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TIDAL WETLANDS OF THE 
HUDSON RIVER ESTUARY

• ~150 mile long estuary

• 7,000 ac of tidal wetland

• Brackish up to about mile 45

• ~80% of tidal wetland is freshwater

• Wetlands interspersed through the estuary 

(concentrated in nearly 50 wetland areas)



TIDAL WETLANDS: VALUES AND FUNCTIONS

• Biologically diverse

• Fish and Wildlife habitat

• Highly productive

• Ecosystem services

• Recreational & economic resource



S E A  L E V E L  R I S E  P R O J E C T I O N S :  G L O B A L  A N D  L O C A L



TIDAL WETLAND ADAPTATION 
TO SEA LEVEL RISE



• Will Hudson River tidal wetlands persist and/or change through the 21st century?

• Which are the most resilient wetland systems and habitats in the estuary?

• Where should land protection and restoration efforts be focused to ensure wetland 
resilience? What types of strategies will be most effective?

C O N S E R V I N G  H U D S O N  R I V E R  T I D A L  W E T L A N D S
I N  A N  A G E  O F  S E A  L E V E L  R I S E



SEA LEVEL AFFECTING MARSHES MODEL (SLAMM)

• Integrates: sea level rise, accretion, 

elevation, tide range, erosion, and 

others factors.

• Uses a complex decision tree to 

project transitions among wetland 

classes. 



SLAMM: KEY PARAMETERS

SEA LEVEL RISE ACCRETION ELEVATION WETLANDS

UPPER HUDSON 
ESTUARY (Inches)

LOWER HUDSON 
ESTUARY (Inches)

Low Low-Medium Medium High-Medium High

2020s 1 3 5 7 9

2050s 5 9 14 19 27

2080s 10 14 25 36 54

2100 11 18 32 46 71

Low Low-Medium Medium High-Medium High

2020s 2 4 6 8 10

2050s 8 11 16 21 30

2080s 13 18 29 39 58

2100 15 22 36 50 75



SLAMM: KEY PARAMETERS

SEA LEVEL RISE ACCRETION ELEVATION WETLANDS

• Generic curves 
incorporating elevation 
feedback

• Maximum levels based on 
empirical data from cores 
and SETs



SLAMM: KEY PARAMETERS

SEA LEVEL RISE ACCRETION ELEVATION WETLANDS

• LiDAR topography (2011,
1 m resolution, +/- 19 cm)
used for DEM

• Adjusted to a tidal datum model from 
Stevens Institute of Technology (MTL = 0)

• Resampled to 5 m resolution

• Slope calculated from DEM

Low

MTL

High



SLAMM: KEY PARAMETERS

SEA LEVEL RISE ACCRETION ELEVATION WETLANDS

HRNERR tidal wetlands 
2007



WETLAND CLASSIFICATION

High Marsh

Low Marsh



WETLAND CLASSIFICATION

Tidal Extent

MHW

MTL

MLW



S T U D Y :  S E A  L E V E L  A F F E C T I N G  M A R S H E S  M O D E L  ( S L A M M )



PROJECTIONS:  CONSTITUTION MARSH
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PROJECTIONS:  BINNEN KILL
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WETLAND RESILIENCE
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New wetland is necessary for 
maintaining the current 
acreage of tidal wetland in all 
SLR and accretion scenarios
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S L A M M S T U D Y  R E S U L T S :  W E T L A N D  M I G R A T I O N



GEOGRAPHY OF 
CHANGE: 

Wetland Systems
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PROTECT THE PATHWAYS

Rogers Island

Conserved/public

Private

Wetland 
Pathway

Any model

Six models



Coxsackie Shore

PROTECT THE PATHWAYS
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• Protected/publicly owned wetland pathway: 53%

• ~4,900 ac wetland pathway in 4,750 unprotected parcels

• 125 prioritized parcels encompass 2,520 ac of unprotected 
wetland pathway (52%) 
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PROTECT THE PATHWAYS:
PARCEL ANALYSIS



PROTECT THE PATHWAYS: PAPSCANEE & CAMPBELL ISLANDS

Wetland Pathway

Highest Confidence Areas

Protected Parcels

Priority Parcels

Current Wetland:         411 ac
Wetland Pathway:    1,329 ac
High Confidence:       1,001 ac
Priority Parcels:      

Number - 24 parcels
Wetland Pathway - 646 ac

Wetland/Dev Conflict:     13%



W E T L A N D  S Y S T E M  

C O N S E R V A T I O N  A N D  

R E S T O R A T I O N  P R I O R I T I E S

North Mid South

Conservation 
priorities

Management 
priorities



• Hudson River tidal wetlands have high potential to adapt through the 21st century, but 
long term persistence is highly dependent on wetland migration.

• Strategies to enable wetland adaptation:
• Conservation of the wetland pathway
• Restoration and management of existing wetland systems
• Strategic application of planning and policy

• Partnerships for implementation
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I N  A N  A G E  O F  S E A  L E V E L  R I S E



C O N S E R V A T I O N  S U C C E S S :  R A M S H O R N  M A R S H



Community outreach: HR Estuary Program

Natural Areas and Wildlife in your Community: A Habitat 
Summary Prepared for the Town of Greenport

Tidal Wetland Pathways

“Tidal wetlands along the Hudson River will disappear with SLR unless 
they can build up in place or move to higher ground. However, wetlands 
bordered by steep shorelines or existing development may have no place 
to go. Potential tidal wetland loss threatens the health of the entire 
estuary. “

“The most effective way for a municipality to conserve tidal wetlands in 
the face of these changes is to protect and manage the areas where 
wetlands may move. Minimizing future development in the pathways 
and designing public waterfronts to allow for these changes will ensure 
that tidal wetlands have room to adapt to rising sea levels. This strategy 
will also reduce risks to communities and property owners in the 
changing Hudson River flood zone. “

PLANNING, POLICY, REGULATION



H U D S O N  R I V E R  
C O M P R E H E N S I V E  

R E S T O R A T I O N  P L A N



North Mid South



Products:

• Adaptation Framework and Story Map 
www.scenichudson.org

• Base GIS  and Conservation Planning Data 
NYS GIS Clearinghouse

• Publication: Tabak et al. 2016, PLOS ONE 

• Parcel Prioritization

P R O T E C T I N G  T H E  P A T H W A Y S :
A  C L I M A T E  C H A N G E  A D A P T A T I O N  F R A M E W O R K  
F O R  H U D S O N  R I V E R  E S T U A R Y  T I D A L  W E T L A N D S
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