
Office of Ocean and Coastal Resource Management  |  Coastal Services Center 

Tools for Coastal Communities  
Gulf of Maine Council Working Group Session 

 
Adrianne Harrison 

(with special thanks to Jamie Carter) 
October 15, 2014 

Presenter
Presentation Notes
I know some of you have shopping on the agenda when your meetings have you land in Portsmouth.  This picture is of a recent King Tide in Kittery, along the route 1 outlet shopping corridor.    For me, this picture provides a metaphor for the continued need to balance nature and economy.  For the last 50 years, this marsh system has lost this battle.  Who do you think will “win” in the next 50 years?  100 years?    
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Objectives 

• Digital Coast overview 
• Resilience and Climate 

related data, tools, 
training and stories 

• Live demo, tool of your 
choice 
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Coastal 
Populations 

U.S. Coastal  
Watershed Counties: 

< 20 percent 
of total land area 

52 percent 
of total population 

Presenter
Presentation Notes
So why does resilience matter?  To put it simply, we have an awful lot of people that live on the coast.  You may have heard this statistic before…more than 52% of the country’s population lives in less that 20% of its total land area, concentrated in coastal counties.  Along with people, come homes, roads and transit, and jobs.

Source: http://www.noaanews.noaa.gov/stories2013/20130325_coastalpopulation.html
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Coastal 
Economies 

In 2010, the U.S. 
Ocean and Great 
Lakes economy 

produced 

2.8 million 
jobs and 

$258 billion 
in GDP 

Presenter
Presentation Notes
We are not just drawn to the coast because it is beautiful.  Natural resources and economies based on those resources have enabled tremendous growth and prosperity.  

In 2010, the US Ocean and Great Lakes economy produced 2.8 million jobs and $258 billion in GDP.  
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Coastal Vulnerability Around the World 

Presenter
Presentation Notes
Pictures are worth a thousand words.  This satellite image captures the world’s propensity for development along the coast, and the vulnerability we have created to coastal change and coastal disasters. 

The National Ocean Service is a leader in promoting the shared priority of NOAA and the Department of Commerce to increase the resilience of coastal cities and communities.  Coastal community resilience is a priority due to densely populated coastlines, creating vulnerability to storms and extreme events.  For NOAA and the National Ocean Service, resilience encompasses communities, economies, and ecosystems. The range of National Ocean Service authorities and capabilities in coastal and ocean science, navigation, observation, positioning, resource management, habitat conservation, decision support, technical assistance, and training provide a powerful combination to enable communities to advance their resilience goals. The National Ocean Service is skilled at identifying risks and vulnerabilities and working with decision makers to apply sustainable solutions that increase resilience to the impacts of climate change, extreme weather, coastal inundation, oil and chemical spills, and other hazards and environmental stressors. 

Cascading events and extreme weather tend to magnify and collect on the coasts.
What must be preserved?
Natural defense features
Critical infrastructures
Social structures -- they are the glue that makes collections of individuals into communities
Elevation in not the only answer - horizontal infrastructure (roads, levees, bridges) require a different set options.  elevation of roads on coastal barriers will actually increase scour potential. Better to make them lower and let the sand cover them...dig them out later.  
In the short term it means making hard choices and not being able to spend money on other community priorities...but in the long run it means creating a resilient place that will attract businesses and residents.
Who chooses? 
Local to regional elected officials as well as individuals in their businesses and homes.
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NOAA Office for Coastal Management 

NOAA OCM provides the 
technology, information, 
and management 
strategies used by local, 
state, and national 
organizations to address 
complex coastal issues. 

Presenter
Presentation Notes
Constituents:
Coastal planners
Natural resource managers
Emergency officials
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Barriers to Coastal Management 

• Coastal data 
availability 

• Data integration           
and accessibility 

• Governmental 
coordination 

• Techie and                           
non-techie tools 

• Training 
• Outreach and 

awareness 
 

Presenter
Presentation Notes
We found that there were barriers to accessing, understanding and implementing best available data, tools and strategies.
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Presenter
Presentation Notes
Approach: Bring the “techie” and coastal management communities together
Outcome: A constituent-driven, integrated, enabling platform supporting coastal resource management that is used

Given the impacts that communities are already experiencing, and SLR projections…providing information, tools, and training to help plan for current and future inundation hazards is a focus area for my piece of NOAA.  
You can find a lot of our climate-related resources on the Digital Coast website.  
The Digital Coast is a partnership effort together with about a half dozen national organizations – TNC is one of those partners. APA and ASFPM are also partners.  Dig Coast brings together data, tools, training, and stories from the field that illustrate how to apply different data and tools.
Our trainings include one on adaptation planning for coastal communities, and one about how to use green infrastructure to mitigate flooding risks.
We also develop guidance documents that can help coastal decision-makers such as natural resource managers and community planners.  For example, this July we released an report that provides an economic framework for understanding the costs and benefits of different adaptation options for responding to inundation hazards.  The primary target audience for the framework is local governments, although we anticipate the framework will also be useful for State and Federal entities that want to make informed economic decisions about adapting to coastal flooding from SLR and storms. The guide provides a step-by-step methodology that communities can pursue, describing a scenario-based approach to develop the full range of costs and benefits of various adaptation strategies.
Finally, the people of NOAA are a key resource – staff can provide technical assistance to those working on adaptation, whether it’s help to find a certain data set, or help using a tool like the SLR viewer, or identifying another federal or state contact who’s working on something similar.
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Data 

• Over 65 terabytes 
of high-resolution 
elevation data, 
land cover data, 
and orthoimagery 

• 200-plus Web- 
mapping services 

• Linkages to over 
40 national-level 
coastal data sets 

Presenter
Presentation Notes
So while Digital Coast is not JUST data, there is A LOT of data there.

Elevation data, or LiDAR data
Land cover data
Orthoimagery
Economic data
Vulnerability Index data
Web mapping services so you don’t have to have personal GIS
Links to national coastal data sets stewarded by other agencies and organizations
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The Coastal Change Analysis Program  
(C-CAP) 

• National coastal land 
cover and change 
mapping program  

• Authoritative source for 
land cover in coastal U.S. 

• Detailed intertidal areas 
and wetlands 

• Consistent, accurate 
products via standard 
data and methods 

Designed to help understand 
links between land use change 

and the environment 

Presenter
Presentation Notes
Designed to help improve understanding of linkages between land change and the environment
NOAA maps 25% of continental US
Authoritative source for land cover in coastal U.S.
Updated every 5 years (1996, 2001, 2006, 2010)
Nationally standardized land cover data produced from remote sensing imagery
Produced through a process of change detection and mapping of changed areas
Detailed inventory of intertidal areas, wetlands, and adjacent uplands – this is an area NOAA provides greater detail than the National Land Cover Dataset


National Land Cover Data (NLCD) is 90%+ C-CAP in coastal areas
National coastal land cover and change mapping program
Consistent, accurate products through standard data and methods
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C-CAP Data in Resilience Applications 
• Dasymetric mapping 
• Wind modeling 
• Future growth modeling 
• Fire risk mapping 
• Inundation mapping and 

assessment 
– Used to map both what is 

at risk and what is 
providing protection 

– Used to model restoration 
potential and prioritize 
conservation areas 

Change areas between 1985 and 2011 
superimposed on a fire hazard layer. Generally, 
most urban development (turquoise) is near 
high fire risk areas. The direction of the Santa 
Ana winds is shown with orange lines. 

Presenter
Presentation Notes
Dasymetric mapping:
Used to distribute population estimates over an area in a more explicit/realistic way than census units
Wind modeling:
Used to model surface roughness and effects to wind speed and damage
Modeling future growth and risk:
Used to predict urban growth and changing risk scenarios
Fire risk mapping:
Used to analyze areas at risk from wildfire and their proximity to urban developments

Assessing Fire Hazard Risk in Southern California
Issue
Southern California is at great risk from wildfires because of its particular combination of weather, topography, and native vegetation, as well as the Santa Ana winds that appear in the spring and late fall. While wildfires are inevitable in this region, over the past few decades the fire risks—including the loss of life and property—have increased with enduring drought conditions and the encroachment of developments into fire-prone lands.
Process
To analyze areas at risk from wildfire and their proximity to urban developments, as well as changes to these risks over time, the Global Ecosystem Center (GEC) used NOAA’s Coastal Change Analysis Program (C-CAP) land cover data sets from 1996, 2001, and 2005. C-CAP provides a nationally standardized source for accurate baseline information, and because all C-CAP data sets were created using the same criteria and standards, they can be compared against one another to document changes over multiple years. With these standardized data sets as a guide, GEC used additional archived Landsat imagery from 1984 and 2011 to evaluate the land cover over a longer time span.
Impact
The analysis, spanning 26 years of data, demonstrates that the region between Los Angeles and San Diego experienced the highest rates of urban growth, and many of the new developments are in areas at significant risk of fire. This information is being used to develop better strategies for land use management, natural resource management, and vulnerability.

Flood and SLR:
Used to map both what is at risk and what is providing protection
Used to model restoration potential and prioritize conservation areas
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New Land Cover Atlas 
www.csc.noaa.gov/landcoveratlas 

• Online data viewer 
• Summarizes general land change trends 

– County 
– Watershed (8-digit HUC) 

• Allows for custom analysis 
 

Improvements: 
• 2010 data included 
• Printable reports 
• Ability to add historic 

dates (and islands) will 
be added soon 
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Sea Level Rise and  
Coastal Flooding 
Impacts Viewer 

Tools 

• An inventory of 
over 50 decision-
support and 
information 
visualization tools  

• Many provide 
visualization and 
analysis 
capabilities 
without need for 
GIS software 
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Sea Level Rise Projections 
• Global sea levels are rising, but rates vary locally 
• Federal agencies collaborating and using best available 

science and data in new tools for state and local applications 
• Uncertainty remains…so scenario planning is wise 

Presenter
Presentation Notes
Sea level is rising globally – as temperatures rise, water expands, and the land-based ice sheets are melting.  The rate of rise at any particular location will vary depending on local vertical land movements (i.e. whether there is subsidence or uplift) and on how water moves in different ocean basins.
Scientists still can’t be sure exactly how much SLR will occur by when -- the greatest uncertainty surrounding estimates of future global SLR is the rate and magnitude of ice sheet loss, primarily from Greenland and West Antarctica.  
A wide range of estimates for future global mean SLR are scattered throughout the scientific literature and other high profile assessments, such as the Intergovernmental Panel on Climate Change (IPCC). 
In 2012, for the first time there was a coordinated U.S. interagency effort to identify agreed upon global mean SLR estimates for the purpose of coastal planning, policy, and management.  NOAA worked with a host of other agencies to review the best available scientific literature and produced a report titled Global Sea Level Rise Scenarios for the United States National Climate Assessment. Released in 2012, it presents four global SLR scenarios and notes the physical changes that would need to take place for each SLR scenario to be a reality (REVIEW TABLE)
So this Highest Scenario might be one to consider in situations where there is little tolerance for risk (e.g. new infrastructure with a long anticipated life cycle such as a power plant).
What scientific information is most critical to support SLR adaptation decisions?
Topo/bathy/dem, CCAP/CMECS., SOVI like data sets, and critical infrastructure
Wind and wave regimes
Geomorphology, coastal erosion data, historical stream flow and tide statistics, and modeling what the human response will be (future planning/land use data)
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Sea Level Rise and Coastal Flooding 
Impacts Viewer 

• Displays potential 
flooding 

• Provides simulations of 
flooding at local 
landmarks 

• Communicates the spatial 
uncertainty of mapped 
sea levels 

• Overlays social and 
economic data onto 
potential flood scenarios 

www.coast.noaa.gov/slr 
/viewer 

Presenter
Presentation Notes
In response to a need for visualizations identified by local level decision-makers, outreach-and-extension professionals, and resource managers, NOS developed a Sea Level Rise and Coastal Flooding Impacts viewer.  This viewer has been widely used to visualize inundation impacts for up to six feet of sea level rise, and a growing number of state, academic, and non-profit partners are now using the inundation data layers in their own decision-support tools.
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Presenter
Presentation Notes
NH coast at current MHHW
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Presenter
Presentation Notes
Portsmouth at current MHHW
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Presenter
Presentation Notes
Portsmouth 3ft, roads base layer
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Presenter
Presentation Notes
Portsmouth 6ft, roads
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Presenter
Presentation Notes
Portsmouth 6ft, confidence
Blue areas have 80% confidence they will be inundated
Yellow areas represent uncertainty in the mapping
This layer is helpful for identifying areas that need additional information about elevation or connectivity, as well as areas for discussion in scenario planning exercises.  Depending on what types of assets are located within the areas of uncertainty, you may want to take extra measures to better understand the vulnerability of that location.  
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Presenter
Presentation Notes
Portsmouth 6ft connected to social vulnerability index

The Social Vulnerability Index (SOVI) measures the social vulnerability of U.S. counties to environmental hazards. The index is a comparative metric that helps users examine differences in social vulnerability among counties. SOVI graphically illustrates the geographic variation in social vulnerability. It is a valuable tool for policy makers and practitioners because it shows differences in capacity for preparedness and response, as well as areas where resources might be used most effectively to reduce vulnerability. SOVI is also useful as an indicator in determining the level of recovery from disasters.

You can download this data from our website for FREE and apply it to your own mapping efforts to look at the intersections between vulnerable populations (based on age and poverty) with an impact (SLR, chemical spill, etc.).  In this example I’m showing you SoVI data paired with SLR data on our viewer.  




Office of Ocean and Coastal Resource Management  |  Coastal Services Center 



Office of Ocean and Coastal Resource Management  |  Coastal Services Center 

Simulating SLR at Landmarks 

Current High Tide 
(MHHW) 

3 feet of SLR 6 feet of SLR 

Presenter
Presentation Notes
Pine point…
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Coastal County Snapshots: 
Flood exposure, Ocean jobs, Wetland benefits 

 

Presenter
Presentation Notes
3 types of snapshots available focusing on topics of flood exposure, ocean jobs, and wetland benefits
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Rockingham County Snapshot 

Presenter
Presentation Notes
In 2011, Ocean-related businesses provided 5.4% of the total jobs in Rockingham County. 

The more homes and people located in a floodplain, the greater the potential for harm from flooding. Impacts are likely to be even greater when additional risk factors (age, income, capabilities) are involved, since people at greatest flood risk may have difficulty evacuating or taking action to reduce potential damage.

4% of critical facilities and 4% of road miles (132 miles) in Rockingham County, Maine, are within the floodplain.
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Coastal Flood Exposure Mapper 

Presenter
Presentation Notes
The Coastal Flood Exposure Mapper is a new tool.  

Data for New England will be populated by the end of this month 

***
This map shows areas prone to flooding from one or more of the following hazards:
Shallow coastal flooding
High- and moderate-risk flooding (designated by the Federal Emergency Management Agency)
Category 3 hurricane storm surge
Sea level rise of 3 feet

The darker the color on the map, the more flood hazard zones there are for that area. Click on the map to see the number and types of hazards that may occur in a location. Additional information about each category mentioned above are provided in the maps that follow.
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Geospatial and Process-Based Training 

Roadmap for Adapting to 
Coastal Risk 
• Three-hour instructor-led 

online course 
Climate Adaptation for 
Coastal Communities 
• Three-day instructor-led 
Coastal Inundation 
Mapping 
• Two-day instructor-led 
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Stories from 
the Field 

• 90-plus place-
based narratives 
highlighting the 
application of 
Digital Coast 
resources to 
coastal 
management 
issues 

• Focus on partners 
and outcomes 

Adapting to Sea Level Rise 
In Miami-Dade County, Florida 

Advancing Restoration 
In the Great Lakes Region 

Determining Variations  
in Exposure Sensitivity to 
Tsunami Hazards in 
Oregon 

Identifying  Priority Habitats  
for Conservation and Restoration 
In Coastal Alabama 

Mapping Critical Habitats for Ecosystem- 
Based Management in California 

Modeling Future Development 
For Eastern North Carolina 

Enhancing Resilience 
to Coastal Hazards  
In Connecticut 

Capturing Local Knowledge to Inform 
Coral Management in Hawai’i 
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The Digital Coast in Action: 
Facilitating Use and Application 

 
 

Discover 
Information 

on the         
C-CAP land 
cover data 
set on the 

Digital Coast 
website 

 
 

Download 
Land cover 

data for 
your 

community 
via the Data 

Access 
Viewer 

 

Map 
Develop 

mash-ups 
with ESRI 
and OGC 

map services 

 
Analyze 

Change in 
your county 

with the 
Land Cover 

Atlas 

 
Learn 

From data 
experts  
through 
recorded 
webinars 

 
Share 

Outcomes 
with others 

though 
Stories in 
the Field 

Data Information Action 
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Thank You 
 
 
 

Adrianne Harrison 
Adrianne.Harrison@noaa.gov 

603-862-4272 
 

www.coastal.noaa.gov/digitalcoast 

mailto:Adrianne.Harrison@noaa.gov
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