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Our coastal counties face considerable challenges 
in fostering the growth of resilient communities. 
Counties have distinctive needs when dealing with 
changes in sea or lake level, temperature and fre-
quent storm events. These challenges center on the 
availability of reliable, unbiased data and tools to 
adapt policies meeting the changing faces of our 
coasts. With over 4/5 of the United States popula-
tion residing on the coast, these policies will shape 
the lives of many Americans in the next few de-
cades. 

In 2007, the National Association of Counties 
(NACo) queried county officials and staff about 
the issues that they face as coastal managers. 
The information received, detailed in the NACo/
NOAA-CSC Coastal County Geospatial Needs 
Questionnaire Analysis Report, outlined a num-
ber of significant challenges that coastal counties 
confront as sea level rise, erosion and changes in 
lake level impact community resiliency. With this 
information, as well as information county rep-
resentatives shared at the Digital Coast Forum in 
November of 2007 and feedback from NACo com-

mittees, NACo has represented the unique interests 
of counties in the Digital Coast Partnership. This 
partnership includes NACo, the National Oceanic 
and Atmospheric Administration’s Coastal Services 
Center, The Nature Conservancy, the Association 
of State Floodplain Managers, the National States 
Geographic Information Council and the Coastal 
States Organization. This partnership leverages re-
sources and expertise from each of these organiza-
tions to create user-driven tools mitigating the ef-
fects of a changing climate.

The Digital Coast partnership has enjoyed great 
success assisting the Coastal Services Center to de-
velop tools, programs, workshops and assessments to 
help counties access greater resources to combat the 
effects of climate change using the stated needs of 
elected county officials, county managers and other 
county staff. In this issue brief, we highlight many 
of the Digital Coast resources that counties use to 
address coastal flooding, habitat conservation and 
land use. More resources, tools and data are avail-
able through the Digital Coast website: http://www.
csc.noaa.gov/digitalcoast/. 

The Digital Coast Project and 
Partnership
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Officials and county staff identify inundation and 
flooding as their chief concerns. Inundation or 
flooding events are among the most frequent, costly 
and deadly coastal hazards impacting coastal com-
munities in the U.S. In fact, riverine and coastal 
inundation cause the highest number of natural 
hazard-related deaths. With coastal states support-
ing 81% of the U.S. population and generating 83% 
of U.S. gross domestic product, the potential for 
catastrophic loss from inundation events is great. 
Local changes in climate and sea level will exacer-
bate future inundation risks on all four of America’s 
coasts. An increase in storm events, erosion and sea 
level rise also present a myriad of issues for county 
officials to address. 

Atlantic Coast: Protecting 
Developed Shores
Along the Atlantic, insured coastal properties in 
Maryland, Delaware, New Jersey, New York and 
Connecticut exceed one trillion dollars. As a grow-
ing population constructs homes and buildings, pro-
tection against and recovery after coastal hazards 
becomes more costly for local communities. Re-
searchers have estimated the cost of protecting the 
developed sheltered shores of the U.S. Northeast 
and Mid-Atlantic coasts (for a moderate 50 centi-
meter sea-level rise) would approach $2.7 billion, 
over half the cost of protecting all United States 
shorelines.1 Similarly, as storm events and flooding 

Sea Level Rise and Tools to  
Address Flooding

Chatham County,Georgia- Inundation after category 4 hurricane
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damage homes, businesses and water quality, East 
Coast counties may experience significant drops in 
local tourism revenue.

Gulf Coast: Adapting to New Sea 
Levels and Severe Storms
In the Gulf, vulnerable barrier islands, lagoons, 
marshes and deltas dominate the coast. NOAA 
has classified 42 percent of the mapped shoreline as 
very high to moderate risk of sea-level changes. The 
area around New Orleans experiences the greatest 
changes in relative sea-level rise, where the rates 
can be as much as 10 mm/year. (By comparison, 
east of Louisiana, the rate of relative sea level rise 
is about 2 mm/year.2) Coastal Louisiana experiences 
the greatest wetland loss in the nation. Delta wet-
lands now disappear at an average rate of 17 square 
miles per year, or about 50 acres per day3.

According to climatologists, the risk of tropical 
storms and hurricanes has increased and continues 
to concern Gulf Coast counties. Hurricane activ-
ity in the Atlantic Basin (which includes the Gulf 
of Mexico) has increased five-fold when comparing 
1995-2000 figures to the previous 24 years (1971-
1994).4 Hurricanes and winter storms cause major 
disturbance along the Gulf Coast. Frequent storm 
events generate waves, which permanently erode 
this region’s barrier islands and shrink the area of 
coastal land. Barrier island chains in the northern 
Gulf of Mexico already experience this disintegra-
tion due to sediment transport and sea level rise.5 
Some regions of the Gulf Coast, such as the Mis-
sissippi River Delta and the Florida panhandle, al-
ready see some of the nation’s highest rates of wet-
lands loss, largely because of deteriorating coastal 
landscapes and coastal wetlands 

Pacific Coast: Defending 
Vulnerable Regions from Coastal 
Flooding 
Sea-level rise will increase the frequency and magni-
tude of flood events in Pacific Coast areas presently 
at risk. The present floodplain will expand, placing 
new areas at risk. The California Climate Change 
Center estimates that a 1.4 m sea level rise would 
place a total of 480,000 Californians at risk for a 
100-year flood event. A large number of low-income 
people and elderly populations remain most vulner-
able to these changes. The current population resid-
ing in the 100 year floodplain may see the chance 

of flooding increase to one-in-ten-year storm levels. 
Without adaptation, these storms will overwhelm 
current coastal defense structures.6 Researchers esti-
mate the cost of protecting the developed sheltered 
shores of the U.S. West Coast (for a moderate 50 
centimeter sea-level rise) through 2100 would be 
approximately $88 billion.7 They also estimate the 
cost of replacing property at risk of coastal flooding 
under current sea-level rise scenarios in California 
alone at nearly $100 billion.8 

Great Lakes: Adjusting Rising 
Water Temperature
In the Great Lakes, higher water temperatures will 
decrease the duration and extent of ice cover, exac-
erbating shoreline erosion. This causes special con-
cern, because the number of severe storms, floods 
and extreme events could double in frequency by 
the end of the century.9 Lakes in Northern Wiscon-
sin near Ashland and in Vilas County are losing an 
average of 5-6 days of ice cover per decade, while 
lakes in southern Wisconsin lose an average of 9 
days of ice cover each decade. By 2090, climatolo-
gists predict most of Lake Erie to be ice-free nearly 
100 percent of the winter.10 Besides contributing to 
flooding and erosion, decreased ice cover and heavi-
er rainfall events reduce water quality. 

Digital Coast Tools: The Coastal 
Inundation Toolkit
The Digital Coast offers several key tools for coun-
ties as part of the Coastal Inundation Toolkit to 
assist counties with planning and abatement of in-
undation. These tools help counties evaluate and 
visualize inundation changes with their local in-
frastructure and aid residents in creating plans for 
adaptation. The Coastal Inundation Toolkit is de-
signed to help communities determine their coastal 
flooding vulnerability and what steps they can take 
to reduce this risk. Several featured resources with-
in the toolkit include: County Snapshots, Coastal 
Risk Roadmap Training and CanVis. These tools 
help local officials understand what impacts these 
changes will have on areas of their county. 

The County Snapshots tool provides county of-
ficials with a quick look at a county’s demograph-
ics, infrastructure and land use patterns within 
the flood zone. This information helps local plan-
ners better assess and plan for potential inundation 
events. A map and pull-down menus let users pick 
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ties explore all the options available to them in an 
emergency, they can incorporate this key informa-
tion into planning to recover faster and avoid costly 
actions. 

County Snapshots also include the percent and 
type of land converted to development in recent 
years. Natural areas provide a buffer to flooding be-
cause plants absorb water and release it slowly dur-
ing a storm event, lessening the impact on nearby 
roads, homes and other infrastructure. Wetlands, 
especially, help mitigate flooding events. Armed 
with information about land conservation and de-
velopment trends, county leaders can plan strategic 
green infrastructure to abate the impacts of storm 
events and floods. The County Snapshot provides a 
gateway to education for county officials on what to 
do next. This instrument outlines the critical steps 

to implementing flood mitigation tech-
niques to protect vital infrastructure 
from inundation. 

Once a community identifies local 
inundation risks, they then need to 
bring in other stakeholders and deci-
sion makers to assess how current and 
future hazards and threats will impact 
a community’s people, places and natu-
ral resources. NOAA’s Coastal Services 
Center’s Roadmap Training can help 
communities design and implement 
local workshops for identifying vulner-
abilities and exploring practical, locally 
relevant planning and policy solutions. 
These hands-on workshops lead local 
officials, community leaders and other 
key stakeholders through a facilitated 
evaluation of current and future condi-
tions and an interdisciplinary process to 
integrate relevant risk information into 
existing local planning and decision-
making. The workshops focus on help-
ing communities initiate a collaborative 
process to incorporate existing and fu-
ture hazard and climate concerns into 
their current land use, natural resourc-
es, transportation, community develop-
ment planning and policy decisions. 

During the workshops, participants de-
sign and apply the risk assessment pro-
cess directly to their local communities. 
Participants identify coastal hazards 
and climate risks and determine spatial 

the coastal county of interest and the instrument 
provides a report for download that can be saved 
or printed. The easy-to-use format produces a great 
learning and communications tool for local officials 
and their constituents. 

Each individual snapshot examines the percentage of 
the population living in the county’s floodplain. The 
snapshot breaks down this population and displays 
two subcategories: the population below the poverty 
line and the population over 65. These populations 
experience increased barriers to communication and 
evacuation in an emergency. The second aspect of 
the hazard exposure information displayed in the 
snapshot is the critical facilities currently built in-
side the floodplain. This graph displays hospitals, 
roads, schools and other facilities playing a central 
role in disaster response and recovery. When coun-

Community Infrastructure + Floodplains = Bad News

Based on 2000 U.S. Census records.

Based on Critical Facilities from FEMA HAZUS database.

Based on NOAA land cover data.

Hospitals. Roads. Schools. Shelters. These facilities play a 
central role in disaster response and recovery. Understanding 
which facilities are exposed, and the degree of that exposure, 
can help reduce or eliminate service interruptions and costly 
redevelopment. Incorporating this information into development 
planning helps communities get back on their feet faster.

DATA SNAPSHOTS COUNTY LEVEL
www.csc.noaa.gov/snapshots/Hazard Exposure Information for
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�oodplain, the greater the potential for 
harm from �ooding.  Impacts are likely 
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lower exposure to �ooding. A county that monitors land 
cover changes within the �oodplain will detect important 
trends that indicate whether �ood exposure is increasing 
or decreasing. Armed with this information, local leaders  
can take steps to improve their safety and resilience.

Jackson County, Mississippi
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in Jackson County are within the �oodplain.
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techniques and data resources appropriate for their 
community’s capabilities. They then evaluate key 
vulnerability and resilience characteristics of built 
infrastructure, natural resources, society, culture 
and the economy. Participants explore methods and 
techniques to reduce inundation impacts and con-
sider how to integrate relevant information products 
and assessment results into existing planning and 
decision-making processes.

NACo’s 2007 survey revealed the need to engage 
citizens and stakeholders in proactive solutions to 
flooding and storm events. CanVis software can 
aid groups in visualizing and planning for inunda-
tion. CanVis is an easy-to-use, free visualization 
program allowing users to “see” potential impacts 
such as coastal development or sea level rise. Users 
input their own digital imagery or utilize the soft-
ware’s existing object libraries to show before and 
after simulations of land use. The software’s library 
of images creates the ability to visualize what an 
area might look like with an extra 50 centimeters of 
water or with a hardened or softened shoreline for 
example. Municipalities have used the software  to 
brainstorm new ideas and policies, undertake proj-
ect planning and make presentations to citizens as 
well as other officials and staff. 

County officials can use these tools to help commu-
nicate what land use changes will look like without 
relying on architect or developer drawings. Digital 
Coast provides the software and object libraries at 
no cost to users, and users adapt the images they 
create to visualize before-and-after pictures in coast-
al areas as well as inland areas. The coastal object 
libraries contain ready-made items. These growing 
libraries contain a large number of specific items 
like trees, docks or wind turbines, but CanVis allows 
users to create their own objects to add to their per-
sonal libraries. If a specific item is not in the current 

object libraries, the user can contact the Coastal 
Services Center, who will create one for the user. 

Officials in the Town of Falmouth, Massachusetts 
had concerns about the aesthetic and natural re-
source impacts of an increasing number of docks on 
Green Pond. They needed a tool that could illustrate 
dock and pier “build out” under existing regulations. 
They also wanted to show the visual outcome of 
proposed changes to current dock and pier regula-
tions. Local leaders used CanVis to combine dock 
objects, photography and Google Earth imagery into 
simulated illustrations of cumulative impacts, which 
they showed at planning and town meetings. 

Inundation and flooding pose significant concern to 
our coastal counties, as evidenced in the 2007 find-
ings and present trends nation-wide. 

Digital Coast tools, including County Snapshots, 
Roadmap Training and CanVis, assist county plan-
ners and coastal policy-makers to better understand 
flooding vulnerability and map predicted flood ar-
eas. Armed with this information, counties can bet-
ter prepare and respond to flood events, higher tides 
and severe storms.

•  County Snapshots help decision makers to 
understand the exposed areas in their county 
to identify and coordinate specific plans to 
mitigate inundation effects. 

•  Roadmap Training helps counties design and 
implement local workshops engaging stake-
holders to identify vulnerabilities and explore 
practical policy solutions.

•  CanVis provides a simple, cost-effective ap-
proach to visualizing changes, thus streamlin-
ing the planning process and involving more 
stakeholders in the planning process. 

CanVis: Before Additional Structures CanVis: After Structures Added
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In NACo’s 2007 survey, habitat restoration and pro-
tection ranked number one among coastal issues 
challenging county respondents. County leaders 
identified several issues impacted by habitat loss and 
a need for greater investment in protecting habi-
tats and restoring natural areas for multiple uses. 
These uses include spawning and development for 
vital fisheries, water quality improvement, green in-
frastructure and recreational use for healthier com-
munities. 

Digital Coast Tools: MarineMap11 
and Habitat Priority Planner
Throughout the Digital Coast project, partners 
have helped create tools for better management of 
habitats directed toward county usage. The Marine-
Map and Habitat Priority Planner tools assist local 
governments managing and restoring natural areas, 
protecting species, encouraging recreation and help-
ing to mitigate wetland loss. Protecting and restor-
ing these areas safeguards them so that fish com-
munities will thrive despite rising sea levels, sinking 
Great Lake levels and severe storm events.

Restoring Coastal Functions with 
Habitat Prioritization Tools

During episodes of gradual sea level increase, wet-
lands and salt marshes keep pace with rising water 
levels. Marshes accumulate and build soil at the 
same rate as water level rises while plant species ad-
just gradually by moving progressively inland. How-
ever, if sea level rises significantly faster than the 
rate at which the marsh can respond, the marsh will 
drown. With the right conditions, coastal marshes 
can survive rising sea levels. The marsh must accu-
mulate and build soil at the same rate that the water 
level rises. Very often, however, especially along the 
highly populated east coast shore, development im-
pairs the natural processes enabling wetland adapta-
tion. 

The inundation of marsh ponds creates interior 
marsh ponds detrimental to coastal communities. 
Interior ponds provide additional areas where sedi-
ment washes away, destroying the plant base. Some 
regions of the Gulf Coast, such as the Mississippi 
River Delta and the Florida panhandle, already ex-
perience some of the nation’s highest rates of wet-
lands loss, largely because of deteriorating coastal 
landscapes and coastal wetlands. Coastal Louisiana 
experiences the greatest wetland loss in the nation 

The California Marine Life Protection Act 
Initiative
Digital Coast tools can help local governments mitigate damage to habitat for wildlife and fisheries. In 
1999, the Marine Life Protection Act (MLPA) directed the State of California to design and manage a net-
work of marine protected areas in state waters to safeguard marine life, habitats, ecosystems and natural 
heritage regions, as well as to improve recreational, educational and study opportunities provided by ma-
rine ecosystems. 

The members of the California Marine Life Protection Act Initiative, a public-private partnership designed 
to help the State of California implement the MLPA, work to identify the best locations to establish the Ma-
rine Protected Areas (MPAs) using MarineMap. MarineMap is an open source, Web-based tool that assists 
stakeholders involved in designed marine protected areas. Users can visualize oceanographic, biological, 
geological and human dimensions of ocean and coastal areas.
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MPA using science-based guidelines and shares re-
sults with users in a discussion forum. MarineMap 
capabilities include drawing MPA concepts and as-
signing attributes. 

The Digital Coast Habitat Priority Planner (HPP) 
aids local officials in making decisions about habi-
tat conservation, land use planning and climate 
change. The tool takes away much of the subjective 
nature of the process by providing a means of ob-
taining critical habitat analyses that are consistent, 
repeatable and transparent. This GIS tool uses land 
cover data and allows users to easily test various 
ideas and “what if” scenarios on the fly, making it 
ideal to use in a group setting where policy-makers 
and GIS specialists can explore policy options and 
effects.

Local government GIS specialists can help coastal 
counties to develop protected areas though the use 
of these tools. These areas will help counties to 

with delta wetlands now disappearing at an average 
rate of 17 square miles per year, or about 50 acres 
per day12. 

Coral reefs provide valuable benefits to the envi-
ronment and economies of Hawaii and most U.S. 
territories in the Caribbean and Pacific, including 
support for fisheries, tourism and coastal protection. 
Recent warm ocean temperatures, polluted rainwa-
ter runoff and diseases have caused unprecedented 
declines in coral reefs. NOAA estimates that the 
direct economic costs of worldwide coral reef loss at 
hundreds of billions of dollars.13

MarineMap supports a consensus-driven process by 
allowing stakeholders to visualize geospatial data 
layers, draw prospective MPA boundaries and attri-
bute regulatory information, assemble prospective 
MPA boundaries into groups, share MPA informa-
tion on boundaries and groups with other users. The 
tool also generates statistics and charts to evaluate 

The Habitat Priority Planner In Action
This tool has been used in several communities to set priority plans. In Alabama, more than sixty organiza-
tions banded together to update the habitat protection and restoration priorities for two coastal Alabama 
counties. The group assembled the needed information including habitat data, land use data, habitat stres-
sor information and other local data sets and then identified key spatial data gaps for the future. Using this 
data, project teams identified and mapped habitat protection priorities. 

For local officials, creating an interactive map remains the ultimate goal of this project. This map functions 
as a spatially based priority habitats atlas for the county. Local stakeholders in each area will gain access to 
the map to help them identify and prioritize habitat protec-
tion actions that contribute to local and regional targets. 
This conservation planning effort is just one of many plan-
ning efforts underway to help protect and instill resiliency 
along coastal Alabama. Leaders in the region understand 
that they can best address complex coastal issues when 
the planning efforts of diverse agencies, organizations and 
stakeholders come together.

In Coastal South Carolina, this tool has also helped map 
conservation areas by identifying priority habitat. The Edis-
to Island Preservation Alliance wanted to conserve their 
rural and agricultural way of life through community-driven initiatives. The group worked with the county 
to help update the comprehensive plan. During the development of the plan, HPP was used to visualize the 
community’s scenic, historical, and natural resources as well as to identify data gaps. Using the information 
and maps from this effort, the group protected over 50% of the area and also successfully abolished a legal 
loophole allowing development without a public process.
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grow and restore threatened habitat including cor-
al reefs, salt marshes and other wetlands so these 
habitats can continue to sow benefits for local com-
munities. Land cover data also helps regions recover 
from severe storm events. Hurricane Katrina heav-
ily impacted the Breton Sound region in Louisiana 
in 2005. Dramatic flooding and subsequent loss of 
emergent wetlands remain the most prominent of 
the observed changes in the weeks after Katrina. In 
less than one year, Louisiana lost over 150 square 
miles of marsh land and experienced an increase of 
over 200 square miles of open water. 

To quickly and accurately assess the potential im-
pacts or recovery related to an event, such as a 
Hurricane Katrina, managers need information of 
pre-existing on-ground conditions. Researchers an-
alyzed flood conditions in the two week period fol-
lowing Katrina in conjunction with existing 2005 
land cover data. Analysts then identified areas im-
pacted after the storm and assessed how those areas 
recovered by the spring of 2006. Future land cov-
er updates can help to assess longer-time recovery 
and habitat losses in a range of habitats after storm 
events. 

According to climatologists, the risk of tropical 
storms and hurricanes has increased and continues 
to concern Gulf Coast counties. Hurricane activity 
in the Atlantic Basin (which includes the Gulf of 
Mexico) increased five-fold when comparing 1995-
2000 figures to the previous 24 years (1971-1994).14 
Hurricanes and winter storms cause major distur-
bance along the Gulf Coast. Frequent storm events 
generate waves, which permanently erode this re-
gion’s barrier islands and shrink the area of coastal 
land. Barrier island chains in the northern Gulf of 
Mexico already experience this disintegration due 
to sediment transport and sea level rise.15 

Besides contributing to flooding and erosion, heavi-
er rainfall events reduce water quality. In developed 
areas, stormwater rushes quickly to storm drains 
or water bodies, carrying pollutants and sediment. 
Lowered oxygen levels from warmer temperatures 
and polluted runoff may eliminate much of the hab-
itat available for trout and other cold-water fishes, 
amphibians and waterfowl. The Gulf Coast already 
experiences a large hypoxic zone threatening Gulf 
ecosystems for much of the year. This destruction 
has real costs for local fisheries, which support huge 
numbers of families and businesses in our coastal 
counties. 

Counties can utilize geospatial data sets describing 
terrain, land cover and soil physiography to assess 
risk to water quality from these sources. However, 
many watershed assessment models remain complex 
and require significant overhead in data preparation 
and consolidation. The Michigan Tech Research 
Institute (MTRI) realized the need for an ecolog-
ically-relevant, lightweight and adaptable tool to 
analyze wetland distribution and patterns in a lo-
cal watershed. MTRI currently tests an emerging 
watershed evaluation system using Counties and 
Coastal Change Analysis Program (C-CAP) land 
cover data to analyze buffer effectiveness, summa-
rize catchment and develop fragmentation statistics. 
The analysis program will allow MTRI to target 
stressed areas for conservation programs and further 
assessment. 

The Digital Coast tools provide a range of options 
for county officials to mitigate the effects of sea 
level rise and severe storm events by helping local 
governments to map, prioritize and protect strategic 
natural resources. With these tools, counties can 
better prepare for the land use changes needed to 
alleviate the negative impacts of these events. 

•  MarineMap assists stakeholders in designing 
and mapping marine protected areas. 

•  Habitat Priority Planner aids local officials in 
making decisions about habitat conservation, 
land use planning and climate change.

•  Counties and Coastal Change Analysis Pro-
gram assists county staff and officials to ana-
lyze buffer effectiveness, summarize catchment 
and develop fragmentation statistics.

Land cover data, such as these C-CAP images, helps 
counties analyze change over time.
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of Digital Coast data like the C-CAP data, will help 
local governments prepare and respond effectively 
to environmental changes.

NACo’s 2007 findings also revealed that few coastal 
managers have utilized this type of bathymetric el-
evation data. Bathymetric data reveals the depth of 
coastal water relative to sea level and helps iden-
tify habitats, depths for shipping and infrastruc-
ture much like topographic data identifies heights 
for land areas. A combination of topographic and 
bathymetric elevation data helps localities predict 
which areas will be impacted by environmental 
changes. 

One of the major challenges to using topographic 
and bathymetric data is difficulty locating existing 
data sets, as there are many entities that collect 
these datasets for a variety of reasons. The Topo-
graphic and Bathymetric Data Inventory, available 
through Digital Coast, provides an inventory of 
publicly available data sets and collects data qual-
ity information to help users determine if the data 
set will be appropriate for their issue. The inven-
tory already includes regional information for the 

Environmental changes associated with sea level 
rise, such as warmer water temperatures, flooding, 
increased storm frequency and lowered Great Lake 
water levels, pose significant financial strain on our 
local industries and county governments. In the 
next few decades, these changes may cost counties 
millions of dollars in lost revenue because of reduced 
fish catches, loss of tourism, damaged property, in-
creased shipping and material costs and reductions 
in available potable water. 

Digital Coast Tools: Exploring 
Available GIS Data 
To help prevent large financial losses, counties can 
plan for these changes by using Geographic In-
formation System (GIS) tools to map and identify 
natural areas at risk. In NACo’s 2007 questionnaire, 
county coastal managers categorized natural damage 
prediction models as their most commonly used GIS 
tools and identified land use decision instruments as 
highest on the types of mechanisms needed to miti-
gate the effects of sea level rise. The continued use 
of these decision-support tools, plus the utilization 

Protecting our Coastal Economies 
with Land Use Planning Tools

Myrtle Beach: bathymetric elevation data
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Gulf of Mexico, the Southeast US (Florida Keys to 
Delaware), Lake Ontario and Hawaii. These data 
sets are useful to address issues related to flooding, 
beach nourishment, erosion and other processes oc-
curring along the land-water interface. Bathymetric 
data allowed managers of the Apalachicola Bay in 
Franklin County, Florida to develop current oyster 
and sediment maps to guide future planning. 

Gulf and Pacific Coasts: 
Protecting Vital Shellfish 
Industries 
Warmer coastal waters reduce dissolved oxygen lev-
els because warmer water holds less oxygen than 
cooler water. Several important fishery species such 
as crab, shrimp, oyster and flounder may not survive 
in some regions past the end of the century due to 
changes in river and coastal water temperatures. 
Along the Pacific Coast, warmer Pacific Northwest 
river temperatures and temperature changes in the 
northern Pacific Ocean will disrupt critical salmon 
populations. 

Coastal changes pose particular threats to Gulf 
Coast oyster farmers. Oyster waters must have 
a high enough salt content to provide appropri-
ate nutrients to the oysters but still have sufficient 
freshwater input. Salt water pushed over the oyster 
reef contributes to long-term decline. As the fisher-
ies transition, local oyster fishermen will compete 
for diminishing shellfish and over-harvest the oys-

ters. Even a small reduction in efficiency will cause 
some Gulf Coast fishermen to stop fishing.16 Shifts 
in the fishing industry will significantly impact tax 
revenues and social service demands for these Gulf 
Coast communities. In Louisiana alone, fisheries 
contributed roughly $20 billion to the gross nation-
al product and employed about a million people in 
coastal counties.17 

The Pacific Northwest estuaries support more than 
90% of the nation’s harvest of wild and hatchery-
raised salmon.18 The combined effects of altered 
productivity and overfishing have already led to de-
clines in salmon populations both in the U.S. and 
in international fisheries. The United States has 
spent more money to rebuild the salmon popula-
tion than it has on any other endangered species. 
In 2004 alone, the U.S. invested $350 million in 
salmon restoration efforts.19 

Atlantic Coast: Shielding Coastal 
Shores
The Long Island shores of New York State (Suffolk 
County) are highly developed. Private citizens own 
most of the coastal property located only inches 
above sea level. Sea level rise threatens billions of 
public and private money in this area. Long Island 
stakeholders have indicated a need to visualize and 
understand how they can make informed decisions 
about marine conservation, land protection and 
coastal development. The Nature Conservancy will 

Suffolk County Uses Modeling to Address 
Conservation
Several counties have already begun to take advantage of these online resources. Suffolk County, New York 
has utilized Sea, Lake and Overland Surges from Hurricanes (SLOSH) models to consider the impact of 
flooding based on sea level rise scenarios and local conditions. Local decision makers utilized the results 
of this analysis to address the conservation of economic and ecological resources through land use policy. 
The SLOSH model from the National Hurricane Center provides flooding scenarios for coastal storms. 

In Suffolk County, several environmental and coastal research organizations partnered to identify conser-
vation areas to enhance biodiversity and reduce hazard exposure. The organizations utilized the Future 
Scenarios Mapper, SLOSH and HAZUS data models to combine hazard information with ecological data to 
identify these areas. The team then presented analysis results related to planning, zoning and permitting 
decisions in an interactive web mapping tool, which stakeholders access when considering land use policy 
options.
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provide more on this project about the community’s 
coastal lessons learned in phase 2 of the Coastal In-
undation Toolkit in early 2010. 

Great Lakes: Adjusting to New 
Economies
Converse to the United States’ other coasts, Great 
Lake levels may drop as much as 1.5 meters, or five 
feet, over the coming century20—the largest reduc-
tion since the 1930s Dust Bowl.21 Since the Great 
Lakes coastal communities were built for the relative-
ly narrow range of lake levels seen over the last two 
centuries, this change will significantly impact these 
counties by affecting shipping costs in the region. 

Shipping costs throughout the Great Lakes region 
will increase as lake-level decreases because harbor 
and channel dredging needs will rise. When other 
modes of transportation (rail and truck) compete 
with Great Lakes shipping, the loss of one inch of 
draft can create a serious disadvantage for Great 
Lakes carriers and ports. Current reductions in 
Great Lakes levels have already impacted the com-
mercial shipping economy.22 

Future increases in storm intensity and frequency 
could also increase the price of domestically-sourced 
fuels along the Gulf coast as well. Between 2000 
and 2005, 20 to 50% of all U.S. domestic natural 
gas and crude oil production occurred in the Gulf 
of Mexico. The frequency and magnitude of major 
storms significantly stress these industries. In 2009, 
shipping ports in Gulf states accounted for nearly 
50% of all waterborne cargo entering and leaving 

the United States.23 The cost of shipping cargo in-
creases when severe storms alter ship traffic and river 
port accesses. 

A Gulf Coast sea-level rise of 1-3 feet during the 
21st century will also significantly stress coastal in-
frastructure, transportation, public sanitation and 
more. The large number of homes and communities 
built on barrier islands are particularly vulnerable 
and costly to replace. As hurricanes and flooding 
events intensify, coastal managers will oversee more 
evacuations. These changes may disproportionately 
impact low-income populations and elderly commu-
nities. 

Digital Coast Tools: Landscape 
Data and Analysis 
Digital Coast land cover data helps planners and 
coastal managers in these regions see and predict 
potential impacts from land use scenarios and man-
agement options. NOAA’s C-CAP data, accessed at 
no cost to the user, allows coastal counties to docu-
ment the size, shape and location of landscape fea-
tures to develop land use strategies. GIS specialists 
update the data every five years; the multiple dates 
for land cover data allows for local managers to doc-
ument landscape changes. Most areas of the coun-
try have data available for 1996, 2001 and 2006. 
NOAA specialists are currently developing an on-
line tool to help counties analyze changes in their 
counties land cover through the Digital Coast. 

County leaders can combine hazard information 
with ecological data to identify potential conserva-

Franklin County, Florida Maps Areas of the 
Apalachicola Bay
In Florida, localities used bathymetric data to map areas of the Apalachicola Bay in to determine the best 
possible ways to protect threatened oyster populations. Along Apalachicola Bay, Florida (Franklin County), 
between 60 to 85 percent of the local population derives its income directly from the $130 million-a-year 
seafood industry. Recent drought and competition for freshwater resources have caused costly losses to lo-
cal communities. The Apalachicola River carries water more than 300 miles from Georgia’s Lake Lanier into 
the bay, providing the delicate balance of freshwater and saltwater that oysters need to thrive. Researchers 
and local GIS specialists mapped Apalachicola Bay using side-scan sonar, interferometric swath bathymetry, 
seismic reflection acoustic techniques and video imagery. This data provided essential elevation informa-
tion for the sea floor that planners and local officials used to model potential inundation events to protect 
the fishery.
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tion areas that can enhance biodiversity and reduce 
hazard exposure with existing tools. New tools may 
also assist local governments to plan these areas. 
NOAA’s Coastal Services Center’s Community Vul-
nerability Assessment Tool (CVAT) aids counties 
in analyzing community exposure and vulnerability 
to hazards, such as saltwater intrusion. Saltwater in-
trusion will accelerate and worsen by sea level rise. 
As saline water moves inland into freshwater aqui-
fers, groundwater becomes contaminated with salts 
and unsuitable for water-supply and irrigation. Salt-
water intrusion remains a concern for all the coasts 
and has already proven costly to counties in Cen-
tral and Southern California. HAZUS, the Federal 
Emergency Management Agency’s loss estimation 
tool, helps to estimate flood damage impacts.

When asked to describe ways in which counties 
examine land use decisions with respect to the 
coastal environment, most counties identified ve-
hicles that address the link between land use and 

coastal resources. The Digital Coast partnership 
has developed tools and projects to connect land 
use and coastal management with data and instru-
ments. These tools help counties mitigate sea level 
rise, lake level decline, storm surges and salt water 
intrusion. 

•  SLOSH Models estimate the impact of flood-
ing based on sea level rise scenarios and local 
conditions.

•  Topographic and Bathymetric Data Inven-
tory provides an inventory of publicly avail-
able data sets and collects data quality infor-
mation.

•  Community Vulnerability Assessment Tool 
aids counties in analyzing community expo-
sure and vulnerability to hazards, such as salt-
water intrusion.

•  HAZUS helps counties estimate flood dam-
age impacts. 
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Counties along our coasts still face significant chal-
lenges to building resilient communities. Many of 
the challenges identified in NACo’s 2007 survey 
still remain paramount to coastal managers today 
and in the coming years. NACo continues to work 
towards a vast online resource to aid local govern-
ments dealing with sea level rise, erosion and lake 
level change to improve community resiliency. The 
tools we have detailed in this brief identify resourc-
es within the emerging Digital Coast, but we also 
recognize that the unique needs of coastal counties 
change rapidly. 

Our coasts are home to over 80% of the US popu-
lation, supporting industries, homes and habitats. 
Threats to this vital resource cannot be ignored 
or undercounted. NACo is proud to represent the 
interests of counties in this partnership by gaining 
feedback from the people on the ground dealing 
with these issues every day. If you are a county of-
ficial or staff member using the Digital Coast, we 
would like to hear from you. Please contact NACo 
staff to share your experiences so we can continue 
building a useful, clear resource for addressing coast-
al management issues. 

Moving Forward with Digital Coast
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