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Increasing Resiliency of Tidal Marsh Habitats and
Species in the Face of Storms & SLR

Develop/refine models for understanding impacts of sea level
rise and storms on tidal marshes and marsh species

— Vegetation and wildlife response (SHARP)
— Modeling marsh community response (USC, LSU, USGYS)

Decision support models and incorporation into decision model
framework O

— UMass, TNC
High/low marsh mapping, elevation surveys
— SHARP (U Maine, U Del)

Monitoring and assessment of effectiveness of restoration for
marsh resiliency

— USFWS, NPS, SHARP (U Maine, U Conn, U Del, SUNY)
Delivery of results to partners
— NROC, MARCO

North Atlanticw Landscape Conservation



Salt marsh Habitat and Avian
Research Program (SHARP)

Tidal wetlands after Hurricane Sandy: baseline
restoration assessment and future conservation
planning

University of New Hampshire
University of Delaware
State University of New York
University of Maine




Classification of coastal vegetation communities:
Maine to Virginia

Vegetation community prediction

Data inputs /

i ;ﬁﬁ" Layer in internal
{ NOK review with
fe= NALCC.

multispectral imagery

tidal inundation data
GEENGLE  National Agriculture Imagery
Program (NAIP)

1 meter resolution

National Elevation Dataset (NED)

1/9 arc-second

NOAA tidal gauge information

Delineation of coastal marshes from
Maine to Virginia:

high marsh Phragmites
low marsh pools/pannes
open water mudflat

terrestrial border  upland (catch-all)
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Saltmarsh Prioritization Layer for Tidal Marsh Bird
Conservation

Prioritization Scenarios

Conservation Target:

90% of SALS, SESP,
NESP, CLRA and WILL

) ’ )
SESP

Conservation Target:
90% of SALS

Selection Frequency

Low High

Selection Frequency

Low High
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Products

Sensitivity analysis for conservation planning
manuscript submitted to Conservation Biology

Tidal marsh bird conservation spatial layer
ranking of patches by conservation target
extension to patch layer — Wiest et al.
appendix to manuscript (Conservation Letters)

submitin Jan/Feb

Effects of SLR on tidal marsh bird conservation
manuscript in prep — submit in March/April
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Designing Sustainable Coastal Landscapes in the
Face of Sea-level Rise and Storms

Kevin McGarigal of the University of Massachusetts Amherst

Assessing the capabillity of current and potential future
landscapes, to support ecosystems and suitable habitat for a suite

of 30 representative wildlife species, and provide guidance for
strategic habitat conservation.

* Index of Ecological Integrity

— Combing a set of key metrics for intactness and resilience to measure
the potential for individual sites to support biodiversity

e Stressor metrics:

— Tidal restrictions
— Salt marsh ditching
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Hurricane Sandy Coastal Resilience, Designing Sustainable Landscapes

Created by Conservation Biology Institute MNov 11, 2015 ( Last modified Oct 5, 2016)

About @ © This gallery is visible to everyone
The overall purpose of this project (known colloguially as the -

Designing Sustainable Landscapes project, or DSL for

short) is to assess the capability of current and potential Gallery contains
future landscapes, currently within the extent of the =

Northeast (13 states), to provide integral ecosystems and v 3Folders
suitable habitat for a suite of focal (e.g., representative)

species, and provide guidance for strategic habitat I@ 4 Datasets
conservation. To meet this goal, we are developing a

Landscape Change, Assessment and Design (LCAD)

model, as described in the documentation. This project is 2 Maps

supported primarily by the North Atlantic Landscape —

Conservation Cooperative (NALCC) with additional support jl 3 Galleries
from the Northeast Climate Science Center (NECSC) and

the University of Massachusetts - Amherst.

Phase one of this project, which began in December 2010
and was completed June 2012, focused on developing the
overall modeling framework for simulating landscape change
and assessing the ecological consequences of those
changes (i.e., landscape change and assessment), and piloting the medel in three study landscapes: 1) Kennebec
River watershed in Maine, 2) middle Connecticut River watershed in Massachusetts, New Hampshire and Vermont,
and 3) combined Pocomoke and Nanticoke River watersheds in Maryland and Delaware.

Phase two of this project, which began in July 2012 and will continue through June 2014, focuses on extending the
landscape modeling to the entire Northeast (13 states), modeling an additional 20 representative species, expanding
the ecological integrity assessment, coupling the landscape change model with a third party sea level rise maodel,
improving the vegetation succession modeling, and developing an approach for integrating the results of the
landscape change assessment into decision support for landscape design (i.e., landscape conservation design).

For more information, please click here.

Tags
sustainable landscapes, tidal restoration, marsh ditch, landcover, coastal resilience, hurricane sandy
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Designing Sustainable Landscapes Datasets

Created by North Atlantic LCC May 23, 2014
ur T About ® This gallery is visible to everyone
i ran : ® . o The Designing Sustainable Landscapes project is assessing -

Rleineed . the capability of current and potential future landscapes,

= ; o " currently within the extent of the Northeast (13 states), to Gallery contains

£ v support ecosystems and suitable habitat for a suite of -
e representative wildlife species, and provide guidance for 7 2Folders
strategic habitat conservation. This gallery highlights some
/ of the many spatial products of the project. I@ 75 Datasets
b During the current phase of the project (2012-2014), habitat :

models are being developed for 30 wildlife species based on jl 1 Galleries

! : current conditions and scenarios of potential future
g b S Wik, conditions based on scenarios of climate change and urban Usa
i growth. The species models are complemented by an ge
analysis of ecological integrity. The species and [ bookmarked by 1 member
ecosystems results are also being integrated into a
landscape design tool, currently being tested in the
W I £ Connecticut River Watershed. The species and ecosystem
: vﬁ‘*g“ . medels are nested within a Landscape Change,
Assessment and Design (LCAD) model that also includes a
number of other spatial datasets.

The project is led by Professor Kevin Mc Garigal of the University of Massachusetts Amherst. It is supported primarily
by the North Aflantic Landscape Conservation Cooperative (NALCC) with additional support from the Northeast
Climate Science Center (NECSC) and the University of Massachusetts - Amherst. For more information see also:
hitp://www.umass edu/llandeco/research/dsl/dsl.html and

http://northatlanticlc c.org/projects/designing-sustainable-landscapes-phase-2/designing-sustainable-landscapes-
phase-2/

Tags
ecosystem, wildlife, conservation design
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Tidal restriction metric for Blackwater National Wildlife Refuge, Maryland

Created by Conservation Biology Institute Mar 15, 2017
‘ & Export ‘ Open Map
J i e ) - TR Fhodesdde -
o 5 a Lo - o e wer  Description
\ 2 N N A ; Tidal restrictions metric assigns a value to each cell
o

within the coastal zone (elevation < 5 m ) ranging from
0 (no effect of downstream restrictions) to 1 (severe
# effect). Shown here for Blackwater National Wildlife
O N ek Cronk " Refuge, Maryland. Black squares indicate potential tidal
‘.o \ . ) 241 restrictions. Colors show the estimated effect of tidal
e restrictions on estuarine and freshwater wetlands,
ranging from blue (0=no effect) to red (1=severe effect).
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Salt Marsh Ditching Metric, Sandy Neck Great Mashes, Massachusetts

Created by Conservation Biology Institute Mar 15, 2017
‘ & Export ] Open Map
Description
Results of salt marsh ditching metric for Sandy Neck
White Great Marshes, Massachusetts (green = low ditching

intensity, purple = high ditching intensity).
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ldentifying Resilient Sites for Coastal
Conservation

Mark Anderson
Analie Barnett

The Nature Conservancy

 Identify the coastal areas that will be the most resilient to

climate change and create tools to explore where
conservation strategies will have the greatest benefit on

sustaining natural diversity.
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Site Condition and Coastal
Resilience

Coastal wetlands

More Resilient

Less Resilient

L
N '

Connected
(permeable)
landscape

Fragmented
landscape

Image credit:
Modification of image
from Alexandra Fries,

Integration and

: : " Application Network,
Marsh migration Hardened shorel ’
— ¢@y® Hardened shorelines tnversity.of
\ Sediment supply & Nitrogen inputs Maryland Center for
Science
\ Saltwater intrusion w Oyster reefs (ian.umces.edu/imag
a? Dam WY, Reduced flow elibrary/).
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w7 Conserving Nature’s Stage

(measuring the resilience of a physical site, not its individual elements)

Site Resilience: The capacity of a coastal site to
support diversity, productivity, and ecological function
as it adjusts to a changing climate.

A site’s resilience is estimated from it physical
characteristics and current condition. For example:

Physical

Space for migration and movement,

A diversity of physical habitats, microclimates, and gradients that
provide options for species as the system changes.

Condition

A high quality "stage” with unimpaired soil and water.

Connectedness among natural systems that allows for flexibility .
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Site Resilience

We estimated site resilience from:

Physical Characteristics that are likely to
endure under climate change.

Condition Characteristics that reflect their
current state and context.

Scenarios:

We don’t know exactly how climate and SLR
will play out over the next century so we ran
our resilience model with six different SLR
scenarios (1,2, 3, 4/, 5/, 6')

The results shown here are for the one foot
scenario, but the final results will be a
weighted average of all six scenarios,
weighted towards those most likely to occur.

SLR scenarios: 1-6 ft. by 1 ft.

Buffer

Area
2011
NLCD

Migration

Space
NOAA, SLR
2016

. z:
" Current

Tidal

complex
2010 CCAP




Project Process Recap

Held seven steering committee calls since April 2016, reviewed:
« Marsh Migration and Coastal Response models

+ Resilience Metrics (does it influence resilience and can we measure it?):
o Migration space and buffer size

tidal classes

erosion/accretion

exposure/dynamic response

water quality

water quantity

sediment inputs

habitat buffering

hardened shoreline

hydrologic ditching

wetland connectedness

landform and soil diversity

0 O 0 000 0 o0 o000

The draft results we are presenting represent the synthesis and application
of our discussions. The underlying datasets, methods, call summaries, etc.
are readily available.
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Coastal Resilience Results: Highest
Scoring Chesapeake Bay &

== 3 \ — Plymouth Swamp, VA
; \ al Complex

s Z-8core Categories Buffer area

Bl o ~vove Average

B ~bove Average Migration Space

| . ‘ ‘\,. Slightly Above Average
% 7 R . \ Average

Slightly Below Average

] e ) = B eciow Average
c : k Bl Fo Below Average
) y

¢ /___,_.——
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Tidal Complex/Migration Space
Above avg. migration space (40 acres)
High % shared migration space edge (19%)
High tidal class variety and evenness
Complex shoreline
Large tidal complex (195 acres)

No hardened shoreline
Good water quality (above avg.)

Buffer Area
« Very large buffer area (250K acres)
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Hydro- Marsh equilibrium model (MEM)

Scott C. Hagen, Louisiana State University
James T. Morris, University of South
Carolina

« Marsh equilibrium model (MEM) coupled with
the Advanced Circulation (ADCIRC)
hydrodynamic model.




Hydro-MEM (Hydrodynamic-Marsh Equilibrium Model
» Alizad, K., S. C. Hagen, Morris, J.T., Bacopoulos, .
|

P., Bilskie, M.V., Weishampel, J.F., Medeiros,
...-M.T-

S.C. (2016). A Coupled, Two-Dimensional » _
Hydrodynamic-Marsh Model with Biological =¥ ASTRONOMIC ' = .. '
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Legend

I inlet of Chesapeake Bay to Ocean City, MD
I Forsythe NWR, NJ
I Jobn H Chafee NWR, RI
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Hydro-MEM: Biomass density —

Medium High

-70.93° 70.78° -70.93° -70,

7120 cm SLR

-70.78° -70.73°
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Hurricane Sandy Resiliency Science Projects

Created by Conservation Biclogy Institute

Dec 18, 2015 (Last modified Oct 12, 2016)

About ® ¢  This gallery is visible to everyone
The Morth Atlantic LCC is working with the Department of -
the Interior, its bureaus, and the broader consenvation

community to coordinate Hurricane Sandy resiliency Gallery contains
science projects, identify science needs and help guide .

future restoration investments. This includes a portion of £ 3 Folders
Interior’s recently anncunced $182 millicn investment in 45

projects throughout the region impacted by Sandy, as well j. 12 Galleries

as science projects funded previously by DOL

As part of the Hurricane Sandy resiliency effort, the North
Atlantic LCC is coordinating projects to develop decision-
support tocls for understanding future impacts of sea-level
rise and storms — along with cther predicted effects of
climate change and urban growth — on beach and tidal
wetland areas throughout the coastal region impacted by
Hurricane Sandy. These projects will include evaluating the
effectiveness of restoration, management and protection
strategies for increasing the resiliency of beach and marsh
habitats and species; and ensuring that results and
decision-support tools are made available for use by DO, other federal agencies, states and local communities. The
LCC will work with DO| Bureaus, the Mortheast Climate Science Center, coastal states, tribes, NGOs and university
partners.

Usage
LI! bookmarked by 1 member

The Morth Atlantic LCC is also coordinating a collaberative, regicn-wide Hurricane Sandy resiliency project to prioritize
efforts to inc rease the resiliency of road stream crossings to future floods while restoring fish passage. This critical
need was demonstrated dramatically in a series of extreme weather events hitting the Mortheast in recent years
including Tropical Storms Irens and Les and Hurricans Sandy that washed out reads throughout the northeast. The
LCC will work with the .S, Fish and Wildlife Service Fisheries program and a broad group of ¢ ollaborators from the
conservation, transportation, and state and municipal planning sectors on a regional science-based approach to
pricritize restoration and replacements of culverts for beth resiliency and fish passage.

Click here for more information.

Click here to visit the Northeast Ocean Data Explorer

Tags
north atlantic lec, hurricane sandy
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