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All You Need to Know About Climate Change in 10 Points

1.   Climate impacts are occurring now

2.   All aspects of livelihoods and well-being are affected

3.   There is the potential for significant (and unequal) negative consequences

4.   There is also the potential for some positive (and unequal) consequences

5.   We know what the causes of the problem are

6.   We know what the response options are

7.   (Some large) Uncertainties remain

8.   But we know enough to act

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

10. It’s a matter of mustering the will to act on a scale that meets the challenge



Climate Risks & Impacts in Casco Bay:

Ocean Warming

Warming Leads to:

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

Invasives…



Climate Risks & Impacts in Casco Bay:

Ocean Acidification

www.pmel.noaa.gov/co2/story/GOM

Dabob Bay, WA Pacific Oyster Larvae reared with natural waters from 

shallow (left) and deep (right) water intakes at Taylors Shellfish 

Hatchery

Favorable conditions
Unfavorable chemistry

G. Waldbusser
& E. Brunner, 

Oregon St. Univ

http://www.pmel.noaa.gov/co2/story/GOM


Impacts from SLR: 
Flooding, Erosion, Inundation / 

Salinization,  Displacement & 

Migration…

Climate Risks & Impacts in Casco Bay:

Sea Level Rise

MCC STS, Fig. 6

MCC STS, Table 7b



Climate Risks & Impacts in Casco Bay:

Stronger Coastal Storms

Winter Storm Riley (March 2018) 

2’ storm surge w/ of 11.15’ high tide  13.15’ storm tide

Portland Pier Front St Willard Beach

This is similar to what we can expect to experience during high-high tides 

with a SLR of 1.2 feet…

or the “Commit to Manage” scenario by ~2040.



Climate Risks & Impacts in Casco Bay:

Heavier Rainfall Events

Lake Auburn, 2012

Heavy rainfall leads to 

runoff…
… and lead to fish kills.

Sabattus Pond, 2019
DEP Lake Assessment Staff

… which can trigger HAB 

formation…

Damariscotta Lake, 2020



Climate Risks & Impacts in Casco Bay:

Many, Many More

• Freshwater Quality & Quantity (Drought)

• Ecosystems & Biodiversity (incl Forests) 

• Agriculture

• Transportation, Built Environment, & Critical Infrastructure

• Public Health (Air Quality, Pests)

• Tourism & Recreation

• Economic Growth, Tax Bases, etc.

• Compound Extreme Events, Multiple Stressors, & Cascading 

Impacts / Interacting Systems
… and 2015

… and 2020

… and 2021 update



Citizen Science through Coastal Flooding

What water level and weather conditions lead to local flooding?

https://investigate.gmri.org/project/coastal_flooding/



How healthy is Casco Bay?  How is Casco Bay changing?

cascobay.org/water-reporter

https://www.cascobay.org/our-work/community-engagement/water-reporter/




Thank You!

dreidmiller@gmri.org

www.gmri.org/climate

mailto:dreidmiller@gmri.org
http://www.gmri.org/climate


Federally-Produced State & Local Information

statesummaries.ncics.org

toolkit.climate.gov

https://19january2017snapshot.epa.gov/climate-

impacts/climate-change-impacts-state_.html

http://statesummaries.ncics.org/
http://toolkit.climate.gov/
https://19january2017snapshot.epa.gov/climate-impacts/climate-change-impacts-state_.html


Climate Center Framework

ENGAGEMENT

SCIENCE SOLUTIONS

THE PROCESS
Delivering climate services to coastal & marine stakeholders

STAKEHOLDERS



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-12 teachers

• Informal Educators

• Municipal Leaders

• Elected Officials

• Marine Businesses

SOLUTIONS

• Ocean Data Products

• Sustainable Seafood

• Aquaculture

• Climate Finance

• Climate Risk

• Ocean Climate Policy

• Adaptation Engineering / Coastal 

Planning

• Climate Tech / Ventures


