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Å12 states + D.C. 
Å4 Canadian provinces 
Å15 Tribes 
ÅMultiple partners & 

partnerships 
ÅDiverse land use 
ÅPredominantly private lands 
ÅDiverse systems/habitats 
ïMarine 
ïCoastal 
ïRiverine 
ïForests 
ïAgriculture 
ïMountains 

 

North Atlantic LCC 



North Atlantic LCC ï Mission 

éprovides a partnership in which 

the conservation community works 

together to address increasing land 

use pressures and widespread 

resource threats and uncertainties 

amplified by a rapidly changing 

climate.   



North Atlantic  

LCC Partnership 
 

Steering Committee 
ï33 Members (14 State, 1 Tribal, 8 Fed., 1 Canadian, 8 NGO, CSC) 

Technical Committees 
ï54 members (10 State, 28 Fed., 2 Can., 10 NGO, 4 LCC) aquatic, 

terrestrial/wetland and coastal/marine sub-teams (14 FWS) 

ïPlus multiple project oversight teams 

Science Delivery Team 
ï30 members (8 State, 10 Fed., 9 NGO, 3 LCC) (6 FWS) 

  

  

 

 



North Atlantic LCC Mission ï 

Information and Tools  

ÅDeveloping and delivering 

scientific information and tools  

ÅPrioritizing and guiding 

conservation actions by 

partners toward common 

goals.  

 



 

Which species/habitats to conserve? 

At what levels? 

Who decides? 
 

GOAL-SETTING 

What do we know about the 

status of priority wildlife? 

BIOLOGICAL ASSESSMENT 

SCIENCE TRANSLATION 
How do we make science 

solutions useful? 

CONSERVATION ADOPTION 
How do we get communities and 

landowners engaged in 

conservation? 

INFORMATION 

MANAGEMENT 

How will we manage the 

demand for and creation 

of data? 

CONSERVATION DESIGN 
What should landscapes look like 

to conserve species at goal levels 

CONSERVATION DELIVERY 
How will we most efficiently put 

conservation on the ground? 

 

 

 

 

What new information will we 

gather to support 

conservation? 

PRIORITIES 
Which species and 

issues demand 

immediate attention? 

Northeast  

Conservation 

Framework 

MONITORING, EVALUATION AND 

RESEARCH 

Albany 

II 



Science Needs & Projects 
Strategic Plan criteria for prioritizing needs 

ÅFoundational needs for organizing landscape 

conservation (consistent mapping, decision frameworks) 

ÅNeeds that address major threats and uncertainties to 

sustaining natural or cultural resources in the North 

Atlantic LCC (land use change, climate impacts, energy)  

ÅNeeds that address threats and uncertainties to multiple 

species, habitats, ecosystems or other features. 

ÅNeeds that will inform conservation decisions and 

actions including landscape conservation designs 

ÅNeeds that are priorities for existing partnerships in the 

North Atlantic LCC (NEAFWA, JVs, FHPs, NEPARC etc.) 
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LCC Science 
Projects 

ÅOver 25 completed 
or ongoing science 
projects providing 
foundational data, 
assessments and 
decision support 
for terrestrial, 
aquatic and coastal 
systems 

Å http://www.northatlanticlcc.or
g/projects 

ÅProduct pages 
http://www.northatlanticlcc.or
g/products (coming soon) 
 

 

http://www.northatlanticlcc.org/projects
http://www.northatlanticlcc.org/projects
http://www.northatlanticlcc.org/projects
http://www.northatlanticlcc.org/products
http://www.northatlanticlcc.org/products
http://www.northatlanticlcc.org/products


LCC Information Management 

http://nalcc.databasin.org/ 

http://nalcc.databasin.org/


How Projects and Products Fit Together 
ÅThese science projects and their resulting products 

fit together and build towards information, tools and 
capacity needed to make more informed conservation 
decisions.  The projects include those that develop: 
ïfoundational information providing the basis for assessing 

condition of and threats to priority resources; 

ïassessments of the condition, major threats and 
vulnerabilities to these resources; and 

ïdecision support tools including conservation designs that 
use the foundational information and assessments to help 
partners prioritize and decide how much of what conservation 
actions are needed where to sustain these resources 

ÅScience delivery projects make information and tools 
available, understood and used by decision makers and 
demonstrate their applications. 
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Science Products - Foundational 
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ÅTerrestrial Habitat Map (complete) 
ïExtension into Canada (ongoing) 

ÅAquatic Map Revisions (complete) 
ïExtension into Canada (initiated) 

ÅCoastal and Marine Classification  
& Map (complete, peer review) 

ÅNWI Updates (complete) 

ÅCompilation of Regional  
Vernal Pool Data (underway) 

ÅRoad Stream Crossings (underway) 

Plus many foundational data layers being as part of 
assessment and design projects 

Å>140 regionally consistent spatial data layers available 
along with tools to use them 

 

 



Science Products - Assessments 
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ÅRegional Habitat Vulnerabilities to  
Climate Change (complete) 

Å Regional Species Vulnerabilities 
to Climate Change (final peer review) 

ÅPiping Plover-Beaches Vulnerability  
to Sea Level Rise & Increased Storms (complete)  

Å Marine Bird Mapping and Risk Assessment (final peer review) 

Å Brook Trout-Cold Water Streams Vulnerability to Changing Flow and 
Temperature (ongoing) 

ÅRoad-stream crossings ï assessing impacts to aquatic connectivity 
and vulnerability to flooding (ongoing) 

Å Tidal Marsh Obligate Species - Marsh Habitat 
Vulnerability/Resiliency to  Sea Level Rise & Increased Storms 
(ongoing) 

Å Integrated resources - Designing Sustainable Landscapes (ongoing) 
ï linking together landscape change, assessment and design 

 



Science Products ï Decision Support 

ÅConservation Designs ï Connecticut River, RCOAs, others 

Å Decision Support Tool to Assess Coastal/Aquatic Fish 
Habitats and Threats (ongoing) 

ÅForecasting Changes in Aquatic Systems and Resilience of 
Brook Trout (ongoing) 

Å Priority Amphibian and Reptile  
Conservation Areas (ongoing) 

Å Priority Migratory Bird Stopover Areas (ongoing) 

ÅRegional Connectivity - Permeable Landscapes (in review) 

ÅAquatic Connectivity and Resiliency of Road Stream 
Crossings (ongoing) 

Å Increasing Beach Resiliency in the Face of Sea Level Rise 
and Storms (ongoing) 

Å Increasing Tidal Marsh Resiliency in the Face of Sea Level 
Rise & Storms (ongoing) 
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Why is this Information Relevant? 

Landscape/Regional Context to Guide 

Conservation Planning and Actions 

ÅWhere should we invest in land  
protection, and how much? 

ÅHow should we manage protected lands? 

ÅWhere should we invest in ecological 
restoration? 

ÅWhere/how should we focus species 
protection and restoration? 

ÅWhere and how should we influence local 
land use / open space planning? 

ÅWhere should infrastructure go to have 
least impact? 



Science Delivery 
ÅExpanding Capacity to Deliver Science including: 
ïTraining, technical assistance and workshops 

ïDevelopment of networks (including FWS) 

ïTranslating science and development of media  

ïDevelopment of science applications to support 
management decisions 

ïStrategic communications 

ïInformation management: user-friendly web/portal 
access to data/products 

ÅGrants to partners 
ïDemonstration projects 

ïDelivery of information through partner networks 
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3ÁÖÉÎÇ ÔÈÅ #ÈÅÓÁÐÅÁËÅȭÓ 'ÒÅÁÔ 2ÉÖÅÒÓ ÁÎÄ 3ÐÅÃÉÁÌ 0ÌÁÃÅÓ 

Vision for the Susquehanna River 

Community supported, evidence based conservation solutions 

Data Analysis 

Community Input 

Plans Analysis 

Science Delivery  
Chesapeake Conservancy:  

Envision the Susquehanna 



3ÁÖÉÎÇ ÔÈÅ #ÈÅÓÁÐÅÁËÅȭÓ 'ÒÅÁÔ 2ÉÖÅÒÓ ÁÎÄ 3ÐÅÃÉÁÌ 0ÌÁÃÅÓ 

Legend

0.000001 - -0.183333

-0.183332 - 1.183333

1.183334 - 2.856667

2.856668 - 6.836667

<all other values>

Land Acquisition

Shikellamy State Park

Legend

0.000001 - -0.183333

-0.183332 - 1.183333

1.183334 - 2.856667

2.856668 - 6.836667

<all other values>

Land Acquisition

Shikellamy State Park

High Priority 
Landscapes 
Very High Priority 
Landscapes 
Land Acquisition 
Shikellamy State Park 

Integrating NALCC datasets into landscape 
conservation decision -making  

Potential Demonstration 
Project:  
Supporting the acquisition of 

land to expand Shikellamy 
State Park  

View from Shikellamy 
Bluffs 



3ÁÖÉÎÇ ÔÈÅ #ÈÅÓÁÐÅÁËÅȭÓ 'ÒÅÁÔ 2ÉÖÅÒÓ ÁÎÄ 3ÐÅÃÉÁÌ 0ÌÁÃÅÓ 

Introducing practitioners to new 
and existing regional datasets  

Hosting data workshops to: 
 

Å introduce practitioners to regional 
datasets, 

Åhelp local groups understand the 
  regional context of the 
  resources within their 
  communities, and 
 

Ådevelop tools 
tailored to fit the 
needs and priorities 
of each 
organization. 

 

Upcoming Envision the 
Susquehanna workshops: 
September 25th: Darlington, MD 
September 28th: Wrightsville, PA 



Examples of LCC Products 
ÅMarine  
ïMapping 

ïMarine Birds 

ÅCoastal  
ïSea Level Rise SDM 

ïBeach Habitats and Species 

ïTidal Marsh Habitats and Species 

Å Aquatic 
ïNorth Atlantic Aquatic Connectivity Collaborative 

ïFish Habitat Tool 

Å Terrestrial & wetland 
ïDesigning Sustainable Landscapes 

ïTerrestrial Resilience 

ïOther 

Å Integrated conservation design 

 

 



Foundational Mapping: 

Coastal and Marine Ecological Classification 

(completed) 

ÅCross-walked classification 

available at 3 spatial scales 

ÅIntended use by 

ocean/coastal managers 

(NROC, MARCO, etc.) ï 

further steps needed for full 

adoption 

 
On Conservation Planning Atlas: crosswalk 

with TNC NAMERA benthic habitat model 



Assessment/Decision Support: 

Marine Bird Mapping and Risk Assessment 

Key products: 

Monthly and annual 

occurrence models for 

24 marine birds 

Combined monthly 

occurrence for all 24 

species 





Sustainable Conservation of 

Ecosystem Services 

(Carbon + Protection of 

Human Infrastructure+ Rec 

Measure)  

Ensure Persistence of Native 

Habitats 

(Pr Persist Beach Complex + 

Pr Persist Marsh Complex)  

Ensure Persistence of 

Native Species  

(ȹ Suitability Spp Beach +  
ɝ Suitability Spp Marsh)  

Optimize the allocation of conservation efforts in 

a spatially explicit manner in order to sustain 

ecological values of beaches/tidal marshes 

across the North Atlantic Coast in the face of 

storm impacts and sea level rise  

Acquire New  

Habitat ð Future Buffering  

(Habitat that could buffer 

effects, but will need 

management to transition)  

Manage Existing - 

Resiliency  

(Management to habitat in 

conservation status to 

improve resiliency to 

effects)  

Acquire Existing  

Habitat  

(Maintain high -quality 

habitat)  

Predictions 

Vulnerability of  

Habitat - Sea 

level rise + 

Storm Impacts 

Manage New  

Habitat - Transition  

(Management to get newly 

acquired habitat to buffer 

effects)  

Universe of Alternatives  

(Suites of Actions)  
Type of Action, State of Patch, Location of Patch, Time of 

Implementation  

Coastal 

Resiliency  

Sea Level 

Rise SDM 

Regional Sea 

Level Rise & 

Response 

Model(s)  



(DRAFT not for citation; Lentz et al., in development) 

Modeling coastal response to sea-level rise in 

the North Atlantic LCC  
http://woodshole.er.usgs.gov/project-pages/coastal_response/ 



Changes through time 

0 2.5 51.25 Kilometers

Increasing inundation levels 

Increasing  uncertainty 

Increasing  transition from dynamic to uncertain or inundation 

2020 2030 2050 2080 

(Lentz et al., 2015; Lentz et al., in review) 



 

Maps and Report Available now, Decision Support Tools soon  



Hurricane Sandy 

ÅCoordination among science projects 

ÅSupport and Coordination of Science 
Related to:  

ïIncreasing Beach Resiliency in the Face of 
Sea Level Rise and Storms  

ïIncreasing Tidal Marsh Resiliency in the Face 
of Sea Level Rise & Storms  

ïAquatic Connectivity and Resiliency of Road 
Stream Crossings  

 



Increasing Resiliency of Beach Habitats and 

Species in the Face of Storms & Sea Level Rise 

ÅExpand SLR beach response/plover model to Region 
ïUSGS, Virginia Tech 

ÅCollect beach-nesting bird location and habitat data on 
NWRs and NPs (and beyond) 
ïUSFWS, NPS, USGS (iPlover) 

ÅInventory of beach and inlet modifications before and 
after Hurricane Sandy 
ïTerwilliger Consulting 

ÅAssess effects of beach stabilization projects in NY & 
NJ on beach habitats and species 
ïVirginia Tech, Rutgers, Conserve Wildlife NJ 

ÅDeliver results to partners 
ïRutgers, NROC, MARCO 



Objective: predict influence of 
sea-level rise Ý coastal morphology Ý plover 

ÅSea-level change (and other factors) drives coastal erosion 

ÅErosion and sedimentation modify morphology 

ÅLarge-scale and local morphology predicts plover success (and 

vegetation, groundwater resources, wetland behavior, etc.) 



Forecasting the Effects of Sea-Level Rise 

on Piping Plovers 

Relative Sea-

level Rise Rate 

Wave 

Height 

Tidal 

Range 
Coastal 

Slope 

Geomorphology Shoreline 

Change 

Rate 

Anthropogenic 

Modification 

Island Width 

Beach Height 

Distance to 

Inlet 

Dune Crest 

Height 

Elevation 

Beach Width 

Distance 

to Ocean 

Vegetation 

Type 

Habitat Type 

Beach Slope 

Site Fidelity 

Distance to 

Dune Crest 

Distance to 

Bay 

Nest Attempt 

Shoreline Change Network 

Gutierrez et al. 2011  

Geomorphology Network 

Gutierrez et al. in review 

Plover Network 

Gieder et al. 

2014  

Linked Network 

Gieder et al. in prep  



Forecasting hypothetical future management 

scenarios and plover  nesting (and other beach 

dependent species) probability 

~2050, 4.1 mm/yr SLR 

~2050, 4.1 mm/yr SLR, 

with frequent sand 

placement  

~2050, 4.1 mm/yr SLR,  

with increased berm 

height  

Probability 

of PIPL Nest 

50-60% 

0-10% 

90-100% 

(Gutierrez, Gieder et al., in prep) 

Good Not-as-good Good 

Beach and Inlet Inventories,  Initial Publications , iPlover 

available now 

Regional Model available in 2016 



Increasing Resiliency of Tidal Marsh Habitats and 

Species in the Face of Storms & SLR 

ÅHigh/low marsh mapping, elevation surveys 
ïSHARP (U Maine, U Del) 

ÅDevelop/refine models for understanding impacts of sea level 
rise and storms on tidal marshes and marsh species 
ïVegetation and wildlife response (SHARP) 

ïModeling marsh community response (USC, LSU, USGS) 

ÅDecision support models and incorporation into  
decision model framework  
ïUMass, TNC 

ÅMonitoring and assessment of effectiveness of restoration for 
marsh resiliency 
ïUSFWS, NPS, SHARP (U Maine, U Conn, U Del, SUNY) 

ÅDelivery of results to partners 
ïNROC, MARCO 

 



Inundation 
time will 
increase 

Biomass should 
increase; 
transition to S. 
alterniflora  

Relative 
elevation 
will 
decrease 

The Marsh Equilibrium Model (MEM) 

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



Improving coastal components of 

assessment tools  
 Resilience (TNC)         Integrity & Landscape Capability (UMass) 
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