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SESSION OVERVIEW

This panel was convened around a shared commitment to advancing climate 

literacy in planning and design.

Today we will cover:

• What do we know and what can we do about it?

• Approaches from a policy, infrastructure, and portfolio scale

• Approaches at a campus and site scale

• Audience engagement exploring regional action

Please use the note cards on your table to write any questions for the speakers. 

Raise your hand to pass them to the front.
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SETTING THE STAGE

Ashley Muse, Muse Consulting
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Awareness: Engage stakeholders and establish ongoing 

assessments to raise understanding of climate and other 

hazards, laying the groundwork for informed decision-making.

Coping: Provide immediate resources and strategies to 

individuals and organizations to manage current exposures 

and sensitivities to climate risks.

Impact Mitigation: Reduce near- and mid-term impacts of 

escalating hazards by intercepting risks through targeted 

interventions based on present vulnerabilities.

Adaptation: Adjust built environments and infrastructure, 

behaviors, policies, and financial systems to prepare for and 

respond to evolving climate threats through long-term 

adaptation pathways.

APPROACHING RESILIENCE

Graphic by: Climate Adaptation Partners and HGA



Denver  //  May 15, 2025

Building Awareness

APPROACHING RESILIENCE

Graphic by: SCAPE
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Improving Coping Capacities

APPROACHING RESILIENCE

Graphic by: SCAPE



Denver  //  May 15, 2025

Mitigating Impacts

APPROACHING RESILIENCE

Graphic by: SCAPE



Denver  //  May 15, 2025

Adapting to Risks

APPROACHING RESILIENCE

Graphic by: SCAPE
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Guiding Principles

RISK ASSESSMENT

Consider “All Hazards”

Taking an inclusive, all-hazards 

approach as a baseline for risk 

assessment. Not all hazards are uniformly 

addressed, but decisions should be 

intentional.

Evaluate Compound and 

Cascading Consequences
Considering cascading and compound 

consequences of co-occurring hazards.

Understand Implications 

of Nested Scales

Understanding the interactions and 

implications of the resilience work being 

planned at the local, state, and federal 

scales and supporting that work with 

mutually supportive strategies. 

Accommodate for 

Variation in Risk

Understanding the range of risk: through 

time, through spatial impacts, and in the 

context of outside dependencies.

ALL  HAZARDS

Acute shocks / chronic stressors that 

threaten the investment. Hazard intensity,, 

probability &  impact.

RISK ASSESSMENT

Assess risk from hazards based on 

exposure, sensitivity, and adaptive capacity 

of assets and nested scales.

ASSETS & REGIONAL SYSTEMS

Physical, social, and infrastructure
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Bay Area Example

ALL HAZARDS APPROACH

Primary Hazards
Climate trends perpetuate these 

primary hazards in the Bay Area

Secondary Hazards
Hazards that may affect the 

region, but are not as broadly 

relevant

Drought Energy

insecurity

Flooding, 

coastal

Flooding,

extreme rain

Extreme 

Heat
Wildfire

Pests Wind

Groundwater 

rising

Coastal fog 

diminishment

Saltwater 

intrusion

Groundwater 

overdraft

Other Hazards
Not covered in the scope of 

this risk assessment; 

addressed by others in the org

F
L
O

O
D
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G

Dam / Levee

Failure
Tsunami

LandslideEarthquake Social

Stressors

Security 

Risks

Disease 

Vectors

Economic 

Disruption

Subsidence

Rising Temperature

Sea Level Rise

Changes in Precipitation

Climate Trends

Climate Hazards

Graphic by: HGA
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Consider the range of likely impacts

ALL HAZARDS APPROACH

Human

Program

Operations

Physical Assets

Human physical and mental health may be negatively affected. Health impacts may 

lead to a reduction in productivity, increases in remote work, and more employee 
sick days.

Indoor and outdoor programming may be paused indefinitely or need to be relocated 

to new spaces. Programs may also have less capacity, less efficiency, and less 
participation.

District and building operations may be paused indefinitely or have less efficiency and 

capacity.

Buildings and infrastructure may have mild to severe damage. Materials and systems 

may have shorter lifespans and/or worse performance.
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Disasters multiply and cascade risks

ALL HAZARDS APPROACH

Compounding Hazards: A second hazard that can interact 

with the first, causing multiplicatively destructive 

consequences. 

Cascading Hazards: A 

secondary effect of a primary 

hazard, tending to increase in 

progression over time and 

generate unexpected secondary 

events of strong impact. These 

are often at least as serious as 

the original event and contribute 

significantly to the overall duration 

of events.

Graphics by: UNDRR
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PLANNING FOR RESILIENCE

Graphic by: HGA
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APPROACHES FROM A POLICY, 
INFRASTRUCTURE, & PORTFOLIO SCALE

Richard Graves, Director, Center for Sustainable Building Research 

and College of Design, University of Minnesota
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VERY HIGH EMISSIONS: SSP585 (END) DAILY MAX TEMP

39

Winter Spring Summer Fall

39

WE ARE STUDYING: climate impacts to infrastructure resilience
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VERY HIGH EMISSIONS: SSP585 (END) PRECIPITATION

40

Winter Spring Summer Fall

40

WE ARE STUDYING: climate impacts to infrastructure resilience
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Analyzing infrastructure as a complex social, ecological, and 
technological system can reveal overlooked climate actions.

OUR WORK: examining water system resilience amid climate uncertainty

● Anticipates complex and 

interconnected risks to infrastructure 

systems and the policies that guide 

their design and use.

● Captures the benefits, trade offs, 

and opportunities of decisions 

through integrated infrastructure 

planning.

● Models the capacity of policy 

responses to meet current 

infrastructure goals while ensuring 

resilient policy capacity to the range 

of potential climate futures.
FIG. 1 INFRASTRUCTURE SETS MAP
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MAP the relationship of the infrastructure SETS, goals, and risk

OUR WORK: examining water system resilience amid climate uncertainty
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MAP the relationship of the infrastructure SETS, goals, and risk
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WATERSHED SCALE ANALYSIS

https://minnesotawaterstewards.org/your-watershed

• We want to assess water-based climate change effects 

at the watershed, subwatershed (huc8), the district scale, 

and the building/site scale.

• Utilizing the watershed boundary creates more realistic 

values for the aggregate effects that future weather/water 

will have because watersheds are contained 

geologically.

• These watershed scale analysis will hopefully be more 

useful to watershed managers when identifying priorities 

for resilient design and policy within their own watershed.
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BUILDING ENERGY DESIGN SCENARIOS
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BUILDING ENERGY DESIGN SCENARIOS
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Analyzing infrastructure as a complex social, ecological, and 
technological system can reveal overlooked climate actions.

OUR WORK: examining water system resilience amid climate uncertainty

● Anticipates complex and 

interconnected risks to infrastructure 

systems and the policies that guide 

their design and use.

● Captures the benefits, trade offs, 

and opportunities of decisions 

through integrated infrastructure 

planning.

● Models the capacity of policy 

responses to meet current 

infrastructure goals while ensuring 

resilient policy capacity to the range 

of potential climate futures.
FIG. 1 INFRASTRUCTURE SETS MAP
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MAP the relationship of the infrastructure SETS, goals, and risk

OUR WORK: examining water system resilience amid climate uncertainty
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APPROACHES FROM 
PRECINCT & ASSET SCALES

Ariane Laxo, Director of Sustainability

HGA Architects & Engineers
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PLANNING FOR RESILIENCE

Graphic by: HGA
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RISKS OF USING HISTORIC WEATHER DATA TO INFORM DESIGN

Graphic by: HGA



Denver  //  May 15, 2025

Scenario planning constructs scenarios as descriptions of possible 

alternative futures and/or the causal events and trajectories that can lead 

to different future states. These scenarios are often presented in the form 

of narratives or storylines and are not predictions of what the future will 

look like, but plausible representations of possible futures based on 

drivers of change.

Silvia Serrao-Neumann et al., 2019

Scenario planning for climate change adaptation for natural resource management

WHAT IS SCENARIO PLANNING?
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2025

Very low emissions | 1.5°C warming

Very high emissions | 4.5°C warming

Intermediate emissions | 2.7°C warming

High emissions | 3.5°C warming

Low emissions | 1.8°C warming

Source: 2021 IPCC AR6 Summary for Policy 
Makers

WHICH SCENARIO(S) TO USE?
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Decision Point Implementation
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Increasing Risk Tolerance
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TIME SCALE

wetlands, preserves, ecosystems, surrounding habitats

major infrastructure, programmed outdoor space, buildings

structural systems, plantings/landscaping

MEP systems, on-site energy, building envelope

Finishes, FFE, MEP components

20 40 60 80 100

Anticipated Lifespan (years)

structure

stuff

space plan

services

skin

Graphic by: HGA
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THREE CASE STUDIES

Midwest | East Coast | West Coast
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WHICH SCENARIO(S) TO USE?
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WHICH SCENARIO(S) TO USE?
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WILL NET ZERO REMAIN NET ZERO?
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WILL NET ZERO REMAIN NET ZERO?
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Building Energy Use PV Energy Production
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Manchester-by-the-Sea, MA

CELL SIGNALING TECHNOLOGY
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East Coast Case Study

May 22, 2025 Building Innovation Conference 2024 81
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CO-BENEFITS OF SUSTAINABILITY & RESILIENCE
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CO-BENEFITS OF SUSTAINABILITY & RESILIENCE
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REGION 
STATE SOUTH BAY COUNTY EXPANDED 

SITE AREASTATE COUNTY MUNICIPALITY DISTRICT SITE PARCEL

RESILIENCE ACROSS SCALES: CALIFORNIA

Graphic by: HGA
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ASSESSING RISK: BEGIN WITH VULNERABLE COMMUNITIES



Denver  //  May 15, 2025

RISK PROFILE: PRIORITIZING ACTION

Risk Profile

Low

Medium

High

Very High

Building Awareness

Coping

Mitigation

Adaptation

Resilience Strategy P
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Magnitude of Potential Loss

High

Med

Low

Low Med High

Buildings near Bay

(Flooding - Coastal) 

Regional water 

system (Wildfire -

water quality)



Denver  //  May 15, 2025

RISK TOLERANCE EXAMPLES

People No net increase in heat health events 

by managing exposure and readiness 

for coping with system failure. 

No net increase in flood-related health 

events 

No net increase in water demand 

beyond project targets

No net increase in smoke-related, or 

fire-related injury. No net loss of 

working hours during wildfire season. 

No negative health impacts; No 

interruption to work

Buildings No net increase in energy demand and 

UHI microclimate management

No net occupancy loss of residential or 

workplace buildings. Sustained 

access/emergency egress.

Sustained access to potable water and 

flushing toilets during shelter in place 

events; no subsidence-driven losses; 

Maintenance of indoor air quality 

during high dust events

No net increase in smoke-related, or 

fire-related repairs to District buildings. 

No net loss in residential building 

functionality; Accessibility to cooling 

centers; Targeted drawdown on office 

functions to redirect resources toward 

residential buildings

Open Space Heat ready landscape, material 

management, shade priority and wind 

channeling

No net loss of landscape or other open 

space assets (recovery ready). 

Demand-balanced rainwater capture. 

Subsidence control, drought tolerant, 

rainwater capture/store/reuse

Districts must have alternative 

resources for respite (exercise, play, 

community gathering) and a plan to 

activate when outdoor environments 

are not safely occupiable due to 

smoke. Districts must manage 

ecosystems for wildfire readiness and 

recovery.

Districts must have ability to operate 

open space functions without reliance 

on municipal services for a designated 

period of time

District Infrastructure System readiness, in concert with 

passive strategies, for increased 

demand load

Demonstrable graduated flood 

response in alignment with flooding 

thresholds

District Systems deliver NP Water and 

Minimize Potable Intensity

Districts must have demonstrable 

capacity to manage smoke impacts on 

district infrastructure.

Districts must have ability to operate 

district infrastructure without reliance 

on municipal services for a designated 

period of time

Regional/ Municipal 

Systems

Preparation for city/municipal failures Preparation for municipal failure and 

need to self-manage district resources 

for passive habitability and ongoing 

operations

Recognizing growing public water 

shortages, consider extent to which 

districts can be independent of 

municipal water systems 

Districts must have backup resources 

for those services provided by the 

municipalities (water, power) that may 

be purposefully taken offline as part of 

preemptive measures or may lose 

capacity during redirection efforts for 

wildfire responses. 

Districts must have ability to operate 

district infrastructure without reliance 

on municipal services for a designated 

period of time

Extreme Heat Flooding Drought Wildfire

No net occupancy loss 

of residential or 

workplace buildings. 

Sustained 

access/emergency 

egress.

No net increase in heat 

health events by 

managing exposure and 

readiness for coping with 

system failure. 

Sustained access to 

potable water and 

flushing toilets during 

shelter in place events; 

no subsidence-driven 

losses; Maintenance of 

indoor air quality during 

high dust events

No net increase in 

smoke-related injury. 

No net loss of 

working hours during 

wildfire season. 
No net loss in residential 

building functionality; 

Accessibility to cooling 

centers; Targeted 

drawdown on office 

functions to redirect 

resources toward 

residential buildings

Energy

Insecurity
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Strategy Description:

Performance Metrics: Case Studies:

Hazards Addressed:

Plant species characteristics are important in effective flood resilience 

strategies. Plant design should tend toward stormwater resistant species 

in areas at risk of flooding. These species will help reduce damage by 

encouraging the growth of root systems which stabilize banks and prevent 

erosion.

● # stormwater tolerant plant species
● Area covered by stormwater tolerant 

plant species

Plant Stormwater Tolerant Species

Defend

● Plants for Swales (Minnesota 

Stormwater Manual)

● Georgia Stormwater Management 

Manual

Image Source:  http://www.3riverswetweather.org/
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https://stormwater.pca.state.mn.us/index.php?title=Plants_for_swales
https://stormwater.pca.state.mn.us/index.php?title=Plants_for_swales
https://stormwater.pca.state.mn.us/index.php?title=Plants_for_swales
https://zen.cobbcountyga.gov/images/documents/stormwater/GSWMMAppendixFLandscaping.pdf
https://zen.cobbcountyga.gov/images/documents/stormwater/GSWMMAppendixFLandscaping.pdf
https://zen.cobbcountyga.gov/images/documents/stormwater/GSWMMAppendixFLandscaping.pdf
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Strategy Description:

Performance Metrics: Case Studies:

Hazards Addressed:

During hazard events buildings can be assigned to shut off or become 
dormant. This will allow for energy savings when there is an energy 
insecurity event. Buildings can be partially or fully dormant, and some 
active buildings may be assigned an altered program to accommodate for 
occupant needs. The system energy saved from the dormant buildings 
will allow for  the preservation of cool buildings and program function 
during hazard events.

● # of dormant or partially dormant 
buildings

● # of buildings with altered program

Dormant Buildings

Accommodate | Relocate

Dormant Buildings

Partially Dormant

Altered Program

Image Source:https://www.maparchitects.com/cottage-gardens-redevelopment

Building America Solutions Center Design for 
Extreme Heat Guide
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https://basc.pnnl.gov/information/design-extreme-heat
https://basc.pnnl.gov/information/design-extreme-heat
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PLANNING FOR RESILIENCE

Graphic by: HGA
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INSIGHTS TO ACTION

Roundtable Activity



Denver  //  May 15, 2025

PURPOSE

We’ve explored new climate data, design processes, and implementation 

strategies.

Now, we shift from learning to doing — by grounding insights in your 

region, your role, and your sphere of influence.

Let’s make it real and explore how we can leave this room with the seeds 

of action.
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INSTRUCTIONS

• Form groups of 3-5 at your table

• Use the conversation prompts (on screen + handout)

• Designate a timekeeper and facilitator (rotate roles if needed)

• Respect Chatham House Rule: share lessons, not names

• Raise your hand to flag down a facilitator of if your group has questions or 

wants support
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Equal Air Time

Invite everyone to speak, ensure no one dominates the conversation. Make space for quieter voices.

Chatham House Rules

What’s shared in the room can inform others—but don’t attribute comments to specific individuals 

outside this space.

Speak from Experience

Share personal insights, professional challenges, or regional observations. All perspectives are valid.

Stay Curious, Not Certain

Approach the conversation with a learning mindset. Ask questions, listen generously, and reflect 

before responding.

Keep It Grounded

Center your discussion in your region, role, or sphere of influence. What’s happening now, and 

where can you take action?

SELF FACILITATION GUIDELINES
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ROUND 1: COMPARE NOTES

Share recent climate experiences that either:

• You experienced directly

• Your work or community or somewhere nearby was affected by
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ROUND 2: LANDSCAPE OF ACTION

Where is action happening?

For those involved in action to mitigate or adapt:

• What was the catalyst? Reactive vs. proactive?

• What changed or is in the process of changing?

Discuss: Where is action most needed and not happening?
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ROUND 3: CO-CREATE A PROVOCATION

Develop a “How might we…” statement that could spark new thinking or 

action in your region.

Example:

How might we better align our regional planning efforts with future 

climate risks before funding decisions are made?
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ROUND 4: SPHERES OF INFLUENCE

Where do you have agency to make changes or decisions? 

What can you do within your sphere of influence toward regional action?

What is something you learned from one of the speakers today that 

motivates you to act?
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RESOURCES

Ashley Muse 

ashley.muse@gmail.com 

Amanda Farris 

afarris@umn.edu 

Richard Graves 

rmgraves@umn.edu 

Ariane Laxo 

alaxo@hga.com 
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Q  A
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SHARE & WIN
Share your feedback on today’s event and be entered to win a 

complimentary registration to the 2026 Resilience Summit!
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