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Abstract 
Regional planners are in an excellent position to play a vital role in climate change 

adaptation planning, preparing for unavoidable climate impacts, in the United States. This is 
particularly true for vulnerable coastal regions where projected impacts are the most severe. 
While substantial attention and action is being given to mitigating the human contribution to 
climate change, the US has been slow to initiate adaptation planning for both projected changes 
and those already being experienced.  

Laden with uncertainty and complexity, preparing for predicted coastal impacts such as 
sea-level rise and increased storm intensity has met many barriers that current “top-down” 
national and state leadership seems unable to overcome. At the same time, “bottom up” 
adaptation efforts from the local level are limited by factors such as lack of technical capacity, 
social understanding and political support. Given these limitations, as well as large variance of 
climate change impacts projected across different landscapes and geographies, adaptation 
planning and implementation could benefit greatly from an increased emphasis on a more 
regional scale.  

How can regional planners step up to such a tremendous challenge?  An investigation of 
three regional planning district councils in coastal Virginia reveals progressive adaptation 
planning already underway. Harnessing regional planners’ strength in coordination and 
collaboration, these efforts bring together a range of professions, community leaders, politicians, 
academics and the general public to help build consensus and support for action. Enhanced 
dialogues and involvement among key stakeholders lead to the legitimacy and community buy-in 
that is needed to overcome substantial social, political, legal and economic barriers that currently 
stand in the way of adaptation planning. 

  

"To ignore rising sea level in the design of civil works would be like ignoring the health effects of 
smoking a cigarette. We've gotten to that point." 

- Jim Titus, EPA 
 

“Adapting to the changing climate will engage many professions, but planners will be in 
the thick of it.” 

- Michael Bayer, APA 
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While variation in climate has occurred 
throughout history, what is different with 
observed and projected climate change in the late 
20th and early 21st centuries is that changes are 
happening at an accelerated rate, which a strong 
and credible body of evidence directly links to 
anthropocentric causes (National Research 
Council 2010). Greenhouse gas (GHG) emissions 
caused by human activity are pointed to as the 

largest contributor to 
these changes. Although 
stirring up controversy 
and skepticism in its 
path, overall this link has 
increased inter-national 
acceptance of the need 
for a coordinated 
response, sparking 
major efforts to mitigate 
emissions through 
initiatives such as 
promoting renewable 
energy, reducing vehicle 
miles traveled and 
improving energy 
efficiency.  

As John Holdren, Advisor to President 
Obama for Science and Technology, explained at a 
national summit on adaptation in May 2010, we 
have three response options to climate change, 
“mitigation, adaptation and suffering…and we’re 
already doing some of each” (Holdren 2010). If the 
aim is to minimize suffering we must implement a 
mix of both mitigation and adaptation. Holdren 

proposes that a mitigation-only strategy “would 
be insanity”. At the same time, adaptation alone 
will not work, as it becomes more expensive, 
more difficult and less effective as the changes in 
climate become increasingly severe. Giving equal 
emphasis to both adaptation and mitigation is a 
trend that is slowly becoming embedded in 
strategies, both nationally and internationally, in a 
balance that has been concisely referred to by the 
UN as “avoiding the unmanageable and managing 
the unavoidable” (Holdren 2010). Integrating both 
strategies, especially in new development and 
redevelopment projects, shows great promise in 
providing “low regrets” strategies with “win-win” 
outcomes that achieve social, economic and 
environmental goals1

 

.  

                                                      
1 “Low regrets” actions provide important benefits at 
relatively little additional cost or risk, while “win-win” 
actions reduce the impacts of climate change while 
providing other environmental, social or economic benefits. 
(The Climate Impacts Group et al.,  2007) 

California Academy of Sciences, San Francisco - Green roofs, 
a “win-win” mitigation/adaptation strategy, reducing energy 
use, urban “heat island” effect and stormwater runoff. 

“Adaptation practices 
refer to actual 
adjustments, or 
changes in decision 
environments, which 
might ultimately 
enhance resilience or 
reduce vulnerability to 
observed or expected 
changes in climate.” 
(Adger 2007) 

 

I. Overview 
Global climate change is increasingly regarded not as a questionable future phenomenon but an 

observable one of the present. Many parts of the world are now experiencing discernible shifts in 
temperature, precipitation patterns and sea level – trends that even the most ambitious efforts to reduce GHG 
emissions cannot prevent and to which society will need to adjust. Adaptation accepts that some degree of 
future climate change is inevitable, regardless of mitigation efforts. As defined by the Intergovernmental Panel 
on Climate Change (IPCC), “adaptation practices refer to actual adjustments, or changes in decision 
environments, which might ultimately enhance resilience or reduce vulnerability to observed or expected 
changes in climate” (Adger 2007). Adaptation seeks opportunities to reduce future harm as well as decrease 
costs and other losses down the road.  
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With some of the most dramatic climate 
impacts on society projected for urban coastal 
areas, adaptation efforts to prepare for those 
impacts, including accelerated sea-level rise (SLR) 
and more severe coastal storms, seem to be 
receiving particularly focused attention. Even 
under conservative scenarios, coastal regions 
across the US are projected to experience up to 
two feet of SLR from the present to 2100 – a 
tripling of rates of SLR over the 20th century 
(Solomon et al. 2007).  As elaborated in the 
following section, this risk is compounded by 
unsustainable coastal development patterns, as 
well as the combined threat of other projected 
climate impacts such as increased coastal erosion 
and storm intensities. 

Although degrees of human adaptation to 
changes in climate have occurred throughout 
history, adaptation referred to in this paper is that 
of deliberate efforts designed to deal with impacts 
of human-induced climate change. This 
designation is consistent with most emerging 
research and literature on adaptation, a point that 
often drowns the subject with the same debate 
and controversy that is faced by mitigation efforts. 
For adaptation, this is not a necessary hurdle, 

because most action can be integrated, or 
“mainstreamed” (as discussed in Section III) into 
current frameworks and initiatives without having 
to prove the cause of climate impacts. 

The anticipated impacts of climate change 
closely link the natural and human-built world, 

since they share many of the same physical 
threats. They can also be linked in mutually 
beneficial ways.  The efforts of coastal regions, for 
example, to allow the migration of natural 
habitats by reducing artificial shoreline protection 
measures, protect the integrity of natural 
ecosystems. These ecosystems in turn can provide 
a critical barrier to SLR and hazard mitigation. A 
variety of practices and alternatives to shoreline 
protection have emerged that allow a more 
healthy and resilient relationship between coastal 
development and its natural surroundings. 

Challenge and Opportunity for 
Planners 

Climate change poses some of the most 
difficult challenges the planning profession has 
ever faced – challenges planners are well 
positioned, but often not well equipped to meet. 
The ability of urban and regional planners to 
respond to the impacts of climate change requires 
a comprehensive perspective, long-range outlook 
and a broad, interdisciplinary skill-set that in many 
ways epitomizes the unique and important role of 
planners. Edward Blakely, Recovery Director for 
New Orleans, proposes that “there is no more 
urgent role for planners in the years ahead than to 
plan and help implement adaptation to climate 
change” (Flint, 2010).  

The science, inherent uncertainty and 
controversial solutions involved in responding to 
climate change create a divide between the 
scientific community and the general public. This 
divide is similar in many ways to others bridged by 
planners on a daily basis, breaking down complex 
issues and meeting them with holistic solutions.  It 
is exemplified in their work in transportation 
planning and other environmental issues such as 
stormwater management. Planners are constantly 
balancing the demands of stakeholders and 
keeping private property tensions at bay. Climate 
change impacts offer a similar opportunity for 
planners to use their expertise in communication 
and broad skill-set to work towards on-the-ground 
solutions with public support. From preparing 
communities threatened by SLR, flood and 

Already experiencing SLR impacts - spring high tide 
in Dorchester County, MD 
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drought, to addressing public health concerns 
from extreme heat events and shifts in disease 
patterns, planners will play an instrumental role in 
bringing a variety of experts to the table and 
helping them communicate their messages. 

While planners may have an obvious role 
in preparing communities for climate impacts, 
how can they start and at what scale? Ultimately, 
adaptation planning will be needed from a global 
to a local scale, with varying roles at each level 
and requiring integration across all levels (Smith 
et al. 2010). It is also clear that decisions on how 
to address climate change should not be made in 
isolation, creating an added challenge for planners 
to help coordinate adaptation efforts across 
relevant levels of organizations, agencies and 
government. In fact, planners are already working 
extensively with engineers, climate scientists and 
public health officials to anticipate likely climate 
impacts and to plan urban infrastructure to cope 
with those changes (Bayer, Frank and Valerius 
2010). 

The US Federal Government is building 
towards a stronger role by rapidly expanding its 
coordination efforts. For example, the Global 
Change Research Program (USGCRP) and the 
White House’s Interagency Climate Change 
Adaptation Task Force are both working to 
coordinate adaptation research and efforts across 
different agencies and governments. While these 
efforts are noteworthy, a top-down adaptation 
response will struggle to fully address the diverse 
regional climate variations that require the direct 
involvement of local expertise and participation.  
In most cases, efforts at a state level will likely not 
be sufficiently dispersed. Bottom-up approaches 
are equally as problematic. Local governments are 
generally under-equipped in technical knowledge 
and fiscal resources to address problems alone. 
Local leaders also face significant social and 
political barriers.  

Based on the success and resounding 
potential shown in case studies of regional 
adaptation planning efforts, my proposed 
response is to place a much stronger emphasis on 
the role of regional planning entities, which are 

well-positioned to initiate and facilitate 
adaptation efforts. Without detailing what an 
adaptation plan or strategy might look like, my 
emphasis is to match the planning needs 
associated with climate impacts with the role that 
regional planners have to offer. 

Vital Role of Regional Planners 
The role of regional planning in the US is 

currently constrained due to limited funding, thin 
staff capacities, and most importantly the lack of 
political power relative to other levels of 
government. While these limitations are 
important to acknowledge, they need not inhibit 
the ability to take the critical first steps for climate 
change adaptation. 

Regional planning entities such as regional 
councils, metropolitan planning organizations and 
councils of government are in a unique position to 
facilitate inter-jurisdictional cooperation that 
brings together a variety of stakeholders and local 
leaders in order to address cross-cutting and long-
term issues. These entities encompass multiple 
localities, enabling them to convene forums on 
inter-jurisdictional issues that require a regional 
focus, such as infrastructure, growth management 
and transportation planning. Such tasks cannot be 
done effectively by local governments acting in 
isolation and are not achievable at the broader 
scale of state or federal level planning because of 
their inability to address the specific needs and 
constraints of local stakeholders.  
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Planners facilitate discussion in Eco-city Alexandria 
community meeting 
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While regional adaptation planning is 
important across all landscapes, for a variety of 
reasons it is of critical importance in vulnerable 
coastal regions where climate change impacts are 
projected to be most severe. Coastal regional 
planners should play a vital role in planning for 
climate change adaptation in the United States, 
particularly to impacts of SLR. Based on the 
findings of my research, particularly from case 
study interviews of regional planning entities in 
coastal Virginia, I have compiled the following list 
summarizing the action coastal regional planners 
are in an opportune position to undertake:  

 Monitor local SLR and other climate impact 
projections, which vary widely across the 
country, but are fairly consistent within more 
localized regions. 

 Facilitate communication across local 
jurisdictions to communicate the needs, barriers 
and opportunities that are specific to local 
communities in addressing SLR. 

 Establish and facilitate focus groups to create a 
dialogue between respected technical experts 
and key stakeholders to raise awareness, outline 
risks associated with impacts and work towards 
pragmatic solutions. 

 Coordinate and “mainstream” adaptation 
through education and community involvement 
campaigns that communicate scientific 
information and adaptation options to lay 
persons. 

 Act as liaison between local, state and federal 
governments to form strategies, take advantage 
of funding opportunities, and help guide policy. 

 Formulate approach strategies appropriate for 
the region, based on the above. 

Research clearly indicates that the earlier 
adaptation planning takes place, the more 
effective and inexpensive the adaptation on the 
ground can be (Smith, Cruce and Seidel 2010, 
California Natural Resources Agency 2009). 
Equally, the longer society waits to adopt 
adaptation efforts, such as coastal retreat policies, 
the more irreversible the risks to society of 

current development patterns will be. The 
growing consensus among leading scientists is 
that we cannot afford to stall adaptation any 
longer. As the above-mentioned strengths of 
regional planning entities are of most importance 
in the initial steps of adaptation, now is the time 
to act. 

Methods 
Building towards my conclusions outlined 

above, in this study I examine the emerging field 
of adaptation planning in the US – in science, 
literature and practice. I begin by detailing 
research findings specific to coastal climate 
change impacts and regional variations, also 
covering the history of development patterns and 
adaptation needs for vulnerable coastal areas of 
the country. Based on a review of literature, plans 
and strategies prepared by early adaptation 
leaders, I then outline current thought in the field 
of adaptation and summarize other fields 
supporting the importance of adaptation planning 
at the regional level. I next summarize adaptation 
initiatives being implemented across the US at the 
national, state, regional and local levels.  

Using the above as a backdrop, I then 
summarize my findings from three case studies 
evaluating adaptation efforts of regional planning 
entities in coastal Virginia.  A qualitative analysis 
of these efforts seeks to better understand the 
role of regional planning in addressing climate 
change impacts, exploring the techniques that 
they have employed to engage local stakeholders, 
planners and elected officials to overcome the 
barriers associated with climate change and SLR. 
Given the limited number of case studies, a series 
of interviews of project leaders from each region 
was used as a primary way to gather information, 
with one interview conducted in person and the 
remainder by telephone. Additional information 
was gathered from regional planning and state 
government websites, as well as supplementary 
materials provided by interviewees. 

Incorporating case study findings with the 
rest of my research, I then synthesize findings and 
offer conclusions. Additional information is 
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provided in the appendix to delve into more detail 
on US adaptation leaders, my literature review 
and the case studies.  
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Over the past 100 years, mean global average 
temperature has increased by approximately 
1.5oF. By 2100, it is projected to have risen by 
another 2o to 11.5oF (Karl, Melillo and Peterson 
2009). Rising temp-eratures can lead to a wide 
variety of direct effects, including: 

 Increased precipitation in some areas, 
decreased in others; 

 Decreased snowpack; 
 Increased evaporation; 
 Increased extreme weather events; 
 Sea-level rise. 

Collectively, these daunting impacts have 
increased attention across government, literature 
and the media as to what climate change will 
mean for humanity over the coming century. 
Projections warranting the most attention have 
been those relating to SLR. This has been due in 
part to it being easier to quantify and because 
there are a large number of “vulnerable” coastal 

population centers in the US. It is essential to 
recognize, though, that “vulnerability”2

SLR Projections and Impacts 

 associated 
with climate change can be grouped under two 
broad categories: the vulnerability of human 
systems and the vulnerability of natural systems.  
It is critical for adaptation to incorporate both 
natural and human vulnerability when considering 
impacts and response options. While adaptation 
will be needed across many different fields and 
perspectives, looking through the lens of a 
regional planner, the focus of this paper is on 
human vulnerability  and specifically the built 
environment.  

The IPCC estimates global SLR aver-ages 
over the last century to be around 7 inches, with 
projections that it will rise a further 7 to 23 inches 
by 2100 (IPCC 2007).  Because these IPCC 
estimates do not account for the important, yet 
problematic projections of “ice flow dynamics”3

                                                      

2 The concept of vulnerability is defined by the IPCC as “the 
extent to which climate change may damage or harm a 
system” that is dependent “not only on a system’s 
sensitivity, but also on its ability to adapt to new climatic 
conditions” (IPCC 2007). There is extensive literature 
devoted to vulnerability, with particular focus on socio-
economic factors.  

, 
many argue that they are too conservative and 
estimate worst case SLR scenarios ranging 
between 31 to 80 inches by 2100 (Pfeffer, Harper 
and O’Neel 2008). While most current response 
strategies are based on the conservative end of 

3 Model used for projection of SLR by IPCC excludes “future 
dynamical changes in ice flow” such as major shifts in 
glaciers or polar ice caps due to melting that are difficult to 
predict.  (Solomon et al. 2007) 

II. Coastal Climate Change 
To properly address the subject of SLR and coastal impacts over the next century, this section explores 

the following: greater detail about projected impacts and regional variations, a historic background of coastal 
development patterns, and an overview of the evolving field of adaptation planning based on my literature 
review. While my focus is primarily planning responses to coastal issues directly related to SLR, this information 
provides a necessary background for climate change more generally. 

 

Past, Present and Predicted Sea Level Trends (IPCC 2007) 
 



  

 
9 

Many coastal areas of the US are already being 
affected by SLR, including (CCSP 2009): 

 Roads and urban centers in low elevation 
areas more frequently flooded during spring 
high tides; 
 Flooding of low-lying regions by storm surges 

and spring tides becoming more frequent; 
 Wetland losses in certain areas; 
 Fringe forests dying and being converted to 

marsh; 
 Farmland and lawns being converted to 

marsh; 
 Inland “ghost forests” of standing dead trees 

killed by saltwater intrusion; and 
 Saltwater intrusion into estuaries, threatening 

freshwater and estuarine resources and 
ecosystems. 

 

estimates, it is important to be aware of the more 
dire projections and attempt to create tools and 
policies that can be adaptive to evolving 
projections of risk – a thought with correlations 
with adaptive natural resource management that 
is detailed in Appendix B.  

A large variety of regional coastal 
conditions and oceanic factors contribute to 
significantly different rates and degrees of SLR 
across the US. As detailed in a recent study at Yale 
School of Forestry and Environmental Studies, SLR 

could vary by as much as several feet between 
different coastal regions of the US. A variety of 
factors such as prevailing winds, changing ocean 
currents, and even gravitational forces could lead 
to some coastal areas being inundated, while 
others remain dry (Lemonick 2010). In addition to 
these factors, subsidence and uplift will likely play 
the strongest role in this variation, with land in 
some areas subsiding due to the effects of 
erosion, while a few areas are rising (CCSP 2009). 
In many US examples, scientists attribute this to 
the effects of glaciers, as is the case in the 
Chesapeake Bay region where land uplifted from 
glaciers is now receding. Areas of coastal 
Louisiana are seeing expedited subsidence at 
quadruple the pace of similar geographies, due in 

part to the extraction of oil and gas off the coast 
(Lemonick 2010). 

This variety of effects is cumulatively 
referred to as “relative sea level” (RSL) and is vital 
to preparation and planning at a more local or 
regional scale (N.C. Coastal Resources Commission 
2010). The National Oceanic and Atmospheric 
Administration (NOAA) asserts that RSL trends 
“are typically the most critical for many coastal 
applications, including coastal mapping, marine 
boundary delineation, coastal zone management, 

coastal engineering, sustainable 
habitat restoration design, and 
the general public enjoying their 
favorite beach (NOAA 2010).” 
Understanding and predicting RSL 
at a local or regional scale is 
currently not given adequate 
support or the emphasis needed 
to facilitate dialogue between 
necessary groups of land 
managers, planners, experts and 
local stakeholders.  

The impacts of SLR for 
coastal areas have implications 

for almost every aspect of planning 
for human settlements, as well as for 
natural environments. Many coastal 

Map illustrating regional trends in sea level, with arrows representing the 
direction and magnitude of change (NOAA 2010) 
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areas are extremely vulnerable to even small 
fluctuations of climate due to their low-lying 
elevations and their complex sensitivities, which 
exist even without the threatening impacts of 
climate change.  

While scientific evidence is not yet 
conclusive, many project that warmer ocean 
surface temperatures may lead to increased 
intensity of tropical cyclones (hurricanes and 
typhoons), with changing patterns such as landfall 
further north on the US East coast (IPCC 2007). 
Increased storm surges4

Offering a clear reality check for the 
importance of addressing these issues, the 2010 
US hurricane season is shaping up to be the most 
active since record-breaking 2005, with forecasts 
estimating up to seven major hurricanes (NOAA 
2010). This is especially worrisome for the 
Northeast coast, where models from Weather 
Services International (WSI) predict the threat of 
hurricane landfall to be on a par with that of 
Florida and Gulf Coast states (WSI 2010). Including 
some of the most dense areas of coastal 
development in the US, Northeast metro-politan 
areas such as Boston and New York are highly 
vulnerable to impacts associated with hurricanes, 
because they have not had to react to the same 
history of hurricane devastation experienced in 
the US Southeast and Gulf regions.  

, in addition to the intense 
forces of wind and rain associated with these 
storms, exacerbate rates of coastal subsidence 
and will compound each of the impacts of SLR 
listed above. 

                                                      
4 Storm surge is defined by the Federal Emergency 
Management Agency (FEMA) as “simply water that is 
pushed toward the shore by the force of the winds swirling 
around a hurricane” or other intense storm. FEMA, in 
collaboration with other Federal agencies, has developed a 
SLOSH (Sea, Lake, and Overland Surge from Hurricanes) 
Model to help predict storm surge. FEMA, Hurricane 
Hazards: Storm Surge, Federal Emergency Managemet 
Agency (FEMA), June 4, 2009, 
http://www.fema.gov/hazard/hurricane/hu_surge.shtm 
(accessed June 2, 2010). 

 

A recent study by lead Environmental 
Protection Agency (EPA) scientist James Titus 
(2009) indicates that 60% of dry land less than one 
meter above sea level along the US Atlantic coast 
is either developed or unavailable for inland 
migration of wetlands, and that less than 10% is 
set aside for conservation “that would allow 
coastal ecosystems to migrate inland.” Titus states 
that property owners and land use agencies are 

Sidebar – Coastal Population Trends 

According to the US Census Bureau, 
coastal populations of the US located in counties 
along the nations saltwater coastline account for 
over 29% of the US population and five of the ten 
most populous cities. The population of coastal 
counties has grown from 47 million in 1960 to 87 
million in 2008, growing at a rate 15 percentage 
points higher than that of the remainder of the US 
(US Census Bureau 2010). This growth is 
particularly significant when considering that 
coastal counties only make up 17% of the nation’s 
land area. 

Outpacing the US average, coastal 
counties have added over 20 million housing units 
since 1960, trends that also align with significant 
commercial development (US Census Bureau 
2010). Coastal development puts increased 
pressure on open space, including valuable coastal 
ecosystems and farmland, which are estimated to 
be losing 2,000 acres per day to other uses (NOAA 
2005). These pressures follow a history of 
unsustainable coastal growth patterns that have 
destroyed the integrity of many natural systems. 
This has led to increased vulnerability to the 
effects of SLR and increased coastal storms 
affecting these systems, as well as the adjoining 
coastal communities that they would naturally 
serve to protect. With SLR, these coastal 
ecosystems, including offshore barrier islands and 
dune ecosystems, will be forced to gradually 
migrate inland, a movement now highly impeded 
by development.  
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generally unprepared because they have not 
decided how they will respond to SLR, nor have 
they prepared maps to delineate where shore 
protection or retreat are likely (Titus 2009). This 
lack of preparation prevents realistic assessment 
of consequences of SLR and impairs efforts to 
prepare for them. 

Scientists, planners and land managers are 
not the only ones concerned about climate 
change. Financial institutions and insurance 
companies are among those most involved in 
assessing climate impacts, particularly in putting 
those impacts into discernible monetary values. 
Recent reports, such as a joint effort between 
World Wildlife Fund (WWF) and Allianz, have 
combated climate skeptics and those reluctant to 
invest in expensive adaptation efforts by bringing 
serious economic data to the table warning of the 
dramatic cost of inaction. The WWF report, Major 
Tipping Points in the Earth’s Climate System and 
Consequences for the Insurance Sector, estimates 
that around 2 feet (.65m) of SLR will increase 
coastal asset exposure from a current estimated 
$US 1.4 trillion to $US 7.4 trillion by 2050 (Lenton, 
Footitt and Dlugolecki 2009). 
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 There is a false assumption that adaptation 
planning is a “new” idea that is yet to establish 
credibility or consensus in key practices. 
Significant scientific contributions to identifying 
the connection of SLR with human-induced 
climate change have been made since the 1980s, 
with a 238-page book entitled “Greenhouse Effect 
and Sea Level Rise: A Challenge for this 
Generation”, published in 1984 by EPA employees. 
This forward-thinking text addresses almost all of 
the same climate impacts mentioned above.  

Similarly, the primary approaches to SLR 
being proposed and assessed today have been 
established and consistent in international 
literature for over 20 years. “Strategies for 
Adaptation to Sea Level Rise”, a report produced 
by the IPCC in 1990, remains one of the most 
comprehensive sources on the subject. Prepared 
by a collaborative Working Group that included 
representatives from 69 countries, this report 
groups responses to SLR into categories of retreat, 
accommodation and protection actions, defining 
and depicting them as follows (IPCC 1990): 

 Retreat involves no effort to 
protect the land from the sea. The coastal 
zone is abandoned and ecosystems shift 
landward. This choice can be motivated by 
excessive economic or environmental impacts 
of protection. In the extreme case, an entire 
area may be abandoned.  

 Accommodation implies that 
people continue to use the land at risk without 
attempting to prevent the land from being 

flooded. This option includes erecting 
emergency flood shelters, elevating buildings 
on piles, converting agriculture to fish farming, 
or growing flood or salt tolerant crops. 

 Protection involves the con-

Illustration of adaptive responses to SLR (IPCC 1990) 

III. Adaptation Planning Overview 
Adaptation accepts that some degree of future climate change is inevitable regardless of mitigation 

efforts. Therefore, adaptation refers to “adjustments made in natural or human systems” to better respond to 
“actual or expected climatic stimuli or their effects” (IPCC 2007). Adaptation takes advantage of opportunities 
to reduce future harm and avoid higher costs and losses in the future. Responding to projected climate impacts 
for coastal areas is in many ways easier than for other geographies because the impacts associated with SLR, 
although still variant in pace and magnitude, are more straight forward. While regional variation adds a great 
deal of challenge to planning for SLR, coastal adaptation planning offers a high number of “win-win” 
opportunities that will be described in more detail below. 
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struction of hard structures such as sea walls 
and dikes, as well as soft solutions such as 
dunes and vegetation, to protect the land 
from the sea so that existing land uses can 
continue. Often synonymous with “shoreline 
armoring”, protection can eliminate wetlands 
and beaches. 

In 2010, these categories and their 
definitions remain the national standard, reflected 
in the fact that the same report is still the primary 
reference quoted by authorities such as the EPA 
(EPA 2009). With this said, over the past 20 years 
each category has evolved with innovation and 
technology. There have also been evolving 
debates that address the strengths and 
weaknesses of each category, and where each is 
most appropriate. While the 1990 report remains 
valid in its science as well as in its suggestions for 
large-scale response, it falls short of addressing 
the importance of local and regional planning or 
the potential barriers to implementation. 

The decision as to which adaptation 
approach is easiest or most feasible is difficult 
because each approach comes with a complexity 
of economic considerations. Comparing costs and 
benefits is difficult, if not impossible, for the long 
timelines and high levels of uncertainty involved. 
Some scientists, such as Titus, point out significant 
ecological externalities of different approaches 
that must be considered, such as negative impacts 
associated with shore protection options, which 
he indicates in many cases can “imperil” rather 

than protect (Titus 2009). Protection structures 
such as bulkheads or dikes can prevent “the inland 
migration of coastal ecosystems, which are 
instead squeezed between rising sea and 
bulkheads built to protect communities” (CCSP 
2009).  

Storm events such as Hurricane Katrina 
and the breach of the New Orleans levees 
demonstrate that in many situations shore 
protection measures can increase risk. In general, 
engineered protection features or structures such 
as dikes and levees can lead to a false sense of 

security and encourage increased development in 
areas that are at risk (Titus 2009), since these 
features may not withstand the increased severity 
of storms or SLR and therefore fail to offer 
protection for projected climate impacts.  

Approach Option Costs Benefits 

Retreat        Short-term 

                      Long-term 

Higher: Loss of property value etc Lower: Potentially none 

Lower: May save money over time Higher: Prevents loss of property and life 

Protection   Short-term 

                      Long-term 

Moderate: Structures are expensive  Higher: Retains safety and property value 

Higher:  Need to retrofit or replace Lower: Could imperil rather than protect 

New levee protecting Lower Ninth Ward 
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Table 1. Qualitative example of cost benefit analysis of protection and retreat options in preparation for SLR 
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Comparing the pros and cons of retreat 
and protection approaches to deal with SLR is an 
important example of the need to evaluate cost 
and benefits, as well as the short-term and long-

term considerations of different options. Table 1 
is a simplified, and hypothetical, overview of such 
an exercise. It makes a number of assumptions, 
including accelerated SLR occurring over the long-
term and that maintenance costs of retreat will be 

Sidebar - Alternatives to Shoreline Protection  

A variety of alternatives to shoreline protection allow for a more healthy and resilient relationship between coastal 
development and its natural surroundings. Accommodation, or “soft” shoreline protection, options have significantly 
evolved over the last 20 years and now include alternatives that generate fewer impacts than “hard” traditional 
shoreline protection, including the following techniques (CCSP 2009): 

 Beach nourishment – the purposeful addition of native beach material such as sand or gravel, to make the beach 
wider and higher. These efforts offset erosion processes in the short-term, but generally require periodic “re-
nourishment.” 

 Elevating structures – the lifting of built structures onto stilts, pilings or onto elevated land to protect them against 
the risk of flooding or storm surge. This can be a retrofit to existing buildings, or precaution built in to new ones.  

 Floodproofing – building modifications intended to limit the amount of damage that will occur during a flood by 
either sealing the structure or modifying it in a way that ensures minimal damage. 

 Living shorelines – a shore protection concept using native materials, structural elements as well as vegetation that 
allows for natural coastal processes to be retained.  

Retreat options have also increased over recent years, enabled by progress in planning, regulatory and legal 
mechanisms. These have helped to facilitate “planned retreat” and to avoid both the impacts of protection and the risks 
still inherent with accommodation. Options include (CCSP 2009): 

 Rolling Easements – regulatory mechanisms that prohibit shoreline protection and allow the migration of beaches or 
wetlands inland as the shoreline recedes due to erosion or SLR. Now in place in Maine, Rhode Island, South Carolina 
and Texas, they work in two different ways: requiring a property owner to yield to public interest in allowing 
wetlands/beaches to migrate inland, or through government regulation that preserves the environment and/or 
public access to the coast. 

 Conservation easements – a private mechanism that is facilitated by a land conservation organization that dictates 
how the owner of the land can develop on it. Rolling easements can also be implemented as a type of conservation 
easement. 

 Transfer of Development Rights (TDR) – TDR is a popular growth management tool that helps protect low-lying 
coastal areas. They offer a means for localities to reduce development in vulnerable areas and encourage 
development where it is more appropriate using incentives such as easements and density bonuses. 

 Buyout and acquisition programs – forced or voluntary efforts to remove development from vulnerable areas where 
properties are obtained through voluntary purchase, imminent domain and other mechanisms. 

 Setbacks and flood hazard regulations – regulatory steps to purchase or prohibit properties that are vulnerable to 
SLR by requiring new construction be located a minimum distance from coastal shorelines. 

 Strategic long-term planning – sweeping efforts to concentrate development in areas that are less vulnerable. This is 
being done in areas such as coastal Maryland where density restrictions are being enforced. Maryland is also 
considering new zoning that does not allow any new construction, or rebuilding, in the most vulnerable coastal 
areas, accommodation retrofits. Policy can also distinguish areas where the government will and will not pay for 
public infrastructure or subsidize shoreline protection measures, allowing the real estate market to respond without 
heavy-handed government involvement. 
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Elevated Home in New Orleans’ Lower Ninth Ward 
built by the Make it Right Foundation  

low. While the benefits of protection may 
outweigh the costs in the short-term, over the 
next 50-100 years protection structures may 
prove to be inadequate.  

State and federal initiatives, such as the 
Climate Ready Estuaries Program, attempt to 
quantify these extra costs of protection, to 
encourage localities to expand their planning time 
horizons.  It is an example of the uncertainties and 
socio-economic complexities facing planners and 
other decision makers when trying to choose 
between different adaptation options and 
strategies.  The same exercise can be used when 
comparing many difficult adaptation options, 
ranging from strategies to protect freshwater 
mussels, to the diversification of local tourism.  

Alternatives to shoreline protection are far 
from being “one size fits all” and need proper 
funding mechanisms and legislative backing so 
that they can be designed for specific localities. 
Regional planners and other local leaders will 
need to bring together private and public players 
and property owners, and educate them in the 
alternative options to “hard” shore protections, 
which have a much higher risk and impact.  

The Urban Land Institute points out that 
natural stresses to coastal development, such as 
SLR and storms, are exacerbated not only by 

climate change, but also by social and economic 
factors. Due to the invariably high value of coastal 
areas as popular destinations, as well as being 
places of residence and business, “people will go 
to extraordinary lengths to protect property near 
the shore. This behavior – the need to protect 
coastal property – is responsible for what is 
probably the greatest threat to shorelines: the 
practices we use trying to stabilize it” 
(Pawlukiewicz 2007). 

As Titus (2009) summarizes, “in the long-
term, policy makers will need to reevaluate 
whether current approaches and justifications for 
decisions regarding coastal development and 
protection need to be modified to reflect the 
increasing vulnerability to acceleration of SLR.” 
The failure to initiate and facilitate the discussion 
of future policy options at a more local scale 
relates to a federal government emphasis that is 
in need of fundamental changes.   This is referred 
to in Sections IV and V below. 

Literature Review 

Literature specifically addressing 
adaptation planning is rapidly emerging from a 
variety of different organizations and levels of 
government. In contrast to the media spotlight 
and early waves of climate change literature 
focusing on global impacts and international 
responses, many authors and organizations 
addressing adaptation are increasing their 
emphasis on regional and local assessment of 
impacts. As discussed in the previous section, this 
emphasis responds to growing evidence of 
regional variation in the impact of climate change, 
as well as the cross-jurisdictional need for 
coordinated local response. 

Kennel proposes the need to “think 
globally, assess regionally, act locally” and for the 
scientific community to help by providing local 
leaders with regionally specific data about climate 
change impacts, which is needed to inform and 
motivate action.  Kennel describes global climate 
projection models as “helpful but not sufficient” 
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and calls for new analytic tools for “truly” regional 
climate forecasts, not national or state. This data 
will assist local leaders in seeing what the future 
might hold for their region and understand how 
actions that they take will make a difference. 
Kennel cites a detailed climate change assessment 
released in California in 2008 as an example of 
local action being empowered by the provision of 
regional data.  Kennel attributes this statewide 
report, Our Changing Climate, to state and 
county-level action and to the establishment of 
regional learning networks spanning many 
jurisdictional (and even international) boundaries 
(Kennel 2009).  

The more localized scale of this 
assessment breaks through the social, political, 
legal and cultural roadblocks that are inherent in 
many national or international studies, which are 
“more distant and relatively abstract.” In essence, 
the critical element of the study's success was 
that it provided the answer that people are 
desperate to hear to the often-neglected question 
of “What does it mean for me?” In this situation, it 
directly motivated political action (Kennel 2009).  

While his regional emphasis is relevant and 
compelling, I argue that where Kennel and many 
other proponents of science-based climate 
impacts solutions fall short, is in providing no 
advice as to who will communicate the 
complicated and often highly technical regional 
climate change information to the general public. 
Getting the scale to a level that is understood by 
local laypersons is a start, but scientists are 
generally not highly skilled in breaking through 
the next barrier, which is making the information 
understandable to a general audience. Hand in 
hand with this element is the provision of practical 
solutions to accompany the science. It is all well 
and good to know that sea levels are expected to 
rise two feet, but what are the best practices for 
dealing with it? What changes in policies and 
regulations are needed? What legal concerns 
need to be addressed? How does a local planner 
deal with issues that transcend his or her 
boundaries? It is these questions that are an open 

door for planners to apply their unique and broad 
skill-set to help bridge such gaps.  

Regional Consensus and Collaboration 

Adaptation’s call to action for planners is 
far from straight forward, but there are a few 
areas of literature that have created tools and 
frameworks to help local or regional planners play 
the role of mediator between a complex cast of 
stakeholders in order to address what is almost 
always a complicated set of problems. Consensus 
building and collaborative planning are two of the 
most essential components. 

Consensus building approaches are a well-
established element of the toolboxes of planners 
and facilitators. They have been particularly well 
implemented in addressing controversial land use 
decisions that necessarily involve complexities 
that transcend the capabilities of most individual 
local governments. This is especially the case in 
the context of regional or metropolitan area 
planners, with issues that no single entity or level 
of government can adequately address on its own, 
such as planning for open-space preservation, 
transportation, or affordable housing (Susskind 
and Hoben 2004).  

The same concept applies equally to 
environmental and natural resources issues, such 
as watershed management. With a variety of 
diverse stakeholders involved, decisions made on 
these issues have a wide impact on ecosystems, 
environmental conditions, economy, livability (for 
example, recreation etc) and intrinsic values that 
are important to a local community. Decisions 
within these topic areas usually have added 
complexity as a consequence of the inclusion of 
scientific theory or projections that come with a 
degree of uncertainty, or in “shades of gray”, 
which inevitably leads to higher levels of 
controversy. Controversy around science leads 
inexorably to social, political and legal barriers 
that consensus building must attempt to 
transcend. 
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There is no better example of a topic that 
fits the above set of conditions and barriers than 
that of planning for the impacts of climate change. 
While the scientific evidence is clear about the 
realities of global climate change, many people 
remain skeptical and reluctant to take action to 
“adapt” in preparation for those expected 
impacts. Even with accurate and relevant data, 
initiating local dialogues to help educate and 
engage communities about adaptation planning 
encounters significant barriers, with local 
stakeholders often polarized on how to respond.  
This controversy usually leads to little or no 
action, with the topic pushed off the table for 
being too complicated and problematic for local 
government to address.  

Even when a regional planning entity, 
created specifically to assist localities in 
overcoming such problems, imposes “regional 
solutions”, it is likely to meet strong local 
resistance (Susskind and Hoben 2004).  Regional 
planners have been criticized for remaining aloof 
to local concerns and perspectives, but this only 
cracks the surface in addressing the constraints 
faced by regional planning entities. Regional 
planning is generally underfunded and lacks 
necessary decision-making power (Hudnut, 2009). 
It is also highly ambitious to think that all 
necessary, often conflicting and stubborn, 
stakeholders will be willing to come to the table 
and participate in discussions in the first place – a 
quest that often falls short of objectives (Innes 
and Gruber 2005). Consensus building will not 
solve all problems with regional planning, but it 
does offer points of guidance that could help their 
role to evolve and assist them in rising over some 
of the common barriers.   

As is outlined in various sources in the 
literature, including that produced by the MIT-
USGS Science Impact Collaborative (MUSIC), these 
touchy situations require a collaborative effort 
that brings together all the necessary stakeholders 
and decision-makers in order to work towards 
building consensus on how to proceed. The 
“inconvenient truth” (to borrow Al Gore’s mantra) 

leads to what leaders in the field refer to as 
“politically inconvenient conclusions” (Karl, 
Susskind and Wallace 2007). Inherent tensions in 
dealing with climate change require innovative 
solutions to move the dialogue forward.  This 
lends itself particularly well to a consensus-
building approach to “make it easier to reach fair, 
efficient, stable and wise agreements about how 
best to adapt”  (L. Susskind 2009).  

Levels of Response and Governance 

Key roles of the US federal government in 
addressing adaptation follow several themes of 
how they can improve their effectiveness. While 
some of the most relevant literature comes from 
international sources, it portrays universal themes 
for national governments that are very applicable 
for domestic adaptation planning in the US.  These 
themes tend to fall into three main categories: 

 Stronger leadership – setting a precedent 
for action at all levels 

 Better inter-agency coordination and 
networking 

 Increased provision of information and 
general strategies/support.  

Urwin and Jordan (2008) surmise that 
although a combination of local and national level 
activity is important, this must be implemented 
carefully to ensure that federal policies do not 
constrain the ability of local governments to 
respond (Urwin and Jordan 2008). They argue for 
a “multilevel governance framework” in which the 
role of federal government is to identify the areas 
of prioritization, set goals, create regulations and 
help finance adaptation, while ensuring that local 
governments have the flexibility to implement 
them locally, based on place-specific needs and 
constraints.  

One major barrier for adaptation is a 
“knowledge gap” between technical experts and 
decision makers. While these experts do exist at 
lower levels of administration, much of the 
relevant federal expertise and the existing 
resources (such as Lidar mapping and region-
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specific projections) could be far better 
distributed. A recent survey in Norway found that 
key barriers to adaptation were the lack of data 
on climate change, lack of local expertise, and lack 
of a clear role for local governments when 
working on adaptation (Amundsen, Berglund and 
Westskog 2010).  They are findings that are 
consistent with observations from my case studies 
in Virginia. The lack of focus on adaptation at the 
national level in Norway was found to lead to little 
attention being paid at local levels. This trend too 
has parallels in the US which, as the following 
section will outline, has shown rapid imp-
rovement over the last couple of years. 

Ultimately, adaptation to climate change 
requires responses at all levels of government.  
However, unless federal leadership gives clear 
political signals by designing and facilitating 
adaptation policies, local governments will find it 
more difficult to develop and implement effective 
adaptation policies themselves.  

I also found significant overlap between 
literature across different scientific fields, 
government agencies and other institutions that 

points towards a growing consensus on how 
action should be taken and what roles are most 
effective for each level. Reoccurring themes, such 
as needs for improved stakeholder involvement, 
collaboration and multilevel governance, resound 
throughout.  They support the argument for the 
importance of regional planning for successful 
adaptation. More detailed summaries of my 
literature review, covering climate change 
mitigation, hazard mitigation and resilience 
planning, as well as adaptive natural resource 
management, are included in Appendix B. 

US Adaptation Implementation 
Overview 

Over the past couple of years, there has 
been a rapid swell of adaptation-related reports 
and dialogue from leading organizations and all 
levels of government across the US. A significant 
amount of this trend correlates with the beginning 
of the Obama administration, which has released 
a tremendous outflow of technical reports 
through interagency efforts led by the White 
House.  They address the impacts of climate 
change and adaptation approaches to respond to 

 Local Regional (sub-state) State Federal 
Strengths - Flexible to local 

needs 
- Local knowledge 
and credibility 
- Ability to make 
land use decision 
making 
- First responders 
 

- Geographic scale is 
close fit to varying 
climate impacts 
- Well-positioned for 
collaboration and 
coordination of 
stakeholders 
- Adapted to address 
multi-scalar issues 
- Variety of expertise 

- Leadership and 
expertise 
- Ability to guide land 
use decision-making  
- More suitable 
geographic scale for 
climate impacts  

- Multi-scalar response 
- Overarching leadership 
- Highly specialized 
technical expertise 
- Multi-faceted funding 
opportunities 
Provision of broad technical 
and institutional support 
(maps, education packages, 
general guidance) 
Ability to leverage funding 

Weaknesses - Political barriers 
- Limitations to 
power (Dillon Rule 
etc) 
- Limited long-term 
planning 
- Limited technical 
expertise 

- Political barriers 
- Very limited decision-
making power 

- Political barriers 
- Too broad to address 
all local/regional issues 

Too broad to address 
specific local/regional issues 
 

Table 2. Fundamental Strengths and Weaknesses of Levels of Governance in Responding to Climate Change 
Impacts 
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those changes. Lagging behind international 
leaders in the area, this long-overdue push for 
action seems to have been well received by 
federal entities that are beginning to incorporate 
it.  

Adaptation is emerging as a consideration 
within strategies and policies across many 
different federal agencies, with action at the 
federal level increasing particularly since the 
beginning of 2009. Addressing a wide range of 
climate impacts, guidance and strategies provided 
by the federal government have helped 
mainstream adaptation by improving the data and 
bringing greater awareness and action. 

One area in which “top-down” sup-port is 
moving in the right direction is in providing more 
accurate data and maps to local decision makers. 
Federal agencies have recently ramped up efforts 
to distribute this information. In coordination with 
other agencies, NOAA has been a leader in these 
efforts. This is a great example of technical 
experts sharing necessary resources and 
expertise. Increases in available technology are 
useless if they are not provided to the decision 
makers who need them.  

An example of technology that has 
significantly propelled the efforts of certain states 
and regions is Lidar (Light Detection and Ranging) 
data. Developed primarily by the US Department 
of Defense, Lidar data helps in the creation of 
extremely accurate maps of SLR impacts, based on 
data gathered from remote sensing technology 
that uses lasers. Although LIDAR data is not yet 
universally available, the data has resulted in 
major improvements in the ability to eliminate 
significant degrees of uncertainty in making SLR 
projections and decisions on how to respond 
(Gesch 2009).  

This emerging dialogue is struggling for 
momentum due to many social, political and 
economic barriers that impede progress towards a 
unified national stance on adaptation.  It 
encounters even more unrelenting barriers at the 
state and local level. While the timing of the 
national push for adaptation came at a powerful 

time for federal politics, with both climate science 
and mitigation riding a wave of enthusiasm in 
recent years, much of this has waned under the 
weight of economic recession. International 
controversies over IPCC science and indecision at 
climate talks in Copenhagen have had additional 
constraining effects on federal initiatives. This 
timing has put on hold the highly anticipated H.R. 
2454 (Waxman-Markey) “cap-and-trade” bill for 
the foreseeable future, which included proposals 
to plan for SLR through a National Climate Change 
Adaptation Program and other specific safeguards 
for natural resources conservation efforts that 
would have led to state funding for adaptation 
(California State Lands Commission 2009).  

These initiatives are slowly trickling down 
into state, regional and local action. The following 
summary of the imple-mentation of climate 
change adaptation plans, strategies and action 
includes national and state initiatives, and 
regional and local leaders. 

Mainstreaming Adaptation 

Mainstreaming, as defined by USAID, 
means “integrating climate concerns and 
adaptation responses into relevant policies, plans, 
programs, and projects at the national, sub-
national, and local scales” (USAID 2009). This 
daunting task implies that the subject of 
adaptation should be integrated into many 
government policy areas, including several of the 
relevant fields mentioned above, significantly 
water management, hazard mitigation and natural 
resource management (IPCC 2007). 

For coastal development, climate change is 
being mainstreamed into almost all elements, as 
reflected in the risk management literature of 
both the insurance and financial industries. These 
areas act as an entry point for non-government 
actors, particularly insurers and reinsurers. Major 
international insurers, including MunichRe, 
SwissRe, Lloyd’s and Allianz, are all investing 
significant energy and funds in climate change and 
adaptation, often working collaboratively with 
research entities such as WWF. Many major 
corporations have created nonprofits devoted to 
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adaptation, among them ClimateWise by Lloyd’s 
which has released a series of reports on climate 
change, coastal communities and global water 
scarcity, actively promoting adaptation (Lloyd’s 
2010). Bouwer and Aerts are among those who 
promote financial frameworks to mainstreaming 
climate risk management, with a particular focus 
on reducing disaster risk in developing countries 
(Bouwer and Aerts 2006). 

Mainstreaming responds to concerns such 
as those recently addressed by the Obama 
administration: “Adaptation is extremely 
important, but in the face of Iran, North Korea, 
Gulf oil spills, and so on, it is sometimes difficult to 
sustain the amount of attention on an important, 
long-term issue like adaptation, that one would 
like” (J. P. Holdren 2010). USAID emphasizes that 
mainstreaming is a fundamental challenge when 
managing coastal resources, but one that is 
necessary to ensure that the incremental and 
long-term nature of climate change does not lead 
to adaptation getting lost among competing 
priorities (USAID 2009). 

USAID lays out three primary “entry 
points” for mainstreaming through reinforcing 
linkages across different organizations (USAID 
2009): 

1. National/regional settings – Guiding policies 
and frameworks to guide #2 and #3 below, 
including hazard mitigation or disaster 
preparedness plans, national adaptation 
strategies, and other examples discussed later 
in this section.  

2. Sectoral investments and projects – Including 
efforts to improve climate change awareness 
and sector needs in industries such as tourism, 
fisheries and water management. 

3. Coastal communities – Local municipality 
representatives, ecosystem and watershed 
managers, and other local experts are able to 
share practical experience and communicate 
local needs. 

These interconnecting entry points cycle 
back to the role played by coastal communities in 
mainstreaming and the need to involve local 
stakeholders in a way that cannot be achieved at 
the national level. Community-based initiatives 
are therefore receiving some of the largest 
outreach investment internationally, with projects 
such as that of the Global Environment Facility 
supporting up to 200 community-level adaptation 
projects over the next four years (USAID 2009). 

Federal Summary 

Federal activity focusing on adaptation is 
diverse and widespread. The above examples 
illustrate the major contribution being made at 
the federal level and many other federal agencies 
are also beginning to incorporate adaptation into 
their work. Overall, the diversity of work and the 
growing energy in mainstreaming adaptation is 
impressive. However, I found that the information 
provided is often too general for any real 
application. Many projects, such as CZM for 
example, are too scattered to have much clarity or 
cohesion across the different federal agencies that 
are involved.  

Work by the Climate Change Adaptation 
Task Force promises to help clear up these issues, 
with a unified national adaptation strategy that 
can address the need for more detailed and 
collaborative action. The Task Force’s interim 
reported released in March 2010 states (CEQ 
2010): 

“Adaptation and resilience will require new 
approaches and preparation, especially at the 
local level, as regional impacts differ greatly.… 
[this] requires action from all segments of 
society—the public sector, local to Federal 
government, the private sector, the nonprofit 
sector and individuals.  This provides Federal, 
Tribal, State, and local governments with 
significant opportunities for innovation.”  

This national strategy offers a huge 
opportunity to better coordinate not only the 
national stance on adaptation that is required at 
state, regional and local level, but also increased 
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funding and empowerment of planning efforts to 
get adaptation off the ground. 

State Action 

Over the past few years a growing number 
of states have adopted adaptation plans and 
strategies.  The Pew Center on Global Climate 
Change is one of the most respected sources 
tracking these efforts in the US. It summarizes 
state plans detailing preparations that include: 
risk and vulnerability assessments, prioritization 
of projects, funding and allocation of financial and 
human resources, solution development and 
implementation, and rapid deployment of 
information-sharing and decision-support tools 
(Pew 2010). Many of these plans are part of larger 
climate change action plans that are more focused 
on mitigation efforts, while some go further and 

include stand-alone documents on adaptation. 
Many states are beginning to mainstream 
adaptation through other initiatives. 

All current state adaptation plans are still 
in their early stages, with few going beyond 
recommendations.  However, they are all 
important in that they rise above the many 
barriers that exist to bring greater attention and 
resources to the cause of adaptation planning. An 
overview of state planning actions by California 

and Maryland are included in part A of the 
Appendix.  California and Maryland stand out as 
national leaders in that they have the most 
progressive plans for addressing adaptation for 
SLR on their coasts.  Virginia is included to provide 
general background for my study’s case studies.  

Local and Regional Adaptation Leaders 

Regional planning efforts have been 
particularly effective in organizing adaptation 
issues that are otherwise difficult to address 
because of barriers such as political constraints 
and the growing fragmentation of local 
governments. The current success of such 
proactive planning at the regional and 
metropolitan level can be seen in many examples 
across the US. The following is a summary of four 
leading cities, counties and regions that are 
setting a standard for multi-jurisdictional efforts 
across the US and in the process are also 
attracting significant attention internationally.   

New York City 

In 2007 New York City released PlaNYC, an 
exemplary and extensive long-term sustainability 
report in which both climate change mitigation 
and adaptation are important elements. As part of 
these efforts, Mayor Bloomberg set up the New 
York City Panel on Climate Change (NPCC), a panel 
of regional and international experts on a range of 
different issues, modeling it on the IPCC.  More 
recently the NPCC has helped to establish the 
New York City Climate Change Adaptation Task 
Force which includes a larger number of 
participants, spread over a range of stakeholder 
groups (NPCC 2010). To date, the NPCC has made 
progress in one of PlaNYC’s primary climate 
change initiatives in launching a city-wide 
strategic planning process for adaptation.  Its 
goals include (NYC Mayor's Office of Long-Term 
Planning and Sustainability 2010): 

 Creating a strategic planning process to 
adapt to climate change impacts; 

 Ensuring that New York’s FEMA 100-year 
floodplain maps are updated; 

States with Adaptation Plans (Pew 2010) 
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 Documenting the city’s floodplain 
management strategies to secure 
discounted flood insurance; and 

 Amending the Building Code to address 
the impacts of climate change. 

In May 2010, the NPCC released a 354-
page report that offers exhaustive analysis of 
climate change projections for the New York City 
region, as well as suggested approaches to 
creating an effective adaptation program. The 
report contained three workbooks to guide 
members of the City’s Climate Change Adaptation 
Task Force in their adaption planning process. The 
report strongly recommends that the city should 
begin to adapt to climate change immediately, 
suggesting “both the public and private sectors 
should make investments today to minimize 
climate risks they currently face and that they are 
projected to face in the future”(NPCC 2010). The 
report was released as a complete journal edition 
of the New York Academy of Science, which 
ensured that it was freely accessible to the public 
online and available to all other cities across the 
world. 

San Francisco 

The San Francisco Bay Conservation and 
Development Council (BCDC), one of the most 
long-standing and respected regional planning 
entities in the US, has followed closely on the 
heels of its progressive state with efforts that 
transcend the Bay region.  It has become a 
statewide, national and international ambassador 
promoting the importance of regional planners in 
adaptation. BCDC activities and initiatives include: 

 Hosting the Rising Tides international 
urban design contest to attract ideas for 
coping with SLR in one of the most 
vulnerable regions in the country. 

 Incorporating findings and policies on 
climate change into an Adaptation 
Background and Recommendations Report 
for the Bay region. 

 Participating in “Dutch Dialogues” 
international collaborative effort that also 

included New Orleans to share ideas 
between delta cities. 

 Overseeing a recent and aggressive 
retreat/redevelopment plan for low-lying 
Treasure Island. The competition in 2009 
received 130 entries from all over the 
world and was enormously successful in 
providing a communication platform to 
put forward and discuss positive ideas for 
dealing with SLR, as well as identifying 
their limitations (BCDC 2009). 

Miami-Dade County 

Miami-Dade County was one of the first 
areas in the country to officially recognize SLR and 
to take innovative steps towards planning at a 
regional level. The county established the Miami-
Dade Climate Change Adaptation Task Force 
(CCATF) in 2006, an advisory stakeholder group of 
regional opinion leaders including appointed 
members representing a variety of expertise 
(Miami-Dade County 2010).  

Miami-Dade County continues to be 
recognized for its leading role in promoting 
regional planning adaptation. In May 2010, 
Miami-Dade County was the only US 
representative at the 1st World Congress on Cities 
and Adaptation to Climate Change at the Resilient 
Cities Conference in Germany, hosted by the 
International Council for Local Environmental 
Initiatives (ICLEI). The conference’s aim is to bring 
together academics, practitioners, local 
governments, and other stakeholders “to begin 
exploring opportunities for advancing the 
development of effective approaches and 
methodologies to accelerate local planning 
around preparing for climate change” (ICLEI 
2010). 

It is not coincidental that Miami-Dade 
County has shown such interest and been so 
active in adaptation planning; the city of Miami is 
the most vulnerable city in the nation to SLR and it 
accounts for much of the region’s population and 
economy. A recent study by Allianz and WWF 
reveals that current estimates of $416 million in 
asset exposure would exceed $2.8 trillion under 
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very realistic SLR scenarios of less than two feet 
(Lenton, Footitt and Dlugolecki 2009). The state of 
Florida is well aware that trillions of dollars in 
property and infrastructure cannot retreat out of 
harm’s way in the next 30-40 years. 

While these initiatives in Florida are 
noteworthy, they are seriously impeded by the 

state’s insurance scheme, which eliminates one of 
the most promising market-based adaptation 
solutions of any coastal area. Loss of economic 
vitality, as a consequence of limiting or retreating 
coastal development along the Florida coast, 
would devastate the state’s economy.  The 
response should be intensified work on shoreline 

Barrier Suggested Response (The Climate 
Impacts Group et al. 2007) 

Role of Regional Planners 

Climate change not 
understood by community 
 

Climate change impacts will affect communities 
and governments in different ways and that 
some communities are already facing these 
impacts to a degree. 

Educate & Engage - Be prepared with resources specific to 
region, with examples of what other communities already 
have to cope with and how they are doing it. Provide support 
to prepare local planners and ensure consistency of message. 

Impacts may also appear in unexpected ways 
that will vary depending on future scenarios, 
but there is extensive research that provides 
useful resources. Regional experts are available 
to learn more. 

Collaborate - Take advantage of regional climate and/or 
resource management experts for support and credibility. 
Coordinate engaged focus groups of these key experts. 

Belief that climate change 
action should happen at 
higher levels of government 

National and international government are 
most critical in developing sweeping GHG 
reductions for mitigation, but that adaptation 
response must be much more local as impacts 
will vary. 

Prepare local evidence that climate change is already 
underway and project those changes to calculate impacts. 
Involve community members to specifically address concerns 
and ensure transparency. 

Reluctance to be proactive 
when impacts are not 
expected during short-
term; No time or money for 
adaptation responses. 

“There is considerable evidence that climate 
change is already underway”, a reactive 
response could cause delays and increase 
vulnerability to climate impacts given the time 
needed to implement strategies. 

All of the above - provide clear data with the help of experts 
that compares projected costs of inaction versus proactive 
adaptation. 

Best management practices for today’s 
concerns are similar to that of future scenarios 
and should be implemented regardless. 

Involve expert stakeholders such as real estate industry and 
CZM experts that can help justify “win-win” and “no regret” 
adaptation responses. 

Focus on mitigation is more 
important, adaptation 
sends mixed message in 
giving up the fight 

Mitigation and adaptation must go hand in 
hand. Many climate change impacts are already 
being seen and mitigation response must be 
paired with preparing for impacts. 

Educate - Provide evidence of impacts at varying future 
scenarios to affirm current climate action but illuminate 
unavoidable impacts requiring adaptation. 

Communities already active in climate action 
are in a better position to start a conversation 
about adaptation. 

Engage local mitigation leaders to communicate and harness 
synergies between the two approaches. 

Reluctance due to 
perception that no other 
“peer” communities are 
planning for adaptation. 

Many governments are taking on adaptation, 
driven by “public concern about climate 
change, increasing evidence that climate 
change is occurring, and increasing capabilities 
to provide information on climate impacts at 
the regional scale.”  

Identify “peer” communities who are adapting to climate 
change and use networks such as ICLEI to share ideas and 
illuminate commonalities that affirm suggested strategies. If 
those networks do not exist, work towards their creation. This 
also reaffirms need for expert focus groups. 

Inadequate resources or 
political support to act. 

Much progress can be made to help 
understand lack of support and develop 
support incrementally. 

Involve local elected officials and planning staff within focus 
groups and identify funding sources and opportunities from 
state/national sources. 

Operations are set up on 
historic data with little 
flexibility. 

“Recognize that the past is no longer a reliable 
guide to the future.” Just like government 
decisions based on projections of population 
growth or changing economics, decisions 
cannot be anchored in the past. 

Educate and involve key stakeholder such as public utility 
managers to break through static decision-making. For 
instance, with SLR projections use trends over the past 
century to use as base argument void of controversial 
accelerated projections. 

Table 3. Role of Regional Planners in Responding to Barriers to Adaptation 
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protection and a reinforcing of state insurance 
initiatives. 

King County 

In 2007, in association with various 
partners, ICLEI released Preparing for Climate 
Change: A Guidebook for Local, Regional and State 
Governments. The guidebook is essentially a large-
scale case study, using the region of King County, 
Washington to implement an adaptation study 
and plan. The region lends itself well to such an 
exercise, being vulnerable and exposed to a wide 
variety of climate change impacts, as well as 
including a range of municipalities, from rural 
areas to the city of Seattle.  

Although the effort has been valuable in 
helping to propel further action and planning in 
King County, its most important achievements are 
its more universal conclusions. The guidebook 
emphasizes that preparing for climate change is 
not a “one size fits all” process, stating that: 

“Just as the impacts of climate change will 
vary from place to place, the combination of 
institutions and legal and political tools 
available to public decision-makers are unique 
from region to region. Preparedness actions 
will need to be tailored to the circumstances of 
different communities. It is therefore 
necessary that local, regional and state 
government decision-makers take an active 
role in preparing for climate change.” (my 
emphasis) 

While my review of the literature and of US 
leaders identified a variety of sources and cross-
disciplinary lessons that indirectly affirm the role 
of the regional planner in SLR adaptation, there 
were very few specific references to the role of 
regional planning. The King County guidebook is 
an exception, directly empowering the role of 
local and regional government. The guidebook 
points out that “localities, regions and states are 
on the front lines of addressing climate change 
impacts, and have a responsibility to res-pond.” 
While higher levels of government are necessary 
for programs and policies, local, regional and state 

governments are in the strongest position to tailor 
adaptation strategies to meet their specific 
circum-stances. 

The guidebook also takes on another task 
that other plans have shunned, that of addressing 
barriers and suggesting responses. Table 2, on the 
following page, correlates the barriers outlined in 
the guidebook (column two) with suggested 
opportunities for regional planners based on my 
research, again reinforcing their importance.  

Summary  

Several themes recurred throughout which 
illustrate key opportunities for initiating 
adaptation measures, down to the local level and 
demanding: 

 Collaboration; 
 Stakeholder involvement; 
 Mainstreaming; and 
 Provision of data to decision makers. 

These themes are consistent with findings 
of the Pew Center for Global Climate Change. 
They emphasize the critical role of local and 
regional action as the front line in decision making 
when determining how best to manage systems 
affected by climate change (Adger 2007) (Urwin 
and Jordan 2008). States and localities are 
important players.  They have authority over land 
use planning decisions, including zoning and 
building codes and transportation infrastructure.  

The Pew Center’s conclusions confirm the 
need for multilevel leadership, reinforcing findings 
of my literature review that can be found in the 
appendix (W. S. Adger 2007) (Urwin and Jordan 
2008). While federal government plays a crucial 
role in providing guidance and support, local 
entities are in a stronger position to tailor 
adaptation strategies to meet their specific 
circumstances. The collaboration of regional 
stakeholders through the exchange of 
information, resources, best practice, and lessons 
learned across jurisdictional lines, is a vital 
element in successful adaptation planning (Pew 
Center on Global Climate Change 2009). 
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Consistent with ICLEI and other national 
leaders, Pew lays out the following five 
recommended elements to ensure successful 
approaches to adaptation (Pew Center on Global 
Climate Change 2009): 

1. Recognition that adaptation must happen 
at local and regional levels; 

2. Identification of key vulnerabilities; 
3. Involvement of all key stakeholders; 
4. Setting of priorities for action, based on 

projected and observed impacts; and 
5. Selecting adaptation options that are 

based on careful assessment of efficacy, 
risks and costs. These can be categorized 
as “no regret”; profit/opportunity; “win-
win”, “low regret”; avoidance of 
unsustainable investments; and averting 
catastrophic risk. 

These elements effectively encapsulate the 
numerous layers of needs that empower and 
challenge local and regional planners. 
Governments will progress through these steps at 
various stages, based on their needs and 
limitations. Identifying key vulnerabilities requires 
the support of experts and technical resources, 
where the expertise of federal and state agencies 
can help. Supporting the work of local and 
regional efforts, Pew’s recommendations sum up 
many similar positions in the field, as well as offer 
a fitting transition into my regional case studies, 
which follow in Section IV. 

US leaders at a regional level, for example 
in New York and San Francisco, provide examples 
of some of the most successful adaptation efforts 
in the US. Utilizing their detailed but wide 
understanding of their localities, regional planners 
are able to bring together the necessary layering 
of stakeholders from all levels of government, 
academia, the private sector and the general 
public. Through such techniques as public 
meetings and focus groups, regional planners can 
assist in facilitating a collaborative process. 
However, it is clear that multilevel government 
leadership at a state, national, and even 
international level will always be crucial. 
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Background and Context 
Like most coastal regions in the US, SLR is 

the climate change impact that is generating the 
most concern and investigation in coastal Virginia. 
There is ample justification for this attention 
considering the state has recorded some of the 
highest measured SLR in the country with 
increases of over 1.5 feet since 1900 according to 

NOAA’s tide gauge. Escalating rates of global SLR 
compound forces of subsidence and coastal 
erosion along the Virginia coastline, with RSL for 
the region predicted to rise by more than 5 feet 
by 2100 (Pyke 2008). 

In 2007, Virginia established the 
Governor’s Commission on Climate Change to 
develop a climate change action plan for the state, 
and to evaluate the expected impacts of climate 

#1  

#2  

#3  

IV. Regional Planning Case Studies in Coastal Virginia 
After extensively reviewing the literature and assessing the arguments of some of the leading theorists 

and activists in the field of coastal climate change adaptation, I wanted to synthesize my findings and 
conclusions in a local context that was relevant to my home state of Virginia. An ideal opportunity presented 
itself when I discovered that three regional adaptation initiatives were currently underway in the Virginia 
Planning District Commissions (PDCs) of: 

 Northern Virginia Regional Commission (NVRC);   
 Middle Peninsula Planning District Commission (MPPDC); and 
 Hampton Roads Planning District Commission (HRPDC). 

 

Virginia Coastal PDC Map Indicating Case Study Locations     Projected SLR Response in Coastal Virginia (Titus, 2009) 

http://www.deq.virginia.gov/info/climatechange.html�
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change on Virginia’s economy, natural resources, 
and residents. In December 2007, Virginia’s 
periodic Coastal Partners Workshop discussed the 
possible effects of climate change on Virginia’s 
coastal areas. The workshop addressed a variety 
of coastal management issues, with suggestions as 
to how Virginia should respond to them. Although 
a switch to conservative leadership makes is 
unlikely that any state-led adaptation initiatives 
will now occur for another four years, the state’s 
Department of Environmental Quality is helping to 
channel CZM funds into a push for future regional 
planning efforts to be included in discussions in 
case studies. 

The selection of three PDCs to use as case 
studies was straight forward, in that of the eight 
coastal PDCs in Virginia, only three of them are 
currently making any effort to address adaptation 
(as depicted in the map on page 27). Upon further 
investigation, the timing of the three initiatives 
that were under way was no coincidence, with 
each of the three case studies receiving 
substantial three-year grants for their work 
through the Virginia CZM Program’s Focal Area 
Initiatives for FY2008-FY20105

Case Study Overview 

, with funding from 
NOAA under CZMA. Given the overarching aims of 
this program, facilitated by the Virginia 
Department of Environmental Quality (DEQ), an 
additional interview was conducted with DEQ staff 
who were involved, and additional information 
was gathered from their website. 

As displayed in the maps above, the three 
PDCs selected as case studies, Northern Virginia, 
Middle Peninsula and Hampton Roads, provide a 
geographic spread across the Virginian coastline. 
The three regions offer different landscapes, 
population densities and demographics that allow 
comparisons to be made at a number of levels. 
This diverse comparison makes the findings of this 
study more broadly transferable to Virginia’s 

                                                      
5 FY refers to financial years as follows:  FY 2008 (October 
2008 - September 2009), FY 2009 (October 2009 - 
September 2010) and FY 2010 (October 2010 – September 
2011). 

other five coastal PDCs, as well as to other states 
and regions within the Mid-Atlantic area. The 
table at the end of Appendix C provides a 
comparison of population and population density 
across the three PDC areas. Correlating with the 
shared barriers and opportunities faced by 
predominately urban NVRC and HRPDC, their 
average density of over 1,200 people per square 
mile. These numbers starkly contrast rural 
MPPDC’s sparse average density of 65 people per 
square mile. 

The structure of regional governments 
varies from state to state and it is necessary to 
explain briefly the important role played by 
Virginia’s PDCs. The PDCs are a political 
subdivision of the state, split up in 1968 “based on 
the community of interest among its counties, 
cities and towns” (VAPDC 2010). Among the 21 
PDCs in Virginia, eight are considered to be part of 
the Virginia CZM program – these are pictured in 
the map above. Within this network, they provide 
an important link between federal and state 
agencies and the 87 localities within their 
boundaries (Virginia CZM Program 2009).  They 
consist of regional planners, as well as elected 
officials and citizens appointed to the Commission 
by local governments within their region. The 
purpose of PDCs is set out in the Code of Virginia, 
Section 15.2-4207 in terminology that could not 
be more appropriate for bodies planning for 
climate change impacts: “...to encourage and 
facilitate local government cooperation and state-
local cooperation in addressing on a regional basis 
problems of greater than local significance.”  

As discussed in Appendix A, in 2008 the 
Governor’s Commission on Climate Change issued 
a progressive climate change action plan which 
makes recommendations about how local 
governments and state agencies should consider 
SLR when making land use decisions in 
comprehensive plans and zoning ordinances.  
Although this was a call to action for local 
planners in many ways, planners in all three 
regions noted political and legal barriers as 
constraints to implementing the plan’s 
recommendations.  
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Case Study #1 – Northern Virginia 
Regional Commission 
Background 

Among the three case studies, NVRC has 
perhaps the most straightforward role in 
addressing the issues of climate change impacts 
and SLR, for three key reasons.  It faces fewer 
social and political barriers due to its fairly 
progressive population base; it has the advantage 
of a variety of technical expertise in the region at 
its disposal; and its geography makes it less 
vulnerable to SLR. However, the advantages are 
relative and NVRC still faces significant risk from 
SLR.  It is cautious, deliberate and transparent in 
formulating an adaptation strategy for its region. 

Benefiting from its location in the national 
capital area, NVRC is receiving invaluable technical 
advice and assistance from the local campuses of 
Virginia Tech and George Mason University. In 
addition, its proximity and relevance to 
Washington, DC attract the involvement of federal 
agencies, which also assist in providing data and 
additional support that significantly propel NVRC’s 
efforts. An example of this assistance is the 
release of Lidar (Light Detection and Ranging) 
maps by the Department of Defense. Lidar maps 
are an extremely accurate method of projecting 
the impacts of SLR. 

Program Overview 

The NVRC has packaged its coastal 
adaptation efforts under the title Sustainable 
Shorelines and Community Management Project.  
It seeks to “regionalize planning efforts for SLR 
and storm surge flooding in Northern Virginia.” 
The project cites four main objectives: collecting 
data, assessing vulnerability, developing strategies 
and adapting to change (NVRC 2009).  

Correlating with the requirements of the 
Virginia CZM Program, the initiatives of the 
project (and indeed for all three case studies) are 
implemented over three financial years, which the 
PDCs refer to as “Phases”. These phases ensure 
that the PDCs set annual goals for their projects to 
comply with CZM’s funding and acquittal 
requirements.  

NVRC’s goal for the first phase, FY 2008, 
was to compile an inventory of existing data 
resources and policies as they related to the built 
environment and the natural resources of the 
region. Through this process, they could identify 
any additional data requirements, compile 
existing local and state policy information, and 
target planning areas by broadly assessing their 
relative vulnerability (NVRC 2009). The creation of 
an extensive working group that included local, 
state and federal representatives, universities and 
other groups was an important factor in the 
success of the project in its first year. Due to 
passionate interest, the creation of this group 
happened faster and with more collaborative 
assistance than NVRC had expected, allowing this 
phase to be comp-leted ahead of schedule. 
Enhanced comm-unication and participation by 
members of the workgroup were achieved 
through online discussion forums conducted by 
the Chesapeake Network – an online hub that 
blends social networking, resource collab-oration 
and financial support. 

The second phase, FY 2009, is refined the 
vulnerability assessment of “hot spots” within the 
region and examining potential data gaps. This 
work is being coordinated by regional planning 
staff, collaborating with the workgroup through 
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regular meetings to produce detailed GIS maps 
that integrate different layers of data, including 
that of Lidar.  

After exceeding expectations in Phase 1, 
NVRC has been able to stay ahead of schedule by 
adding an element of community engagement 
into the project this year. Over the 2010 summer, 
it conducted a survey targeting the response of 
waterfront property owners in the region. The 
objective of this exercise is to establish a baseline 
of knowledge about those at greatest risk in the 
region. The intention is that the conclusions of 
this survey will inform the strategy for community 
engagement and education on SLR and 
adaptation. 

Given the speed and success so far of 
NVRC’s project, the work in Phase 3 is designed to 
continue the assessment of the lay of the land in 
the region. Informed by the surveys of waterfront 
property owners that have already been carried 
out, Phase 3 will seek to define the knowledge 
and attitudes of the waterfront property owners 
who are likely to be most impacted by SLR and the 
obstacles that they believe exist. NVRC will then 
determine the information and services that are 
needed for this high risk group, and will work to 
identify appropriate strategies and best practice 
to mitigate the risks. 

Issues and Opportunities 

Politics are the main barrier faced, or at 
least feared, by the NVRC planners involved in the 
project who were interviewed. The science-
versus-uncertainty debate of climate change 
makes it a very partisan issue. For this reason, 
planners tend to err on the side of caution by 
basing projections and subsequent 
recommendations only on observed trends. For 
example, rather than using IPCC’s rates of 
accelerated SLR, NVRC chose to rely on current 
and historic rates.  

High levels of involvement by regional 
experts from within the Northern Virginia area are 
one of the strengths of the project and they have 
enabled it to rise over some initial political 
barriers. NVRC planners have done an outstanding 

job in bringing together a knowledgeable and 
passionate group of technical experts who are 
laying out highly detailed maps and projections 
for the region. 

NVRC representative Laura Grape 
emphasized that the legitimacy of the project has 
been enhanced by the fact that its primary 
funding source is the Virginia CZM Program and 
NOAA, reputable entities that regional 
communities know and trust. NVRC and its focus 
groups have been very cautious in their 
preparation of what they hope will be flawless SLR 
maps and projections before presenting them to 
the public. Laura Grape is confident that this 
meticulous process will be seen as one of the 
project’s greatest strengths. With uncertainty 
surrounding the climate science involved, the 
PDC’s patience in producing data for what is a 
very involved and knowledgeable population is 
very prudent. Much of the project’s work in 
identifying climate impacts is already being 
incorporated in the NVRC hazard mitigation and 
stormwater management plans. It appears to be 
an excellent example of mainstreaming 
adaptation efforts.  

Case Study #2 – Middle Peninsula 
Planning District Commission 
Background 

Moving a little more than 100 miles south 
from Northern Virginia, the case study for the 
Middle Peninsula PDC (MPPDC) presents an 
entirely different set of circumstances. With well 
over 1,000 miles of linear shoreline on the Middle 
Peninsula, the region has a substantial amount of 
low-lying coastline that is at high risk to SLR 
(MPPDC 2009). In many ways, the circumstances 
of MPPDC make it the most interesting of the 
three studies. Although there are no cities and 
little industry on the Middle Peninsula, MPPDC 
still faces substantial barriers when addressing 
adaptation issues.  The rural population is 
conservative to the point where MPPDC’s public 
surveys have found that more than 40% of elected 
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officials do not believe that climate change is 
happening at all. 

As a consequence of these barriers, Middle 
Peninsula is the only rural PDC that is attempting 
to tackle the issue.  It has been helped by the fact 
that the community sees the Commission’s 
forward-looking Director of Planning, Lewis 
Lawrence, who grew up in the region, as a 
“legitimate” local. His rapport with the population 
and understanding of their concerns and 
skepticism has enabled him to steer the project in 
a positive direction. 

Program 

The Middle Peninsula Climate Change 
Adaptation Project is generally defined as an 
assessment of the potential anthropocentric and 
ecological impacts of climate change on the 
Middle Peninsula. Anticipating the barriers that 
would be thrown up in the region, MPPDC 
decided to focus on one simple goal: focusing on 
local government’s indisputable responsibility to 
protect public health, safety and welfare, and 
framing local government’s role in addressing the 
impact of climate change and SLR in the region. 

Phase 1 goals included collecting, assessing 
and analyzing all the available information on 
climate change impacts on the region. Adopting a 
similar approach taken by NVRC, MPPDC’s first 
step was to quantify the anthropocentric, 
economic and ecological impacts of climate 
change.  Unlike NVRC, MPPDC put a dollar figure 
on its results, to which the community could more 
easily relate. To facilitate this task, the 
Commission established a Climate Change 
Advisory Workgroup consisting of appointed 
county representatives and local stakeholders 
from transportation, sanitation, public health, 
recreation, scientists, planners, and businesses.  

This group shared its local knowledge and 
expertise to pinpoint areas of concern and to 
estimate the economic impact on their own 
sectors as well as on the region. Using GIS, this 
information was then layered with topographic 
data to assess the impact of a conservative SLR of 
1 ft by 2050. The assessment revealed that 

between $187 million and $249 million worth of 
infrastructure, including roads, houses, onsite 
disposal systems etc, and wetland function are at 
risk of being impacted or lost as a result of SLR.  

In Phase 2, MPPDC facilitated pres-
entations and discussions about climate change 
issues. Unlike NVRC, however, it took the results 
from the first year, including SLR maps which 
showed the economic and ecological assessments, 
directly to the public and elected officials. Moving 
at this faster pace paid dividends because it 
enabled the Commission to progress further while 
it was still receiving CZM funding. The PDC 
purchased Qwizdom, a live audience response 
system, enabled facilitators to improve 
engagement with a variety of audiences when 
explaining and discussing climate change science 
and SLR.  

In Phase 3, MPPDC will move into the 
initial stages of developing a policy response to 
projected climate change. Its staff will continue to 
work with local elected officials as they address 
public policy questions relating to health, safety 
and welfare. 

Issues and Opportunities 

A primary barrier to MPPDC’s adaptation 
efforts is that most of the region’s communities 
simply do not accept the reality of climate change. 
Vocal community members, particularly political 
activist groups seeking to protect property rights, 
play on the uncertainty created by climate change 
skeptics. This barrier is not uncommon, but the 
conservative rural demography of the region 
made for intense opinions that threatened to 
steamroll public meetings. The use of an audience 
response system was effective in involving more 
diverse audiences at public meetings. It 
encouraged more reticent community members 
to participate and produced a more accurate 
reflection of both public opinion and the extent of 
lay people’s knowledge about climate change and 
SLR.  

The experience of the Director of Planning, 
who has personal memories of time spent in areas 
of pine forest that are now dozens of feet out into 
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the bay as a result of the combined effects of SLR 
and subsidence, gave him considerable credibility. 
But he still encountered intense cultural and social 
pushback from the conservative population of the 
Middle Peninsula. Trivial issues assumed 
disproportionate importance at meetings, as 
when SLR rates were reported in millimeters and 
not inches.  Staff and technical experts are briefed 
on the importance of avoiding any issues that can 
escalate into a controversy. 

Private property rights are a pervasive 
barrier and there is still strong resistance to any 
government regulation and even to any 
suggestions about measures that property owners 
should take on their property. As the Director of 
Planning confirmed, local land use planning in the 
region has virtually no leverage that enables it to 
control uses of private property. The most that 
the planner can do is what MPPDC did: prepare 
and project the economic cost of inaction versus 
action, portray the potential for property losses 
under different scenarios, and hope that this will 
result in a “win-win” voluntary effort, such as 
Living Shorelines Protection.  

Case Study #3 – Hampton Roads 
Planning District Commission 

Background 

The Hampton Roads 
region is much more vulnerable 
than Northern Virginia and Middle 
Peninsula, because it includes 
sections of shoreline fronting the 
Atlantic Ocean6

                                                      
6 Atlantic Ocean shoreline as opposed to the shores of the 
more sheltered Chesapeake Bay, including the bays, 
estuaries and tidal rivers that make up all shoreline in the 
other regions. 

 that are more 
exposed to storm-related risks 
such as storm surge. HRPDC’s 
next consideration will be 
accelerated SLR that heightens 
levels of storm surge and 
expedites coastal erosion and 

subsidence.  

The majority of vulnerable land in the 
Hampton Roads region is within the cities of 
Virginia Beach and Chesapeake.  Virginia Beach in 
itself comprises approximately one-third of the 
region’s area and two-thirds of its population. 
Although some of the most low-lying areas are 
not within the city’s urban sectors, the built 
environment of Virginia Beach is still at high risk 
(CCSP 2009). A recent study by Allianz and WWF 
ranks the city among the 20 most vulnerable in 
the world, with an estimated $85 billion of 
property at risk, which could increase to as much 
as $462 billion by 2050 (Lenton, Footitt and 
Dlugolecki 2009). 

To a degree, the same level of risk exists 
for other dense coastal cities in the region, 
including Newport News and Norfolk. The risk of 
storms is often exacerbated by subsidence, a 
major contributor to the fact that the region has 
seen an increase in relative SLR over the last 
century that is about twice that of the rest of the 
US. A recent tropical storm event in November 
2009 generated a six-foot storm surge that helped 
to reinforce the warnings of local scientists and 
gave planners new momentum.  Many citizens 
who previously had been skeptical or indifferent 
became almost passionate in their desire to be 

Crowded and highly vulnerable Virginia Beach 
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involved. 

Program 

The HRPDC released a comprehensive 
report in February 2010 that summed up the first 
year and a half of the project. The report focused 
on the Phase 1 goal of “identifying what the 
impacts of climate change are likely to be and 
developing a framework for responding to climate 
change through regional collaboration” 
(McFarlane and Walberg 2010).  Impacts on both 
natural resources and urban environments have 
been addressed through maps explaining different 
SLR scenarios, with the focus on areas of highest 
risk, accompanied by a description of approach 
options. The report also included an overview of 
climate change impacts and how these are 
projected regionally, with a summary of the 
HRPDC’s efforts.  

This report is a key education tool for 
decision makers and the general public on the 
subject of adaptation. The fact that it was written 
by local authors who are respected in the 
community and that it involved a cross-section of 
local stakeholders has given it added legitimacy. 
By framing its arguments with local readers in 
mind and using examples that hit close to home, 
the authors further enhanced the report’s 
legitimacy.  

As in the other two regions, stakeholder 
involvement in the Hampton Roads region has 
been made an early priority. During the first year, 
a series of meetings were held with key 
stakeholder groups, including staff from local 
governments, state and federal agencies, 
universities, private consultants, non-profit 
organizations and concerned citizens. One of the 
most involved stakeholder groups has been 
research staff from the William & Mary Virginia 
Institute of Marine Science (VIMS) through their 
Initiative for Coastal Climate Change Research 
(IC3R).  They have provided key support and 
guidance to HRPDC and this, together with the 
support of other regional institutions, has helped 
to drive the technical research into SLR.  

Work in Phase 2 of the project mirrors the 

efforts of the first year, with the continued 
collaboration of VIMS researchers in order to 
maintain and improve accurate projections of 
climate impacts. This collaboration laid the 
groundwork for establishing a larger regional 
working group on climate change. The group 
brought a combination of technical experts and 
stakeholders together to assess potential impacts 
and develop policy recommendations. Dealing 
with more than 15 localities in the fragmented 
region requires the strong commitment of HRPDC 
staff to ensure that each locality is kept informed 
of the conclusions of the research. A diverse 
working group benefited this process, as did the 
PDC making continued dialogue with local 
government staff a high priority.  

Phase 2 aims to achieve three main goals: 
to continue working towards a regional response 
framework, to analyze impacts and policy options 
for specific sectors (e.g. the economy and the built 
and natural environments), and to continue 
collaboration with outside agencies to promote 
the development of tools in order to better 
understand SLR impacts. Focused efforts to 
extend research into the public infrastructure that 
is at risk will drive research into calculations of risk 
similar to the work being undertaken by MPPDC. 

Phase 3 will continue to focus on 
infrastructure and the environmental impacts of 
SLR and on completing a regional framework for 
adaptation responses to climate change. This 
framework is not as detailed as a plan or strategy, 
but more a tool to organize and prioritize ways to 
reduce the risks faced by different sectors and 
stakeholders. While Hampton Roads has made 
important progress with the project over the last 
year and a half, its lead planner Eric Walberg 
estimates that because of the complexity of the 
issues, several more years of continued research 
will be necessary before HRPDC is ready to decide 
on specific response options.  

Issues and Opportunities 

Due to the region’s extreme vulnerability 
to storm damage and future loss, the HRPDC has 
encountered the least resistance from skeptics of 
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any of the three case studies. However, Hampton 
Roads’ vulnerability adds even greater urgency for 
more detailed support in the form of high-
resolution elevation data needed to adequately 
analyze which areas are at highest risk. This 
requires the support of VIMS and other research 
institutions, but also funding to acquire more 
accurate maps with Lidar data for the entire 
region. Walberg’s intention is to move the 
planning process forward slowly and cautiously 
before committing to approaches that are likely to 
be very expensive. 

Of the three case studies, Hampton Roads 
has the highest potential for a heavy economic 
impact on several industries from SLR.  Many of 
these industries are unique and vital to the region, 
including tourism and port and military facilities. 
HRPDC is addressing the need to incorporate 
adaptation plans, but given the density of the 
region’s development and the coastal exposure, 
large-scale shoreline protection approaches are a 
necessity in many situations.  

The high costs and the potential for 
environmental impact associated with protection 
measures, such as dikes, levees and seawalls, raise 
both the stakes and the complexity and cost of 
the solutions. HRPDC is learning from New 
Orleans and other delta regions in the US, as well 
as internationally from the Netherlands and the 
UK to move towards collaborative and innovative 
solutions. 

Barriers and Limitations 
Virginia’s recent change of governor in 

January 2010 was mentioned as a potential 
political barrier to the continuation of the 
recommendations in Democratic Governor Kaine’s 
2008 Climate Change Action Plan due to limited 
attention to climate change issues by Republican 
Governor McDonnell, who took office in January 
2010. In addition, Virginia follows the “Dillon 
Rule” that only allows local government to 
exercise powers delegated by the General 
Assembly and they must choose a method that is 
consistent with statutory authorization (Silton and 
Grannis 2010). Representatives from all three 

regions commented that this lack of state 
enabling authority is a major impediment to their 
efforts, with fears of being sued by property 
owners if courts refuse to enforce local actions.7

A recent study from Georgetown Climate 
Center investigated the application of the Dillon 
Rule in Virginia and its implications for planning 
and reviewed the authority that local 
governments currently have to consider SLR.  The 
Georgetown authors found that certain 
approaches to adaptation, including rolling 
easements and setbacks, could also be 
implemented if a degree of caution is exercised. 
They point to sections of Virginia Code that 
support local action on adaptation through 
current land use practices and flood hazard 
regulations and updates in comprehensive plans 
and zoning ordinances. These findings appear to 
eliminate many of the major concerns expressed 
by PDC planners in the case studies, where they 
complained of having only limited autonomy.  The 
Georgetown study concluded that “local 
governments have sufficient authority to begin 
taking critical actions to adapt” (Silton and 
Grannis 2010).  

 
Although the planners can work around this to an 
extent by mainstreaming climate impacts into 
elements of other areas such as hazard mitigation, 
more direct strategies and support from the state 
would help to push forward adaptation planning 
more broadly and add another layer of legitimacy 
to their efforts.  

While they do point out some limitations 
in Virginia, Pitt and Randolph (2009) are generally 
in line with Georgetown, stating that “in both 
home rule8

                                                      
7 Cf. White, 259 Va. at 714 – court affirmed declaration that 
Arlington County acted outside its authority and enjoined 
the county from enforcing the ordinance (Silton and Grannis 
2010).   

 and Dillon Rule states most 
municipalities have autonomy over land use, 
infrastructure, and the enforcement of building 

8 “Home rule” states are essentially opposite to those 
following Dillon Rule, allowing municipalities to assume any 
regulatory power as long as it is not specifically precluded by 
state law (Pitt and Randolph 2009). 
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codes.” Additional research into the limitations of 
the Dillon Rule in Virginia conducted by Hampton 
Roads Chamber of Commerce found that in some 
cases it actually has a positive effect for regional 
planners in promoting consistency (Taylor 2006).  
These findings led me to consider whether the 
regional planners in my three case studies could 
improve their focus groups to expand evaluation 
of legal constraints.  Such efforts could help to 
confirm the conclusions of the Georgetown 
Climate Center and the Hampton Roads Chamber 
of Commerce, which indicate that the Dillon Rule 
is largely a perceived barrier.  

This dynamic highlights a potential 
limitation of my case studies, in that I do not delve 
into similar action by local communities to 
address adaptation. This point of comparison 
would be useful in drawing conclusions regarding 
the relative advantages and disadvantages of 
regional over local planning entities, or vice versa. 
Additional analysis on barriers associated with the 
apparent lack of political will with a topic that is 
perceived to be, as Lawrence recounts, “beyond 
my election cycle” would also be valuable.  

Final remarks from my interview with 
Walberg emphasized the importance of 
proceeding slowly and with caution in any 
adaptation planning. This was a surprising 
conclusion coming from one of the most 
vulnerable coastal populations in the world, but it 
is reflected in the strength of NVRC’s meticulous 
efforts in preparing data that will hold up to public 
scrutiny.  Paradoxically, this also brings out a 
potential weakness in MPPDC’s efforts to move 
quickly to public presentations of climate data 
that were largely rejected.  It was a choice that 
might have benefited from more in-depth analysis 
and stakeholder assessment.  As Susskind 
suggests about planning for climate impacts, 
“nobody is going to get it right the first time” 
(Susskind 2009); however, getting it wrong the 
first time could lead to increased public 
resistance, a loss of legitimacy and an impediment 
to future efforts. 
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V. Conclusions 
The case studies brought to focus three important themes regarding climate change adaptation, 

corresponding closely with the other sections of this paper:  

 the pivotal role of regional planning,  
 the importance of collaboration and legitimacy, and  
 the need for greater support and integration across levels of government.  

In line with findings presented in Section II, the case studies showed that responding to SLR is an inherently local 
endeavor. Local and regional variations of projected climate impacts are compounded by vulnerabilities, such as 
subsidence, which are also highly localized. But perhaps the most challenging of all is responding to equally 
variable social and political barriers.  

 

 
As reflected in my background research of 

the respective roles of federal, state and local 
governments in responding to SLR, the case 
studies highlighted the disconnect that exists 
between local decision makers and the planners 
at state and federal level. Responding to these 
and other unique challenges, regional planners in 
the three case studies have been successful in 
helping to initiate local adaptation planning 
initiatives by utilizing regional, state and federal 
resources.  From the “bottom up”, their work is 
helping to inform state and federal authorities as 
to how they can improve and mainstream 
corresponding programs and strategies.   

Although SLR is generating a great deal of 
concern and investigation in coastal Virginia, that 
concern is relative.  There is still a high degree of 
apathy, including in many regions a reluctance to 
accept that anthropogenic climate change is an 
issue at all.  Of the eight coastal PDCs in Virginia, 
only three (the subjects of this study) are 
currently making any effort to address adaptation.  
Yet this is in the state that has recorded SLR rates 
over the last century among the highest measured 
of any state in the US. While coastal PDCs in my 
case studies are making considerable strides in 
progressing adaptation planning, their research 
could be more focused to properly assess barriers 
such as the Dillon Rule that may point to more 
local autonomy for adaptation considerations 
than currently thought. 

Stronger federal leadership could play an 
important role in overcoming social and political 
barriers that are impeded by controversy and 
limited understanding of the complexities 

involved. In addition, technical, financial and 
regulative assistance is necessary from the state 
and at a national level. However, no matter how 
carefully prepared and accurate the science 
supporting adaptation initiatives, what was 
revealed in the case studies to be perhaps even 
more important are the legitimacy of the person 
presenting it and their rapport with their 
audience. Regardless of the strength of support 
from the top down or the bottom up, regional 
planners sit in a pivotal position to carefully 
initiate dialogue around climate change and begin 
working towards action. 

The role of the planner offers a range of 
opportunities in building legitimacy and 
community buy-in as well as initiating a thoughtful 
planning process that builds on the models 
created by national adaptation leaders (such as 
King County Washington or New York City) and 
then tailored to the region’s particular set of 
barriers. It was almost certainly not coincidental 
that the Director of Planning for the MPPDC was 
able to overcome some of the resistance of the 
local reactionary population because he was seen 
by the community to be a “legitimate” local who 
had grown up in the region and so could be 
trusted. His local knowledge was also critical in 
determining how the MPPDC presented climate 
change information, such as when something as 
simple as changing the units from meters to feet 
could mean the success or failure of convincing 
local stakeholders.  

In many ways, the most effective coastal 
adaptation involves smart planning to begin with, 
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and smart planning requires close consultation 
with those directly affected. Regional planners’ 
intimate yet diverse understanding of localities in 
their region enables them to bring together the 
necessary layering of stakeholders from all levels 
of government, academia, the private sector and 
the general public. Through outreach and 
engagement techniques, such as public meetings 
and focus groups, they can assist in facilitating a 
collaborative process to set priorities and choose 
adaptation options that are targeted at the 
specific needs of the community and the 
environment. 

The case studies brought to light that 
although the planning strategies of all three PDCs 
had the same ultimate objective – acceptance and 
implementation of an effective adaptation plan – 
there was recognition that each faced different 
challenges and had different advantages. 
Northern Virginia, for example, benefits from the 
proximity of at least two universities and the 
invaluable resources that it can access in the 
national capital.  The resourcefulness of the 
planners was a notable feature in all three 
regions.  Under-funded and under-staffed, faced 
with an often apathetic and sometimes hostile 
population, their enthusiasm and commitment, 
and that of their staff, is remarkable.   

Running parallel to conclusions in Section 
IV, important takeaways from the case studies are 
that local and regional coastal authorities need to:  

 Pinpoint areas in which they may be most 
vulnerable to climate shifts in the future.  

 Lobby to improve the availability and swift 
accessibility of state and federal leadership, 
technical assistance and critical resources, not 
available at the local level, to enable localities 
to reduce their level of risk. 

 Develop collaborative regional efforts to bring 
together planners, politicians, land managers 
and other local stakeholders in order to build 
the necessary consensus and support for local 
and regional action. 

 Identify the actions or technologies needed for 
adaptation to mitigate risk. 

 Develop strategies and funding for areas that 
are most vulnerable. 

Efforts by NVRC, MPPDC and HRPDC 
illustrate just how difficult the initial stages of 
adaptation planning are. Working towards 
solutions at the regional level in Virginia, the most 
important consideration, regardless of the 
location, is to take everything slowly. These case 
studies reveal a tremendous number of 
opportunities as well as insight into dealing with 
barriers that have typically proven to be difficult 
to address. These regional planners know the 
delicate balance of their constituent groups and 
are well-positioned to collect a base of data that is 
relevant and convincing to the community. 
Working to bring added legitimacy to their efforts, 
planners seek to initiate collaboration with key 
stakeholders, and to select community 
involvement techniques that work best for their 
region. 

As is reflected in their corresponding goals 
and areas of focus, significant collaboration also 
occurs between the three PDCs through regular 
face-to-face meetings and phone conversations in 
order to share ideas and resources. While these 
efforts have been mutually beneficial, it is also 
clear that each region is substantially different 
and, in order to be effective, approaches must be 
adapted to suit the unique opportunities and 
barriers faced. This confirms both the importance 
of regional adaptation planning and the potential 
shortfalls of statewide (or larger) efforts. 

In conclusion, while there remain 
shortcomings and there is much still to be 
learned, coastal regional planners have the 
potential to play an extremely important role in 
overcoming the many barriers associated with 
climate change adaptation. The model I created 
explains the most important themes that my 
study illuminated. The centerpiece of this concept 
is the list of key “opportunities” that regional 
planners have to help localities progress 
adaptation initiatives with corresponding “process 
and goals” that help initiate adaptation planning 
through utilizing tried-and-true techniques that 
are already in the regional planner’s toolbox. 
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Collectively, these opportunities and drivers can 
help to overcome the substantial barriers and 
enable “implementation of adaptation” in the 
form of an adaptation plan or strategy. 

Sharing from adaptive management, and 
planning theory in general, a process of 
reassessment could not be more critical at a time 

when every day new scientific theory and 
projections on climate impacts emerge. This must 
not be a closed cycle. Collaboration and support 
must happen across the boundaries not only of 
localities, but of larger regions and indeed the 
world.  

My narrow set of three regional case 
studies within Virginia has been an enlightening 
endeavor. However, in order to pull greater 
relevancies of my findings, it is clear that more 

expansive research is needed to evaluate similar 
local case studies and regional initiatives in other 
coastal regions within the US. More in-depth 
analysis, such as economic considerations across 
different time lines, would bring additional value. 
Coastal adaptation of the built environment for 
SLR is only the tip of the iceberg in considering 

what greater relevancies my conclusions might 
have. Addressing the adaptation needs of 
different regions within the US, as well as 
different vulnerabilities and fields (i.e. water 
resource management, fire management, public 
health or agriculture), provides almost unlimited 
opportunity for additional research in order to 
bring more depth and points of comparison. 
Future research would benefit from expanding its 
scope to include international leaders in SLR 

Role of Regional Planners to Overcome Barriers to Coastal Adaptation 
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adaptation, such as the Netherlands, Australia and 
the UK. 

As a result of my research, I discovered 
that the field of adaptation in the US is developing 
rapidly, both through the emergence of new 
practices and through the increased robustness of 
the science and theory that underpin their 
implementation. Nowhere is this more the case 
than at the regional level, and yet the existing 
literature largely neglects to mention the vital role 
that may be played by PDCs, MPOs and other such 
regional organizations in preparing communities 
for the impacts of climate change. While this 
paper does not exhaustively cover every aspect of 
climate change adaptation, the overview of 
selected literature and the case studies that I have 
undertaken can provide planners with valuable 
insight into regional adaptation strategies. It is 
hoped that the opportunities for additional 
research that I described in the previous 
paragraph will be seized upon to further assist 
practitioners in the adaptation field, thereby 
building upon the considerable momentum that 
has developed in this field in recent years. 
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Appendix A – US Adaptation Leaders 

Federal Action 
Global Change Research Program (USGCRP) – Designated by the Global Change Research Act of 1990, 
the USGCRP took over what was formerly known as the US Climate Change Science Program (CCSP) in 
2009, to be the federal clearinghouse for climate change research. This multi-agency initiative spans 
every corner of the federal government and acts as the US authority on climate change research, 
serving as “a comprehensive and integrated United States research program which will assist the 
Nation and the world to understand, assess, predict, and respond to human-induced and natural 
processes of global change." (United States Code, Title 15, Chapter 56A - Global Change Research) 

Although little reporting was done by the CCSP during the 1990’s between February 2002 and 
June 2009 it released a suite of 21 Synthesis and Assessment Program (SAP) reports addressing climate 
change impacts and action. Its most recent and comprehensive report was released in June 2009, 
Global Climate Change Impacts in the United States, proclaiming the Obama administration’s 
commitment to addressing adaptation-related issues. This report offers a succinct, lay-person-friendly 
summary of work done by the CCSP and highlights the USGCRP. The importance of this program is 
continually increasing, with a 20% budget increase proposed for 2011 and forthcoming publications on 
adaptation in preparation. 

US Interagency Climate Change Adaptation Task Force – enacted by Executive Order 13514 issued by 
President Obama in October 2009, this group (including the collaboration of 20 federal agencies) seeks 
to organize the federal government’s national adaptation efforts and work towards a national 
adaptation strategy (CEQ 2010). These efforts are tightly coordinated with the USGCRP and in May 
2010, for example, a three-day National Climate Adaptation Summit was held in Washington, D.C. 

Federal Highways Administration (FHWA) – The FHWA, in association with the US Department of 
Transportation (DOT), has been a prominent leader in adaptation research and planning, both with 
USGCRP and in its own right. It has been involved in adaptation activities along the Gulf Coast, as well 
as in Alaska and California. DOT now mainstreams adaptation, with its strategies integrated into 
design, engineering and planning as well as the financing of major projects. 

Coastal Zone Management (CZM) – Coastal planners have been working for decades to improve the 
resilience of coastal communities. The national priority of protecting the coastal zone was federally 
established almost 40 years ago in the Coastal Zone Management Act (CZMA) of 1972.  The CZMA 
explicitly addresses SLR in two sections, calling for coastal states to “anticipate and plan for SLR” and to 
manage coastal development to minimize the losses attributed to SLR and subsidence.  

There has been renewed interest in CZM grant opportunities to help address SLR, contributing 
funding to all three case studies that are covered in the following section.  Additional CZM funding for 
similar projects is distributed through the National Estuarine Research Reserve System (NERRS). Both 
of these programs are broken down into state and regional actions.  

Environmental Protection Agency (EPA) – Fundamental to much of the technical CCSP and USGCRP 
scientific research, the EPA has been a consistent federal leader in adaptation planning since the 
1980s, working to increase understanding of climate change impacts on US health, ecosystems, water 
quality and air quality. The EPA oversees the Climate Ready Estuaries (CRE) that works collaboratively 
with state and regional land management agencies. CRE initiatives promote adaptation of estuaries 
and their surrounding communities, providing training and support to coastal managers. Their website 
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is an excellent hub for coastal adaptation resources, directed at engaging and educating stakeholders 
and promoting local action. 

National Oceanic and Atmospheric Administration (NOAA) – In addition to holding the reigns of the 
CZM, NOAA is intimately involved in almost all of the federal, state and local initiatives included this 
report, including the case studies. Experts on climate, NOAA has regional offices that are at the 
forefront of regional adaptation initiatives.  

For example, its regional office in Charleston, South Carolina has extended resources and 
expertise to help drive innovative regional resilience plans to assess SLR impacts on Charleston County. 
Over the last year, NOAA has ramped up its work on adaptation-related issues, including a major 
overhaul of its website resources on the subject, including: 

 A comprehensive database of adaptation-related research that specifically targets resources to 
local and regional planners. 

 Digital Coasts program that serves as a vast information hub including maps and other technical 
resources that is accessible to the public and rapidly becoming a go-to resource for planners 
and professionals at all levels. 

 An interactive climate change education website (www.climate.gov) and drought website 
(www.drought.gov) directed at educating the general public and promoting awareness of 
climate impacts. 
 

Army Corps of Engineers - As of November 2009, under a new agency policy, the Army Corps of 
Engineers must consider the effects of climate change in planning for flood control, navigation and 
other water projects (Luntz 2009). This progressive move will have carry-over effects on all military and 
civil projects for which the Corps is responsible, affecting coastal areas across the world. 

National Park Service (NPS) – the NPS Climate Change Response Program brings together mitigation 
and adaptation planning into the management of both cultural and natural protected areas. In 
coordination with the Climate Friendly Parks initiative, this program seeks to lead by example in design 
and management of parks and facilities while also delivering take-home messages to visitors. The 
response program is broken down by 11 bioregions and then further within those regions (i.e. Atlantic 
Coast has five divisions within it) that help coordinate dialogue and collaboration across park units that 
share similar threats from climate change (NPS, 2010). 

USAID – In line with its international humanitarian and economic role, USAID coordinates expansive 
global outreach of federal adaptation resources and expertise.  USAID is working to help build capacity 
to understand and adapt to climate change in developing countries, working collaboratively with 
organizations such as the World Bank and the UN. In 2009, USAID released Adapting to Coastal Climate 
Change: A Guidebook for Development Planners, following a similar manual for climate change 
adaptation published in 2007. These publications offer incredibly practical and feasible advice to 
initiate adaptation in places that are often far more vulnerable to the impacts of climate change than 
the US. 

Leading States 
California 

California has taken the lead in the US on the front of adaptation planning, as it has with 
climate change mitigation and many other environmental initiatives. Considered to be the first of its 
kind, the California Climate Adaptation Strategy was released in December 2009.  It is indicative of 
California’s approach that from the earliest stages, emphasis was on “strategy”, not “planning”.  The 

http://www.climate.gov/�
http://www.drought.gov/�
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document is intended to “help guide California’s efforts in adapting to climate change impacts” 
through collaboration across multiple sectors. The Strategy lays out six actions to specifically address 
SLR (California Natural Resources Agency 2009): 

1. Establish state policy to avoid future hazards and protect critical habitat.  

2. Provide statewide guidance for protecting existing critical ecosystems,  
  existing coastal development, and future investments.  

3. State agencies should prepare SLR and climate adaptation plans. 

4. Support regional and local planning for addressing SLR impacts. 

5. Complete a statewide SLR vulnerability assessment every five years.  

6. Support essential data collection and information sharing.  

The 2009 Strategy is a result of Governor Schwarzenegger’s Executive Order S-13-08 which was 
signed in November 2008 to enhance the state’s management of climate impacts from SLR, increased 
temperatures, shifting precipitation and extreme weather events (State of California 2008). This same 
order also calls for the completion of a “Sea Level Rise Assessment Report” to consider SLR scenarios 
for the years 2050 and 2100, to be prepared by an independent panel of experts and completed before 
the end of 2010. The report will go into greater detail in advising how California should plan for SLR, 
including projections, impacts on state infrastructure, and a discussion of research needs.  

Public comment on the 2009 Strategy indicates appreciation for the plan itself, but also a 
general agreement that it falls short by not addressing some of the tough controversies. These 
comments are generally accompanied by a request for more funding and greater commitment, a 
difficult ask at the same time as the state is in the throes of a financial crisis (NRDC 2009). Examples 
include the need for:  a clearer vision, more clarity in how coordination and collaboration will occur, 
commitment to a strong public outreach and engagement campaign, and guidelines for comprehensive 
planning (Sheehan 2009). The strategy does not yet include any regulations or place any requirements 
on local planners in adapting to SLR, such as new codes or zoning that would encourage retreat or 
accommodation. 

California’s strategy is reinforced by expertise from contributing organizations such as the 
Pacific Institute that provide a tremendous amount of supporting information, particularly in 
quantifying the impacts of SLR. The Pacific Institute estimates that without adaptation, nearly $100 
billion worth of property will be at a 100-year flood risk, with a  
1.4 meter SLR scenario, $62 billion of it in the San Francisco Bay area alone (California Natural 
Resources Agency 2009). The vulnerability of the low-lying Bay area is no surprise to planners in the 
region, who (as described below) are taking action to help bring awareness and creativity to the table.  
 

Maryland 

In 2007, Maryland’s Governor Martin O’Malley signed Executive Order 01.01.2007.07, which 
established the Maryland Climate Change Commission (MCCC).  The Commission was charged with 
developing an action plan that addresses both mitigation and adaptation. Maryland’s Adaptation and 
Response Working Group (ARWG) was a collaborative effort with the Maryland Department of Natural 
Resources and Department of Planning, comprising four Technical Working Groups: 

• Existing Built Environment and Infrastructure;  

• Future Built Environment and Infrastructure;  
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• Resources and Resource-Based Industries; and  

• Human Health, Safety and Welfare.  

The state released a Climate Action Plan in August 2008, which contained a chapter that serves 
as its Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change.  However, the 
plan only focused on the more pressing adaptation issues for Maryland of SLR, subsidence and coastal 
storms. It makes recommendations that focus on economics, human health, safety and welfare, 
infrastructure and protection of natural resources. It also calls for the development of state and local 
adaptation planning tools to “anticipate and plan for SLR”, including improved SLR mapping and 
research. This effort is noted as “Phase One”, but almost two years later, no additional funding for any 
further action has been authorized (State of Maryland 2008). 

Additional work includes the Maryland Coastal Program that develops SLR planning guidance 
for Dorchester, Somerset, and Worcester counties. The guidance presents a timeline for establishing 
an SLR and coastal hazard response plan in local planning, as well as the methodology for developing 
plans. The state has also heavily promoted a Living Shoreline Stewardship Initiative, which has 
established shoreline protection education and outreach programs, as well as providing funding for 
project construction. These in turn have led to regional collaboration with Virginia and North Carolina. 

One exciting example of Maryland’s work on adaptation is the state’s Building Coast-Smart 
Communities Initiative, headed by Maryland Department of Natural Resources. Working 
collaboratively with NOAA and the Consensus Building Institute, the initiative created an interactive 
simulation exercise to help vulnerable coastal communities in Maryland address community-level 
responses to climate impacts such as SLR and storm surge. This innovative tool has been used across 
the state and now across the United States, to better educate and engage communities and build 
consensus on how to take action.   
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Appendix B – Literature Review 

The following is a section of my literature review that summarizes important fields with lessons that 
are relevant to approaches to adaptation responses, including: hazard mitigation, resilience and 
natural resource management. 

Lessons Across Relevant Fields 
Climate Change Mitigation 

Although it is a slight divergence from this section’s consideration of adaptive management 
fields, it is relevant to briefly summarize some crossover between climate change mitigation and 
adaptation. These parallels can largely be attributed to the inevitable uncertainties and controversy 
involved in almost any discussion of climate change. These correlations with mitigation offer useful 
lessons for adaptation planners, as well as collaborative opportunities at all levels of planning and 
policy.  

Several sources have selectively used conclusions from mitigation research interchangeably 
with that of adaptation. This is perhaps in part due to studies on adaptation being less available, with 
literature also indicating a lack of research on the social science that is necessary to support such 
studies (Pyke 2008). In reviewing “the first generation” of state and municipal climate change plans in 
the US, for example, Wheeler simultaneously addresses adaptation and mitigation throughout his 
entire article, even though one of his concluding remarks is that “adaptation…is rarely mentioned” 
within the plans he reviewed. Wheeler also likens adaptation and mitigation in recommending that 
state and local plans need to fully address the broad range of measures through a “backcasting” 
approach.  Backcasting starts by setting goals “based on the best available scientific knowledge, and 
working backward” from those targets to develop the necessary programs to achieve them (Wheeler 
2008). 

Correlations between adaptation and mitigation are particularly strong in an assessment of the 
barriers that governments face in responding to climate change.  These consistently include lack of 
enabling legislation, manpower, regional coordination, reliable data, available technology, 
strategic/methodological direction, funding and resources (Urwin and Jordan 2008) (Amundsen, 
Berglund and Westskog 2010) (Pitt and Randolph 2009) (IPCC 2007). The same research shows parallels 
in suggesting solutions that include policy and legal requirements.  

In a recent article addressing climate change action plans in the US, Pitt and Randolph highlight 
in their first sentence a primary theme shared by both mitigation and adaptation: “Climate change is 
recognized as a global problem, but it is influenced in many ways by local-level policy decisions” (Pitt 
and Randolph 2009). As already cited, this text goes on to give an excellent summation of barriers or 
“obstacles” to mitigation, almost all of which correlate to those faced by adaptation with solutions 
requiring multilevel government response. As adaptation planning starts to be implemented across the 
US, planners would do well to borrow and learn from the success that mitigation efforts have achieved. 
This is true for many of the elements mentioned below, including mainstreaming, multilevel 
governance, regional assessments and collaboration. 
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Hazard Mitigation & Resilience Planning 

Planning to mitigate hazards in coastal areas is particularly difficult due to the combination of 
dynamic physical hazards and intense human exposure. These problems intensify with the expected 
impact of climate change potentially increasing the intensity of coastal storms and hurricanes.  They 
will exacerbate even further SLR impacts on natural processes, such as beach erosion and the 
subsidence of land. For these reasons, there is a natural pairing of adaptation with SLR and planning for 
hazard mitigation, both of which have attracted increased attention over recent years. 

Emerging approaches to hazard mitigation encourage adaptive management to stop the cycle 
of reactive planning. Referred to as the “disaster-relief-rebuild-disaster syndrome”, past approaches to 
hazard mitigation have often put people and property back in harm’s way, thereby failing to avoid or 
even reduce damage from future disasters (Randolph 2009).  

The Federal Emergency Management Agency (FEMA) recognized the problems associated with 
this syndrome and now promotes adaptive management for disaster response, which has improved 
the process”s dialogue and response. These efforts by FEMA were confirmed by the Disaster Mitigation 
Act of 2000, which requires local plans to include risk assessments and mitigation strategies. These 
efforts in turn require communities to become more resilient, by learning from each disaster and 
ensuring that they improve preparations for the next one (Randolph 2009). 

While FEMA”s efforts are noteworthy, events such as those dramatically demonstrated in the 
devastation of New Orleans by Hurricane Katrina show that they still need improvement, particularly in 
regards to social issues and public engagement. While this is slowly changing, “hazard mitigation and 
disaster planning have not engaged social dimensions of preparedness, impacts, and response” 
(Randolph 2009). A major strength of improved incorporation of adaptive management is that it allows 
time for a more meaningful collaboration not only of the experts, but of non-technical laypersons, who 
have a strong stake in plans and play a critical role in their implementation. This cross-disciplinary 
involvement allows for greater community involvement and can lead to increased public acceptance of 
recovery plans. These elements of adaptive hazard mitigation planning are closely tied to a broader 
and widely applicable concept in planning known as resilience. 

The concept of resilience refers to a system”s capacity to “absorb and utilize or even benefit” 
from changes they are subjected to “and to persist without a qualitative change in the system”s 
structure” (Holling 1973). Resilience has grown to have a wide variety of definitions, used within many 
academic fields, spanning from biology to sociology. Within the context of hazard mitigation and 
coastal adaptation, resilience enables communities “to bend but not break” when faced by hazards 
such as SLR, or extreme events such as hurricanes (Campanella 2006).  

The fervor around preparation for the largely unknown, yet highly anticipated, impacts of 
climate change makes the importance of resilience even more significant, especially for low-lying 
coastal areas. The dialogue around coastal resilience planning has intensified immensely since 
Hurricane Katrina and the devastation that it left in New Orleans. This catastrophe propelled the 
evolution of 21st century planning tools and planning techniques, such as growth audits that 
systematically “analyze the impacts of current policies, ordinances, and plans on community safety 
from hazard risks due to growth” (Godschalk 2009). Adger et al. (2005) emphasize the need for 
integrating social and ecological vulnerabilities for improved resilience to coastal disasters. These 
authors address the need for multilevel governance and social networks, noting that both require 
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strong leadership and changes in social norms to allow adaptive management and governance (Adger, 
et al. 2005). 

The term resilience is frequently used interchangeably with adaptation. While this may seem 
natural, authors representing the Pew Center on Global Climate Change argue that it is not entirely 
appropriate.  Easterling et al. (2004) distinguish two general strategies for adaptation: reactive 
adaptation and proactive adaptation. They point out that resilience is more consistent with reactive 
adaptation, in being defined as “the degree to which a system can absorb disturbance and still snap 
back to its pre-disturbance steady state” (Easterling et al. 2004) 

Seeking to return communities to a “pre-disturbance” state after a disaster is one point of 
criticism of resilience and hazard mitigation planning, in that it commonly gives in to local political 
pressure to do this. By contrast, proactive adaptation “is not about returning to a prior state, because 
natural, physical, and social systems will evolve, and in some senses co-evolve with each other over 
time” (Randolph 2009). This definition of adaptation moves beyond the early concepts of resilience in 
that it requires a reorganization of the system rather than a return to the status quo to improve its 
ability to avoid future damages (Easterling et al. 2004)  

The reactive shortfalls of hazard mitigation planning and resilience have led to their evolving 
over recent years to be more proactive, specifically in expanding notions of social resilience through 
improved public engagement and participation. As Beatley emphasizes in Planning for Coastal 
Resilience, while hazard mitigation and resilience are a natural pairing, it is also important to point out 
their differences. Resilience advocates long-term mitigation and is more focused on “creative 
adaptation and learning” and capacity that shifts from the more physical aspects of hazard mitigation 
planning to those of “social and community systems” (Beatley 2009). These “social and community 
systems” are generally targeted at a local or regional scale where there is more capacity for public 
engagement. 

After summarizing the principles of coastal resilience, Beatley concludes, “Coastal resilience will 
depend on the active involvement and participation of the community, plans for community resilience 
will require community “buy-in” to be effective and for any hope of long-term implementation” 
(Beatley 2009). Randolph points out examples in coastal Florida and Berkley, California which indicate 
that improved hazard mitigation is being implemented through expanded public engagement, as well 
as the social dimensions of vulnerability and disaster preparedness (Randolph 2009). 

Adaptive Natural Resource Management 

With many points of correlation with hazard mitigation planning, natural resources and 
environmental management literature also has valuable and relevant lessons to share. Like adaptation, 
these fields must deal with various layers of uncertainty that require long-term, multi-scale and 
integrative management responses from a variety of disciplines and jurisdictions (Stankey, Clark and 
Bormann 2005). These complex requirements have led to what is known as “adaptive management”, a 
concept that has been evolving in environmental and natural resource management literature for over 
40 years.  Adaptive management is now widely practiced “as a planning and management approach 
that aimed to embrace uncertainty and recognize the need to adapt to changing conditions and 
knowledge” (Randolph 2009).  
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Adaptive management offers excellent definitions to address uncertainty and risk, as 
exemplified in the US Forest Service”s Northwest Forest Plan. Intiated in 1994, this plan ambitiously set 
out to be one of the first to implement an “ecosystem-based management” approach. Spanning three 
states and 24 million acres, it was a landmark attempt to tackle regional layers of land management 
conflicts that had never undertaken joint initiatives larger than a site level (Stankey, Clark and Bormann 
2005). This effort helped to evolve an innovative model of summarizing adaptive management, 
through a continuous “plan-act-monitor-evaluate” cycle that has since been pursued in a diversity of 
natural resource fields. This helped lay the groundwork for adaptive hazard mitigation management 
and has been transferred to other fields, such as business and education. Similar approaches are now 
emerging for climate change adaptation. 

Now an integrated element of environmental planning applications across the board, adaptive 
management is being forced to respond to growing concern that there is still room for improvement in 
areas of public inclusion. Although initiatives have been successful in coordinating a variety of expert 
stakeholders, many believe that this has not adequately involved the public, with public meetings 
generally being a one-way conversation to inform citizens (Stankey, Clark and Bormann 2005). With its 
premise of “learning by doing”, adaptive management has also received criticism for being inherently 
reactive.  

In an effort to be both more inclusive and proactive, adaptive management is working to 
improve public involvement through meaningful collaboration of not only the experts, but also non-
technical stakeholders who can make valuable contributions (Randolph 2009). A great example of such 
emerging collaboration is through a concept known as “learning networks”. Learning networks create 
innovative models for enhanced regional dialogue that are adaptive, collaborative and integrative. The 
US Fire Learning Network (FLN) is a successful example of a conservation learning network; it operates 
through the collaborative work of 14 regional networks. Over the past nine years, “the FLN has brought 
together fire professionals from more than 600 partner organizations to collaboratively design and 
implement ecological fire restoration strategies” (Goldstein, Butler and Hull 2010).  

Academic research on conservation learning networks recognizes a clear connection to that of 
climate change in that it is “a multi-scalar and cross-jurisdictional issue that engages a wide variety of 
stakeholders”, requiring regional responses that bring together critical local expertise to overcome 
barriers to action” (Goldstein 2009). A focus on regional scale echos into the parallel, and emerging, 
field of large landscape conservation. A recent publication from the Lincoln Institue of Land Policy 
summarizes that: 

“There is general agreement that the promise of large landscape conservationis its focus on 
land and water problems at an appropriate geographic scale, regardless of political and 
jurisidictional boundaries…Such efforts are multijurisdicitional, multipurpose and 
multistakeholder, and they operate at various geographic scales using a variety of governance 
arrangements” (McKinney, Scarlett and Kemmis 2010). “ 

Applying these fundamentals of scale and collaboration to the urban environment might encourage 
rising above a regional scope – an idea that is taking hold in identifying urban “megaregions” across the 
US that link together clusters of metropolitan regions and coordinate planning and policy accordingly 
(Regional Plan Association 2010).  
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Another lesson from adaptive management literature that has emerged to help address climate 
change, is the concept of co-management. Co-management is a form of collective action, or 
coordination of efforts among a group with a shared goal.  It not only engages stakeholders, but makes 
them part of the management and decision-making process, to build resilience for both the community 
and ecosystem on which it depends. Using a coastal adaptation example in Trinidad and Tobago, 
Tompkins and Adger conclude that co-management “enhances adaptive capacity in two ways: by 
building networks that are important for coping with extreme events and by retaining the resilience of 
the underpinning resources and ecological systems” (Tompkins and Adger 2004). 

One sector of natural resource management receiving increased attention for its need to 
incorporate adaptation is that of water resources. Climate change increases the vulnerability of water 
infrastructure across the board. Changing precipitation patterns, as well as the threat of SLR and more 
intense coastal storms, put not only drinking water, but also wastewater, stormwater and sewer 
systems at risk (USGCRP 2009). While innovations to increase the resilience of water supplies in arid 
regions of the US West tend to attract the most attention, cities and metropolitan areas across the 
country are beginning to develop plans for adapting their water systems to meet climate change risks. 
They are embedding the key adaptive management concepts of planning, monitoring and evaluation, 
as well as including multilevel governance, regional scale, and long time horizons, and a great example 
of this is the work of the Climate Change Task Force for the New York City Department of 
Environmental Protection (NYCDEP) (Rosenzweig 2007). 
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Appendix C - Case Study Details 

Interview protocol 
Subjects for the interviews were contacted via telephone and email using contact information 

from Regional Planning Agency websites. Interviews were all scheduled ahead of time, with flexibility to 
accommodate the interviewees’ schedules. The collection of information from interviews was on 
handwritten or typed notes taken during or immediately following the interviews. No voice recordings 
were made. 

Institutional Review Board (IRB) approval for conducting this study was submitted in early 
March 2010, with approval granted on March 17, 2010. All interviews followed IRB protocol. Given the 
potentially controversial nature of even the topic of adaptation planning, extreme caution and respect 
were shown to ensure that no subject was placed in a situation that might compromise their 
professional, legal, economic, or social reputation. No questions were asked that might put a subject in 
the position of being asked to reveal personal or secure information, or information that was 
commercial-in-confidence. A minimal risk exists for study participants in that no participants are 
directly quoted in the study's findings, leaving a degree of ambiguity as to the source of information.   

Interview questions 
The following questions served as a base template for all the interviews. Depending on the 

nature of each region, and the preliminary information that was available on the subjects’ work, 
questions were adapted or omitted in order to ensure their relevance and to maintain the flow of the 
interview. 

1. What do you consider to be the largest hurdles in your region to initiating a climate change 
adaptation plan? 

2. Who do you see as the most prominent leaders in adaptation in the US? Why?  
3. Do you look to any other countries for ideas? If so, which? 
4. Are there emerging ideas in the field of adaptation that you see as flawed or impractical? 
5. In what ways do you seek to ‘mainstream’ adaptation in your region? (Education, outreach, 

stakeholder involvement etc) 
6. Do you prioritize public and stakeholder involvement in your adaptation initiatives? In what 

ways do you implement those activities?  What stakeholders have the loudest voices in your 
region? 

7. Do you consider shoreline protection to be a sustainable and desirable means of preparing for 
sea level rise for your region? 

8. What is the general preference for shoreline protection versus retreat in your region? Does this 
create tensions that are a potential barrier to implementation? 

9. What do you see as a necessary catalyst for adaptation planning for your region? In your state? 
In the US? 
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Case Studies: Regional Population and Density Data 

County/City 
Total 
population 

Land Area (Sq. 
Miles) 

Population 
Per Square 
Mile 

Northern Virginia 
Alexandria City 128,283 15 8,552 
Arlington County 189,453 26 7,287 
Fairfax County 969,749 395 2,455 
Loudoun County 169,599 520 326 
Prince William County 280,813 338 831 
Fairfax City 21,498 6 3,583 
Falls Church City 10,377 2 5,189 
Manassas City 35,135 10 3,514 
Manassas Park City 10,290 2 5,145 
Total 1,815,197 1,314 1,381 

Middle Peninsula 
Essex County 9,989 258 39 
Gloucester County 34,780 217 160 
King and Queen County 6,630 316 21 
King William County 13,146 275 48 
Mathews County 9,207 86 107 
Middlesex County 9,932 130 76 
Total 83,684 1,282 65 

Hampton Roads 
Chesapeake City 199,184 341 584 
Franklin City 8,346 8 1,043 
Gloucester County 34,780 217 160 
Hampton City 146,437 52 2,816 
Isle of Wight County 29,728 316 94 
James City County 48,102 143 336 
Newport News City 180,150 68 2,649 
Norfolk City 234,403 54 4,341 
Poquoson City 11,566 16 723 
Portsmouth City 100,565 33 3,047 
Southampton County 17,482 600 29 
Suffolk City 63,677 400 159 
Surry County 6,829 279 24 
Virginia Beach City 425,257 248 1,715 
Williamsburg City 11,998 9 1,333 
York County 56,297 106 531 
Total 1,574,801 2,890 1,224 

 

 

 

  

(2000 Census) 
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	I. Overview
	California Academy of Sciences, San Francisco - Green roofs, a “win-win” mitigation/adaptation strategy, reducing energy use, urban “heat island” effect and stormwater runoff.

	While variation in climate has occurred throughout history, what is different with observed and projected climate change in the late 20th and early 21st centuries is that changes are happening at an accelerated rate, which a strong and credible body of evidence directly links to anthropocentric causes (National Research Council 2010). Greenhouse gas (GHG) emissions caused by human activity are pointed to as the largest contributor to these changes. Although stirring up controversy and skepticism in its path, overall this link has increased inter-national acceptance of the need for a coordinated response, sparking major efforts to mitigate emissions through initiatives such as promoting renewable energy, reducing vehicle miles traveled and improving energy efficiency. 
	As John Holdren, Advisor to President Obama for Science and Technology, explained at a national summit on adaptation in May 2010, we have three response options to climate change, “mitigation, adaptation and suffering…and we’re already doing some of each” (Holdren 2010). If the aim is to minimize suffering we must implement a mix of both mitigation and adaptation. Holdren proposes that a mitigation-only strategy “would be insanity”. At the same time, adaptation alone will not work, as it becomes more expensive, more difficult and less effective as the changes in climate become increasingly severe. Giving equal emphasis to both adaptation and mitigation is a trend that is slowly becoming embedded in strategies, both nationally and internationally, in a balance that has been concisely referred to by the UN as “avoiding the unmanageable and managing the unavoidable” (Holdren 2010). Integrating both strategies, especially in new development and redevelopment projects, shows great promise in providing “low regrets” strategies with “win-win” outcomes that achieve social, economic and environmental goals. 
	With some of the most dramatic climate impacts on society projected for urban coastal areas, adaptation efforts to prepare for those impacts, including accelerated sea-level rise (SLR) and more severe coastal storms, seem to be receiving particularly focused attention. Even under conservative scenarios, coastal regions across the US are projected to experience up to two feet of SLR from the present to 2100 – a tripling of rates of SLR over the 20th century (Solomon et al. 2007).  As elaborated in the following section, this risk is compounded by unsustainable coastal development patterns, as well as the combined threat of other projected climate impacts such as increased coastal erosion and storm intensities.
	Climate change poses some of the most difficult challenges the planning profession has ever faced – challenges planners are well positioned, but often not well equipped to meet. The ability of urban and regional planners to respond to the impacts of climate change requires a comprehensive perspective, long-range outlook and a broad, interdisciplinary skill-set that in many ways epitomizes the unique and important role of planners. Edward Blakely, Recovery Director for New Orleans, proposes that “there is no more urgent role for planners in the years ahead than to plan and help implement adaptation to climate change” (Flint, 2010). 
	Although degrees of human adaptation to changes in climate have occurred throughout history, adaptation referred to in this paper is that of deliberate efforts designed to deal with impacts of human-induced climate change. This designation is consistent with most emerging research and literature on adaptation, a point that often drowns the subject with the same debate and controversy that is faced by mitigation efforts. For adaptation, this is not a necessary hurdle, because most action can be integrated, or “mainstreamed” (as discussed in Section III) into current frameworks and initiatives without having to prove the cause of climate impacts.
	The science, inherent uncertainty and controversial solutions involved in responding to climate change create a divide between the scientific community and the general public. This divide is similar in many ways to others bridged by planners on a daily basis, breaking down complex issues and meeting them with holistic solutions.  It is exemplified in their work in transportation planning and other environmental issues such as stormwater management. Planners are constantly balancing the demands of stakeholders and keeping private property tensions at bay. Climate change impacts offer a similar opportunity for planners to use their expertise in communication and broad skill-set to work towards on-the-ground solutions with public support. From preparing communities threatened by SLR, flood and drought, to addressing public health concerns from extreme heat events and shifts in disease patterns, planners will play an instrumental role in bringing a variety of experts to the table and helping them communicate their messages.
	The anticipated impacts of climate change closely link the natural and human-built world, since they share many of the same physical threats. They can also be linked in mutually beneficial ways.  The efforts of coastal regions, for example, to allow the migration of natural habitats by reducing artificial shoreline protection measures, protect the integrity of natural ecosystems. These ecosystems in turn can provide a critical barrier to SLR and hazard mitigation. A variety of practices and alternatives to shoreline protection have emerged that allow a more healthy and resilient relationship between coastal development and its natural surroundings.
	While planners may have an obvious role in preparing communities for climate impacts, how can they start and at what scale? Ultimately, adaptation planning will be needed from a global to a local scale, with varying roles at each level and requiring integration across all levels (Smith et al. 2010). It is also clear that decisions on how to address climate change should not be made in isolation, creating an added challenge for planners to help coordinate adaptation efforts across relevant levels of organizations, agencies and government. In fact, planners are already working extensively with engineers, climate scientists and public health officials to anticipate likely climate impacts and to plan urban infrastructure to cope with those changes (Bayer, Frank and Valerius 2010).
	The role of regional planning in the US is currently constrained due to limited funding, thin staff capacities, and most importantly the lack of political power relative to other levels of government. While these limitations are important to acknowledge, they need not inhibit the ability to take the critical first steps for climate change adaptation.
	The US Federal Government is building towards a stronger role by rapidly expanding its coordination efforts. For example, the Global Change Research Program (USGCRP) and the White House’s Interagency Climate Change Adaptation Task Force are both working to coordinate adaptation research and efforts across different agencies and governments. While these efforts are noteworthy, a top-down adaptation response will struggle to fully address the diverse regional climate variations that require the direct involvement of local expertise and participation.  In most cases, efforts at a state level will likely not be sufficiently dispersed. Bottom-up approaches are equally as problematic. Local governments are generally under-equipped in technical knowledge and fiscal resources to address problems alone. Local leaders also face significant social and political barriers. 
	Regional planning entities such as regional councils, metropolitan planning organizations and councils of government are in a unique position to facilitate inter-jurisdictional cooperation that brings together a variety of stakeholders and local leaders in order to address cross-cutting and long-term issues. These entities encompass multiple localities, enabling them to convene forums on inter-jurisdictional issues that require a regional focus, such as infrastructure, growth management and transportation planning. Such tasks cannot be done effectively by local governments acting in isolation and are not achievable at the broader scale of state or federal level planning because of their inability to address the specific needs and constraints of local stakeholders. 
	Based on the success and resounding potential shown in case studies of regional adaptation planning efforts, my proposed response is to place a much stronger emphasis on the role of regional planning entities, which are well-positioned to initiate and facilitate adaptation efforts. Without detailing what an adaptation plan or strategy might look like, my emphasis is to match the planning needs associated with climate impacts with the role that regional planners have to offer.
	While regional adaptation planning is important across all landscapes, for a variety of reasons it is of critical importance in vulnerable coastal regions where climate change impacts are projected to be most severe. Coastal regional planners should play a vital role in planning for climate change adaptation in the United States, particularly to impacts of SLR. Based on the findings of my research, particularly from case study interviews of regional planning entities in coastal Virginia, I have compiled the following list summarizing the action coastal regional planners are in an opportune position to undertake: 
	Building towards my conclusions outlined above, in this study I examine the emerging field of adaptation planning in the US – in science, literature and practice. I begin by detailing research findings specific to coastal climate change impacts and regional variations, also covering the history of development patterns and adaptation needs for vulnerable coastal areas of the country. Based on a review of literature, plans and strategies prepared by early adaptation leaders, I then outline current thought in the field of adaptation and summarize other fields supporting the importance of adaptation planning at the regional level. I next summarize adaptation initiatives being implemented across the US at the national, state, regional and local levels. 
	 Monitor local SLR and other climate impact projections, which vary widely across the country, but are fairly consistent within more localized regions.
	 Facilitate communication across local jurisdictions to communicate the needs, barriers and opportunities that are specific to local communities in addressing SLR.
	 Establish and facilitate focus groups to create a dialogue between respected technical experts and key stakeholders to raise awareness, outline risks associated with impacts and work towards pragmatic solutions.
	Using the above as a backdrop, I then summarize my findings from three case studies evaluating adaptation efforts of regional planning entities in coastal Virginia.  A qualitative analysis of these efforts seeks to better understand the role of regional planning in addressing climate change impacts, exploring the techniques that they have employed to engage local stakeholders, planners and elected officials to overcome the barriers associated with climate change and SLR. Given the limited number of case studies, a series of interviews of project leaders from each region was used as a primary way to gather information, with one interview conducted in person and the remainder by telephone. Additional information was gathered from regional planning and state government websites, as well as supplementary materials provided by interviewees.
	 Coordinate and “mainstream” adaptation through education and community involvement campaigns that communicate scientific information and adaptation options to lay persons.
	 Act as liaison between local, state and federal governments to form strategies, take advantage of funding opportunities, and help guide policy.
	 Formulate approach strategies appropriate for the region, based on the above.
	Research clearly indicates that the earlier adaptation planning takes place, the more effective and inexpensive the adaptation on the ground can be (Smith, Cruce and Seidel 2010, California Natural Resources Agency 2009). Equally, the longer society waits to adopt adaptation efforts, such as coastal retreat policies, the more irreversible the risks to society of current development patterns will be. The growing consensus among leading scientists is that we cannot afford to stall adaptation any longer. As the above-mentioned strengths of regional planning entities are of most importance in the initial steps of adaptation, now is the time to act.
	Incorporating case study findings with the rest of my research, I then synthesize findings and offer conclusions. Additional information is provided in the appendix to delve into more detail on US adaptation leaders, my literature review and the case studies. 
	II. Coastal Climate Change
	Over the past 100 years, mean global average temperature has increased by approximately 1.5oF. By 2100, it is projected to have risen by another 2o to 11.5oF (Karl, Melillo and Peterson 2009). Rising temp-eratures can lead to a wide variety of direct effects, including:
	 Increased precipitation in some areas, decreased in others;
	 Decreased snowpack;
	 Increased evaporation;
	 Increased extreme weather events;
	 Sea-level rise.
	Collectively, these daunting impacts have increased attention across government, literature and the media as to what climate change will mean for humanity over the coming century. Projections warranting the most attention have been those relating to SLR. This has been due in part to it being easier to quantify and because there are a large number of “vulnerable” coastal population centers in the US. It is essential to recognize, though, that “vulnerability” associated with climate change can be grouped under two broad categories: the vulnerability of human systems and the vulnerability of natural systems.  It is critical for adaptation to incorporate both natural and human vulnerability when considering impacts and response options. While adaptation will be needed across many different fields and perspectives, looking through the lens of a regional planner, the focus of this paper is on human vulnerability  and specifically the built environment. 
	The IPCC estimates global SLR aver-ages over the last century to be around 7 inches, with projections that it will rise a further 7 to 23 inches by 2100 (IPCC 2007).  Because these IPCC estimates do not account for the important, yet problematic projections of “ice flow dynamics”, many argue that they are too conservative and estimate worst case SLR scenarios ranging between 31 to 80 inches by 2100 (Pfeffer, Harper and O’Neel 2008). While most current response strategies are based on the conservative end of estimates, it is important to be aware of the more dire projections and attempt to create tools and policies that can be adaptive to evolving projections of risk – a thought with correlations with adaptive natural resource management that is detailed in Appendix B. 
	This variety of effects is cumulatively referred to as “relative sea level” (RSL) and is vital to preparation and planning at a more local or regional scale (N.C. Coastal Resources Commission 2010). The National Oceanic and Atmospheric Administration (NOAA) asserts that RSL trends “are typically the most critical for many coastal applications, including coastal mapping, marine boundary delineation, coastal zone management, coastal engineering, sustainable habitat restoration design, and the general public enjoying their favorite beach (NOAA 2010).” Understanding and predicting RSL at a local or regional scale is currently not given adequate support or the emphasis needed to facilitate dialogue between necessary groups of land managers, planners, experts and local stakeholders. 
	A large variety of regional coastal conditions and oceanic factors contribute to significantly different rates and degrees of SLR across the US. As detailed in a recent study at Yale School of Forestry and Environmental Studies, SLR could vary by as much as several feet between different coastal regions of the US. A variety of factors such as prevailing winds, changing ocean currents, and even gravitational forces could lead to some coastal areas being inundated, while others remain dry (Lemonick 2010). In addition to these factors, subsidence and uplift will likely play the strongest role in this variation, with land in some areas subsiding due to the effects of erosion, while a few areas are rising (CCSP 2009). In many US examples, scientists attribute this to the effects of glaciers, as is the case in the Chesapeake Bay region where land uplifted from glaciers is now receding. Areas of coastal Louisiana are seeing expedited subsidence at quadruple the pace of similar geographies, due in part to the extraction of oil and gas off the coast (Lemonick 2010).
	The impacts of SLR for coastal areas have implications for almost every aspect of planning for human settlements, as well as for natural environments. Many coastal areas are extremely vulnerable to even small fluctuations of climate due to their low-lying elevations and their complex sensitivities, which exist even without the threatening impacts of climate change. 
	Sidebar – Coastal Population Trends
	While scientific evidence is not yet conclusive, many project that warmer ocean surface temperatures may lead to increased intensity of tropical cyclones (hurricanes and typhoons), with changing patterns such as landfall further north on the US East coast (IPCC 2007). Increased storm surges, in addition to the intense forces of wind and rain associated with these storms, exacerbate rates of coastal subsidence and will compound each of the impacts of SLR listed above.
	Offering a clear reality check for the importance of addressing these issues, the 2010 US hurricane season is shaping up to be the most active since record-breaking 2005, with forecasts estimating up to seven major hurricanes (NOAA 2010). This is especially worrisome for the Northeast coast, where models from Weather Services International (WSI) predict the threat of hurricane landfall to be on a par with that of Florida and Gulf Coast states (WSI 2010). Including some of the most dense areas of coastal development in the US, Northeast metro-politan areas such as Boston and New York are highly vulnerable to impacts associated with hurricanes, because they have not had to react to the same history of hurricane devastation experienced in the US Southeast and Gulf regions. 
	A recent study by lead Environmental Protection Agency (EPA) scientist James Titus (2009) indicates that 60% of dry land less than one meter above sea level along the US Atlantic coast is either developed or unavailable for inland migration of wetlands, and that less than 10% is set aside for conservation “that would allow coastal ecosystems to migrate inland.” Titus states that property owners and land use agencies are generally unprepared because they have not decided how they will respond to SLR, nor have they prepared maps to delineate where shore protection or retreat are likely (Titus 2009). This lack of preparation prevents realistic assessment of consequences of SLR and impairs efforts to prepare for them.
	Scientists, planners and land managers are not the only ones concerned about climate change. Financial institutions and insurance companies are among those most involved in assessing climate impacts, particularly in putting those impacts into discernible monetary values. Recent reports, such as a joint effort between World Wildlife Fund (WWF) and Allianz, have combated climate skeptics and those reluctant to invest in expensive adaptation efforts by bringing serious economic data to the table warning of the dramatic cost of inaction. The WWF report, Major Tipping Points in the Earth’s Climate System and Consequences for the Insurance Sector, estimates that around 2 feet (.65m) of SLR will increase coastal asset exposure from a current estimated $US 1.4 trillion to $US 7.4 trillion by 2050 (Lenton, Footitt and Dlugolecki 2009).
	III. Adaptation Planning Overview
	 There is a false assumption that adaptation planning is a “new” idea that is yet to establish credibility or consensus in key practices. Significant scientific contributions to identifying the connection of SLR with human-induced climate change have been made since the 1980s, with a 238-page book entitled “Greenhouse Effect and Sea Level Rise: A Challenge for this Generation”, published in 1984 by EPA employees. This forward-thinking text addresses almost all of the same climate impacts mentioned above. 
	Similarly, the primary approaches to SLR being proposed and assessed today have been established and consistent in international literature for over 20 years. “Strategies for Adaptation to Sea Level Rise”, a report produced by the IPCC in 1990, remains one of the most comprehensive sources on the subject. Prepared by a collaborative Working Group that included representatives from 69 countries, this report groups responses to SLR into categories of retreat, accommodation and protection actions, defining and depicting them as follows (IPCC 1990):
	Retreat involves no effort to protect the land from the sea. The coastal zone is abandoned and ecosystems shift landward. This choice can be motivated by excessive economic or environmental impacts of protection. In the extreme case, an entire area may be abandoned. 
	 Accommodation implies that people continue to use the land at risk without attempting to prevent the land from being flooded. This option includes erecting emergency flood shelters, elevating buildings on piles, converting agriculture to fish farming, or growing flood or salt tolerant crops.
	 Protection involves the con-struction of hard structures such as sea walls and dikes, as well as soft solutions such as dunes and vegetation, to protect the land from the sea so that existing land uses can continue. Often synonymous with “shoreline armoring”, protection can eliminate wetlands and beaches.
	Storm events such as Hurricane Katrina and the breach of the New Orleans levees demonstrate that in many situations shore protection measures can increase risk. In general, engineered protection features or structures such as dikes and levees can lead to a false sense of security and encourage increased development in areas that are at risk (Titus 2009), since these features may not withstand the increased severity of storms or SLR and therefore fail to offer protection for projected climate impacts. 
	In 2010, these categories and their definitions remain the national standard, reflected in the fact that the same report is still the primary reference quoted by authorities such as the EPA (EPA 2009). With this said, over the past 20 years each category has evolved with innovation and technology. There have also been evolving debates that address the strengths and weaknesses of each category, and where each is most appropriate. While the 1990 report remains valid in its science as well as in its suggestions for large-scale response, it falls short of addressing the importance of local and regional planning or the potential barriers to implementation.
	The decision as to which adaptation approach is easiest or most feasible is difficult because each approach comes with a complexity of economic considerations. Comparing costs and benefits is difficult, if not impossible, for the long timelines and high levels of uncertainty involved. Some scientists, such as Titus, point out significant ecological externalities of different approaches that must be considered, such as negative impacts associated with shore protection options, which he indicates in many cases can “imperil” rather than protect (Titus 2009). Protection structures such as bulkheads or dikes can prevent “the inland migration of coastal ecosystems, which are instead squeezed between rising sea and bulkheads built to protect communities” (CCSP 2009). 
	Benefits
	Costs
	Approach Option
	Lower: Potentially none
	Higher: Loss of property value etc
	Retreat        Short-term
	                      Long-term
	Higher: Prevents loss of property and life
	Lower: May save money over time
	Protection   Short-term
	Higher: Retains safety and property value
	Moderate: Structures are expensive 
	Lower: Could imperil rather than protect
	Higher:  Need to retrofit or replace
	                      Long-term
	Table 1. Qualitative example of cost benefit analysis of protection and retreat options in preparation for SLR
	Comparing the pros and cons of retreat and protection approaches to deal with SLR is an important example of the need to evaluate cost and benefits, as well as the short-term and long-term considerations of different options. Table 1 is a simplified, and hypothetical, overview of such an exercise. It makes a number of assumptions, including accelerated SLR occurring over the long-term and that maintenance costs of retreat will be low. While the benefits of protection may outweigh the costs in the short-term, over the next 50-100 years protection structures may prove to be inadequate. 
	State and federal initiatives, such as the Climate Ready Estuaries Program, attempt to quantify these extra costs of protection, to encourage localities to expand their planning time horizons.  It is an example of the uncertainties and socio-economic complexities facing planners and other decision makers when trying to choose between different adaptation options and strategies.  The same exercise can be used when comparing many difficult adaptation options, ranging from strategies to protect freshwater mussels, to the diversification of local tourism. 
	As Titus (2009) summarizes, “in the long-term, policy makers will need to reevaluate whether current approaches and justifications for decisions regarding coastal development and protection need to be modified to reflect the increasing vulnerability to acceleration of SLR.” The failure to initiate and facilitate the discussion of future policy options at a more local scale relates to a federal government emphasis that is in need of fundamental changes.   This is referred to in Sections IV and V below.
	Literature specifically addressing adaptation planning is rapidly emerging from a variety of different organizations and levels of government. In contrast to the media spotlight and early waves of climate change literature focusing on global impacts and international responses, many authors and organizations addressing adaptation are increasing their emphasis on regional and local assessment of impacts. As discussed in the previous section, this emphasis responds to growing evidence of regional variation in the impact of climate change, as well as the cross-jurisdictional need for coordinated local response.
	Elevated Home in New Orleans’ Lower Ninth Ward built by the Make it Right Foundation
	Alternatives to shoreline protection are far from being “one size fits all” and need proper funding mechanisms and legislative backing so that they can be designed for specific localities. Regional planners and other local leaders will need to bring together private and public players and property owners, and educate them in the alternative options to “hard” shore protections, which have a much higher risk and impact. 
	Kennel proposes the need to “think globally, assess regionally, act locally” and for the scientific community to help by providing local leaders with regionally specific data about climate change impacts, which is needed to inform and motivate action.  Kennel describes global climate projection models as “helpful but not sufficient” and calls for new analytic tools for “truly” regional climate forecasts, not national or state. This data will assist local leaders in seeing what the future might hold for their region and understand how actions that they take will make a difference. Kennel cites a detailed climate change assessment released in California in 2008 as an example of local action being empowered by the provision of regional data.  Kennel attributes this statewide report, Our Changing Climate, to state and county-level action and to the establishment of regional learning networks spanning many jurisdictional (and even international) boundaries (Kennel 2009). 
	The Urban Land Institute points out that natural stresses to coastal development, such as SLR and storms, are exacerbated not only by climate change, but also by social and economic factors. Due to the invariably high value of coastal areas as popular destinations, as well as being places of residence and business, “people will go to extraordinary lengths to protect property near the shore. This behavior – the need to protect coastal property – is responsible for what is probably the greatest threat to shorelines: the practices we use trying to stabilize it” (Pawlukiewicz 2007).
	Adaptation’s call to action for planners is far from straight forward, but there are a few areas of literature that have created tools and frameworks to help local or regional planners play the role of mediator between a complex cast of stakeholders in order to address what is almost always a complicated set of problems. Consensus building and collaborative planning are two of the most essential components.
	Consensus building approaches are a well-established element of the toolboxes of planners and facilitators. They have been particularly well implemented in addressing controversial land use decisions that necessarily involve complexities that transcend the capabilities of most individual local governments. This is especially the case in the context of regional or metropolitan area planners, with issues that no single entity or level of government can adequately address on its own, such as planning for open-space preservation, transportation, or affordable housing (Susskind and Hoben 2004). 
	The more localized scale of this assessment breaks through the social, political, legal and cultural roadblocks that are inherent in many national or international studies, which are “more distant and relatively abstract.” In essence, the critical element of the study's success was that it provided the answer that people are desperate to hear to the often-neglected question of “What does it mean for me?” In this situation, it directly motivated political action (Kennel 2009). 
	While his regional emphasis is relevant and compelling, I argue that where Kennel and many other proponents of science-based climate impacts solutions fall short, is in providing no advice as to who will communicate the complicated and often highly technical regional climate change information to the general public. Getting the scale to a level that is understood by local laypersons is a start, but scientists are generally not highly skilled in breaking through the next barrier, which is making the information understandable to a general audience. Hand in hand with this element is the provision of practical solutions to accompany the science. It is all well and good to know that sea levels are expected to rise two feet, but what are the best practices for dealing with it? What changes in policies and regulations are needed? What legal concerns need to be addressed? How does a local planner deal with issues that transcend his or her boundaries? It is these questions that are an open door for planners to apply their unique and broad skill-set to help bridge such gaps. 
	The same concept applies equally to environmental and natural resources issues, such as watershed management. With a variety of diverse stakeholders involved, decisions made on these issues have a wide impact on ecosystems, environmental conditions, economy, livability (for example, recreation etc) and intrinsic values that are important to a local community. Decisions within these topic areas usually have added complexity as a consequence of the inclusion of scientific theory or projections that come with a degree of uncertainty, or in “shades of gray”, which inevitably leads to higher levels of controversy. Controversy around science leads inexorably to social, political and legal barriers that consensus building must attempt to transcend.
	There is no better example of a topic that fits the above set of conditions and barriers than that of planning for the impacts of climate change. While the scientific evidence is clear about the realities of global climate change, many people remain skeptical and reluctant to take action to “adapt” in preparation for those expected impacts. Even with accurate and relevant data, initiating local dialogues to help educate and engage communities about adaptation planning encounters significant barriers, with local stakeholders often polarized on how to respond.  This controversy usually leads to little or no action, with the topic pushed off the table for being too complicated and problematic for local government to address. 
	Key roles of the US federal government in addressing adaptation follow several themes of how they can improve their effectiveness. While some of the most relevant literature comes from international sources, it portrays universal themes for national governments that are very applicable for domestic adaptation planning in the US.  These themes tend to fall into three main categories:
	Even when a regional planning entity, created specifically to assist localities in overcoming such problems, imposes “regional solutions”, it is likely to meet strong local resistance (Susskind and Hoben 2004).  Regional planners have been criticized for remaining aloof to local concerns and perspectives, but this only cracks the surface in addressing the constraints faced by regional planning entities. Regional planning is generally underfunded and lacks necessary decision-making power (Hudnut, 2009). It is also highly ambitious to think that all necessary, often conflicting and stubborn, stakeholders will be willing to come to the table and participate in discussions in the first place – a quest that often falls short of objectives (Innes and Gruber 2005). Consensus building will not solve all problems with regional planning, but it does offer points of guidance that could help their role to evolve and assist them in rising over some of the common barriers.  
	 Stronger leadership – setting a precedent for action at all levels
	 Better inter-agency coordination and networking
	 Increased provision of information and general strategies/support. 
	Urwin and Jordan (2008) surmise that although a combination of local and national level activity is important, this must be implemented carefully to ensure that federal policies do not constrain the ability of local governments to respond (Urwin and Jordan 2008). They argue for a “multilevel governance framework” in which the role of federal government is to identify the areas of prioritization, set goals, create regulations and help finance adaptation, while ensuring that local governments have the flexibility to implement them locally, based on place-specific needs and constraints. 
	As is outlined in various sources in the literature, including that produced by the MIT-USGS Science Impact Collaborative (MUSIC), these touchy situations require a collaborative effort that brings together all the necessary stakeholders and decision-makers in order to work towards building consensus on how to proceed. The “inconvenient truth” (to borrow Al Gore’s mantra) leads to what leaders in the field refer to as “politically inconvenient conclusions” (Karl, Susskind and Wallace 2007). Inherent tensions in dealing with climate change require innovative solutions to move the dialogue forward.  This lends itself particularly well to a consensus-building approach to “make it easier to reach fair, efficient, stable and wise agreements about how best to adapt”  (L. Susskind 2009). 
	One major barrier for adaptation is a “knowledge gap” between technical experts and decision makers. While these experts do exist at lower levels of administration, much of the relevant federal expertise and the existing resources (such as Lidar mapping and region-specific projections) could be far better distributed. A recent survey in Norway found that key barriers to adaptation were the lack of data on climate change, lack of local expertise, and lack of a clear role for local governments when working on adaptation (Amundsen, Berglund and Westskog 2010).  They are findings that are consistent with observations from my case studies in Virginia. The lack of focus on adaptation at the national level in Norway was found to lead to little attention being paid at local levels. This trend too has parallels in the US which, as the following section will outline, has shown rapid imp-rovement over the last couple of years.
	Ultimately, adaptation to climate change requires responses at all levels of government.  However, unless federal leadership gives clear political signals by designing and facilitating adaptation policies, local governments will find it more difficult to develop and implement effective adaptation policies themselves. 
	Over the past couple of years, there has been a rapid swell of adaptation-related reports and dialogue from leading organizations and all levels of government across the US. A significant amount of this trend correlates with the beginning of the Obama administration, which has released a tremendous outflow of technical reports through interagency efforts led by the White House.  They address the impacts of climate change and adaptation approaches to respond to those changes. Lagging behind international leaders in the area, this long-overdue push for action seems to have been well received by federal entities that are beginning to incorporate it. 
	I also found significant overlap between literature across different scientific fields, government agencies and other institutions that points towards a growing consensus on how action should be taken and what roles are most effective for each level. Reoccurring themes, such as needs for improved stakeholder involvement, collaboration and multilevel governance, resound throughout.  They support the argument for the importance of regional planning for successful adaptation. More detailed summaries of my literature review, covering climate change mitigation, hazard mitigation and resilience planning, as well as adaptive natural resource management, are included in Appendix B.
	Federal
	State
	Regional (sub-state)
	Local
	- Multi-scalar response
	- Leadership and expertise
	- Geographic scale is close fit to varying climate impacts
	- Flexible to local needs
	Strengths
	- Overarching leadership
	- Highly specialized technical expertise
	- Ability to guide land use decision-making 
	- Local knowledge and credibility
	- Well-positioned for collaboration and coordination of stakeholders
	- Multi-faceted funding opportunities
	- More suitable geographic scale for climate impacts 
	- Ability to make land use decision making
	Provision of broad technical and institutional support (maps, education packages, general guidance)
	- Adapted to address multi-scalar issues
	- First responders
	- Variety of expertise
	Ability to leverage funding
	Too broad to address specific local/regional issues
	- Political barriers
	- Political barriers
	- Political barriers
	Weaknesses
	- Too broad to address all local/regional issues
	- Very limited decision-making power
	- Limitations to power (Dillon Rule etc)
	- Limited long-term planning
	- Limited technical expertise
	Adaptation is emerging as a consideration within strategies and policies across many different federal agencies, with action at the federal level increasing particularly since the beginning of 2009. Addressing a wide range of climate impacts, guidance and strategies provided by the federal government have helped mainstream adaptation by improving the data and bringing greater awareness and action.
	One area in which “top-down” sup-port is moving in the right direction is in providing more accurate data and maps to local decision makers. Federal agencies have recently ramped up efforts to distribute this information. In coordination with other agencies, NOAA has been a leader in these efforts. This is a great example of technical experts sharing necessary resources and expertise. Increases in available technology are useless if they are not provided to the decision makers who need them. 
	These initiatives are slowly trickling down into state, regional and local action. The following summary of the imple-mentation of climate change adaptation plans, strategies and action includes national and state initiatives, and regional and local leaders.
	Mainstreaming, as defined by USAID, means “integrating climate concerns and adaptation responses into relevant policies, plans, programs, and projects at the national, sub-national, and local scales” (USAID 2009). This daunting task implies that the subject of adaptation should be integrated into many government policy areas, including several of the relevant fields mentioned above, significantly water management, hazard mitigation and natural resource management (IPCC 2007).
	An example of technology that has significantly propelled the efforts of certain states and regions is Lidar (Light Detection and Ranging) data. Developed primarily by the US Department of Defense, Lidar data helps in the creation of extremely accurate maps of SLR impacts, based on data gathered from remote sensing technology that uses lasers. Although LIDAR data is not yet universally available, the data has resulted in major improvements in the ability to eliminate significant degrees of uncertainty in making SLR projections and decisions on how to respond (Gesch 2009). 
	For coastal development, climate change is being mainstreamed into almost all elements, as reflected in the risk management literature of both the insurance and financial industries. These areas act as an entry point for non-government actors, particularly insurers and reinsurers. Major international insurers, including MunichRe, SwissRe, Lloyd’s and Allianz, are all investing significant energy and funds in climate change and adaptation, often working collaboratively with research entities such as WWF. Many major corporations have created nonprofits devoted to adaptation, among them ClimateWise by Lloyd’s which has released a series of reports on climate change, coastal communities and global water scarcity, actively promoting adaptation (Lloyd’s 2010). Bouwer and Aerts are among those who promote financial frameworks to mainstreaming climate risk management, with a particular focus on reducing disaster risk in developing countries (Bouwer and Aerts 2006).
	This emerging dialogue is struggling for momentum due to many social, political and economic barriers that impede progress towards a unified national stance on adaptation.  It encounters even more unrelenting barriers at the state and local level. While the timing of the national push for adaptation came at a powerful time for federal politics, with both climate science and mitigation riding a wave of enthusiasm in recent years, much of this has waned under the weight of economic recession. International controversies over IPCC science and indecision at climate talks in Copenhagen have had additional constraining effects on federal initiatives. This timing has put on hold the highly anticipated H.R. 2454 (Waxman-Markey) “cap-and-trade” bill for the foreseeable future, which included proposals to plan for SLR through a National Climate Change Adaptation Program and other specific safeguards for natural resources conservation efforts that would have led to state funding for adaptation (California State Lands Commission 2009). 
	These interconnecting entry points cycle back to the role played by coastal communities in mainstreaming and the need to involve local stakeholders in a way that cannot be achieved at the national level. Community-based initiatives are therefore receiving some of the largest outreach investment internationally, with projects such as that of the Global Environment Facility supporting up to 200 community-level adaptation projects over the next four years (USAID 2009).
	Mainstreaming responds to concerns such as those recently addressed by the Obama administration: “Adaptation is extremely important, but in the face of Iran, North Korea, Gulf oil spills, and so on, it is sometimes difficult to sustain the amount of attention on an important, long-term issue like adaptation, that one would like” (J. P. Holdren 2010). USAID emphasizes that mainstreaming is a fundamental challenge when managing coastal resources, but one that is necessary to ensure that the incremental and long-term nature of climate change does not lead to adaptation getting lost among competing priorities (USAID 2009).
	Federal activity focusing on adaptation is diverse and widespread. The above examples illustrate the major contribution being made at the federal level and many other federal agencies are also beginning to incorporate adaptation into their work. Overall, the diversity of work and the growing energy in mainstreaming adaptation is impressive. However, I found that the information provided is often too general for any real application. Many projects, such as CZM for example, are too scattered to have much clarity or cohesion across the different federal agencies that are involved. 
	USAID lays out three primary “entry points” for mainstreaming through reinforcing linkages across different organizations (USAID 2009):
	Work by the Climate Change Adaptation Task Force promises to help clear up these issues, with a unified national adaptation strategy that can address the need for more detailed and collaborative action. The Task Force’s interim reported released in March 2010 states (CEQ 2010):
	1. National/regional settings – Guiding policies and frameworks to guide #2 and #3 below, including hazard mitigation or disaster preparedness plans, national adaptation strategies, and other examples discussed later in this section. 
	“Adaptation and resilience will require new approaches and preparation, especially at the local level, as regional impacts differ greatly.… [this] requires action from all segments of society—the public sector, local to Federal government, the private sector, the nonprofit sector and individuals.  This provides Federal, Tribal, State, and local governments with significant opportunities for innovation.” 
	2. Sectoral investments and projects – Including efforts to improve climate change awareness and sector needs in industries such as tourism, fisheries and water management.
	3. Coastal communities – Local municipality representatives, ecosystem and watershed managers, and other local experts are able to share practical experience and communicate local needs.
	This national strategy offers a huge opportunity to better coordinate not only the national stance on adaptation that is required at state, regional and local level, but also increased funding and empowerment of planning efforts to get adaptation off the ground.
	Over the past few years a growing number of states have adopted adaptation plans and strategies.  The Pew Center on Global Climate Change is one of the most respected sources tracking these efforts in the US. It summarizes state plans detailing preparations that include: risk and vulnerability assessments, prioritization of projects, funding and allocation of financial and human resources, solution development and implementation, and rapid deployment of information-sharing and decision-support tools (Pew 2010). Many of these plans are part of larger climate change action plans that are more focused on mitigation efforts, while some go further and include stand-alone documents on adaptation. Many states are beginning to mainstream adaptation through other initiatives.
	Regional planning efforts have been particularly effective in organizing adaptation issues that are otherwise difficult to address because of barriers such as political constraints and the growing fragmentation of local governments. The current success of such proactive planning at the regional and metropolitan level can be seen in many examples across the US. The following is a summary of four leading cities, counties and regions that are setting a standard for multi-jurisdictional efforts across the US and in the process are also attracting significant attention internationally.  
	In 2007 New York City released PlaNYC, an exemplary and extensive long-term sustainability report in which both climate change mitigation and adaptation are important elements. As part of these efforts, Mayor Bloomberg set up the New York City Panel on Climate Change (NPCC), a panel of regional and international experts on a range of different issues, modeling it on the IPCC.  More recently the NPCC has helped to establish the New York City Climate Change Adaptation Task Force which includes a larger number of participants, spread over a range of stakeholder groups (NPCC 2010). To date, the NPCC has made progress in one of PlaNYC’s primary climate change initiatives in launching a city-wide strategic planning process for adaptation.  Its goals include (NYC Mayor's Office of Long-Term Planning and Sustainability 2010):
	All current state adaptation plans are still in their early stages, with few going beyond recommendations.  However, they are all important in that they rise above the many barriers that exist to bring greater attention and resources to the cause of adaptation planning. An overview of state planning actions by California and Maryland are included in part A of the Appendix.  California and Maryland stand out as national leaders in that they have the most progressive plans for addressing adaptation for SLR on their coasts.  Virginia is included to provide general background for my study’s case studies. 
	 Creating a strategic planning process to adapt to climate change impacts;
	 Ensuring that New York’s FEMA 100-year floodplain maps are updated;
	 Documenting the city’s floodplain management strategies to secure discounted flood insurance; and
	 Overseeing a recent and aggressive retreat/redevelopment plan for low-lying Treasure Island. The competition in 2009 received 130 entries from all over the world and was enormously successful in providing a communication platform to put forward and discuss positive ideas for dealing with SLR, as well as identifying their limitations (BCDC 2009).
	 Amending the Building Code to address the impacts of climate change.
	In May 2010, the NPCC released a 354-page report that offers exhaustive analysis of climate change projections for the New York City region, as well as suggested approaches to creating an effective adaptation program. The report contained three workbooks to guide members of the City’s Climate Change Adaptation Task Force in their adaption planning process. The report strongly recommends that the city should begin to adapt to climate change immediately, suggesting “both the public and private sectors should make investments today to minimize climate risks they currently face and that they are projected to face in the future”(NPCC 2010). The report was released as a complete journal edition of the New York Academy of Science, which ensured that it was freely accessible to the public online and available to all other cities across the world.
	Miami-Dade County
	Miami-Dade County was one of the first areas in the country to officially recognize SLR and to take innovative steps towards planning at a regional level. The county established the Miami-Dade Climate Change Adaptation Task Force (CCATF) in 2006, an advisory stakeholder group of regional opinion leaders including appointed members representing a variety of expertise (Miami-Dade County 2010). 
	Miami-Dade County continues to be recognized for its leading role in promoting regional planning adaptation. In May 2010, Miami-Dade County was the only US representative at the 1st World Congress on Cities and Adaptation to Climate Change at the Resilient Cities Conference in Germany, hosted by the International Council for Local Environmental Initiatives (ICLEI). The conference’s aim is to bring together academics, practitioners, local governments, and other stakeholders “to begin exploring opportunities for advancing the development of effective approaches and methodologies to accelerate local planning around preparing for climate change” (ICLEI 2010).
	San Francisco
	The San Francisco Bay Conservation and Development Council (BCDC), one of the most long-standing and respected regional planning entities in the US, has followed closely on the heels of its progressive state with efforts that transcend the Bay region.  It has become a statewide, national and international ambassador promoting the importance of regional planners in adaptation. BCDC activities and initiatives include:
	 Hosting the Rising Tides international urban design contest to attract ideas for coping with SLR in one of the most vulnerable regions in the country.
	It is not coincidental that Miami-Dade County has shown such interest and been so active in adaptation planning; the city of Miami is the most vulnerable city in the nation to SLR and it accounts for much of the region’s population and economy. A recent study by Allianz and WWF reveals that current estimates of $416 million in asset exposure would exceed $2.8 trillion under very realistic SLR scenarios of less than two feet (Lenton, Footitt and Dlugolecki 2009). The state of Florida is well aware that trillions of dollars in property and infrastructure cannot retreat out of harm’s way in the next 30-40 years.
	 Incorporating findings and policies on climate change into an Adaptation Background and Recommendations Report for the Bay region.
	 Participating in “Dutch Dialogues” international collaborative effort that also included New Orleans to share ideas between delta cities.
	While these initiatives in Florida are noteworthy, they are seriously impeded by the state’s insurance scheme, which eliminates one of the most promising market-based adaptation solutions of any coastal area. Loss of economic vitality, as a consequence of limiting or retreating coastal development along the Florida coast, would devastate the state’s economy.  The response should be intensified work on shoreline protection and a reinforcing of state insurance initiatives.
	Role of Regional Planners
	Suggested Response (The Climate Impacts Group et al. 2007)
	Barrier
	Educate & Engage - Be prepared with resources specific to region, with examples of what other communities already have to cope with and how they are doing it. Provide support to prepare local planners and ensure consistency of message.
	Climate change impacts will affect communities and governments in different ways and that some communities are already facing these impacts to a degree.
	Climate change not understood by community
	Collaborate - Take advantage of regional climate and/or resource management experts for support and credibility. Coordinate engaged focus groups of these key experts.
	Impacts may also appear in unexpected ways that will vary depending on future scenarios, but there is extensive research that provides useful resources. Regional experts are available to learn more.
	Prepare local evidence that climate change is already underway and project those changes to calculate impacts. Involve community members to specifically address concerns and ensure transparency.
	National and international government are most critical in developing sweeping GHG reductions for mitigation, but that adaptation response must be much more local as impacts will vary.
	Belief that climate change action should happen at higher levels of government
	All of the above - provide clear data with the help of experts that compares projected costs of inaction versus proactive adaptation.
	“There is considerable evidence that climate change is already underway”, a reactive response could cause delays and increase vulnerability to climate impacts given the time needed to implement strategies.
	Reluctance to be proactive when impacts are not expected during short-term; No time or money for adaptation responses.
	Involve expert stakeholders such as real estate industry and CZM experts that can help justify “win-win” and “no regret” adaptation responses.
	Best management practices for today’s concerns are similar to that of future scenarios and should be implemented regardless.
	Educate - Provide evidence of impacts at varying future scenarios to affirm current climate action but illuminate unavoidable impacts requiring adaptation.
	Mitigation and adaptation must go hand in hand. Many climate change impacts are already being seen and mitigation response must be paired with preparing for impacts.
	Focus on mitigation is more important, adaptation sends mixed message in giving up the fight
	Engage local mitigation leaders to communicate and harness synergies between the two approaches.
	Communities already active in climate action are in a better position to start a conversation about adaptation.
	Identify “peer” communities who are adapting to climate change and use networks such as ICLEI to share ideas and illuminate commonalities that affirm suggested strategies. If those networks do not exist, work towards their creation. This also reaffirms need for expert focus groups.
	Many governments are taking on adaptation, driven by “public concern about climate change, increasing evidence that climate change is occurring, and increasing capabilities to provide information on climate impacts at the regional scale.” 
	Reluctance due to perception that no other “peer” communities are planning for adaptation.
	Involve local elected officials and planning staff within focus groups and identify funding sources and opportunities from state/national sources.
	Much progress can be made to help understand lack of support and develop support incrementally.
	Inadequate resources or political support to act.
	Educate and involve key stakeholder such as public utility managers to break through static decision-making. For instance, with SLR projections use trends over the past century to use as base argument void of controversial accelerated projections.
	“Recognize that the past is no longer a reliable guide to the future.” Just like government decisions based on projections of population growth or changing economics, decisions cannot be anchored in the past.
	Operations are set up on historic data with little flexibility.
	King County
	The guidebook also takes on another task that other plans have shunned, that of addressing barriers and suggesting responses. Table 2, on the following page, correlates the barriers outlined in the guidebook (column two) with suggested opportunities for regional planners based on my research, again reinforcing their importance. 
	In 2007, in association with various partners, ICLEI released Preparing for Climate Change: A Guidebook for Local, Regional and State Governments. The guidebook is essentially a large-scale case study, using the region of King County, Washington to implement an adaptation study and plan. The region lends itself well to such an exercise, being vulnerable and exposed to a wide variety of climate change impacts, as well as including a range of municipalities, from rural areas to the city of Seattle. 
	Several themes recurred throughout which illustrate key opportunities for initiating adaptation measures, down to the local level and demanding:
	Although the effort has been valuable in helping to propel further action and planning in King County, its most important achievements are its more universal conclusions. The guidebook emphasizes that preparing for climate change is not a “one size fits all” process, stating that:
	 Collaboration;
	 Stakeholder involvement;
	 Mainstreaming; and
	 Provision of data to decision makers.
	These themes are consistent with findings of the Pew Center for Global Climate Change. They emphasize the critical role of local and regional action as the front line in decision making when determining how best to manage systems affected by climate change (Adger 2007) (Urwin and Jordan 2008). States and localities are important players.  They have authority over land use planning decisions, including zoning and building codes and transportation infrastructure. 
	“Just as the impacts of climate change will vary from place to place, the combination of institutions and legal and political tools available to public decision-makers are unique from region to region. Preparedness actions will need to be tailored to the circumstances of different communities. It is therefore necessary that local, regional and state government decision-makers take an active role in preparing for climate change.” (my emphasis)
	The Pew Center’s conclusions confirm the need for multilevel leadership, reinforcing findings of my literature review that can be found in the appendix (W. S. Adger 2007) (Urwin and Jordan 2008). While federal government plays a crucial role in providing guidance and support, local entities are in a stronger position to tailor adaptation strategies to meet their specific circumstances. The collaboration of regional stakeholders through the exchange of information, resources, best practice, and lessons learned across jurisdictional lines, is a vital element in successful adaptation planning (Pew Center on Global Climate Change 2009).
	While my review of the literature and of US leaders identified a variety of sources and cross-disciplinary lessons that indirectly affirm the role of the regional planner in SLR adaptation, there were very few specific references to the role of regional planning. The King County guidebook is an exception, directly empowering the role of local and regional government. The guidebook points out that “localities, regions and states are on the front lines of addressing climate change impacts, and have a responsibility to res-pond.” While higher levels of government are necessary for programs and policies, local, regional and state governments are in the strongest position to tailor adaptation strategies to meet their specific circum-stances.
	Consistent with ICLEI and other national leaders, Pew lays out the following five recommended elements to ensure successful approaches to adaptation (Pew Center on Global Climate Change 2009):
	1. Recognition that adaptation must happen at local and regional levels;
	2. Identification of key vulnerabilities;
	3. Involvement of all key stakeholders;
	4. Setting of priorities for action, based on projected and observed impacts; and
	5. Selecting adaptation options that are based on careful assessment of efficacy, risks and costs. These can be categorized as “no regret”; profit/opportunity; “win-win”, “low regret”; avoidance of unsustainable investments; and averting catastrophic risk.
	These elements effectively encapsulate the numerous layers of needs that empower and challenge local and regional planners. Governments will progress through these steps at various stages, based on their needs and limitations. Identifying key vulnerabilities requires the support of experts and technical resources, where the expertise of federal and state agencies can help. Supporting the work of local and regional efforts, Pew’s recommendations sum up many similar positions in the field, as well as offer a fitting transition into my regional case studies, which follow in Section IV.
	US leaders at a regional level, for example in New York and San Francisco, provide examples of some of the most successful adaptation efforts in the US. Utilizing their detailed but wide understanding of their localities, regional planners are able to bring together the necessary layering of stakeholders from all levels of government, academia, the private sector and the general public. Through such techniques as public meetings and focus groups, regional planners can assist in facilitating a collaborative process. However, it is clear that multilevel government leadership at a state, national, and even international level will always be crucial.
	IV. Regional Planning Case Studies in Coastal Virginia
	Like most coastal regions in the US, SLR is the climate change impact that is generating the most concern and investigation in coastal Virginia. There is ample justification for this attention considering the state has recorded some of the highest measured SLR in the country with increases of over 1.5 feet since 1900 according to NOAA’s tide gauge. Escalating rates of global SLR compound forces of subsidence and coastal erosion along the Virginia coastline, with RSL for the region predicted to rise by more than 5 feet by 2100 (Pyke 2008).
	In 2007, Virginia established the Governor’s Commission on Climate Change to develop a climate change action plan for the state, and to evaluate the expected impacts of climate change on Virginia’s economy, natural resources, and residents. In December 2007, Virginia’s periodic Coastal Partners Workshop discussed the possible effects of climate change on Virginia’s coastal areas. The workshop addressed a variety of coastal management issues, with suggestions as to how Virginia should respond to them. Although a switch to conservative leadership makes is unlikely that any state-led adaptation initiatives will now occur for another four years, the state’s Department of Environmental Quality is helping to channel CZM funds into a push for future regional planning efforts to be included in discussions in case studies.
	The structure of regional governments varies from state to state and it is necessary to explain briefly the important role played by Virginia’s PDCs. The PDCs are a political subdivision of the state, split up in 1968 “based on the community of interest among its counties, cities and towns” (VAPDC 2010). Among the 21 PDCs in Virginia, eight are considered to be part of the Virginia CZM program – these are pictured in the map above. Within this network, they provide an important link between federal and state agencies and the 87 localities within their boundaries (Virginia CZM Program 2009).  They consist of regional planners, as well as elected officials and citizens appointed to the Commission by local governments within their region. The purpose of PDCs is set out in the Code of Virginia, Section 15.2-4207 in terminology that could not be more appropriate for bodies planning for climate change impacts: “...to encourage and facilitate local government cooperation and state-local cooperation in addressing on a regional basis problems of greater than local significance.” 
	The selection of three PDCs to use as case studies was straight forward, in that of the eight coastal PDCs in Virginia, only three of them are currently making any effort to address adaptation (as depicted in the map on page 27). Upon further investigation, the timing of the three initiatives that were under way was no coincidence, with each of the three case studies receiving substantial three-year grants for their work through the Virginia CZM Program’s Focal Area Initiatives for FY2008-FY2010, with funding from NOAA under CZMA. Given the overarching aims of this program, facilitated by the Virginia Department of Environmental Quality (DEQ), an additional interview was conducted with DEQ staff who were involved, and additional information was gathered from their website.
	As displayed in the maps above, the three PDCs selected as case studies, Northern Virginia, Middle Peninsula and Hampton Roads, provide a geographic spread across the Virginian coastline. The three regions offer different landscapes, population densities and demographics that allow comparisons to be made at a number of levels. This diverse comparison makes the findings of this study more broadly transferable to Virginia’s other five coastal PDCs, as well as to other states and regions within the Mid-Atlantic area. The table at the end of Appendix C provides a comparison of population and population density across the three PDC areas. Correlating with the shared barriers and opportunities faced by predominately urban NVRC and HRPDC, their average density of over 1,200 people per square mile. These numbers starkly contrast rural MPPDC’s sparse average density of 65 people per square mile.
	As discussed in Appendix A, in 2008 the Governor’s Commission on Climate Change issued a progressive climate change action plan which makes recommendations about how local governments and state agencies should consider SLR when making land use decisions in comprehensive plans and zoning ordinances.  Although this was a call to action for local planners in many ways, planners in all three regions noted political and legal barriers as constraints to implementing the plan’s recommendations. 
	The NVRC has packaged its coastal adaptation efforts under the title Sustainable Shorelines and Community Management Project.  It seeks to “regionalize planning efforts for SLR and storm surge flooding in Northern Virginia.” The project cites four main objectives: collecting data, assessing vulnerability, developing strategies and adapting to change (NVRC 2009). 
	Among the three case studies, NVRC has perhaps the most straightforward role in addressing the issues of climate change impacts and SLR, for three key reasons.  It faces fewer social and political barriers due to its fairly progressive population base; it has the advantage of a variety of technical expertise in the region at its disposal; and its geography makes it less vulnerable to SLR. However, the advantages are relative and NVRC still faces significant risk from SLR.  It is cautious, deliberate and transparent in formulating an adaptation strategy for its region.
	Correlating with the requirements of the Virginia CZM Program, the initiatives of the project (and indeed for all three case studies) are implemented over three financial years, which the PDCs refer to as “Phases”. These phases ensure that the PDCs set annual goals for their projects to comply with CZM’s funding and acquittal requirements. 
	NVRC’s goal for the first phase, FY 2008, was to compile an inventory of existing data resources and policies as they related to the built environment and the natural resources of the region. Through this process, they could identify any additional data requirements, compile existing local and state policy information, and target planning areas by broadly assessing their relative vulnerability (NVRC 2009). The creation of an extensive working group that included local, state and federal representatives, universities and other groups was an important factor in the success of the project in its first year. Due to passionate interest, the creation of this group happened faster and with more collaborative assistance than NVRC had expected, allowing this phase to be comp-leted ahead of schedule. Enhanced comm-unication and participation by members of the workgroup were achieved through online discussion forums conducted by the Chesapeake Network – an online hub that blends social networking, resource collab-oration and financial support.
	Spring flooding in Old Town Alexandria, VA
	Benefiting from its location in the national capital area, NVRC is receiving invaluable technical advice and assistance from the local campuses of Virginia Tech and George Mason University. In addition, its proximity and relevance to Washington, DC attract the involvement of federal agencies, which also assist in providing data and additional support that significantly propel NVRC’s efforts. An example of this assistance is the release of Lidar (Light Detection and Ranging) maps by the Department of Defense. Lidar maps are an extremely accurate method of projecting the impacts of SLR.
	The second phase, FY 2009, is refined the vulnerability assessment of “hot spots” within the region and examining potential data gaps. This work is being coordinated by regional planning staff, collaborating with the workgroup through regular meetings to produce detailed GIS maps that integrate different layers of data, including that of Lidar. 
	After exceeding expectations in Phase 1, NVRC has been able to stay ahead of schedule by adding an element of community engagement into the project this year. Over the 2010 summer, it conducted a survey targeting the response of waterfront property owners in the region. The objective of this exercise is to establish a baseline of knowledge about those at greatest risk in the region. The intention is that the conclusions of this survey will inform the strategy for community engagement and education on SLR and adaptation.
	NVRC representative Laura Grape emphasized that the legitimacy of the project has been enhanced by the fact that its primary funding source is the Virginia CZM Program and NOAA, reputable entities that regional communities know and trust. NVRC and its focus groups have been very cautious in their preparation of what they hope will be flawless SLR maps and projections before presenting them to the public. Laura Grape is confident that this meticulous process will be seen as one of the project’s greatest strengths. With uncertainty surrounding the climate science involved, the PDC’s patience in producing data for what is a very involved and knowledgeable population is very prudent. Much of the project’s work in identifying climate impacts is already being incorporated in the NVRC hazard mitigation and stormwater management plans. It appears to be an excellent example of mainstreaming adaptation efforts. 
	Given the speed and success so far of NVRC’s project, the work in Phase 3 is designed to continue the assessment of the lay of the land in the region. Informed by the surveys of waterfront property owners that have already been carried out, Phase 3 will seek to define the knowledge and attitudes of the waterfront property owners who are likely to be most impacted by SLR and the obstacles that they believe exist. NVRC will then determine the information and services that are needed for this high risk group, and will work to identify appropriate strategies and best practice to mitigate the risks.
	Moving a little more than 100 miles south from Northern Virginia, the case study for the Middle Peninsula PDC (MPPDC) presents an entirely different set of circumstances. With well over 1,000 miles of linear shoreline on the Middle Peninsula, the region has a substantial amount of low-lying coastline that is at high risk to SLR (MPPDC 2009). In many ways, the circumstances of MPPDC make it the most interesting of the three studies. Although there are no cities and little industry on the Middle Peninsula, MPPDC still faces substantial barriers when addressing adaptation issues.  The rural population is conservative to the point where MPPDC’s public surveys have found that more than 40% of elected officials do not believe that climate change is happening at all.
	Politics are the main barrier faced, or at least feared, by the NVRC planners involved in the project who were interviewed. The science-versus-uncertainty debate of climate change makes it a very partisan issue. For this reason, planners tend to err on the side of caution by basing projections and subsequent recommendations only on observed trends. For example, rather than using IPCC’s rates of accelerated SLR, NVRC chose to rely on current and historic rates. 
	High levels of involvement by regional experts from within the Northern Virginia area are one of the strengths of the project and they have enabled it to rise over some initial political barriers. NVRC planners have done an outstanding job in bringing together a knowledgeable and passionate group of technical experts who are laying out highly detailed maps and projections for the region.
	As a consequence of these barriers, Middle Peninsula is the only rural PDC that is attempting to tackle the issue.  It has been helped by the fact that the community sees the Commission’s forward-looking Director of Planning, Lewis Lawrence, who grew up in the region, as a “legitimate” local. His rapport with the population and understanding of their concerns and skepticism has enabled him to steer the project in a positive direction.
	In Phase 2, MPPDC facilitated pres-entations and discussions about climate change issues. Unlike NVRC, however, it took the results from the first year, including SLR maps which showed the economic and ecological assessments, directly to the public and elected officials. Moving at this faster pace paid dividends because it enabled the Commission to progress further while it was still receiving CZM funding. The PDC purchased Qwizdom, a live audience response system, enabled facilitators to improve engagement with a variety of audiences when explaining and discussing climate change science and SLR. 
	The Middle Peninsula Climate Change Adaptation Project is generally defined as an assessment of the potential anthropocentric and ecological impacts of climate change on the Middle Peninsula. Anticipating the barriers that would be thrown up in the region, MPPDC decided to focus on one simple goal: focusing on local government’s indisputable responsibility to protect public health, safety and welfare, and framing local government’s role in addressing the impact of climate change and SLR in the region.
	In Phase 3, MPPDC will move into the initial stages of developing a policy response to projected climate change. Its staff will continue to work with local elected officials as they address public policy questions relating to health, safety and welfare.
	Phase 1 goals included collecting, assessing and analyzing all the available information on climate change impacts on the region. Adopting a similar approach taken by NVRC, MPPDC’s first step was to quantify the anthropocentric, economic and ecological impacts of climate change.  Unlike NVRC, MPPDC put a dollar figure on its results, to which the community could more easily relate. To facilitate this task, the Commission established a Climate Change Advisory Workgroup consisting of appointed county representatives and local stakeholders from transportation, sanitation, public health, recreation, scientists, planners, and businesses. 
	A primary barrier to MPPDC’s adaptation efforts is that most of the region’s communities simply do not accept the reality of climate change. Vocal community members, particularly political activist groups seeking to protect property rights, play on the uncertainty created by climate change skeptics. This barrier is not uncommon, but the conservative rural demography of the region made for intense opinions that threatened to steamroll public meetings. The use of an audience response system was effective in involving more diverse audiences at public meetings. It encouraged more reticent community members to participate and produced a more accurate reflection of both public opinion and the extent of lay people’s knowledge about climate change and SLR. 
	This group shared its local knowledge and expertise to pinpoint areas of concern and to estimate the economic impact on their own sectors as well as on the region. Using GIS, this information was then layered with topographic data to assess the impact of a conservative SLR of 1 ft by 2050. The assessment revealed that between $187 million and $249 million worth of infrastructure, including roads, houses, onsite disposal systems etc, and wetland function are at risk of being impacted or lost as a result of SLR. 
	The experience of the Director of Planning, who has personal memories of time spent in areas of pine forest that are now dozens of feet out into the bay as a result of the combined effects of SLR and subsidence, gave him considerable credibility. But he still encountered intense cultural and social pushback from the conservative population of the Middle Peninsula. Trivial issues assumed disproportionate importance at meetings, as when SLR rates were reported in millimeters and not inches.  Staff and technical experts are briefed on the importance of avoiding any issues that can escalate into a controversy.
	The majority of vulnerable land in the Hampton Roads region is within the cities of Virginia Beach and Chesapeake.  Virginia Beach in itself comprises approximately one-third of the region’s area and two-thirds of its population. Although some of the most low-lying areas are not within the city’s urban sectors, the built environment of Virginia Beach is still at high risk (CCSP 2009). A recent study by Allianz and WWF ranks the city among the 20 most vulnerable in the world, with an estimated $85 billion of property at risk, which could increase to as much as $462 billion by 2050 (Lenton, Footitt and Dlugolecki 2009).
	Private property rights are a pervasive barrier and there is still strong resistance to any government regulation and even to any suggestions about measures that property owners should take on their property. As the Director of Planning confirmed, local land use planning in the region has virtually no leverage that enables it to control uses of private property. The most that the planner can do is what MPPDC did: prepare and project the economic cost of inaction versus action, portray the potential for property losses under different scenarios, and hope that this will result in a “win-win” voluntary effort, such as Living Shorelines Protection. 
	To a degree, the same level of risk exists for other dense coastal cities in the region, including Newport News and Norfolk. The risk of storms is often exacerbated by subsidence, a major contributor to the fact that the region has seen an increase in relative SLR over the last century that is about twice that of the rest of the US. A recent tropical storm event in November 2009 generated a six-foot storm surge that helped to reinforce the warnings of local scientists and gave planners new momentum.  Many citizens who previously had been skeptical or indifferent became almost passionate in their desire to be involved.
	The Hampton Roads region is much more vulnerable than Northern Virginia and Middle Peninsula, because it includes sections of shoreline fronting the Atlantic Ocean that are more exposed to storm-related risks such as storm surge. HRPDC’s next consideration will be accelerated SLR that heightens levels of storm surge and expedites coastal erosion and subsidence. 
	Crowded and highly vulnerable Virginia Beach
	The HRPDC released a comprehensive report in February 2010 that summed up the first year and a half of the project. The report focused on the Phase 1 goal of “identifying what the impacts of climate change are likely to be and developing a framework for responding to climate change through regional collaboration” (McFarlane and Walberg 2010).  Impacts on both natural resources and urban environments have been addressed through maps explaining different SLR scenarios, with the focus on areas of highest risk, accompanied by a description of approach options. The report also included an overview of climate change impacts and how these are projected regionally, with a summary of the HRPDC’s efforts. 
	Phase 2 aims to achieve three main goals: to continue working towards a regional response framework, to analyze impacts and policy options for specific sectors (e.g. the economy and the built and natural environments), and to continue collaboration with outside agencies to promote the development of tools in order to better understand SLR impacts. Focused efforts to extend research into the public infrastructure that is at risk will drive research into calculations of risk similar to the work being undertaken by MPPDC.
	This report is a key education tool for decision makers and the general public on the subject of adaptation. The fact that it was written by local authors who are respected in the community and that it involved a cross-section of local stakeholders has given it added legitimacy. By framing its arguments with local readers in mind and using examples that hit close to home, the authors further enhanced the report’s legitimacy. 
	Phase 3 will continue to focus on infrastructure and the environmental impacts of SLR and on completing a regional framework for adaptation responses to climate change. This framework is not as detailed as a plan or strategy, but more a tool to organize and prioritize ways to reduce the risks faced by different sectors and stakeholders. While Hampton Roads has made important progress with the project over the last year and a half, its lead planner Eric Walberg estimates that because of the complexity of the issues, several more years of continued research will be necessary before HRPDC is ready to decide on specific response options. 
	As in the other two regions, stakeholder involvement in the Hampton Roads region has been made an early priority. During the first year, a series of meetings were held with key stakeholder groups, including staff from local governments, state and federal agencies, universities, private consultants, non-profit organizations and concerned citizens. One of the most involved stakeholder groups has been research staff from the William & Mary Virginia Institute of Marine Science (VIMS) through their Initiative for Coastal Climate Change Research (IC3R).  They have provided key support and guidance to HRPDC and this, together with the support of other regional institutions, has helped to drive the technical research into SLR. 
	Due to the region’s extreme vulnerability to storm damage and future loss, the HRPDC has encountered the least resistance from skeptics of any of the three case studies. However, Hampton Roads’ vulnerability adds even greater urgency for more detailed support in the form of high-resolution elevation data needed to adequately analyze which areas are at highest risk. This requires the support of VIMS and other research institutions, but also funding to acquire more accurate maps with Lidar data for the entire region. Walberg’s intention is to move the planning process forward slowly and cautiously before committing to approaches that are likely to be very expensive.
	Work in Phase 2 of the project mirrors the efforts of the first year, with the continued collaboration of VIMS researchers in order to maintain and improve accurate projections of climate impacts. This collaboration laid the groundwork for establishing a larger regional working group on climate change. The group brought a combination of technical experts and stakeholders together to assess potential impacts and develop policy recommendations. Dealing with more than 15 localities in the fragmented region requires the strong commitment of HRPDC staff to ensure that each locality is kept informed of the conclusions of the research. A diverse working group benefited this process, as did the PDC making continued dialogue with local government staff a high priority. 
	A recent study from Georgetown Climate Center investigated the application of the Dillon Rule in Virginia and its implications for planning and reviewed the authority that local governments currently have to consider SLR.  The Georgetown authors found that certain approaches to adaptation, including rolling easements and setbacks, could also be implemented if a degree of caution is exercised. They point to sections of Virginia Code that support local action on adaptation through current land use practices and flood hazard regulations and updates in comprehensive plans and zoning ordinances. These findings appear to eliminate many of the major concerns expressed by PDC planners in the case studies, where they complained of having only limited autonomy.  The Georgetown study concluded that “local governments have sufficient authority to begin taking critical actions to adapt” (Silton and Grannis 2010). 
	Of the three case studies, Hampton Roads has the highest potential for a heavy economic impact on several industries from SLR.  Many of these industries are unique and vital to the region, including tourism and port and military facilities. HRPDC is addressing the need to incorporate adaptation plans, but given the density of the region’s development and the coastal exposure, large-scale shoreline protection approaches are a necessity in many situations. 
	The high costs and the potential for environmental impact associated with protection measures, such as dikes, levees and seawalls, raise both the stakes and the complexity and cost of the solutions. HRPDC is learning from New Orleans and other delta regions in the US, as well as internationally from the Netherlands and the UK to move towards collaborative and innovative solutions.
	While they do point out some limitations in Virginia, Pitt and Randolph (2009) are generally in line with Georgetown, stating that “in both home rule and Dillon Rule states most municipalities have autonomy over land use, infrastructure, and the enforcement of building codes.” Additional research into the limitations of the Dillon Rule in Virginia conducted by Hampton Roads Chamber of Commerce found that in some cases it actually has a positive effect for regional planners in promoting consistency (Taylor 2006).  These findings led me to consider whether the regional planners in my three case studies could improve their focus groups to expand evaluation of legal constraints.  Such efforts could help to confirm the conclusions of the Georgetown Climate Center and the Hampton Roads Chamber of Commerce, which indicate that the Dillon Rule is largely a perceived barrier. 
	Virginia’s recent change of governor in January 2010 was mentioned as a potential political barrier to the continuation of the recommendations in Democratic Governor Kaine’s 2008 Climate Change Action Plan due to limited attention to climate change issues by Republican Governor McDonnell, who took office in January 2010. In addition, Virginia follows the “Dillon Rule” that only allows local government to exercise powers delegated by the General Assembly and they must choose a method that is consistent with statutory authorization (Silton and Grannis 2010). Representatives from all three regions commented that this lack of state enabling authority is a major impediment to their efforts, with fears of being sued by property owners if courts refuse to enforce local actions. Although the planners can work around this to an extent by mainstreaming climate impacts into elements of other areas such as hazard mitigation, more direct strategies and support from the state would help to push forward adaptation planning more broadly and add another layer of legitimacy to their efforts. 
	This dynamic highlights a potential limitation of my case studies, in that I do not delve into similar action by local communities to address adaptation. This point of comparison would be useful in drawing conclusions regarding the relative advantages and disadvantages of regional over local planning entities, or vice versa. Additional analysis on barriers associated with the apparent lack of political will with a topic that is perceived to be, as Lawrence recounts, “beyond my election cycle” would also be valuable. 
	Final remarks from my interview with Walberg emphasized the importance of proceeding slowly and with caution in any adaptation planning. This was a surprising conclusion coming from one of the most vulnerable coastal populations in the world, but it is reflected in the strength of NVRC’s meticulous efforts in preparing data that will hold up to public scrutiny.  Paradoxically, this also brings out a potential weakness in MPPDC’s efforts to move quickly to public presentations of climate data that were largely rejected.  It was a choice that might have benefited from more in-depth analysis and stakeholder assessment.  As Susskind suggests about planning for climate impacts, “nobody is going to get it right the first time” (Susskind 2009); however, getting it wrong the first time could lead to increased public resistance, a loss of legitimacy and an impediment to future efforts.
	V. Conclusions
	As reflected in my background research of the respective roles of federal, state and local governments in responding to SLR, the case studies highlighted the disconnect that exists between local decision makers and the planners at state and federal level. Responding to these and other unique challenges, regional planners in the three case studies have been successful in helping to initiate local adaptation planning initiatives by utilizing regional, state and federal resources.  From the “bottom up”, their work is helping to inform state and federal authorities as to how they can improve and mainstream corresponding programs and strategies.  
	The role of the planner offers a range of opportunities in building legitimacy and community buy-in as well as initiating a thoughtful planning process that builds on the models created by national adaptation leaders (such as King County Washington or New York City) and then tailored to the region’s particular set of barriers. It was almost certainly not coincidental that the Director of Planning for the MPPDC was able to overcome some of the resistance of the local reactionary population because he was seen by the community to be a “legitimate” local who had grown up in the region and so could be trusted. His local knowledge was also critical in determining how the MPPDC presented climate change information, such as when something as simple as changing the units from meters to feet could mean the success or failure of convincing local stakeholders. 
	Although SLR is generating a great deal of concern and investigation in coastal Virginia, that concern is relative.  There is still a high degree of apathy, including in many regions a reluctance to accept that anthropogenic climate change is an issue at all.  Of the eight coastal PDCs in Virginia, only three (the subjects of this study) are currently making any effort to address adaptation.  Yet this is in the state that has recorded SLR rates over the last century among the highest measured of any state in the US. While coastal PDCs in my case studies are making considerable strides in progressing adaptation planning, their research could be more focused to properly assess barriers such as the Dillon Rule that may point to more local autonomy for adaptation considerations than currently thought.
	Stronger federal leadership could play an important role in overcoming social and political barriers that are impeded by controversy and limited understanding of the complexities involved. In addition, technical, financial and regulative assistance is necessary from the state and at a national level. However, no matter how carefully prepared and accurate the science supporting adaptation initiatives, what was revealed in the case studies to be perhaps even more important are the legitimacy of the person presenting it and their rapport with their audience. Regardless of the strength of support from the top down or the bottom up, regional planners sit in a pivotal position to carefully initiate dialogue around climate change and begin working towards action.
	In many ways, the most effective coastal adaptation involves smart planning to begin with, and smart planning requires close consultation with those directly affected. Regional planners’ intimate yet diverse understanding of localities in their region enables them to bring together the necessary layering of stakeholders from all levels of government, academia, the private sector and the general public. Through outreach and engagement techniques, such as public meetings and focus groups, they can assist in facilitating a collaborative process to set priorities and choose adaptation options that are targeted at the specific needs of the community and the environment.
	 Develop strategies and funding for areas that are most vulnerable.
	Efforts by NVRC, MPPDC and HRPDC illustrate just how difficult the initial stages of adaptation planning are. Working towards solutions at the regional level in Virginia, the most important consideration, regardless of the location, is to take everything slowly. These case studies reveal a tremendous number of opportunities as well as insight into dealing with barriers that have typically proven to be difficult to address. These regional planners know the delicate balance of their constituent groups and are well-positioned to collect a base of data that is relevant and convincing to the community. Working to bring added legitimacy to their efforts, planners seek to initiate collaboration with key stakeholders, and to select community involvement techniques that work best for their region.
	The case studies brought to light that although the planning strategies of all three PDCs had the same ultimate objective – acceptance and implementation of an effective adaptation plan – there was recognition that each faced different challenges and had different advantages. Northern Virginia, for example, benefits from the proximity of at least two universities and the invaluable resources that it can access in the national capital.  The resourcefulness of the planners was a notable feature in all three regions.  Under-funded and under-staffed, faced with an often apathetic and sometimes hostile population, their enthusiasm and commitment, and that of their staff, is remarkable.  
	As is reflected in their corresponding goals and areas of focus, significant collaboration also occurs between the three PDCs through regular face-to-face meetings and phone conversations in order to share ideas and resources. While these efforts have been mutually beneficial, it is also clear that each region is substantially different and, in order to be effective, approaches must be adapted to suit the unique opportunities and barriers faced. This confirms both the importance of regional adaptation planning and the potential shortfalls of statewide (or larger) efforts.
	Running parallel to conclusions in Section IV, important takeaways from the case studies are that local and regional coastal authorities need to: 
	 Pinpoint areas in which they may be most vulnerable to climate shifts in the future. 
	In conclusion, while there remain shortcomings and there is much still to be learned, coastal regional planners have the potential to play an extremely important role in overcoming the many barriers associated with climate change adaptation. The model I created explains the most important themes that my study illuminated. The centerpiece of this concept is the list of key “opportunities” that regional planners have to help localities progress adaptation initiatives with corresponding “process and goals” that help initiate adaptation planning through utilizing tried-and-true techniques that are already in the regional planner’s toolbox. Collectively, these opportunities and drivers can help to overcome the substantial barriers and enable “implementation of adaptation” in the form of an adaptation plan or strategy.
	 Lobby to improve the availability and swift accessibility of state and federal leadership, technical assistance and critical resources, not available at the local level, to enable localities to reduce their level of risk.
	 Develop collaborative regional efforts to bring together planners, politicians, land managers and other local stakeholders in order to build the necessary consensus and support for local and regional action.
	 Identify the actions or technologies needed for adaptation to mitigate risk.
	Sharing from adaptive management, and planning theory in general, a process of reassessment could not be more critical at a time when every day new scientific theory and projections on climate impacts emerge. This must not be a closed cycle. Collaboration and support must happen across the boundaries not only of localities, but of larger regions and indeed the world. 
	My narrow set of three regional case studies within Virginia has been an enlightening endeavor. However, in order to pull greater relevancies of my findings, it is clear that more expansive research is needed to evaluate similar local case studies and regional initiatives in other coastal regions within the US. More in-depth analysis, such as economic considerations across different time lines, would bring additional value. Coastal adaptation of the built environment for SLR is only the tip of the iceberg in considering what greater relevancies my conclusions might have. Addressing the adaptation needs of different regions within the US, as well as different vulnerabilities and fields (i.e. water resource management, fire management, public health or agriculture), provides almost unlimited opportunity for additional research in order to bring more depth and points of comparison. Future research would benefit from expanding its scope to include international leaders in SLR adaptation, such as the Netherlands, Australia and the UK.
	As a result of my research, I discovered that the field of adaptation in the US is developing rapidly, both through the emergence of new practices and through the increased robustness of the science and theory that underpin their implementation. Nowhere is this more the case than at the regional level, and yet the existing literature largely neglects to mention the vital role that may be played by PDCs, MPOs and other such regional organizations in preparing communities for the impacts of climate change. While this paper does not exhaustively cover every aspect of climate change adaptation, the overview of selected literature and the case studies that I have undertaken can provide planners with valuable insight into regional adaptation strategies. It is hoped that the opportunities for additional research that I described in the previous paragraph will be seized upon to further assist practitioners in the adaptation field, thereby building upon the considerable momentum that has developed in this field in recent years.
	Appendix A – US Adaptation Leaders
	Federal Action
	Leading States

	Global Change Research Program (USGCRP) – Designated by the Global Change Research Act of 1990, the USGCRP took over what was formerly known as the US Climate Change Science Program (CCSP) in 2009, to be the federal clearinghouse for climate change research. This multi-agency initiative spans every corner of the federal government and acts as the US authority on climate change research, serving as “a comprehensive and integrated United States research program which will assist the Nation and the world to understand, assess, predict, and respond to human-induced and natural processes of global change." (United States Code, Title 15, Chapter 56A - Global Change Research)
	Although little reporting was done by the CCSP during the 1990’s between February 2002 and June 2009 it released a suite of 21 Synthesis and Assessment Program (SAP) reports addressing climate change impacts and action. Its most recent and comprehensive report was released in June 2009, Global Climate Change Impacts in the United States, proclaiming the Obama administration’s commitment to addressing adaptation-related issues. This report offers a succinct, lay-person-friendly summary of work done by the CCSP and highlights the USGCRP. The importance of this program is continually increasing, with a 20% budget increase proposed for 2011 and forthcoming publications on adaptation in preparation.
	US Interagency Climate Change Adaptation Task Force – enacted by Executive Order 13514 issued by President Obama in October 2009, this group (including the collaboration of 20 federal agencies) seeks to organize the federal government’s national adaptation efforts and work towards a national adaptation strategy (CEQ 2010). These efforts are tightly coordinated with the USGCRP and in May 2010, for example, a three-day National Climate Adaptation Summit was held in Washington, D.C.
	Federal Highways Administration (FHWA) – The FHWA, in association with the US Department of Transportation (DOT), has been a prominent leader in adaptation research and planning, both with USGCRP and in its own right. It has been involved in adaptation activities along the Gulf Coast, as well as in Alaska and California. DOT now mainstreams adaptation, with its strategies integrated into design, engineering and planning as well as the financing of major projects.
	Coastal Zone Management (CZM) – Coastal planners have been working for decades to improve the resilience of coastal communities. The national priority of protecting the coastal zone was federally established almost 40 years ago in the Coastal Zone Management Act (CZMA) of 1972.  The CZMA explicitly addresses SLR in two sections, calling for coastal states to “anticipate and plan for SLR” and to manage coastal development to minimize the losses attributed to SLR and subsidence. 
	There has been renewed interest in CZM grant opportunities to help address SLR, contributing funding to all three case studies that are covered in the following section.  Additional CZM funding for similar projects is distributed through the National Estuarine Research Reserve System (NERRS). Both of these programs are broken down into state and regional actions. 
	Environmental Protection Agency (EPA) – Fundamental to much of the technical CCSP and USGCRP scientific research, the EPA has been a consistent federal leader in adaptation planning since the 1980s, working to increase understanding of climate change impacts on US health, ecosystems, water quality and air quality. The EPA oversees the Climate Ready Estuaries (CRE) that works collaboratively with state and regional land management agencies. CRE initiatives promote adaptation of estuaries and their surrounding communities, providing training and support to coastal managers. Their website is an excellent hub for coastal adaptation resources, directed at engaging and educating stakeholders and promoting local action.
	National Oceanic and Atmospheric Administration (NOAA) – In addition to holding the reigns of the CZM, NOAA is intimately involved in almost all of the federal, state and local initiatives included this report, including the case studies. Experts on climate, NOAA has regional offices that are at the forefront of regional adaptation initiatives. 
	For example, its regional office in Charleston, South Carolina has extended resources and expertise to help drive innovative regional resilience plans to assess SLR impacts on Charleston County. Over the last year, NOAA has ramped up its work on adaptation-related issues, including a major overhaul of its website resources on the subject, including:
	 A comprehensive database of adaptation-related research that specifically targets resources to local and regional planners.
	 Digital Coasts program that serves as a vast information hub including maps and other technical resources that is accessible to the public and rapidly becoming a go-to resource for planners and professionals at all levels.
	 An interactive climate change education website (www.climate.gov) and drought website (www.drought.gov) directed at educating the general public and promoting awareness of climate impacts.
	Army Corps of Engineers - As of November 2009, under a new agency policy, the Army Corps of Engineers must consider the effects of climate change in planning for flood control, navigation and other water projects (Luntz 2009). This progressive move will have carry-over effects on all military and civil projects for which the Corps is responsible, affecting coastal areas across the world.
	National Park Service (NPS) – the NPS Climate Change Response Program brings together mitigation and adaptation planning into the management of both cultural and natural protected areas. In coordination with the Climate Friendly Parks initiative, this program seeks to lead by example in design and management of parks and facilities while also delivering take-home messages to visitors. The response program is broken down by 11 bioregions and then further within those regions (i.e. Atlantic Coast has five divisions within it) that help coordinate dialogue and collaboration across park units that share similar threats from climate change (NPS, 2010).
	USAID – In line with its international humanitarian and economic role, USAID coordinates expansive global outreach of federal adaptation resources and expertise.  USAID is working to help build capacity to understand and adapt to climate change in developing countries, working collaboratively with organizations such as the World Bank and the UN. In 2009, USAID released Adapting to Coastal Climate Change: A Guidebook for Development Planners, following a similar manual for climate change adaptation published in 2007. These publications offer incredibly practical and feasible advice to initiate adaptation in places that are often far more vulnerable to the impacts of climate change than the US.
	California
	California has taken the lead in the US on the front of adaptation planning, as it has with climate change mitigation and many other environmental initiatives. Considered to be the first of its kind, the California Climate Adaptation Strategy was released in December 2009.  It is indicative of California’s approach that from the earliest stages, emphasis was on “strategy”, not “planning”.  The document is intended to “help guide California’s efforts in adapting to climate change impacts” through collaboration across multiple sectors. The Strategy lays out six actions to specifically address SLR (California Natural Resources Agency 2009):
	1. Establish state policy to avoid future hazards and protect critical habitat. 
	2. Provide statewide guidance for protecting existing critical ecosystems,   existing coastal development, and future investments. 
	3. State agencies should prepare SLR and climate adaptation plans.
	4. Support regional and local planning for addressing SLR impacts.
	5. Complete a statewide SLR vulnerability assessment every five years. 
	6. Support essential data collection and information sharing. 
	The 2009 Strategy is a result of Governor Schwarzenegger’s Executive Order S-13-08 which was signed in November 2008 to enhance the state’s management of climate impacts from SLR, increased temperatures, shifting precipitation and extreme weather events (State of California 2008). This same order also calls for the completion of a “Sea Level Rise Assessment Report” to consider SLR scenarios for the years 2050 and 2100, to be prepared by an independent panel of experts and completed before the end of 2010. The report will go into greater detail in advising how California should plan for SLR, including projections, impacts on state infrastructure, and a discussion of research needs. 
	Public comment on the 2009 Strategy indicates appreciation for the plan itself, but also a general agreement that it falls short by not addressing some of the tough controversies. These comments are generally accompanied by a request for more funding and greater commitment, a difficult ask at the same time as the state is in the throes of a financial crisis (NRDC 2009). Examples include the need for:  a clearer vision, more clarity in how coordination and collaboration will occur, commitment to a strong public outreach and engagement campaign, and guidelines for comprehensive planning (Sheehan 2009). The strategy does not yet include any regulations or place any requirements on local planners in adapting to SLR, such as new codes or zoning that would encourage retreat or accommodation.
	California’s strategy is reinforced by expertise from contributing organizations such as the Pacific Institute that provide a tremendous amount of supporting information, particularly in quantifying the impacts of SLR. The Pacific Institute estimates that without adaptation, nearly $100 billion worth of property will be at a 100-year flood risk, with a 1.4 meter SLR scenario, $62 billion of it in the San Francisco Bay area alone (California Natural Resources Agency 2009). The vulnerability of the low-lying Bay area is no surprise to planners in the region, who (as described below) are taking action to help bring awareness and creativity to the table. 
	Maryland
	In 2007, Maryland’s Governor Martin O’Malley signed Executive Order 01.01.2007.07, which established the Maryland Climate Change Commission (MCCC).  The Commission was charged with developing an action plan that addresses both mitigation and adaptation. Maryland’s Adaptation and Response Working Group (ARWG) was a collaborative effort with the Maryland Department of Natural Resources and Department of Planning, comprising four Technical Working Groups:
	 Existing Built Environment and Infrastructure; 
	 Future Built Environment and Infrastructure; 
	 Resources and Resource-Based Industries; and 
	 Human Health, Safety and Welfare. 
	The state released a Climate Action Plan in August 2008, which contained a chapter that serves as its Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change.  However, the plan only focused on the more pressing adaptation issues for Maryland of SLR, subsidence and coastal storms. It makes recommendations that focus on economics, human health, safety and welfare, infrastructure and protection of natural resources. It also calls for the development of state and local adaptation planning tools to “anticipate and plan for SLR”, including improved SLR mapping and research. This effort is noted as “Phase One”, but almost two years later, no additional funding for any further action has been authorized (State of Maryland 2008).
	Additional work includes the Maryland Coastal Program that develops SLR planning guidance for Dorchester, Somerset, and Worcester counties. The guidance presents a timeline for establishing an SLR and coastal hazard response plan in local planning, as well as the methodology for developing plans. The state has also heavily promoted a Living Shoreline Stewardship Initiative, which has established shoreline protection education and outreach programs, as well as providing funding for project construction. These in turn have led to regional collaboration with Virginia and North Carolina.
	One exciting example of Maryland’s work on adaptation is the state’s Building Coast-Smart Communities Initiative, headed by Maryland Department of Natural Resources. Working collaboratively with NOAA and the Consensus Building Institute, the initiative created an interactive simulation exercise to help vulnerable coastal communities in Maryland address community-level responses to climate impacts such as SLR and storm surge. This innovative tool has been used across the state and now across the United States, to better educate and engage communities and build consensus on how to take action.  
	Appendix B – Literature Review
	Lessons Across Relevant Fields
	Climate Change Mitigation
	Adaptive Natural Resource Management


	The following is a section of my literature review that summarizes important fields with lessons that are relevant to approaches to adaptation responses, including: hazard mitigation, resilience and natural resource management.
	Although it is a slight divergence from this section’s consideration of adaptive management fields, it is relevant to briefly summarize some crossover between climate change mitigation and adaptation. These parallels can largely be attributed to the inevitable uncertainties and controversy involved in almost any discussion of climate change. These correlations with mitigation offer useful lessons for adaptation planners, as well as collaborative opportunities at all levels of planning and policy. 
	Several sources have selectively used conclusions from mitigation research interchangeably with that of adaptation. This is perhaps in part due to studies on adaptation being less available, with literature also indicating a lack of research on the social science that is necessary to support such studies (Pyke 2008). In reviewing “the first generation” of state and municipal climate change plans in the US, for example, Wheeler simultaneously addresses adaptation and mitigation throughout his entire article, even though one of his concluding remarks is that “adaptation…is rarely mentioned” within the plans he reviewed. Wheeler also likens adaptation and mitigation in recommending that state and local plans need to fully address the broad range of measures through a “backcasting” approach.  Backcasting starts by setting goals “based on the best available scientific knowledge, and working backward” from those targets to develop the necessary programs to achieve them (Wheeler 2008).
	Correlations between adaptation and mitigation are particularly strong in an assessment of the barriers that governments face in responding to climate change.  These consistently include lack of enabling legislation, manpower, regional coordination, reliable data, available technology, strategic/methodological direction, funding and resources (Urwin and Jordan 2008) (Amundsen, Berglund and Westskog 2010) (Pitt and Randolph 2009) (IPCC 2007). The same research shows parallels in suggesting solutions that include policy and legal requirements. 
	In a recent article addressing climate change action plans in the US, Pitt and Randolph highlight in their first sentence a primary theme shared by both mitigation and adaptation: “Climate change is recognized as a global problem, but it is influenced in many ways by local-level policy decisions” (Pitt and Randolph 2009). As already cited, this text goes on to give an excellent summation of barriers or “obstacles” to mitigation, almost all of which correlate to those faced by adaptation with solutions requiring multilevel government response. As adaptation planning starts to be implemented across the US, planners would do well to borrow and learn from the success that mitigation efforts have achieved. This is true for many of the elements mentioned below, including mainstreaming, multilevel governance, regional assessments and collaboration.
	Hazard Mitigation & Resilience Planning
	Planning to mitigate hazards in coastal areas is particularly difficult due to the combination of dynamic physical hazards and intense human exposure. These problems intensify with the expected impact of climate change potentially increasing the intensity of coastal storms and hurricanes.  They will exacerbate even further SLR impacts on natural processes, such as beach erosion and the subsidence of land. For these reasons, there is a natural pairing of adaptation with SLR and planning for hazard mitigation, both of which have attracted increased attention over recent years.
	Emerging approaches to hazard mitigation encourage adaptive management to stop the cycle of reactive planning. Referred to as the “disaster-relief-rebuild-disaster syndrome”, past approaches to hazard mitigation have often put people and property back in harm’s way, thereby failing to avoid or even reduce damage from future disasters (Randolph 2009). 
	The Federal Emergency Management Agency (FEMA) recognized the problems associated with this syndrome and now promotes adaptive management for disaster response, which has improved the process”s dialogue and response. These efforts by FEMA were confirmed by the Disaster Mitigation Act of 2000, which requires local plans to include risk assessments and mitigation strategies. These efforts in turn require communities to become more resilient, by learning from each disaster and ensuring that they improve preparations for the next one (Randolph 2009).
	While FEMA”s efforts are noteworthy, events such as those dramatically demonstrated in the devastation of New Orleans by Hurricane Katrina show that they still need improvement, particularly in regards to social issues and public engagement. While this is slowly changing, “hazard mitigation and disaster planning have not engaged social dimensions of preparedness, impacts, and response” (Randolph 2009). A major strength of improved incorporation of adaptive management is that it allows time for a more meaningful collaboration not only of the experts, but of non-technical laypersons, who have a strong stake in plans and play a critical role in their implementation. This cross-disciplinary involvement allows for greater community involvement and can lead to increased public acceptance of recovery plans. These elements of adaptive hazard mitigation planning are closely tied to a broader and widely applicable concept in planning known as resilience.
	The concept of resilience refers to a system”s capacity to “absorb and utilize or even benefit” from changes they are subjected to “and to persist without a qualitative change in the system”s structure” (Holling 1973). Resilience has grown to have a wide variety of definitions, used within many academic fields, spanning from biology to sociology. Within the context of hazard mitigation and coastal adaptation, resilience enables communities “to bend but not break” when faced by hazards such as SLR, or extreme events such as hurricanes (Campanella 2006). 
	The fervor around preparation for the largely unknown, yet highly anticipated, impacts of climate change makes the importance of resilience even more significant, especially for low-lying coastal areas. The dialogue around coastal resilience planning has intensified immensely since Hurricane Katrina and the devastation that it left in New Orleans. This catastrophe propelled the evolution of 21st century planning tools and planning techniques, such as growth audits that systematically “analyze the impacts of current policies, ordinances, and plans on community safety from hazard risks due to growth” (Godschalk 2009). Adger et al. (2005) emphasize the need for integrating social and ecological vulnerabilities for improved resilience to coastal disasters. These authors address the need for multilevel governance and social networks, noting that both require strong leadership and changes in social norms to allow adaptive management and governance (Adger, et al. 2005).
	The term resilience is frequently used interchangeably with adaptation. While this may seem natural, authors representing the Pew Center on Global Climate Change argue that it is not entirely appropriate.  Easterling et al. (2004) distinguish two general strategies for adaptation: reactive adaptation and proactive adaptation. They point out that resilience is more consistent with reactive adaptation, in being defined as “the degree to which a system can absorb disturbance and still snap back to its pre-disturbance steady state” (Easterling et al. 2004)
	Seeking to return communities to a “pre-disturbance” state after a disaster is one point of criticism of resilience and hazard mitigation planning, in that it commonly gives in to local political pressure to do this. By contrast, proactive adaptation “is not about returning to a prior state, because natural, physical, and social systems will evolve, and in some senses co‐evolve with each other over time” (Randolph 2009). This definition of adaptation moves beyond the early concepts of resilience in that it requires a reorganization of the system rather than a return to the status quo to improve its ability to avoid future damages (Easterling et al. 2004) 
	The reactive shortfalls of hazard mitigation planning and resilience have led to their evolving over recent years to be more proactive, specifically in expanding notions of social resilience through improved public engagement and participation. As Beatley emphasizes in Planning for Coastal Resilience, while hazard mitigation and resilience are a natural pairing, it is also important to point out their differences. Resilience advocates long-term mitigation and is more focused on “creative adaptation and learning” and capacity that shifts from the more physical aspects of hazard mitigation planning to those of “social and community systems” (Beatley 2009). These “social and community systems” are generally targeted at a local or regional scale where there is more capacity for public engagement.
	After summarizing the principles of coastal resilience, Beatley concludes, “Coastal resilience will depend on the active involvement and participation of the community, plans for community resilience will require community “buy-in” to be effective and for any hope of long-term implementation” (Beatley 2009). Randolph points out examples in coastal Florida and Berkley, California which indicate that improved hazard mitigation is being implemented through expanded public engagement, as well as the social dimensions of vulnerability and disaster preparedness (Randolph 2009).
	With many points of correlation with hazard mitigation planning, natural resources and environmental management literature also has valuable and relevant lessons to share. Like adaptation, these fields must deal with various layers of uncertainty that require long-term, multi-scale and integrative management responses from a variety of disciplines and jurisdictions (Stankey, Clark and Bormann 2005). These complex requirements have led to what is known as “adaptive management”, a concept that has been evolving in environmental and natural resource management literature for over 40 years.  Adaptive management is now widely practiced “as a planning and management approach that aimed to embrace uncertainty and recognize the need to adapt to changing conditions and knowledge” (Randolph 2009). 
	Adaptive management offers excellent definitions to address uncertainty and risk, as exemplified in the US Forest Service”s Northwest Forest Plan. Intiated in 1994, this plan ambitiously set out to be one of the first to implement an “ecosystem-based management” approach. Spanning three states and 24 million acres, it was a landmark attempt to tackle regional layers of land management conflicts that had never undertaken joint initiatives larger than a site level (Stankey, Clark and Bormann 2005). This effort helped to evolve an innovative model of summarizing adaptive management, through a continuous “plan-act-monitor-evaluate” cycle that has since been pursued in a diversity of natural resource fields. This helped lay the groundwork for adaptive hazard mitigation management and has been transferred to other fields, such as business and education. Similar approaches are now emerging for climate change adaptation.
	Now an integrated element of environmental planning applications across the board, adaptive management is being forced to respond to growing concern that there is still room for improvement in areas of public inclusion. Although initiatives have been successful in coordinating a variety of expert stakeholders, many believe that this has not adequately involved the public, with public meetings generally being a one-way conversation to inform citizens (Stankey, Clark and Bormann 2005). With its premise of “learning by doing”, adaptive management has also received criticism for being inherently reactive. 
	In an effort to be both more inclusive and proactive, adaptive management is working to improve public involvement through meaningful collaboration of not only the experts, but also non-technical stakeholders who can make valuable contributions (Randolph 2009). A great example of such emerging collaboration is through a concept known as “learning networks”. Learning networks create innovative models for enhanced regional dialogue that are adaptive, collaborative and integrative. The US Fire Learning Network (FLN) is a successful example of a conservation learning network; it operates through the collaborative work of 14 regional networks. Over the past nine years, “the FLN has brought together fire professionals from more than 600 partner organizations to collaboratively design and implement ecological fire restoration strategies” (Goldstein, Butler and Hull 2010). 
	Academic research on conservation learning networks recognizes a clear connection to that of climate change in that it is “a multi-scalar and cross-jurisdictional issue that engages a wide variety of stakeholders”, requiring regional responses that bring together critical local expertise to overcome barriers to action” (Goldstein 2009). A focus on regional scale echos into the parallel, and emerging, field of large landscape conservation. A recent publication from the Lincoln Institue of Land Policy summarizes that:
	“There is general agreement that the promise of large landscape conservationis its focus on land and water problems at an appropriate geographic scale, regardless of political and jurisidictional boundaries…Such efforts are multijurisdicitional, multipurpose and multistakeholder, and they operate at various geographic scales using a variety of governance arrangements” (McKinney, Scarlett and Kemmis 2010). “
	Applying these fundamentals of scale and collaboration to the urban environment might encourage rising above a regional scope – an idea that is taking hold in identifying urban “megaregions” across the US that link together clusters of metropolitan regions and coordinate planning and policy accordingly (Regional Plan Association 2010). 
	Another lesson from adaptive management literature that has emerged to help address climate change, is the concept of co-management. Co-management is a form of collective action, or coordination of efforts among a group with a shared goal.  It not only engages stakeholders, but makes them part of the management and decision-making process, to build resilience for both the community and ecosystem on which it depends. Using a coastal adaptation example in Trinidad and Tobago, Tompkins and Adger conclude that co-management “enhances adaptive capacity in two ways: by building networks that are important for coping with extreme events and by retaining the resilience of the underpinning resources and ecological systems” (Tompkins and Adger 2004).
	One sector of natural resource management receiving increased attention for its need to incorporate adaptation is that of water resources. Climate change increases the vulnerability of water infrastructure across the board. Changing precipitation patterns, as well as the threat of SLR and more intense coastal storms, put not only drinking water, but also wastewater, stormwater and sewer systems at risk (USGCRP 2009). While innovations to increase the resilience of water supplies in arid regions of the US West tend to attract the most attention, cities and metropolitan areas across the country are beginning to develop plans for adapting their water systems to meet climate change risks. They are embedding the key adaptive management concepts of planning, monitoring and evaluation, as well as including multilevel governance, regional scale, and long time horizons, and a great example of this is the work of the Climate Change Task Force for the New York City Department of Environmental Protection (NYCDEP) (Rosenzweig 2007).
	Appendix C - Case Study Details
	Interview protocol
	Interview questions
	Case Studies: Regional Population and Density Data

	Subjects for the interviews were contacted via telephone and email using contact information from Regional Planning Agency websites. Interviews were all scheduled ahead of time, with flexibility to accommodate the interviewees’ schedules. The collection of information from interviews was on handwritten or typed notes taken during or immediately following the interviews. No voice recordings were made.
	Institutional Review Board (IRB) approval for conducting this study was submitted in early March 2010, with approval granted on March 17, 2010. All interviews followed IRB protocol. Given the potentially controversial nature of even the topic of adaptation planning, extreme caution and respect were shown to ensure that no subject was placed in a situation that might compromise their professional, legal, economic, or social reputation. No questions were asked that might put a subject in the position of being asked to reveal personal or secure information, or information that was commercial-in-confidence. A minimal risk exists for study participants in that no participants are directly quoted in the study's findings, leaving a degree of ambiguity as to the source of information.  
	The following questions served as a base template for all the interviews. Depending on the nature of each region, and the preliminary information that was available on the subjects’ work, questions were adapted or omitted in order to ensure their relevance and to maintain the flow of the interview.
	1. What do you consider to be the largest hurdles in your region to initiating a climate change adaptation plan?
	2. Who do you see as the most prominent leaders in adaptation in the US? Why? 
	3. Do you look to any other countries for ideas? If so, which?
	4. Are there emerging ideas in the field of adaptation that you see as flawed or impractical?
	5. In what ways do you seek to ‘mainstream’ adaptation in your region? (Education, outreach, stakeholder involvement etc)
	6. Do you prioritize public and stakeholder involvement in your adaptation initiatives? In what ways do you implement those activities?  What stakeholders have the loudest voices in your region?
	7. Do you consider shoreline protection to be a sustainable and desirable means of preparing for sea level rise for your region?
	8. What is the general preference for shoreline protection versus retreat in your region? Does this create tensions that are a potential barrier to implementation?
	9. What do you see as a necessary catalyst for adaptation planning for your region? In your state? In the US?
	Population Per Square Mile
	Land Area (Sq. Miles)
	Total population
	County/City
	Northern Virginia
	8,552
	15
	128,283
	Alexandria City
	7,287
	26
	189,453
	Arlington County
	2,455
	395
	969,749
	Fairfax County
	326
	520
	169,599
	Loudoun County
	831
	338
	280,813
	Prince William County
	3,583
	6
	21,498
	Fairfax City
	5,189
	2
	10,377
	Falls Church City
	3,514
	10
	35,135
	Manassas City
	5,145
	2
	10,290
	Manassas Park City
	1,381
	1,314
	1,815,197
	Total
	Middle Peninsula
	39
	258
	9,989
	Essex County
	160
	217
	34,780
	Gloucester County
	21
	316
	6,630
	King and Queen County
	48
	275
	13,146
	King William County
	107
	86
	9,207
	Mathews County
	76
	130
	9,932
	Middlesex County
	65
	1,282
	83,684
	Total
	Hampton Roads
	584
	341
	199,184
	Chesapeake City
	1,043
	8
	8,346
	Franklin City
	160
	217
	34,780
	Gloucester County
	2,816
	52
	146,437
	Hampton City
	94
	316
	29,728
	Isle of Wight County
	336
	143
	48,102
	James City County
	2,649
	68
	180,150
	Newport News City
	4,341
	54
	234,403
	Norfolk City
	723
	16
	11,566
	Poquoson City
	3,047
	33
	100,565
	Portsmouth City
	29
	600
	17,482
	Southampton County
	159
	400
	63,677
	Suffolk City
	24
	279
	6,829
	Surry County
	1,715
	248
	425,257
	Virginia Beach City
	1,333
	9
	11,998
	Williamsburg City
	531
	106
	56,297
	York County
	1,224
	2,890
	1,574,801
	Total
	(2000 Census)
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