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Today Emily, Sarah and I are going to talk about climate change on 
Nantucket but we aren’t talking specifically about sea level rise or 
erosion.

We want to look at the other ways climate change will and already is 
impacting Nantucket.

Following is an introduction to climate change impacts that are less 
talked about. Once we introduce those, we circle back to talk about the 
Hope for Nantucket, the resilience already present in our open space, 
our conservation lands, our advocacy and education and our research 
on island.
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Groundwater Impacts

● Nantucket Island has a sole 
source aquifer similar to the 

one on Cape Cod.

● Freshwater underlies our 
island, serving as our 

freshwater source

● Water table: distance of 
groundwater below the soil 

surface

● Where the water table is 
higher than the soil, we get 
wetlands, ponds, lakes etc.

● The fresh groundwater and 
water table will be impacts 

by rising sea levels.
Source: USGSslide created by: Jen Karberg



Rahimi et al. 2020. Compound Inundation Impacts of Coastal Climate Change: sea-level rise, groundwater rise, and coastal precipitation. water

As sea level rises, 
the 
salt/freshwater 
boundary will 
move farther 
inland, 
particularly on 
coastal 
shorelines.

This diagram 
shows that 
movement 
farther inland.
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Salt water intrusion

As the salt/freshwater barrier gets pushed 
inland, the risk of salt water intrusion into drink 
wells and natural wetlands increases 
dramatically.

Some areas in Madaket already see brackish 
conditions in drinking water wells - this will 
increase as the groundwater levels are shifted 
by sea level rise.
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source: US Environmental Protection Agency



Rahimi et al. 2020. Compound Inundation Impacts of Coastal Climate Change: sea-level rise, groundwater rise, and coastal precipitation. water

Rising sea levels will 
also cause the water 
table to rise up, 
towards the soil 
surface.

Estimates by the USGS 
on Cape Cod predict 
2ft of water table rise 
with a 6ft rise in sea 
level.

Rising water tables 
means less distance to 
wet soil or water below 
the soil surface. 

Increase wetland 
areas, decreased 
distance between 
groundwater and 
septic systems, more 
water in basements, 
issues with buried 
electrical lines etc.
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We can make predictions on 
Nantucket: The USGS maintains 
10 groundwater level sampling 
wells. These wells are sampling 
every month by the Nantucket 
Land Council for over 40 years.

Currently groundwater averages 
6-12ft below our soil surface but 
can be much shallower in places.
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Source: Nantucket Draft Coastal Resilience Plan, Arcadis, 2021

Red to orange colors indicate areas 
where current groundwater is 0-2ft 
below the soil surface. With predicted 
2ft rise - we could see groundwater at 
the soil surface in more places in the 
next 30-50 years.

And these impacts will be seen farther 
away from the shore than sea level rise.

Groundwater rise is predicted to be 
seen up to 3 times farther inland than 
rising seas.

The data is available to begin making 
these predictions for Nantucket.
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Easton St

The circle at Easton St near Brant Point: this 
has been a mown grass park but the 
southwestern corner now has freshwater 
wetland plants. 

This shows an impact of more than just 
occasional storms - groundwater needs to be 
at the plant roots for greater than 75 days in 
the growing season to convert to wetland 
plants.
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Salt Marshes and Sea Level Rise

Switching gear to salt water wetlands: salt marshes are excellent at holding, storing and 
managing storm surge and floods. As long as they remain healthy….
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Extra Nutrient input can harm salt marshes

Salt marshes naturally filter excess nitrogen and phosphorus that runs off uplands. But current research is seeing a 
tipping point, too much nutrient in the salt marshes is leading to salt marsh death. As the salt marsh dies and erodes 
away, it can no longer buffer uplands during storms.

Source: Johnson et al. 2016 Saltmarsh plant response to eutrophication. Ecological Applications 26:2649-2661
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Salt marshes are designed to migrate naturally. As salt water moves up elevation, salt marsh plants 
move with. This process has happened slowly across the landscape for a long time. In general, 
Nantucket’s salt marshes will keep up with sea level rise for the next 40-50 years….IF nothing gets in 
the way of migration…..
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Folger’s marsh during a 
high tide/storm surge

Many salt marsh areas on 
Nantucket contain 
barriers to migration 
from roads to lawns to 
houses to bulkheads. 
These restrictions create 
a serious impact to local 
salt marsh resilience.
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New England Warming

EPA 2016, Hayhoe et al. 
2007



Earlier springs in 
New England

New England and 
Massachusetts have been 
experiencing earlier 
spring-like temperatures 
more frequently. This can 
have consequences for 
our flora and fauna. 



Similarly our sea surface 
temperatures are warming at 
higher rates in New England. 



Migration

Eastern Tent Caterpillars

Ecological, economic, and cultural impacts

Invasive species

Native flowering and fruiting



Precipitation changes; Amount changes and timing is variable

Climate Science Special Report, US GCRP, 
2017

• 10% increase in 
precipitation over the 
last 50 years in 
Massachusetts



Increased erosion, flooding potential, and 
storm water runoff

Changes to precipitation can come in the form of 
more frequent storms or more heavy rain in episodic 
events leading to increases in erosion, potential 
flooding, and stormwater runoff. 



Climate Change Impacts on Freshwater Ponds

Increasing storm intensity with shorter 
periods of heavy rainfall results in greater 
surface run-off, “stormwater” as well as 
erosion of soil and sediments. This type of 
run-off carries more pollutants directly into 
water bodies without the filtration through 
soils and vegetation that we see with 
longer soaking rains.



Increasing Precipitation and Temperature

Increasing atmospheric temperatures anc changes in the duration of our growing season results in 
warmer water for longer periods of time. These changes impact not only fish and faunal species but also 
aquatic vegetation AND algae. Changing conditions will allow blue-green algae to outcompete other 
species and ultimately result in an icnrased incidence in Harmful Algal Blooms (HABs).



Climate Change Impacts on Marine Systems 

Higher intensity rain events will also contribute to increasing 
pollutant loads through more direct run-off to our marine 
environments and harbors.



Marine Harmful Algal Blooms

NOAA’s National Centers for 
Coastal Ocean Science (NCCOS)

Changing conditions 
will also result in an 
increase in algal 
blooms in our 
harbors and 
nearshore 
environments.



Water quality in Nantucket Harbor is hugely 
influenced by physical characteristics including 
shape and depth as it relates to overall circulation.



Erosion, Sand Movement, and Circulation

Factors like storm intensity, seal level rise and 
erosion will impact the shape and dynamics of 
circulation throughout the harbor in the future 
which may also impact flushing rates in 
unknown ways.



Warmer waters will continue to reduce the incidence 
of ice in freshwater ponds and throughout the 
harbors and sound which will impact the entire 
aquatic ecosystem.



The NLC is focusing on ecosystem impacts through the lens of the 
health of our eelgrass population. Eelgrass is a keystone species of 
our harbor environments providing ecosystem services including: 
habitat for shellfish and finfish, nutrient attenuation, sediment 
stability, buffering of shorelines from waves and erosion, and 
seagrasses play a significant role world-wide in carbon 
sequestration.

Warming temperatures will impact eelgrass directly as plants become stressed beyond a certain 
temperature threshold. Warmer waters and increased incidence of algae results in decreasing water 
clarity and the ability of eelgrass to photosynthesize.



Eelgrass Migration

Can eelgrass migrate in response to 
rising sea level? This will depend on 
the rate of change and whether or 
not it has anywhere to go.



Nantucket has HOPE for Climate Change
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Nantucket’s Inherent Resilience

Resilience comes in many forms and while the impacts of climate 
change to Nantucket are many, so is hope in the form of our resilience.

Nantucket has many active conservation organizations conducting 
research, educating the community, advocating for resilience and 
simply protection resilience open space from conservation.
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Resilience to rising groundwater: 
protected wetlands

State and local regulations 
protect wetlands and the 
buffers around these wetlands. 
Examining and potentially 
increasing those buffers may 
protect areas where 
groundwater will rise in the 
future.

Looking at the current extent of 
wetlands on island, we can 
predict where groundwater will 
rise and take active steps: 
conservation, reduce 
development and alter 
development that will be an 
issue.
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Predictions of 
groundwater depths in 
2050.

Many areas will 
groundwater will rise, 
will already be impacted 
by sea level rise - and 
Nantucket is making 
plans to adapt already.

But inland areas will see 
more freshwater as well. 
Luckily - many of these 
areas are already 
conservation land. 
Management and 
protection of this 
resilient open space will 
help give the water a 
place to go. Source: Nantucket Draft Coastal Resilience Plan, Arcadis, 2021

slide created by: Jen Karberg



Rising Groundwater - give the water space
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Salt marsh health can be 
protected through enhanced 
fertilizer regulation and 
active marsh management.

Of the ~1600 acres of salt 
marsh on Nantucket, the 
Nantucket Conservation 
Foundation owns ~1200 - 
giving a lot of protection.

We are examining our salt 
marshes to look for health 
as well as restrictions to 
migration.

The sand road to the north 
of Eel Point road was closed 
2 years ago - already the salt 
marsh is moving into the 
road and migrating away 
from rising seas.
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Polpis Rd represents a major restriction to Folger’s marsh migration. It’s also a human health and safety issue when 
Polpis rd becomes impassable during storm surge - it’s a spot to improve both ecology and community function. 
While a bigger culvert will allow water to move under the road, we advocate for a bridge to increase salt marsh 
resilience. slide created by: Jen Karberg



Bridges over salt 
marshes, as seen here, 
allow the actual salt 
marsh, and all of it’s 
value as a resilient 
habitat, to migrate 
under the road. Culverts 
tend to allow just water 
to move under the road.
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Source: Envision Resilience Nantucket

Another solution to restricted salt marshes is active 
conversion of developed areas back to salt marsh. This 
image envisions returning Washington St. Extension 
back to a salt marsh while giving space for human use.
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And the last option is to 
gain more salt marsh area, 
buy more time, by building 

the salt marsh out!

Oyster castles reefs like the 
one pictured here slow 
down harbor water and 

waves. Placed in front of a 
salt marsh, they reduce 
marsh erosion and loss. 

They may also create a low 
energy wave area so that 

sediment accumulates and 
salt marshes build out 

towards the oyster reef. This 
can be passive or assisted 

migration and can help gain 
salt marsh area where 

migration is not possible. 

NCF is piloting a similar 
project in Polpis Harbor 

starting 2021.A completed array of oyster castles at Chincoteague NWR. Credit: TNC
slide created by: Jen Karberg



Open space as a coastal resiliency asset

• Open space as space for mitigation strategies

• More resilient landscapes

• Reduce carbon emissions and improve air quality

• Maintain habitat health and connectivity



Observe, record, and communicate
At the Linda Loring Nature Foundation we research, record, and communicate 
about many different types of climate change impacts. Go to llnf.org to learn about 
all of these research and monitoring topics. 



This map of the Linda Loring Nature Foundation at 3, 6, and 9ft 
sea level rise illustrates how the land can act as mitigation for 
climate change impacts. 



LLNF and other land trusts can work with 
our CR planning to implement aspects of 
the CR plan such as ecological restoration, 
salt marsh migration, and can potentially 
contribute to research needs. 



A biologically diverse landscape is a more 
resilient landscape



Wellhead Protection Districts

Resilient Landscapes on Nantucket are supported by the open space and habitat protection work that our 
community has championed for decades. The NLC’s core advocacy work is all about facilitating small scale changes 
across private properties that contribute to a greater mission. Island wide policy and regulations are what guide the 
overall use and management of all land, and are equally as important as property specific stewardship. Regulations 
implemented in our wellhead protection districts protect the quality of our island water supply.



Fertilizer Management and Reduction

Fertilizer regulations require BMP’s 
to reduce impacts from nutrient 
pollution on our waters.



Future Development Policy and          
Regulations...

Hazard Mitigation Map via Town GIS website

We must continue to uphold and/or 
improve protection of our coastal 
resources via our wetlands bylaw and 
the standards of our local and critical 
wetland protection regulations, as well 
as general island wide policies and 
zoning specific changes that directly 
address how we continue to use and 
develop our properties. 

“We cannot retreat until we stop 
advancing”.

We must work as a community to 
“REIMAGINE” our policies based on 
our best projections about the future.



Freshwater Ecosystem 
Monitoring and Management



Ongoing monitoring of island ponds and HABs help educate and communicate about local 
conditions as well as build the knowledge needed to determine the best ways to manage 
thee systems in the future.





Eelgrass Health Assessments and Restoration

We have begun a long term monitoring program of the island’s eelgrass beds in Nantucket and Madaket Harbors. 
These health assessments will continue to help us understand the stresses they face and some ways we can 
intervene from a restoration perspective. We are collecting long term light and temperature data to monitor 
changes as our climate warms. 



We are continuing to pursue 
eelgrass transplanting off 
Monomoy and are gearing up to 
add a seeding program in 
collaboration with the Town NRD 
next year.



We continue to investigate additional 
variable impacting eelgrass including 
boat use and an increasing population of 
the invasive European green crabs.



Collaborations: Nantucket Biodiversity Initiative
“nearly 20 years promoting biodiversity”

Nantucket organizations collaborate on data collection and 
education about how to build a more resilient environment!



Collaborations: ACKlimate Nantucket
Promoting Climate Action Through Community Engagement



THANK YOU!
Questions and Conversation...


