
APA’s Sustainability & Resilience Series

Planning for sustainability means balancing social, economic, and 
environmental resources, incorporating resilience, and linking local actions to 
regional and global concerns.

Planning for resilience means supporting the capacity of individuals, 
communities and systems to survive, adapt and thrive in the face of chronic 
stresses and acute shocks and even transform when conditions require it.

 2 years, 12 topics, basics and intermediate
 Diverse perspectives, inclusive content
 Live & recorded offerings for AICP credit
 Applicable for the S&R AICP CM credit

Interested volunteers & speakers:  please email karla@ebenbach.com
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WHY PLANNERS? 

We have a(n): 
• Comprehensive Perspective
• Long-range Outlook
• Place-based Orientation
• Concern for Health, Safety and Welfare 
• Sensitivity to Unintended Consequences
• Expertise in Community Engagement
• Capacity for Collaboration & Leadership
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WHY PLANNERS?

Strategic Planning

Master Planning

Enterprise Risk Mgmt.

Safety Mgmt.

Capital Planning

Comprehensive Plan

Emergency Mgmt.

Climate Risks

years
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WHY PLANNERS? 

Climate Change
Impacts

Actual Life (20 -100 years)

Mitigation / Adaptation Action Impacts

Design Life (10 – 50 years)

Retiree

New Employee (~40 years)

Employee Child’s Life (~100 years)

Employee Grandchild’s Life
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WHY PLANNERS? 

Deep uncertainty requires planning:  
• What could happen in the future? 
• What is our risk tolerance? 
• What is vulnerable? 
• Where are our priorities? 
• When should we act? 
• When do we change course? 
• How much resilience is enough? 
• Who benefits? 
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WHY PLANNERS? 

Architecture Engineering

Science

Law

Policy

Economics

O&M

Construction

Climate 
Mitigation & 
Adaptation 
Planning
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WHY PLANNERS? 

Make big plans, 
aim high in hope and work...
long after we are gone 
[the plan] will be 
a living thing….

Daniel 
Burnham



A Climate Mitigation and Adaptation
Primer for Planners

APA Presentation 12-16-2022

The global population emits approx. 
34 billion tons of CO2 per year.



The average American is 
responsible for producing 14.4 tons 
of CO2 per year; compared to 7.1 
tons for a Chinese citizen.
(A. Symington, Visual Capitalist 11/29/2022)



TODAY’S AGENDA

 Overview APA’s Planner Advisory 
Service Report # 601 – Planning for 
Climate Mitigation and Adaptation

» Climate science and key impacts
» Climate mitigation and adaptation
» Tools and resources for planners
 Q&A



CASE STUDY CONTRIBUTORS

MATT BUCCHIN, AICP AARON TULEY, AICP

CLIMATE CHANGE PAS REPORT – CONTRIBUTORS 
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 Scott Turner
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 Global climate change is getting worse at an 
increasing rate

 Projected impacts of climate change are 
intensifying and not equal

 Global responses to address climate change 
has not been enough

 The United States will need to take a 
leadership role in solving climate change

 Climate solutions across all sectors are needed

 Planners need to take the leadership role in 
addressing the climate crisis

MOVING TARGET? 50% REDUCTION IN GHG 
EMISSIONS BY 2030; NET ZERO BY 2050

KEY FINDINGS



The Keeling Curve and Earth’s Breathing Cycle





Land Mass in Southern Hemisphere



Land Mass in Northern Hemisphere



Lower CO2

in global atmosphere



Higher CO2
in global atmosphere



Mauna Loa Observatory, Hawaii
Elevation: 11,135 ft. asl.



QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.

NASA / Shaftel, 2018



Scientists are forewarning –

that at approx. 450 ppm CO2 in the atmosphere, we will trigger 
potentially irreversible glacial melt and sea level rise –
“out of humanity’s control.”

We are currently at  385 ppm  CO2, and are increasing 
atmospheric concentrations of CO2 at approx. 2 ppm annually.

At the current growth rate of 1.5%, we will reach 450 ppm in 2035.

RUNAWAY CLIMATE

421 ppm
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DIFFERENCE BETWEEN 1.5OC AND 2.0OC

     

The U.N. Environment 
Programme Emissions Gap 
report that was released 
ahead of the climate 
conference concluded there 
is “no credible pathway to 
1.5°C in place,” and that 
“Only an urgent system-
wide transformation can 
avoid climate disaster.”

– IPCC during COP27
(Nov. 2022)

IMPACT 1.5OC 2.0OC 2OC IMPACTS

Global population exposed to 
extreme heat at least once 
every 5 years

14% 37% 2.6x worse

Sea level rise by 2100 0.40 M 0.46 M 10x worse

Species loss for vertebrates and 
plants 4% 8% 2x worse

Ecosystem shifts 7% 13% 1.86x worse

Permafrost thaw 4.8 million 
KM2

6.6 million KM2
38x worse

Crop Yields (maize) 3% 7% 2.3 worse

Coral reef decline 70-90% 99% 29x worse

Source: World Resources Institute



CLIMATE CHANGE IMPACTS

Source: World Meteorological Organization, 11-06-2022
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ENERGY TRANSPORTATION LAND USE INFRASTRUCTURE BUILDINGS MATERIALS NATURAL 
SYSTEMS 

PUBLIC 
HEALTH 
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supply 
portfolio 
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reliability 
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disruptions 
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failure 
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insecurity 
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CLIMATE CHANGE IMPACTS



HTTPS://WWW.NCEI.NOAA.GOV/ACCESS/BILLIONS/





Source: EPA



JUST GET RID OF FOSSIL FUELS, RIGHT?

33



FOSSIL FUELS ARE EVERY WHERE

Source: EPA



FOSSIL FUELS ARE IN EVERYTHING

35



1.5°C will require the world to cut 30 gigatons 
GHG Emissions annually by 2030 (UNEP). 



UNSUSTAINABLE LIFESTYLES
If everyone lived like Americans, 

we would need 5.1 Earths . . . 

(Earth Overshoot Day)

Reusing



MITIGATION and ADAPTATION represent
TWO COMPLEMENTARY APPROACHES to addressing climate change

BUILDING CLIMATE RESILIENCE 
MITIGATION AND ADAPTATION

CLIMATE CHANGE 
MANAGEMENT PROGRAM 
ATTRIBUTES:
 INTEGRATION
 EVIDENCE-BASED, INCLUSIVE, 

AND DELIVERABLE PLAN 
 TRANSPARENT PROCESS



MITIGATION
Avoiding and reducing emissions of greenhouse gases (GHGs) into the atmosphere to prevent further 
warming of the planet.

MITIGATION ATTEMPTS TO REDUCE THE CAUSES OF CLIMATE CHANGE. 

DECARBONIZATION
 Reducing Demand for carbon-intensive 

products and services

CARBON CAPTURE AND SEQUESTRATION
 Removal of Carbon from the Atmosphere
 Creation of Carbon Sinks for Carbon Storage

IMPROVE SOCIAL HEALTH & WELL-BEING



ADAPTATION

Climate change ADAPTATION means altering our behavior, systems, and—in some cases—ways of 
life to protect our families, our economies, and the environment in which we live from the impacts 
of climate change.

 Ensuring infrastructure can 
withstand more extreme weather

 Resource management

ADAPTATION ATTEMPTS TO MANAGE THE IMPACTS OF CLIMATE CHANGE.

USDA, Adapted from NCA 4 (2018)



CLIMATE MITIGATION AND ADAPTATION POLICIES should be interrelated with 
SUSTAINABLE DEVELOPMENT GOALS and deliver outcomes that enhance quality of life, 
improve economic well-being within communities, and advance other development 
agendas. 

Mitigating climate change through ambitious policies can help cities achieve their 
broader environmental, social, and economic agendas and deliver outcomes for health 
and prosperity.

MITIGATION POLICY AND REGULATORY FRAMEWORKS
 Comprehensive Plans
 Climate Action Plans (CAPs)
 Mitigation-oriented Ordinances
 GHG Inventories

MITIGATION / ADAPTATION: 
POLICY AND REGULATORY FRAMEWORKS

Microbiology Society, adapted from UNEP (2022)



MITIGATION / ADAPTATION: 
POLICY AND REGULATORY FRAMEWORKS

CLIMATE MITIGATION IN COMPREHENSIVE PLANS
Effective and implementable MITIGATION STRATEGIES may include:
 Increasing the use of renewable energy and access to alternative fuels
 Providing options for active transportation
 Designing energy-efficient buildings and climate resilient infrastructure
 Protecting and enhancing natural systems and water resources
 Maximizing co-benefits of ecosystem services and green infrastructure solutions
 Purchasing climate-friendly products
 Educating the public on socioeconomic and public health impacts of climate change

CLIMATE MITIGATION / ADAPTATION IN COMPREHENSIVE PLANS
Focuses on local implications of climate change and how specific mitigation and adaptation strategies and actions can 
reduce GHG emissions and prepare communities for climate impacts.
CLIMATE MITIGATION / ADAPTATION POLICIES
1) Prepared in the context of and integrated with conventional Plan Elements
2) Stand-alone climate change element 



MITIGATION PLANNING PRINCIPLES:

1. Goals

2. Data currency

3. Strategies

4. Public engagement

5. Understandable process

6. Multi-jurisdictional coordination

7. Address uncertainty

MITIGATION PLANNING PRINCIPLES



MITIGATION POLICY AND REGULATORY FRAMEWORKS:
COMPREHENSIVE PLANS 
CITY OF LAS VEGAS 2050 MASTER 
PLAN
FOCUS AREAS:
 Resource Conservation Plan Element
 Integration of renewable energy production, 

energy efficiency, water conservation, recycling, 
green building, and alternative transportation 
into its plans, codes, and capital projects

 Sustainable Energy Strategy
PLAN DRIVERS:
 Increasing temperatures 
 extreme risk of drought

and associated impacts 
to water supply

BROWARD COUNTY FL 
COMPREHENSIVE PLAN
CLIMATE CHANGE ELEMENT (2019)
FOCUS AREAS:
 Renewable energy and access to alternative fuels
 Building operations efficiency
 Resilient infrastructure
 Natural systems and water

resources
 Green infrastructure
 Education on socio-economic 

and public health impacts of 
climate change



MITIGATION: 
POLICY AND REGULATORY FRAMEWORKS

CLIMATE ACTION PLANS
A CLIMATE ACTION PLAN (CAP) is a detailed and strategic framework 
for measuring, planning, and reducing GHG Emissions while addressing 
related climatic impacts.

CAPS are produced at regional, state, and municipal levels of government 
and build upon the information gathered through 
GHG INVENTORIES.

STEPS:
1. Inventory GHG Emissions
2. Adopt a target
3. Develop a Climate Action Plan (CAP)
4. Implement policies
5. Monitor and track progress (metrics)
6. Recognize achievements



MITIGATION: 
POLICY AND REGULATORY FRAMEWORKS

CLIMATE ACTION PLANS (CAP)

At minimum, CAPs include an inventory of 
existing emissions, reduction goals or targets, 
and analyzed and prioritized reduction 
actions the following areas:

Hingham, MA Climate Action Plan (2022)

 Energy
 Agriculture and forestry
 Building optimization
 Transportation
 Waste materials & management
 Public engagement

CORE SECTIONS OF A PROPOSED CLIMATE ACTION PLAN



MITIGATION POLICY AND REGULATORY FRAMEWORKS:
CLIMATE ACTION PLANS (CAP)
CHAPEL HILL, NC CLIMATE ACTION 
AND RESPONSE PLAN (2021)

20 Actions spread across four (4) 
primary Sectors/Focus Areas:
 Buildings and energy
 Transportation

and land use
 Waste, water,

and natural
resources

 Resiliency

WHITEFISH, MT CLIMATE ACTION PLAN 
(2018)

Six (6) Focus Areas with a chapter on each 
that documents social, economic, and 
environmental benefits from climate 
strategies:
 City buildings and energy
 Transportation and land use
 Water and wastewater
 Forest and watersheds
 Consumption, food, and waste
 School district



MUNICIPAL ORDINANCES including zoning codes, can be geared toward mitigating the impacts of climate 
change through promoting reductions in GHG Emissions or methods for sequestering emissions; and may 
include:
 Cluster development
 Active transportation infrastructure
 Reduction in impervious surfaces
 Connected and accessible land uses
 Green city fleets and city infrastructure
 Commuter benefits programs
 Expanded and improved public transit service
 Reduction in VMT and GHG emissions
 High-performance, green building standards

POLICY AND REGULATORY FRAMEWORKS:
MITIGATION-ORIENTED ORDINANCES



MITIGATION POLICY AND REGULATORY FRAMEWORKS:
GHG INVENTORIES

GHG INVENTORIES

Quantifies the amount of anthropogenic GHG Emissions and 
sources within a defined boundary over the course of a year. 
 Local government operations
 Community-wide
GHG INVENTORIES enable communities to do the following steps:
1. Set Goals and Priorities
2. Define Scale of Inventory
3. Collect and compile data
4. Set Base Year
5. Calculate emissions
6. Procure Certification (optional)
7. Analyze and communicate results

U.S. EPA (2022)



ADAPTATION:
EVALUATION AND MONITORING

Countercurrents Collective (2019)

ADAPTATION is not a one-time effort but an ongoing
cycle of preparation, response, and revision. 
 Plan
 Act
 Observe & learn
 Adjust

ADAPTATION refers to: 
“The process of adjustment to actual or expected climate 
and its effects” (IPCC 2014)

CLIMATE RESILIENCE, or the ability of urban centers and 
the systems on which they depend, to anticipate, reduce, 
accommodate, and recover from the effects of a shock or 
chronic stressor in a timely and efficient manner. 



VULNERABILITY IN THE CONTEXT OF CLIMATE CHANGE –
“the degree to which a system is susceptible to, and unable to cope with, adverse effects of climate 
change, including climate variability and extremes” (IPCC 2007).

VULNERABILITY is a function of the character, magnitude, and rate of climate change and variation to which a 
system is exposed, its sensitivity, and its adaptive capacity (CAFÉ, 2017):

VULNERABILITY



Planners should use the following 10 PRINCIPLES to ensure adaptation actions result in beneficial 
outcomes for communities:
1. Address the anticipated impacts of climate change.
2. Systems Approach. 
3. Adaptation Pathways. 
4. Maladaptation: Avoid measures that increase vulnerability.
5. Maladaptation: Avoid shifting vulnerability from one sector or community to other locations.
6. Consider adaptation actions over a range of timeframes and spatial scales.
7. Equitable Adaptation.
8. Consistently build adaptive capacity.
9. Monitoring and evaluation of progress.
10. Integration of mitigation and adaptation actions.

ADAPTATION PRINCIPLES



ADAPTATION ACTIONS
ADAPTATION PLANNING: LIVING WITH CLIMATE CHANGE

PROTECTION. Hard and soft structurally 
defensive measures to mitigate the impacts 
of a changing climate.

RETREAT. Removal of infrastructure or 
uses that cannot be easily protected or 
accommodated from a high-hazard area.

AVOIDANCE. Guiding new development 
away from areas that are at high risk from a 
changing climate.

ACCOMMODATION. Altering physical design 
to allow a structure or land to stay in place 
despite changing conditions.

WeADAPT.org Natural Hazards (2019)



NATURE-BASED SOLUTIONS

Capitals Coalition



ADAPTATION: NATURE-BASED SOLUTIONS

World Resources Institute, 2019)



IMPLEMENTING EQUITABLE ADAPTATION
The effects of climate change will disproportionately affect overburdened 
and low-income people and communities.

MARGINALIZED COMMUNITIES – "groups of people who face 
systemic disadvantages, exclusion, and barriers to opportunities, 
resources and power based on their identities"

CLIMATE CHANGE AND DISPROPORTIONATE IMPACTS

Frontline Communities
 Geographic Context

Centering Equity
 Inclusive Public Engagement 
 Procedural Equity Substantive Equitable Outcomes



NOLA.com



The Inequitable Provision of Shade



The Inequitable Provision of Shade



ADAPTATION POLICY AND REGULATORY FRAMEWORKS:
COMPREHENSIVE PLANS 
PLAN TUCSON

The Plan integrates sustainability principles into four 
(4) plan elements:
 Social Environment 
 Economic Environment 
 Natural Environment
 Built Environment 
PLAN DRIVERS:
 Climate change
 Impact of extreme 

heat (UHI) on 
public health 

NORTH-CENTRAL TEXAS COUNCIL 
OF GOVERNMENTS (NTCOG)
NORTH TEXAS 2050 PLAN
FOCUS AREAS:
 Carbon footprint monitoring indicators 
 Promote renewable energy production 

through alternative energy markets 
 Regional Integration of Sustainability 

Efforts (RISE) Coalition
 Mitigation / adaptation 

assistance cities, towns, 
and counties

PLAN DRIVERS:
 Naturally occurring disasters 

including fires, drought, 
flooding, tornadoes



TOOLS PLANNERS CAN USE TO 
ADVANCE CLIMATE POLICY



WHY PLANNERS?

 Planners have a comprehensive perspective

 Planners have a long-range outlook

 Planning is one of the few professions that focuses on place-
based problems and opportunities affecting health, safety, and 
general welfare

 Planners are trained to spot and deal with unintended 
consequences and long-term cumulative impacts

 Planners have expertise in community engagement and 
consensus building

 Planners are often strategically well placed within a city, town, 
or county to take a collaborative or leading role on such issues

62
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“

”

A policy is a specific statement of principle or of guiding actions 
that implies clear commitment but is not mandatory. Can also be a 
general direction that a governmental agency sets to follow in 
order to meet its goals and objectives before undertaking an action 
program.

POLICY
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 Set ambitious, yet achievable goals

 Maximize the toolbox

 Engage, educate, and foster equity 
outcomes

 Build interdisciplinary partnerships 
and cross-sector collaboration

 Address vulnerabilities and 
uncertainties

 Use whole systems thinking

 Plan and design for resilient and 
sustainable outcomes

 Develop diverse, flexible cross-sector 
strategies

 Prioritize for multi-benefit outcomes

 Integrate implementation and 
monitoring into the planning process

PRINCIPLES FOR CLIMATE ACTION



 Engagement
 Education
 Consensus Building
 + 10 Steps

CLIMATE PLANNING
FRAMEWORK



PAS REPORT 601 CASE STUDIES

 12 case studies:
» 7 on mitigation focused on 

GHG emissions reduction

» 5 on adaptation focused on 
reducing risk and 
vulnerability to climate 
change impacts

 Reflects various types 
of jurisdictions or 
entities, scales, and 
locations

66



USING THE
CASE STUDIES
WHAT THEY INCLUDE:
 Background introductions

 Identification of regional 
significance and overview of 
climate issues

 Key takeaways

 Embedded hyperlinks to a ton 
of resources, including:
» plans of all shapes and sizes
» goals and policies
» vulnerability assessments
» mapping tools
» resolutions & ordinances
» brochures
» coalition efforts & networks

67
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 Replaces the 2008 Policy Guide on Planning and Climate
 Represents APA’s official position on critical planning 

issues
 Organized by the six APA Sustainability Comprehensive 

Plan Standards categories: 
» Livable Built Environment
» Harmony with Nature
» Resilient Economy
» Interwoven Equity
» Healthy Communities
» Responsible Regionalism

 Separate category focused on needed federal and state 
policies

CLIMATE CHANGE POLICY GUIDE
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CLIMATE CHANGE POLICY GUIDE

 7 General Policy Statements (with explanation)
 51 Specific Policy Statements (with explanation)
 253 supporting strategies to achieve the intended policy 

outcome (with explanation)

INCLUDES:

 Support life-cycle materials management
 Promote waste prevention
 Promote reuse of materials
 Promote the expansion of recycling
 Promote the expansion of composting and waste-to-

energy generation

EX.
HWN C.4: Promote Solid Waste Reduction 
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OTHER CLIMATE TOOLS

DATA COLLECTION 
PROCESS GUIDE

Sector
All Data Collection
Buildings
Renewable Resources
Transportation

Demographic Information

Waste

Existing Policies and Plans

 A guide for municipalities 
in documenting energy 
and climate existing 
conditions and for 
creating indicators

 Communities can customize the 
Development Review Checklist 
to their own specific climate 
goals

 Categories include:
» Commercial Industrial 

Efficiency
» Electric Grid Mix
» Renewable Energy
» Electrification and Fuels
» Residential Efficiency
» Transportation Strategies
» Waste Strategies

DEVELOPMENT 
REVIEW CHECKLIST

 Model climate ordinances 
and example ordinance 
language

 Searchable Web Tool
 Filter by topics

CLIMATE ORDINANCE 
INVENTORY
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PAS REPORT APPENDICES – OTHER RESOURCES

APPENDIX A: 
GLOSSARY OF TERMS
 Consistent terms from 

industry references and 
other APA resources

 Past PAS Reports
» Brief summary of top six (6)

PAS Reports dealing with climate change
» Highlights climate-specific references from 

an additional 18 PAS reports since 2010
» * Does not include the recently adopted 

PAS Report 600: Planning for Urban Heat 
Resilience

 Past Policy Guides
» Brief summary of top four (4)

Policy Guides dealing with climate change
» Additional five (5) policy guides which 

include climate references

APPENDIX B:
APA CLIMATE RESOURCES

 14 pages of mitigation and 
adaptation strategies both 
structural (i.e., changes to the 
built environment) and 
nonstructural (i.e., policies and 
regulations) across eight sectors:
» energy
» Transportation
» land use
» infrastructure
» buildings
» waste management
» natural systems
» public health

APPENDIX C:
CLIMATE STRATEGIES

+ 250 LINKS TO 
ONLINE RESOURCES 
USED THROUGHOUT 

THE PAS REPORT
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CONNECT WITH APA’S SUSTAINABLE COMMUNITIES DIVISION
(website, e-bulletin, social media, etc.)

 Website: www.apascd.com
 LinkedIn: APA Sustainable Communities 

Division
 Facebook/Twitter: APASCD
 Emails:

» communications@apascd.com
» sponsor@apascd.com
» webinars@apascd.com

 E-bulletin: http://eepurl.com/hpTy6b

[ JOIN US ]



PLANNER’S 
COMMITMENT

1. Get educated
2. Talk about it
3. Network
4. Promote policy and 

take action

73
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