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CLIMATE CHANGE 

This annex of the Sagadahoc County Hazard Mitigation Plan 2021 Update serves to address the 

impact that the long-term climate change projections such as, changes in temperature, 

precipitation, and sea levels will have on Sagadahoc County. Short-term weather events such as 

storms, heat waves, and floods are generally considered isolated hazard events. The National 

Oceanic and Atmospheric Administration (NOAA) states that “weather reflects short-term 

conditions of the atmosphere while climate is the average daily weather for an extended period of 

time at a certain location”. Pushing aside arguments regarding the cause of climate change, it is 

imperative that the Whole Community approach is taken to evaluate and mitigate the varied effects 

of climate change. 

 

EFFECTS OF CLIMATE CHANGE 

 

Changes in Temperatures 

 

Climate models indicate that Maine’s temperature may rise as much as 4°F by 2050 and since 1895 

the temperature has already risen by 3.2°F with coastal regions warming more than the interior 

areas. Winters in Maine are warming faster than other seasons, with overnight low temperatures 

also warming on average. Studies have found that Maine has decreased days of ice, frost, and snow 

with an increase in days of bare ground, mud, and earlier thaw dates. Across the State, lakes are 

having less days with ice and ice out dates are shifting earlier in the calendar years.  

 

 
Figure A.1 – University of Maine, Maine’s Climate Future 2020 Update 
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The greatest increase in temperatures is along the Coastal Zone of Maine with an average annual 

increase of 3.4°F since 1895. Additionally, the six warmest years on record have all occurred since 

1998 with several of those occurring just in this past decade.  

 

The average annual sea surface temperature has also increased since 1895, by 2.9°F, with the 

steepest increase having occurred in the years since 2012. The timing of the most noticeable 

warming trend is opposite of what has been seen in air temperature trends, in that the temperature 

is higher in the summer and fall months as opposed to winter. Due to the Coastal Zone being so 

heavily influenced by oceanic conditions, this can lead to more warm air from the ocean 

influencing the direct Coast. 

 

Sea Level Rise 

 

Sea levels are predicted to rise approximately 1.8 feet by 2050. Portland’s gauge reporting 

indicates a 7.5-inch sea level rise since 1912. There are several factors causing this notable rise 

including an increase in the volume of water with in the Atlantic Ocean, an increase in the 

temperature of the ocean which is causing expansion, as well as a slight subsidence in the coast. 

Roughly 46% percent of Maine’s coast is made up of soft or loose sediment and another 2% is 

comprised of sandy beachfront. Two of the most popular beaches happen to be located in 

Sagadahoc County the beaches at Popham Beach State Park in Phippsburg and at Reid State Park 

in Georgetown. Many of the waterfronts in Sagadahoc County are also variations of marshland. 

Studies conducted by partners of the University of Maine have found that increased coastal 

flooding threatens more than 200 miles of Maine’s roadways, 1,200 homes, and even more 

businesses.  

 

Changes in Precipitation 

 

Average annual precipitation has increased by 5.8” since 1895, with Maine experiencing more rain 

than snow. The increase is generally evident in larger storm events which have become more 

frequent and stronger in intensity. Long-term weather records have noted that the most extreme 

precipitation events meaning more than 2” in one day have occurred in the past two decades, 

mostly in a higher number of events bringing 1”-2” at a time. Precipitation data also shows that 

since 2000 there are 10-15 more events of extreme precipitation per year when compared to the 

1900’s. Trends in snowfall manifest quite differently due to the wide range of climatic zones found 

in the state. The Coastal Zone shows a declination in snowfall amounts while the Northern Zone 

shows an increase in snow. This is likely due to the fact that while the average temperatures have 

risen, the Northern Zone has not risen above freezing. Frequently, even during a “warm” winter, 

the Coastal Zone has more days above the freezing mark. 

 

CASCADING EFFECTS 

 

Agriculture and Environment 

 

Maine has one of the largest and most diverse agriculture economies in New England, generating 

over $1 billion each year. USDA Hardiness zones have already begun shifting north changing not 

only the growing season but what crops are able to be planted. The growing season in Maine has 
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already increased by about two weeks since the early 1900’s. There will also be a higher need for 

irrigation as precipitation patterns change. As changes in climate begin to effect Maine, it will also 

likely bring new pests, invasive species, and is likely to threaten the native ecosystem.  

 

Iconic species such as the Atlantic Puffin, Moose, and Canada Lynx are all facing threats as a 

result from climate change. Shorter and warmer winters, hotter summers, and the expansion of 

pests are all threatening species that are not only a large part of Maine’s economy but keystone 

species in the ecosystem. Species have already begun shifting their ranges northward such as the 

migration of the Opossum to Maine while species such as the Gray Fox and Snowshoe Hare are 

found to be fewer in number towards their southern habitat range. 

 

Economic 

 

Three of the largest sectors of Maine’s economy are forestry, agriculture, and tourism -  all of 

which will suffer from climate changes. One effect is the loss of value to waterfront homes due to 

more frequent flooding as well as zoning changes to adapt to sea-level rise. The City of Bath has 

been noted as one of the top locations in Maine to feel the loss of home value.  

 

Tourism generates over $6 billion per year for the Maine Economy. Much of this is heavily 

dependent on outdoor activities which rely on specific temperatures and precipitation. The snow 

sport industry has already been impacted by the lesser snowfall totals that have been experienced 

in past several years making for shorter seasons. While increasing temperatures may benefit the 

summer tourism sector it will also impact the fall and winter while thousands of people flock to 

Maine for the “leaf peeping” season each fall. 

 

The commercial fishing industry brought in about $637 million in 2018, of that around two-thirds 

was generated by the lobster industry alone. One of the most iconic and most valued part of Maine 

is the working waterfront. Many coastal towns are home to countless family-owned fishing 

businesses that have been passed down for generations. 

 

Public Health 

 

Extreme heat causes more deaths than any other weather-related hazard.  Each year in Maine there 

are over 200 heat related Emergency Department visits. Maine residents are more vulnerable to 

the heat because they are not physiologically adapted to the higher temperatures and humidity. 

Also, many homes do not have air conditioning. Only around 43.5% of residents in the Midcoast 

Public Health District (where Sagadahoc County is located) reported having air conditioning units 

in 2014. Many Mainers are employed in outdoor occupations such as the fishing industries of 

lobstering, clamming, and worm digging as well as at Bath Iron Works and forestry professions. 

The following map shows the rate per 100,000 people to visit Emergency Departments for heat 

related illness in 2017. 
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Figure A.2 - Maine Tracking Network, Environmental Public Health 

 



 

Annex A – Climate Change A-5 2021 

A Sagadahoc County Hazard Mitigation Plan 2021 Update 

Climate change is also contributing to the spread of tick-borne conditions such as Lyme Disease, 

Anaplasmosis, and skin conditions such as reactions to Poison Ivy and the Brown Tail Moth. Lyme 

Disease is one of the most frequently reported infectious diseases in Maine with 105 diagnoses in 

2018 alone. The following chart shows the rate per 100,000 people diagnosed with Lyme Disease 

in Maine with numbers from 2020 and 2021 still being charted. 

 

 
Figure A.3 – Maine Tracking Network Environmental Public Health 

  

Climate change impacts will also be felt in the concentration of pollen each spring affecting those 

with breathing conditions and allergies. Mosquito-borne diseases such as West Nile Virus, and 

Eastern Equine Encephalitis are expected to have a higher infection rate. The risk to Mainers lives 

that would occur from more wildfire’s, more frequent drought conditions as well as impacts from 

extreme precipitation or storm surge events is also expected to increase as storms become stronger 

and more frequent.  

LOCAL ACCOMPLISHMENTS 

The municipalities of Sagadahoc County are cognizant of the threats that climate change poses to 

both the environment and to the residents. Individually and as a region, the municipalities engage 

in partnerships with State, Federal, private and non-profit agencies to conduct various studies and 

projects aimed at building community resiliency and mitigating the potential effects that climate 

change will bring to our region. 
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Georgetown 

The Georgetown Conservation Commission, together with the Bowdoin College Environmental 

Studies Program, University of New Hampshire Environmental Engineering Program, Maine 

Department of Agriculture, Conservation and Forestry, and many other departments, agencies, and 

groups came together to produce and publish the Climate Change Adaptation Report in 2015. This 

report detailed the threats that are inherent to an island community such as Georgetown and 

conclusions and recommendations that are incorporated in the Town of Georgetown 

Comprehensive Plan 2019 Update. Some key points of the Adaptation Report are: 

▪ Water quality degradation due to sea level rise and extreme precipitation; the town relies 

on four bedrock aquifers to supply potable water. 

▪ The land mass of Georgetown makes up about 65 square miles while having about 83 miles 

of coastline. An estimated 40 homes would be vulnerable at the highest annual tide plus 

one foot of sea level rise.  

▪ The average age of Georgetown residents is approximately 6.6 years older than the State 

of Maine average. The associated health risks that are inherent with climate change do not 

affect populations equally. The older and more chronically ill communities are, the more 

susceptible they are to extreme temperatures, vector-borne disease, and air quality 

conditions.  

 

Bowdoinham 

In 2019 the Town of Bowdoinham Public Works Department was relocated to a new facility. This 

left a waterfront property that had been acquired in 1998 unused. The property is comprised of 

1,500 feet on the Cathance River and contains large areas of tidal wetland and upland areas. 

Through the use of town funds and the Maine Coastal Communities Grant Program, the Town of 

Bowdoinham has been steadily working towards developing the property into a multi-functional 

town park. Some of the projects that will go into the Master Plan include shoreline stabilization, 

creation of green space, walking trails, a non-motorized boat launch facility, and a pavilion, as 

shown below. 
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Sagadahoc County Emergency Management Agency 

Sagadahoc County Emergency Management Agency began partnering with the Maine Center for 

Disease Control to collaborate through a pilot program centered around extreme temperature 

response. The goal of the partnership is to determine several of the following: 

▪ The usefulness of heating and cooling shelters. 

▪ The reasons why current heating and cooling center locations may or may not be used 

during extreme temperature events. 

▪ Identifying alternatives to opening heating and cooling shelters. 

▪ Finding solutions for municipalities during days that do not meet criteria for shelter 

opening yet there is still concern for public health. 

 

The project is still in the primary phase where SCEMA and MECDC will be sending out a survey 

to community partners who represent the vulnerable communities. Questions explore topics such 

as the barriers to public usage of heating and cooling shelters, alternative strategies to opening 

shelters, and alternatives for the designated location of the shelters.   

 

CONCLUSION 

The goal of the Sagadahoc County Hazard Mitigation Plan 2021 Update is not to debate climate 

change nor is it to delve in-depth into the science of predicted impacts. Sagadahoc County and its 

municipalities are looking at the effects predicted and anticipating how they can make their 

communities more resilient, the projects listed above are just a few of the efforts. Due to the 
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location of Sagadahoc County and the deep rooted maritime traditions that exist in many of the 

municipalities, the need to mitigate hazards before they can take a financial toll, or lives, has 

never been more important. 


