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y (0 =
The MIT Joint Program on the Science and | | 8
Policy of Global Change’s depiction of the 1o $1& - 2
likelihood of potential global average surface - .
temperature change over the next hundred years. : -1 0
E: F 1!
; ( E g ||||2 g *F
#%$% &
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- $0 - |
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| & 0 [
| | = - |
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= 1 /1$
| 0 -
248 ) E"
I F | , 11
In this graphic, the size of each ‘degree-change slice’ represents a ’
probability of occurrence over the next hundred years. The likelihood
of each range of temperature change is:
1to 2 T, 20%; 210 2.5 C, 43%);
2.51t0 3 T, 27%; 3t04 T, 10% , 2 2, %
Note that these probability scenarios are based on the assumptions 1 -1 1 | 5
that the original signatories to Kyoto (including the United States, at o ' vt
7% reductions below 2008 levels by 2010) implement their emissions 7 @ | -1 |
caps. |
&- ,
Below is the Fahrenheit version, included because Americans 1 & -1 -
typically do not think in terms of Celsius. The likelihood of each range ) )
of temperature change in Fahrenheit is: & ! !
2to 4 F, 38%; 4t05 F, 42%; + O | "k % 7 @
5t0 6 F, 17%; 6to 8 ¥, 3%.
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CASE STUDY: MODEL FOR ADAPTATION PLANNING
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Chicago’s Adaptation Process Organizational Chart = &
showing the various adaptation work groups and their lead department(s)
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Heat
- Increase from 15 days of 90% per

year to 35 (lower emissions
scenario)/66 days (higher).

Projected 30 days of 100% per year
under higher emissions scenario

Longer, more frequent, more
intense heat waves

Summer could feel like that of
Atlanta, Georgia under the low
scenario and that of Mobile,
Alabama under the high scenario

Precipitation
Increase in extreme rainfall events
(i.e. > 2.5” in 24 hours)

Increased risk of flooding

Public Health
- Increase in extreme heat-related
impacts, including mortality

Air quality deterioration

More frequent vector- and water-
borne disease outbreaks

Agriculture

- Shifts in growing conditions from
current “hardiness zones” to
conditions similar to those of
Southern lllinois (lower emissions
scenario) or Tennessee (higher).

Infrastructure
Increased stress and risks to
transportation systems and
buildings, affecting budget and
policy issues such as insurance
rates, electricity demand, and
building codes.

Source: City of Chicago
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Manage Heat : Update the heat response plan, focusing on vulnerable populations, complete further
research into urban heat island effect and pursue ways to cool hot spots.

Pursue Innovative Cooling : Launch an effort to seek out innovative ideas for cooling the city and
encourage property owners to make green landscape and energy efficiency improvements.

Protect Air Quality : Intensity efforts to reduce ozone-precursors through mitigation programs that reduce
driving and emissions from power plants.

Manage Stormwater : Collaborate with the Metropolitan Water Reclamation District on a Chicago
Watershed Plan that factors in climate changes and uses vacant land to manage stormwater.

Implement Green Urban Design : Implement key steps in Chicago’s Green Urban Design plan to manage
heat and flooding. These steps will enable Chicago to capture rain where it falls and reflect away some of
the intensity of the sun on hot days.

Preserve Our Plants and Trees : Publish a new plant-growing list that focuses on plants that can thrive in
altered climates. Also draft a new landscape ordinance to accommodate plants that can tolerate the altered
climate.

Engage the Public : Share climate research findings with groups most affected—social service agencies,
garden clubs, etc. Help individual households to take their own steps to reduce flooding and manage heat
waves, such as installing rain barrels and back-up power for sump pumps and planting shade trees.

Engage Businesses : Work with businesses to analyze their vulnerability to climate change and take action.

Plan for the Future : Use the Green Steering Committee of City Commissioners to oversee City
implementation efforts, and the Green Ribbon Committee of business and community leaders to assess how
the plan is being implemented, recommend revisions, and report to the Mayor and all Chicagoans on our

progress.
Source: http://www.chicagoclimateaction.org/pages/adaptation/11.php
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The urban heat island effect is caused by the tendency of
hard, dark surfaces, such as roofs and pavement, to be
measurably hotter than natural areas. It can raise a city’s
temperatures 4 to 10 degrees Fahrenheit on hot summer
days. The City of Chicago conducted research on the
impacts of the urban heat island effect. The City mapped
Chicago's hottest spots and is targeting its cooling and
energy efficiency efforts, such as the cool roofs and green
roof grant programs, to those areas. In addition, the City
overlaid a map of 311 and 911 calls regarding heat-
related emergencies to assess the correlation between
urban heat islands and heat stress-related issues.

Source: http://www.chicagoclimateaction.org/pages/adaptation/49.php
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part of Mayor Daley’s Urban Heat Island Initiative. When compared to an adjacent
0 & $ | normal roof, City Hall's green roof was nearly 100 degrees lower, and contributed

to $5,000 in annual energy cost reduction, in addition to improving air quality and
reducing stormwater runoff.
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This map, generated by
- -1 -1 Dr. Don Wuebbles’ team
for the Chicago Climate
Action Plan, illustrates
& 1] what Chicago summers
could feel like in the
future based on both high
$ $ daytime temperatures
and humidity, or average
10 summer Heat Index, By
_ 0 12 the end of the century
Chicago would be
0 & expected to be hot and
1 9! = 2 sticky, feeling more like
' Atlanta GA does today
! K | 0 | - under the projected lower
*x | 2 emigsions scenario, and
Mobile AL under the
- G higher emissions
scenario. In this relatively
! HO Lt o simple visual, complex
| & information was
accessibly conveyed: for
! & two different emissions
| scenarios and across
' three time frames (20, 40
and 90 years from

@ $ present).
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CASE STUDY: MODELS FOR ADAPTATION PLANNING

97
2" #12 0 & #
$ % # / % 3 0!
# # & & & 2 &
4 1%
% /410 #5667 81% % # & #
$ & % |/ 9 &!566:0 & 2 "
&
% & $ %
TTMT< T 7= % #
/0 ! 57 # % 1'% # % !
- $ ! #:7781 % 7570
# % # 12 % & #
% % 2 # % ! ) &
> # ) # % # 2 & &
! & & % %
# 2 91 (
& ?& 12 | ?
. #0
- C
- . $
2 I @2 " #! !
, 10 - ' , #&
r2 1112 1 -1C %
I ! ! 2 % % 1%
1 & -1 - $! =
- ! S ,
noo= , R4 %
0 2 1K L R)6! 0 #A
o I -1& $ 12 5
C-12 =!I 0 $ 11 D, /
, I 2 $ _ 12 _ N 3 Miami-Dade County Commissioner
-1 2 ’ I 2 from Ask the Climate Question: Adaptation to
<, ! | = 0 2 & - Climate Change Impacts in Urban Regions
I -l 2 2 $ | -
EF 0 $& ! o !
- N $ Co - 2
0 1 180 + ( >>)2 - 0 ! -
@l (,2 = ,2% 0! -:1<:8 15 |



, )4 - 10 -1 >>) "2

o, - 2
$ I 0! E>F :1
) oy I  EF
,, $ 1< O -
—1 2 K
E(F 'K -
((+0
(7

Miami-Dade County is a national leader
in hurricane preparation, evacuation and
response. Notably, the county has used
Federal Emergency Management Agency
(FEMA) funds to strengthen numerous
buildings against the ravages of
hurricanes and severe storms. At Florida
International University in North Miami,
for example, the county used FEMA
funds to harden the third floor of the
campus library into a hurricane shelter,
helping to ease the burden on evacuation
routes. They have also used the money
to help protect vulnerable communities.
For example, in downtown Miami, the
county spent $99,000 in FEMA Hazard
Mitigation Grant Program funds to install
heavy-duty hurricane glass at one
homeless shelter and $158,000 to install
perforated metal storm panels at another.

(from Ask the Climate Question: Adaptation to Climate
Change Impacts in Urban Regions)
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Local Businesses Universities

Building & Architecture
Engineering

Law

Agriculture

County Departments
Public Works
Solid Waste Management
Transit
Parks and Recreation
Ports
Health
Budget
Housing
Emergency Management
Environmental
Planning & Zoning

General Services Administration Fleet &

Facilities Management

Water & Sewer

Capital Improvements

Miami-Dade County Public Schools

University of Miami

Florida Atlantic University
Florida International University
Rollins College

Environmental Organizations

Tropical Audubon Society

Urban Environment League of Greater
Miami

Everglades Defense Council

Florida Wildlife Federation

Regional Organizations

South Florida Regional Planning
Council

South Florida Water Management
District

Everglades National Park
Greater Miami Chamber of Commerce
Miami-Dade League of Cities

National Oceanic & Atmospheric
Administration

Utilities (Florida Power and Light)
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“Miami-Dade County, like all other coastal and

low-lying counties, is now facing much more

challenging decisions than ever imagined. We

will work to provide more carefully documented

projections, but we hope you see the urgency

of reconsidering nearly every aspect of the

county’s management, zoning, infrastructure,

and planning. One urgent effort is to look at

what Miami-Dade County will need to do to

remain inhabitable and functional at

benchmarks of a further 1, 2, 3, 4 and 5 foot

rise in sea level—and at what point portions of

the county will need to yield to the rising sea.

This will require a detailed documentation of

the elevations of infrastructure elements and

roadways; susceptibility of coastal, wetland

and artificial fill areas to erosion; defining areas

of potential pollution and contamination

release; determining changing drainage and Green and orange areas of this map show limestone substrate.
. . T Yellow area is sandy substrate. Black outline indicates

storm surge risks; assessing structural viability  viami-Dade county.

of buildings and levees with changing Image credit: http://pubs.usgs.gov/ha/ha730/ch_g/jpeg/G028.jpeg

groundwater levels and saline water intrusion; looking at the future of fresh potable water

sources; defining the modifications necessary to maintain connectivity of roadways; and many

other aspects. It should be pointed out that the highly porous limestone and sand substrate of

Miami-Dade County (which at present permits excellent drainage) will limit the effectiveness of

widespread use of levees and dikes to wall off the encroaching sea.”

(from State of Sea Level Rise, by the Miami-Dade County Climate Change Advisory Task Force Science Committee)
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CASE STUDY: MODELS FOR ADAPTATION PLANNING
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This table from Climate Risk Information, by the New York City Panel on Climate Change, shows the probable direction of change over the 21st
century, as well as the likelihood associated with the qualitative projection. For these variables, which can have large impacts on infrastructure,
quantitative projections are not possible due to insufficient information.

Source: http://www.nyc.gov/html/planyc2030/downloads/pdf/nyc climate change report.pdf
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Create the internal mechanisms
and processes for the
development of a
comprehensive, multi-year
adaptation process

Engage the public, business and
other stakeholder groups

Incorporate climate change
adaptation into city policies and
high level plans

Use best available science to
analyze how climate is changing
locally and what the future is
likely to bring

Use this analysis to identify
Toronto’s vulnerabilities to
climate change

Conduct a risk assessment to
identify priority impacts requiring
adaptation action

Identify and assess adaptation
options to reduce the risk

Develop and implement climate
change adaptation strategies

Monitor climate change, evaluate
the effectiveness of adaptation
initiatives in protecting the City
from continuing changes, and
adjust strategies when
necessary.

(from Ahead of the Storm)
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Toronto’s Ahead of the Storm Report cited
examples of existing City programs, plans,
strategies, and assessment procedures
that reduce vulnerability to climate change,
and recommended that these include
considerations and explicit goals for
adaptation from now on:

Toronto’s Official Plan

Toronto’s Heat Alert System And Hot
Weather Response Plan

Transit City Plan
Construction Programs
Wet Weather Flow Master Plan

Basement Flooding Protection Subsidy
Program

Flood Warning Forecasting
Emergency Plan

Green Roof Pilot Incentive Program
Urban Forest Management Plan

Parks, Forestry and Recreation
Strategic Plan

Green Parking Lots design guidelines

The Deep Lake Water Cooling
(Enwave), Peaksaver, and Keep Cool
Programs (Toronto Hydro)

Green Development Standard
Better Buildings Partnership

Environmental Assessments of New
Capital Projects

Long Term Fiscal Plan

Green Economic Sector Development
Strategy
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RESOURCE SNAPSHOT: MODEL FOR ADAPTATION PLANNING
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Keep adaptation within the T |
framework of sustainable ’ v
development. Once you pull
adaptation out and put it on a
pillar you get unsustainable 7 2
measures. 0 & O

Climate models are tools, not = 1o 37&
answers. They help you ask the 0 &

right questions, but they don't Il 0

give you answers. -1 $ !

Identify criteria for success and & - ! B
sensitivity thresholds. You must
know the threshold at which an
extreme event or a gradual IC !
trend affects your city; ! 0

otherwise, you can’t apply the - I )
climate models. Understand | ' ’ ’ '
your system, and how your
system interrelates with other ) LTIk 0 -
systems.

Value action learning. “It's
better to make mistakes but

# & 2
make progress, than make no
progress at all.”

- Alex Nickson, Climate Change Strategy Manager,
Greater London Authority L] O ’
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CASE STUDY: BOLSTERING RESILIENCE BY INTEGRATING ADAPTATION INTO LOCAL PLANNING

AND OPERATIONS

1 %
& #
# &
#
& %
& & #
& !
& # &
% # (
& # !
& |
& I
T $
& %
(
9% $ !
-0 $ 1911
- 1% $
Lo $ 12
$1 21

Seattle’s Cedar River Watershed.
Image credit: Seattle Public Utilities
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Model #1 . The University of Washington's
Climate Impacts Group (CIG) developed three
scenarios for changing temperatures and
precipitation in the Pacific Northwest (using
two different greenhouse gas emissions
scenarios coupled with three global climate
models).

Model #2. CIG ran the three scenarios through
a hydrology model to estimate how
meteorological changes could impact
hydrology in the watersheds that supply water
to cities and towns.

Model #3. Seattle Public Utilities water
managers took the output from the second
model, on a climate-altered regional hydrology,
and ran it through the utility’s own models of
water system operations to project local
changes in Seattle’s drinking water supply.
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The Central Arizona Project is a 336-mile long system of aqueducts, tunnels, and pumping plants, Image credit: Central Arizona Project
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Tucson Water provides signs to sites that use
reclaimed water. Image credit: Tucson Water
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Seattle’s Tolt River Reservoir. Image credit: Seattle Public Utilities
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CASE STUDY: BOLSTERING RESILIENCE BY INTEGRATING ADAPTATION INTO LOCAL PLANNING
AND OPERATIONS

0 7+ 1

$ #l
! % !
& $ ! #
% % # & #

>=( ( (. -8, (

_ 1 $ _ ] I Nkk xk
-2 Qlm*21 - )1 ! !
I - !
P 2 $ ! - !
0
mi1org o1& 01" *2
lo-, -1
"4 11 2 ’I_ 1
| 2 I 1 ,
o kA !
-1
Flooding in North Seattle, Dec. 2007 '5 | ! !' * | ! ! ’ E
$ = -1 - ' -,!-!-!F Ll
- ! 0 8 E 8FO 0 $ $ 12!
$ 00 - -- 1. 0 - 2! A2
I, [
7 (
8 =% | -- =1 0



8! #!'$ @ ! E#@ F
|

! ! B$ !
AC -=t , ! $ $& !
! ol'- ¢ "6 !! L1 , 11 1o
3 $ ) 12 8 = (I
, -1 - = foko R T N I | , $ !
8 $l& $ #@ $ ! 0
- - - I K -$& 0 8,! -
7 $ | I K - | 0 -1 | #@
1o ! ! - & 1&$ !
$ ! ~- 1% I -@$,! ! $!
, I’ 0 -1 11
8 - [
- 0 = I,
-1 , 0-1 B B !
! $! $182
$110 -1 0 ! - 1 $
, 0 I, | [
| I 0 - [
8 $11 1 0! 13
I $ K!I ! o1& % ! !
01,130 ! I'$ =
! I 0 O$!!
- ! Lo I $!
& ! $ I @ ’ SPU field crew member clears drainage
| | $ - 0 !, | $ | infrastructure to prevent flooding
- S 2% & - 1S -
Lo e -2 1ot -1
$ -
2 | *% kk 12
! 8 11 | -
$! , 10 - - o 12 |
- 1$0 % , _I1I | I,
2 I, | | - -1 I - |
! E - 12 L, A 12
'tk
0 - -1 [ Bl |
2= ,11- -1 2 0
Lo 2 2 ! . 2!
$ P -=2 0 ! 2 - I 10
-, | - B | | - <
12 1 ror-8 1o $1&0
2, - ) ! B



! - $1& $ 8, -7 ,
(7 2% $ 1, 0 ! ! 11
-1 = S 10 ! 0o $ 1'$
I N + 1 [ 12 I $1& $
12 % -1 0% 12 1t o0 - 2
-1 0O !0} - 1$ -1 'K
I I - 2 $ )
I 1,0 ! r - 13 l,

$ 1 10 K! . &7 15 13%$0
! 0 - 1 s & !
, L N 10 -
- 2 1 0os$ 1N 1ol $ 1-1
! 0 $ 0 -1 ! !
! $! - !

0 $ 11-1- 28
$ o | .0

o! $!
I & -- !
0 - $2 8-!
- - | |
& -l
! '$ 1- 8%
= 2110 9!
<! E9< F2
$! 0 0 9<
- 1 8 |
o< ! I,
$ 2 -2
! ! One of Seattle’s updated maps of flood prone areas
80 $ $ ! =1 1 -2 1&$ !
0! $ Lo Lo 8 - r- -
I 2 -1 ! $ ! 2 0! -$ !
, ! 01"+ 12 Lo, $ $
0 ! -1- 1 0 ! s $ 11og!
& - I = 11 8 oy 10
! 2% ! $ 120 2 !
[ $! I & --
< %< $ I, % ! ! 2 $ $ 0 9<










































































































































