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Salt marshes provide valuable ecosystem services
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Salt marshes have experienced centuries of natural alteration
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Salt marshes have experienced centuries of human alteration



Bromberg and Bertness (2005)

Marshes have been lost at an alarming rate



Klotzbach et al. (2018)

Coastal communities are growing more vulnerable to storm impacts

United States Economic Loss from Tropical Cyclones
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Normalized United States Economic Loss from Tropical Cyclones

Coastal communities are growing more vulnerable to storm impacts



Klotzbach et al. (2018)

Wealth is concentrated along vulnerable coastlinesWealth is concentrated along vulnerable coastlines
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Wealth is concentrated along vulnerable coastlines

2020
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Intense hurricanes are estimated to increase in frequency

Bhatia et al. (2018)



Storms have impacted salt marshes for thousands of years

Castagno et al. (2021), JCR

Age PDF

Ye
ar

 C
E

1635

1675

1727

1815

1954
1944
1938

1991 1

2

3 4

5

6

7

8  



Möller (2012)

Salt marshes contribute to coastal resilience as storm buffers



Salt marshes contribute to coastal resilience as storm buffers

Hurricane Katrina

Hurricane Rita

Hurricane Katrina Storm Surge

Hurricane Rita Storm Surge

Day et al. (2007)



Salt marshes are largely resistant to storm damage

Bay

Gulf

Franklin

Hurricane Michael, 2018

Castagno et al. (2021), Scientific Reports



Damaged marshes are less resilient to storm impacts

Castagno et al. (2021), Scientific Reports
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Salt marshes face many other threats (a non-exhaustive list)

Increased storminess Sea-level rise Marsh ditching/draining Tidal restrictions

Construction Crab herbivory (Sesarma) Invasive species (Phragmites) Pollution and runoff



Salt marsh restoration seeks to restore ecosystem services



Salt marsh restoration seeks to restore ecosystem services

1-ft culvert replaced by two 
larger, side-by-side box culverts  



Resources available from CCS

www.capecodbay-monitor.org
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Resources available from CCS
(Kings Bay Restoration Project)

www.capecodbay-monitor.org



Resources available from CCS

www.capecodbay-monitor.org
(Girgibo et al., 2023)
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A brief interlude…

mass.gov/info-details/massachusetts-shoreline-change-project
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Resources available from CCS

www.mapthatcapecod.com
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Key takeaways

katie.castagno.com kcastagno@coastalstudies.org           

• Salt marshes are key 
ecosystems in the face of 
climate change and key 
players in climate 
resilience

• Research, monitoring, and 
baseline data are key to 
assess changes and 
success

• Many resources exist to 
assess your neighborhood


