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Marshes as Coastal Flooding Pathways

Road/Neighborhood 
Flooding

Increasing flood frequencies  road reconstruction (& tide gate modifications?)

Presenter
Presentation Notes
Marshes are the flood pathway road and neighborhood flooding.  We need to better integrate the mgt. of both these natural and man-made systems.



Coastal Marshes are  . . .  

. . .  transition areas between dry uplands and low energy coastal waters subject to ebb and flood of 
tides supporting  salt tolerant plants
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REGULARLY FLOODED

IRREGULARLY FLOODED
High Marsh  ‘platform’
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Presentation Notes
Explain Right (low marsh)  Left (upland border)Add to graphic: Mosquito DITCHES



Ditched, Filled, Drained, Diked vs. ‘Undisturbed’ Marsh



CT’s Embayment Dominated Estuarine Shoreline 

low-energy, sediment poor, 
bedrock-dominated

Presenter
Presentation Notes
Shakespearean couplet point - cove/harbor - point



Legend:
Tidal Marsh/glacial S&G deltas

- - - - - - Bedrock/till ridges

Marshes in Glacial Meltwater Valley S&G Deltas

Presenter
Presentation Notes
LIS ‘flooded’ river valleys host most major TWs overlaying glacial S&G depoits



CT Coastal Marsh Aerial Imagery

Imagery by 

SLR on Coastal Plain vs. CT’s Drowned Valley Coast

Drowned Valley 
Coast

Coastal Plain

Ocean/Estuary Basin

Presenter
Presentation Notes
Make the point that CT’s saltmarsh valleys are akin to coastal plain landscapes, but confined within valleys bounded by N/S ridgelines endemic to CT’s drowned-valley coasts

https://cteco.uconn.edu/projects/slamm/photos/ctcoasttour/


SLAMM Objectives: How Will SLR . . .

1. Change the kind and extent of CT’s coastal marshes?

2. Change road flooding frequencies? 

3. Inform marsh restoration/creation opportunities? 

Presenter
Presentation Notes
Change the kind and extent of CT’s (largest) coastal marshes?Change road flooding frequencies? Affect marsh restoration/creation opportunities? 



SLAMM’s LIS Projected Sea Level Rise 
(inches)

CT planning 
for 20”/50 cm 

by 2050s 

Presenter
Presentation Notes
Source: New York City Panel on Climate Change, 2015 Report  Chapter 2, in Annals of New York Academy of Sciences 13326 (2015) 36-44 (2015)



CIRCA

SLAMM

CIRCA: SLAMM:



Intermediate-High SLR

4th National Climate Assessment’s 6 SLR Scenarios for CT’s Eastern Shoreline 

~70 cm / 27” 
by 2050

/ 76”

1.

6.

4.

Presenter
Presentation Notes
NCA4 SLR estimates approximate or exceed SLAMM’s forecasted SLR rates. See https://js-169-194.jetstream-cloud.org/terriamap/  or NOAA Tech. Report  NO CO-OOPS 083 (2017) for source info.



Shoreline Habitat Boundaries’ Response to SLR
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Tidal Flat & Rocky 
Intertidal

Regularly 
Flooded  (“Low”) 

Marsh

Irregularly 
Flooded 
(“High”) 
Marsh

Undeveloped and 
Developed Dry Land

Open Water 
(Subtidal)

Mean Low Water

Mean High Water

Wet to Dry Land Boundary-(WBE*)

Mean Tide Level

Habitat

Transitional
Marsh

SLR

Coastal MarshCoastal Marsh

* ~ 30-day tidal water inundation elevation
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Presentation Notes
WBE’s * ~ 30-day tidal water inundation elevation. Wetland habitats determined by analysis of Great Diurnal Tide Range/ higher-high water elevations for each unique tidal regime along CT coast



SLAMM Progression of Saltmarsh Response to SLR 

Presenter
Presentation Notes
(1.) Low marsh replacing high marsh – currently mostly in altered marshes behind (road, railroads) with some exceptions (Nells Island Marsh)  (2.) > area open water



Coastal Marsh Response to SLR

Locations - 
Viability - (?)

Protected vs/ unprotected - ?
Landowner response - ?



SLAMM 
doesn’t 

assume this  

MARSH LOSS



A Saltmarsh with Nowhere to Go/Grow



SLAMM  Two Types of Results

• Deterministic –single SLR rates and marsh attribute values

• Probabilistic – multiple SLR rates and marsh attribute values



East River Marsh Change – Deterministic (High SLR)
2010 2085



East River Marsh Change – Probabilistic Results (all SLRs)
2010 2085



▪ Conserve larger, high likelihood
marsh migration ar



Predicted Marsh Change by 2100
All CT Tidal Marshes- Alternative SLRs



No. Shore L. I. Low Marsh Dominated Coastal Wetland

Low Marsh

High Marsh

Caumsett State Park, Kings Park, NY



LIS’ Saltmarsh Future?

Narrow River, Jim Turek, NOAAColonel Green Marsh, Mark Stolt, URI



Large (> 10 acres) Higher Probability* New Marsh (2085) 

* New marsh with majority of area with probability of new marsh > 33%

Marsh
# new marsh 

areas
Total Area 

(acres) # tax parcels% of Area POS*
Hammonasset River 5 115 24 91%
Barn Island 3 124 80 50%
West River 4 39 48 16%
East River 5 41 71 7%
Hammock River 3 14 47 1%
Black Hall River 4 31 31 0%
Great Island 7 49 82 43%
Lord Cove 1 34 11 89%
Plum Bank Oyster River (PBOR) 2 20 88 10%
Quinnipiac River 6 63 28 27%
Selden Creek 7 103 14 77%
Stratford Great Meadows 7 107 48 29%
* Protected Open Space

CT’s 21 Largest Tidal Marshes

Presenter
Presentation Notes
Indicates that Hammo. River, Barn Island, Selden Creek (a fresh tidal ‘outlier)’ and Stratford G.M. marshes are largest marsh migration areas but West/East River have little POS migration area 


2085

		 New Marsh > 10 acres by 2085 with > 50% of Area Having > 33% Probability of Being New Marsh 

		Marsh		# new marsh areas		Total Area (acres)		# tax parcels		% of Area POS*		Acres in POS**

		Hammonasset River		5		115		24		91%		104.62

		Barn Island		3		124		80		50%		61.34

		West River		4		39		48		16%		6.45

		East River		5		41		71		7%		2.87

		Hammock River		3		14		47		1%		0.09

		Black Hall River		4		31		31		0%		0

		Great Island		7		49		82		43%		21.36

		Lord Cove		1		34		11		89%		30.06

		Plum Bank Oyster River (PBOR)		2		20		88		10%		1.99

		Quinnipiac River		6		63		28		27%		17.1

		Selden Creek		7		103		14		77%		79.57

		Stratford Great Meadows		7		107		48		29%		31.46

		* Protected Open Space

		Excludes >33% prob. new marshes less than 10 acres





2055

		 Areas New Marsh > 10 acres by 2055 with > 50% of Area Having > 33% Probability of Being New Marsh 

		Marsh		# polygons		Total Area of all polys		# Owners		% of Area as POS

		Hammonasset River		8		48.79		11		91%		44.24

		Great Harbor		0		0.00		0

		Barn Island		3		5.08		3		86%		4.38

		West River		1		0.98		3		0%		0

		East River		1		5.76		6		0%		0.02

		Menunketesuck River		0		0.00		0

		Hammock River		1		3.81		17		1%		0.02

		Black Hall River		2		0.68		5		0%		0

		Essex Great Meadows		0		0.00		0

		Great Island		3		22.08		14		50%		11.12

		Gulf Pond Indian River		0		0.00		0

		Hoadley Neck Stony Creek		0		0.00		0

		Lord Cove		4		35.40		14		68%		24.09

		Plum Bank Oyster River (PBOR)		0		0.00		0

		Quinnipiac River		1		5.71		4		16%		0.9

		Selden Creek		4		21.52		9		66%		14.18

		Stratford Great Meadows		10		82.94		39		32%		26.68

		Ferry Point		0		0.00		0

		Nells Island		0		0.00		0

		Ragged Rock  Creek		0		0.00		0

		Pattagansett River		0		0.00		0

				38		232.75		125		54%		125.63

		polygon less than 10 acres







Marsh 2010 High 
Marsh (acres)

2100 High Marsh (>33%) 
(acres)

2100 Total Marsh 
(acres)

2100 Marsh Ratio 
High : Total

Resilience Ranking 
High Marsh / Total Marsh

2100

Stratford Great Meadows 383 128 777 0.164 1
Ferry Point 97 19 126 0.150 2
Nells Island 398 86 691 0.125 3
West River 333 50 525 0.095 4
Gulf Pond Indian River 150 26 292 0.091 5
Ragged Rock Creek 338 36 412 0.087 6
Pattagansett River 145 21 250 0.082 7
Plum Bank Oyster River 376 49 611 0.080 8
Barn Island 316 54 680 0.080 9
Hammonasset River 300 80 1086 0.074 10
Black Hall River 92 22 342 0.065 11
Selden Creek 2 24 426 0.056 12
Great Harbor 35 9 162 0.055 13
Menunketesuck River 182 16 301 0.055 14
Hammock River 300 26 481 0.054 15
Great Island 697 51 960 0.053 16
Hoadley Neck Stony Creek 118 9 198 0.047 17
Essex Great Meadows 164 10 209 0.046 18
Lord Cove 403 24 579 0.042 19
East River 778 50 1285 0.039 20
Quinnipiac River 530 45 1316 0.034 21

Coastal Marsh Resilience to SLR by 2100*

* Ranked according to % of total marsh forecasted to be high marsh (with >33% probability) by 2100  - considers ALL SLAMM SLR scenarios



Road Flooding Bluff Pt. State Park, Groton, CT
11/26/18 Extreme High Tide Event

2 feet of tidal water at Amtrak overpass from catch basin surcharge/Poquonnuck River flooding
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Modify Hydraulic Connections at Road Crossings

Future marsh 
migration area or 

or housing 
development?

Modified hydraulic 
connection?

Existing Marsh

Presenter
Presentation Notes
Will new development (lower right) occupy future marsh migration areas?Can road reconstruction/elevation in marshes help save marshes by modifying existing / creating new tidal hydraulic connections?



Future 
marsh?

SLR Marsh Creation/Restoration Opportunities as Mitigation for Tidal Wetland (TW) Filling
For Road Reconstruction in Tidal Wetlands (TW)

Tidally-
unconnected 

inland wetland/ 
upland = future 

tidal marsh  
with culvert 
modification

West River Marsh

direction of culverts imagetidal
non-
tidal

Future road 
reconstruction 

requiring TW fill

Invert elevation 
restricts tidal flow  

to south side of 
road?

Presenter
Presentation Notes
This is an example of potential TW creation area at 197  3 Mile Course road, Guilford. Green shaded area (upper left) is an inland wetland/dry upland area below the future tidal wetland boundary elevation (WBE) with 1 m of SLR by 2100. Image in upper is road crossing a watercourse with hydraulic connection (downstream direction of flow only) to the tidal wetland (West River Marsh) on south side of 3 Mile Course Road and the inland wetland/watercourse on the north side of road.



Road Flooding Mgt. = Marsh Management

Road Flooding Management Marsh Migration Management

new marsh 
migration area

Hmm?

Vertical marsh migration rate = 6.5-6.6 mm/yr (@ Sherwood Island State Park); 1.7-2.1 mm/yr
(Hammonasset State Park). Based on 5 decades of sediment foraminifera analysis. RSLR at Bridgeport for 
1964-2018) = 2.9 mm/yr.



Barn Island WMA, Stonington, CT

new marsh 
migration area

Hmm?

Historic Rates of Lateral Marsh Migration? 

Vertical marsh migration rate = 6.5-6.6 mm/yr (@ Sherwood Island State Park); 1.7-2.1 mm/yr (Hammonasset State Park). 
Based on 5 decades of sediment Foraminifera analysis. RSLR at Bridgeport for 1964-2018 = 2.9 mm/yr., Anisfeld, et al. 2019











https://cteco.uconn.edu/projects/slamm/photos/ctcoasttour/index.html#node3


Marsh migration area conservation vs. marsh restor./creation?

Marsh migration area regulation vs. acquisition?

Marsh migration conservation area priorities?

Greatest obstacles to successful marsh migration conservation?*
* (other than $)

Marsh Management Questions

Presenter
Presentation Notes
How do I make each preceding bullet disappear/dissolve after advancing to next bullet?



Questions?
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