Ǝ Ҍ hǇŜƴ {ǇŀŎŜ ǎƘƻǳƭŘ ǿƻǊƪ ǘƻƎŜǘƘŜǊ ǘƻ 

advance the partnerships described above. One consistent theme from input received by the TAC, IAG, 

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 risks to the County and its natural and working lands, and realize the 

potential benefits from these lands. Please see Chapter 6: Planning, Design, and Implementation for 

recommendations on implementation and funding for this effort.  

INCREASE AND CONNECT CONSERVED LANDS  

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 current fragƳŜƴǘŜŘ ƴŀǘǳǊŜ ƻŦ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ŎƻƴǎŜǊǾŜŘ ŀǊŜŀǎΦ 9ƴƎŀƎŜƳŜƴǘ ǿƛǘƘ 

the TAC and IAG, as well as other stakeholders, identified the need for increased connections, larger 

conservation areas, and space for climate adaptation and migration. These issues are reflected in the 

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 benefits, including 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 non-climate stressors and shocks that usually lessen climate resilience and 

adaptability, and a range of topographic, climatic, and 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 fire. Non-climate stressors on these systemsτ

such as urban and pesticide runoff from adjacent land uses and encroaching land uses that limit 

management strategies needed to respond to climate changeτcan result in more signficant effects from 

climate change. By increasing the size of conserved lands, connecting management practices across 

different jurisdictions 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. 

Volunteers at Saddle Mountain Open Space Preserve, 
Sonoma County. 
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What? To realize the climate 

resilience potential from its natural 

and working lands, the County will 

need to prioritize conservation, 

mangement, and restoration actions 

based on climate benefits and 

climate risks. Historically, the County 

has used conservation easements 

and conservation actions to reduce 

development in agricultural and 

rural areas and for preserving 

ecosystems and habitat. While these 

actions will remain important to the 

County, it is also important to add a 

climate lens to conservation, 

management, and restoration 

projects and efforts from this point on. With both significant potential and significant risk associated with 

these decisions, and large-scale actions necessary, climate resilience should be one of the most important 

factors guiding these decisions. This Lands Strategy has specfic project recommendations to advance 

conservation for the purposes of climate resilience, including Climate Smart Land Conservation, Strategic 

Land Aquistion, Carbon Banking and Carbon Sequestration Planning, Conserve and Restore Areas for 

Biodiversity, and Conserve and Restore Headlands, Coasts, and Baylands. For further details, please see 

Appendix A: Project Concepts.  

Who? The County should work with strategic partners to advance this large-scale action, including  

Ag + Open Space, Sonoma Water, Regional Parks, large landowners and private businesses, and Native 

American tribes. For details on implementation and funding, please see Chapter 6: Planning, Design, and 

Implementation.  

MAKE SONOMA COUNTY A SPONGE 

Why? {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ .ŀȅƭŀƴŘǎΣ Ŏƻŀǎǘŀƭ ŀǊŜŀǎΣ ŀƴŘ ǊƛǾŜǊǎ ŀƴŘ ǎǘǊŜŀƳǎ ǇǊƻǾƛŘŜ ŀ ǊŀƴƎŜ ƻŦ ŎƭƛƳŀǘŜ-

resilient benefits throughout the entire county. Members of the TAC and the IAG, as well as those who 

participated stakeholder engagement for the Lands Strategy, consistently brought up the importance of 

ŀǉǳŀǘƛŎ ŀǊŜŀǎ ŀƴŘ ƘŜŀƭǘƘȅ ǎƻƛƭǎΦ ¢ƘŜ ŎǊƛǘƛŎŀƭ ƴŀǘǳǊŜ ƻŦ {ƻƴƻƳŀΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ǿŀǎ ŀƭǎƻ ŎƭŜŀǊ ǿƘŜƴ 

ǊŜǾƛŜǿƛƴƎ ŘƻŎǳƳŜƴǘǎ ǎǳŎƘ ŀǎ !Ǝ Ҍ hǇŜƴ {ǇŀŎŜΩǎ ±ƛǘŀƭ [ŀƴŘǎ LƴƛǘƛŀǘƛǾŜ ŀƴŘ {ƻƴƻƳŀ ²ŀǘŜǊΩǎ /ƭƛƳŀǘŜ 

Adaptation Plan. 

The climate-resilient 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 soils (Madgwick, 2022). Aquatic habitats can also provide cooling of 1 to 3 degrees Fahrenheit 

during the summer heat (Zhang et al., 2022). Healthy 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 reduce overtopping and erosive forces. These watershed systems can also serve as 

firebreaks if the riparian corridor is wide enough, healthy soils are present, native vegetation is present, 

and the vegetation is dense. Wetlands and coastal habitats can also provide flood protection to adjacent 

land uses, as can healthy riparian corridors. Aquatic habitats are also one of the most adaptable land 

Protected Farmland in Sonoma County. 
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types and, if provided the space, topographic, and hydrologic conditions, will shift and move to areas 

where they are better 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. 

/ƻƴǎŜǊǾƛƴƎΣ ƳŀƴŀƎƛƴƎΣ ŀƴŘ ǊŜǎǘƻǊƛƴƎ ǘƘŜ ŎƻǳƴǘȅΩǎ ŀǉǳŀǘƛŎ ƘŀōƛǘŀǘǎΣ ƛƴcluding its Baylands, coasts, rivers, 

and streams, will be critical if Sonoma County is to increase its climate resilience, provide for adaptation, 

and reduce climate risks. 

Healthy wetlands and aquatic habitats also provide the most carbon sequestration and storage per acre 

of any ecosystem type, including forests, storing 33% ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎŀǊōƻƴ (Valach et al., 2021).  

What? This Lands Strategy includes projects that would advance the conservation and restoration of 

headlands, coastal areas, and Baylands. These projects include Nature-Based Approaches to Shoreline 

Management, Design and Planning for Flood Resilience, Tidal Marsh Habitat Opportunities, and Conserve 

and Restore Headlands, Coasts, and Baylands. Please see Appendix A: Project Concepts for more details 

on these projects.  

Who? Sonoma Water should partner with Ag + Open Space and the other land trust organizations to 

coordinate action to ensure high-priority aquatic areas and soil conservation and restoration efforts can 

find the funding and support necessary for implementation. Please see Chapter 6: Project Planning, 

Design, and Implementation for more detailed 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 managed with 

that purpose. Croplands and vineyards make up approximately 22% ƻŦ {ƻƴƻƳŀ /ƻǳƴǘȅΩǎ ƭŀƴŘǎΣ ǇǊƻǾƛŘƛƴƎ 

opportunity at a scale that could make a difference in ǘƘŜ /ƻǳƴǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŘŀǇǘ ǘƻ ŎƭƛƳŀǘŜ change, 

reduce risks, and sequester and store carbon at a meaningful scale. If 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 benefits. Croplands and vineyards are also important to prioritize 

due to their role as sources of employment, cultural resource, food 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 agricultural interests, expressed a need to prioritize managing 

croplands and vineyards and to 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 

Chapter 6: Planning, Design, and Implementation. 

Laguna de Santa Rosa, Sonoma County. 






































































































































































































































































































