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SEA LEVEL RISE RESPONSE PLANNING
IN THE STATE OF MARYLAND

Zoë Pfahl Johnson, Maryland Department of Natural Resources

Historically, the average rate of sea level rise along Maryland’s coastline has been
3-4 mm/year or approximately one foot per century.  It is unsettling for coastal
planners and property owners alike, that these rates are nearly twice those of the
global average, a result probably due to substantial land subsidence.  Furthermore,
current scientific research shows that continued climate change will cause an
acceleration of sea level rise rates, resulting in a rise of two to three feet along
Maryland’s shores by the year 2100.  As researchers have already begun detecting
impacts associated with sea level rise in the Chesapeake Bay, the threat of
significant change to coastal and nearshore environments is quickly becoming a
reality. 

While the range and magnitude of sea level rise impact will vary along a particular
stretch of shoreline, it is generally agreed that the primary impacts of sea level rise
include coastal flooding, coastal erosion, wetland inundation and salt water
intrusion.  These impacts pose a significant threat to the steep cliffs, wetlands and
marshes, tidal estuaries, and sandy beaches that comprise Maryland’s coastal
environment.  Low-lying coastal plains and barrier islands, such as those located
along Maryland’s outer coast, its coastal bays, and the low-lying eastern shore are
all  susceptible to erosion, flooding and inundation.  Sea level rise also threatens to
exacerbate and prolong the process of erosion along the developed western rim of
the Chesapeake Bay.  Perhaps most dramatic, however, is the inundation risk that
sea level rise poses to the low-lying islands and extensive marsh systems within the
Bay. 

The vulnerability of any given coastal region to sea level rise varies according to a
number of factors including: the physical character of the coastline, population
growth and development patterns, and the sensitivity and adaptability of state and
local coastal management programs.  Substantial research has been directed toward
analyzing the impact of rising sea levels in Maryland. The Chesapeake Bay,
Maryland’s coastal bays, and the Atlantic Coast have all been the focus of such
investigations.  However, these studies have included only a moderate analysis of
response options.  Additionally, there has been little subsequent effort to integrate
the studies or to advance toward the implementation of response strategies.  

Recognizing the need for continued advance planning, Maryland’s Coastal Zone
Management Program began to develop a sea level rise response strategy in
October, 1998.  The objectives of the planning process included:
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· gaining a better understanding of sea level rise and its potential
impact along Maryland’s coastline,

· determining Maryland’s current response capability,
· increasing public awareness of sea level rise and coastal hazard

issues, and
· enhancing Maryland’s ability to respond to sea level rise.

Sea level rise has been referred to as the “ultimate planning challenge.”  While sea
level changes  have played a historic role in shaping Maryland’s coastal
environment, understanding how to address the potential for significant, perhaps
incremental, change is a difficult task.  This challenge  is further complicated by the
broad spectrum of coastal issues and interests involved, as well as the inherent
uncertainty associated with projecting accelerated sea level rise. 

Despite these challenges, coastal managers around the world have realized the need
to begin advance planning for sea level rise.  Consequently, a great deal of research
has been published on the impact of sea level rise in the coastal environment, as
well as the socio-political aspects of sea level rise response.  This research,
including that of several state coastal zone management programs (e.g., Maine and
Washington), outlines the mechanics and tools for sea level rise response planning
at the state and local level and provides excellent information for any entity
undertaking a similar planning process.  Findings worth noting include:

· State governments have the primary responsibility for
developing strategies to mitigate adverse impacts associated
with sea level rise (MLI, 1994).

· Sea level rise response strategies should be directed toward
existing and on-going coastal management issues (Klarin et
al.,1990).

· Focus on likely impacts, not merely the possible (MLI 1994).

· In many cases, sea level rise vulnerability can be mitigated
by anticipatory planning at the state and local level (Pew,
2000).

· Meaningful preparations can take place now, despite
scientific uncertainty, by building upon current research,
utilizing adaptive planning frameworks, and evaluating a range
of sea level rise scenarios (MLI, 1994).

Keeping these findings in mind, Maryland designed its planning framework around
three components: (1) a characterization of impacts, categorized according to
shoreline type and jurisdictional boundaries; (2) an analysis of management
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programs and initiatives directed toward resources and uses that were likely to be
impacted by sea level rise; and (3) an on-going public outreach campaign, comprised
of one-on-one interviews, issue forums, presentations, and  workshops.

Impact Analysis

Maryland’s coastline, made up of the varied landscapes of the Chesapeake Bay, the
coastal bays, and the Atlantic Coast, is highly susceptible to rising sea levels. 
Given the diversity of the coastline, the magnitude of impact will vary from region
to region according to physical site characteristics.  Geology, topography,
bathymetry, fetch, surface/ground water condition, man-made features, and the
frequency and intensity of extreme events, all affect the degree of impact over time
at a given location.  As a causal force, sea level rise influences on-going coastal
processes, thereby increasing the vulnerability of coastal areas already under
natural and human-induced stress.  An impact analysis found that while Maryland
may be subject to the full range of sea level rise impacts, risks associated with
shoreline erosion, inundation/wetland submergence, and coastal flooding pose the
most significant threat.

Shoreline erosion.  Erosion is one of the most significant problems facing
Maryland’s diverse coastal environment, today.  Approximately 31 percent of
Maryland’s 4,360 mile coastline is currently experiencing some degree of erosion.
While the range and magnitude of erosion varies both within and among the State’s
physiographic regions, the problem affects all 16 coastal counties along the
Chesapeake Bay and the Coastal Bay watersheds.  Studies estimate that Maryland
loses approximately 260 acres per year to shore erosion.  Subsequently, shore
erosion poses a significant threat to property owners, the public, and the State’s
natural resources.  Unfortunately sea level rise only amplifies erosion problems by
influencing and exacerbating on-going coastal processes, in turn making coastal
areas ever more vulnerable to both chronic (on-going) erosion and episodic events
(e.g., Nor’easters, tropical storms, hurricanes).

Inundation.  Maryland’s coastal wetlands and marshes are particularly threatened
by rising sea levels.  While erosion can damage the wetland edge, wetlands are
much more susceptible to inundation.  Wetlands are at risk of permanent
submergence in systems where the vertical accretion rate is not equal to or greater
than that of the rising sea level.  Man-made (e.g., bulkheads, roads) and natural (e.g.,
cliffs) barriers further exacerbate this threat by eliminating the potential for the marsh
system to migrate landward as sea level rises.  Scientists at the University of
Maryland have been able to correlate trends in tidal wetland loss to observed sea
level rise in the Mid-Atlantic. Additional research continues to refine our
understanding of marsh survival in light of rising sea levels. This work includes
studies on land subsidence due to ground water withdrawal, the impact of nutria
and muskrat on marsh vegetation, and the affect of prescribed burning on marsh
accretion,
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Coastal Flooding.  Low-lying coastal plains and barrier islands are significantly
susceptible to increased flooding due to sea level rise.  Much like the coastal
processes that drive erosion, sea level rise influences coastal storm events by
extending storm surge and waves further inland, intensifying the impact of flooding
to homes, businesses, and roadways.  Maryland’s coastline is susceptible to
impacts from Nor’easters, tropical storms, and hurricanes.  While there is no
scientific proof that climate change will increase the probability of such events, it
is relatively  clear that elevated sea levels will exacerbate the coastal flooding
associated with these storm events.  Based on projections of relative sea level rise,
Maryland’s low-lying coastal plain and barrier islands are becoming increasingly
vulnerable.

Policy Analysis

Numerous federal, state, and local agencies, as well as multiple private and non-
profit organizations work to regulate, administer, and conduct activities in
Maryland’s coastal zone.  Involvement among these organizations varies
significantly with respect to missions, mandates, and jurisdictional boundaries. 
Furthering the complexity of coastal management in Maryland is the Coastal Zone
Management Program, which uses a networked approach to achieve its goals and
objectives.  There is no central regulatory agency, rather the Program uses the
planning and regulatory programs of several state agencies and local governments.
 State agency participation is ensured through an Executive Order and Memoranda
of Understanding between the Department of Natural Resources, lead agency for
implementing the state coastal program, and the Departments of Agriculture,
Environment, Housing and Community Development, Transportation, and the Office
of Planning.  This complex and somewhat fragmented coastal management system
makes it difficult to assess the State’s ability to respond to sea level rise.

Therefore, the State conducted a policy analysis focused on programs and
directives that were related to resources and uses likely to be impacted by sea level
rise.  The purpose of this exercise was to assess Maryland’s current ability to
respond and to identify avenues for enhanced planning.  The study found that
although some sea level rise response is implicit within existing management
directives, the State lacks the institutional mechanism to respond adequately to sea
level rise in the long-term Opportunities to advance sea level rise response do exist
and, on an incremental basis, the State is beginning to incorporate sea level rise
planning principles into on-going coastal management efforts.  Recent successes
include:

Maryland Coastal Bays National Estuary Program. The
following action items directing State and local jurisdictions to
work together to address sea level rise  were incorporated into
the Comprehensive Conservation and Management Plan for the
Maryland Coastal Bay’s National Estuary Program:
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· Determine code changes necessary to address sea level
rise and erosion problems in Worcester County.

· Incorporate sea level rise response strategies into
Worcester County planning efforts.

· Amend local floodplain ordinances to require one foot
of freeboard above the 100 year floodplain base flood
elevation for development within the tidal floodplain.

· Examine sea level rise and shoreline migration during the
development of small area management plans.

· Investigate the use of “rolling easements” in other
jurisdictions that are highly susceptible to sea level rise
and investigate the feasibility of purchasing “rolling
easements.”

Chesapeake Bay Agreement, Year 2000.  Maryland’s Coastal
and Watershed Resources Advisory Committee sponsored an
issue forum in May, 1999 on the impacts of climate change in the
Chesapeake Bay watershed.  The purpose of the forum was to
promote informed dialogue on issues to be addressed in the
renewal of the Chesapeake Bay Agreement.  Recommendations
were forwarded to the drafting committee and a commitment to
continue to evaluate the potential impact of climate change on
the Chesapeake Bay watershed, particularly its wetlands, is
contained in the December, 1999 draft agreement.

Although the State has achieved success by targeting on-going management
initiatives, the continued absence of a long-range vision for sea level rise response,
may ultimately compromise opportunities for planning and mitigation.  Considering
the range of sea level rise impacts facing the State of Maryland and the multitude
of federal, state, and local policies and programs, it is apparent that in order to
successfully respond to sea level rise, the State must begin to address sea level rise
in a comprehensive manner.

Developing Maryland’s Sea Level Rise Response Strategy

Sea level rise response options often are placed into the categories of protection,
accommodation, and planned retreat.  It has been Maryland’s experience that when
it comes to implementing sea level rise planning principles, it is not as simple as
categorizing and assessing variable response options.  Developing a sea level rise
response strategy is tied much more to the intuitive process of finding a vehicle with
enough political support to launch the exercise of creating a long-range vision for
sea level rise response.  The development of a Comprehensive Shore Erosion
Control Plan for the State of Maryland and the process of developing local hazard
mitigation plans are two such vehicles.  Both efforts will work to engage the coastal
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community in the process of advance planning for sea level rise, but more
importantly they will promote the development of an holistic and integrated
response.

A Comprehensive Shore Erosion Control Plan

In response to citizen concerns over the State’s capacity to control shoreline
erosion, the Maryland General Assembly passed Resolution 13 during the 1999
legislative session requesting that the Governor establish a Shore Erosion Task
Force.  The Task Force issued its final report in January, 2000, calling for the
development of a Comprehensive Shore Erosion Control Plan for the State of
Maryland. 

The Task Force concluded that sea level rise was a significant factor contributing
to erosion in the State and that areas subject to shore erosion, sea level rise, and
environmental sensitivity should be analyzed for the purpose of prioritizing and
targeting shore protection activities at the regional level.  The Task Force
recommended that prioritization be based on: magnitude of erosion, impact to public
and private infrastructure, environmental impact, and the potential impact of sea
level rise.

The State is pursuing the development of a predictive model to help identify areas
potentially vulnerable to sea level rise.  High-resolution topographic data, in
combination with existing historical shoreline change data, will be used to project
future shoreline positions and zones of inundation along specific stretches of
shoreline.  The predictive model will advance considerably our understanding of sea
level rise and provide important information for long-term decision making and
resource allocation for shore erosion control efforts.

A major component of the Comprehensive Plan will be the establishment of regional
shore erosion control strategies which reflect the prioritization scheme referenced
above.  Regional strategies are the ideal mechanism to implement sea level rise
response options (i.e., protect, accommodate, and retreat).  It is anticipated that
strategies will include the designation of non-structural and structural shore
protection areas, natural shore erosion areas, areas where erosion-based setbacks
should be implemented, and areas to target for land conservation. The designation
of such areas will significantly advance sea level rise response by creating a long-
range vision for the management of issues associated with shoreline erosion and
tidal wetland loss.   

Local Hazard Mitigation Plans

A risk analysis, recently conducted by the Maryland Emergency Management
Agency (MEMA), identified coastal flooding as a risk for ten of the State’s sixteen
coastal counties.  In addition, eleven counties were characterized as storm surge risk
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zones.  The completion of the risk assessment is the first step in the process of
developing state-wide and local hazard mitigation plans; a process currently
underway in the State of Maryland.  The federal government requires state and local
jurisdictions to adopt hazard mitigation plans in order to be eligible for hazard
mitigation funding.  While every coastal county has adopted a floodplain
management ordinance, which is a requirement for participation in the National
Flood Insurance Program, not every coastal county has adopted a hazard mitigation
plan.  Additionally, most of the local plans that do exist are not comprehensive in
nature and many are out of date.

MEMA is currently working with local governments to develop and adopt hazard
mitigation plans in accordance with a new set of guidelines.  These guidelines
recommend that the process of developing a hazard mitigation plan be locally based
and conducted by an inter-disciplinary hazard team, comprised of both citizens and
local governmental entities.  The process of developing a hazard mitigation plan is
an excellent opportunity to enhance planning for the hazards associated with sea
level rise (e.g., coastal flooding, storm surge, and shore erosion) at the local level.
 To promote consideration of sea level rise and other coastal hazard issues,
Maryland’s Department of Natural Resources is committed to participating on the
hazard mitigation teams of those coastal counties with a heightened risk of coastal
flooding and storm surge.  Local hazard mitigation planning is perhaps the most
comprehensive method to implement mitigation measures to increase the sensitivity
of Maryland’s coastal zone to sea level rise.

Conclusion

The development of a sea level rise response strategy for Maryland is an evolving
process.  A Comprehensive Shore Erosion Control Plan and local hazard mitigation
plans will just begin to move the State in the right direction.  The continued
commitment to sea level rise response planning will take time and financial
resources, however, it is crucial to the State’s ability to achieve sustainable
management of its coastal zone. 

Public outreach will continue to be a significant component of the planning process.
 To date, the State has utilized one-on-one interviews, issue forums, numerous
public presentations, and several public workshops to foster a general
understanding of sea level rise planning principles and to garner the support
necessary to ultimately move from response options to the implementation of
response strategies.  As the design of Maryland’s sea level rise response strategy
proceeds, the State is hopeful that additional public awareness and consideration
of sea level rise issues will be achieved.  The implementation of effective response
strategies at the state and local level will be a sure sign that Maryland has
accomplished this goal.
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