1990
CLIMATE CHANGE

. A MAINE PERSPECTIVE
- %;hesaenceofcnmate._ ON CI_lMATE CHANGE

Contribution of Working Group |
to the Second Assessment Report
Intergovernmental Panel on Climat

s} "| Climate Change 2001

The Scernlific Basis

II(HA\( 2 (8=

ipcc

INTERGOVERNMENTAL PANEL on Climate chanee

Gorberhat e 5 Wkl yEsip i s il &

B ey e

Ivan J. Fernandez

School of Forest Resources
Climate Change Institute
School of Food and Agriculture

THE UNIVERSITY OF

ZJMAINE

WORKING GROUP | CONTRIBUTION TO THE
FIFTH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE wHo UNEP




@
O,
g
U_v
‘.Amv
%,
4 A
o \(M b
e
o C3
“ e %
© 9, =2
g - ? pw,o
9 G
.n{y AﬁwF % %
¢ N> %
” A D 3
Yy @ 52 )
) \ > G..A. i
| AA‘V ® w, ® v,
e 72 % S
N “ Ve 2 3
\ v m “ iov W\Vﬂ» .“Q /M\w\
,J.M“‘ ﬁvﬂ , A, .\, é G»w
Z % 2
{y V ! ,Au‘ (@)
7, % \‘6 s,
D 2 v )
Wh v @, s
Ary \, )
o (=] % ‘ Q._\r
| &, P






Maine’s Climate Future Dashboard
Last 100 years By =2050

Air Temperatures

Warm Season

Sea Level Trend at Portland, Maine
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Figure 10. Map showing the predicted change or difference in total accumulated
winter snow by climate zone from 1995-2014 to 2035-2054. The greatest changes
are predicted to be along the coast, where many winters of the future will bring
rain instead of snow. Map derived from an ensemble simulation of the IPCC A2
emissions scenario.
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Temporal and Spatial Variability in
Maine’s Climate

Maine Climate Divisions
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Does this affect Maine?
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Argyle, Maine, United States (AMT)
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TAKE-HOME MESSAGES

Climate Change...

...is accelerating in Maine,

...is rarely the only factor,

... from away” affects Maine,

...brings both risks and opportunities,

...demands science-informed cost-effective policy,

Dk WNHRH

...means business as usual is not an option.
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Melissa Law

Co-Owner and Flower Manager,
Bumbleroot Organic Farm, Windham



Effects of Climate Change on

Maine’s Wildlife

Nathan Webb, Wildlife Division Director
Amanda Shearin Cross, Beginning with Habitat and Wildlife Action Plan Coordinator

Phillip DeMaynadier, Reptile, Amphibian, and Invertebrate Group Leader

Maine Department of Inland Fisheries and Wildlife




Maine Department of Inland Fisheries
and Wildlife

Habitats



Maine’s Wildlife

® Invertebrates (33,000)

® Amphibians (18)

= Birds (423)

= Fish (291)

® Mammals (85)

® Reptiles (23)




Maine’s 2015-2025 Wildlife Action

http://www.maine.gov/ifw/wildlife/reports/ MWAP2015



Images by USFWS, Audubon, NH Fish and Game



Habitats with High Vulnerability to

Climate Change

Coastal Montane Forests Peatlands

Cold Water Alpine Boreal Forest




Wildlife with High Vulnerability to

Climate Change

Mammals Select Seabirds & Shorebirds
Northern Bog Lemming Atlantic Puffin
Moose Arctic Tern
Snowshoe Hare Red Knot
Canada Lynx Piping Plover
American Marten Select Waterbirds
Yellow Rail
Amphibians & Reptiles Black Tern
Blanding’s Turtle Common Loon
Mink Frog Least Bittern

Select Passerines & Woodpeckers

Fish Saltmarsh Sharp-tailed Sparrow
Lake Whitefish American Pipit (breeding)
Rainbow Smelt Bicknell’s Thrush

Round Whitefish White-winged Crossbill
Landlocked Salmon Cape May Warbler

Arctic Charr Boreal Chickadee

Atlantic Salmon Black-backed Woodpecker
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Moose & Paras




Bicknell’s Thrush & High Elevation
Forests

Bicknell’s

nps.org






Invasive Species

BDN
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What Does Climate Change Mean for

Maine’s Wildlife?

« Climate plays key role in
distribution & abundance

« Large shifts in geographic
distribution

‘Winners’ and ‘Losers’

« Many winners will be weedy or
Invasive spp.

« Some species at southern edge
of range will be lost

Highest risk: species reliant on
climate - vulnerable ecosystems




Trends in coastal flooding and sea-level rise
in Maine .

— -#-l- B .

T

N Robert G. Marvinney, State Geologist
YA Peter A. Slovinsky, Marine Geologist

Conservation
& Forestry

Ve Maine Geological Survey
G Eo I- 0 GY Image from Chebeague.org
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What causes the global sea level changes
we see today?

Melting
Glaciers &
Ice Sheets
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thermal expansion + added water
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Combined independent totals from thermal expansion and glacier/land-based
ice sheet input match satellite measurements

adapted from Figure 3.15a in State of the Climate in 2016




Annual Sea Levels, NOAA Station 8418150, PORTLAND 1912-2019

1912-2019 average: 1.84 = 0.1 mm per year or 0.6 ft (7.24 in) per century
1993-2019 average: 2.78 £ 0.88 mm per year or 0.91 ft (10.94 in) per century

200

150

Sea level can rise abruptly ®

100

50

Elevation referenced to Long-Term Average 1912-2019 (mm)

0
-50
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-150

1900 1910 1920 1930

Data courtesy of NOAA CO-OPS, www.tidesandcurrents nooa.gov

1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Time (years) P.A. Slovinsky, Maine Geological Survey, 9/11/2019




Slightly higher sea levels, combined with storm events,
lead to much higher levels of erosion as witnessed in
winter 2010

Higgins Beach, Scarborough, April 7, 20710
P.A. Slovinsky
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Global Mean Sea Level Scenarios to 2100
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Annual Mean Sea level (mm)
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| /
— Extreme / /
=|ong Term Trend

Potential SLR Scenarios / /
for Portland, ME**

TV T Jeo

Potential Sea Level Rise (feet) from 2000

Portland, ME Tide Gauge Data

< (1912-2018)*

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
* Annualized tide gauge data from NOAA CO-OPs

Yea
**S[R curves from the US Army Corps SLC Curve Calculator using NOAA CO-OPS 083 scenarios

Chart by P.A. Slovinsky, MGS






What is storm surge and storm tide?

Storm Tide
Storm Surge 14 ft MLLW
4 feet
High Tide

b 10 ft MLLW

Adapted from Wright Pierce an d NOAA




Portland Annual “Storm Tide” Statistics

1912-2018
Recurrence % Annual Storm Tide
Interval Chance (ft, MLLW)
1 100% 11.7
5 20% 12.6
10 10% 12.9
25 4% ~1 foot difference! 13.4
50 2% 13.7
100 1% 14.1

| PR R ey Agriculture
| Bt conservation|
v & Forestry

GEOLOGY |

Highest recorded storm tide was 14.1 feet on 2/7/1978




how mlght addltlonal
SLR impact it?

NOAA NWS
“Flood Stage”
For Portland = 12 ft MLLW

“King Tide” Marginal Way, October 25, 2016
A. Sherwin, MCP
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Hurricane Bill 2009, Kennebunk, ME, David R. Jones




ﬁ Sea Level Rise/Storm Surge Scenarios Maine Geological Survey

Highest Astronomical Tide

Highest Astronomical Tide Plus 1.2 Feet

. - \Nf' Highest Astronomical Tide Plus 1.6 Feet
* e Highest Tide
s _S LR SCenaFIOS Highest Astronomical Tide Plus 3.9 Feet

5 -

Highest Astronomical Tide Plus 6.1 Feet

Highest Astronomical Tide Plus 8.8 Feet

Highest Astronomical Tide Plus 10.9 Feet

m
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Robert G. Marvinney, State Geologist
Maine Geological Survey

robert.g.marvinney@maine.gov
: | (207) 287-2804
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BAKER DESIGN CONSULTANTS
Civil, Marine, & Structural Engineering
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Consulting Engineers
and Scientists
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Judy Cooper East

Executive Director, Washington Council of Governments

GIS SERVICE CENTER

West Falls Surveying
M Maisse

on River looking downstream. Downtown Area is on left of River

Figure 2

Figure 6 -Base Flood Elevation plus 2-FT

If:
Then:

Then:

Figure 8 — Base Flood Elevation plus 6-FT

FEMA Pre-Disaster Mitigation Advance Assistance Planning Grant:
geotechnical analyses, living shoreline opportunities, landowner
contact, permitting, final design/engineering

FEMA Pre-Disaster Mitigation: construction (~ S10M); CDBG, MDOT +

www.wccog.net/machias-resilience.htm



Bill Mook

Founder,

Area 500 Flood Closures 2000-2018

_| Data from the
Maine Department of Marine Resources
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Climate Impacts on the
Gulf of Maine

Andrew Pershing
apershing@gmri.org

@sci officer

Gulf of Maine
Research Institute
Science. Education. Commun ity.
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Climate Change & the Ocean
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FOURTH NATIONAL CLIMATE ASSESSMENT

Volume |I: Impacts, Risks, and Adaptation in the United States

The National Climate Assessment (NCA) assesses the science of climate change and
variability and its impacts across the United States, now and throughout this century.

FOURTH NATIONAL CLIMATE, ASSESSMENT

CHAPTER 9: OCEANS AND MARINE RESOURCES

* Gulf of Maine
Research Institute

Science. Education. Community.

nca2018.globalchange.gov




Extreme Events
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MAKE IT NEW She

-1 0 1 PIBI
Temperature anomaly (°C) relative to 1982-2011 climatology '

B. Annual Cycle of Lobster Prices
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FOURTH NATIONAL CLIMATE ASSESSMENT

Volume |I: Impacts, Risks, and Adaptation in the United States

The National Climate Assessment (NCA) assesses the science of climate change and
variability and its impacts across the United States, now and throughout this century.

FOURTH NATIONAL CLIMATE, ASSESSMENT

Fisheries CHAPTER 9: OCEANS AND MARINE RESOURCES

" Gulf of Maine
Research Institute

Science. Education. Community.

nca2018.globalchange.gov




Fisheries

Fishery
Management

Stock
Assessment

" Gulf of Maine
Research Institute

Science. Education. Community.




FOURTH NATIONAL CLIMATE ASSESSMENT

Volume |I: Impacts, Risks, and Adaptation in the United States

The National Climate Assessment (NCA) assesses the science of climate change and
variability and its impacts across the United States, now and throughout this century.

FOURTH NATIONAL CLIMATE, ASSESSMENT

Fisheries CHAPTER 9: OCEANS AND MARINE RESOURCES

’_ > Fr

Ecosystem disruptions

* Gulf of Maine
Research Institute

Science. Education. Community.

nca2018.globalchange.gov




Ecosystem Disruption

Gulf of Maine Sea Surface Temperature Anomalies

overall trend: 0.04 ° yr1
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FOURTH NATIONAL CLIMATE ASSESSMENT

Volume |I: Impacts, Risks, and Adaptation in the United States

The National Climate Assessment (NCA) assesses the science of climate change and
variability and its impacts across the United States, now and throughout this century.

FOURTH NATIONAL CLIMATE, ASSESSMENT

Fisheries CHAPTER 9: OCEANS AND MARINE RESOURCES

’_ > Fr

Ecosystem disruptions

* Gulf of Maine
Research Institute

Science. Education. Community.

nca2018.globalchange.gov




FOURTH NATIONAL CLIMATE ASSESSMENT

Volume II: Impacts, Risks, and Adaptation in the United States

The Nation’'s valuable ocean ecosystems are
being disrupted by increasing global
temperatures through the loss of iconic and
highly valued habitats and changes in species
composition and food web structure.

Ecosystem disruptions

nca2018.globalchange.gov

Research Institute
Science. Education. Community.




FOURTH NATIONAL CLIMATE ASSESSMENT

Volume II: Impacts, Risks, and Adaptation in the United States

The Nation’'s valuable ocean ecosystems are
being disrupted by increasing global
temperatures through the loss of iconic and
highly valued habitats and changes in species
composition and food web structure.

FEcosystem disruption will intensify as ocean
warming, acidification, deoxygenation, and
other aspects of climate change increase.

nca2018.globalchange.gov




FOURTH NATIONAL CLIMATE ASSESSMENT

Volume II: Impacts, Risks, and Adaptation in the United States

The Nation’s valuable ocean ecosystems are
being disrupted by increasing global
temperatures through the loss of iconic and
highly valued habitats and changes in species
composition and food web structure.

FEcosystem disruption will intensify as ocean
warming, acidification, deoxygenation, and
other aspects of climate change increase.

In the absence of significant reductions in carbon
emissions, transformative impacts on ocean
"“ecosystems cannot be avoided.




