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“Sense of Place”

Great Lakes Coastal Storm (October 27, 2010)
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U.S. Global Change Research Program

13 Agency Contributors

Commerce, Defense, Interior,
Energy, State, Transportation,
Human Health, Agriculture,
Environmental Protection
Agency, NASA, and others.

Global Climate Change Impacts
in the United States

ol ., o

‘i 9*' 3.*,.’; L E  Congressional Mandate

Global Change Research Act
1990
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Global Temperature and Carbon Dioxide
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Observed and Projected Average Change °F

from 1961 - 1979 Baseline

Observations mme Averaged Emissions Scenario
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Increases in Amounts of Very Heavy Precipitation 1958 to 2007

Percent Change
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The New Climate Normals (1981 to 2010)

Statewide Differences Between the 1981-2010 and 1971-2000 Normals
Minimum Temperature (F)




State of the Climate Report (2011)

STATE orrc b 2010 marks the end of the warmest
‘ decade on record in the Arctic since

™ instrumental records began in 1900.
HIGHLIGHTS

——r The Greenland ice sheet lost more mass

in 2010—410 gigatons—than any other
year over the last decade. This loss is

Source: equivalent to sea level rise of 1.1

www.ncdc.noaa.gov/b millimeters.
ams-state-of-the-
climate/2010.php

Average temperature for Canada during
winter 2009-2010 was 7°F above

average—warmest winter since national
records began in 1948.
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What Does the Future Hold for the Great Lakes?

Decreased ice cover

Changes in habitat and
species composition

Water resource variation
Wetter winters
Drier summers

More severe storms

Infrastructure damages

Health risks

A NOAA Coastal Services Center

y LINKING PEOPLE, INFORMATION, ARD TECHNOLOGY




THE GRAPH OF

GLOBAL WARMING

MAY START
UNEVENTFULLY...
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Consequences of Climate Change
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Coastal Communities:
Vital to U.S. and International Economies

e 57 percent of U.S. gross domestic
product is contributed by coastal
watershed counties.

Coastal counties contain 53 percent
of the nation’s population—but
account for only 17 percent of U.S.
land area (excludes Alaska).

Coastal habitats help reduce
impacts of floods, storms, and

. Source: http://linguistlist.org/fund-
climate Change on coastal drive/2009/hometown-tour/Bethany/
communities by absorbing water,
wave energy, and other stressors.

Port Huron, Michigan
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Everything Has Its Price,
Even the Weather

e Economic cost of weather may

total $485 billion in U.S. | i ’ \
- - - id.u;; * . | ' *
w "’

From wildfires to flight delays
to running our air-conditioning,
“This research shows that a
substantial percentage of the
U.S. economy is linked to
variability in weather.”
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Number of Events
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Billion Dollar Weather/Climate Disasters
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Ready to Move?

Billion Dollar Weather/Climate Disasters
1980 - 2011

Puerto Rico - 4
Hawaii - 1

Virgin Islands - 3

Alaska- 3

NUMBER OF EVENTS




“The Present Is the Key to the Past”
Uniformitarian — James Hutton

But is the past the key to the future?

e Current methods for determining risk are based on
historical data and statistics (example: return periods)

* The next 100 years won’t be like the last 100

* |s it possible we aren’t looking far enough into the past?
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Lake Level Variation

Lake Superior Water Levels in Meters (IGLD85)
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= Annually Averaged Water
Levels (through 2009)

— Long-Term Mean Level




“It’s not just what we do,
but how we do it and what we
learn in the process.”

— Margaret Davidson
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Data and Science Matter
Research, Modeling,

and Development

Integrated mapping
Dynamic elevation
Integrated observations

Integrated atmospheric and hydrologic
modeling

Integrated hydrodynamic and surge
modeling

Levee protection

Partnerships — rubbing our nickels
together
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Visualization and Intuitive Tools:
NOAA’s Digital Coast

Providing Geospatial Solutions

DIGITAL C@AST. -

Coastal data

More than just data...

Ihe Digital Coast also provides the tools,
Lraining, and infurmalion nceded Lo lum

piEs . oo
Lhise: data inbo the informalion mosL PP A Data a Ccess I b I I It
needed by wastal nesource management B itk y
protessinnals. RBead more.. ! w i,

Welcome Lo U new Digilal CoasL. I yoo have gueslions or commenls, please conlscl us.

Techie and non-techie tools
Training

Case studies

Testimonials

Digal Coset e s ol Outreach and awareness

standards, guidalines,
specifications for elevation
data, dabums, and Inundatlon
mapping.

www.csc.noaa.gov/digitalcoast/
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Digital Coast Partners

American Planning Association
(A PA) bleltﬂaCE:-u?wt;' Michigan

Association of State Floodplain
Managers (ASFPM)

Coastal States Organization
(CSO)

National Association of Counties
(NACo)

The Nature Conservancy (TNC)

National States Geographic
Information Council (NSGIC)

www.csc.noaa.gov/digitalcoast/ 1P NOAA Coastal Services Center
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State Coastal Zone Programs

Final Saction 309
Assassment and Sirategy 2011

Strategy: Climate Change Adaptation in Coastal Wetland Management

Issue Area:
Watiands
Michigan Coastal Management Program e
Office of the Great Lakes Program Change Description:
Department of Environmental Quality «  Mew of revised coastal land acquisiion, management, and resioration programs:; and
«  Mew or revisad quigelines, procedurss, and poicy documants which are formally adopted oy a

state or temitory and provide specific Interpresations of enforoeable GZM program policies to
applicants, local govemmenis and oiher agencles that wil rasult in meaningful iImprovements In
coastal resource management

Section 309 Assessment and Five-Year Strategy for This strategy will support the identification of research-based adaptation actions and sirategles for Great lakes
Coastal Zone Management Program Enhancement - - - P s .
Fiscal Years 20122016 coastal wetiands, and Incorporation of coastal wetiand dimate change adaptation Into State and local resourcs
management pians. Speciicaly, Section 319 funding will be usad ba:

= Identiy specific cimate change Impacis 1o Great Lakes coastal wetiands throwgh review of the
published Iterate and contacts with the coastal wetland research and management
community. Identdy adapiation measures and strategles for addressing thess Impacss that are
appropriate for Michigan's coastal wetlands, and suited to Michigan's state and local wetland
March 2011 protection and management framework. Train 3 on how to Incorporaie climate change
measures into wetland regulatory processes Including permiiting, enforcement, and mitigation.
Adapiation actions that wil mainiain or expand overall biodiversiy, Increase connectivity of
coastal wetland areas, and Improve water management to agdress multiple natural resource
goals are prioriies;
Incorparate preservation, restoration, and similar cimatz change adaptation measwres for
coastal wetlands Into the state’s Climate Change Action Plan, Wetlands Action Plan, Wildiife
Action Pan, and CELCP pdan;
Work with the Michigan Assoclation of Regions, Michigan State University Exiension - Michigan
Matural Features Inventory (MMFI), and ofher agencles and organizations that provide land use
planning assistance to Wocal governments to develop tachnical assistance on Incofporating
climate change adaptation measures for coastal wetiands In local green Infrastructre plans,
land use plans, and zoning ordnancas.

2 NOAA Coastal Services Center
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NOAA Coastal Storms Program

FY2012 Kick-Off Projects

e Great Lakes shoreline management
workshop

e Stormwater toxicity from sealants

e Shore based observations
e Beach signage risk communication
e Qutreach coordinator support
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NOAA Habitat Restoration

From 2011 to 2013, the West Michigan
Shoreline Regional Development
Commission will develop designs for a
project that will soften 2,850 feet of
shoreline, restore up to 126 acres of
floodplains and emergent wetlands, and
remove more than 197,000 metric tons
of unnatural lake fill debris.
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Climate Adaptation Strategies

Coastal Habitat Conservation in a Changing Climate:
11 Latkiss F?_ Strategies and Tools for the Great Lakes Region
HESTOHRATIREY =
-

September12-14, 2011
Ann Arbor, MI

. Issue: Coastal habitats in the 115, and the valuable ecosystem services that they provide are

ADAPTING TO CLIMATE CHAMGE: A PLANNING GUIDE already impacted by multiple stresses, and climate che will farther exacifbate these

FOR STATE COASTAL MANAGERS- gxisting challenges! The Great Lakes region, in partcalar, is currently experiencing

warmer ar and water temperatures, decreases of lake ice, longer onset of lake

A GREAT LAKES SUPPLEMENT stratification, changes to migration patterns of wildlife, more varizble water levels,

decreases in sofl guality, longer growing seasons and extreme precipitation. Coastal

habitat managers, ecological restoration experts and other decision makers at the federal,

state, and local level need addifonal information, tools, and capacity to support the
management and conservation of coastal habitats under changing chimatic conditions,

While efforts are underway to address the impacts of a changing climate on coastal
ecosystems at a variety of levels, additional work is needed to build capacity, experience,
and collaboration. In an effort to begin to address these needs of coastal habitat managers,
ecalogical restoragion experts and other decision-makers, NOAA is working with its
partners to develop region-focused workshops on climate change and coastal habitats such
as thiz one in the Great Lakes

Action: As part of a series of regional workshops, conduct a two-day workshop focused on
tools and strategies to assess vulnerability and develop actions for climate-smart
conservation of freshwater coastal habitats in the U5, Great Lakes (M1 W1, MN, IN, IL, 0H,
P4, NY) region

Goals:

* [Increase understanding of the current state of the climate science for the Great
Lakes region and examine vulnerabilitias of Grear Lakes coastal habitats and species
to climate change
Provide habitat managers and ecological restoration experts with the tools and
information necessary to incorporate climate change into their projects
Connect federal agencies, states, ibal nations and nen-governmental organizations
in the Great Lakes region to identify potential strategies and opportunides for
collaboration related to climate change adaptation, and identify information gaps
Initiate or codify development of swategies for incorporating climare change into
the conservation of freshwater coastal habitats

Gl Clirvsstis Chinnge I pacts In the Urited States, TR Karl, | ML Melilla, & T.C. Petarion, [sdioes). Cambridgs
ROWA DfFics ol Dossn wnd Coacrie] Asscasrss Mensgemaent [ University Prss, 2009,
N D #
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Use of Climate Data

“These impacts [forestry,

Choose seed types and planting and
harvesting schedules.

Plan for irrigation needs and forecast

built environment, L
transportation,
communities, safety, and
others] are interrelated,
and a successful . . .

Match garden and landscape design
to long term expected conditions.
Forecast fuel needs and electricity
demand based on expected
conditions.

Analyze how temperature conditions
affect demand.

Assess the best sites for solar and
wind energy.

Manage reservoirs in drought or
flaod eanditions.

Balance competing water demands
such as industry, agriculture,
recreation, and wildlife.

Understand spring snowmelt in the
West and the impact on water supply.
Help businesses and individuals
manage financial risks by designing

adaptation strategy
requires an integrated and .
multi-sector approach.”

temperatures.

Plan airports, roads, bridges, levees,
and other infrastructure to withstand
extreme weather conditions.

Design building performance for
expected heating and cooling needs.

Prepare public health response
measures such as cooling centers,
vaccination programs, and epidemic
action plans.

Western Association of
Fish and Wildlife Agencies

2 NOAA Coastal Services Center
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Sectoral Crosscuts and Opportunities for Integration

Hydropower Farming Wind Energy Private Sector

“All our greatest challenges are pervasive around the globe, and all
are local in their solution.” A stakeholder from Missouri




Regional Climate Service: Next Steps

Collect climate data and improve monitoring
Provide robust and enhanced climate science and modeling
Educate, train, and create climate-literate communities

Build climate capacity (at the community scale) and inform
adaptation

Develop robust partnerships and strategic investment
opportunities
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Pictured Rocks — Environmental Protection Agency




Questions?

Heather.Stirratt@noaa.gov
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