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Waves crashed against the sea wall last month on Lighthouse Road in Scituate.

The seas are rising fast — and even faster in
Mass.

By Matt Rocheleau

GLOBE STAFF  FEBRUARY 25,  2016

A new study released this week found that the world’s oceans rose significantly faster last century
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than in any of the previous 27 centuries. It also showed levels increasing even faster along the East

Coast, including the shores of Massachusetts.

Researchers say they expect sea level rises in our region to continue to outpace other parts of the

world.

“There are reasons to think Boston and other areas of New

England and along the East Coast will continue to see

greater relative sea level rise than the global average,” said

Andrew Kemp, an assistant professor in Tufts University’s

Department of Earth and Ocean Sciences.

“We know there are a lot of processes that are going to

make it a lot worse here than other parts of the world,” he

added.

Kemp and another area researcher, Jeffrey Donnelly of the Woods Hole Oceanographic Institution, in

recent years helped study and collect data about how sea levels have risen along the shores of

Massachusetts and Connecticut.

2014: How Boston is —
and should be —
preparing for rising seas
Five things the city is doing now, and five more

things it ought to be doing.
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 For protection from the rising sea,

look to Europe’s example

 Is winter over for Boston?

Their analysis, along with research by another local scientist, Harvard geophysics professor Jerry

Mitrovica, was included in a study published Monday in the Proceedings of the National Academy of

Sciences.

That new study, which made headlines, calculated that the global sea level rose by about 5.4 inches

between 1900 and 2000. Scientists say the sea level rise is being caused by global warming melting

the polar ice caps.

At three sites where data has been tracked in

Massachusetts, the sea level rise was higher.

In Barnstable, there was an 11.1-inch increase in sea levels

in the 20th century, the study found. In Revere, the water

rose 9.3 inches. At Wood Island, it increased by 8.8 inches.

Three other sites in Connecticut all saw sea levels rise by

more than 10 inches.

The largest increase was 15.2 inches at a spot in New

Jersey. Other parts of the Garden State as well as spots in North Carolina also saw increases larger

than the global number.

The findings are similar to previous research that has found sea levels to be rising faster along the

East Coast than in other parts of the planet.

So why has the ocean swallowed more of the shorelines here?

“The ocean isn’t a bathtub. It doesn’t rise equally everywhere,” Kemp said.
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One key factor is that we’re sinking.

“On the East Coast of the US, the biggest change [until about 1850] was that the land was going down

rather than the sea going up,” said Kemp.

He explained that the massive sheet of ice that covered Canada during the Ice Age was so heavy that it

caused the land below it to be pushed downward, which triggered a rise in land in other areas,

including New England.

As ice from the Ice Age melted, it reversed that process, and it’s still not done. Kemp said land here is

still sinking at a rate of about 1 millimeter annually and we can expect that to continue for at least the

next 1,000 years.

“The process goes on for thousands of years even after the ice melts away,” he said.

Another factor responsible for sea levels rising faster here than in other parts of the world is a

slowdown in the Gulf Stream in the Atlantic Ocean.

The Gulf Stream creates a “hill” of water in the Atlantic Ocean that’s roughly parallel to the shores of

the East Coast. But the Gulf Stream has been slowing down, causing the hill to flatten out, leading to

higher sea levels along the Eastern Seaboard, said Kemp.

A third factor is the melting of ice at the top of the world, including places like Greenland. A large ice

sheet has a strong gravitational pull and as it melts, it not only adds water to the ocean, but the ice

sheet also loses mass. That loss of mass weakens the ice sheet’s gravitational pull, causing water to

flow away from it, experts say.

“Boston has a lot more to fear than Greenland, which of course is counterintuitive,” said Kemp.

The study released this week — which was largely in line with other recent studies on the topic — also

projected that by 2100 global sea levels will rise by anywhere from another 11 inches to another 4 feet

4 inches. The increase will depend on how much greenhouse gas emissions, which scientists say cause

global warming, can be reduced.

Concern over rising sea levels has spurred cities around the world into action.
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Senator Edward J. Markey, a Massachusetts Democrat, said more must be done to cut back harmful

emissions and to prepare for the effects of global warming.

“Because of climate change, Massachusetts is already experiencing sea-level rise and stronger storms

that flood homes and businesses,” he said in a statement.

“Without action, Fenway Park could be Fenway Pond and the Back Bay would go back to being a bay,”

Markey added. “We need to put in place the laws and policies that dramatically cut carbon pollution

and help communities respond to this growing threat.”

In Massachusetts, state and local officials, utility companies, and others have taken steps to try to

prevent and prepare for impacts from potential flooding, including efforts to shore up coastal areas

and dams, review building codes, and measure what would happen to tunnels and other

infrastructure under flood conditions.

“Hurricane Sandy was a wake-up call for leaders in Massachusetts, especially in Boston,” said Ken

Pruitt, executive director of the Environmental League of Massachusetts. “If it had been angled just a

little differently, it would have slammed into Massachusetts instead of New Jersey and caused

extensive damage.”

He pointed out that much of the state’s population and infrastructure is situated near the ocean.

“Coastal property is some of the most sought-after in the state,” he said. “As sea levels rise, it puts a

lot of real estate and people in harm’s way.”

Pruitt said his organization is one of several urging political leaders to bolster efforts to plan for the

future.

“It’s no longer a question of if, it’s a question of when, and any prudent government needs to start

planning for the impacts now.”

Massachusett rising sea levels
According to a sea-level study released Monday, three Massachusetts areas had greater increases than the global
average.

Global sea level rise, 1900 to 2000
(IN INCHES)
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What causes higher sea levels
Three phenomenum are responsible for higher sea levels in New England compared with the global average.

1 Ice Age melt

The ice that covered Canada during the Ice Age was so heavy that it caused the land below it to be pushed downward,
triggering land to rise in New England.

As ice from the Ice Age melted, it triggered a reversal of that process, and it’s still not done.
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2 Slowing Gulf Stream

The Gulf Stream creates a “hill” of water in the Atlantic Ocean off of the East Coast. But the Gulf Stream has been
slowing down, causing the hill to flatten out, leading to higher sea levels along the Eastern Seaboard.
Earth’ rotation pushes the hill towards the East coast.

3 Melting ice sheets
A large ice sheet has a strong gravitational pull and as it melts, it not only adds water to the ocean, but the ice sheet also
loses mass. That loss of mass weakens the ice sheet’s gravitational pull, causing water to flow away from it.

How much sea levels rose during the 20th century
Estimates compiled for a recent study show parts of New England saw particularly sharp rises in relative sea
levels. Global sea level rose by about 5.4 inches between 1900 and 2000, the study found.

Location (24 total) Site (52 total) Relative sea levels rise (in inches) Margin of error (+/-) (in inches)

New Jersey Cape May Courthouse 15.2 1.7

New Jersey Leeds Point 14.8 1.6

New Jersey Cheesequake Marsh 13.7 2.0

North Carolina Tump Point 13.7 1.6
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Louisiana Lydia 13.4 3.3

North Carolina Hatteras Island 13.4 3.0

North Carolina Sand Point 13.1 1.9

Nova Scotia Chezzetcook 12.4 1.8

Massachusetts Barnstable 11.1 2.2

North Carolina Croatan National Forest 10.9 2.2

Connecticut East River Marsh 10.7 1.9

Connecticut Indian River 10.7 2.0

Connecticut Barn Island 10.6 1.8

Greenland Nanortalik 10.5 4.3

North Carolina Wilmington 10.2 2.1

Massachusetts Revere 9.3 1.8

Massachusetts Wood Island 8.8 1.9

New Zealand Pounawea 8.2 2.4

Greenland Aasiaat 8.0 4.1

Iceland Vioarholmi 7.7 3.0

Tasmania Little Swanport 7.4 3.0

Spain Muskiz Estuary 7.4 3.1

Florida Nassau 7.2 1.9

Seychelles Barbarons 7.1 4.1

South West England Thurlestone 7.0 2.4

South Africa Kariega Estuary 6.9 3.5

Greenland Sismiut 6.6 4.1

Brittany Arun 6.5 1.9

Rio de Janeiro Itaipu-Acu 6.0 3.5

South Africa Groenvlei 5.8 3.3

New Zealand Blueskin Bay 5.8 2.2

Spain Urdaibai Estuary 5.7 2.8

Denmark Ho Bugt 5.6 3.1

Isle of Wight Newton Estuary 5.6 2.4
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Get Today’s Headlines from the Globe in your inbox:

Israel Casesarea 5.6 4.1

Brittany Tresseny 5.5 2.4

South Africa Langebaan 5.2 3.5

Cook Islands Aitutaki 4.9 3.4

Cook Islands Rarotonga 4.8 3.1

Christmas Island Christmas Island 4.7 2.9

Scotland Loch Laxford 4.4 2.8

Santa Catarina Ponta de Itapiruba 4.3 4.3

Rio de Janeiro Mangaratiba 4.3 3.6

Rio de Janeiro Frade 4.3 3.7

Rio de Janeiro Buzios 4.1 3.7

Santa Catarina Cape of Santa Marta 3.9 4.0

Rio de Janeiro Arraial do Cabro 3.5 3.7

Rio de Janeiro Parati-Mirim 3.4 3.9

Rio de Janeiro Ilha Grande 3.4 3.9

Scotland Wick 3.3 2.6

Scotland Kyle of Tongue 3.3 2.8

Rio de Janeiro Tarituba 3.2 3.9

Global sea level Global sea level 5.4 0.6

Matt Rocheleau can be reached at matthew.rocheleau@globe.com. Follow him on Twitter @mrochele
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