Researchers Anticipate Increased Climate Stressors

Air and Water Temperatures Increase
Regional air temperatures are predicted to rise between 2° and 6°F by mid-century, and
according to a Science article in press, the Gulf of Maine warmed faster between 2004
and 2013 than 99 percent of the global ocean (Pershing 2015). Water temperatures in
Casco Bay have increased about 3°F since the mid-1990s.
Historical data for the Portland Jetport from the National Centers for Environmental
Information (NCEI 2015) confirm that air temperatures have been increasing gradually
for decades. The greatest change appears in cold temperatures, with weaker effects
on warmer weather. By almost any measure, the region’s winters are warmer than they
were a generation ago.
Annual average temperatures have climbed slowly, at a rate of about 0.65°F each
decade over the past 65 years. Annual minimums have climbed more than twice as fast,
rising 1.3°F every ten years. Over the same period, maximum temperatures show no
consistent trend.
120

Maximum annual temp.

100
80
Temperature (F)

Increasingly, climate change is the
inescapable backdrop for all other forces
affecting the health of Casco Bay. Warming
waters increase vulnerability to waterquality problems and invasive species,
intensifying storms exacerbate stormwater
runoff pollution, and rising seas transform
the shoreline.
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Rising minimum temperatures have reduced the number of freezing days and very
cold days, especially in spring and fall. Overall, the number of very cold days (with

Days with Temperatures Below 32ºF

temperatures below zero) has also declined (data not shown).
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More Frequent and Intense Precipitation
Data from the Portland Jetport (confirmed by the 2015 Update of Maine’s Climate
Future) show that Maine is experiencing increases in both annual precipitation

Intense storms are becoming more frequent: the expected number of days with

and extreme precipitation events. These increases raise concerns about flooding,

more than 1 inch of rainfall increased from 8 in the early 1940s to 13 in the 2010s

damage to infrastructure such as culverts, increased discharges from Combined

(and a similar increase is evident in number of days with more than 2 inches of

Sewer Overflows, and greater stormwater runoff impacts.

rain). Intense rain events typically occurred about once a year in the early 1940s,
but are now occurring in Portland about three times a year. Snowstorms (days with

Historical weather data show a long-term trend toward increasing total annual

measurable snowfall) have declined about 20 percent in the past 65 years as more

precipitation, with an average increase (including both rain and the water

winter precipitation arrives as rain.
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Substantial increases in sea level will cause increased coastal flooding,
erosion, and infrastructure damage. While Casco Bay’s steep, mostly rocky
shoreline could moderate some of the more severe effects of moderate sea
level rise, key community assets are still at risk.
CBEP commissioned a study of flood risk in the Back Cove neighborhood
of Portland (Merrill et al. 2012), which projected that flooding would cause
hundreds of millions of dollars in cumulative damages by mid-century if no
protective actions are undertaken. Significant portions of the Portland and
South Portland waterfront are similarly vulnerable. Even in the absence of
sea-level rise, much of that damage remains likely due to storm surge—

Corey Templeton

making short-term actions to protect infrastructure cost-effective.
Another CBEP study examined the vulnerability of Casco Bay’s tidal wetlands
to sea-level rise, finding that many wetlands could migrate into adjacent
freshwater wetlands if faced with moderate increases in sea level.
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Over the past century, Portland’s tide gauge has shown an average annual
increase in sea level of 1.9 mm per year (7.5 inches per century), close to global
averages. The Maine Geological Survey currently estimates that Casco Bay will
experience a 2- to 4-foot rise in sea level by the end of this century, implying
rates that are more than three times higher. The U.S. Global Change Research
Program makes similar projections for the northeastern US as a whole (Horton
et al. 2014). While considered unlikely by many, the risk of a substantially faster
rise in sea-level cannot be ruled out (Hanson et al. 2015).

A 2012 study found that flooding would cause
hundreds of millions of dollars in cumulative
damages by mid-century in Portland if no
protective actions are undertaken.
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Sea Level Trend, Portland Maine, 1912–2015. (Data show seasonally corrected average
Mean Sea Level, MSL, from 1912 through 2015. Linear prediction and confidence limits
based on NOAA analysis.)
Data: NOAA Center for Operational Oceanographic Products and Services 2015

For additional references and information, please view the Bibliography of the full
State of the Bay 2015 report at www.cascobayestuary.org/state-of-the-bay-2015.
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