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Addendum to Chapter 2

Below is an addendum to Chapter 2 of the 2025 Connecticut Wildlife Action Plan which
provides more information and context about Connecticut’s climate and includes future
projections of temperature, precipitation, and sea level rise.

Climate

The Northeast is situated in the mid-latitude westerlies zone, so despite its proximity to the
Atlantic Ocean, it experiences a continental climate characterized by warm summers and
cold winters, with most weather systems moving in from the west (Zielinksi and Keim,
2003). In coastal regions of the Northeast, however, temperature and precipitation
extremes are also impacted by conditions over the Atlantic Ocean (e.g., coastal storms).
The Northeast climate, in general, exhibits high seasonal and year-to-year (interannual)
variations due to complex interactions between regional characteristics (e.g., topography,
coastal geography) and large-scale interactions between local and hemispheric-scale
atmospheric circulation (Karmalkar et al., 2024), resulting in several bioclimatic and
ecological zones across the Northeast.

Connecticut's climate varies across regions, with inland areas experiencing more
pronounced temperature fluctuations, colder winters, and hotter summers, largely due to
the moderating influence of the Long Island Sound (NOAA, 2022). The northwestern hills
receive the most snowfall, averaging 50 inches a year, while the coast gets between 30 and
35inches ayear (NOAA, 2022). The center of the state averages more days per year with
temperatures above 90°F (13 days) than the northwest (8 days) and the coast (4 days)
(NOAA, 2022). The northwest experiences the most average days per year of extreme cold
(temperatures below 0°F), with seven days, while the central part of the state experiences
only two days, and the coast experiences one (NOAA, 2022). Sea levels along the coast are
rising at a rate of 10-12 inches per century, which is higher than the global average. This
increase in sea levels increases the risk of flooding in low-lying communities, with
projections of a 1- to 4-footrise by 2100, further amplifying these threats (NOAA, 2022).

Temperature

The Northeastern United States is vulnerable to a range of climate change-related impacts,
including heatwaves, heavy precipitation, and sea levelrise, as well as more severe
droughts, with serious consequences for natural and human systems, Indigenous Peoples
within the region, infrastructure, and tourism (Whitehead et al., 2023; Staudinger et al.,
2024). The warmest recorded in Connecticut was 2012, and 2024 was the second warmest
year in Connecticut's History. The global average temperature has increased by
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approximately 1.2° C (2.1 °F) since the Industrial Revolution (IPCC, 2023), in response to
rising concentrations of greenhouse gases. Global warming is expected to continue
growing in the near term and is likely to reach 1.5°C (2.7 °F), irrespective of the emissions
scenario (IPCC, 2023). The best estimate for global warming by the end of this century is
2.7°C (4.9°F), ranging from 1.4 °C (2.5°F) for a very low greenhouse gas emissions scenario
to 4.4°C (7.9°F) for a very high emissions scenario (Karmalkar et al., 2024). For more
information on the threats posed by climate change to Connecticut's SGCN, please refer
to Chapter 3.

Throughout the Northeast, observations show a warming trend over the last ~130
years, with an overall warming of 1.4°C (2.5°F) since 1895. However, Connecticut has
warmed significantly more than the region, increasing by 2.2° C (3.9 °F) between 1895 and
2022 (Figure 2.5; Karmalkar et al., 2024). Over the same period, the average global
temperature has increased by about 1.1°C (2°F), only half of what Connecticut has
experienced. This warming trend is projected to continue (see below). This warming
pattern is presentin all seasons but is more pronounced in summer. The coast and the
adjacent Northwest Atlantic continental shelf regions have been identified as areas highly
affected by climate change (Pershing et al., 2021; Karmalkar & Horton, 2021).
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Figure 2.5 - Connecticut's annual mean surface air temperature between 1895 and 2022. The black line
represents the twentieth-century average, while the blue line illustrates the trend over the entire period.
(NOAA, 2024)

The future increases in regional temperatures will depend on the future trajectories
of emissions. The annual mean temperature by the end of this century is projected to
reach about 55°F in a medium emissions scenario, RCP4.5, and about 60°F in a high
emissions scenario, RCP8.5, increasing by about 5-10° F above the average over the
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recent three decades (1990-2019). Considering the medium emissions scenario (RCP4.5),
Connecticut's average temperature is expected to increase between 1.2° and 4.3°F by
2059 and between 2.4° and 7.0°F by 2099, relative to the 1990-2019 baseline of 50.52°F
(Figure 2.6; Karmarkar et al., 2024). The future warming in Connecticut is not sensitive to
the emissions scenarios until the middle of this century, with all scenarios following the
same general trajectories until the 2040s and diverging thereafter (Figure 2.6). However,
the warming is likely to be inconsistent across the state, with the north and west
experiencing slightly more warming than the south and east (Figure 2.7).
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Figure 2.6 - The historical and projected temperature for Connecticut (in ° F) simulated by climate models
(Karmalkar et al., 2024). The blue and red lines represent median projections under the medium and high
scenarios, respectively, for RCP4.5 and RCP8.5. The shading indicates the spread in projections across nine
climate models for each scenario.
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Figure 2.7 - Projected changes in the annual average temperature for the end-of-century (2071-2100 mean)
projections relative to the present day (1991-2020) mean. The projections show mean values across the nine
climate models for the medium emissions scenario, RCP4.5 (Karmalkar et al., 2024).

Not only is it likely that the average annual temperature will increase over the next
75 years, but the number of days of extreme heat (days with a maximum temperature over
95°F) per year is projected to increase dramatically, especially in the southeastern part of
the State and the Connecticut River Valley (Figure 2.8). Models based on a medium
emissions scenario project that there will be an increase of up to approximately eight
extreme heat days per year by 2050 and up to approximately 15 by the end of the century,
representing a tenfold increase in the average number from 1991 to 2020 (Karmalkar et al.,
2024).
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Figure 2.8 - Projected changes in the number of days with maximum temperature above 95° F or the end-of-
century (2071-2100 mean) projections relative to the present day (1991-2020) average. To indicate the
highest values plausible for this variable, the projections show maximum values at every grid box across the
nine climate models for the medium emissions scenario, RCP4.5 (Karmalkar et al., 2024).

Precipitation

The Northeast receives abundant and relatively uniform precipitation throughout
the year, but there can be large variations from one year to the next. The region has
experienced a modest increase in total annual precipitation (Marvel et al., 2023; Easterling
et al., 2017) with a relatively strong increasing trend in the warm season and a dramatic
increase in very heavy rainfall (top 1% of events) over the last 60 years (Whitehead et al.,
2023; Hoerling et al., 2016; Wuebbles et al., 2017). Like the region, Connecticut has
experienced a slight increase in average annual precipitation since 1895 despite a dry
period around 2015 (Figure 2.9). A significant portion of the wetting trend in summer and
fall is related to an increase in the intensity of heavy precipitation events associated with
tropical (Barlow, 2011) and extratropical storms (e.g., Nor'easters; Kunkel et al., 2013).
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Figure 2.9 - The annual mean precipitation in Connecticut between 1895 and 2023. The black line shows the
twentieth-century average, and the blue line shows the trend over the entire period (NOAA, 2022b).

Consistent with the observed wetting trend over the last 100+ years, most climate
models predict a steady increase in future precipitation in the region (Fig. 2.10). However,
the trend is small compared to the high seasonal and interannual variability in
precipitation. High variability means that the region will remain susceptible to short-term
drought conditions despite an overall wetter future. Indeed, despite an overall increase in
precipitation in recent decades, Connecticut has experienced both short-term (seasonal,
e.g., 2016 and 2024) as well as long-term (multi-year, e.g., the 1960s and early 2000s)
droughts with significant impacts on both human and natural systems (Peterson et al.,
2013). Considering the medium emissions scenario (RCP4.5), Connecticut's total
precipitation will likely increase between 0.6 and 17.5 inches by 2059 and between 0.2
and 23.1 inches by 2099 from the 1990-2019 baseline of 50.86 inches (Figure 2.10), and
due to increasing temperatures (see above), there will be less snow but more rain
(Karmarkar et al., 2024). Similar to projections of increased temperature, the distribution
of changes in total precipitation per year will vary highly across space and between years.
Models using the medium emissions scenario project that the western and northeastern
parts of the state will experience a higher increase in precipitation each year than the rest
of the state, while the northern Connecticut River Valley will see more modest increases
by 2100 (Karmalkar et al., 2024; Figure 2.11).
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Figure 2.10 - Projected changes in the total annual precipitation for the historical and projected precipitation
in inches as simulated by climate models. The blue and red lines represent median projections under the
medium and high scenarios, respectively, for RCP4.5 and RCP8.5. The time series projections were
calculated to capture the spatial variability and indicate the minimum and maximum projections possible
within the region (Karmalkar et al., 2024).
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Figure 2.11 - Projected changes in the total annual precipitation for the end-of-century (2071-2100 mean)
relative to the present day (1991-2020) average. The projections show maximum values at every grid box
across the nine climate models for the medium emissions scenario, RCP4.5, indicating the highest plausible
values for this variable. (Karmalkar et al., 2024).

Many extreme precipitation indices, including the 5-year maximum precipitation
and the total precipitation falling in the top 1% of all days with precipitation, indicate
increases since 1901, with substantial rises in the last five decades (Easterling et al.,
2017). Otherindices, such as the number of 2-day extreme precipitation events, also
show significant increases over the eastern half of the US (Easterling et al., 2017). This
trend of increasing mean and extreme precipitation is expected to continue with future
warming (Maloney et al., 2014; Rawlins et al., 2012; Fan et al., 2015; Ning et al., 2015).
Similarly, under the medium emissions scenario, Connecticut will experience an increase
of up to 4 more days per year with extreme precipitation (days with more than 1 inch of
rain), representing about a 40% increase from the 12 days per year average in our state
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between 1991-2020, with the northeastern part of the state likely to see the highestrise in
extreme precipitation days (Figure 2.12; Karmalkar et al., 2024).
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Figure 2.12- Projected changes in the number of days with daily precipitation above 1 inch for the end-of-
century (2071-2100 mean) projections relative to the present day (1991-2020) mean. The projections show
maximum values at every grid box across the nine climate models for the medium emissions scenario,
RCPA4.5, indicating the highest plausible values for this variable (Karmalkar et al., 2024).

While Connecticut is projected to have more precipitation over the next 75 years, it
will be more concentrated in larger storms (Figure 2.12). Hurricanes and tropical storms
originating in the tropics in the summer and fall bring abundant moisture and heavy rainfall
to the Northeast. Riparian & floodplain communities are likely to be particularly affected
by increased frequency, intensity, and duration of storm events. The impact of ocean and
atmosphere warming on the frequency and intensity of hurricanes is an active area of
research. While there is no long-term trend in the frequency of landfalling hurricanes in the
smaller domain of the US (Marvel et al., 2023), recent research does suggest a significant
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increase in the rapid intensification of hurricanes due to anthropogenic warming (Bhatia et
al., 2022). Tropical storms can cause substantial wind damage along the coast and
flooding across the region, which is compounded by rising sea levels (see section below).
The Northeast is especially vulnerable to tropical storms moving northward as they get
considerably bigger while retaining their tropical characteristics, such as high moisture
content and strong winds. Two events with significant impacts on the Northeast coast in
the last two decades include Hurricane Irene in 2011 and Hurricane Sandy in 2012
(Karmalkar et al., 2024).

A projected increase in winter precipitation will result in more rainfall and less
snowfall due to atmospheric warming. This leads to model projections indicating a future
snowfall frequency decrease in the Northeast (Zarzycki, 2018). This, however, does not
discount the likelihood of individual high-impact snowfall events. In fact, during
sufficiently cold conditions, showstorms in the future can drop more snow because of the
ability of the warmer atmosphere to hold more moisture (Zarzycki 2018). The frequency of
heavy snowfall in the Northeast has increased over the past three decades (Whitehead et
al., 2023), which is likely caused by interactions between warming in the western Atlantic
Ocean and frequent Arctic air outbreaks (Cohen et al., 2018). Higher winter warming will
resultin an overall increase in days and nights with temperatures above freezing, leading
to decreases in snow cover and depth (Burkowski et al., 2022). These changes are likely to
have the greatest impact on the coastal regions of the Northeast, with high-elevation
regions remaining more resilient (Burkowski et al., 2022). A projected increase in winter
precipitation in the form of rainfall is also projected to increase surface runoff and peak
river flows in winter in the future (Siddique and Palmer, 2021; Siddique et al., 2020).

Heavy precipitation events pose a major threat to the water quality and ecological
balance of the Long Island Sound. As stormwater runoff increases, it carries pollutants
such as nitrogen, E. coli, pharmaceuticals, heavy metals, and debris into the Sound,
deteriorating water quality and impacting marine life. Implementing robust stormwater
management and pollution control measures is essential to safeguarding the Long Island
Sound’s environmental integrity (LISS, 2025).

Sea Level Rise

The Northeast has experienced a steady rise in sea level over the last century,
approximately 12 inches since 1900, which is higher than the global sea level rise (Sweet
et al., 2022). As of 2018, the global mean sea level had risen by approximately 0.5-0.8 feet
relative to 1900 and 0.2-0.5 feet relative to 1971. In Connecticut, the rise in sea level has
been consistent with the rest of the region, rising about 11 inches over the last century
(Figure 2.13). The IPCC ARG6 Report (Fox-Kemper et al., 2021) concludes that it is virtually
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certain that the global mean sea level will continue to increase this century and is
projected to rise 0.60-0.75 feet by 2050 and 1.25-2.5 feet by 2100, relative to 1971. Local
sea-level changes are determined by a complex combination of several geological,
oceanographic, and atmospheric factors that operate on different timescales. On long
timescales (decades and longer), the primary driver of sea level change is variations in the
ocean's water volume. The volume can increase due to the thermal expansion of the water
as it gets warmer and due to the addition of water from melting land ice (ice sheets in
Greenland and Antarctica, glaciers around the world). Sea level along the Northeast coast
also varies substantially from year to year due to variations in atmospheric conditions and
ocean circulation. For instance, high sea levels along the coastin 2009 and 2010 have
been linked to changes in the ocean circulation in the Gulf Stream region and changes in
wind circulation associated with basin-wide variations in the atmospheric variability
pattern in the North Atlantic basin (Goddard et al., 2015; Domingues et al., 2018; Piecuch
etal., 2019).

Sea level rise is a growing concern for Connecticut’s coastal cities, with long-term
data indicating steady increases in water levels. In Bridgeport, the relative sea level trend
is 3.33 mm per year (+0.38 mm), based on data from 1964-2023, equating to
approximately 1.09 feet of rise over 100 years. Similarly, in New London, the relative sea
leveltrend is 2.87 mm per year (+0.21 mm), based on records from 1938 -2023, translating
to 0.94 feet of rise per century. These gradual but persistent changes heighten the risk of
coastal flooding, shoreline erosion, and infrastructure vulnerability, underscoring the
need for proactive adaptation and resilience strategies in these communities (LISS, 2024).
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Figure 2.13 - Linear trend in relative rate of sea level rise in millimeters per year (mm/yr) in New London,
Connecticut (NOAA Tides & Currents)

Rising sea levels can enhance the impact of storm surges during winter storms
(e.g., Nor'easters), hurricanes, and other severe weather events. Higher sea levels mean
storm surges can penetrate further inland, causing more extensive flooding and damage.
The rise in sea level also contributes to an increase in the frequency and duration of minor
coastal flooding events (called 'nuisance’' or 'sunny day' flooding) along the Northeast
coast (Sweet et al., 2018; Ezer, 2020) and loss of high marsh habitat. Storm surges and
coastal flooding can have a significant impact on groundwater in coastal areas. There is
mounting evidence that saltwater intrusion has been contaminating freshwater resources
in the Northeast and throughout the United States (Panthi et al., 2022; USDA, 2020),
rendering them unsuitable for drinking and agricultural use. Higher sea levels increase
coastal erosion as waves reach further inland, wearing down shorelines and threatening
coastal infrastructure. For more information on how sea level rise may impact
Connecticut's SGCN, please refer to Chapter 3.
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