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CALL TO ACTION PLEDGES

What would you like to do?
SEND OUT A CALL FOR KNOWLEDGE

Welcome to the MARS CoP! ADD A RESOURCE TO THE LIBRARY

POST A FORUM DISCUSSION

Demonstration projects

...working together to accelerate adaptation planning and implementation in SEARCH FOR RESOURCES

Great Lakes municipalities

CONTACT US

MARS CoP UPCOMING EVENTS

Adaptation award at the 2015 Cities Initiative annual
conference

The Cities Initiative, in cooperation with its partners OCCIAR and CAP, have created the Municipal Adaptation and Resiliency Service (MARS), IDRIM 2014: Building Disaster
with the objective of accelerating climate change adaptation and building resiliency in its over 100 member municipalities across the Great Lakes Resilient Communities
and St. Lawrence basin.

October 30, 2014
MARS is focused on practical steps that may be implemented over the short term in both small towns and large cities. The starting point of MARS

is a Call to Action, a commitment made by member mayors that includes a series of self-defined adaptation activities to be undertaken by each The fOCUASADf the confergnce builds on

municipality over the next two years. MARS provides the building blocks to achieve this Call to Action, putting essential information, action-oriented opportunities !h_rpugh science and

training and practical tools in the hands of its member municipalities. technology, political will and
behaviour change to address current
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http://www.ccadaptation.ca/mars
http://www.glslcities.org/mars.cfm
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Climate change across scales

Global averages mask regional differences

Global Climate Projections Climate change is global in its nature;
Lt Gl chatn loees however, its precise impacts will vary
Regional Climate Models on a regional level.

Local Climate Models

Natural variability plays a larger role at
the regional scale due to changes in
land use (e.g. urbanization) and
geographic features (e.g. mountains
and lakes).

IPCC Emissions Scenarios

Thus, local practitioners turn to
downscaled global climate
information.

Image source: )
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Climate change across scales

Historical trends and future projections

GCM Rosolution
eg HADCMZ2 2 5o x 3 7%

When assessing climate change in your region, consider both
historical trendsand future projections:

Historical trendsfocus on observed climate data that was recorded

by climate stations in the past century. These trends provide )
greater certainty to estimate near SNY ¢S 0 KSNE 0 dzi
at predicting extreme events.

Climate projectiongprovide an idea of what to expect over the next
century, but lose certainty as they are downscaled to the regional
level.

Climate preparedness and resilience does not necessarily require
climate data, but this data helps build the case for adaptation for
city council and residents, and allows us to better prepare for
extremes.

Image source: ConsulClimate, Downscaling GCM Outputs, http://consulclima.co.uk
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Image source: Union of Concerned Scientis

Imate Change In the Great Lakes

HISTORICAL OBSERVATIONS & FUTURE PROJECTION




Climate change in the Great Lakes

Regional variation due to the lake effect
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The Great Lakes significantly influence the
NB 3 A 2 y-Bitnates hyO NP
0 ...moderating the temperature of
surrounding land.
0 ...increasing the moisture content of
the air throughout the year.

So, cities on southern shorelines may deal

with different impacts than those along a
V2NIOKSNY aK2NBH LiQa C
effect, as well as land changes due to
urbanization and agriculture into account.

Imagesource: Environment Canada and U.S. Environmental Protection Agency. 1295
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Observations and projections in the Great Lak

Observed changes since 1900

Average Total Heavy Storm Great Lakes Frost-free
Temperature Precipitation Precipitation ice Coverage Season

T1T 1 3

2.0°F 1% 37% 71% 9 Days

1900-2012 19002012 1958-2012 1973-2010 1958.2012

Image source: GLISA, Climate Change in the Great Lakes Region, 6/18/2014, http://glisa.msu.edu



Observations and projections in the Great Lak

Projected changes through 2099

The climate future generations
experience in the Great Lakes will
be fundamentally different than
the climate today

What is changing?

Scientists often discuss changes in
terms of averages, but our
environments are managed in
terms of timing and extremes.
Thus, we take into account
precipitation and temperature:

O Averages
Extremes

0
0 Seasonality

Migrating Climate:
Changing Summers
in the Region

on data provided
by K. Hayhoe and
D. Wuebbles.

Imagesource:Union of Concerned Scientists,


http://www.ucsusa.org/assets/documents/global_warming/gl-exec-summary-update-05-doc.pdf

Observations and projections in the Great Lak

Temperature: More hot days each year

Projected Mid-Century Temperature Changes in the Midwest

Higher annual average temperatures:

Historical trends show increasing rise in
temperatures. Rise projected to continue.

Average Temperature ‘Days Above 95°F

Increasedextremes:
Increase Iin frequency of 95+days

Change in seasonality:
Frostfree season has increased by 9 days
compared to 19041960.

Image source: Climate Change Impacts in the United States: The Third National Climate Assessment Report



Observations and projections in the Great Lak

Precipitation: More severe weather

Increased annual precipitation:

Precipitotion Departure from 1951-1980 Averoge Incre_:asc_e IS expected to Co_n’glnqe, though reglonal
T ————— projections of future precipitation vary.

® Increased extremes:
e Precipitation via heaviest 1% of storms increased by 37% in
"; the US Midwest from 1958 through 2012.
2 11 0/0 Climate change increases floaalsd droughts in the region.
B
a 1900-2012 Change in seasonality:
g More precipitation is falling as rain instead of snow.

-20

R DI ol i v x Snow melt:

e T 9 ee S0 @O Rapidwinter snow melts, combined with precipitation

events, can lead to extensive flooding.

Image source: GLISA, Weighted averages of nClimDiv divisional data from 8 U.S. Great Lakes States.




Observations and projections in the Great Lak

Lake levels and ice cover: downward trend

G)

o Decline Lake levelsStillsome uncertainty,

7 - but likely overall trend is downward.
" Year to year fluctuations due other
3 environmental factors (e.g. solar
g radiation, precipitation, wind speed,
£ etc).
= s Ice coverRising temperatures will

continue to lead to a reduction Iin
seasonal ice cover

30

1963-1972 1973-1982 1983-1992 1993-2002 2003-2013

Years

Image source: Kenneth Kunkel, Cooperative Institute for Climate and Sat®liies



Impacts on Great Lakes Cities

THE CASE FOR ADAPTATION ACROSS MUNICIPAL SECT(




Impacts on Great Lakes cities

Public health and vulnerable populations

Heat risks:

0

O¢« O« O¢ O«

Heat related illnesses artkaths especially
affect elderly, homeless, losmcome, children

Increased smowill worsen asthma
Increase in fooeborne illnesses
Increase in ragweed pollen season
Tickand mosquito habitat wilincrease

Precipitation risks:

O« O

Heat waves can be deadly:

2003 European heat wave: 70,000 deaths
Chicagdl995: 550+ deaths

Toronto 2005: 6 known deaths

Ontario 2005: 17,000 hospital admissions and 60,000 emergency
room visits due to air pollution

O« O¢ O¢ O«
O«

Increasedvaterbornediseases

Injuriesand deaths from flooding & winter
storms

Increases in basement mold from flooding
events

Image source: Chicago Tribune, July 13, 1995



