Implications of Sea Level Rise for NJ's
back bay and salt marsh habitats

& What can we do about 1t?
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Meters

Rising sea level is a physical reality that is impacting the
New Jersey and the entire Mid-Atlantic coastline.
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The mean sea level trend over the past century is 4.1millimeters/year (0.16 in/yr) which is
equivalent to a change of 1.33 feet in 100 years. Graphic Credit: NOAA
https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=8534720



How Much Will Sea-Level Rise in New Jersey?
Table 3. New Jersey Sea-Level Rise above the year 2000 (1991-2009 average) baseline (ft)*
2050 | 2070 | 2100 | 2150
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[Chanua SLR Exceeds
LowEnd | =9%%chance

Lik > 83% chance 1.3 114
&Y ™ 50% chance 19|22
Range

<17% chance 2.1 27131

< 5% chance 3.2 | 3.8

*2010 (2001-2019 average) Observed = 0.2 ft
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Preparing Your Community in the Face of a Changing Climate
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Background

Global climate change
is one of the most
pressing  challenges
facing coastal commu-
nities today.

The Intergowernmenta
Fanel on  Climate
Chanqge concluded in [§
February 2007 that it
is "unequivocal® that
Earth's  climate iz
warming. and that it is
“wery likely* (a greater than 30 percent cer-
tainty) that the heat-trapping emissions from
the burning of fossil fuels and other human
activities have caused “most of the observed
increase in qlobally averaged temperatures
since the mid twentieth century”.

Lecording to the Union for Concerned Scien-
tists, ‘the Mortheast and the rest of the world
face continued warming and more extensive
climate-related changes to come—changes that
could dramatically alter the region’s economy,
landscape. character. and qualty of life " They
qo on to state, "By the end of this century,
global sea lewel is projected to rise 7 to 14

inches under & lower emissions scenario and 10

to 23 inches under a higher-emissions sce-

nario. Several lines of evidence indicate that

these projections may be quite conservative,

Even under these projections, many areas of
the densely populated Mortheast coast face

substantial increases in the exdent and fre-

quency of coastal flooding and are at increased
risk of severs storm-related damage.

This conference provided an opportunity for

municipal leaders, scientists. resource manag-

ers, engineers, and others interested i the
consequences of chmate change to meet and

discuss the latest science-based information,

highest priorityneeds . and next steps.

Conference
Goals

rise.

o To facilitate a dialoque on
key issues facing New
Jersey's coastal estuar-
ies related to climate
change and sea lewe

» To present sample adapta-
tion tools and strateqies.

» To share infor mation
amangst local stakeholders.

Workshop Survey

Results:

The audience of
coastal decision
makers highlighted
their perceived need
for place-based
iInformation and
decision support
tools to inform land
use planning,
floodplain
management and
emergency
management in the
face of accelerating
sea level rise.
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Graphic from http://www.epa.gov/climatechange/effects/downloads/section3_20.pdf

Tidal Marsh Retreat

Marsh builds up
vertically through

accretion

horizontally

*Note: In the model, “elevations™ are determined by mean tide level (MTL) and spring tide range of each cell.

Hypothetical shoreline profile
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} Low Salt Marsh
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Combining estimates of marsh platform conversion and
shoreline edge erosion to estimate likelihood of marsh
conversion out to Year 2050

Likelihood of Marsh Platform Criteria (derived Marsh Edge Criteria
Conversion from SLAMM)

G EGERS G GGG B Converts to open water or tidal Within 80% threshold distance of 2050
flat under 1'SLR scenario projection - along exposed high wave
energy coast

High Likelihood Converts to open water or tidal Within 80% threshold distance of 2050
flat under 2’ SLR scenario projection

Moderate Converts to open water or tidal Between 80% and 120% threshold

Likelihood flat under 3’ SLR scenario distance of 2050 projection

Low Likelihood All other existing marsh Beyond 120% threshold distance of

2050 projection
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Area by Vulnerability Class
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High Likelihood of converzion
Highest likelhood of cornversion
Urnimpeded retreat 1" 5LH
Unimpeded retreat 2' 5LH
Unimpeded retreat 3' 5LA
Impeded retreat zone

Conclusions:
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At 1" of SLR by 2050, the loss of existing salt marshes may

be compensated by “new” marsh due to marsh migration

Into the uplands.

If SLR accelerates to 2" and 3’ of SLR by 2050, we predict a

net loss coastal salt marshes.
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Coastal Ecological Restoration and Adaptation Plan (CERAP)

*A key component of the CERAP will be to
identify areas of New Jersey (NJ)’s coastal
zone most appropriate for future
restoration, enhancement, or preservation
projects that will produce significant

*net carbon sequestration,
*ecosystem health
ecommunity resilience value.

*Working with regional collaborators we
nave identified prospective areas through a
Public Participation GIS (PPGIS) approac
nased on their determination of the
ecological, economic and social function of
the location and stakeholder interests.




Nature-Based Living Shoreline

Nature-based living shorelines are best in low-energy areas. “Biological enhancements,” like biodegradable fiber logs (which
also provide habitat for ribbed mussels) or Christmas trees, are placed along the tidal marsh edge to provide a contained area
for sediment to accumulate and marsh vegetation to grow. In more moderate energy areas, it might be possible to use a hybrid

approach that pairs nature-based living shorelines with living reef breakwaters.
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Site Location Map
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CERAP Project Nominations

Project Information
Please Read
This section is all about the individual projects you have planned or in
process within the area of concern you just told us about.

Hydrologic Repa--

Hera is an example of an area of concern (boundary in yellow) with 3 proj
idantified within the area with points (dotted circles).

Your answers will provid a deeper understanding of your vision for the future of the area of
concarn. Thank you for taking the fime to pravide information an your project

Area of Concern Name*
Please use the same name you gave on the previous page.
(The name we mentioned you should remember on the last page)

Project Name*
Please give the project 3 unique identifier, to differentizte potentislly more than one project at
the same area of concern

Lead Organization for Project*

Lead Contact for Project*

{First and Last name)

Project Contact Email*

Type of Lead Organization*

CERAP
Nomination Survey

Draw a boundary around your area of concern
To create a boundary around area of concern:

. Navigate to your area on the map by searching for nearby towns or landmarks in the
search box within the map, and/or by using the zoom buttons at the top left of the map
and your mouse to click and drag the map to the correct location.

. Click on the icon at the top right of the map (a 5 sided shape)

. Once that icon turns green, click on the map to place the first vertex of your area
boundary.

. Continue clicking the screen until the shape has surrounded your area of concern.

. When you place your last vertex, double click (instead of single clicking) to place the
final vertex and save the boundary.

. Once you have a boundary, a pencil icon and a garbage can icon will appear under the
shape icon in the top right of the map.

. To edit your boundary, click the pencil icon. this will highlight your polygon and allow
you to move excisting vertices (the blue points) or add additional vertices (the grey
points). Be sure to click the check mark when you are done editing

. To delete the polygon and try again, just click the garbage can icon

The boundaries created are automatically saved.

For a video tutorial, click here

¥
Earthstar Geographics | Esri, HERE, Garmin Powered by Esri

CERAP Area of Concern Nominations

Area of Concern Information
Thank you for taking the time to provide this information.
Please Read

Section 1 of this survey is asking you to provide details sbout the area in which you are
concemed (referred to as "Area of Concern®). This area should be a location that you deem
needs and that will p health,

y value and carbon This Area of Concern may consist of a
wulnorable tidal aroa as well as adjacent ecosystems,

Gobgle Earth

Here is an example of an area of concern (boundary in yellow) with 3 project locations
identified within the area with points (dotted circles).

Your answers will provide a deeper understanding of the area of concern

Your First and Last Name*

{person filling out this form)

Your Email Address*

Primary Contact*
The person that should be contacted about this ares of concem
{First and Last name)

Primary Contact Affiliation*

Primary Contact Email*

Other Partners?
Please list any other organization that are or will be invoived with cutrent or futuse work in this

area of concern




Survey Results

Total Nominated Areas of Interest: 177 Total Projects Nominated: 173

Percentage of Nominated Areas of Interest Percentage of Nominated Projects
by Region by Region




The Nominated Sites will be characterized based on

their vulnerability to one or more Issues of Concern
(10Q)

« Coastal Ecosystem Degradation and Habitat Loss
 Shoreline Erosion

« Coastal Flood Damage

 Nuisance Flooding

 Coastal Storm Damage

- Water Quality Degradation

« Loss of CO, Sequestration

» Social Vulnerability

We have developed a quantifiable, mappable metric for
each I0C to provide a statewide view of the geographic
distribution of individual IOCs and in composite.




CERAP Area/Project Profile

e Attribute information supplied through the Online Survey
eArea/Project Area information ( based on GIS data provided by
nominator)

e|ndividual and Composite IOC Scores (generated through GIS
analysis for the footprint of the nominated Area/Project polygon)

Local Context - Zone of Influence
(i.e., the region adjacent to the st
Nominated Area that might be e Nominated
affected the proposed S| L
resiliency/adaptation project). )
A GIS model will summarize the 10C
scores (individually and in composite)

- 1 kilometer buffer (yellow)




100 m Site Location Map
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Collaborative Platform: ArcGIS Online

 You can view each of the IOCs
as well as additional
environmental and
administrative data that
might assist you in your
project nomination

considerations.

- Access an ArcGIS Online
portal through your web
browser at the following URL
address

Link https://arcg.is/1CPL4H

ArcGIS v CERAP_IssuesOfConcernGISData
[E Details | BEBasemap |

o @ =

Contents

[F] 10C: Water Quality Degredation
- NJDEP Waters Not Supporting
Shellfish

10C: Water Quality Degredation
- NJDEP Integrated Water
Quality Assessment

B i erab i

» [F] 10C: Water Quality Degradation
- SPARROW Total Nitrogen,
Phospherous, and Suspended
Sediments

» [[] 10C: Coastal Ecosystem
Degredation and Habitat Loss -
Future Coastal Forest Dieback
{Marsh Retreat Zones)

» [@] 10C: Coastal Flood Damage:
SLOSH Storm Surge

> 10C: Coastal Storm Damage-
FEMA Repetitive Loss

» [7] 10C: Nuisance {High Tide)
Flooding - NOAA High Tide
Map

»@ Topographic

Modify Map & Signln
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https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2F1CPL4H&data=04%7C01%7Clathrop%40crssa.rutgers.edu%7C4d671ee984d24d4f5dec08d9779c5917%7Cb92d2b234d35447093ff69aca6632ffe%7C1%7C0%7C637672335647988245%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=1nhYEX6fbvVJ%2BBGD4ePlSAL%2BfMBZR%2Bw0ZJjpHy9rG7g%3D&reserved=0

