RELATIVE SEA LEVEL RISE
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For Boston to effectively plan for the impacts

of climate change, there must be a shared
understanding about what these impacts are
likely to be. While the Intergovernmental Panel
on Climate Change publishes global climate
projections, the impacts of climate change vary

by location, and therefore local projections are
needed for better-informed planning. Since the late
2000s, there have been a number of vulnerability
assessments and adaptation plans published for
the Boston region, which have included local
climate change projections. Because knowledge of
climate change is continually growing, the BRAG
was charged with identifying and evaluating the
most-recent data available for the Boston region on
climate change impacts.

The findings reported here reflect a consensus
among the scientific community, including a
scientific approach to uncertainty. Currently,
the largest source of uncertainty related to
understanding the future impacts of climate
change is our lack of knowledge about the future
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scenarios to underlie their climate projections,
based on projections about future population
growth, development patterns, and energy use.
Climate projections for the next few decades are
relatively consistent, regardless of their underlying
emissions scenario, because the past 200-plus
years of human actions have already caused
changes to our climate and will continue to do
so. However, the projections become increasingly
different further into the future, because human
actions going forward will have an important
and compounding effect on whether climate
change accelerates or slows down. Another
source of uncertainty is the complexity of natural
processes, which scientists are still working to
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better understand. There is also a certain amount of The magnitud

naturally occurring interannual and interdecadal
climate variability (also called “internal
variability”). Finally, there appear to be “tipping
points” in the climate system, which have the
potential to result in larger, more rapid changes,
and our understanding of these events is limited.
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There will be more days of extreme
heat. Compared to the period from
1971 to 2000, when an average of 11
days per year were over 90 degrees,
there may be as many as 40 days over
90 degrees by 2030 and 90 days by
2070—nearly the entire summer.

Heat waves will become more
common, last longer, and be hotter.
The City of Boston defines heat

waves as periods of three or more
days above 90 degrees, and heat waves
are a leading cause of weather-related
mortality in the United States.

Although winters will likely

be warmer, the risk of frost and
freeze damage and cold snaps will
continue. While from 1981 to 2010,
Boston reached below freezing almost
one out of three days per year, by the
end of the century, this may happen
only around one in ten days.

Future temperatures in Boston will
depend on how much we are able to
cut our greenhouse gas emissions.
The rise in temperatures between
now and 2030 is largely consistent
among all emission scenarios.
However, the scenarios show that
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The pace of relative sea level rise is
accelerating. Over the entire twentieth
century, sea levels rose about nine inches
relative to land. Another eight inches

of relative sea level rise may happen by
2030, almost three times faster. By 2050,
the sea level may be as much as 1.5 feet
higher than it was in 2000, and as much
as 3 feet higher in 2070.

As sea levels rise, a deeper harbor
will mean higher and more powerful
waves. Although Boston remains
relatively protected from Atlantic waves
by Winthrop, Hull, and the Harbor
Islands, stronger waves are more likely
to damage sea walls and erode beaches.
The outer islands and peninsula
shorelines of Boston Harbor are likely
to experience these impacts to a greater
extent than the Boston proper shoreline.

A major reduction in global greenhouse
gas emissions can have a tremendous
impact on the future of Boston Harbor.
While sea level rise projections for

2030 are consistent across all emission
scenarios, in later years big differences
exist between scenarios. With a sharp
emissions reduction, we may be able

to keep end-of-century sea level rise to
under two feet, while higher emissions
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However, changes in daily heavy
snowfall events can be quite different
from changes in annual snowfall.
Expected changes to individual heavy
snow events, ice storms, and drought
are not clear.

Both stormwater and riverine flooding
are affected by extreme precipitation.
Boston’s stormwater drainage system
may be overwhelmed by major rain
events. It may be further compromised
by sea level rise as drain outlets are
flooded by the rising ocean, reducing
the ability of the drainage system to
convey stormwater to the coast. River
flooding is also likely to increase,

but there are large uncertainties
associated with river flooding due

to the complexity of the climate and
hydrological systems involved.

If we take action to cut global
greenhouse gas emissions, we can
prevent the most extreme precipitation
projections from becoming a reality.

A commonly used measure of major
rain and snow events is the amount of
precipitation that has at most a one-
in-ten annual chance of falling during

a 24-hour period. While projections

for these events are similar in the
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Current climate projections do not
provide a clear projection of how the
intensity, frequency, and trajectory
(tracks) of tropical and extratropical
storms will change. Extratropical
storms (like blizzards and nor’easters)
have cold air at their centers. Tropical
storms, on the other hand, have
warm air, which means that they can
develop into hurricanes more quickly.
There are large uncertainties about
how climate change will affect future
storms. This is particularly true for
extratropical storms. For tropical
storms, there is some evidence that
their intensity has been increasing.

If tropical storm intensity increases,
major hurricanes (Category 3 and
greater) could occur more frequently,
even if the total number of tropical
storms does not increase.

Rising sea levels mean that any
given storm will cause more
flooding in the future than it would
today. During a storm, winds can
blow ocean water toward the land,
creating a “storm surge” on top of the
baseline sea level. When storm surge
is combined with tidal processes,

the result is known as a “storm tide.”




