coastal adaptation planning for coastal
communities us

Coastal adaptation planning for coastal communities us is no longer a distant concern but
an urgent necessity. As sea levels rise, extreme weather events intensify, and erosion
accelerates, the nation's valuable coastlines face unprecedented threats. This
comprehensive guide delves into the multifaceted world of coastal adaptation, exploring its
critical importance, the challenges it presents, and the strategic approaches that are
shaping a more resilient future for American coastal populations. We will examine the
foundational elements of effective planning, the diverse range of adaptation strategies
available, the crucial role of community engagement, and the pathways towards
sustainable implementation. Understanding and acting upon these principles is paramount
for safeguarding lives, livelihoods, and the unique ecosystems that define our coasts.
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Understanding the Risks: Why Coastal Adaptation
is Crucial

The imperative for coastal adaptation planning for coastal communities us stems directly
from the escalating risks posed by climate change. Rising global temperatures are causing
oceans to expand and glaciers to melt, leading to a steady increase in average sea levels.
This phenomenon, coupled with more frequent and intense storms, significantly amplifies
the threat of coastal flooding, storm surges, and shoreline erosion. These impacts are not
abstract future scenarios; they are current realities for many American coastal towns and
cities, leading to tangible economic losses, displacement of residents, and damage to
critical infrastructure.

Beyond the direct impacts of sea-level rise and storms, coastal communities face a cascade
of interconnected risks. Saltwater intrusion into freshwater aquifers threatens drinking
water supplies and agricultural viability. The degradation of coastal ecosystems, such as
wetlands and coral reefs, which serve as natural buffers against storm impacts,
exacerbates vulnerabilities. Furthermore, the economic reliance of many coastal areas on
tourism, fisheries, and maritime industries makes them particularly susceptible to
disruptions caused by these environmental changes. Proactive adaptation planning is
essential to mitigate these escalating threats and build long-term resilience.



The Science Behind Coastal Vulnerabilities

Understanding the scientific underpinnings of coastal vulnerabilities is the bedrock of any
robust adaptation plan. This involves a detailed assessment of various factors, including
historical sea-level rise data, projections for future rise based on different emissions
scenarios, tidal influences, and local subsidence rates. Sophisticated modeling tools are
employed to predict the potential reach of storm surges and the areas most susceptible to
inundation during extreme weather events. Furthermore, geomorphological studies are
vital for understanding erosion patterns and the long-term stability of shorelines, informing
decisions about land use and development.

The science also extends to understanding the ecological impacts. Coastal wetlands, for
instance, are highly effective at absorbing wave energy and reducing flood impacts, but
they are themselves threatened by rising seas. Their ability to migrate inland is often
hindered by development. Coral reefs, another natural defense, are suffering from ocean
acidification and warming waters. Therefore, adaptation planning must consider not only
engineered solutions but also nature-based approaches that leverage and restore these
critical ecosystems. Scientific research provides the data and foresight necessary to make
informed decisions, moving beyond reactive measures to proactive resilience building.

Economic and Social Implications of Inaction

The economic and social implications of failing to engage in coastal adaptation planning for
coastal communities us are profound and far-reaching. Economically, the costs of inaction
far outweigh the investments required for adaptation. Recurring damage from floods and
storms leads to increased insurance premiums, repair expenses, and the potential loss of
property value. Businesses in coastal zones face disruptions, supply chain interruptions,
and potential relocation costs. Entire industries, such as tourism and fishing, can be
severely impacted, leading to job losses and reduced local tax revenues. The long-term
economic viability of these communities is directly jeopardized by unaddressed coastal
hazards.

Socially, the consequences are equally dire. Displacement due to chronic flooding or
catastrophic storm events can lead to the loss of cultural heritage, community cohesion,
and social networks. Vulnerable populations, including low-income households and the
elderly, are often disproportionately affected, lacking the resources to adapt or relocate.
The psychological toll of living with constant threat and the disruption to daily life cannot be
overstated. Adaptation planning must therefore incorporate principles of equity and social
justice, ensuring that all members of the community are considered and supported in the
transition to a more resilient future.

Key Components of Effective Coastal Adaptation



Planning

Effective coastal adaptation planning for coastal communities us is a systematic process
that requires a comprehensive, integrated, and forward-looking approach. It involves
understanding the specific vulnerabilities of a region and developing a suite of strategies
tailored to address those risks. This process is not static; it is an iterative cycle of
assessment, planning, implementation, and monitoring, designed to evolve as conditions
change and new information becomes available. The success of these plans hinges on
robust data, stakeholder buy-in, and a clear understanding of the available resources and
constraints.

The core of any successful adaptation plan lies in its ability to translate scientific
understanding and risk assessments into actionable strategies. This means moving beyond
mere identification of problems to the development of concrete solutions that are feasible,
cost-effective, and socially acceptable. A well-structured plan provides a roadmap for
decision-making, helping communities prioritize investments and allocate resources
effectively to build long-term resilience against the growing threats posed by climate
change and its associated impacts on our coastlines.

Vulnerability and Risk Assessment

The foundational step in any coastal adaptation planning process is a thorough vulnerability
and risk assessment. This involves identifying which areas, populations, and assets are
most susceptible to coastal hazards such as sea-level rise, storm surge, erosion, and
extreme precipitation events. It requires gathering and analyzing extensive data, including
historical climate data, future climate projections, topographic maps, land use patterns, and
demographic information. Understanding the interconnectedness of these factors is crucial;
for instance, understanding how a particular neighborhood's elevation interacts with
projected storm surge levels and the socio-economic characteristics of its residents
provides a more nuanced view of its vulnerability.

These assessments often utilize sophisticated modeling techniques to simulate the
potential impacts of various climate scenarios. This can include inundation mapping to
visualize areas at risk of flooding, erosion modeling to predict shoreline retreat, and
economic impact analyses to quantify potential damages to infrastructure, property, and
local economies. The output of these assessments provides critical information for
prioritizing adaptation efforts, identifying critical infrastructure that needs protection, and
understanding the potential human and economic costs of inaction. Without a precise
understanding of what is at risk and why, adaptation plans can be misdirected and
ineffective.

Goal Setting and Objective Development

Once vulnerabilities and risks are understood, the next crucial step in coastal adaptation
planning for coastal communities us is setting clear, measurable, achievable, relevant, and



time-bound (SMART) goals and objectives. These goals should directly address the
identified risks and outline what the community aims to achieve in terms of resilience. For
example, a goal might be to reduce flood damage to critical infrastructure by a certain
percentage within a specified timeframe, or to enhance the resilience of a specific low-lying
neighborhood. The objectives are the specific actions and milestones that will be pursued to
achieve these overarching goals.

The process of goal setting should be inclusive, involving input from all relevant
stakeholders, including government agencies, community members, businesses, and
scientific experts. This collaborative approach ensures that the goals are realistic, widely
supported, and reflect the community's values and priorities. Well-defined objectives
provide a framework for selecting appropriate adaptation strategies, allocating resources,
and tracking progress. They act as a compass, guiding the planning and implementation
phases and ensuring that efforts remain focused on achieving the desired outcomes of
enhanced coastal resilience.

Scenario Planning and Future Projections

Effective coastal adaptation planning for coastal communities us cannot rely solely on past
trends; it must proactively consider a range of plausible future scenarios. Scenario planning
involves developing multiple, distinct narratives about how the future might unfold,
considering different rates of sea-level rise, variations in storm intensity and frequency, and
potential socio-economic changes. This approach acknowledges the inherent uncertainty in
climate projections and encourages flexible, adaptable strategies that can be effective
under a variety of conditions.

For each scenario, planners analyze the potential impacts on the coastal community and
identify how existing or proposed adaptation measures would perform. This process helps
to identify strategies that are robust across multiple scenarios, as well as those that might
be particularly effective or vulnerable under specific conditions. Incorporating future
projections, often derived from the latest climate science models, ensures that adaptation
plans are not only addressing current risks but are also future-proofing the community
against the most challenging potential outcomes. This foresight is critical for making sound
long-term investments in resilience.

Diverse Adaptation Strategies for Coastal
Communities

Coastal adaptation planning for coastal communities us necessitates a diverse toolkit of
strategies, recognizing that no single solution fits all situations. These strategies can be
broadly categorized into three main types: protection, accommodation, and retreat. The
most effective adaptation plans often integrate elements from multiple categories, tailored
to the specific geographic, economic, and social context of the community. This multi-
pronged approach allows for a more robust and resilient response to the complex
challenges posed by climate change and sea-level rise.



The selection of specific strategies is guided by the vulnerability and risk assessments, the
established goals, and the projected future scenarios. It also involves careful consideration
of costs, benefits, environmental impacts, and community acceptance. The aim is to build a
portfolio of actions that can effectively safeguard lives, property, and critical infrastructure
while preserving the unique character and economic vitality of coastal areas. This section
explores the spectrum of available options.

Protection Strategies (Hard and Soft Engineering)

Protection strategies aim to defend coastal areas from the impacts of rising seas and storm
surges, often employing both hard and soft engineering approaches. Hard engineering
involves the construction of robust physical barriers designed to withstand the forces of
nature. Examples include seawalls, dikes, levees, and surge barriers. These structures are
typically built with concrete, steel, or rock and are designed to prevent or significantly
reduce the ingress of water during high tides and storms.

Soft engineering, on the other hand, focuses on working with natural processes to build
resilience. This category includes methods like beach nourishment, where sand is added to
eroded beaches to widen them and absorb wave energy, and dune restoration and
creation, which provide natural buffers against storm surges and erosion. Wetland
restoration and creation are also vital soft engineering techniques, as healthy coastal
wetlands can dissipate wave energy, reduce flooding, and provide habitat. The choice
between hard and soft engineering, or a combination thereof, depends on factors such as
the specific threat, cost-effectiveness, environmental impact, and aesthetic considerations.

Accommodation Strategies

Accommodation strategies involve adapting to the reality of living with increased flood risk
and changing coastal conditions, rather than trying to prevent them entirely. These
approaches focus on minimizing damage and disruption when inundation occurs. A key
accommodation strategy is elevating structures; homes, businesses, and critical
infrastructure can be raised on stilts or pilings to keep them above projected flood levels.
Floodproofing existing buildings, which involves making them more resistant to water
damage through measures like sealing foundations, using water-resistant materials, and
installing backflow preventers in sewage systems, is another important technique.

Another accommodation approach is modifying land use and development practices. This
can include implementing stricter building codes in flood-prone areas, designating critical
facilities in safer locations, and promoting the use of "wet-proof" construction techniques
for certain buildings in areas expected to flood regularly. Developing early warning systems
for floods and storms, and creating evacuation plans, are also crucial accommodation
measures that help communities prepare for and respond to hazardous events, thereby
reducing their impact on human life and property.



Managed Retreat and Relocation

In situations where protection and accommodation strategies are no longer viable or cost-
effective, managed retreat, also known as relocation, becomes a necessary consideration.
This strategy involves the planned movement of people, infrastructure, and development
away from areas that are permanently or frequently threatened by coastal hazards, such as
chronic inundation or severe erosion. Managed retreat is often the most challenging
adaptation strategy to implement due to its profound social, economic, and cultural
implications.

Successful managed retreat programs require extensive community engagement, fair
compensation for property owners, assistance with relocation, and careful planning for the
future use of vacated areas. This can involve purchasing vulnerable properties, providing
incentives for voluntary relocation, and establishing new, safer locations for essential
services and community facilities. While difficult, in some high-risk areas, managed retreat
may be the only sustainable long-term solution to ensure the safety and well-being of
coastal populations and to allow natural coastal processes to re-establish.

Community Engagement and Stakeholder
Involvement

The success of any coastal adaptation planning for coastal communities us hinges on the
active and meaningful engagement of the people it is meant to serve. Adaptation is not a
top-down process; it requires the collective wisdom, local knowledge, and buy-in of all
stakeholders. This includes residents, business owners, local government officials,
scientists, non-profit organizations, and indigenous communities, each bringing unique
perspectives and concerns to the table. Without robust community engagement, adaptation
plans risk being perceived as irrelevant, inequitable, or even intrusive, leading to resistance
and lack of implementation.

Building trust and fostering collaboration are paramount. Effective engagement ensures
that adaptation strategies are not only technically sound but also socially acceptable,
economically feasible, and culturally appropriate. It empowers communities to take
ownership of their resilience, leading to more sustainable and enduring solutions. This
involves transparent communication, accessible participation opportunities, and a genuine
commitment to incorporating diverse viewpoints into the decision-making process.

Building Consensus and Collaboration

Creating a shared understanding of coastal risks and building consensus on the path
forward is a cornerstone of effective adaptation. This involves facilitating dialogue among
diverse groups, acknowledging differing priorities, and finding common ground. For
example, fishermen might prioritize the health of marine ecosystems, while business
owners might focus on protecting commercial properties. Adaptation planning must seek



solutions that can address these varied needs to the greatest extent possible, fostering a
sense of shared responsibility for the community's future resilience.

Collaboration can manifest in various forms, such as forming multi-stakeholder advisory
committees, conducting public workshops and forums, and developing collaborative
platforms for data sharing and decision-making. Partnerships between local governments,
regional planning agencies, and state and federal bodies are also crucial for aligning efforts
and leveraging resources. The goal is to move beyond individual interests towards a
collective vision for a more resilient coast that benefits everyone.

Incorporating Local Knowledge and Equity

Local knowledge, often held by long-term residents, indigenous groups, and community
leaders, provides invaluable insights into historical environmental changes, local hazard
patterns, and the social dynamics of a community. This knowledge can complement
scientific data and help refine vulnerability assessments and adaptation strategies. For
instance, local fishermen may have detailed knowledge of nearshore currents and erosion
patterns that are not captured by broader scientific studies. Actively seeking out and
valuing this knowledge is essential for developing practical and effective adaptation plans.

Furthermore, adaptation planning must prioritize equity, ensuring that the burdens and
benefits of adaptation measures are distributed fairly. Vulnerable populations, such as low-
income communities, the elderly, and communities of color, often bear a disproportionate
share of climate risks and may have fewer resources to adapt. Engaging these communities
directly, understanding their specific needs and barriers, and designing adaptation
strategies that protect and empower them is a fundamental ethical imperative. This
involves ensuring equitable access to information, decision-making processes, and
resources for adaptation.

Funding and Implementing Coastal Adaptation
Measures

Translating robust coastal adaptation plans into tangible actions requires securing
adequate funding and establishing efficient implementation mechanisms. The financial
commitment for comprehensive coastal adaptation can be substantial, involving
investments in infrastructure, scientific studies, community outreach, and ongoing
maintenance. Identifying diverse funding sources and developing strategies for their
effective allocation is therefore a critical phase in the adaptation process for coastal
communities us.

Implementation is where plans move from paper to reality. This involves the coordination of
various agencies, the procurement of services, the execution of construction projects, and
the establishment of monitoring systems to track progress and adapt strategies as needed.
A well-defined implementation framework ensures that adaptation measures are carried out



effectively, efficiently, and in alignment with the overall goals of building long-term coastal
resilience.

Identifying Funding Sources

Securing funding for coastal adaptation is often a complex undertaking, requiring a multi-
faceted approach. Federal agencies, such as the Federal Emergency Management Agency
(FEMA), the National Oceanic and Atmospheric Administration (NOAA), and the U.S. Army
Corps of Engineers, offer various grant programs and technical assistance for coastal
resilience projects. State governments also play a crucial role, often providing matching
funds, dedicated resilience programs, and regulatory frameworks that support adaptation
efforts.

Local governments can contribute through dedicated budget allocations, bond measures,
and the implementation of local fees or taxes specifically for adaptation. Private sector
investment, including partnerships with businesses and philanthropic foundations, can also
be a valuable source of funding. Innovative financing mechanisms, such as resilience bonds
or public-private partnerships, are increasingly being explored. A comprehensive funding
strategy often involves leveraging multiple sources to finance a diverse range of adaptation
projects.

Phased Implementation and Monitoring

Given the scale and complexity of coastal adaptation, a phased implementation approach is
often the most practical. This involves prioritizing actions based on urgency, feasibility, and
cost-effectiveness. Initial phases might focus on critical assessments, community
engagement, and the implementation of lower-cost, high-impact measures. Subsequent
phases can then address larger infrastructure projects or more complex relocation efforts
as funding becomes available and understanding evolves.

Crucially, implementation must be coupled with robust monitoring and evaluation. This
involves tracking the performance of implemented adaptation measures, assessing their
effectiveness in reducing risks, and identifying any unintended consequences. Monitoring
data provides essential feedback for adaptive management, allowing communities to adjust
their strategies in response to changing conditions or the performance of existing
measures. This iterative process ensures that adaptation efforts remain relevant and
effective over time, continuously enhancing the resilience of coastal communities.

Case Studies and Lessons Learned in the US

Examining successful and challenging examples of coastal adaptation planning for coastal
communities us provides invaluable lessons for other regions facing similar threats. These
case studies highlight the practical application of different strategies, the importance of



community involvement, and the obstacles that can arise during the planning and
implementation phases. By learning from the experiences of communities across the
nation, we can refine our approaches and accelerate progress towards building greater
coastal resilience.

These real-world examples demonstrate that effective adaptation is a dynamic and evolving
process. They underscore the need for flexibility, innovation, and a deep understanding of
local contexts. The lessons learned from these diverse coastal communities offer a
roadmap for others embarking on their own adaptation journeys, emphasizing that
proactive planning and collaborative action are essential for navigating the challenges of a
changing coast.

Successful Adaptation Projects

Numerous coastal communities across the US have undertaken innovative adaptation
projects with demonstrable success. For instance, the city of Norfolk, Virginia, facing
significant flooding from sea-level rise and subsidence, has invested in a comprehensive
suite of strategies, including elevating roads, improving stormwater infrastructure, and
constructing floodwalls. Their proactive approach has helped to mitigate immediate flood
impacts and build long-term resilience.

In Louisiana, communities are actively engaged in marsh restoration and living shoreline
projects, which leverage natural systems to protect against erosion and storm surge. These
nature-based solutions not only enhance resilience but also provide ecological co-benefits.
The state's Coastal Master Plan, developed through extensive stakeholder engagement and
scientific input, serves as a model for comprehensive adaptation planning. These examples
showcase the effectiveness of tailored strategies, robust planning processes, and dedicated
investment in building stronger, more resilient coastal communities.

Challenges and Barriers to Adaptation

Despite the growing recognition of the need for coastal adaptation, significant challenges
and barriers persist across coastal communities us. One of the most substantial is the issue
of funding. The high cost of implementing major adaptation projects, such as large-scale
infrastructure upgrades or managed retreat programs, often outstrips the available local
and state resources. Securing consistent and sufficient funding remains a persistent hurdle.

Another significant barrier is political and social resistance. Adaptation measures,
particularly those involving land use changes or managed retreat, can face opposition from
property owners, local businesses, and residents who are concerned about economic
impacts, property values, or the loss of community character. Overcoming this resistance
requires extensive public education, transparent communication, and equitable
engagement processes. Furthermore, institutional fragmentation, where different levels of
government and agencies have overlapping or conflicting responsibilities, can complicate
coordination and hinder effective implementation. Addressing these multifaceted



challenges is crucial for advancing coastal adaptation efforts nationwide.

The Future of Coastal Adaptation Planning

As the impacts of climate change continue to intensify, the future of coastal adaptation
planning for coastal communities us will undoubtedly evolve. We can anticipate a greater
integration of advanced technologies, a more robust emphasis on nature-based solutions,
and a continued push towards more equitable and inclusive planning processes. The
lessons learned from past experiences, coupled with ongoing scientific advancements, will
shape more sophisticated and resilient strategies for safeguarding our coastlines.

The journey towards a climate-resilient future for coastal communities is ongoing. It
demands continuous learning, innovation, and a steadfast commitment to collaboration. By
embracing proactive planning, investing in sustainable solutions, and prioritizing the well-
being of all residents, coastal communities across the US can build a more secure and
prosperous future, capable of withstanding the challenges of a changing world and
preserving the unique character and vital resources of our cherished coastlines.

Innovations in Adaptation Technologies

The field of coastal adaptation is continuously being shaped by technological
advancements. Innovations in remote sensing and Geographic Information Systems (GIS)
are providing increasingly detailed and accurate data for vulnerability assessments and risk
mapping. Advanced climate modeling is allowing for more refined projections of sea-level
rise and storm impacts under various scenarios, enabling more precise planning. Drones
and autonomous underwater vehicles (AUVs) are being used for monitoring shoreline
changes, assessing the health of coastal ecosystems, and inspecting infrastructure.

Furthermore, the development of new materials and engineering techniques is improving
the performance and longevity of protection structures. There is also growing interest in the
application of Artificial Intelligence (Al) and machine learning for predictive modeling of
coastal hazards, optimizing adaptation strategies, and enhancing early warning systems.
These technological innovations promise to make coastal adaptation planning and
implementation more efficient, effective, and responsive to evolving conditions.

Scaling Up Nature-Based Solutions

There is a significant and growing trend towards scaling up nature-based solutions in
coastal adaptation. These strategies harness the power of natural ecosystems to provide
resilience against climate impacts. Examples include the restoration and expansion of
coastal wetlands, mangroves, oyster reefs, and seagrass beds. These ecosystems act as
natural buffers, dissipating wave energy, reducing erosion, and sequestering carbon.
Beyond their protective functions, they also offer significant ecological benefits, supporting



biodiversity and improving water quality.

As research further validates the effectiveness and cost-efficiency of nature-based
solutions, their integration into comprehensive adaptation plans is expected to increase.
This shift represents a move towards more sustainable, cost-effective, and ecologically
beneficial approaches to coastal resilience, recognizing that healthy natural systems are
fundamental to healthy coastal communities. The future will likely see a greater synergy
between engineered and natural solutions, creating more holistic and robust adaptation
strategies.

The Role of Policy and Governance

The effectiveness of coastal adaptation planning for coastal communities us is deeply
intertwined with supportive policy frameworks and robust governance structures. Future
advancements will likely involve the development of more integrated coastal zone
management policies that explicitly address climate change impacts and promote
adaptation. This could include updating land-use planning regulations to account for future
sea-level rise, establishing setback requirements for new development in vulnerable areas,
and streamlining permitting processes for adaptation projects.

Stronger intergovernmental coordination will also be essential, ensuring alignment between
federal, state, and local adaptation efforts. This includes harmonizing funding streams,
sharing data and best practices, and establishing clear lines of responsibility. Policies that
incentivize private sector investment in resilience and that support equitable adaptation for
vulnerable populations will also play a critical role in shaping a more secure and resilient
future for coastal communities across the nation.

FAQ

Q: What is the primary driver behind the need for
coastal adaptation planning in the US?

A: The primary driver is the escalating threat of climate change, manifested through rising
sea levels, increased frequency and intensity of extreme weather events like hurricanes
and storm surges, and accelerating coastal erosion. These factors directly endanger coastal
infrastructure, ecosystems, economies, and the safety of residents.

Q: What are the main categories of coastal adaptation
strategies?

A: The main categories are protection strategies (using hard and soft engineering to defend
coastlines), accommodation strategies (adapting to live with increased flood risk), and
managed retreat (planned relocation from high-risk areas).



Q: Why is community engagement so crucial in coastal
adaptation planning?

A: Community engagement is crucial because adaptation plans must reflect the specific
needs, values, and local knowledge of the people they serve. It fosters buy-in, ensures
equity, builds trust, and leads to more effective and sustainable solutions by incorporating
diverse perspectives and priorities.

Q: What are some examples of hard engineering
protection strategies?

A: Examples of hard engineering protection strategies include the construction of seawalls,
dikes, levees, and storm surge barriers. These are typically robust physical structures
designed to prevent or minimize the impact of flooding and wave action.

Q: How can coastal communities fund adaptation
measures?

A: Coastal communities can fund adaptation measures through a variety of sources,
including federal grants (e.g., FEMA, NOAA), state funding programs, local government
budgets, municipal bonds, private sector investment, philanthropic foundations, and
innovative financing mechanisms like resilience bonds.

Q: What are nature-based solutions in coastal
adaptation?

A: Nature-based solutions are adaptation strategies that utilize natural ecosystems to
enhance resilience. Examples include restoring coastal wetlands, mangroves, oyster reefs,
and dunes, which act as natural buffers against storm surges, reduce erosion, and provide
ecological co-benefits.

Q: What is managed retreat and why is it sometimes
necessary?

A: Managed retreat is the planned movement of people, infrastructure, and development
away from areas that are permanently or frequently threatened by coastal hazards. It is
sometimes necessary when protection and accommodation strategies are no longer
feasible or cost-effective, offering a sustainable long-term solution for safety and risk
reduction in extremely vulnerable locations.

Q: What are some common challenges faced by coastal
communities in implementing adaptation plans?

A: Common challenges include securing adequate funding, overcoming political and social



resistance to proposed measures, addressing issues of equity and ensuring vulnerable
populations are protected, navigating institutional fragmentation among different
government agencies, and the inherent uncertainties associated with future climate
projections.
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