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Introduction 
 

Evidence of climate change has resulted in extensive systematic alterations in 
both the terrestrial and marine environments. Sea level rise is a direct 
consequence of global climate change. The impacts on beaches from sea level 
rise such as erosion, net loss of shoreline, permanent wetland inundation, and 
storm surge have also affected coastal property owners.  Coastal property 
owners are responding to such impacts by armoring the coast.  Future upsurge in 
relative sea level will displace coastal populations, threaten infrastructure, 
intensify coastal flooding and ultimately lead to loss of recreation areas and 
public access.  Litigation is more common as regulatory and resilient responses 
call into question Fifth Amendment takings claims.   
 
This paper, and subsequent presentation, will address the causes (and conflicting 
estimates) of sea level rise; impacts to beaches and coastal property; legal 
implications of existing sea level rise policies; the current status of sea level rise 
litigation; and will offer potential solutions to the effects of sea level rise on 
beaches and coastal property. 
 

Measuring Sea Level Rise and Coastal Boundaries 
 
Sea level rise refers to the change in mean sea level over a particular time period 
in response to global climate and local tectonic changes (Vinhateiro and 
Rubinoff, 2007).  Mean sea level is determined by a tide gauge measuring the 
distance of the water’s surface above a reference point  (or datum) averaged over 
a given period, usually at least a month.  A tidal datum defines a certain phase of 
the tide and measure changes when linked to land-fixed horizontal and vertical 
control points (geodetic datums), known as bench marks. The horizontal 
location of where a tidal datum intersects the land, at the exact elevation of the 
tidal datum, is usually called a “mark” or “line” (Gill and Schultz, 2001).  This 
variation in sea level is measured relative to the land.  If the land sinks, it will 
appear that sea level is rising, and likewise if the land rises it will look like sea 
level is falling, known as relative sea level (Hicks, 2006).   
   
Marine (both on- and offshore) boundaries are also determined by tidal datums.  
The beach itself may erode or accrete due to such factors as wind, waves, 
longshore drift and storm surges. Although this does not affect the tidal datum 
itself, it does affect the tidal datum line.  The tidal datum of mean high water 
may remain constant, but the mean high water line (used as a coastal boundary) 
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may move significant distances horizontally with erosion and sediment 
depositional processes.  The mean high water line or “seaweed line” has 
historically been used as a proxy for the divide between private property and 
public trust lands, making the upper portion of the shore – typically the dry sand 
area in front of beachfront houses or other structures – private property and the 
wet sand areas public trust lands (Higgins, 2005).   
 
Since the rates of sea level rise have been fairly uniform, short term projections 
are probably quite accurate. The size and/or amount of shore protection 
structures and beach nourishment required to mitigate that portion of erosion 
due to sea level rise is dependent on the local trend and variability of sea level 
(Hicks, 2006).  Finally, changes in trend will enable physical oceanographers to 
detect the beginning of the predicted greenhouse induced sea level rise and 
allow coastal managers to plan accordingly.  

 
Impacts of Sea Level Rise 

 
Coastal ecosystems are changing.  As the Intergovernmental Panel on Climate 
Change’s report has made clear with “very high confidence,” coasts are 
experiencing the adverse consequences of hazards related to climate and sea 
level (IPCC, 2007).  Notably, the areas most vulnerable to sea level rise are the 
southeast and the Gulf coast.  Increased erosion is caused by longer storm surge 
and greater wave action from extra-tropical storms which results in a constantly 
changing shoreline.  Other impacts to beaches from sea level rise include 
permanent wetland inundation in low-lying areas, saltwater intrusion 
(groundwater and septic systems), decline in submerged aquatic vegetation, 
groundwater contamination, septic system failure and more susceptibility to 
storm surge.            
 
People are moving to coastal areas due to a variety of factors: employment, 
recreation and tourism, waterborne commerce, and energy and mineral 
production.  According to estimates in 2003, approximately 153 million people 
(53% of the nation’s population) lived in the 673 U.S. coastal counties (Crossett, 
2008).  The coastal population was greatest in the Northeast and Pacific regions, 
followed by the Great Lakes, Gulf of Mexico, and lastly the Southeast.  In turn, 
coastal ecosystems are pressured by population growth, leaving them vulnerable 
to pollution, habitat degradation and loss, overfishing, invasive species, and 
increased coastal hazards such as sea level rise.   
 
With the increase in population, even properties further inland are affected by 
sea level rise due to exposure to impacts of greater damage by hurricanes and 
storm surge.  Properties now elevated, out of perceived harm’s way, are still 
affected due to the change in shoreline/property boundaries.  Private property 
lines, as well as state and federal coastal and marine boundaries, are dependent 
on changes in sea level elevation. Without vegetated buffers, the boundary 
between public and private property for littoral owners is dynamic causing some 
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property owners to take action.  Armoring the shoreline with a bulkhead 
(including a seawall, riprap, rocks, sand-filled tubes, or other rigid erosion 
response item installed on or near the seaward perimeter of the property) is an 
example of hardening the shore to protect private property or forestall the 
inevitable.  Some states, including Texas, have concluded that “interfering with 
shoreline movement by artificial means is not a recognized littoral right” 
(Brainard v. State; Coastal Indus. Water Auth. v. York; Lorino v. Crawford 
Packing Co.) 

 
Legal Implications of Existing Sea Level Rise Policies 

 
Blocking landward migration of the shore by bulkheading/armoring interferes 
with a portion of the public’s rights as enumerated under the Public Trust 
Doctrine.  The Public Trust Doctrine provides that public lands, waters and 
living resources are held by the state in trust for the benefit of all the people, and 
establishes the right of the public to fully enjoy them for a wide variety of 
recognized uses (Slade, 1997).  In Rhode Island, for example, the Public Trust 
Doctrine was codified in the state’s constitution establishing that: “[t]he people 
[of Rhode Island] shall continue to enjoy and freely exercise all rights of fishery, 
and privileges of the shore, to which they have been heretofore entitled under 
the charter and usages of the state…” (R.I. Const., Art. I, Sec. 17). “Privileges to 
the shore” include, among other rights, “leaving the shore to swim in the sea and 
passage along the shore” (Ibid.). 

 
Some coastal states have been proactive in anticipating sea level rise while 
others are just now drafting policies that incorporate predicted changes.  
Adaptive management strategies include erosion rate setbacks; coastal 
armoring—both hard and soft; and improving upon state building codes by 
incorporating freeboard calculations to take into account climatic changes and 
sea level rise.  (Coastal managers are recognizing that large amounts of beaches 
and coastal wetlands are being lost because their natural processes are being 
halted due to coastal engineered structures (e.g., bulkheads, revetments, riprap, 
etc.).  For example, Maine, Rhode Island, South Carolina and Texas, in an effort 
to balance public versus private property rights, have implemented versions of 
rolling easements which take the natural shoreline processes into account and 
allow property owners to build near or on the beach, but only on the condition 
that the structure(s) will be removed if and when it is vulnerable to an advancing 
shoreline (Titus, 1998).  A rolling easement is a tool, deriving from statutory or 
common law or in permit conditions, that allows publicly owned tidelands to 
migrate inland as the sea rises, thereby preserving ecosystem structure and 
function. 
 
Regulatory measures, particularly ones anticipating climate change-induced sea 
level rise and restricting options of coastal property owners, may be challenged 
in court.  The majority of actions are based on state and federal constitutional 
provisions prohibiting governmental “taking” of property through burdensome 
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land use and environmental regulations.  Claims brought directly under the Fifth 
Amendment of the United States Constitution, seek “just compensation” for the 
alleged prohibition of use, or “taking” of property.     
 
In 1959, the Texas Legislature formalized the public’s property right of access 
to the beach with the creation of the Texas Open Beaches Act (TX GLO, 2006).  
Texas courts have subsequently ruled that the rolling easement enforced under 
state coastal legislation (i.e., Texas Open Beaches Act) is not a compensable 
taking under the United States and state constitutions.   
 
Unanswered legal questions remain as sea levels rise and climate continues to 
change; population of coastal communities grows; beaches are lost; and coastal 
properties infringe on public access as the shoreline shifts inland.  Since 
property lines along the coast are determined by the ocean, something far 
beyond the control of the respective state’s courts, courts must confront the 
following: are rolling easements effective when homeowners are required to 
retreat based on setbacks determined by the mean high tide line?  What is the 
effectiveness of erosion rate setbacks versus renourishment?  Should there be a 
standard setback line (e.g., vegetation line)?  What are the implications for 
property rights advocates?  Who has the burden of proof?  What constitutes a 
public nuisance regarding encroachment in dunes/beachfront area?   
 
Current case law will be examined to answer (and hypothesize about) the 
abovementioned questions. 

 
Conclusion 

 
There are a number of potential solutions for addressing sea level rise: create 
setbacks; rolling easements; prevent armoring; financial inducements to move 
homes; encouraging elevation or employing new construction techniques; and 
purchasing federal flood and wind insurance.  However, when property lines 
along the coast are determined by the ocean, something far beyond control of the 
respective state’s courts, the future of sea level rise litigation remains uncertain.   
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