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The four 
salt 

marshes:

Forest Beach, 
Cockle Cove, 
Bucks Creek, 
Oyster River



Overview of this report.
A.Current trends of CO2 and local sea level rise (Nantucket, Boston 

and Woods Hole) 

B. Loss of salt marsh in Chatham by 2050, 2070 and 2100 (based on 

the CCS study)

C. Chatham parcels most suitable for future marsh migration (based 

on the CCS study)

D. Flooding and wave surge for residences (based on MC-FRM)

E. Low-lying roads and isolated neighborhoods (based on MC-FRM)



Report section A: 
Current trends of CO2 and local 

sea level rise (Nantucket, Boston 
and Woods Hole) 



Global CO2 atmospheric content in parts per million. (Data from Scripps.) 

Global emissions continue to increase, despite the growing competitiveness of renewable 

energy. Greenhouse gas emissions trigger natural processes in glacier melting, ocean currents, 

tundra thawing, etc., which in turn release more carbon and methane.



Atmospheric CO2 drives global (and local) warming

Continuing burning of fossil fuels raises CO2 levels; causing global warming 

through the greenhouse effect; which results in sea level rise (both by melting 

glaciers and ice caps, and by heating and expanding the water in the oceans).



Sea level rise measured at Woods Hole. (Data from NOAA at 

https://psmsl.org/data/obtaining/stations/367.php .) 

https://psmsl.org/data/obtaining/stations/367.php


Sea level rise measured at Boston. (Data from NOAA at 
https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8443970 ) 

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8443970


Comparison of predictions of sea level rise in the next 75 years. 

The CCS study relied on predictions for Nantucket from the UNôs 2021 

Intergovernmental Panel on Climate Change (IPCC) 6th assessment report (AR6), 

which predicted 2.9 ft of sea level rise by 2100. However, this now seems to be a 

very conservative value. The Pleasant Bay Climate Adaptation Action Plan of 

2024 adopts an estimate of 4.0 ft (ñintermediateò) or 8.0 ft (ñhighò) by 2100.



Report section B:
Loss of salt marsh in Chatham 

by 2050, 2070 and 2100 
(based on the CCS study)



Loss of salt 
marsh in the 
four marshes 
by 2050, 2070 
and 2100 
(based on the 
CCS study): 

ÅSalt marsh area is shrinking with sea level rise. 

ÅA loss of 62% of marsh land in the study area. 

ÅStudy uses conservative assumptions. 2100 effects may occur 
as early as  2070. 

ÅThis does not take into account private property ownership, 
which will limit marsh migration.

Existing 
salt marsh



Abundance of purple marsh crabs

ÅWhile native to New England, responsible for 
considerable recent salt marsh loss in many 
areas throughout the Cape Cod

ÅUnlike fiddler crabs and other local varieties, 
purple marsh crabs eat salt-marsh grasses, 
thereby destroying the marsh. 

ÅNo known practical solution to the over-
population of these nocturnal crabs. 

ÅNext study will look for signs of these crabs at 
the other 9 marshes.



Report section C:
Chatham parcels most suitable for 
future marsh migration (based on 

the CCS study)



Map of parcels in South Chatham that include potential marsh migration areas, 
given 3 ft of sea level rise. Numbers on properties are their street numbers. 



Map of parcels in West Chatham that include potential marsh migration areas, 

given 3 ft of sea level rise. 



Characteristics of areas where salt marsh 
migration could occur 

Å418 residential properties surround the four salt marshes -- 
full valuation $571 million in 2022

ÅOnly small portions of most properties affectedðmany 
already protected by wetlands bylaws.

ÅHowever, about 40 houses overlap or abut the potential marsh 
area.



Next steps
ÅComplete similar study for 9 other Chatham salt marshes:

ÅHigh-res maps of land elevation and slope around marshes

ÅMeasure sedimentation rates in marshes

ÅCatalog vegetation types and signs of purple crab

ÅPredict future marsh migration areas

ÅIdentify future wetland areas not currently protected by bylaws or 
conservancy designations.

ÅWork with individual homeowners to protect threatened portions of their 
properties. 



Report section D:
Flooding and wave surge for 
residences (based on MC-

FRM)



Map of flooding (black areas) predicted by Massachusetts Coast Flood 
Risk Model (MC-FRM) in 2070 at a 1% probability (hundred-year flood). 



Map of flooding predicted by MC-FRM for 2070 with 1% probability (a 
hundred-year flood), overlain with the FEMA 2014 floodplain. The projected 
flooding extends out beyond the floodplain in the black areas. 
The FEMA 2014 floodplain (with colors showing flood depths) is currently 
used for the wetland bylaws regulated by Chathamôs Conservation Commission, 
as well as for flood insurance regulations.



Map of wave depth (in feet) predicted by MC-FRM for 
2070 with a 1% probability hundred-year wave surge.



Report section E:
Low-lying roads and 

isolated neighborhoods 
(based on MC-FRM)



Low-lying roads (red) likely to be isolated during a ñhundred-yearò flood in 
2070 and possible culverts (tan) to avoid restrictions and facilitate drainage.



Close up of properties isolated by a flooded 
Hardings Beach Road, showing street numbers

Roads likely to be 

impassable:

ÅCockle Cove Road:  

92 homes, assessed at 

$122 million. 

ÅRidgevale Road:

114 homes, assessed at 

$115 million.

ÅHardings Beach Road: 

382 homes, assessed at 

$578 million.

Duration and frequency of 

impasse dependent on sea 

level rises and severity of 

catastrophic storms.



ÅRidgevale Road:

114 homes, assessed 

at $115 million.

ÅCockle Cove Road:  

92 homes, assessed 

at $122 million. 



Questions & comments  
     ???


