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Overview

Introduce methods for integrating climate information
Into decision making

Highlight two local case studies

— Sault Ste. Marie Tribe of Chippewa Indians

— Ravine Managers of NE lllinois and SE Wisconsin
Demonstrate two online tools for accessing climate
Impacts

— Cities Impacts and Adaptation Tool

— Great Lakes Climate Atlas
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Matching science to practice
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Matching science to practice
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Global trends are more certain than regional
trends.

Natural variability plays a larger role at the regional
scale.

Local changes in land use can alter the severity of
climate change impacts.
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Matching science to practice

Precipitation

{ Averages } ~[ Averages ]

Scientists often discuss
changes in terms of
averages, but our

UNIVERSITY OF MICHIGAN

— Extremes — Extremes environments are
managed In terms of
| timing and extremes.
Seasonality Seasonality
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Understanding Climate Resources

1981-2010
e Data P f?,.:
. . . :\ ;T;’Ew
— HlstorlclObseryatlons \-ﬁﬁ %//& ?ﬂx
— Future/Projections ®
: / J
 Information _g )
— Synthesized narrativesGLISA kA fj
— Tables and graphs ™" a2 3
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Understanding Climate Resources
Role of Historic/Observations

Answering “What has happened?”

Provides certainty

Produced at various spatial scales

Station data

U.S. climate division data
State

Regional

1981-2010

Temperature and Precipitation Summary
Mean Annual Temperature (°F) 49.8
Mean Annual Minimum Temperature (°F) 40.5
Mean Annual Maximum Temperature (°F) 59.1
Mean Number of Days per Year that exceed 90°F 8
Mean Mumber of Days per Year that fall below 32°F 122
Lowest Mean Annual Temperature (°F) 47.8
Highest Mean Annual Temperature (°F) 53.2
Mean Annual Total Precipitation (inches) 37.4
Lowest Mean Total Precipitation (inches) 30.5
Highest Mean Total Precipitation (inches) 47.6
Mean Number of Days/Year with > 0.1" Precip. 78
Mean Number of Days/Year with > 0.25" Precip. 47
Mean Number of Days/Year with = 0.5" Precip. 23
Mean Number of Days/Year with > 1" Precip. 6
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Understanding Climate Resources
Role of Future Projections

August
Temperature

Deschutes Basin

Answering, “What will happen” Bt

* Provides a model of what future rewreil
climate may look like :

* Occur at broad geographies
— Global ;
— Regional
— Downscaled through Statistical
or Dynamic processes

o
« May or may not accommodate :
unique climate drivers
— Mountains, lakes etc 4e

‘ CLIMATE CENTER
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Understanding Climate Resources
Role of Climate Information

Answering “What are the Impacts?”

|dentify
corresponding
system impacts

hAr el 1leavy Storm Great Lakes Frost-free
Temperature Precipation Precipitation Ice Coverage Season
. ative Crlpthi . t
and videos

 Inf@graphi
20°F 1%  37%  71%  9Days

|dentify
— vulnerabilities to
those impacts

Identify likely

climate impacts
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Applying Resources in our Region

2 Case Studies
 Sault Saint Marie &

Tribe of

Chippewa
 Ravine Managers: *}E N .

In Greater e

Chicago e
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Case Study: Ravine Managers

Summary establishes a

locally focused narrative of

LOCALIZED CLIMATE INFORMATIDN

FOR L AND W] RAVINES

GLISA

Wiszorical and projected feture disale orends for
e DMois and Wisconsin Raviees lncsted between
Chivign, IL ared Mitwssbios, Wl along Laboe Michigas s
summartecd i this repers. The Ravines area i located

Tesmgeralares in Lake Michigan bave risen durisg
the sumsatime and like woe leve ks bave dechseil
during the winter, theugh there is signifant
mierasmual variation b2 | nereised water

- - . - - within the Southead climaty divides in Wisorale aml temporatures sl e cover devliees have B2 potenlial
existing climate information b Hortheast clnis ivsion i vl o st ot aeatsbery chmets g fccvemved
evaparation and potestia fir (Rerrased lake effect
isawdull Though like st anewiall hi e cammse
0 the wisdward ide of Luke Michigan,

Fatupe difmate pformance fof te Ravises ares
comus primarily from gishal sad regions] climase
modeiy [GEMY ard RCMe). [ the Michwest, the GOy
mraject a wider range of temperature and precipitation
strarmes than the RCM, se some of the values
vepoated here are be beyond what i showt in the
RCM haded mags. N meade] pedfectly simulutes the
physics that gavern global, reghomal, and local climate,
so several modats are cosvulned to describe poceniial
Reginnal and Local Climate Summary ke chatges in e Midweest aod the Bavines ama

— Temperature, Precipitation
— Annual, Seasonal

 Relates local

trends/projections to larger
regional trends/projections.

e Discussion is broken into
two time frames.

Map of (LT Rarvines wrma (o)

The elimate divisises in whick the Ravites are Tifer & baromg 7 ) Sesnred chechr Samgr R fer B aee
Socatied ko for 190 Rerel eed

eontmined have seen inonexes in aanual sir
bemprrature and precpriatus. Thosr increaue bave
ot beem conmstrat Ehreughout the year, Temperaturs
inirrases have here largely nhurrvnl 2 winter and
spring While wanmer azd l froperatsie inrrrases
haree been substandaly smaler.

Precipiation has Increased over both cimane
divisions that enchese the Ravines aenualy. Seasonaily.
precipisaton sas voreased In both divinkans the moet
\n the winter and fall During spricg and ssmmer
increases have bees less, with spring predipasien in
NE Tissha decreased siphdy over the period.
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Case Study: Ravine Managers

Precipitation Change (1951-1980 vs. 1981-2010)

e Focus: climate :
variables identified & I
by technical s I _
committee e T

* Understanding
network: :
— Natural
— Social c
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Case Study: Sault Ste. Marie Tribe
of Chippewa

Iribal Focus Regions Lagead

e Co-develop usable
climate information for
adaptation planning

— Information was applied
to stakeholder workshops

for foresight development
e Tribes want to know
how their local climate
differs from regional trends

COLLEGE OF MENOMINEE .\'-u-u.;.x ("1'.71-'.!'!-‘.!1 FOR
CLIMATE CENTER R e i
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Decision Support Tools —
Cities Impacts and Adaptation Tool

<«

i Apps m MPrint Installer [0 Ashlen_Inbox n Calendar_ashjen {, Drive_ashjen [Z] Great Lakes Adaptati.. [Z] Home|Graham Sus.. [E] Climate Center | Gra...

C' M [ graham-maps.miserveritumich.edu/ciat/homexhtm

Cities Impacts & Adaptation Tool (CIAT): Input

The Cities Impacts & Adaptation Tool (CIAT) is a climate
adaptation planning support tool for decision makers at the
city level in the Great Lakes Region of North America. It
provides usable data such as demographics, socioeconomic
data, and both current and projected climate trends. Using this
information, the tool also identifies a custom network of
climate peers whose current climate reflects how yours may
look in the future. The CIAT also provides a searchable
database of adaptation strategies pulled from existing climate
action plans from across the country.

To get started, please select a State or Province then a City
from the drop down boxes below. Please note, only cities with
a census population of 20,000 or greater appear in the tool.
Click on Confirm to continue.

State/Province : |- selectone - | ~

City : —selectone — | ~

e s e

*When running a new report, if the fields above appear pre-populated, please hit 'Reset to clear browser cache
Do not use the back button on your browser. Please use the navigation buttons provided.
Preferred browsers: Firefox or Chrome, not compatible with older Internet Explorer versions.

CLIMATE CENTER For questions or concerns about the tool, please email:  ciat-help@umich.edu

UNIVERSITY OF MICHIGAN

Region-Wide
Information:
e Climate Data

e Peer Network
Map

e Climate
Adaptation
Strategies
Databse

CLIMATE CENTER
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y B Cities Impacts & Adaptati % \ - - g i .

€& — C f [1graham-maps.miserver.itumich.edu/ciat/homesxhtml

i Apps m MPrint Installer [+ Ashlen_Inbox Calendar_ashjen &, Drive_ashjen [E] Great Lakes Adaptati.. [] Home|Graham Sus.. [ Climate Center | Gra... [g] CIAT z Google Analyti

Cities Impacts & Adaptation Tool (CIAT): Input

The Cities Impacts & Adaptation Tool (CIAT) is a climate
adaptation planning support tool for decision makers at the
city level in the Great Lakes Region of North America. It
provides usable data such as demographics, socioeconomic
data, and both current and projected climate trends. Using
this information, the tool also identifies a custom network of
climate peers whose current climate reflects how yours may
look in the future. The CIAT also provides a searchable
database of adaptation strategies pulled from existing climate
action plans from across the country.

To get started, please select a State or Province then a City
from the drop down boxes below. Please note, only cities with
a census population of 20,000 or greater appear in the tool.
Click on Confirm to continue.

State/Province : ‘Indiana ‘ - ‘
City : l select one -- u
| Fishers -
“ Fort Wayne
) Franklin I:I ,

*When running a ppear pre-populated, please hit 'Reset' to clear browser cache
Do not use the bg (S lease use the navigation buttons provided.
Preferred browse Goshen ympatible with older Internet Explorer versions.

Granger
CLIMATE j Greenfield concerns about the tool, please email: ciat-help@umich.edu
UNIVERSITY OF -
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€ - C M [ graham-maps.miserver.itumich.edu/ciat/reportxhtml
= Apps MPrint Installer [~ Ashlen Inbox n Calendar_ashjen @ Drive_ashjen [[] Great Lakes Adaptati.. [} Home | Graham Sus... I Climate Center |

Cities Impacts & Adaptation Tool (CIAT): Report for Gary, Indiana

v User Guide

+  Climate

r Map

» Adaptation Strategies

CLIMATE CENTER For questions or concerns about the tool, please email:  ciat-help@umich.edu

UNIVERSITY OF MICHIGAM

CLIMATE CENTER GLISA
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1. Season

Select a season based on your climate
change concern (heat waves = summer)
Click on the blue highlighted Climate
Divisions to show all cities within that
division abowve 20,000 people
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R
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3. Demographics
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Overview
1. Season
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3. Demographics feoe

Uze the "Demographic Variable” check
poxes to only show cities that are similar to
your city in the selected characteristics.
Once you have selected a value, click on
the climate division to refresh your cities. If
na cities appear, try changing or removing
your selected characteristics.

[ Median Construction Date

Per capita income

|| Percent population below poverty line
™ | Percent owner occupied housing
[+#] Percent population over 65

II'!_JI

4 Climate Stations
5. Printing
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From our compiled data base, Gary can
learn what other cities have done to adapt ...
to their temperature and precipitation
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Gary, Indiana

Population: 80204

Per capita income(§) 15383
Poverty(%): 30.01

Cwner occupied(%): 55.62

over §5(%) 14.510424

Median Construction Date: 1854

Feru 4

In 20440, your city may look like:
Hamilton, Ohio

Population: 62477

Per capita income(§): 18708
Poverty(%): 20.05

Cwner occupied(%): 58.61

Crwer G5(%): 13.155241

Median Construction Date: 1853
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Decision Support Tools —

Great Lakes Climate Atlas

Socioeconomics and Climate Change in the Great Lakes Region

This milerackve shows how Bhe 300l and econpmeg characleristics of he Geeat Lakes Regon are impacied by regionaly Specifc changes n cimale.  Relafed Resparch

Economy

Ehany seciors ol the econcemy can be
affected by climate change. Here we
Show (hree Sectors likely 1o be
affected, we descnbe which incustnes
ampioy the most people; and we show
fusioic chrmate changes

Jeffarson, NY

Job-Depandance on Climate-Yuinarabis
Seciors: Farming, Timber, and Towism
B Mest Dependent
B Moderately Dependem

Least Dependent

i What are employment trends in climate-
vulneranle sectors?

i What industries are currently contributing § How have climate-related factors changed
the most jobs? over ume?

seiver) + 0,5°F

v ineg 4 4 3°F

- +1.2%

P —

County-level
Information:

 Economics
* Infrastructure
 Demographics
* Vulnerability

CLIMATE CENTER

UNIVERSITY OF MICHIGAN
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Economy Infrastructure

Many sectors of the economy can
be affected by climate change. Here
we show three sectors likely fo be
affected; we describe which
industries employ the most people;
and we show historic climate =
changes.

Oceana, Mi
e, WA

Job-Dependence on Climate-Vulnerable 1 )
3 s Moines

Sectors: Farming, Timber, and Tourism

B Most Dependent GLAF_\:C

[ Moderately Dependent o T ILLINOIS _
[ | Least Dependent LAICLEA A1 2
i | What are employment trends in climate- i | What industries are currently contributing

vulnerable sectors? the most jobs?

Percent of Jobs

20.0% Government [
= Manufact. {incl. forest products) |
18.0% Tourism 1R -
16.0% Accomodation, Food Services
Retail Trade
14.0% Educational, Other Services
Construction ]
12.0% //—\/\A/’\ = Health Care, Social Assistance
10.0% Wholesale Trade
Real Estate, Rental, Leasing =
8.0% Management, Finance, Insurance =
Transport., Utilities, Warehousing =
6.0% Arts, Entertainment, Recreation g
Professional, Infermation fil
L% Admin., Waste Services
2 0% Mining (incl. fossil fuels) fil
_\—M.__.—...__..—... ) Agric. Services, Forestry, Fishing
0.0% Timber
1998 2004 2008 2012 o 1,000 2,000

Jobs in 2013

Vulnerable Populations

Albany
Ha

“NSYLVANIA

.. Trentonﬁ

i How have climate-related factors changed
over time?

Change in 30-Year Average
1951-1980 vs. 1981-2010

Summer Temperature {Avg.) + 0 .4 T F
Winter Temperature {Avg. ) + 2 = 3': F
Spring Precipitation (Total) == 5.60/6

Summer Drought Index + 0_5



Economy

Climate change has the potential to
affect government finances.
Expenditures on potential climate
related infrastructure are shown,
along with land cover and residential
growth.

Oceana, Ml

Infrastructure Spending by Local
Government (per capita)

B 5250 - $6.66

B $1.00 - 5249
] $0.26 - $0.99

L

Infrastructure

GLAA-C

[P e ——e————

i What are trends in infrastructure spending

by local government?

Thousands of 2013 $s

30 -

25

20

Utilities

0

1992 1997 2002 2007 2012

BuildingsHighways

HousingHealth

ParksMatural Res.

Waste/Sewage

TOW/
é;- :s Moines

ILLINGIS

i What is the breakdown of land cover?

Forest
Water

Shrubland

Grassland
Urban
Other

40% 60%

Land Cover

0% 20%

Vulnerable Populations

i How has population and residential
development changed?

Population I

Residential Area

-10% 5% 0% 5% 10%
Percent Change. 2000 - 2010



Economy Infrastructure Vulnerable Populations

Some populations may be i|| _ —— ;
disproportionately affected by ' T, 5 s T
climate change, in particular ; LY
through increasing heat. Here we

show an index of heat vulnerability
and changes in summer ] g | Ly
temperature. " - ok - c?“aw-‘_

Is
Oceana, Mi _ _ - S Y v oRK
Heat Vulnerability Index rowa g" Afbany
B Most Vulnerable F 3 i8 Maoin es
[ Moderately Vuinerable AR : Hg_r
|| Least Vulnerable GLAA-C it ) . INSYLVANIA
nnnnn - ILLINGIS .|a-\..+;_ 5 OHO .-““_‘_“__Q._ » Trﬂﬂbﬂﬁ q

i What are county characteristics that affect i How do these county characteristics differ i How have summer temperatures changed
heat vulnerability 7 from their respective state"s? over time?

5
Age = 65 who ane Below poverty
ang alone line
Bedow poverty Less than high
Nt

school dipkema
Highveer than
Less than high

Race other than |
| 0 M '

Mean Summer Tempamtue
P With Bayr Mowng Avemsge

Live alcwe

Age » 65 yeis

[uabates Age > B4 years

=
Liié alaie Age > 65 who ane

Iving alone
Face alher than Levwver than .
white Drabeles 19511980 -3
Area without Area without s
wegelalon vegetation

0% a% 10% 15% ?Ei‘.!i- S0% 1% H0% 1831 1851 181 1am 2011
Dilfemnce from Michigan



Thank You!

Beth Gibbons

Director, U-M Climate
Center

Program Manager,
GLISA
elzrenc@umich.edu

http://graham.umich.e
du/climate/tools
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