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AllYou Need to Know About Climate Change in 10 Points
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imate impacts are occurring now

| aspects of livelihoods and well-being are aftected

nere is the potential for significant (and unequal) negative consequences

here is also the potential for some positive (and unequal) consequences

We know what the causes of the problem are
We know what the response options are
(Some large) Uncertainties remain

But we know enough to act

And we know the costs of inaction far outweigh the costs of action

|U. It's @ matter of mustering the will to act on a scale that meets the challenge
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Early data suggest 2021 was one of
the hottest years on record in the

Gulf of Maine

Maine Public | By Fred Bever
Published Jossary 12 2022 & 7:51 AM 57

non -

temperatures onrecord

more than 4 degrees above the long-term average.

BY COLIN WOODARD STAFF WRITER

Gulf of Maine waters warmed to highest fall

The Gulf of Maine Research Institute reports that average sea surface temperatures in the gulf were

Sea Surface Temperature Anomaly °C

Capital Weather Gang

Gulf of Maine waters spiked to record warm

levels in fall 2021

The gulf has seen an onslaught of marine heat waves and Is warming faster than 96 percent of the world's

oceans

Warming Leads to:

Deoxygenation, Stratification, Freshening, Phenological @ Productivity Changes, Species Shifts, Emergent

Invasives...
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Global surface ocean pH over time with future IPCC scenarlos
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http://www.pmel.noaa.gov/co2/story/GOM

Relative Sea Level Rise (feet) from 2000

Climate Risks & Impacts in Casco Bay:
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Winter Starm Riley (March Z0/15)
2" storm surge w/ of I1.13" high tide = 13.15" storm tide

Portland Pier Front St | ' WiIIardBea'c‘h -

This is similar to what we can expect to experience during high-high tides
with a LR of |.Z feet...
or the “Commit to Manage” scenario by ~2040.
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Lake Auburn, 2007

Damariscotta Lake, 20700

Heavy rainfall leads to .. which can trigger HAR
runoff... formation...

.. and lead to fish kills.
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* Freshwater Quality o Quantity (Drought) Climats Change

Vulnerability Assessment
e tcosystems & Biodiversity (incl Forests)
 Agriculture

e T[ransportation, Built Environment, & Critical Infrastructure

o Public Health (Air Quality, Pests)

e Tourism & Recreation
e tconomic Growth, Tax Bases, etc.

 [ompound Extreme Events, Multiple Stressors, & Cascading
Impacts / Interacting Systems

An Initial Assessment

Revised April 2000

..and 2015
..and 2020
T MAINE

wagr-@nd 2021 update




Citizen Science through Coastal Flooding

What water level and weather conditions lead to local flooding?
https://investigate.gmri.org/project/coastal flooding/
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Network

Coastal Flooding:
Storms and Sea Level
Rise

What areas of our shoreline are mast

1d most important to us?

or and tidal level conditions
o with cosstal flooding in our

community?

Why this matters

identify priorities for building resilience
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https://www.cascobay.org/our-work/community-engagement/water-reporter/

High Water Marks in Portland and South Portland
show where flood levels for a historic storm, like the
Blizzard of 1978, could be in the future without
significant climate action.

Portland High Water Marks: Fore River, Back Cove,
Eastern Prom Trail, Portland Pier

South Portland High Water Marks: Mill Creek,
Bug Light Park, Willard Beach




dreidmiller@gmri.org
www.gmri.org/climate
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What Chmate Change~

statesummaries.ncics.orq

Toolkit

U.S. Climate
‘d Resilience Steps 1o Resllience  CaseStudes  Tools Eapertse  Regions

Meet the Challenges of a Changing Climate

Leam about potenist clmate hazands 36 you can protect vidnerbile assoets

LEARN ABOUT THESTEPSTO | £AD CASE S OF BUSDING - |
RESILIENCE > ‘ £SIIENCE »

TOUR THE TOOLKYT

toolkit.climate.qov

CHECK CONDITIONS PROJECTED

Means forM a| ne

Maine’s climate is changing. The state has warmed about
three degrees (F) since the year 1900. Throughout the north-
eastem United States, spring is arriving earlier and bringing
more precipitation, heavy rainstorms are mare frequent, and
summers are hotter and drier. Sea level is rising, and severe
storms increasingly cause floods that damage property and
infrastructure. In the coming decades, changing the climate
is likely to increase fiooding; harm ecosystems; disrupt
fishing, agriculture, and winter recreation; and increase
some risks to human health.
Our climate is changing because the earth is warming.
People have increased the amount of carbon dioxide in the
alr by 40 percent since the late 1700s. Other heat-trapping
gases are also i g. These gases have
mewmmmwm
about one degree during the last 50 years. Evaporation
Increases as the atmosphere warms, which increases
humidity, average rainfall, and the frequency of heavy rain-
storms in many places—but contributes to drought in others.
Greenhouse gases are also changing the world's oceans and ice
cover. Carbon diaxide reacts with water to form carbonic acid,
50 the oceans are becoming more acidic. The surface of the
ocean has warmed about one degree during the last
80 years. Warming is causing snow to melt earier in spring,
and mountain glaciers are retreating. Even the great ice sheets
on and are shrinking. Thus the sea is
rising at an increasing rate.

Te e (°F):
145 005 1 15 2 25 3 35

Rising temperatuves in e last century. Maine has warmed twice as much as
the rest of the contiguous 48 states. Source: EPA, (limate Change indicators
in the United States.

Increasing Temperature and Changing Precipitation
Patterns

Rising temperatures and shifting rainfall pattems are likely to increase
the intensity of both floods and droughts. Average annual precipitation
in the Northeast increased 10 percent from 1895 to 2011, and precipi-
tation from extremely heavy storms has increased 70 percent since
1958. During the next century, average annual precipitation and the
frequency of heavy downpours are likely to keep rising. Average
precipitation is likely to increase during winter and spring, but not
change significantly during summer and fall. Rising temperatures will
melt snow earlier in spring and increase evaporation, and thereby dry
the soil during summer and fall. So flooding is likely to be worse during
winter and spring, mmmmmmm

The Sandy River flooded Famington in January 2006. Credit Frankiin County
Emergency Management Agency.

Sea Level Rise, Wetland Loss, and Coastal Flooding
Rising sea level erodes wetlands and beaches and increases damage
from coastal storms. Tidal wetiands are inherently vulnerable because
of their low elevations, and shoreline development prevents them from
migrating inland onto higher ground. Human activities such as filling
wetlands have destroyed about one third of New England's coastal
wetlands since the early 1800s. Wetlands provide habitat for many bird
species, such as osprey and heron, as well as several fish species,
Losing coastal wetiands would harm coastal ecosystems and remove
an important line of defense against coastal flooding.

Coastal cities and towns will become more vulnerable to storms in the
coming century as sea level rises, shorefines erode, and storm surges
become higher. Storms can destroy coastal homes, wash out high-
ways and ra lines, and damage essential communication, energy, and
wastewater management infrastructure.

————— |
https://|9january20l7snapshot.epa.qov/climate-

impacts/climate-change-impacts-state .html
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Climate Center Framework

THE PROBLEM

Climate change is an

existential threat to
coastal communities as
we know them.

-

K SCIENCE

THE PROCESS

Delivering climate services to coastal & marine stakeholders

ENGAGEMENT

~

SOLUTIONS /

THE OUTCOME

Local, state, national,
and global climate

actions empower
coastal communities to
thrive in a warmer
world.




Climate Center Capabilities

SCIENCE

Fisheries Ecology

Resource Economics

Learning Sciences

Sea Level Rise

GHG Emissions

Blue Carbon / Coastal Ecology
Physical Oceanography

Biological Oceanography

Decision Science

ENGAGEMENT

Fishermen

Farmers

Fisheries Managers
Students

K-1Z teachers
Informal Educators
Municipal Leaders

Elected Officials

Marine Businesses

© e Gulf of Maine
Research Institute

SOLUTIONS

Ocean Data Products
Sustainable Seafood
Aquaculture

Climate Finance
Climate Risk

Ocean Climate Policy

Adaptation Engineering / Coastal
Planning

Climate Tech / Ventures



