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Natural Infrastructure = Greater Resilience

NOAA



C-CAP Regional Land Cover and Change

• Added focus on wetland detail    

• 25 land cover categories at 30 

meter resolution

• Updated every five years                    

(1996, 2001, 2006, 2010)

*Some areas go further back

• NOAA  maps 25% of the contiguous U.S. + Hawaii and Caribbean

• Coastal expression of the NLCD    (National Land Cover Database)

coast.noaa.gov/digitalcoast/data/ccapregional



Currently Funded 2015/2016 Updates

planning to complete full CONUS area by the fall-winter of 2018



Land Cover Atlas

coast.noaa.gov/digitalcoast/tools/lca

• Provides maps and statistics for land cover change 
throughout the coastal U.S.

• Offers land cover change information at the county and 
watershed level

• Eliminates the need for GIS software or advanced 
technical expertise

http://coast.noaa.gov/digitalcoast/tools/lca

http://coast.noaa.gov/digitalcoast/tools/lca


Assessing Fire Hazard Risk in Southern California

• Increased fire risk due to 
drought  and encroaching 
development

• Examined land cover change 
over time

• Highest rates of urban 
growth between Los Angeles 
and San Diego Fire Hazard Areas
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Change Areas 1985-2011

Change Areas



coast.noaa.gov/digitalcoast/data/ccapregional





coast.noaa.gov/digitalcoast





Partnerships Keep It Real

• Coastal States Organization

• National Association of Counties

• National Estuarine Research            
Reserve Association

• National States Geographic       
Information Council

• The Nature Conservancy

• Urban Land Institute

• NOAA Office for Coastal Management

• American Planning Association

• Association of State Floodplain Managers



www.coast.noaa.gov/digitalcoast

http://www.facebook.com/NOAADigitalCoast

@NOAADigitalCoast

Lake Level Viewer                         Brandon.Krumwiede@noaa.gov
coast.noaa.gov/llv

Coastal Flood Exposure Mapper Lauren.Long@noaa.gov
coast.noaa.gov/floodexposure

C-CAP data &Land Cover Atlas Rebecca.Love@noaa.gov
coast.noaa.gov/ccapatlas Nate.Herold@noaa.gov

Connect with the Digital Coast



Today’s Agenda

• The Importance of Hazard Resilience in Coastal Communities

• Visualize the Impacts: The Lake Level Viewer
– Brandon Krumwiede

• Communicate Hazard Vulnerabilities: Coastal Flood Exposure 
Mapper
– Lauren Long

• See What’s on the Ground: C-CAP Land Cover Data & Land 
Cover Atlas
– Rebecca Love

• Questions & Answers



More People in Coastal Communities



Coastal Communities Are at Risk



Visualizing the Impacts of Changing Water 
Levels in the U.S. Great Lakes:

NOAA’s Lake Level Viewer

Brandon Krumwiede

Great Lakes Geospatial Coordinator

TBG at NOAA Office for Coastal Management



The Challenge…



The Impacts of Changing Water Levels



They All Vary
Water Level Variability



Water Level Variability



2013 Record Lows
2 Great Lakes Hit Record Low Water Levels

John Flesher | Associated Press
Published: February 6, 2013

The sun rises over Chicago on the shores of Lake Michigan, which –
along with Lake Huron – has hit its lowest water level ever recorded.



What is the Lake Level Viewer?

• Work on the Lake Level Viewer began over 2 years ago

• First official release in November 2014

• Funded by the Great Lakes Restoration Initiative

• Fills a critical information data gap:

1. 40% of Coastal Storms Program survey respondents 
said current data on future lake level changes are 
inadequate

2. Only 26% said existing tools to work with or visualize 
these data are adequate

Source: 2013 Shoreline Change Workshop: Perspectives on the Great Lakes Survey



What is the Lake Level Viewer?

Use this data…



What is the Lake Level Viewer?

…to visualize the impacts

April 1986



Lake Level Viewer Development

Requirements

• Use best available, high accuracy topo/bathy Lidar data to 
build a seamless Digital Elevation Model (DEM) for Great 
Lakes coastline

• Map lake levels below and above each lake’s long term 
average water to visualize the impacts of both flooding 
and low lake levels (+/- 6 feet)

• Develop photo simulations at local landmarks to see 
impacts

• Make the data available



Lake Level Viewer Development
US Interagency Elevation Inventory: coast.noaa.gov/inventory/



Current DEM Extent

Green Areas denote
current coverage



Lake Level Viewer Demonstration

http://www.coast.noaa.gov/llv
http://www.coast.noaa.gov/llv


Lake Level Viewer Next Steps
• Update with new topo/bathy 

data and fill in data gaps (LiDAR, 
USACE Dredge Surveys, 
multibeam)

• Adjust buffers and extend 
coverage to reflect full 
inundation areas

• Continue to collect user 
feedback on Version 1.0

• Enhancements for management 
applications based on user 
feedback



Updates Underway

Updates in Yellow



Thank You!



www.coast.noaa.gov/digitalcoast/tools/flood-exposure
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www.coast.noaa.gov/digitalcoast/tools/flood-exposure



Shallow Coastal Flooding FEMA Flood Zones

Storm Surge Sea Level Rise

www.coast.noaa.gov/digitalcoast/tools/flood-exposure



www.coast.noaa.gov/digitalcoast/tools/flood-exposure



www.coast.noaa.gov/digitalcoast/tools/flood-exposure

Societal Exposure Maps



www.coast.noaa.gov/digitalcoast/tools/flood-exposure



www.coast.noaa.gov/digitalcoast/tools/flood-exposure



Poverty Elderly

Employment Projected Population Growth

www.coast.noaa.gov/digitalcoast/tools/flood-exposure



www.coast.noaa.gov/digitalcoast/tools/flood-exposure

Infrastructure Exposure Maps



Development Critical Facilities

www.coast.noaa.gov/digitalcoast/tools/flood-exposure

Development Patterns



www.coast.noaa.gov/digitalcoast/tools/flood-exposure

Ecosystem Exposure Maps



Natural Areas and Open Space Potential Pollution Sources

www.coast.noaa.gov/digitalcoast/tools/flood-exposure

Natural Protection



Flood Hazard Layers

• Coastal Flood Hazard Composite
• Shallow Coastal Flooding
• FEMA Flood Zones
• Storm Surge Scenarios
• Sea Level Rise Scenarios

Societal Exposure Maps

• Population Density
• Percent in Poverty
• Percent Elderly (65 

and Up)
• Employees
• Projected Population 

Growth

Infrastructure Exposure 
Maps

• Development
• Critical Facilities
• Development Patterns

Ecosystem Exposure 
Maps

• Natural Areas and 
Open Space

• Potential Pollution 
Sources

• Natural Protection

www.coast.noaa.gov/digitalcoast/tools/flood-exposure
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Tips, Resources, and Case Studies

www.coast.noaa.gov/digitalcoast/tools/flood-exposure



www.coast.noaa.gov/digitalcoast/tools/flood-exposure



Increasing Coastal Resilience in New Jersey



Hurricane Sandy



www.njadapt.org



www.njadapt.org

Customized with Data



New Training!!

Using Flood Exposure Maps (flipped webinar)

Part 1 (August 4): email with information to watch a self-guided demo (1 hour) and 
submit questions to be addressed during the live portion.

Part 2 (August 11): live interview with Lisa Auermuller from Jacques Cousteau 
National Estuarine Research Reserve on how they’ve been using the maps in coastal 
New Jersey for resiliency planning. 

Also time for Q&A from participants

To register, visit
http://noaacsc.adobeconnect.com/floodexposuremaps/event/event_info.html
or email Liz.Lasicki@noaa.gov

http://noaacsc.adobeconnect.com/floodexposuremaps/event/event_info.html
mailto:Liz.Lasicki@noaa.gov


Thank you!

Lauren.Long@noaa.gov



Land Cover Atlas

coast.noaa.gov/digitalcoast/tools/lca

http://coast.noaa.gov/digitalcoast/tools/lca

http://coast.noaa.gov/digitalcoast/tools/lca







































