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About CCAP
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Gilobal warming allows us the most incredible oppaityto change
social systems, environmental systems, how we slodss, how we
build, how we plan, wow | mean to be young agaml @ have this

incredible menu of challenges and to be able towwéhem into robust

and vibrant communities. Dealing with climate cbans a question of

economic competitiveness and of equity—to enshrghaguality of life
for all, across the world as well as our future geations.

- Ron Sims former King County Executive and charter Urbaaders
member at the Mag008 Urban Leaders partner meeting in Seattle.
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Ask the Climate Question
Executive Summary

As the first responders to the impacts of climdtenge, local governments play a crucial role in
implementing the actions and strategies that wdluce their communities’ vulnerability to the
dangers of a changing climate. This type of aactioimtervention is commonly referred to as
“adaptation.” Adaptation is any action or strategy that reduces vulneragttiditthe impacts of
climate change. The main goal of these and alltatiap strategies is to improve local
resilience or the ability of a community to bounce back glydrom climate impacts.

In partnership with government leaders from seviargle counties and cities, the Center for
Clean Air Policy (CCAP) launched the Urban Lead&daptation Initiative (“Urban Leaders”)

in 2006 to serve as a resource for local governsn@nthey face important infrastructure and
land-use decisions that will affect adaptation g§@nd to empower local communities as they
develop and implement their own climate resiliestrategies. The Urban Leaders partner
network includes: Chicago, King County (Washingtdms Angeles, Miami-Dade County
(Florida), Milwaukee, Nassau County (New York), N¥ark City, Phoenix, San Francisco and
Toronto (Canada).

The Urban Leaders program encourages local leénléfsk the Climate Question” toward
understanding the implications that local decisioage on community resilience to climate
impacts and incorporating a climate dimension adady urban management and planning. How
will planning, policy, funding, infrastructure ahehd development decisions affect greenhouse
gas (GHG) emissions and local vulnerability orlresce to the impacts of climate change?

CCAP also supports the view that climate mitigaémd adaptation strategies are inseparable,
“like eating and breathing,” and that tlaidaptation/mitigation nexusexists in many climate
change strategies. Lastly, Urban Leaders also piesvserving the adaptation needs of
vulnerable communities (e.g., low income, minorityat are often overlooked when addressing
climate change. This document will highlight thegress each partner county or city has made
in advancing their local adaptation efforts as vasliproviding a summary of lessons learned and
policy implications gathered by CCAP to date.

Partner Highlights

One of the first and often surprising answers ®@himate Question is that “we’re doing it
already!” CCAP Urban Leaders partners are findivgalready have many of the relevant skills
needed to plan for and respond to coming climassmgé impacts through their experience in
hazard mitigation, flood management, water congienvand land use planning. As part of the
Urban Leaders Initiative, CCAP evaluated the curaelaptation progress of the counties and
cities participating in the Initiative. Each of th@ Urban Leaders partners started with different
resources and histories of climate change actiahaae in various stages of development and
implementation of adaptation strategies. In terfr@anning, almost all partners have conducted
assessments to gauge current vulnerability to ¢téinmapacts. Many have developed climate
action plans with a section on adaptation and alfave developed stand-alone adaptation plans
that outline strategies to improve resilience. tesihe similarities, each partner city or county
has exemplified unique planning and implementasimategies and approaches.

In assessing climate impact vulnerabilities and devgding climate plans Urban Leaders
partners have established many adaptation begtqagcSan Francisco has paid special
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attention to the environmental justice aspect afpgation by focusing on increasing the
resilience of the most vulnerable low-income andarity populations. While conducting
vulnerability assessments to inform their plan,ditg of Chicago went beyond projecting
impacts to infrastructure and ecosystems by alsesatng the economic impacts of climate
change on the city. Assessing impacts in this wasylaid the groundwork for Chicago to make
adaptation decisions that can be supported by priiwancial data. Chicago also made use of a
detailed prioritization process for climate impaat&l adaptation actions that will allow them to
utilize limited resources where they are neededrtbst. To assess vulnerabilities and develop
science at the level relevant to local decision ensikking County pooled resources and
expertise through various collaborations with threvdrsity of Washington’s Climate Impacts
Group (CIG), resulting in the development of anmdaon guidebook and a new Geographic
Information System (GIS) tool that can be used thgelogovernment agencies or communities to
conduct similar studies on a diverse set of inftastire.

Many Urban Leaders partners have made progressangorating climate change into their
infrastructure and planning decisions. Los Angélgs made progress bgsking the Climate
Question including a checklist of climate and sustainalpilbased questions in the procurement
phase of project planning to help staff view thpwjects through an adaptation and
sustainability lens. One of the most compellingregkes of “Asking the Climate Question” on
infrastructure decisions is in King County, whidfliged climate projections to gain public
support and funding to proactively build a watedaenation and distribution system that would
help the county prepare for projected decreasesiar availability in the future. Milwaukee

also has focused on building green infrastructanenprove flood water storage and mitigate
water quality impacts from climate change by utiliza comprehensive watershed management
approach including strategies such as installifggardens to absorb runoff and capture
contaminants.

Finding funding to implement adaptation strategies is a majorlehgé. Many Urban Leaders
partners have been resourceful and creative imigninds for their adaptation programs.
Miami-Dade County utilized rare pre-disaster mitiga funds from the Federal Emergency
Management Agency (FEMA) on numerous occasiongréngthen buildings against the
ravages of hurricanes, including buildings critifcal vulnerable communities like homeless
shelters. Nassau County has also taken advantdgeMdA funds for adaptation, using a pre-
disaster hazard mitigation grant to create thest flulti-Jurisdictional Hazard Mitigation Plan
that profiles the various hazards faced by the gofsom climate change. Many partners also
have utilized “triggering” events, such as, Hurnie&atrina or local severe floods and heat
waves to bring attention and support to adaptgiaities and needs at the local level.

One organizational structure that partners havadda be particularly useful maulti-
stakeholder task forcesNew York City has employed a number of task fenceorder to
assess and plan for the impacts of climate chante aarious levels of decision making within
the city. The task forces range from intergoverntaesind multi-sectoral groups like the New
York City Climate Adaptation Task Force (CCATF)academic-based efforts like the NYC
Panel on Climate Change as well as departmentfgpefforts. Additionally, the city of

Phoenix has developed a task force led by the Rigridepartment to recommend policies for
redesigning the downtown core cognizant of clinchienge heat impacts.

Urban Leaders partners haaoided “reinventing the wheel” when it comes to adaptation
strategies by expanding existing efforts that impreesilience, and sharing knowledge and
experiences with other adaptation leaders. Torbatobuilt off of its existing programs, such as,
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the Toronto Heat Alert system and green roof prloentive program, and created a detailed
action plan identifying both short-term and longateecommendations to guide their adaptation
efforts. Additionally, Los Angeles took advantadehe experiences of the other Urban Leaders
partners and is planning to conduct a vulnerabdggessment modeled after Chicago’s
approach. These and other highlights are discuasgetail in the main document.

Lessons Learned

Over the past year of working closely with Urbaraders partners, CCAP identified a number of
trends in the challenges and successes that themecbmmunities experienced in seeking to
increase their climate change resilience. CCARYes$ that these lessons can contribute to the
successful implementation of adaptation actionsthgr local governments and communities,
and also inform policy recommendations at fedendl state levels.

Initiating the Climate Resilience Effort

Leadership - The Presence of an Adaptation Champion

A key ingredient for successfully overcoming obkado adaptation efforts is the presence of
leadership at the top level of local government ihavilling to advance adaptation objectives —
in other words a champion. An adaptation champauiccbe a mayor, a county commissioner
or any decision maker or municipal staffer who estastically promotes efforts to improve
community resilience to climate change. Havinggtpport of a top-level political or
departmental leader can help to stimulate pubter@st in adaptation as well as increase buy-in
for potential climate adaptation projects and opena. For example, by providing a high-profile
voice for adaptation, King County Executive Ron Sisnccessfully helped to promote climate
change strategies to the public and advance adaptaitions within the community.

Organizational Structure - Setting the Foundation Effective Implementation

Climate change impacts intricately affect a widdetst of systems within a community with
many consequences that cut across departmentsldimejurisdictions. Because of the complex
nature of the impacts, proper departmental orgéinizaan help to make or break adaptation
efforts. Chicago, for instance, has identified fprénary areas in which to focus its adaptation
actions then divided each area among departmesésilmm their functional roles in city
operations. As a result of this organizationaldtite and process, the five working groups have
developed a total of 39 specific tactical adapratioplementation plans that the city can use to
improve their resilience to climate change.

Understanding Your Specific Adaptation Needs

Providing Actionable Science

Critical climate data from federal sources oftepnsduced at a large scale (e.g., state or
regional) and a low resolution (i.e., too coargedt it is not easily applicable to the smaller
scale at which local decision making takes plaadditonally, climate change information often
is not easily accessible to decision makers, andealifficult to integrate with other important
information such as socio-economic, demographiotloer geographic data in GIS. Lastly, the
language gap between the information producersr{sts) and the information users (local
decision makers) makes interpreting and using ¢errdormation products more difficult. The
federal government can play a significant roleduancing adaptation efforts by providing
actionable science —sciencehat is accessible, accurate and relevant enoulgé &pplied at

Center for Clean Air Policy June 2009 4



Ask the Climate Question

the local level. Additionally, the federal goverrmheould help to fill in the data gaps within
particular states and regions, or focus on isuashtave been identified as most important by
local and regional governments, organizations amdngunities.

Downscaling Climate Change Information to Relevacdles

Climate change impacts will be acutely felt at libeal level. Therefore, cities and counties have
the need for high resolution climate change infdroma Many Urban Leaders partners have
conducted their own studies downscaling impacts fexisting climate projections data to fit
local needs including King County, Chicago and Mi&rade. This is an important first step for
many communities toward improving their resiliemnag¢he impacts of climate change.

Setting Resilience Goals and Developing an Adaptati Plan

Incorporating Expertise by Collaborating with Unredies

Creating an adaptation strategy is closely linkeduilding knowledge about climate impacts
and opportunities to adapt. Because of the impoetaf accurate and specific climate data and
projections, creating partnerships with acadensttutions can be a useful tool for gaining
knowledge about climate impacts from a trusted @auCollaborating with universities also
allows for more efficient expenditure of local rasces while utilizing local expertise. Most
Urban Leaders partners have taken advantage ofcaliebborations to assess vulnerabilities and
explore adaptation solutions.

Sharing Adaptation Experiences

The value of networking to share experiences aadtipes among Urban Leaders partners has
been one of the important success stories of thatine. The dialogue and subsequent
interactions among Urban Leaders partners duri®@ 20ovided impetus for Los Angeles and
San Francisco to move forward with their own adégaplanning processes, and for all Urban
Leaders partners to focus more attention on adaptas part of their climate policy and
planning portfolios. The federal government carphbis sharing process by facilitating
dialogue among cities, counties and states ongdastices in planning and implementation.

Engaging Stakeholders: Conducting Outreach, Dial&g3ecision Support

For many Urban Leaders partners, cross-cuttingieahadvisory groups were essential in
setting the stage for moving forward on adaptapi@mning, and in some cases, on
implementation. These groups help create momenturadaptation activities by incorporating
the expertise of individuals into processes in Wtiteey are most familiar. Engaging operational,
scientific and sector experts also helps to prosideore practical and rounded approach,
avoiding an exclusive or excessive focus on clinchnge as purely an environmental issue
rather than an issue integral to city or countyrapens. Including a robust stakeholder process
also gives the participants a sense of ownershipeo&daptation policy and planning processes
by appealing to their interests from the startogsrcutting groups can be most effective when
organized into tasks forces or working groups agfthdd functionally (e.g., reducing the heat
island effect) or sectorally (e.g., water, healifrastructure).

Implementing the Plan

Employing Existing Mechanisms to Advance Adaptation
State and local level governments have the advardbgossessing a close perspective on the
adaptation needs of their communities and canenfte adaptation efforts through a number of
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mechanisms. As the leaders both closest to thedtsmjpd climate change and those responsible
for the on-the-ground implementation of resilieeff®rts, local governments play a crucial role
in adaptation. Local governments can utilize a igneanber of adaptation strategies to improve
community resilience. For example, ensuring tretgportation and infrastructure funds are
spent with adaptation needs in mind is an impotioitavailable at the state level. This linkage
is one of the most important tools available atdtage level and just one of the “levers of
change” available to local and state level adaptdaders.

Pursuing Synergies with Climate Mitigation for Rexsees and Support

With limited resources to devote to climate charaglaptation activities are often considered as
trade-offs to mitigation strategies. One causeéH@ trend is the commonly held belief that
actively pursuing adaptation efforts sends a sigmatl decision makers have given up on
mitigation efforts — a signal that many are loathisk conveying. One excellent way to address
this challenge is emphasizing the link between tdiEm strategies and mitigation. A significant
number of adaptation strategies simultaneouslyritiute to mitigation and should be
highlighted by elected leaders looking to advardagpgation in competition with mitigation
options. For example, green building design cancecdknergy and water use while helping to
mitigate urban heat island effects. FurthermoyeplBnning an adaptation strategy that also
addresses mitigation, decision makers can avoidnitdended consequences caused by
unplanned adaptation behaviors, such as increasimgnditioner use in response to rising
temperatures that also would increase GHG emissidresfederal government could promote
understanding and support for adaptation effortsranthe public by developing
communications and outreach materials that expleenmportance of adaptation measures as
part of climate change solutions.

Garnering Support for Adaptation Actions

In order to increase support for adaptation actitwtal adaptation champions have to be
creative and flexible. The first step in this pregés to convince the public and local leaders that
increasing resilience to climate impacts is a Valeiand pressing objective. To varying degrees,
each Urban Leaders partner has opportunisticafgntadvantage of recent “triggering” events,
such as, Hurricane Katrina in New Orleans motied¢eted leaders and the public toward
adaptation plans and actions. Data should beingaablic outreach where available. For
example, King County successfully used the clinflai®d impact projections from a partnership
with the University of Washington to gain publiggrt for infrastructure and flood
management investments.

Obtaining Financial Support for Regional and Loéalaptation

One of the biggest challenges to fully implementidgptation strategies is limited funding. The
federal government can play an important role maading urban resilience by providing more
funding mechanisms for local adaptation planning iamplementation. In particular, funding is
needed for regional-scale impacts research andnabkysis. Expanding programs that disburse
pre-disaster mitigation funds like the FEMA hazamtigation grant given to Nassau County can
help encourage and enable communities to adaptiaiedimate impacts as opposed to in their
wake. CCAP encourages legislators to include udaaptation funding in future bills in

addition to pursuing stand-alone adaptation andatk services legislation. One of the most
promising opportunities is to Ask the Climate Quastabout major infrastructure and other
spending bills (Water, wastewater, transportatimastal zone management, hazard mitigation,
etc.) and to integrate adaptation consideratiotsfimding decisions.
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Improving the Plan: Federal Policy Issues

Creating Climate Extension Services and Networks

CCAP and its Urban Leaders partnsupport the creation of federal and statéan climate
services and extension networKghat will provide needed data and technical supfoo
implementation of local adaptation policy and gtitres through collaborations with
universities, the private sector and non-governalarganizations. In practice, merging a
classic agricultural extension model with a comrunrganizing and education approach will
ensure that local decision makers, businessesiirehs will have the resources and
information to understand their climate risks amel @available solutions to increase community
resilience. University collaborations in King Couind Milwaukee serve as good starting point
models for this system.

Exploring Federal Policy Options

In terms of their regulatory role, the federal goweent can aid adaptation efforts by phasing out
perverse subsidies such as rationalizing insurprmgrams that encourage development in flood
plains protected and coastal zones that are vuilesta sea level rise. Where possible, the funds
from these programs could be redirected towardifghddaptation and mitigation activities.

The federal government should facilitate investra@mimore sustainable, resilient and durable
lines of business — and ways of doing business at-rttediate climate risks, encourage
investment in new business opportunities preseoyedimate change, and help train citizens for
the jobs that will be needed to adapt infrastriectornew climate realities. Many existing laws,
like the Clean Water Act or the Coastal Zone Manag# Act, also could be amended to
address adaptation more effectively. Additionadlgaptation could be addressed in other bills,
such as transportation legislation by helping inm@aters to “Ask the Climate Question” when
planning how to use federal and state appropriation

Conclusions

Throughout the Urban Leaders study of local actmmslimate resilience what became evident
is that when it comes to adaptation, regardlesghatther local leaders are actively pursuing it,
chances are they are already doing it. Local datsson everything from street design to flood
plans to water conservation efforts all have aluerice on a community’s resilience in the face
of climate impacts. Improvements to the efficieacyg soundness of the systems that support the
health and functionality of the community can aleprove resilience. However, in order to
harness the full potential of adaptation, locatlexa must consider climate impacts and
responses throughout their planning process. Ukaders partners are finding they already
have much of the relevant experience and skillsi@&¢o ensure a good quality of life for their
residents in an age of climate change. These equas and skills will need to be expanded and
tapped even more as the unavoidable effects oatdéimhange become more and more tangible
By Asking the Climate Question, communities wilhpethe full benefits of foresight, avoiding
the worst impacts of climate change and leadingvdng to a healthy and vibrant future for their
citizens.

A summary table ofederal policy recommendationsandbest practicescan be found in
Appendix Il and Il of the main document, respeelyv For more information on the Urban
Leaders Adaptation Initiative, visiww.ccap.org
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Ask the Climate Question:
Adapting to Climate Change Impacts in Urban Regions

The Urban Leaders Adaptation Initiative

The Center for Clean Air Policy (CCAP) has beer@gnized world leader in climate and air
quality policy since 1985 and is the only indeparigdaonprofit think tank working exclusively
on these issues at the local, national and intemetlevels. In partnership with government
leaders from several large counties and cities, E@Anched the Urban Leaders Adaptation
Initiative (“Urban Leaders”) in 2006 to serve aseaource for local governments as they face
important infrastructure and land-use decisions\hihaffect local climate change adaptation
efforts, and to empower local communities as theyetbp and implement their own climate
resilience strategies.

The Urban Leaders program encourages local leéaléssk the Climate Question”: How will
planning, policy, funding, infrastructure and lashevelopment decisions affect greenhouse gas
(GHG) emissions and local vulnerability or resitterto the impacts of climate change?

Adapting to the impacts of climate change in pEctheans incorporating a climate dimension
into daily urban management and planning activitesl helping city managers and the public to
understand how their decisions affect our resiketacclimate change; or in other words, an
ability to adjust to or bounce back from climatepewts. The Urban Leaders initiative also
promotes serving the adaptation needs of vulne@tenunities (e.g., low income, minority)
that are often overlooked when addressing climbaéage.

In addition, the initiative emphasizes strategies tontribute simultaneously to climate change
adaptation and mitigation. CCAP supports the vieat tlimate mitigation and adaptation
strategies are inseparable, “like eating and biregthand that thisdaptation/mitigation nexus
exists in many climate change strategies. For el@m@ter conservation programs both save
water for critical uses during drought (adaptatishjle saving energy and reducing emissions
related to pumping (mitigation). The Urban Leadeisative encourages its partners to explore
programs and strategies that harness the benkétideessing the link between adaptation and
mitigation.

CCAP’s vision for the Urban Leaders program isewealop a scientifically, economically and
politically viable framework for informed urban dsion making on climate resilience by back
casting from projected 2050 impacts to identifyapd necessary actions. To achieve this aim,
Urban Leaders, with core funding from the Rockefelfoundation, support from the Surdna
Foundation and seed funding from the U.S. EnviramadeéProtection Agency (EPA), is working
to:

« Increase knowledge sharing among partners andsaut anformation hub;

« Help partners design and implement adaptation gigj@olicies, plans, programs, processes
and/or partnerships;

« Extract and disseminate “best practices” recommigmuafor local governments interested
in improving their adaptation efforts particulanyurban settings; and

« Develop recommendations that advance the develdpoh@ational and state adaptation
policies in support of local implementation efforts
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The Urban Leaders partner network includes: ChicKgoy County (Washington), Los Angeles,
Miami-Dade County (Florida), Milwaukee, Nassau CyuiNew York), New York City,

Phoenix, San Francisco and Toronto (Canada). Aritiege leaders with needed tools and
resources and helping them cultivate partnershifisthve private, scientific and academic
communities will enable them to identify and lirmaladaptive practices, mainstream climate
considerations into policies and programs and bewgiking more proactive decisions on climate
adaptation. This document will highlight the pragge¢hat each partner county or city has made
in advancing their local adaptation efforts as vaslproviding a summary of lessons learned and
policy implications gathered by CCAP to date.

What is Adaptation?

To many Americans, the words “climate change” agldBal warming” evoke thoughts on
energy consumption, GHGs, and the plight of theapbéar. But as Hurricane Katrina
demonstrated, the impacts of climate change eXtamphst the boundaries of the Arctic Circle.
While nations are coming together to stem the #Wé\W&HGs into the atmosphere and prevent
projected worst-case climate scenarios, an actiowhk as climate mitigation, the emissions
already present in the atmosphere from more tra@mntury of fossil fuel use will produce
inevitable impacts on local communities.

With the changing climate, small towns and citilseaare faced with the risks of increased
flooding, more severe weather events, loss of saciwpand water supply and increases in severe
heat events, among others. Model-based projedtalisate that by 2050, past accumulation of
GHG in the atmosphere will lead to a global averageperature increase of 2°C relative to the
pre-industrial climate regardless of current artdrel efforts to reduce GHG emissions. This
temperature increase will lead to inevitable clienehanges with associated environmental and
societal impacts. As the first responders to thesetable climate change impacts, local
governments will play a crucial role in implemeutitne actions and strategies that will reduce
their communities’ vulnerability. This type of amti or intervention is commonly referred to as
“adaptation.”

Adaptation is any action or strategy that reduces vulnergitititthe impacts of climate change.
Adaptation can be further defined by three clas$estion:PreparednessPassive Adaptation
and Active Adaptationln reducing a community’s vulnerability to floodsy example,
Preparednessicludes actions such as stockpiling sandbags éefdlood or replenishing beach
sand to ward off winter coastal storm surgemsssive Adaptatiomcludes strategies such as
reinforcing levees as floods occur or retreatimgfithe coast as sea level rises; Aontive
Adaptationincludes activities such as raising levee heightsrelocating development in
anticipation of worse floods or well in advancesef-level rise. The main goal of these and all
adaptation strategies is to improve loasilience or the ability of a community to bounce back
quickly from climate impactSWith this aspiration in mind, CCAP created the afrlh eaders
Adaptation Initiative. Urban Leaders partner ciégesl counties are engaged in a diverse set of

YFormal definitions of resilience in social or ecsteyns generally relate to their ability to copewahange without
major disruption or capacity to recover rapidlynr@xternal impacts. In human systems resiliendedies the
capability to prepare for or plan in advance thgréécreasing risks. Climate adaptation is esséntaineans to
increase societal resilience and decrease sensitivelimate impacts and risks.
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adaptation measures to help them prepare for azahbeEmore resilient to the climate impacts
specific to their communities. These measures deflanning for decreases in water resources,
improving flood control systems and water qualityl @educing urban heat impacts.

Addressing Critical Adaptation Issues

Flooding/Extreme Precipitation
Floods represent an area of increased risk for gtlalbcommunities near rivers or with
development in flood plains. As climate changeeases the frequency of flood events, flood
intensity is also expected to increase. High-intgrikbods that were once expected every 100
years may become 50- or even 10-year events. ifdnsased flooding presents significant
implications for buildings, infrastructure and pigidhealth. In Milwaukee, increases in intense
precipitation events may exacerbate existing problevith combined sewer overflows (CSOSs)
of stormwater into Lake Mlchlgan — their primaryusce of drinking water. In order to avoid

B S 2 the worst impacts, a number of actions can be
: taken to increase community resilience to this
type of disaster including smart land-use
planning, adjusting old infrastructure like water
and sewer systems to accommodate more
extreme flood events, and building with
projected flood risks in mind.

Left: A sign warns citizens to stay out of a watssurce But in order to implement these and other

potentially contaminated by CSOs. Right: A CSO phimLake  resjlience measures accurately, proper climate

Michigan from Milwaukee Harbor . . . . . L.

projections and impacts data is crucial. Linking

climate models to hydrological models produces na@tailed projections of where flooding
will occur and allows communities to conduct asses#s of their most vulnerable facilities and
infrastructure. In Milwaukee, city planners are mgifor a target of zero stormwater pollution
overflows per year. To achieve this goal, the bag undertaken a number of strategies, starting
by constructing a deep tunnel for increased stot@msiorage and conducting an analysis on
stormwater infrastructure investments. Milwaukeeurrently examining existing development
codes to determine what incentives or disincentaxast to promote green spaces and reduced
paved surfaces, both of which result in increasétiration rates and remove some pressure
from the stormwater system.

In addition, Chicago has promoted green infrastmecstrategies to address the issues that
increased stormwater runoff create. Chicago impigetkan inlet control system to relieve
basement sewage flooding and CSOs by reducinguttteb on their sewer systems. To
accomplish this goal, the city encouraged its eiiz— through public service announcements
(PSAs), community meetings, instructional videcesapnd discounts on materials — to
disconnect their rainwater downspouts from the seystem. These downspout disconnections
allow rainwater to naturally infiltrate the grourather than flowing into and overloading the
sewer infrastructure.

Temperature Spikes and the Urban Heat Island Effect
For all Urban Leaders partners, the materials @tthilt environment can contribute to increased
ambient temperatures in urban cores that can Feweresimpacts on public health, especially in
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vulnerable populations such as the elderly and gow/ith climate change projected to increase
the frequency and intensity of severe heat evandisptation-minded cities are anticipating
increases in heat-related deaths and hospitasvisit

Among Urban Leaders partners, th¢
City of Chicago has taken proactiv
steps to identify the impacts of the
urban heat island on its communitie
and to implement policies to \
mitigate it. Using advanced satellitex:
images, Chicago has created a ma =~ -

that identifies the hottest SpOtS in Heat sensing pictures illustrate the major tempeeadlifference between green roofing on
the city_ From this information, Chicago's City Hall (left) and traditional roofir{gght)

city planners will be able to target

adaptation strategies to the most vulnerable a@as.thermal image comparing the green-roof
on the Chicago City Hall with an adjacent black-topf showed a daytime temperature
difference of as much as 70 degrees. In additidhémrdinance that has caused 110,000 new
trees to be planted in the city, new private builgi are required to meet reflective roof standards
through the Chicago Energy Conservation Code.

One of the most widely used strategies for increpsesilience to severe heat events has been
the implementation of urban forestry initiativeg. danting trees in public spaces, cities reduce
the amount of heat-absorbing surface area in thathovn and provide shade, reducing
temperatures and the risk of heat-related incidéntsan forestry also benefits urban water

2 http://www.grist.org/article/Urban-legend
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systems by increasing the permeable surface atée itity that in turn reduces runoff and
relieves stress on stormwater infrastructure. Madriyan Leaders partners are also looking at
new building materials that will reduce heat absorpon rooftops and pavement.

Water Resources and Drought

Impacts on water resources have been identifiddrbgn Leaders partners not only in the West,
but around the country as other projected climhtage impacts threaten the integrity of water
infrastructure. As rainfall levels change and snagWpresponsible for replenishing rivers
downstream is lost, communities are faced withifigcthew ways to supply this vital resource.
A number of Urban Leaders partners have taken steipentify their vulnerability to drought
and evaluate the risks to their water facilitied arfrastructure. In practice, Phoenix, Los
Angeles and San Francisco use multiple measumisdcsify their surface and groundwater
supplies, exploring a range of options includingugrd water recharge, increased surface
storage, agricultural to urban water contingenaytiaets, creating extensive conservation
programs and considering desalination.

Notably, Urban Leaders partners are exploring g&etsaof solutions to water supply that fall in
the realm of advancing green infrastructure. ThioitsgyGreen Alley program, Chicago is
installing permeable pavements and open-bottonhdasins to funnel more rainwater back into
the ground. In addition to this, Chicago is promgtihe use of rain barrel, or cistern, technology
that collects and stores rainwater from buildingfsdfor various uses, including the irrigation of
plants. At the residential scale, home owners canbene disconnected downspouts with rain
barrels to capture rainwater. Because these tyfpgmnservation efforts not only recycle
rainwater for future use but also reduce the amotistormwater runoff in the city, they serve as
an example of how adaptation strategies can addreligple impacts at once.

Sea-Level Rise

As sea level rises, coastal communities face thteatital infrastructure and natural resources.
Additionally, the associated salt water intrusibreatens water quality and supplies in many
Urban Leaders communities. As discussed above, gtddman Leaders partners King County,
Wash., and Miami-Dade County, Fla., are particyladinerable to the impacts of sea-level rise.
Nassau County and New York City also face riskenfsea-level rise on top of hurricane storm
surge — an impact to which they are acutely vulblera

To aid in addressing sea-level rise as a threabastal communities, the federal government
could work to provide valuable climate data atvald spatial and temporal scales. Miami-Dade,
for instance, is calling for the development of IR maps that use laser radar technology to
measure coastal elevations in very fine detail. 0$eof this technology would allow the county
to chart and map changes in sea-level rise intiraaland with a high level of accuracy — a step
that is critical to adaptation efforts combating tmpacts of sea-level rise.
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Partner Highlights

As part of Urban Leaders, CCAP has evaluated threwcuadaptation progress of the counties
and cities participating in the Initiative. Eachtbé 10 Urban Leaders partners started with
different resources and histories of climate chaag®n, and is in various stages of
development and implementation of adaptation gjrese In terms of planning, almost all
partners have conducted assessments to gage cwrheatability to climate impacts. Many have
developed climate action plans with a section apgation, and a few have developed stand-
alone adaptation plans that outline strategiemfwave resilience. Despite the similarities, each
partner city or county has exemplified unique plagrand implementation strategies and
approaches. Below, CCAP highlights the diversevdigts underway by each partner.

Chicago, lllinois
The city of Chicago has had great success in aegegdnerabilities and developing plans of
action to address identified climate impacts. Urttlerleadership of Sadhu Johnston, Mayor
Richard M. Daley’s Chief Environmental Officer, €ago has raised substantial external funds
to support their adaptation programs, Chicago basucted downscaling of climate and impact
data to a level that is useable for their localisien makers.In addition, the city implemented a
comprehensive interdepartmental stakeholder prdoess in the development of their plan that
helped to promote participation and ownership
of potential solutions across a spectrum of city
managers. As a result of their efforts, Chicago
released th€hicago Climate Action Plaim
September of 2008, which maps the city’s
strategy to reduce GHG emissions, improve
understanding of the local impacts of climate
change and implement programs that will " : 3 n s

build future climate change resilience, Low High
Lk e

including the |Ink|ng of Comp|ementary A chart illustrating part of the impacts classifioa system used in the
adaptation and mitigation strategies. Chicago Area Climate Change Quick Guide

=
[ =]
=
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In drafting their climate plan, the city drew ontensive research and assessments of the
projected regional impacts of climate change orsgstem, health and infrastructure. Chicago
also took an extra step that is unique among Ukleaders partners of assessing the economic
impacts of climate change on the city. Authorectbsporate risk consulting group Oliver
Wyman,Economic Impact Analysis of Climate Change forGltg of Chicaggprovides a
detailed assessment of the potential economic itemdclimate change on various city
departments and sister agencies. The study waanmsttal in informing assessments of
infrastructure impacts in future adaptation pldret is supported by proven financial data.

Another important aspect of Chicago’s efforts is fiioritization of strategies within the
planning process. Chicago is the oblgpban Leaders partner to prioritize actions usimecsic
language that identifies the next steps for eaettegy. In March 2008, Chicago released the
Chicago Area Climate Change Quick Guide: Adaptmghe Physical Impacts of Climate
Changea document intended to inform the comprehensiveatk plan and to provide a starting
point for communities to evaluate their climatksieind strategies. The quick guide identified

? http://www.chicagoclimateaction.org/pages/researcheports/48.php
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more than 80 different potential impacts and scohed risk level depending on their combined
“likelihood” and “general and economic consequeridéith this information and knowledge of
the existing capabilities and obstacles to impletat@m, individual adaptation strategies were
scored on a scale of 1-5 based on their suitatbdigarly implementation, and whether they
addressed the highest risk impacts. The city aeskad the urgency of implementing each
adaptation measure, rating potential actions astma early”, “must do”, “investigate further”
and “watch.” Looking toward the future, Chicagoeintls to continually monitor and improve its
response to climate change, resulting in a moikemeiscity and an improved quality of life for

its residents.

King County, Washington
As the charter partner of the Urban Leaders imnviatking County, Wash., has emerged as a
leader in the thought and practice of climate aatagnt in the country, being the first to “Ask the
Climate Question” and back cast from the projeatgghcts of 2050 in order to ascertain today’s
adaptation needs. King County’s story begins wittadaptation champion in County Executive
Ron Sims, whose vision for the long-term sustailitgtmf the county has catalyzed and
sustained adaptation action at the local level. ddwnty has
focused heavily on water related issues, fundidgstict-wide -
study and implementing strategies preparing fongka in water ;‘&:é;ﬂi:,‘:;’“;”f
guality and quantity as a result of lost snowpachkvall as s
impacts from sea-level rise.

In these efforts, King County is collaborating @tyswith the
University of Washington’s Climate Impacts Groug@&rto
better understand the potential impacts of clinchegnge in the
county. CIG is one of nine Regional Integrated Soés and
Assessments (RISA) Teams supported by the Natfdoahnic _
and Atmospheric Administration (NOAA). In collabticn with B e,
CIG, the King County Wastewater Treatment Diviscamducted Lo
an infrastructure assessment focused on mappingotieatial for cimate Guidebook prepared by King
inundation at various wastewater facilities duprgjected sea- County, CIG, ICLEI and NOAA
level rise, storm surges and tidal effects. Thesssent led to

the development of a new Geographic Informationte&@yqGIS) tool that can be used by other
government agencies or communities to conduct aimstudies on a diverse set of infrastructure.

In another collaboration combining the climate iigaesearch from CIG with King County’s
first-hand experiences in incorporating adaptaitma everyday planning decisions, King
County released an adaptation guide for actwaparing for Climate Change: A Guidebook for
Local, Regional, and State Governmeiitse guidebook includes a five-step processdhatbe
used by local and regional governments to plarr tesponses to climate charfge.

In addition to gathering information about how dhita change will impact their environment and
infrastructure, King County has taken a proactippraach to improving resiliency through its
infrastructure investments. The construction ofBhightwater Treatment System and related

* The five steps illustrated in the Guidebook aréligitiate a climate resilience effort; (2) Conduatlamate
resilience study; (3) Set preparedness goals avelajea preparedness plan; (4) Implement a prepassdplan;
and (5) Measure progress and update the plan.
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infrastructure is a prime example of this appro@ete the text box below). The wastewater
facility will help to absorb the burden on the cbuwastewater infrastructure system over the
next several decades as the region’s populationggamd water resources from snowpack melt
decrease due to climate change. Additionally, nexd water produced by the system can be
used to irrigate farmland, thereby reducing demamdscarce freshwater resources and
reservoirs.

King County’s Brightwater Project:
A Best Practice Example for Proactive Action

To supply the increased demand for water in Kingr@g in
spite of projected decreases in water supply asultrof
climate change impacts, the county added wateamstion
and distribution technology to the Brightwater asfructure
plans. Scheduled for completion in 2010, the adednc
membrane bioreactor technology to be installed at
Brightwater will treat water to a Class A standarbe
project adds $28 million to the $1.8 billion prizey of the
facility, less than 2 percent of total costs.

Also, by installing the reclaimed water distributio
infrastructure, or “backbone,” now during the coustion of
the Brightwater Tunnel, the county will avoid theedl to dig
an entirely new trench to install this infrastruetat a later
date. County officials view this $28 million projezs
“climate insurance” — an investment in the futuseds of
county residents that makes both economic and

King County successfully used the
projected flood impacts from a CIG
study to build support to fund the King
County Flood Control Zone District,
which plans to conduct more than $300
million in repairs to the county’s system
of levees and revetments over the next
decade. Based on the CIG research, in
a victory for garnering public support
for adaptation strategies, the county
council voted to increase property taxes
by 10 cents per $1000 in assessed
property value in order to fund part of
the flood plan work.

One of the innovative county flood
management strategies is the use of a

environmental sense

new structuring system on the Briscoe
Levee, which employs a stepped design
incorporating a naturally vegetated bench on te&ebank of the levee that will reduce the
pressure that high water levels impose. Additignalver the next year, the county will acquire
chronically flooded property, relocate its resideott of harm’s way and allow the river to
reoccupy its natural floodplain, particularly duifiooding. This action will help to ease
pressure on the county’s infrastructure and floagetion systems as floods increase in
frequency and intensity.

King County is also taking action to make its tigorsation system more resilient to the effects
of climate change. A new $24 million toll bridgeasming the Snoqualmie River has been built
with longer spans than the previous bridge, indnggiss capacity to withstand high flows and
major flooding events. More than 57 smaller "slspadn" bridges will be replaced with wider
span structures, allowing debris and floodwatgyass underneath even with rising river levels.
In addition, the county is tackling undersized euts that will increasingly be at risk for chronic
flooding, road failure, or destruction of fish hi@biduring storm events. Replacing these culverts
with larger systems not only prevents roads froihnfa but also improves fish passage. The
county also has begun incorporating low impact tigraent techniques such as porous concrete
and rain gardens into road projects to more effelstimanage the effects of stormwater runoff
during heavy rains.
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Los Angeles, California

As a result of participating in Urban Leaders, ¢itg of Los Angeles has recognized adaptation
as a stand-alone issue under an umbrella of emaatal sustainability, establishing a Climate
Adaptation Division within their Environmental Affa Department and identifying a Director
for Climate Adaptation who serves as the lead @ptadion efforts within the city. Additionally,
Los Angeles plans to perform a downscaling of toba (IPCC) climate models and a
vulnerability assessment of climate change impact®operation with the University of
California Los Angeles which will be modeled af@nicago’s approach, as a basis for future
climate adaptation policies and efforts. By leagamd adapting the successful approaches of
other local decision makers, the city of Los Angdias saved valuable time and avoided
“reinventing the wheel,” allowing them to advanbeit adaptation efforts more efficiently and
at less cost.

In addition to these broader measures, Los Angelesploring many micro-scale projects that
direct solutions at the local source of specificljems without the concerns of macro-scale
project costs. Melinda Bartlett, Director of theajdation and Vulnerability Assessments
Programpnoted that taking a smaller scale approach helagtation projects move along
without necessarily competing with mitigation resms.

Los Angeles has looked at the Urban Heat Islaneceffom both the macro and micro scales.
The city initiated the Million Trees LA program (NLA), a partnership between city agencies
and non profit community-based organizations tofpleees along streets and in parks. On the
macro level, the program identified low canopy arefthe city to receive prioritization for
limited resources. But implementing the programuoson the micro level. The program
recently received a donation of 5,000 citrus ftxges to be planted on private property to
provide shade, reducing the need for cooling amtdenergy needed for residential air
conditioning. As Melinda Bartlett describes thedaptation efforts “we’re marching through the
city one block at a time” to increase resiliencelimate impacts.

- 1helosAngeles Green Building Ordinance is an excellent
¢ example of a policy that addresses the nexus batwee
adaptation and mitigation strategies. Signed iatoih 2008,
the ordinance promotes green building practiceben
#¢Y private sector by requiring that all new projedts @ertain

* size to be built at the LEED Certified Level anfkoihg
expedited processing and incentives for projectstimg the
LEED Silver designation. By encouraging sustainable
development practices, the green building initextnill
serve not only to reduce emissions through endifigyency
g gains, but also to increase resilience to climagsicts by
Mayor Villaraigosa lends a hand in an urban  improving water use efficiency for times of drought
forestry project in Los Angeles reducing runoff through permeable materials, addicang

the urban heat island impact by incorporating gigEates

into the urban environment. Los Angeles’ greending efforts demonstrate how climate resilience
can be built directly into the fabric of the comnityrthrough urban planning.
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Los Angeles also is actively “Asking the Climated&3tion” when it comes to future
development in the city. Los Angeles is circulatanghecklist of questions during the
procurement phase that require staff look at thjects in terms of climate resilience and
sustainability impacts. In posing these questionzoject staff that are primarily engineers,
designers and grant writers, Los Angeles is enguhat climate considerations are incorporated
into the everyday operations of city planning aesielopmentLos Angeles is also developing
neighborhood plan ordinances, or design standaedstll guide the placement of streets,
sidewalks, buildings, storm drains and landscapihie incorporating climate change
considerations. With oversight by the Green Str€aimmittee, these design standards will
allow for more water infiltration, less runoff, anabre green and pedestrian friendly surface area
in the city.

Miami-Dade County, Florida

For Miami-Dade County, sea-level rise, along withiritane risks and storm surge, are their
biggest vulnerabilities. As County Commissioneraddaia Seijas illustrates, “Miami-Dade
County, Florida, is a coastal community where lalavations are measured in inches above sea
level. Even the least perceptible change in thdesads poses a serious threat to this
community.” FurthermoreBecause of the porous nature of the regional ggolatand

flooding, saltwater intrusion and water contamiotare of particular risk. In addition to the
threats posed to vulnerable ecosystems, suchtastal encroachment on the Everglades, the
region is one of the most physically and finangialhinerable to the impacts of climate change
in the world. Studies have estimated current ecantoases from a one in 100-year storm surge
flood event in Miami at $416 billion projected t8.% trillion in 2070°> Meanwhile, Miami also

is among the top 10 most vulnerable cities in tloeldvfor sea-level rise.

Miami-nge County !s a national leader in hurricane 7@ 2" 3| South Florida 2100
preparation, evacuation and response. Notablygabaty | —

has used Federal Emergency Management Agency 5 | o= o5 tectabove 1020 Ms1)
(FEMA) funds on numerous occasions to strengthen . TR d
buildings against the ravages of hurricanes andrsev g7 | 15 foot rise

storms. At Florida International University in Nomliami,
for example, the county used FEMA funds to hardhen t
third floor of the campus library into a hurricasteelter,

+6 foot rise

helping to ease the burden on evacuation routesy ave (= 565 et

also used the money to help protect vulnerable /;TaﬁkFFlor%e scri]entistr’]s predict_iorés offsea-lem in .
e . . . t t t t:

communities. For example, in downtown Miami, the 350 (2708 S e Magniide of impacts under

county spent $99,000 in FEMA Hazard Mitigation Gran
Program funds to install heavy-duty hurricane gktssne
homeless shelter and $158,000 to install perfonatethl storm panels at another.

The county has taken a comprehensive stakeholgeoagh to developing their adaptation plans
and efforts by engaging a diverse and multidisegoly group of individuals representing many
sectors of the community. Distinct from the Chicaggkeholder process that engaged city
agencies, Miami-Dade’s stakeholder process involwede than 250 people representing a

® Miami-Dade Climate Change Advisory Task For8econd Report and Initial Recommendatidysil 2008,
http://www.miamidade.gov/derm/library/08-10-04 CCATBCC_Package.pdf
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cross-section of academia, non-government orgaairigtand public and private sectors.
Initiated in July of 2006 by the Board of Countyr@missioners, the Climate Change Advisory
Task Force (CCATF) draws on the technical expedfdbese diverse stakeholders to provide
recommendations regarding adaptation and mitigatjions.

In April 2008, Miami-Dade released a report frore tBCATF, including recommendations from
the Built Environment Committee, which focuses sieaily on adaptation strategi@sThe
recommendations focused on laying the groundwarkhi®e appropriate agencies to identify
vulnerabilities and proactive strategies for thardy, including requirements for all county
agencies to assess how climate change will impaat tesponsibilities. The committee also
recommended developing minimum criteria standagtiged to climate change for public
investment to encourage municipalities to incorfadimate change into all public investment
processes and decisions. This approach is an ertekkample of a way to “Ask the Climate
Question” in the context of local decision making.

Miami-Dade also is a member of the Florida Climakange Adaptation Technical Working
Group, which focuses on developing state-levelmauendations on adaptation as part of the
Governor’s Action Team on Energy and Climate Chaige Working Group’s findings and
recommendations were included in the October 26Rse of th&lorida Acton Team Final
Report to the Governpmcluding a chapter on adaptation strategiesaatethnical appendix
detailing the Group’s policy recommendatidriBhe recommendations in this report will help to
guide climate action in Florida and shape the stégislative policies and initiatives.

Milwaukee, Wisconsin

In addition to mitigation efforts under the leadepsof Mayor Tom Barrett, the city of
Milwaukee is working to develop programs that w#llp its citizens adapt to the effects of
climate change. In Milwaukee, the health of Lakehlgan and its tributary waters are one

of the city’s greatest concerns since storm wateoff into the lake system impacts local water
quality. In anticipation of more intense and fregurecipitation events, many efforts in
Milwaukee are focused on building green infrastuoeto improve flood water storage and to
mitigate the water quality impacts associated witBnse precipitation.

The city is currently working with the newly
created Southeastern Wisconsin Watershed Trus
(SWWT) or “Sweetwater Trust” to promote ‘gree
infrastructure’ improvements that will help theycit
respond to more intense rain events. The city ha$
concentrated on addressing this issue through
comprehensive watershed management and has
included strategies such as installing rain garde

with Water-hungry plants in depreSSionS that will A rain garden absorbs toxins in runoff from an adj
absorb runoff and capture contaminants. The parking lot in Milwaukee

SWWT plays an important role in addressing cross-

jurisdictional issues because it knits togethenargations at different jurisdictional levels

® Miami-Dade Climate Change Advisory Task For8econd Report and Initial Recommendatidys;l 2008,
http://www.miamidade.gov/derm/library/08-10-04 CCATBCC_Package.pdf
" The report can be found at http://www.flclimatese.us/documents.cfm
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including the sewer districts, municipalities ahd Southeastern Wisconsin Regional Planning
Commission.

Milwaukee is also a participant in the Wisconsiitifttive on Climate Change Impacts (WICCI),
a joint project of the Wisconsin Department of NatlResources and the University of
Wisconsin. WICCI combines climate modeling withdiexpertise to assess climate change
impacts at a relevant scale for local leaders. |&\the WICCI previously focused on natural
resource impacts, as the city has recognized tbe fog parallel adaptation actions it has begun
to incorporate an urban element that can be usaddptation planning. The project includes a
Milwaukee working group that aims to identify adatjin strategies that address the problems
that are unique to Milwaukee as Wisconsin’s largégt To date, the working group has seen a
large positive response from the region’s key leadeurban sustainability, water resources
management, the private sector and public headthaite willing to participate in the process.

Nassau County, New York

Nassau County, with its many coastal communitgepatrticularly vulnerable to the impacts of
hurricane storm-surge, which likely will be exaca#da by climate change-induced sea-level
rise. Long Island in particular has a history oiigehit by hurricanes. Additionally, salt water
intrusion into aquifers is becoming a bigger prabkeach year, and thousands of people are
living in areas designated as storm surge zonélsebgtate of New York. In response to this
growing risk, under the leadership of Executive T8uwozzi, the county is taking a critical role
in bringing together stakeholders to help managesttonomic and ecological risks to their
communities.

Nassau County recently completed its first Multi-
Jurisdictional Hazard Mitigation Plan, which wasded
under a Federal Emergency Management Agency
(FEMA) Pre-disaster Hazard Mitigation Program, or
PDM, grant. The PDM Program serves as a unigue
example of where federal funds have contributed to
community preparednesgforedisaster strikes as
opposed tafter, funding proactive adaptation-like

planning rather than typical recovery activitiebeTplan
identifies strategies to lessen the impacts ofstigsa on the
county including hazard profiles for coastal erosittoods, landslides, droughts, extreme winds
and severe weather events, among others. Thalgamcludes an assessment of future
development trends and how they relate to the éutapacts of each hazard. By looking forward
to future impacts when considering developmentgatsj Nassau County can consider a wide
range of smart growth opportunities that would éase their resilience in the future.

A storm surge bombards Long Island

In response to flooding risks, the county has ifiedtthe local communities and key public
works facilities that are most vulnerable to flaagli storm surge and sea-level rise, and is in the
process of developing response plans that incltrdeegies for coastal evacuation from flood
prone areas. While the current version does notdrais assessments in terms of climate change
impacts, the effect of the plan will improve Nas€xunty’s resilience to the potential climate
risks that threaten their communities the mostsélrefforts are a good example of how many
local decision makers are already involved in cteredaptation without even labeling it as such.
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Nassau County has also joined the New York Statel8gel Rise Task Force that is assessing
impacts to the state's coastlines from rising sealsrecommending protective and adaptive
measures.

New York City, New York

New York City faces many impacts from climate changousing one of the most urbanized
coastlines in the country, New York City is partanly vulnerable to the impacts of sea-level
rise including saltwater intrusion, loss of coastatlands and complete inundation of low-lying
areas. Wastewater facilities along the 600 milestgfcoastline will be particularly vulnerable
to these impacts. Additionally, increases in thealality and intensity of precipitation events
will frequently overwhelm the capacity of water jpbilon control plants to manage increased
flows, leading to increased turbidity of the resers that supply water to the city’s 9.2 million
residents. To address these and other climatesisstag/or Bloomberg released PlaNYC, the
city’s comprehensive sustainability plan, on E®&#y. PlaNYC contains 127 initiatives,
including three focused on climate change adaptatind has the overreaching mitigation goal
of reducing GHG emissions 30 percent by 2030. NexkCity has organized a number of task
forces to better understand and take action togotethe worst impacts of climate change.

To help implement the adaptation objectives withie plan, Mayor Bloomberg launched the
creation of the New York City Climate Adaptationska=orce (CCATF) in August 2008. The
NYC CCATF is one of the first efforts of its kind include stakeholders from all levels of
government and the private sector with a focuspole adaptation. It is the first adaptation
effort to also include communications infrastruetufhe Task Force is composed of
approximately 40 city, state and federal agencesell as private companies that operate or
regulate critical infrastructure in New York Cifihe intergovernmental and multi-sectoral task
force includes stakeholders and experts from acaxgéegal, engineering and insurance
backgrounds, and is working to create a plan fap#idg the city’s critical infrastructure to the
impacts of climate change.

The task force will: (1) create an inventory ofrigk mfrastructure (2) develop coordlnated
adaptation plans based on city-specific climate F = 2 B — -
change projections, (3) draft design guidelines f
new infrastructure that will take climate change
impacts into account and (4) incorporate climate
change adaptation into existing capital planning
processes. The Task Force plans to release the
city’s initial adaptation plan in the fall of 2009.
Additionally, the city receivegro bono
assistance from the Boston Consulting Group,
which collaborated with the city to structure and:
kick-off the CCATF. They also conducted a 2 _ _
climate adaptation benchmarking study to A hurricane inundation rendermg ilustrates Newrk(d:ntys
determine where best practices already exist an{QJ'Tfsri,b"jg’cog"Lar';‘g[ff;gﬁenjt,‘;;”r‘th ggggsator';ﬁage ser
to provide insight on how other municipalities

have approached climate change adaptation.
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To support the city’s adaptation efforts, the Magonvened the NYC Panel on Climate Change
(NPCC), an advisory group modeled after the Inteegomental Panel on Climate Change. The
NPCC, which is funded through a grant from the Rdeker Foundation, is composed of nine
academic institutions and private industry represeres. In February 2009, the NPCC issued
comprehensive climate change data at the munitygaliel, including New York City-specific
climate change projections. The panel is also vimgrko create a set of tools to help decision
makers identify at-risk infrastructure and devedmiaptation strategies. Using the NPCC’s
climate projections as the standard set of climaémarios for the city, the CCATF has been able
to identify and prioritize potential vulnerabilieo critical infrastructure. To date, more tha® 10
types of city infrastructure have been identifisdpatentially at risk to climate change impacts, a
crucial step in increasing local climate resiliency

Prior to the creation of the CCATF, the New YorkydDepartment of Environmental Protection
(DEP), which operates the city’s drinking water avaktewater systems, initiated an effort to
identify vulnerabilities relevant to the departmant to integrate climate change risk assessment
into strategic and capital planning processes. &y D08, NYC DEP released their first report,
Report 1: Assessment and Action Phahijch identifies in detail the potential climataepacts

that may affect DEP operations and establishearagflaction for reducing these impatBEP
employs various strategies within the action ptastuding adding climate change in the
department’s Risk Prioritization process for projegoritization and funding allocations. The
plan also establishes a Climate Change Office toage its ongoing efforts and emphasizes
fostering relationships with the other NYC taskcks, as well as other water organizations like
the national Water Utility Climate Alliance (WUCAQ exchange ideas and pool resources.

Phoenix, Arizona
The city of Phoenix faces increased stresses towlager supplies and public health as a result
of climate change impacts in the arid Southwestddnhe leadership of Mayor Phil Gordon,
climate change adaptation actions have been irtegfjnato the city’s current sustainability
program,Phoenix: Living Like it Matters Through the program, Phoenix is taking actians t
improve sustainability in land use activities, paibn prevention and water use that have
implications for climate change resilience. Theiemy
conservation program, for example, provides energy-
efficiency retrofits for air conditioning — a steafy that
will not only improve resilience against severethmeents,
but also reduce GHG emissions, serving as both an
adaptation and mitigation strategy.

In order to ensure continued water supplies forexurand
future needs, Phoenix regularly updates its lomg-ié&/ater
Resources Plan. In the latest version of the phea005 LT
Water Resources Plan Updatke city examines how Lake Mead fell to 46 percent capacity in 2007
potential multi-decade drought conditions, a po&tnt

climate impact, will affect water supply availabjliPhoenix is also partnering with universities,

& New York City Climate Change Program (May 200&eport 1: Assessment and Action Plan.” New York Cit
Department of Environmental Protectiolnttp://www.nyc.gov/html/dep/html/news/climate changeport_05-
08.shtml
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such as, Arizona State University (ASU) and othrengroviders in assessing potential impacts
of climate change on runoff and reservoir storaginé Colorado, Salt and Verde River
watersheds. The 2005 update identifies severatiumad plans and projects necessary to meet
future water needs and provides pathways for PRderadapt to climate change induced
drought impacts that may affect its future watgsies.

To combat the Urban Heat Island (UHI) Effect, Phoeneated an inter-departmental Task
Force led by the Planning Department to recommetidips for redesigning the downtown core
cognizant of climate change impacts. In additionumber of city departments have teamed up
with ASU’s Global Institute of Sustainability tousty the impacts of the UHI effect and to
explore adaptation solutions to maintain human oohand the local economy while
minimizing energy and water use. The researchdtexamine how global environmental
change combines with local conditions to affect aamulnerability to climate change.

One of the studies underway as a result of thisipeship is in the Aviation Department, which
has teamed with ASU to study cooler materials ¢thatbe used in pavements, roofing and
landscaping in airport development. The city’s Urls@restry Program also addresses the UHI
effect by providing matching funds for plantingegseon public property, which has been shown
to decrease temperatures in urban communitiesducireg the overall surface absorption of the
Sun’s radiation. All of these actions will helpitoprove the city’s resilience to climate change
impacts.

Studies show that the urban poor are most vulnetabéxtreme heat, but little is known about
the interplay between changing urban climates hadhtiman and natural systems within cities,
and how cities might be designed to increase essié to heat impacts particularly among
vulnerable populations. ASU researchers are algestigating the public health effects of heat
stress and identifying the city’s human vulneraiedi to heat exposure. The research is seeking
answers to guide Phoenix policymakers and planndysistering protective measures to prevent
heat-related illness and deaths.

San Francisco, California

The city of San Francisco faces many coastal-rlatg@acts as a result of climate change. Sea-
level rise may threaten coastal wetlands, oncehigtetide peaks could become commonplace,
increased storm activity could lead to increasextbesrosion, and cliff under-cutting and
mudslides threaten infrastructure. Coastal inftecstire such as the San Francisco International
Airport, which was built on wetlands only 10 fe&bae sea level, are also at risk from a rising
sea level. Decreasing summertime runoff into the Brancisco Bay could lead to increased
salinity, impacting marine life including fish astiellfish that use the bay as a nursery ground.
Additionally, major salt water intrusion into tharsFrancisco Bay Delta System accelerated by
earthquake-induced levee failures and combined mgdlnced snowpack in the Sierra Nevada
Mountains could cut off up to 50 percent of theavatupply to southern California — affecting
22 million people, or roughly two-thirds of the t&& population.

Like most Urban Leaders partners, San Franciscaiieated a comprehensive climate action
plan aimed at mitigating GHG emissions and undeditey the impacts that climate change will
have on their community. In this context, the @lyo has paid special attention in its climate
action plan to the environmental justice aspe@dzfpting to climate change by understanding
how climate change impacts will disproportionataffect low-income neighborhoods.
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Since water resources will be severely stressedlitmate change, Mayor Gavin Newsome has
designated the San Francisco Public Utility Commis$SFPUC) as the city’s active lead on
climate adaptation. In early 2008, the SFPUC, alwitly seven of the nation’s largest water
utilities, created the Water Utility Climate Alliaa (WUCA). Representing more than 36 million
people in the U.S., the WUCA aims to improve resiean climate impacts to water, promote
and develop adaptation strategies to protect infretsire and water supplies, and reduce GHG
emissions.

Chaired by SFPUC, the WUCA has identified seveegl tesearch needs that would improve the
ability of the drinking water industry to cope wittre impacts of climate change. The WUCA
recently presented their recommendations to the Clihate Change Science Program, urging
them to reduce uncertainty in climate projectionake data more useful for decision making
purposes, improve downscaling of model forecastisesnsure access to climate data. All of these
recommendations aim to help alleviate some of tggdst challenges faced by local decision
makers attempting to improve the resilience ofrthemmunities.

Toronto, Canada

Under the leadership of Mayor David Miller and Langates, Director of the Toronto
Environment Office, the city of Toronto is takingogressive steps to prevent the negative
impacts of climate change on the environment, heaitl economy of their community. In May
2008, Toronto release&head of the Storm: Preparing Toronto for Climatea@ge. Ahead of

the Stormpresents a detailed account of the environmehtiges that will take place as a result
of climate change and comprehensive explanatiohswfthey will affect the city.

With a number of resilience efforts underway, tloeohto reportecommends two concurrent
streams of activity: (1) a series of short-termand started in 2008 building on existing
programs that will reduce vulnerability to climateange in specific areas, and (2) a nine-step
process, including 29 recommendations, that wikllguhe development of a comprehensive
long-term climate change adaptation strategy fercity. The city has identified 13 short-term
actions for 2008-09 that already have resourcesapd, including future climate prediction
modeling to improve information on climate impaasnducting a vulnerability and risk
assessment for city operations and an analysidhefewgreen roofs could be most effective—
providing a rationale for a new Green Roof by-lalwe plan for developing a long-term
comprehensive adaptation strategy includes a tygaetimeline and an emphasis on the
importance of prioritization. It details the nineg process for creating the comprehensive
strategy and includes recommended actions for st&ghof the process.

Toronto has taken advantage of the shared knowladgéable through the Urban Leaders
Adaptation Initiative in a few ways. Dave MaclLetlik Urban Leaders representative from the
Toronto Environment Office has observed successfydnizational approaches from other
Urban Leaders partners and has taken action ta@wame of the best ideas. Additionally,
Toronto is collaborating with other Urban Leadeastpers on a forum on Infrastructure and
Climate Change Adaptation to share ideas on crgatilecision-making body to take action on
climate change risk assessment and adaptatiorfofima is a product of the Toronto Urban
Climate Change Network that was formed to increasgeration on adaptation research and
advocacy. The city has also partnered with the Giandnstitute for Catastrophic Loss

® http://www.toronto.ca/teo/pdf/ahead_of the_stodfi.p
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Reduction (ICLR) to develop an extensive online ficipal Reference Collection on Climate
Change Adaptation” complete with more than 300dsspecific documents.

19 To view the collection, go taww.toronto.ca/teo/adaptation.htm
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Lessons Learned From the Urban Leaders Adaptationditiative

Over the past year of working closely with Urbaraders partners, CCAP has identified a
number of trends in the challenges and succesaethése local communities have experienced
in seeking to increase their climate change srgike. The following sections illustrate the key
challenges to implementing adaptation strategi¢isealocal level, key vulnerabilities where
action is happening and elements that have coméabio the successful implementation of
adaptation strategies among the Urban Leadersgpanities and counties. CCAP believes that
these lessons can contribute to the successfuemmgaitation of adaptation actions in other local
governments and communities, and also inform pekcpmmendations at federal and state
levels.

Initiating the Climate Resilience Effort

Leadership - The Presence of Adaptation Champion

A key ingredient for successfully overcoming obktato adaptation is leadership at the top
level of local government that is willing to advaredaptation objectives — in other words a
champion. An adaptation champion could be a mayogunty commissioner or any decision
maker or municipal staffer who enthusiasticallympates efforts to improve community
resilience to climate change. Having the suppo# tafp-level political or departmental leader
can help to stimulate public interest in adaptatiswell as increase buy-in for potential climate
adaptation projects and operations.

A prime example of the power of having an adaptatieampion is in King County, Wash.,
where County Executive Ron Sims took the lead @ueng that climate change adaptation is at
the forefront of policy decisions in the courityunder his leadership, King County has become
one of the first local governments to “Ask the Gliim Question” in its decision making process.
As a result of the continued efforts by the Exaautdffice and support from Sims, King County
is aggressively pursuing actions to mitigate clenatpacts. By

providing a high-profile voice for adaptation, RBims has

successfully promoted climate change strategiése@ublic and
advance adaptation actions within the community.

Amy Snover of the University of Washington Clim#tgpacts Group
highlights the unique position of Ron Sims as aapéation champion
in local government, “[O]nly a handful of leadensthis country have
=) demonstrated the foresight and leadership to pegpair community
— e — for the local impacts of global warming. By incladiconsideration of
- ~ climate change in planning and decision makinggk@rounty will be
King County Executive RonWell-placed to minimize the threats and maximizz dpportunities

Sims speaks at a conference on gggociated with warming climate."
climate adaptation

1n May 2009, Ron Sims was confirmed as Deputy &acy of the U.S. Department of Housing and Urban
Development (HUD), stating that “climate adaptatigti be an important part of his work at HUD” baksien part
on his participation in Urban Leaders

http://www.grist.org/article/Urban-legend
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Organizational Structure - Setting the Foundation for Effective Implementat

Climate change impacts intricately affect a widdetst of systems within a community, with
many consequences that cut across departmentaldimejurisdictions. Legal or funding
constraints that are imposed as the result of guoglictional conflicts can contribute to
financial and managerial burdens at the local lanel can stifle adaptation efforts. Because of
the complex nature of climate impacts, proper depamtal organization can help to make or
break adaptation efforts. Chicago is an Urban Lesadartner that demonstrates an exemplary
organizational structure for implementing climabage strategies.

Chicago has identified five primary areas in whigtocus its adaptation actions (extreme heat;
extreme precipitation events; infrastructure vudidrties; ecosystem degradation and
leadership; planning and communication) then dididach area among departments based on
their functional roles in city operations. For egclority area, the city has identified which
departments, sister agencies and collaboratorddshontribute to advancing resilience
strategies and categorized them into working groups

These working groups will lead implementation attg, facilitate cross-departmental sharing,
and utilize teamwork to identify and remove obsta@nd barriers to success. Additionally, a
single department within each working group wasaeld to act as the lead in order to improve
accountability and drive organizational efficienég a result of this organizational structure and
process, the five working groups have developeda of 39 specific tactical adaptation
implementation plans that the city can use to imerieir resilience to climate change.

Understanding Your Specific Adaptation Needs

Providing Actionable Science

Accurate and relevant information is the cornerstoheffective adaptation planning and
implementation. Scientific data and expertise diggd on the what, when, where and how of
climate impacts and provide the basis for buildug@ptation strategies. But climate data from
these sources is often produced at a large scale g&ate or regional) and a low resolution (i.e.,
too coarse) so that it is not easily applicabltheosmaller scale at which local decision making
takes place. Additionally, climate change inforraatoften is not easily accessible to decision
makers, either being of an experimental natureobamailable to the public. It can also be
difficult to integrate this data with informatiohat is important in the local decision-making
process such as socio-economic, demographic, er gdographic data in GIS. Lastly, the
language gap between the climate information predugscientists) and the information users
(local decision makers) makes interpreting andgusiimate information products more
difficult.

“Actionable Science,as recently defined by one Urban Leader partisesharacterized as
“data, analysis and forecasts that are sufficigmtédictive, accepted and understandable to
support decision making, including capital investtngecision making* Science that is
accessible, accurate and relevant enough to beedgilthe local level is crucial to the
successful implementation of adaptation initiativesere are a number of ways that federal-
level climate information can be made more “actldeafor adaptation efforts. Satellite data

2 David Behar, San Francisco Public Utility Commiss{SFPUC), Staff Lead for the Water Utility Clireat
Alliance (WUCA), and Urban Leaders partner . Dg&sian with Josh Foster.
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could be used to refine and calibrate climate amtdlogic models, both of which are used in
adaptation planning. Additionally, the federal gaowraent could help to fill in the data gaps
within particular states and regions, such asgtps identified in understanding the links
between ground water and surface water impacts.

Furthermore, to provide more accurate climate dhtanext generation of climate models
should be produced on systems with increased congppower. The federal government could
aid in improving the accuracy of climate models foy,example, re-tasking Department of
Energy (DOE) and Department of Defense (DOD) supenputers, or purchasing more
advanced computers for the climate community toimgeodeling, assessments and scenarios.
Federal studies could also focus on issues tha bagn identified as most important by local
and regional communities. For instance, in the W#ste is a need for detailed information for
climate impacts on river flows and water suppliethwa particular focus on how to incorporate
such information into operational water managemeodels for reservoirs and river systems.

Downscaling Climate Change Information to Relevant Scales

Climate change impacts will be acutely felt at libwal level. This likelihood puts a premium on
the need for high resolution climate change infdromefor U.S. cities and counties. Without this
information, it is difficult for local governments identify where limited resources should be
spent in order to best protect the community an#ighborhood scale. One of the most
important steps that a city or county can takeerms of understanding and reducing their risks
to climate impacts is to downscale existing climatpact information to a scale that is relevant
to their local decision-making processes.

Several Urban Leaders partners have successfulipstaled climate impacts information from
global climate models to at least regional scahesthen estimated impacts at the city scale. As
a result of assessing the impacts of sea-levehbtisehigher resolution, for example, King
County discovered that while the city of Olympiaidy 65 miles away from Seattle it faces
twice the risk from projected sea-level rise. Ascdissed above, Chicago has completed a
regional assessment of its climate change vulnigrasj including geographically detailed
assessments of where the severest impacts of @téshand effect will occur, in order to
determine where to focus their resilience stratediiami-Dade has also down-scaled the
impacts of sea-level rise on their communities ianthie Everglades. Since participating in
Urban Leaders, a few partners such as Toronto asddhgeles have also initiated efforts to
downscale climate impacts to their communities.sSEnenpacts assessments are an important
first step for many communities to build awarenasd provide data for decision making to
improve their climate change resilience.

Setting Resilience Goals and Developing an Adaptat Plan

Incorporating Expertise b@ollaborating with Universities

Creating an adaptation strategy is closely linkeduilding knowledge about climate impacts
and opportunities to adapt. Because of the impoetaf accurate and specific climate data and
projections, creating partnerships with acadensttutions can be a useful tool for gaining
knowledge about climate impacts from a trusted @auCollaborating with universities also
allows for more efficient expenditure of local rasces while utilizing local expertise. The King
County collaboration with the University of Washiog Climate Impacts Group (CIG) is a good
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example of where collaboration helped to advanegtdion actions. Through their partnership,
King County and CIG co-authored a comprehensivetatian guidebook to help local, regional
and state governments prepare for climate change. -

Similarly, Milwaukee has employed the expertiséoctl
academics in their adaptation efforts. The citywasking with
the Wisconsin Initiative on Climate Impacts (WICQH)
collaboration of more than 40 scientists from theversity of
Wisconsin, the Wisconsin Department of Natural Reses and
other agencies to identify the impacts of climdtange at the
local and regional scales. In the West, Phoenixplassered
with Arizona State University to examine the imgaat the

urban heat island effect, employing the expertfseearly a One of several tidal inundation
; H ; projections for the City of Olympia,

dozen resegrchgrs.frqm social and natural smentﬁﬂ;e_matlcs Wash. from the Adaptation Guidebook

and education disciplines. These types of collaimra will produced by CIG and King County

help local governments address their unique vubiigras by

providing data specifically suited to their needsf scientists with whom they have formed a

relationship of trust and can greatly enrich theligqy of adaptation planning.

Sharing Adaptation Experiences

The value of networking to share experiences aadtiges among Urban Leaders partners has
been one of the important success stories of thartLeaders program. At the May 2008 Urban
Leaders meeting, several partners had alreadgdgtarvariety of climate vulnerability
assessments and adaptation planning activitiesrmsdme cases, implementation of projects
such as the Brightwater example in King Countyth#& meeting, Chicago, King County and
Toronto shared their experiences in exploring ndapgation approaches and methodologies.

The dialogue and subsequent interactions amongnUreaders partners during 2008 provided
impetus for Los Angeles and San Francisco to momedrd with their own adaptation planning
processes, and for all Urban Leaders partnersciasfmore attention on adaptation as part of
their climate policy and planning portfolios. Reexghbeyond the group of nine — several of the
partners also engaged New York City, Boston anddbarto learn about their experiences to
date with adaptatiof? The value of these interactions in legitimizingptétion at the local level
and advancing adaptation among the partners —cphatly with similar characteristics or in the
same regions — cannot be overemphasized.

Engaging Stakeholders. Conducting Outreach, Dialogs, & Decision Support

For many Urban Leaders partners, cross-cuttinghieahadvisory groups were essential in
setting the stage for moving forward on adaptapi@mning, and in some cases, on
implementation. These groups help create momenturadaptation activities by incorporating
the expertise of individuals into processes in Wwtiteey are familiar, such as consulting city
managers on planning decisions. Engaging operdtisciantific and sector experts also help to
provide a more practical and rounded approach awpi@h exclusive or excessive focus on
climate change as purely an environmental issirerdlhan as one integral to city or county

13 New York City became an Urban Leaders partner amddl 2009.

Center for Clean Air Policy June 2009 29



Ask the Climate Question

operations. Lastly, including a robust stakehofmteccess gives the participants a sense of
ownership of the adaptation policy and planningcpsses by appealing to their interests from
the start.

Cross-cutting groups can be most effective wheartagd into task forces or working groups
and defined functionally (e.g. reducing the helainid effect) or sectorally (e.g., water, health,

- = infrastructure). In cases where these teams akd tas
forces were composed of organizations and
stakeholders outside of the local government thoakw
within the city or county it helped to obtain buy-i
across interest groups representing diverse segroént
society ensuring that decisions were chosen based o
more comprehensive set of opinions and information.
The stakeholder process in Miami-Dade, as discussed
above, provides a good example of how including a
diverse set of stakeholders from the private, gubli
Miami-Dade’s Climate Advisory Task Force, chairegl b NGO and governmental sectors can create a wide

ICLEr's Harvey Ruvin, is comprised of experts from field of expertise from which to draw adaptation
academia, NGOs, the private sector, and regiondl andeCiSions

federal governments

The federal government can help in the planningeltd adaptation strategies by facilitating
national dialogues on the lessons learned fromentiadaptation practices in cities, counties and
states as well as highlighting the best availalieate decision support tools and information.
Sharing the lessons and successes of the moreepsdgg adaptation efforts nationally can help
spur more informed actions in other cities and tiegrthat are just beginning to look for ways to
increase their resilience to climate change implagtsxposing them to best practices. Under the
Urban Leaders initiative, this approach has bdastrated in Los Angeles, which was able to
use existing knowledge about adaptation stratdgies the other Urban Leaders partners to
develop their own strategy, drawing from the masicessful pieces and minimizing
unnecessary trial and error.

Additionally, the federal government can promote timderstanding of adaptation among the
public by developing communications and outreackenals that explain the importance of
adaptation measures as part of the climate chaiggos. This information will help
communities more easily gain public buy-in on adtph projects and has the potential to
increase funding possibilities. Such was the caséng County where the citizens voted to raise
their own taxes to support flood plan work that Womprove their resilience to climate

impacts.

Implementing the Plan

Employing Existing Mechanisms to Advance Adaptation

As the leaders closest to the impacts of climasagk and those responsible for the on-the-
ground implementation of resilience efforts, logal’ernments play a crucial role in adaptation.
To achieve their adaptation goals, local decisi@kens have their hands on many “Levers of
Change”, or existing policy frameworks, from whitley can advance implementation
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strategies? For example, in transportation and infrastructowestments, local governments
can utilize the existing policy structures foundhe transportation plans of metropolitan
planning organizations (MPOs) along with zoning aondsing rules to incorporate adaptation
strategies into the everyday fabric of communignpiing and development. Local governments
can also enhance existing flood management plagrsizant of projected climate impacts and
ramp up their current urban forestry and coastiEbprograms to improve resilience. These
tools allow local leaders to Ask the Climate Quastivhile using the land-use and infrastructure
frameworks that already exist within their systems.

In addition to local levers of change, mechanisristén the form of private sector support and
in collaboration with federal and state policymakeFor example, local governments can
partner with private insurance agencies to disgmithe development of land that is at
increasing risk of flooding and sea-level rise itgaAdditionally, federal policies can be
designed so that they do not create unfunded mesdat are in sync with the needs of local
governments. Many existing federal laws, like @lean Water Act or the Coastal Zone
Management Act, also could be amended to addreggatn more effectively. Additionally,
adaptation provisions could be inserted into obiks, such as transportation legislation by
requiring implementers to “Ask the Climate Questiatmen planning how to use federal and
state appropriations.

The projected impacts of climate change will nobba nature that local decision-makers have
never before encountered. They will come in recaple forms (floods, droughts, severe heat
events, etc.) that city planners and governmen¢ady have years of experience minimizing
their impacts on local communities. As such, latdision-makers should look to their existing
mechanisms for addressing these impacts and egdioat they must further adapt them for use
in an age of climate change.

Pursuing Synergies with Climate Mitigation for Resources and Support

One challenge to implementation of adaptation astie the competition with mitigation efforts
for funding and support. With limited resourcesi&vote to climate change, adaptation activities
are often considered as “zero-sum” trade-offs tigation strategies. To date, the majority of
activity and attention in the climate change regarticularly at the local level, has revolved
around reducing GHG emissions to reduce the glelietts of climate change. As adaptation
strategies vie for political support and local iases, they are often crowded out by what are
perceived to be more relevant or environmentallynsomitigation efforts. Additionally, the
view that adaptation is competing with rather tbhamplementing GHG reductions means that
mitigation advocates are often fearful of fundimgnpetition from activities that adaptation will
increasingly necessitate. Even though adaptatiardistinctly local-level activity with local
benefits, these challenges contribute to the ladkraling for adaptation planning and
implementation.

Another cause for this trend is the commonly heltieh that actively pursuing adaptation efforts
sends a signal that decision makers have givemupitigation efforts — a signal that many are
loath to risk conveying. Some in the environmentahmunity still hold this belief as a reaction
to the earlier use of adaptation as a tactic taydehplementing climate mitigation efforts.
However, such resistance to adaptation is erodienghe inevitability of some impacts of

14 See Appendix 1V for the complete “Levers of Chethgnatrix
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climate change and the increasing recognitionlib#t mitigation and adaptation are not only
necessary, but complementary efforts.

As a result of these challenges, communities mayissing opportunities to prepare themselves
for the inevitable impacts that climate change hale on their infrastructure, public health and
natural resources. One excellent way to addresshallenge is by emphasizing the link
between many adaptation strategies and mitigafigignificant number of adaptation strategies
simultaneously contribute to mitigation and shdagdhighlighted by adaptation champions
looking to advance strategies in the face of loggdosition from mitigation proponents. For
example, installing green roofs or urban foresaiy not only reduce emissions from heating and
cooling buildings, but also provides a buffer fming temperatures and absorbs excess runoff
from precipitation events. Another example of thagation/mitigation nexus is in the context
of smart growth, which can combine energy savirgigiefeatures with ones that help channel
growth out of vulnerable flood plains or away frameas that have limited water resources.

Furthermore, by planning an adaptation strateglyalsa addresses mitigation, decision makers
can avoid the unintended consequences caused lgnued adaptation behaviors, such as
increasing air conditioner use in response togisgmperatures that would also increase GHG
emissions. While beneficial synergies exist in miomns between mitigation and adaptation
strategies, one must be mindful of potential cotdlbetween the two types of action. For
instance, some communities that utilize mass umdengl transit systems as a mitigation
strategy are simultaneously facing an increas&dofifiooding due to climate change. In
circumstances like these, it is important for decisnakers to Ask the Climate Question of
potential synergies and to determine whether tindlicts can be managed or if a different
approach must be found. By showing policymaketslaoal governments that they do not need
to choose one type of strategy over the other, coniies will gain the maximum benefits from
their climate programs.

Garnering Support for Adaptation Actions
Obtaining federal funding for pre-disaster mitigatis rare. In order to increase support for
adaptation actions, local adaptation champions tabe
creative and flexible. The first step in this pregés to
convince the public and local leaders that increasesilience
to climate impacts is a valuable and pressing olbgecTo
varying degrees, each Urban Leaders partner has
opportunistically taken advantage of recent “trigoyg’
events, such as, Hurricane Katrina in New Orleamm)otivate
elected leaders and the public toward adaptatiansphnd
actions.

For each partner, a different trigger served asmnipetus. In
Toronto, the disaster was a flood while in King @tyuflood, .
drought and prematurely melting snowpack brougiengéion Images of the stranded victims of Hurricane

i i i Katrina hit a chord with the American public
to adaptatlon. In Chicago and.Phoen!x, heat waegsed [ocal that Some leaders have hamessed o promote
champions make the case while hurricanes and camibin climate resilience

sewer overflows lent arguments to Florida and Mukee,
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respectively. All partners agreed that the aftehnzditHurricane Katrina helped to bring
adaptation considerations to the forefront of latedision making. But the triggering event does
not necessarily have to be a disaster in ordeave lan impact.

Urban Leaders partners also found that the releftbe IPCC # Assessment and Al Gore’s hit
documentaryAn Inconvenient Truthhelped shed some light on their cause. Additignal
personal perceptions of changes in local climatéhbypublic that have been confirmed by local
observational data (such as changes in the tinfifigwering trees) influenced movement
towards supporting adaptation, whether or not ttesels are directly tied to global warming.

ObtainingFinancial Support for Regional and Local Adaptation

One of the biggest challenges to fully implementidgptation strategies is limited funding. The
federal government can play an important role Waading urban resilience by providing more
funding mechanisms for local adaptation actiongdrticular, funding is needed for regional-
scale impacts research, risk analysis and plan&xganding programs that disburse pre-disaster
mitigation funds like the FEMA PDM grants givenNassau County and Miami-Dade County
can also help encourage and enable communitiedajat ahead of climate impacts as opposed to
in their wake.

Additionally, federal legislation that is proposedcombat climate change can also help to
advance adaptation priorities by providing addiloimancial support. In cap-and-trade bills, a
portion of the allowance auction proceeds can loeated to projects that will improve
community resilience to inevitable climate chang@acts. CCAP encourages legislators to
include urban adaptation funding in future mitigatbills in addition to promoting stand-alone
adaptation and climate services legislation.

Improving the Plan: Federal Policy Issues

CreatingClimate Extension Services and Networks

Ensuring efficient and effective adaptation to @tsnchange impacts will require the help of
leaders at all levels of government because adaptasponsibilities will cut across jurisdiction
levels — from federal to state, regional, local &#mel private sectdr. In order to understand
which issues are most pressing at the regionalanad scales, the federal government must
communicate with local leaders on research andnmdtion needs.

The CCAP Urban Leaders initiative and its partrsengports the creation of federal and state
“urban climate services and extension networkghat will provide needed data and technical
assistance to implementation of adaptation poliaresinitiatives through collaboration with
universities, the private sector and non-governalerganizations. These climate services and
extension networks would generate the data, arsalged forecasts and will facilitate the
transfer of trusted information via two-way dialegubetween locally embedded experts and
their communities. In practice, merging a clasgicaultural extension model with a community-
organizing and education approach will ensure lthet! decision makers, businesses and
citizens will have the resources and informationriderstand their climate risks and the
available solutions to increase community resileenc

15 See Appendix 1, “Levers of Change” Matrix.
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Two Urban Leaders partners provide examples ofbolations with universities that could
serve as a starting point for a climate extenseawmise. In King County, the Climate Impacts
Group (CIG) is an interdisciplinary research gréagated at the University of Washington that
studies the impacts of climate change on the Radifirthwest. What makes CIG unique is its
focus — the intersection of climate science andipuydolicy. Funded by NOAA’s Regional
Integrated Sciences and Assessments (RISA) Proginen©IG combines natural with social
sciences research and outreach with regional stéderis and management to provide an
integrated and contextual assessment of the reguutherability and adaptability to climate
impacts. At the request of King County, the CIG pesvided detailed research to help county
planners and policymakers understand the degrelnadte change predicted in future years
within the region and identify sector-specific insgmon hydropower, municipal water,
stormwater management and floods, fish, forests;uture and coasts.

In Milwaukee, the Wisconsin Initiative on Climat&é&hge Impacts (WICCI) is another example
of where the potential for climate extension exi$#CCl is a partnership between the
University of Wisconsin, the Wisconsin DepartmehNatural Resources and other state
agencies and institutions that assess and prajedtrtpacts of climate change on specific
Wisconsin natural resources and regions. Througip#ntnership, local leaders are provided
with up-to-date climate modeling capabilities aigdidf expertise that will allow them to assess
impacts at levels temporally and spatially relevaribcal decision making. Both the

Washington CIG and the Wisconsin WICCI serve asrmptas of how a national climate service
could work at the local level. By providing locadtd relevant to decision makers’ specific needs,
a national climate service can help to advancetatlap efforts on the ground.

Addressing Local Data Needs by

. [[Aeska Certrfor | [ Currently Funded RISA Teams |
Expanding the RISA Program el

The Regional Integrated Sciences and AssessmerR$SA,
program is funded by the NOAA Climate Program Cdfio
support research that addresses complex climattedeissues that
are of particular concern to regional resource marsand policy
planners.

[Carofinas Integrated Sciences
Jand Assessments (CISA)

GGGGGGGGG

The research teams of each RISA are based prinaiibcal
universities, such as the University of Washingbased Climate
Impacts Group. By expanding the RISA program fagdb
achieve broader geographic coverage, the fedevargment can

Pacific RISA
o

e

B . ‘,;j‘." T e
help to provide resources for local level, poli@sbd information ’“' aaaaaaa =
collecting that is vital to successful implemerdatof adaptation 1 ————
efforts on the ground. o] mdearn

Climate extension services can go beyond providalgable information, they can also aid in
implementing adaption efforts. As with adaptatinformation needs, partnerships between
Urban Leaders partners and academic organizatravgde a valuable starting point. For
instance, the city of Phoenix has partnered wittuA&tional Center of Excellence on Smart
Innovations to implement a cool pavements projesighed to reduce the UHI Effect by

16 Arizona has appointed one of the first officialititate extension agents” in the U.S. at the Uniitexsf Arizona,
Tucson. < http://cals.arizona.edu/climate/indexshtm
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installing pavements designed by ASU that attradtr@tain less heat than traditional
pavements. Other issues where applied technicistasse would be valuable include hurricane
preparedness, green infrastructure and building cpdates.

Exploring Federal Policy Options

There are many opportunities to advance adaptafforts through positive policies and at the
federal level that utilize existing policy framewesr Working with states, local governments and
organizations like the Urban Leaders Adaptatiotidtive, the federal government can play an
important role in bringing attention to adaptatairthe national policy and legislative levels.
Firstly, the federal government can aid adaptagiborts by phasing out perverse subsidies
which contribute to the impacts of climate chargyeh as insurance policies that encourage
development in flood-plains or in at-risk coastahes. Where possible, the funds from these
subsidies could be redirected toward funding adptand mitigation activities.

It is also important to address any conflicts betvadaptation measures and other
environmental goals. For example, in the West, oressthat would address the increased need
for water storage due to climate impacts on snowpaelt can conflict with dam removal goals
aimed at preserving salmon. Ensuring that adaptatieasure dovetail with other environmental
objectives will increase the shared benefits incbvamunity and the federal government could
play a role in this reconciliation process.

Finally the federal government should facilitateastments in more sustainable, resilient and
durable lines of business that mediate climatesriskcourage investment in new business
opportunities presented by climate change andtn&iip citizens for the jobs that will be needed
to adapt infrastructure to new climate realitiesstéring climate-resilient green businesses, work
and training would be a contribution toward a nesing “climate adaptation industry.”

Conclusion

Urban Leaders partners’ experience shows that wteemes to adaptation — regardless of
whether local leaders are actively pursuing it —arates are they are already doing it. Local
decisions on everything from street design to flptaths to water conservation efforts all have
an influence on a community’s resilience in theefa€ climate impacts. In order to harness the
full potential of adaptation, local leaders mustarporate this knowledge into every step of their
planning process. By “Asking the Climate Questiagfmmunities will reap the full benefits of
foresight to avoid the worst impacts of climatergyp@ Urban Leaders partners are finding that
they already have much of the relevant experiendes&ills needed to ensure a good quality of
life for their residents in an age of climate chan@hey are proving that with the right
leadership, organizational structure and inforrmtiocal governments can make tangible
progress in improving resiliency to the impactglahate change.

As the unavoidable effects of climate change become and more tangible and increasingly
certain information becomes available to incorp®rato decision-making processes, their
experiences and skills will need to be expandediappled even more. While many “Levers of
Change” exist for local governments to advance t&dian efforts from the bottom up, the

CCAP Urban Leaders partners and other local goventsralso need support from other players
at the national and state level to achieve fuilismgy. Partnering with federal, state and prevat
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sectors for support on risk assessment, plannidgraplementation will play a major role in
creating the most comprehensive adaptation resulbe U.S. With the contributions of needed
financial, informational and on-the-ground supgartn federal and state players, local
governments can continue to make strides in urbarate adaptation, leading the way to a
healthy and vibrant future for their citizens.
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APPENDIX I: Federal Policy Recommendations

Informed by the common challenges, best practindsuaique experiences of the Urban Leaders
partner cities and counties, the CCAP Urban Leaddeptation Initiative submits the following
recommendations for federal policy to advance atept efforts in the United States:

« Provideactionable sciencéhat is accessible, accurate and relevant to losadis.

- Refine modelsused most at the local level (climate and hydrglogodels), aid regions in
filling in data gaps and invest in next-generatomputers for more accurate modeling.

« Expand theRegional Integrated Sciences and Assessmei&ISA) program.

« Create alimate extension service$o provide local governments with technical assise
on implementing adaptation solutions.

- Facilitatedialogue among cities, counties and states on best pradgticadaptation planning
and implementation.

« Expand programs that encourgmgeactive, pre-disaster adaptationlike the Hazard
Mitigation Grant program.

 Allocate nationatap-and-trade allowance valudor adaptation efforts.

- Promote national understanding and awarenessf the importance of adaptation measures
by developing communications and outreach materials

« “Ask the Climate Questiori by integrating adaptation concerns into all locdhte and
national decision-making processes.
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Challenge

1. Available data at too low
resolution, inaccessible, hard for
decision makers to interpret

Ask the Climate Question

APPENDIX Il: Best Practices at a Glance

Best Practice

Develop data that is accurate and
relevant to local needs

Urban Leaders Example(s)

Chicago downscaling of Urban Heat Island impacta;ddiami-
Dade downscaling of sea-level rise impacts; Vulbiita
assessments by Chicago, King County and Miami-Dade

2. Limited expertise and capacity t
meet information needs

Incorporate expertise and expand
research capacity by collaborating wi

Ouniversities

King County/U.Washington CIG collaboration to prdei
hdetailed, sector-specific local impacts info; Milwkae
U.Wisconsin WICCI collaboration to assess climatpacts

Utilize cross-cutting technical advisor
groups during planning

Miami-Dade Climate Advisory Task Force includesstelders
yfrom the private, public, NGO and government sextor
employing a wide field of expertise for decisionking

3. Organizational structure not we
suited to the cross jurisdictional
nature of adaptation needs

|-Create an organizational structure th
addresses jurisdictional responsibiliti
across departments

htChicago identified five primary areas of adaptatation and
bglivided responsibilities for each area among depamts based
on their functional roles in city operations

4. Limited financial support for

Be creative and flexible in the use of
existing federal funds to implement
adaptation measures

Miami-Dade County and Nassau County used FEMA lthzar
mitigation grants to strengthen buildings from zane impacts
and create hazard mitigation plans

adaptation efforts

Obtain public buy-in on the
importance of adaptation to gain
support for funding

King County convinced citizens to increase prop&akes in
order to support flood plan work that would imprafeir
resilience to climate impacts

5. Starting a local adaptation effor{
from scratch

Facilitate dialogues on the lessons
learned from current adaptation

local governments

practices and seek guidance from otheﬁ

The Urban Leaders Adaptation Initiative has aidee wcities
and counties in sharing adaptation experiencedasd
ractices. As a result, Los Angeles adopted suftdddean
eat island strategies from Chicago; King County@te
Impacts Group Adaptation Guidebook

to lead the effort and advocate for
adaptation among local decision
makers

Cultivate a local adaptation champion

King County Executive Ron Sims effectively catalgze
adaptation efforts and served as a champion, atingdar
adaptation in the county

6. Starting a local adaptation efforf
from scratch or looking for ways td
improve adaptation in the
community

"Ask the Climate Question": Integrate
adaptation concerns into all local, sta
and national infrastructure and

resource decision-making processes

td_os Angeles incorporated a climate and sustairtgifdicused
checklist into the city’s project procurement prege

7. Competing with Mitigation for
Resources and Support

Highlight the adaptation/ mitigation
nexus by promoting adaptation
strategies that also contribute to
mitigation efforts

Smart growth-based adaptation strategies like uftwvastry and
green roof projects in Chicago and Phoenix redutssons
from cooling buildings while providing a buffer fasing
temperatures

8. Lack of national adaptation
policy and/or framework

Use existing frameworks, or legal
levers, to implement adaptation
strategies

Utilize MPO transportation plans, zoning and hogsines to
make transportation and infrastructure investmetitts climate
impacts in mind

Center for Clean Air Policy
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APPENDIX Ill: Resources and Tools

« Ahead of the Storm: Preparing Toronto for Climatea@ge

- Arizona State University Global Institute of Surthility

« CCAP Urban Leaders Adaptation Initiative Website

« Chicago Area Climate Change Quick Guide

« Chicago Climate Action Plan

- Florida Climate Change Action Plan

« King County/ CIG GISnundation mapping to@nd corresponding report/ulnerability of
Major Wastewater Facilities to Flooding from SeavekERise

+ King County Sims Global Warming Initiative Homepage

« Los Angeles Climate Change and Sustainability Websi

- Miami-Dade Climate Change Adaptation Task ForSecond Report and Initial
Recommendations

« Milwaukee- Wisconsin Initiative on Climate Changeplacts (WICCI)

« Nassau County Hazard Mitigation Planning Website

« NYC Department of Environmental ProtectiBeport 1: Assessment and Action Plan

« Phoenix: “Living Like it Matters” Environmental Stasnability Program

- PlaNYC

- Preparing for Climate Change: A Guidebook for LibRagional and State Governments
(Produced by King County & the Climate Impacts Gapu

- Regional Integrated Sciences & Assessments (RIS&haite

» San Francisco Climate Change Homepage

« Southeastern Wisconsin Watersheds Trust (SWWT)

« Water Utility Climate Alliance (WUCA)

(Please visitvwww.ccap.orgto download an electronic copy of this report andess these links.)
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APPENDIX IV: “Levers of Change” Matrix

Levers of Change

MPO Transportation Plans

Green roofs Treatment plants

Zoning, housing programs

Transp & infrastructure $

Center for Clean Air Policy

Flood mgmt plans
Coastal buffers

June 2009

Public education

Economic analysis
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Next Steps for the CCAP Urban Leaders Adaptation lrtiative

Urban Leaders partners will continue to pursue ted@m strategies, exchange ideas and work
with CCAP to frame effective national policies, i€y promising funding mechanisms and
craft approaches to technical assistance.

CCAP plans to prepare a series of brief documeamts mumber of key themes in urban climate
adaptation. Potential topics include:

* The Adaptation/Mitigation Nexus

» Climate Extension Services

» Climate Equity and Vulnerable Populations

* Green Infrastructure and Climate Resilience

» Green Climate Adaptation Businesses and Jobs

* Economic Benefits of Climate Adaptation

» Urban Adaptation Policy Agenda

This summer, CCAP will release a paper, called Y@ng Wealthier: the Economic Benefits of
Smart Growth,” documenting issues such as: avaitfealstructure costs; residential
transportation, fuel and water savings; economieldpment; increased municipal revenues;
and public health benefits.

CCAP is also developing a Framework on Infrastmecand Resource Efficiency (FIRE), which
emphasizes end-use efficiency (energy, water, pateon) and integrated planning and
management practices that minimize the need foringastructure by maximizing the efficient
use of existing infrastructure.
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