
RAMONA-BARONA
CLIMATE ADAPTATION AND RESILIENCE PLAN

Ramona-Barona CARP



Dear Reader,

It is our pleasure to present to you the Climate Adaptation and Resilience Plan for the Ramona
and Barona communities. The idea of a changing climate and what causes it is sometimes
controversial in our modern world. Scientists have noted warming and cooling cycles in the
past and most people are aware that ice ages occurred in our planet’s history. Similar to if a
cooling cycle were predicted to occur, if a warming cycle were predicted to occur, most of us
would want our community to prepare.

Many of the climate impacts that are predicted to occur in our communities have already been
occurring and are anticipated to worsen. The region has experienced devastating fires,
experienced localized flooding, hot days, and water scarcity, which is exacerbated by frequent
droughts. This plan is an effort to prepare for these impacts as they exist today and are
predicted to worsen, by forecasting the changes, analyzing our vulnerabilities and creating
goals, which when paired with state and federal funding, will provide a more resilient Ramona
and Barona community.

In rural areas, such as ours, residents often have to rely on each other due to limited
availability of local resources and outside help. The plan was completed over a period of two
years and allowed the communities of Ramona and Barona to meet with members of our
communities, government agencies and non-profits to understand how we can help each
other prepare. Most importantly this project allowed Ramona and Barona to get to know each
other more deeply and understand each other’s needs as we embark on a long-term
relationship with the proposed water lines that will connect our two communities.

The region is comprised of land that is the ancestral home of the Kumeyaay people, who have
a long history of adapting to changes that have altered their traditional way of life. The
community of Ramona, as newer people to the region, take inspiration from our Kumeyaay
neighbors and are grateful for the knowledge and wisdom shared with us in the completion of
this plan. For a changing climate, either hotter or cooler, our communities need to summon
the same strength and resilience that our neighbors, the Barona Band of Mission Indians and
the Mesa Grande Band of Diegueño Mission Indians, demonstrated for thousands of years as
our peoples adapt to the future disruptions to our lands, wellbeing and resources.

Erica Wolski                                                                        Raymond Welch
General Manager, RMWD                                                Chairman, Barona Band of Mission Indians
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Project Acknowledgements

The Climate Adaptation and Resilience Plan (CARP) was co-developed by the Ramona
Municipal Water District and the Barona Band of Mission Indians to increase resilience in the
Ramona-Barona region. The project’s completion would not have been possible without the
dedication of key partners. We sincerely thank everyone who contributed their time, insights,
and support throughout the process. 

We would also like to thank the community members who participated throughout the CARP
development process at various stages and provided fundamental insight that guided the
thoughtful development of this plan. We deeply value the support from the interested parties
who shared their expertise and experiences during the strategy development and refinement
process. Together, we will continue working to implement the initiatives identified in the CARP
and increase our collective adaptive capacity for climate change.

This CARP reflects a coordinated effort between:

Boards and Councils:
Barona Band of Mission Indians Tribal Council
Ramona Municipal Water District Board of Directors

Project Partners:
Sustainable Ramona 
Ramona West End Fire Safe Council
Ramona Valley Vineyard Association
Ramona Chamber of Commerce

Community Advisory Committee Members:
Beth Glasco – Vice Chairwoman, Barona Band of Mission Indians 
Bob Krysak – Ramona Chamber of Commerce 
Ken Kremensky – Chief, Barona Fire Department
Lauren Welty – Ramona Community Planning Group 
Megan Otto – Local resident, Water Resources Practitioner with Geosyntec 
Michelle Mann – Ramona Valley Vineyard Association 
Raymond Welch – Chairman, Barona Band of Mission Indians
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The project team would also like to thank the following community members that provided
input on the CARP:

Ramona Municipal Water District’s Parks and Recreation Community Advisory Committee:
Nina Schwettmann, Chair
Chris Bertolero
Karen Domnitz
Dawn Perfect
Charlie Koehler
Casey Lynch
Dennis Poland
Dustin Turley
Cheryl Wegner
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Asset Manager Meetings:
The Asset Manager Meetings brought together interested parties responsible for managing
critical assets and services in the Ramona-Barona region. These meetings provided valuable
insights into how recent climate-driven events have affected community members, natural
areas, and infrastructure, as well as ongoing efforts to build resilience. We extend our sincere
appreciation to all participants for sharing their expertise and local knowledge, which helped
identify existing programs, resilience gaps, and opportunities for future collaboration.

Andrea Araujo, County of San Diego
Department of Public Works
Gerry Diaz, County of San Diego
Department of Public Works Flood Control
Sonia Diaz, County of San Diego
Department of Public Works
Donna Durckel, Land Use and the
Environment for the County
Laurie Egan-Hedley, Barona Center and
Museum
Sarah Favrot, County of San Diego
Department of Public Works
Densie Gove, County of San Diego
Department of Animal Services
Tyler Heckstall-Rodenbaugh, County of San
Diego Department of Public Works Flood
Control
Henar Hellow, County of San Diego
Department of Public Works
Joel Kramer, RCD of Greater San Diego
County
Ken Kremensky, Barona Fire Department
John Malan, County of San Diego Sheriff's
Department
Michelle Mann, Ramona Valley Vineyard
Association
Kristi Mansolf, Ramona West End Fire Safe
Council

Jamelle McCullough, County of San Diego
Department of Environmental Health and
Quality
Christopher J McDonald, UC Cooperative
Extension
David Moniz, County of San Diego Parks and
Recreation
Ursla Null, County of San Diego
Hans Petermann, Wildlife Research Institute
Beth Prinz, Sustainable Ramona
Bill Prinz, Sustainable Ramona
Katie Quint, Wildlife Research Institute
Ashley Rodriguez, San Diego Community
Power
Daniel Sloppye, Ramona Sherriff’s Station
James (Jimmy) Smith, San Diego Regional
Water Quality Control Board
Jimmy Steel, Fleet for Fire County of San
Diego
Wayne Stokes, Barona Tribal Water
Authority
Dan Summers, Fire Advisory Board
Aydee (Adele) Zielke, County of San Diego
Department of Public Works Watershed
Program
Nicholas Zubel, County of San Diego
Emergency Services
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Letter from the Funder

California Governor’s Office of Land Use & Climate Innovation
As communities in California experience impacts from climate change, communities and
governments at all scales are developing strategies and implementing actions to build a
climate- resilient future. However, many jurisdictions, especially under-resourced communities
in California, lack the capacity, tools, guidance, and resources to effectively prepare for climate
impacts. The Adaptation Planning Grant Program (APGP) addresses this capacity gap by
providing funding to help fill planning needs, providing communities with the resources to
identify climate resilience priorities, and supporting the development of climate resilience
projects across the state. The APGP enables communities to build climate risk and adaptation
considerations into planning activities and prepare for climate readiness and resilience in the
long term. 

The APGP is an initiative of the Integrated Climate Adaptation and Resiliency Program (ICARP)
housed within the Governor’s Office of Land Use and Climate Innovation. ICARP advances
statewide climate adaptation and resilience by coordinating investments, partnerships and
climate science to ensure people, natural systems, and the built environment are protected,
prepared, and thrive in the face of climate change.

Through direct and equity-focused investments and resources, ICARP helps build climate
adapted and equitable communities in California, with a focus on solutions that both address
the impacts of climate change and reduce greenhouse gas emissions. ICARP works to advance
these priorities across all levels of government by developing actionable science and research;
providing guidance, tools, and technical assistance; and administering climate resilience-
focused grant programs. 

Learn more: https://lci.ca.gov/climate/icarp/ 
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Land and People Acknowledgement
Our connection to this land is sacred. Our Creator made us from this land and put us here with
all the resources we needed to live idyllically. Over time, our ancestral homeland has been
taken and the gifts from our Creator are constantly taken for granted. The areas now known as
“Ramona” and the “Barona Reservation” are parts of our larger ancestral territory and
continue to be home to the Barona Band, Mesa Grande Band, Santa Ysabel Band, San Pasqual
Band, Viejas Band, and Inaja-Cosmit Band. 

Our ongoing connection to, stewardship of and protection of this land is paramount to our
existence. We engage in meaningful partnerships where our voice, our culture, our traditions,
and our ways of knowing are prioritized. This is our land. Our resiliency and strength through
difficult times in history will not be forgotten.
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The Ramona-Barona Climate Adaptation and Resilience Plan (CARP) provides a strategic
roadmap for enhancing resilience in this rural region of unincorporated San Diego County. Co-
developed by the Ramona Municipal Water District (RMWD) and the Barona Band of Mission
Indians, the CARP reflects a shared commitment to prepare for the impacts of the changing
climate. The Ramona-Barona area, as shown in Figure ES-1, faces unique vulnerabilities due to
its geographic isolation, limited transportation corridors, and reliance on a small number of
critical infrastructure assets. These challenges, combined with increasingly extreme weather
hazards such as wildfires, extreme heat, aridification, and flooding, underscore the
community’s need to proactively drive climate resilience.

Figure ES-1 – Ramona-Barona Boundaries
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The CARP was developed with a clear purpose: to strengthen local systems, enhance regional
collaboration,* equip community members with the tools and knowledge needed to respond
effectively to climate-related challenges, and create a framework in which to apply for and
secure additional future funding. The vision for the plan is a resilient Ramona-Barona region
where people, infrastructure, and natural landscapes can adapt and thrive despite evolving
climate conditions. The plan builds on the work done by the County of San Diego and includes
locally specific resilience strategies that strengthen cultural, social, infrastructure, natural, and
mobility systems. To achieve this vision, the CARP includes strategies and actions that focus on
driving local and regional collaboration, improving resource efficiency, protecting ecosystems,
and expanding resilient and sustainable transportation options. The CARP was shaped through
local climate analysis and robust community engagement, reflecting local priorities and
fostering shared responsibility for climate resilience.

* The Regional Climate Adaptation Coalition, established in support of Strategy SG-1, will bring together the Ramona Municipal Water District, the
Ramona community, the Barona Band of Mission Indians, and neighboring jurisdictions to coordinate climate adaptation efforts. By formalizing
partnerships and emphasizing fair representation, the coalition will provide leadership, secure diverse funding, and create a framework for inclusive
engagement that reflects the priorities and needs of the community.
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Coalition Building
Central to the CARP is the establishment of a Regional Climate Adaptation Coalition (Coalition)
made up of an interdisciplinary partnership between RMWD, the Barona Band of Mission
Indians, residents, community groups, and regional agencies. The Coalition will provide
leadership, education, funding applications, project execution, and monitoring of the CARP.
 

The Coalition will be governed by a steering committee with representatives from RMWD,
Barona, Sustainable Ramona, and other local interested parties. This committee will drive fair
decision-making, balanced distribution of resilience investments, and accountability for CARP
implementation. The partnership with the Barona Band of Mission Indians is designed to foster
mutual respect across different government structures and facilitate efficient and effective
regional resilience actions. Governance processes will be guided by principles of transparency,
respect and community representation.
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Climate Vulnerability, Greenhouse Gas
Emissions, and Natural and Working
Lands
The Ramona-Barona region is already experiencing the impacts of climate change, and both
short- and long-term risks informed the development of the CARP. The following local analyses
were completed to inform the development of the CARP:
 

Climate Change Vulnerability Assessment
Emergency Evacuation Assessment 
Wildfire Hazard and Risk Assessment
Land Cover, Carbon Stock Inventory, and Carbon Sequestration Potential Assessment
Greenhouse Gas Inventory and Forecast

Photo Credit: Juliano Calil



Ramona-Barona CARP
EXECUTIVE SUMMARY

Page xv

Collectively, these climate hazard analyses were designed to help identify the most pressing
climate issues facing the region. These include increasing wildfire frequency and intensity,
extreme heat affecting vulnerable populations, long-term aridification impacting water
supplies and agriculture, poor air quality from smoke and dust, and extreme precipitation that
contributes to flooding and strain on stormwater systems. The anticipated Ramona-Barona
climate impacts are shown in Figure ES-2.

Figure ES-2 – Ramona-Barona Climate Change Impacts

To complement the assessment of climate hazards, the CARP includes a comprehensive
community-wide greenhouse gas (GHG) inventory and forecast that quantify emissions from
transportation, buildings, waste, water, and other local activities. The 2022 inventory shows
that on-road transportation makes up about 70 percent of total emissions, reflecting extensive
commuting and regional travel into and out of Ramona-Barona, while building energy use is
the second-largest contributor. These findings, paired with the community’s documented
climate vulnerabilities, help identify priority areas for action, support planning for critical
infrastructure and emergency preparedness, and guide Ramona-Barona’s resilience strategies
to address both climate impacts and the sources of local emissions.
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Natural and working lands are critical to the community’s climate resilience, providing
essential ecosystem services, storing carbon, and offering protection from wildfire, flooding,
and erosion. the CARP includes a comprehensive natural and working lands inventory that
quantifies the carbon sources and sinks associated with the region’s natural and working
landscapes. The results of the analysis detail the region’s landscapes that are dominated by
shrubland, which represents the largest share of both land cover and carbon stock, followed
by developed areas and grasslands. Key areas of emphasis identified in the analysis, as
detailed in Figure ES-3, include wildfire risk, vegetation management and climate-smart
agriculture practices. Partnerships with Tribal governments, landowners, and conservation
organizations are critical for the development and implementation of strategies that will
preserve cultural heritage and strengthen the overall resilience of the region’s landscapes. 

Figure ES-3 – Key Natural and Working Lands Initiatives
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Community Engagement and
Participation
Community engagement was central to the CARP development, with an emphasis on
education, listening, and collaboration to develop a community vision, priorities, and
strategies. Spanning throughout 2024 and 2025, engagement activities included participation
of more than 160 community members participating in 15 events including pop-ups,
workshops, a survey, and a virtual reality experience. Feedback gathered from these activities
was integrated into the CARP’s technical analyses, including the CCVA, and helped prioritize
strategies that matter most to the community. A Community Advisory Committee (CAC)
provided focused guidance, representing diverse perspectives and serving as a liaison between
residents and the CARP Team. To deepen community understanding of local climate risks, the
CARP Team also created an immersive 360-degree virtual reality video: Connected Lands:
Stories of Change and Resilience in Ramona and Barona, which visualizes climate impacts and
potential resilient futures. The video, narrated by Ramona and Barona community members, is
available in English and in Spanish. 

Photo Credit: Hannah Gruen
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Resilience Strategies
The CARP presents a structured framework of strategies and actions designed to strengthen
the resilience of five interconnected systems, as summarized in Table ES-1 below: 

Cultural and Social Governance: Strengthening partnerships, promoting inclusive decision-
making, and formalizing a Regional Climate Adaptation Coalition.
Buildings and Energy: Supporting distributed energy resources, enhancing building
performance, and improving wildfire resilience.
Urban Water and Sewer: Diversifying water supply, modernizing infrastructure, and
emphasizing fair access to water services.
Natural and Working Lands: Protecting, restoring, and managing lands to mitigate wildfire,
flooding, and carbon emissions.
Mobility: Expanding safe and connected transportation options, including pedestrian,
bicycle, and zero-emission vehicle networks.

Strategies and their supporting actions were developed with input from the community, CAC,
and technical analyses to make them actionable and tailored to local needs.

Photo Credit: Juliano Calil
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Table ES-1 – Ramona-Barona CARP Strategy Summary

CULTURAL AND SOCIAL GOVERNANCE SYSTEM

*SG-1 Establish a Regional Climate Adaptation Coalition to formalize and strengthen partnerships and
collaboration between Ramona Municipal Water District, the Ramona community (Ramona Planning
Area), Barona Band of Mission Indians, and neighboring jurisdictions with the goal of accelerating
climate resilience, coordinating regional resilience strategies, and amplifying community
engagement.

Improve evacuation planning and information sharing by working with SANDAG, Caltrans, the
County of San Diego, CAL FIRE, San Diego County Fire Protection District, and San Diego County
Sheriff’s Department to establish safer evacuation routes and shelter-in-place options to be utilized
in emergencies.

*SG-2

BUILDING AND ENERGY SYSTEM

*BLD-1 Support the communitywide transition to resilient, carbon-free electricity and support improved
electrical system resilience through additional distributed energy resources that enhance grid
flexibility and provide backup power during outages.

Increase regional wildfire resilience by promoting the implementation of low-cost, high-impact
home hardening initiatives, defensible space practices, and structural upgrades with a focus on older
buildings and high-risk areas with a focus on older buildings and high-risk areas.

*BLD-2

URBAN WATER AND SEWER SYSTEM

*UWS-1 Increase resilience through water supply diversification and developing coordinated emergency
water plans to provide reliable, fair, and accessible clean water for RMWD customers and Barona
community members during a climate-driven disruption.

Improve operational and infrastructure resilience by making strategic investments to maintain
reliability and continuity of service.

UWS-2

*UWS-3 Support reliable, affordable, and safe wastewater treatment and disposal.

Enhance green infrastructure and stormwater capture to reduce flooding of roads and properties
and improve water quality.

*UWS-4

Table continued on next page.
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NATURAL AND WORKING LANDS SYSTEM

*NWL-1 Protect natural landscapes and increase community resilience through implementation of a regional
fuel reduction program.

Increase carbon sequestration through compost and mulch application on RMWD and Barona-
owned and operated lands and support compost and mulch application on County-owned and
operated lands (e.g., use of compost and woody mulch in landscaped areas, riparian buffers,
disturbed soil areas, and along trails or facility edges) as well as privately owned land by
disseminating culturally relevant information.

*NWL-2

*NWL-3 Enhance carbon sequestration by increasing the implementation of climate smart practices on
agricultural lands such as cover cropping, reduced tillage, compost application, agroforestry, and
managed grazing, as well as other initiatives.

Increase community resilience and safeguard long-term carbon storage through ecosystem
restoration and sustainable water resources management strategies. Prioritize efforts that protect
culturally significant landscapes, enhance watershed health, and strengthen biodiversity, while
supporting Tribal stewardship practices.

*NWL-4

MOBILITY AND LAND USE SYSTEM

MLS-1 Increase active transportation mode share by improving pedestrian, equestrian, and bikeway
infrastructure (both paved and unpaved), including along trails by increasing natural shade,
improving safety, and integrating greenway development to create a more accessible and resilient
transportation network.

Work with SANDAG and either North County Transit or San Diego Metropolitan Transit System to
identify opportunities to expand local public transit options in Ramona to improve internal
connectivity, reduce reliance on personal vehicles, and enhance mobility for all residents.

MLS-2

MLS-3 Increase passenger and commercial zero-emission vehicles by addressing safety concerns and
improving charging infrastructure.

*Indicates a top community-supported strategy.


