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National Assessment of Coastal Vulnerability 
to Sea-Level Rise 

Graphic from USGS 2001 http://woodshole.er.usgs.gov/project-pages/cvi/  

Regional factors will influence relative sea level rise for specific coastlines.  



The mean sea level trend over the past century is 3.99 millimeters/year (0.15 in/yr) which is 
equivalent to a change of 1.31 feet in 100 years. Graphic Credit: NOAA 
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml 
?stnid=8534720%20Atlantic%20City,%20NJ 

Rising sea level is a physical reality that is impacting the 
New Jersey and the entire Mid-Atlantic coastline.  
Predicted future rates are expected to increase to 12 mm/yr (or 0.5 in/yr). This means that by 2050 sea 
level rise is expected to rise by approximately 1 foot and by 2100 sea level rise is projected to rise 
about 3 feet along the Jersey shore.  

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8534720 Atlantic City, NJ
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8534720 Atlantic City, NJ


SOURCE: NRC 2010 
Vermeer and Rahmstorf (2009). 

Projection of sea level rise from 1990 to 2100, 
based on temperature projections for different 
Green House Gas emissions scenarios  



SLR Scenarios 
R. Lathrop, R. Kopp and M. Kaplan 

2050 Projection Low High Higher 
NOAA Average 1.0 1.5 2.5 
RU Miller/Kopp (2013) 1.1 1.9 2.2 
Mean of NOAA and M/K 1.0 1.7 2.4 
Consensus Values 1.0 2.0 2.5 
CFE Values: % Chance of SLR 
exceeding this value 85% 8% 0.5% 
2100 Projection Low  High Higher 
NOAA Average 2.3 4.5 7.5 
RU Miller/Kopp (2013) 2.5 4.9 5.8 
Mean NOAA and M/K 2.4 4.7 6.7 
Consensus Values 2.5 5.0 7.0 
CFE Values: % Chance of SLR 
exceeding this value 80% 10% 0.8% 

Available at NJAdapt.org 



www.wptv.com/dpp/news 

Information and tools to support 
place-based decision-making 



 
 Graphic adapted from  

North Atlantic Coast  
Comprehensive Study  
U.S. Army Corps of Engineers 
Coastal Storm Risk Management 
Planning Center of Expertise 
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Workshop Survey 
Results:  
The audience of 
coastal decision 
makers highlighted 
their perceived need 
for place-based 
information and 
decision support 
tools to inform land 
use planning, 
floodplain 
management and 
emergency 
management in the 
face of accelerating 
sea level rise.  





  
Analyze 

Audience 
  

  
 

  
Design 
Product 

  

  
 

  
Develop 
Product 

  

  
 

  
Launch 
Product 

  

  
 

  
Evaluate 

Product & 
Process 

  
Front-end 
Evaluation 

(assess 
users 

needs & 
desires for 
improved 
decision 
making) 

  

    
Formative Evaluation 

(get feedback on design criteria, 
storyboards,  

prototypes, beta products, etc.,  
as often as possible & is needed) 

    
Summative 
Evaluation  
(assess if 
products 

work & are 
useful) 

  

Applying a Instructional Systems Design Model 



Front-End and 
Formative Evaluation 



Leveraging 
federal 
assets for 
local 
application 









Assessing New Jersey’s Exposure and Vulnerability               
to Sea Level Rise and Coastal Flooding 

To help meet the needs of local governments interested in enhancing coastal 
resiliency in their communities, Rutgers University developed the Coastal Flooding 
Exposure (CFE) Assessment and the NJDEP developed the Coastal Vulnerability 
Index (CVI).  
As the graphic below illustrates, the CFE strictly maps flooding exposure with the 
intention for later use in the assessment of vulnerability as a separate step.  The 
CVI combines aspects of environmental vulnerability (a, b, e & f) along with 
flooding exposure (c & d). Depending on your intended use, one or the other 
products may be more applicable.   

CFE = a + b + c 
 
Where CFE =  
(a) Flood Prone Areas 
(b) Storm Surge (SLOSH) 
(c) Nuisance Coastal 

Flooding 



NJ Coastal Flooding Exposure (CFE) 
• Objective: An integrated statewide assessment to address 

questions such as which areas of the state are most exposed to 
coastal hazards now or might be in the future under sea level 
rise.  

• The assessment distinguishes three classes of geographic areas : 
Moderate, High and Extreme exposure.  

• The logic was such that areas exposed to flooding on a more 
frequent basis were given a higher ranking.  Thus the ranking 
incorporates the probability or likelihood of the area being 
flooded.  
– For example, even though a Category 3 storm surge has higher 

flooding elevations, the likelihood of occurrence is lower than a 
Category 1 storm surge and therefore the Category 3 flood area was 
given a lower exposure ranking.  

• Extreme exposure areas are those that are exposed to relatively 
frequent flooding. In addition, the Extreme exposure areas also 
include those areas subject to the most powerful wave impacts.   

 



NJ Coastal Flooding Exposure: 
projecting into the future 

  
Flooding Hazard  

  

  
Present 

  
2050 

  
2100 

FEMA Special Flood 
Hazard Areas 
(SFHA) 

  

Extreme: V zone 
High: 1% A zone 
Moderate: 0.2% (X) 
zone  

Extreme: V zone   
High: 1% A zone + 2’ 
Moderate: 0.2% (X) zone 
+ 2’ 

Extreme: V zone 
High: 1% A zone + 5’ 
Moderate: 0.2% (X) zone 
+ 5’ 

SLOSH Storm Surge  Extreme: N/A  
High:  SLOSH Cat 1 
Moderate:  SLOSH 
Cat 3 

Extreme:  N/A 
High: SLOSH Cat 1 + 2’ 
Moderate: SLOSH Cat 3 
+ 2’ 

Extreme:  N/A 
High: SLOSH Cat 1 + 5’ 
Moderate: SLOSH Cat 3 + 
5’ 

NOAA/NWS 
Shallow coastal 
flooding (SCF) 

Extreme:  SCF 
High:  N/A 
Moderate: N/A 

Extreme:  SCF + 1’ 
High:  SCF + 2’ 
Moderate: SCF + 2.5’ 

Extreme:  SCF + 2.5’ 
High:  SCF + 5’ 
Moderate: SCF + 7’ 
  



NJ Coastal Flooding Exposure - Present 



NJ Coastal Flooding Exposure 

Category       2000                2050            2100 
     Area (ac) Area (ac) % change  Area (ac) % 

Change  

Moderate      197,433  183,329     -7.1     165,833  -16.0 
High      148,060  165,272  +11.6     185,489  +25.3 
Extreme      234,224  271,784  +16.6     310,608  +32.6 
Total      579,717  620,385    +7.0     661,930  +14.2 

Infrastructure Moderate 
      (M) 

    High 
     (H) 

  Extreme 
        (E) 

    Total 

Miles of road affected     
Major Roads (miles) 382 270 45 697 
Evacuation Routes (miles) 297 249 58 604 
# of facilities affected     
Wastewater Treatment 10 17 4 31 
Coastal Energy Facilities 12 15 1 28 
Schools 180 119 2 301 
Fire Stations 99 90 6 195 
Law Enforcement 46 44 3 93 
Long Term Care / Assisted Living Facilities 20 11 0 31 
Hospitals 7 6 0 13 
Socially vulnerable populations     
Total Population (in persons using 2010 Census) 428,769 333,923 150,959 913,651 
Zero Vehicle Households  (persons 2010 Census)   26,642   29,549     6,007    62,198 
Limited English Proficiency (persons 2010 Census)       69,262   50,513    10,192  129,967 
Over 65 years in age (persons 2010 Census)   52,121   39,420    22,606    114,147 
Known Contaminated Sites (NJDEP)     
Active Sites with Confirmed Contamination 197 269 24 490 
Total (including pending sites)      1261    1501       193      2955 
         M-H-E categories combined  
Property parcels affected        # affected     $  Land value 

      (in 2013 $) 
  

Commercial Properties 20,154 $26,555,293,664   
Industrial Properties 3,934 $8,960,318,156   
Residential Properties (includes Apartments) 335,873 $129,057,872,992   
Total Combined 359,961 $164,573,484,812   
 



Graphic from http://www.epa.gov/climatechange/effects/downloads/section3_20.pdf 

Tidal Marsh Retreat 

Marsh builds up 
vertically through 
accretion 

Marsh 
migrates 
horizontally 

Maintaining Green Infrastructure: Coastal Salt Marshes 



Modeling the Fate of New Jersey’s Salt 
Marshes Under Future Sea Level Rise 



Modeling the Fate of New Jersey’s Salt 
Marshes Under Future Sea Level Rise 

 DESCRIPTION 
  

Baseline             1 ft SLR         2 ft SLR          3 ft SLR 

acres    acres 
   % 
change    acres 

% 
change    acres 

% 
change 

Tidal salt marsh 213,977 
204,34

0 -4.5% 
204,19

5 -4.6% 
184,29

5 13.9% 
Unimpeded marsh retreat    16,631 NA 28,220 NA 39,072 NA  
Impeded marsh retreat    1,955 NA 2,980 NA 4,764 NA 
Marsh conversion: uncon. shore   320 +0.1% 326 +0.1% 19,276 +9.0% 
Marsh conversion: open water   9,316 +4.4% 9,455 +4.5% 10,406 +4.9% 





Maintaining/restoring salt marshes long term  



CoastalResilience.org  
Restoration Explorer for New Jersey 



                                    www.PrepareYourCommunityNJ.org 
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NJAdapt Coastal Flood Exposure 
Profiler 



Municipal Profiles 

“map-packs” 



Summative Evaluation 
How useful are these 
tools?  
How can they be 
improved?  
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 Graphic adapted from  

North Atlantic Coast  
Comprehensive Study  
U.S. Army Corps of Engineers 
Coastal Storm Risk Management 
Planning Center of Expertise 
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We have a 
handle on 
these aspects 
from a 
geospatial 
perspective 

We have a much 
weaker geospatial 
information base on 
aspects of resiliency 



Assessing Sensitivity 

Jie Gong of Rutgers School of Engineering is 
employing mobile LiDAR to map building footprints, 
elevation and post-storm damage to inform rebuilding 
and recovery efforts  



http://www.climatetechwiki.org/sites/climatetechwiki.org/files/images/extra/media_image_1_17.jpg 



Closing Thoughts: Information 
• Our efforts at developing geospatial information and 

tools relevant for place-based decision-making  
• The NJ Coastal Flood Exposure assessment 

represents one approach at assessing coastal flood 
hazard statewide.  

• While we have a good handle on mapping coastal 
flood hazard exposure, we have a ways to go on 
assessing sensitivity and adaptive capacity: 2 key 
aspects of resilience.  

• Maintaining NJ’s Salt Marsh long term will require 
consideration of both seaward edge erosion, vertical 
accretion as well as landward progression 
 
 
 
 
 
 
 



Closing Thoughts: Tools 
• WebGIS tools, such as NJFloodMapper, can provide 

access to critical place-based information on coastal 
flood exposure and potential vulnerability.   

• Leveraging national-scale effort with locally-refined geospatial 
data and functionality is a good model. 
– Providing a local scale – municipal focus 
– Adding local data and functionality requested by the community 

• The user-centered design process was central to that 
elusive goal of “virtual accessibility.”  
– Fostered connection to target audience. 
– Promoted greater acceptance once tool was released.  

• Even with great tools still need a personal touch 
through in-the-field outreach and assistance 

 



Key Websites: 
 

 Coastal Flood Exposure Profiler 
Njadapt.org 

 NJFlood Mapper: visualizing SLR 
NJFloodMapper.org 

 Getting To Resilience: A Community Planning 
Evaluation Tool  
 Prepareyourcommunitynj.org 

 NJ Climate Adaptation Alliance 
 Climatechange.rutgers.edu 
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