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ENEGUTIVE SUMMARY

As the City of Austin faces a higher magnitude and frequency of extreme weather events,
operations must evolve to match these dynamic conditions. While departments effectively
manage daily operations, cross-departmental coordination on systemic, multi-hazard risks

offers an opportunity for greater efficiency.

This guidebook s a process for City of Austin departments to assess and adapt their
operations (from assets to service delivery to general process improvement) to make them
more resilient to climate change. You will apply the process in this guidebook to a specific

operationyou select. The guidebook contains four modules:

1. ldentify your operational risks. This module focuses on understanding your
operation as awhole, identifying how it is and will be impacted by climate risks, and
setting a time frame for planning.

2. Understand the cost of not building resilience. This module translates risks into
cost estimates to make a business case forinvestinginresilience actions.

3. Design a future-ready strategy.This module examines future scenarios for which to
develop a strategy that mitigates high-priority risks.

4. Planwhen and how to implement your strategy. This module lays the groundwork

forwhen and how to put your strategy into practice.
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What’s in this guidebook for you and your colleagues?
Capabilities that you will gain or reinforce through this guidebook include:

e Surfacingrisks andripple effects from climate projections
e Thinking through and planning for uncertainty
e Connectingto colleagues and breaking down silos

e Considering new and diverse perspectives

By the end of this guidebook, you will have an
implementable, well-justified, climate-resilient strategy for
one of your operations.

This approach will help you better protect your staff; safeguard assets; maximize the
impact of City resources; and reduce the strain of emergency spending on the budget,

among other benefits.
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"Success"isunderrated. We expect

the quiet systems and workers that
support our daily lives to continue
operating 24/7 with no interruptions
orserviceissues. Itisimportant that
we acknowledge the
often-rendered invisible laborand
excellence of operators, whose
ability to deliver demanding, high
quality, and truly essential services to
the community we are privileged to

experience as the norm.

Throughout this guidebook, we ask
that you prioritize how resilience-
building efforts do notjustimprove
resiliency against future climate

uncertainties but ensure that the R
Lazaro Cardenas, 2025

people who operate services and
facilities continuously receive
greater support, guidance and
resources to manage andimplement

operations with dignity.


https://www.linkedin.com/posts/lazaro-cardenas-1890441a8_nationalfirstrespondersday-firstresponder-activity-7389029277851324416-G7tn?utm_source=share&utm_medium=member_desktop&rcm=ACoAABySGZMBbjg7PbUABm9W5PboE6TjaOGH6Hg
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Glossary

Adaptive management: a process that “uses feedback from the environment to
continuously improve management strategies.”

Extreme weather: unexpected, unusual, or severe atmospheric conditions that deviate
significantly from historical averages for a specific time and place, like heatwaves, floods,
hurricanes, droughts, or storms. They can cause significant disruption or damage to
society, ecosystems and infrastructure.

Failure: aninability to deliver on core expectations oragreements. Thiscanbe aresult of a
breakdownin process, assets, technology, communication, and more. It can also be
prompted by conditions that add stress to the system. Consider the Centre for Public
Impact’'s and Amy Edmondson’s work as guidance.

First-, second-. and third-order effects: a first-order effectis the consequence of an
action;immediate, directimpacts. Second-order effects are responses to the
consequence of an action; longer-term orindirect impacts. Third-order effects are the
responses to second order effects; long-term, indirect “ripple effect” that unfolds as a
consequence of an action.

Hazard: something that threatens harm.

Operation: resources and processes that create products and services.

Projection: a scientific simulation of one particular scenario, projections model or quantify
the expected outcomes of forces on future conditions.

isk: the potential forloss of something of value.

Scenario: ahypothetical description of the future, often based on assumptions about the
impact of different factors.

Stress: thereaction to challenging or sub-optimal conditions.


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/adaptive-management
https://www.climate.gov/news-features/climate-qa/what-extreme-event-there-evidence-global-warming-has-caused-or-contributed#:~:text=An%20extreme%20event%20is%20a%20time%20and,or%20by%20their%20recurrence%20interval%20or%20probability.
https://www.hbs.edu/ris/Publication%20Files/10-017_101997fe-a575-40cc-ad0b-db14550ff38e.pdf
https://www.centreforpublicimpact.org/wp-content/uploads/2024/09/how-to-fail-forward.pdf
https://www.centreforpublicimpact.org/wp-content/uploads/2024/09/how-to-fail-forward.pdf
https://hbr.org/2011/04/strategies-for-learning-from-failure
https://gradsimple.com/2nd-and-3rd-order-consequences-made-simple/
https://www.usgs.gov/office-of-risk-and-resilience/what-risk
https://www.nextmatter.com/blog/what-is-operations
https://www.oce.global/en/climate-scenarios-vs-climate-projections/
https://www.usgs.gov/office-of-risk-and-resilience/what-risk
https://www.oce.global/en/climate-scenarios-vs-climate-projections/
https://www.merriam-webster.com/dictionary/stress
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MODULE O - GETTING STARTED

This guidebookis a process forassessing and adapting your operations (from assets to
service delivery to general process improvement) to make them more resilient to climate
change. As noted in the executive summary, this guide contains four modules, each with a
number of steps:

1. ldentify your operational risks [~4 hours]. This module focuses onunderstanding
your operation as a whole, identifying how itis and will be impacted by climate risks,
and setting a time frame for planning.

2. Understand the cost of not building resilience [~1.5 hours]. This module translates
risksinto cost estimates to make a business case forinvestinginresilience actions.

3. Design afuture-ready strategy [~3 hours]. This module examines future scenarios
forwhich to develop a strategy that mitigates high-priority risks.

4. Plan when and how to implement your strategy [~3 hours]. This module lays the

groundwork forwhen and how to put your strategy into practice.

In summary, by the end of this guidebook, you will have animplementable, well-justified,

climate-resilient strategy for one of your operations.

How to use this guidebook

We suggest you go through the modules in the order listed above, while also skipping any
activities that are not useful to you. We want you to use this as a series of suggested

prompts or starting points that you tailor to your needs!

This process for building resilience stems from systems, design, and futures thinking, which
may be new methodologies foryou and your team. Practicing these skills and perspectives

may feel new, challenging, oruncomfortable at times. If you are new to these approaches,
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we have more information on what they are, their value, and tools from these frameworks

for

you to draw uponinthe Appendix.

Interms of what to expect:

This guidebook is:

This guidebook is not:

An accessible guide forhow to go
from open questions aboutrisks to a
more resilient strategy.

Away to build a business case for why
and how you can make your operations
more resilient.

Abaseline way of working that can be
employed by departments and
operational functions Citywide (more

on this below).

Adetailed assessment of your
operational vulnerabilities.

A detailed map of your operation and
how it relates to other department or
Citywide functions.

A guidebook to design specifications
(e.g., safety codes, protocols, etc.) for

your operation.

What operation or project should | select for this guidebook?

You will select a specific operation for which to apply the processin the guidebook.

e Operations: they canencompass a wide range of active processes. This guidebook

is meant to support discrete, low to medium-complexity operations thatinvolve:

o Planning and coordination (e.g., forecasting, internal learning and

connection, incentives alignment, etc.);

o Service delivery (e.g., management of workforce, route, equipment, etc.);

o Infrastructure (e.g. managing upgrades, maintenance, repairs, etc.) .

e Oncomplexity level: we do notrecommend that you rely solely on this process to

adapt sophisticated assets or massive operations. If you have alarge or
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high-complexity operation that you would like to adapt in the face of climate risks,

please contact Austin Climate Action and Resilience for assistance.

Use the checklist below to assess whether your operationis well suited for this guidebook.
The more boxes you can check, the more likely it is a good fit.
[J Problem focus and ownership
[J Doesyouroperation mostly sit within your current sphere of influence?
[J Doesitinvolve decision(s) on planning, coordination, service delivery, or
infrastructure?
[J Information access
Do you have data or canyou obtain data on:
[J Youroperational resources, performance, costs, and/or any
operation-specific future projections?
[J Climate projections and data that impact your operation?
[ Leadership commitment
[J Ischanging your operationin the face of climate risk an explicit priority of
your executive leadership?
[J Doyouhave leadership buy-in around adapting your current operations?
[J Resourcing
[J Doyouhave/canyoureasonably secure budget, time, and/or subject matter
expertise toimplement improvements to your operational strategy?
[J Doyouhave other staff who can take part in these activities or weighin with

their experiences and expertise at key points?

Important: through this guidebook, you may realize that there’s an even more pressing
challenge to address beyond yourinitial scope. Thatis okay! If it's necessary, we suggest

using the activities in this guidebook to strategize around that newly-surfaced need.
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Selecting ateam and teamroles

We recommend you build a team of 3-7 people to work through this guidebook on your
selected operation. Think through who might be the best people foryourteam, based on
experience, expertise, decision-making power, capacity, and relationships. We suggest:
e Appointing one person who can oversee guidebook completion (Project Lead).
e Appointingteamroles to delineate roles and responsibilities: Project Manager, Lead
Facilitator, and Stakeholder engagement manager.

o Youmay wish to engage an external facilitator formodule activities; please
speak with the Austin Climate Action and Resilience team for support if thisis
of interest.

e Sharing project context with participants. This caninclude the prioritized operation;
the guidebook’s goals, activities and mindsets; and the participant’s role. You can

use the template outreach email and Systems / Futures Thinking 101 sections to set
that context.

How long will it take to use this guide?

While this answer will differ dramatically from one project to the next, teams who piloted
the first version of this guidebook did it over the course of 7 weeks, alongside their normal
day-to-dayresponsibilities. Time estimates are included on the first page of each module,

butin total we anticipate a minimum of 15 hours per team across 4 modules.

Can we have an example?

Throughout the guidebook, we reference an example operation of mobilizing crews during
emergencies. You can find “Example” responses between prompts and workspaces for

most exercises, as illustrators of the level of detail or type of ideas foryou to considerin
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yourresponses. You are encouraged to adapt the workspaces and questions to your
context and needs.

MODULE 1 - IDENTIFY YOUR
OPERATIONAL RISKS

Objective

The goal of this module is to identify how your operation intersects with other City
departments or divisions and to outline the climate risks it faces. This surfaces how your

operation might respond to extreme climate events.
Key outputs

Identified operational risks and a planning time horizon for when you expect your

operations to experience critical stresses or failures.
What you need

e Cityclimate projections and scenarios (you can find these here);

e Data(quantitative and/or qualitative) about your operation’s performance.
Steps

1. Group discussion: outline your operational context and climate risks [120 mins].
a. Considerwhatimpacts andisimpacted by your operationsin terms of key
departmental processes, functions, and climate risks to the City of Austin.
b. Then, diveinto the City’s climate projections (you may ask team members to
review in advance) and discuss what kinds of future climate conditions could

cause your current operational approach to experience stress or failure.
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c. Finally, select atime frame for which you will develop your strategy or
strategies - essentially, when you might expect key climate risks to occur.

2. Group activity: simulate your operation [60 mins]. Pressure test what you've
discussed by simulating how your operation would respond to a hypothetical future
climate event under current protocol.

3. Datadeep dive: your operation’s performance [60 mins]. Use performance data
and information to define how you know when your operationis working well or
failing.

4. Interviews: learn through conversation [30 min/interview]. Improve your
assessment of climate risks by speaking to people outside of your team with

relevant expertise, knowledge, and/or experiences.

Note: time estimates will vary depending on the complexity of the operation.

MODULE 1, STEP 1- OUTLINE YOUR OPERATIONAL GONTEXT AND GLIMATE RISKS

Purpose
Build a shared understanding of how your operation functions today and how climate risks

affectitnow andinthe future.

You should leave this step with:
e Amap orlist of key dependencies and stakeholders thatinfluence or are impacted
by your operation;
e Aclearlist of current and future climate risks;

e Adefinedtime horizon for strategy development.
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Your operational context

Which communities and COA departments, functions, and processes:
(1) Influence your operation’s delivery? How?

Example: ES&M communication division, monitoring tech, emergency staffing policies.

(2) Areimpacted by your operation’s outcomes? How?

Example: AP&R employees and equipment, Council investments, Eastern Crescentresidents.

Current climate risks: how do extreme weather eventsimpact your operation? Start with

the following climate vulnerabilities, and add any additional hazards in “Other”.
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Example: All of these risks increase the necessary capacity and frequency of emergency staff

needs. Extreme heat and cold have frequent and costly health implications for staff.

Extreme heat:

Flooding:

Drought:

Extreme cold/ice:

Wildfire:

Other:

What new risks or damages might surface in the aftermath of an extreme weather event

(i.e.,1st- and 2nd-order consequences)? How might onerisk type exacerbate another?
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Example: insufficient emergency staff worsens response, increasing employee strain, burnout,

and retentionissues, and degrading department preparedness.

Future climate risks: at this point, your team should have developed a view of how your
operation sits within the City’s other operations, and how extreme weather events currently
impact your operation. Climate projections and scenarios help us understand how extreme
weather like heat, flooding, drought, wildfire, and cold/ice willbecome more severe and

frequentinthe future.

First: Review the City of Austin’s climate projections if you haven’t already. Below, collate
any other climate projections your department currently refers to for planning, making
decisions, or other processes. You can also find additional sources for climate projections
in the Appendix. Note: You may prefer to make this pre-work or assign team members to

review and collate asynchronously.


https://www.austintexas.gov/page/climate-projections-austin
https://docs.google.com/document/d/18-tcdCgXJ5ISj9pRzMmWJDFYY8StjNcB/edit#bookmark=id.nwd2okgbrkaf
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Example: Austin’s Water Forward Plan, Atlas 14.

Next: based on these climate projections, assess how and when your operation might

experience climate-related stress or failure.

(1) What climate conditions can cause (2) When might the City of Austin
operational stress or failure? How? experience those conditions?’
Example: flash floods, endangering employees : Example: projected rain when moisture of peat

during commute + operations. soils <40% (hydrophobic ranges).

Lastly: laterin this guidebook, you will develop a strategy or strategies to build operational
resilience. Based onyourresponses above, where you identified when key climate risks to
your operation might occur, select the time horizon for which you will be developing your
strategy. This helps focus the remaining guidebook activities on the time frame most

relevant to plan for, given your operation.

'Anote oninterpreting climate projections: Climate projections show a range of future conditions
(e.g., expected May temperatures five years from now willrange X - Y degrees). To reduce failure
likelihood, you might set your time horizon to the first year a projected range includes temperatures
that would severely strain or shock your current operation or strategy (e.g., 118°F).
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Example: 2026-2031.

¢ Context & Risk Check
Before moving on, confirm:
[J Operational contextis mapped, including influencing departments, processes, and
communities as well as those impacted by outcomes;
[J Current and future climate risks are identified with clear operational impacts,
cascading consequences, and interactions between hazards;

[J Relevant climate projections and planning resources are reviewed to determine

when stress or failure conditions may occur;

[J Atime frame is selected that aligns with projected risks and planning priorities.

MODULE 1, STEP 2 - “SIMULATE™ YOUR OPERATION

Purpose
Stress-test current protocols by simulating how your operation would respond to a

plausible high-impact climate event and identifying gaps in preparedness, coordination,

and continuity.
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You should leave this step with:
e Adocumented walkthrough of how your operation would respond under current
protocols to a hypothetical climate scenario;
e Aprioritized list of operational weaknesses, capacity constraints, and coordination
gapsrevealed by the exercise;
e |dentifiedripple effects that may require revisiting earlier risk assessments or

dependencies.

In the previous section, your team outlined how and when your operation might experience
climate-related stress or failure. Now, work with your team to ‘simulate’ how your operation
would currently performinresponse to a specific high-risk event. After this exercise, you

canrevisit the previous step if you’ve identified new weaknesses, risks, or ripple effects.

Select a hypothetical future, high-risk climate condition

Example: major flood (7in of rain) happens over a holiday weekend, followed by 110°F heat wave.
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What would happen under the current protocol?

Example: some staff are already on call for flood, but need more. EMS deputy director puts out a
call for more staff 5 days before the event, about half of the needed surge support volunteers.
Pulling staff from across departments based on informal connections and emergency
dispatches. Send warning messages to the community at bus stations and through community

organizations, etc.

Based on current protocol, where are there operational weaknesses?

Example: do not have a formal way of mandating surge support, getting the right people into the
right positions on a moment’s notice. Lack of backup skills across the department so that those

already on call know how to respond to the current situation.

/2 Simulation Check
Before moving on, confirm:
[J Operational weaknesses are documented with concrete examples (staffing,

communication, logistics, skills gaps);



S\Ip
N

[J Potential cascadingimpacts across departments, partners, or community
stakeholders are captured;

[J Anynewly identified risks or vulnerabilities are flagged in Module 1, Step 1.

MODULE 1, STEP 3 - YOUR OPERATION'S PERFORMANGE

Purpose
Establish how your team measures operational performance by defining indicators that

signal normal functioning, emerging stress, or failure, and identifying critical data gaps that
limit situational awareness.

You should leave this step with:
e Adefinedset of performance indicators that demonstrate operations are
functioning asintended;
e Clearthresholds orwarning signs that indicate operational stress or failure during
climate-related events;
e Aprioritized list of missing data, metrics, orinsights and an explanation of why these
gaps persist.

Your team has developed an understanding of climate risks to your operation and how and
when your operation might experience climate-related stress or failure. In this section, your

team will discuss how you measure and track your operation’s performance.

Based onyour operation’s performance data and information, how do you know that your
operations are:

(1) Working as expected? Include examples or measures of how you would know this.
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Example: have 100% projected needs covered 3 days before an anticipated major event.

(2) Under stress or failing? Include examples or measures of how you would know this.

Example: consistently falling short of projected staffing needs for emergency events; failure to

deliver services in after-actionreports.

What key data or insights do you need to monitor your operational performance, but are
currently missing? Why are you missing these?

Example: staff surveys on burnout, role clarity, etc. following major events.
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] Performance Check
Before moving on, confirm:
[J Indicators for “working as expected” are measurable, time-bound, and tied to
operational goals;
[J Stressand failure signals are documented with concrete thresholds or observable
patterns;
[J Missing data gaps are explicitly identified along with barriers (capacity, tools,

process, ownership), and potentially a plan to fill these gaps or collect new data.

VODULE 1, STEP 4 - LEARN THROUGH CONVERSATION

Purpose

Strengthenyour assessment of climate risks by engaging colleagues and stakeholders
outside your core team, incorporating complementary perspectives, operational
knowledge, and lived experience into your understanding.

You should leave this step with:

e Amapped list of stakeholders and roles connected to the operation (management,
deployment, resourcing, community feedback, and impacted groups);

e Adefined outreachlist (4-8 individuals) with assigned owners, contact details, and
tracking status;

e Preparedinterview questions and outreach materials tailored to each stakeholder
conversation;

e Documentedinsights from conversations, including newly surfacedrisks, impacts,
and contextual factors;

e Updatesorrefinementsto Module 1findings based on stakeholderinput.
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So far, your team has outlined your operational context, identified climate risks and how
they mightimpact your operation (as well as simulated an example based on a hypothetical
climate condition), and determined how you track and measure your operation’s
performance. As a final step, you will coordinate brief conversations with colleagues to

improve your assessment of climate risks, by bringing in perspectives beyond your team.

Before youreach out to anyone, identify who or which groups:

Manage this operation.
Example: EMS deputy director.

Deploy this operation.

Example: workforce operators.

Resource this operation.
Example: humanresources

department.

Receive feedback from the
community about this

operation.

Example: AP&R liaisons.

Are mostimpacted by the
success or failure of this
operation.

Example: frontline operators,

community members.
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Identify who toreach out to

Next, determine as a team who toreach out to. Think about the following: who will provide a
complementary or different perspective? Whose perspective is missing (e.g., frontline
workers, leaders, planners, engineers)? Who holds knowledge, expertise, roles, or

experiences not present on the team? Aimtoreach out to 4-8 people.

Name Email Whois reaching out? Status/Notes

Prepare questions
For each conversation, prepare the questions you’d like to ask. You can amend the outline
below foreach conversation.
Sample Interview Outline
e [5min] Welcome and context-setting:
o Thankyourinterviewee fortheirtime;

o Remind them of this project’s aims;
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o Confirmif/how theinterviewee’s responses will be kept anonymous, private,
or confidential.
e [5min] Share what you’ve learnedin Module 1:
o Shareyour currentunderstanding of risks and operational vulnerabilities;
o Howdo these alignwith theirexperiences?
e [15min] Surface otherrisks:
o What’s missing from this understanding? How do they experience these
risks? How do they impact them? How do they impact others?
m [fthe conversationhasbeenlargely technical, prompt aroundimpacts
to people and COA staff.
o Whydo theserisks persist?
e [5min] Close and thankyou:
o Make space foranything else the interviewee would like to share;
o Thankthem fortheirtime, and share where you're going next in the process

and ask if/how they would like to be involved.
Reach out
Then, reach out to the designated contacts. You can amend the email template below. Itis
advised that you send key questions orinterview topics in advance.
Sample Outreach Email
Subject: Setting up a conversation on climate risks to [insert operation]
CC:[If appropriate, cc the interviewee’s supervisor]

Hi[Namel],

Hope you are well. [Insert any greeting based on your relationship with the interviewee]
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lam reaching out to setup a 20-30 minute conversation between [insert dates] to hear
your perspective on the risks that our [insert specific operation] may face dueto a

changing climate.

For context, | am working with a team in [Department] through a guided process to figure
out how we might adapt [insert specific operation] to future risks based on climate
projections. The first step in this processis to deepen our understanding of the potential

climate risks to our operation. Thisis why we’d like to speak with you!

In advance of our conversation, I'm sharing a link to the City of Austin’s climate projections,

in case helpful. In our conversation, I'm hoping to speak with you about:

e [Insertspecificinterview questions or high-level topics]

Please let me know if you are interested and able to participate.

Best,
[Name]

Hold the conversation
As applicable and as you have permission, link to the notes from your conversation(s)

below, so yourteam members who weren’tin the interview can see what was discussed.



https://www.austintexas.gov/page/climate-projections-austin
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After the conversation
Afteryour conversation, send a thank you note to yourinterviewee, reiterate next steps for

this process, and offer for them to share any additional thoughts.

Based onthe conversation, make any additional notes oramendments to the content your
team has worked throughin Module 1. Make sure to spend time in any team meetings during

this period to share about what you’re learning through these conversations.

© Engagement Check
Before moving on, confirm:
[J Youhave held ~4-8 conversations with stakeholders outside of your team;

[J Notes from conversations are documented and accessible to the broader team

(with consent as needed);

[J Insights from stakeholder engagement are synthesized and incorporated into

Module 1, as needed;

[J Follow-up communication (thank-you messages and next steps) has been sent.

MODULE 2 - UNDERSTAND THE GOST
OF NOT BUILDING RESILIENGE

Objective

By framing current operational vulnerabilities and weaknesses as future costs, you'llbe
able to make a compelling case forinvesting in the operational resilience actions that you
identify (in Module 3).
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Key outputs
A simple and high-level estimate of the costs of not making an operational change or

continuing with a “business-as-usual” approach.

What you need:
e Datarelatedto the various costs of your operation;

e |dentified climate risks and your selected time frame from Module 1.

Data deep dive and brainstorm
Calculate costs of ‘business-as-usual’ (BAU) [0 mins]. Conduct a brainstorming exercise
and simple calculation for the “cost of business-as-usual”’, based on the climate risks

projected foryour selected time frame.?

Note: time estimates will vary depending on the complexity of the operation.

MODULE 2, STEP 1- CALCULATE THE GOSTS OF “BAU™

Purpose
Develop high-level estimates of the potential costs associated with continuing

business-as-usual.

You should leave this step with:
e Abrainstormedinventory of potential losses and costs;
e Aprioritized shortlist (1-4) of the most significant cost types linked to previously
identifiedrisks;

e Documentation of available data sources, assumptions, and identified data gaps;

2This approachis inspired by the World Resources Institute’s Triple Dividend of Resilience
framework.
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e Costestimatesthatillustrate the consequences of operational failure or

degradation under future climate conditions.

Calculating the costs of “business-as-usual” (BAU) can help make the case forinvestingin
actions that build operational resilience. It can also be difficult to come up with a numerical
estimate because we don’t often have data around these types of direct and indirect

costs.

With that in mind, this exercise is NOT:
e Adetailed analysis to identify a precise cost (note: if you think your department has
the data and skills to do so, please skip to the end of this Module for another option);
e Arushed processtoacquire datayou do not already have or cannot easily get
accessto;

e Ahighly technical and quantitative analysis.

The goal of this exercise is to come up with some high-level, back-of-the-napkin cost
estimates;itis a qualitative assessment of costs. Ideally, at the end of this exercise, you
would be able to say something like: “If we don't make this operational change now, and a
bunch of equipment fails prematurely because of [severe weather event], it will cost

roughly $Xto replace that equipment”.

First: brainstorm what types of losses or costs you might anticipate if you continue
business-as-usual, whetherto maintain your operation or because of its failure inthe face

of achanging climate. Consider the risks you identified in Module 1.
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Example: costs of service delays for typical waste collection schedules as a result of major

events.

Losses
Examples: staff
injury/iliness,
productivity loss,
property damage,
yieldloss,
waterloss,

repair costs,

legal damages.

Economic costs
Examples:
maintenance costs,
insurance costs,
investments,
property values,

tourismreductions.

Socialand
environmental costs
Examples:

biodiversity loss,
community losses,
recreation limits,

soil degradation.

Next: discuss as ateam and select the 1-4 most significant costs and/or cost types.
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What data do you have on these costs? Where possible, use current and historical data or

estimates, preferably specific to your area (see the Appendix for additional resources).

Example 1: for extreme heat, find scientific papers showing worker productivity loss at various

temperatures to estimate lost productivity costs.

Example 2: for injury / illness, examine records of work-related injuries/ ilinesses tied to extreme
weather. Estimate average sick days or treatment costs, and multiply by projections of future

incident frequency or intensity.

Note down any data sources below. What data do you need to find or get access to? Where

are there data gaps?

Losses

Economic costs

Social and environmental costs

Last: develop high-level cost estimates that demonstrate the potential consequences of

not building resilience into your operations.

Directions for estimating costs
e Option1:if youhave limited data, make the simplest estimate of cost you can

based ontheinformationyou have.



https://docs.google.com/document/d/18-tcdCgXJ5ISj9pRzMmWJDFYY8StjNcB/edit#bookmark=id.nwd2okgbrkaf
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o Forexample, if you anticipate more traffic control and closures due to
flooding, estimate the cost per day of additional traffic control and closures
and multiply by the number of days/year you would need to call upon these
resources, to getarough estimate.

e Option 2:if you have the requisite data for the losses and costs you've selected,
estimate the total cost of continuing to operate in business-as-usual by multiplying
these three figures (below) together. You should do this for each cost type:

o Costperunitandevent. Foreach costtype, how much costisincurred per
unit (e.g. person, facility, equipment, etc.), fora given event (e.g. a wildfire, a
storm, a month, ayear)? Choose units and events that make the most sense
foryour operation.

o Number of units. How many units are affected?

o Risk of stress orfailure. How much more likely are you to experience critical
stress/failure inthe timeframe you selected in Module 17 For example, a 50%
increase in probability during a 5-year time frame means you should multiply

costsby1.5.

Use the space below to jot down your assumptions and calculations or write out a few

sentences describing the cost estimate.
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Example: $800K in avg public equipment damage per major event x 7 major ‘critically
understaffed’ events 2026 x1.15 (15%) increase in likelihood of events in 2027 compared to 2026
= $6.44M projected cost of damage to public equipment in 2027 season, BAU.

[Optional] Ready for something more advanced? If your teamis ready to conduct amore

detailed analysis of costs, you can use this spreadsheet instead.

§ Costing Check
Before moving on, confirm:
[J Keyassumptions, multipliers, and uncertainties are clearly documented for your
estimates;
[J Datagaps thatlimit cost estimation are identified and noted for future analyses;
[J Theresulting estimates provide a clear narrative illustrating why resilience

investments may be justified.


https://cityofaustin.sharepoint.com/:x:/r/sites/OCRA/Shared%20Documents/Central%20Resources/OCRA_Cost%20of%20Business%20as%20Usual%20Spreadsheet.xlsx?d=w591d88750b844e048e6cb7ed4ce866dc&csf=1&web=1&e=smopwf
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MODULE 3 - DESIGN A
FUTURE-READY STRATEGY

Objective
Explore how climate change and other future scenarios might impact your operations, and
develop a strategy to make your operation more adaptable andresilient to these

scenarios.

Key output
Anew strategy foryour current operation that responds proactively to future risks.

What you need
Policies, protocols, codes, budget, plans, and resources that inform current (or future)

operations.

Steps

1. Creative thinking, part 1: brainstorm arange of scenarios [60 mins]. [dentify forces
or future trends that could impact your operation, describe what these risks would
look like in practice, and prioritize the risks that are mostimportant for your
operationto manage.

2. Creative thinking, part 2: develop ideas that mitigate risk [60 mins]. As a group,
come up with ways that your operation could adaptinresponse to your highest
priority risks. Refine and prioritize yourideas based on existing protocols, criteria,
and departmental goals.

3. Discussion-based planning: translating ideas into a strategy [30 mins]. Based on
yourideas, develop a strategy that builds in contingencies in the face of future

uncertainty.
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4. Synthesis: summarize your strategic plan [30 mins]. Summarize your

recommended strategy and note what you need to implement this strategy.

Note: time estimates will vary depending on the complexity of the operation.

Purpose

Identify external forces shaping your operation’s future using a PESTEL lens, develop
plausible scenarios describing how these forces could impact operations, and prioritize
the most significant risks for planning.

You should leave this step with:
e Acomprehensive list of political, economic, social, technological, environmental,
legal, and other forces influencing your operation;
e Asetof future scenarios linking drivers of change to potential operational impacts
within your selected time horizon;
e Anprioritized shortlist of high-impact, high-likelihood risks requiring focused
attention, including rationale for why they have been prioritized.

Warm-up activity: to betterunderstand how change can happen, it’s helpful to identify
the forces that may affect your current and/or future operations.

Using the PESTEL model below, consider: how do different forces shape the current and
future state of your operation? Use the space below to jot down as many forces, trends, or

drivers of change as you can think of per category.


https://pestleanalysis.com/pestel-framework/
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Macro-forces

Political
Example: state of
Texasincreases
controls of

Austin.

Detailed forces

Economic
Example: tariffs

increase costs.

Social
Example: more

municipal aid.

Technological
Example:
autonomous
vehicles are more

common.

Environmental
Example: worse
flooding of

roads.
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Legal

Example: more
legal precedent
to sue cities for
climate

damages.

Other

Now that you have identified some forces impacting the future, imagine how these might

specifically affect your operation during the time horizon you chose in Module 1. We'll call

these descriptions of how future forces impact your operations scenarios. Use the table

below (examplesinrow 1) to build out scenarios.

Drivers of change

It caninclude combinations
of factors from above,
Example: worse flooding of

roads + more AVs.

Potential future scenario

Describe arisky situation your
operation could face. Example: all
emergency vehicles autonomous,
staff operate these remotely.

Likelihood

Projected,
probable, plausible,
possible,

preposterous.

Consequence

What risks might the operation
facein this scenario?
Example: AV techissues are

harderto manage remotely.
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Now consider: what assumptions are you making about future trends and risks? Once
you have written your assumptions below, consider scenarios that could play out if your

assumptions were false and add them to the table above.

Example: there will be a fleet of publicly owned, specialized autonomous vehicles.

Take alook at the scenarios above. Using the likelihood and consequence columns, as well
asyourteam’sinsightinto current operations, prioritize: what are the highest priority risks
for your team to manage? Why?

Example: worse flooding of roadways that AVs are unable to handle, reducing mobility of staff.

») Foresight Check
Before moving on, confirm:
[J PESTEL forces capture both near-term trends and longer-term structural shifts
affecting the operation;
[J Scenarios are created that combine multiple drivers of change and describe
concrete operational consequences;

[ Priority risks are selected based on scenarios identified, with agreement across the
team.
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MODULE 3, STEP 2 - DEVELOP IDEAS THAT MITIGATE RISKS

Purpose
Brainstormideas for how your operation could adaptinresponse to your highest priority
risks, refining and prioritizing yourideas based on existing protocols, criteria, and

departmental goals.

You should leave this step with:
e Alist of possibleideas forhow your operation could be resilient to the high-priority
risksidentified inthe last step;

e Asmallerset of prioritized ideas to move forward with, based on key criteria.

Working quickly and creatively, brainstorm a list of ways your operation could be adapted
to betterrespond to youridentified risks. How might your operation work if it were

resilient to your high-priority risks from above?

Struggling to get started? Here are some high-level mechanisms to consider:

e Relational: what sorts of partnerships, community/staff engagement, or
people-centered practices could help you build resilience?

e Informational: what data, technology, or communication mechanisms could help
mitigate risks?

e Economic: what sorts of economic or financial instruments or plans could cover
weak pointsinthe operation?

e Political: what leadership mandates ortop-down commitments could enable the
change you need foramore resilient operation?

e Infrastructural: what equipment or asset procurement, protocol, maintenance, or

management would reduce potential damages?
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You can also write out ‘How Might We’ questions to spur the brainstorming process. More

guidance onwhat these are and how to use them can be found in the Appendix.

Ideas (and how they respond to future risks)

Example: “operator suites”, i.e. municipally-owned accommodations for operators and their

families to stay in that minimize commutes when on-call for major events.

Now, you may have many ideas to consider! It’'s good to think about how well these would
performin the context of existing departmental and City of Austin criteria, ordinances,

constraints, or organizational priorities.

Use the space below to list critical criteria or priorities
Note which of these are “critical” vs. “flexible” to aid your assessments. You may have

specific criteria (e.g., building codes or engineering specifications, noise ordinances,


https://docs.google.com/document/d/18-tcdCgXJ5ISj9pRzMmWJDFYY8StjNcB/edit#bookmark=id.qtmby8klgzg
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procurement standards) and departmental or organizational priorities (e.g., affordability,

alignment with KPIs).

Example: maximum work-hour policies.

Consider: how do your different ideas perform against the criteria you listed above?

Note any ways that you might change yourideas or priorities based on this exercise.

Example: accommodation should not put additional strain on work hours; see if COA would

absorb transition hours / moving time as work hours.

Check: what are the first, second, and third-order effects of different ideas? How do they

hold up against multiple types of climate risk? How might you further risk-proof yourideas?
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Last step: prioritize your ideas! Are certainideas high priority and others low priority? Are
certainideas not worthrecommending as part of a new strategic approach?

Note the ideas you would want to embed into your strategy below.

“Z Brainstorm Check
Before moving on, confirm:
[ Ideas have been brainstormed by the team for how to adapt your operation to key
risks;

[J Ashortlist of ideas have been prioritized, based on agreed-upon criteria and
departmental priorities.

MODULE 3, STEP 3 - TRANSLATING IDEAS INTO A STRATEGY

Purpose

Translateresilience ideasinto a strategy, by defining the resources, sequencing,

coordination, and contingencies required to operationalize yourideas.

You should leave this step with:
e Asketched out strategy forimplementing yourideas;
e |dentification of requiredresources, approvals, and coordination mechanisms (i.e.,
standards development, staffing alignment, funding strategies);

e |Initial contingencies or parallel options thatincrease flexibility in the face of
uncertainty.
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Now it’s time to flesh out yourideas. What would it take to implement your ideas for
building resilience? Some general examples (please be specific about your department’s
resources for this) include: aligning on standards, getting executive buy-in, defining clear
roles, conducting aresearch audit, coordinating across staff, applying for grants or writing

RFPs to help resource needs, etc.

As you plan the specific steps you'd take to carry out yourideas, consider:
e How mightyourdifferentideas workintandem with each other?
e How might differentideas be sequenced to best build off of one anotheror
respond to future unknowns?

o Forexample, would you try toimplement anidea around developing
standards and policies before standing up a peerlearning mentorship
program? What would make the most sense for your operation?

e Whatif yourassumptions about the future completely change? How might you
pivot? You may wish to note when there is more than one option for how you

proceed, as away of building contingencies in the face of uncertainty!
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Use the space below to plan how you would implement your idea(s)

Example: First start with mandatory on call rotation + inclusion of expectations into hiring
process, job description, and onboarding while developing reward systems for anyone who does
or has to take more time on call; create a multi-skill matrix audit + training program within
department to ensure coverage while working with other departments to to build out skill sharing

and peer training programs for key responsibilities.

“{ Implementation Check
Before moving on, confirm:
[J Implementation steps are specific, feasible, and aligned with departmental
authority and capacity;
[J The strategy reflects how multiple resilience actions may operate in tandem to

strengthen overall outcomes.
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MODULE 3, STEP 4 - SUMMARIZE YOUR STRATEGY

Purpose

Summarize your strategy for an outside audience.

You should leave this step with:
e Aclearly articulated set of operational risks the strategy aims to address and how
these risks will be mitigated, managed, orresponded to;

e Aconsideration of the strategy’s contingencies and overall feasibility.

Now it’s time to translate yourideas into a comprehensive strategy that you can
communicate with others, using the prompts below! Your strategy should contain several
components (ideas) rather thanjust one “silver bullet” solution.
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What operational risks
doyouneedto

address?

How do you planto
mitigate or respond to

thoserisks?

Preparing for

uncertainty

What changein
conditionwould cause
you to pivot from this

plan?

What contingencies are
you devisingin

response?

How feasible is this plan
given existing
constraints and

priorities?
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What would be
necessary to make it

feasible?

% Strategy Check
Before moving on, confirm:
[J The strategy addresses multiple risks through complementary actions rather than a
single solution;
[J The strategyis coherent and easy to understand for people who have not been

involved in this process.

MODULE 4 - PLAN WHEN AND HOW
TO IMPLEMENT YOUR STRATEGY

Objective

Define how the new operational strategy will be sustained and adapted over time to
improve the likelihood that the strategy will be implemented successfully, deliver services,

and avoid foreseeable risks.

Key outputs
e Animplementation plan (including preparations to launch and adaptively manage
your strategy);

e Communication narratives about your operation (to share with key stakeholders).



S\Iy
7N

Steps
1. Group discussion: determine strategic thresholds [30 mins]. Clarify the conditions
orrisk levels that prompt action foryour strategy noted in Module 3.
2. Group orasynchronous design: prepare to implement your strategy [120 mins].

o Prepare forthe launch of your strategy.

o Buildanadaptive management system for once your strategy is
implemented, including what success would look like and key indicators of
success and failure. Determine who is responsible for monitoring the
implementation of this strategy and when.

o Closewith abrief action plan of immediate next steps.

3. Group or asynchronous design: communicate your strategy [60 mins]. Develop
the core message of your recommended strategy and how to communicate it with
different audiences going forward.

Note: time estimates will vary depending on the complexity of the operation.

MODULE 4, STEP 1- DETERMINE STRATEGIC THRESHOLDS

Purpose
Define strategic thresholds that activate elements of yourresilience strategy, clarify
decision authority, and strengthen operational design by linking triggers directly to

responses oractions.

You should leave this step with:
e Acompletedthresholdtable linking risks to indicators, triggers, and corresponding
strategicresponses;
e Documented authority and activationrules (automatic vs. confirmed) for each
threshold;
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e I|dentified gapsinprocedures, ownership, or datarevealed through the

threshold-setting process.

Determining strategic thresholds often exposes gapsin operational design. If activation
triggers foryour strategy are unclear, it may signal unclear ownership or decision-making,
incomplete procedures, or missing and unreliable data. This step is not only about setting
triggers, it’s also about strengthening the operating model itself. Well-defined thresholds
reduce duplication, prevent cascading failure, and enable accountable action. Due to

evolving conditions, they should be revisited regularly as part of adaptive management.

Linking thresholds to strategy
Strategic thresholds should correspond directly to the strategy and operating model you
selectedin Module 3. What triggers the start of a new activity, amajornext stepina
process, or the execution of time-sensitive responses? For each threshold, ask:
e What specifically changes when a thresholdis crossed? Which elements of the
strategy are activated?
e Who hasthe authority toinitiate the shift?

e Doesactivationrequire confirmation oris it automatic?

If the answer to "what changes?"is unclear, the strategy may need refinement. For
example, if your strategy involves minimum viable staffing during extreme weather events,
the Trigger Point must define when that staffing model replaces standard operations.

Thresholds are not separate from the strategy. They are what make it real and actionable.

Use the table below to define the conditions that would activate your strategy. Consider
therisksidentifiedinModule 1, Step 1, and the process you used to identify your time

horizon.
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Foreachriskidentified in Module 1, work left to right across the row. Each column asks a
different question.

e High Priority Risk: what condition or event are you planning for?

e RisklIndicators: what does it look like when this starts to happen?

e Emerging Signals: what early or weak signs will you watch for?

e Standby Conditions: what tells you to start preparing?

e Trigger Point: whatis the defined threshold that activates your response strategy?

e Strategic Response: link each strategic response to the relevant strategy from

Module 3.
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High priority risk

Risk Indicators

Emerging Signals

Standby Conditions

Trigger Point

Strategic Response

Example: poor staffing
of amajoranticipated

event.

Example: not all staff
participate in on-call

responsibilities.

Example: staff unclear
about on-call
needs/available

resources.

Example: about Tmonth
ahead of early forecasts

for extreme weather

season(e.g., early spring).

Example: major
eventand only 50%
on call staff

confirmed.

Example: call teams'
gameplan ahead of
events; complete teams

by filling skill gaps.
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I\ Threshold Check

Before moving on, confirm:

[J Thresholds are explicitly linked to priority risks and strategy components rather than
definedinisolation;

[J Strategicresponses specify what changes operationally when thresholds are
crossed;

[J Decisionauthority and activationrules are clearly assigned and understood;

[J Any gapsinownership, procedures, or data surfaced during this process are
documented for follow-up;

[J Thresholds are designed to be revisited periodically as part of adaptive

management.

MODULE 4, STEP 2 - PREPARE TO IMPLEVIENT YOUR STRATEGY

Purpose

Prepare to launch and implement your strategy by documenting key actions forlaunch and

establishing an adaptive management framework for strategy implementation.

You should leave this step with:

[J A3-6 monthimplementationroadmap for each action, including leads, sequencing,

milestones, and delivery roles;

[J Anadaptive measurement framework linking outcomes, indicators, measures, and

monitoring frequency, and owners;

[J Aprioritized list of near-term launch actions (3-5 tasks within 30-60 days).
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First: how can you set yourself up for success whenimplementing change?

Let’s prepare the launch of your strategy. For each action type, list the concrete steps you

need to take to operationalize this strategy in the next 3-6 months.?

How detailed should yourresponses be? Be specific enough that someone outside your

team could execute the first steps without additional clarification.

Forexample, instead of: improve coordination, increase awareness, secure funding, etc.,
write: schedule D.D. alignment meeting, revise staff protocol for heat events, submit FY25

budget amendment request.

*Inspired by Delivery Associate’s deliverology framework, as well as the Ready to Fund Resilience
technical paper.


https://centreforpublicimpact.org/wp-content/uploads/2025/04/Deliverology-briefing-bulletin.pdf
https://doi.org/10.25923/CRR2-DH90

S\Iy

—
N
Actiontype  Focus Lead(s) First step Next step(s) : Final step Achieved by
The specificarea : Named Whatis the first What follows The last step to Date forreaching
being individual, not step? Whendoes : oncethefirstis realizing your this milestone.
addressed. just dept. it begin? done. idea.

Who delivers
the new

approach?
Example:
operation
managers,
staffing &
training.

Whose
buy-incan
enable this?
Example: internal
staff +
leadership,
external
stakeholders.

Which
funding
streams can
resource
this?

Example: current
budget, future
budget, grants,
public-private
partnerships.
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What must be in place before your operation canlaunch?
Drawing on ownership roles and actions above, identify the preconditions that must be
met before you can golive. Thisis different from your action plan, these are gate-opening

requirements, not the steps themselves.

Examples: staffing plan approved, budget reallocated, training completed, communication

protocol finalized.

Next: define performance measures for your strategy, once itisimplemented. Climate
conditions, operational contexts, and community needs change over time. A strategy that
works today may need adjustment next season or next year. An adaptive management
system ensures that change is not reactive orad hoc but is built into how your operation
runs. Without clear ownership and defined measures, adaptation tends to fall through the
gaps: signals go unnoticed, decisions stall, and strategies become outdated without

anyonerealizing it. This step turns your strategy from a planinto aliving process.

e First: define how you willmeasure performance of your strategy against your
priorities using your outcomes, indicators, measures, and monitoring frequency.

e Second: define who owns each stage of the process. Assign clearresponsibility for
monitoring, interpreting signals, making decisions, implementing changes,

communicating updates, and reviewing the strategy.

Note: roles and measures should be reviewed regularly (e.g., annually) or after any
significant operational change. You may also find that your performance measures and role

assignments cause you to revisit your responses above in this Module.
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Outcomes: what does success ook like
forthis action? Be specific about what will
change and forwhom.

Example: adequate prep for major events.

Indicators: what signs show you are on
track, exceeding expectations orneed to
adapt?

Example: low burnout amongresponders.

Measures: what data points or metrics will
you track to support each indicator?

Example: fatigue down 30% since 25.

Monitoring frequency: how often will you
checkindicators and whois responsible
forcollecting the data?

Example: post-event after-action survey,

head of workforce management.

Define who owns each stage of the process

Who coordinates adaptive management
forthe operation?

Example: deputy Director Ellie Sanchez.

How long should it take to turn feedback
intoreal changes?
Example: 3 weeks between reflection and

proposal of anew solution to leadership.
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Who s responsible at each stage?

Monitor: who tracks signals and indicators
overtime?

Example: head of emergency workforce.

Interpret: who has the authority to
determine where a signal warrants
actions?

Example: head of emergency workforce

Decide: who can approve changes to
operations, models orinvestments?

Example: assistant director Kai Adams.

Communicate: who communicates
changes tointernal staff, leadership and
external stakeholders?

Example: assistant director Kai Adams.

Review and Update: who isresponsible
forupdating the documentation and
strategy itself?

Example: emergency workforce manager.

Now you have a plan for launch and implementation! How do you get started? What are
the first 3-5 actions to take in the next 30-60 days?
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Task + Dependencies Tasklead(s) Start by... Done by Priority
outcome What must happen Named individual(s). =~ What triggers Completion High/Med/Low
i ? PN .
Specific action + the for this task to start? action? deadline.
resultit will produce.
1.
2.
3.
4,
5.
Momentum Check

Before moving on, confirm:
[J Everytask hasanamed owner;
[ Atleast one task begins within the next 30 days;
[J Alldeadlines align with your strategic thresholds;

[J Funding assumptions are realistic.
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MODULE 4, STEP 3 - GOMMUNICATE YOUR NEW STRATEGY

Purpose
Develop messaging that communicates the rationale, approach, and value of your strategy

while tailoring communication to key audiences.

You should leave this step with:
e Aconcise core message articulating the problem or opportunity, required decision,
andurgency for change;
e Audience-specific communication plans reflecting stakeholderinterests,
concerns, influence levels, messengers, delivery channels, topic literacy, and

engagement opportunities.

Define your core message

What is the core message of your new strategy (from Module 3)? Being able to
communicate your approach to key stakeholders s critical to its implementation and
sustainability. Why are you prompting this change? Use the table below to define your
message. See how your work in Module 4 thus far has changed or clarified any of your

thinking as summarized in Module 3, Step 4.

Whatis the
problem/opportunity?

What is the decision we need to
make and why now?

Whatis the process thatwe’re
following to enable change?
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Who owns and informs this
process? How?

What does success look like?

What are the costs of this
strategy and the costs of
inaction? (Revisit Module 2)

How will we monitor risks?
Over what timeline? When can
outsiders expect to hear fromus?

Tailor the Message to Key Audiences

Messages can change depending on your audience! Outline how you might communicate

your core message to three different, high-priority audiences (e.g., dept staff, CMO, etc.).

[Audience1] [Audience 2] [Audience 3]

Interests

Concerns

Influence level

Messenger

Delivery

medium
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Topic literacy

Engagement
opportunities

/» Communication Check
Before moving on, confirm:
[J The core message clearly explains why change is needed now and what decisionis

required;
[J 1-3key audiences have tailored messaging based on theirinterests, concerns, and

influence levels.



S\Iy
7N

GLOSE

Congratulations on completing the guidebook! Thank you for your commitment to this
approach, and your willingness to support the City of Austininits efforts to develop amore

systemic, future-ready organization.

This guidebook was born out of the Operational Climate Resilience: Austin (OCRA)

initiative, which advances the City of Austin’s Open Government Partnership commitment,

to go beyondreactive emergency measures toward a proactive, Citywide standard for

integrating climate projections into operations and budgetary planning.

Now that you have built out a body of work around your operation, what’s next? We suggest
that you share this work with your departmental supervisors. For an opportunity to explore
how this guidebook can be applied to existing budget processes, including service
prioritization and enhancement, please contact the Austin Budget and Organizational

Excellence Office. You can email Daniel Culotta and Ana DeFrates with questions.

This process will continue to evolve in services of more tailored, sophisticated operational
resilience needs. If you are interested in building a more resilient Austin, please reach out to
Austin Climate Action and Resilience. This team hosts several communities of practice to
support such measures, and incubates delivery teams who tackle particularly pressing,

cross-departmental challenges. You can email Marc Coudert and Molly Ellsworth with

questions.


https://www.opengovpartnership.org/members/austin-united-states/commitments/USAU0005/
mailto:daniel.cullotta@austintexas.org
mailto:ana.defrates@austintexas.org
mailto:marc.coudert@austintexas.org
mailto:molly.ellsworth@austintexas.org
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GCLIVIRTE PROJECTIONS, GLIMATE DATA, AND PERFORMANGE DATA

Climate projections and scenarios

e Cityof Austin’s Climate projections
e Climate scenarios forwinter storms, floods, and heat

e CentralTexas Extreme Weather and Climate Change Vulnerability Assessment of

Reqgional Transportation Infrastructure

e Atlas14 flood projections and flood early warning systems

Climate data and risk assessment resources

e Datasourceslike Google Earth Engine, IPCC Atlas, GIS for Climate

e Vulnerability assessmentresources from the US Climate Resilience Toolkit, the
World Bank, and US DOT
e Texas A&Mwildfire risk assessment portal

e Austindigital twin (for wildfire mapping)
e Environmental Defense Fund climate vulnerability index - Census level vulnerability

data across dozens of parameters

Performance data examples

e Youroperation’s safetyratings

e Youroperation’scompliance with codes

e Anincidentlist that shows where operations have hadissuesinthe past

e Asupply/assetinventory - which and how many resources do you have available?

e History of service demand + projected growth models


https://www.austintexas.gov/page/climate-projections-austin
https://utexas.box.com/s/nz709hxe16tdwcitgabwxiwkb0t1p89s
https://utexas.box.com/s/t75qipgko9o7ttqwgbg4xitm617bcxuc
https://utexas.box.com/s/rz1lwcp41saebk04d8l5ycgygv1d5eut
https://www.austintexas.gov/sites/default/files/files/CAMPO_Extreme_Weather_Vulnerability_Assessment_FINAL.pdf
https://www.austintexas.gov/sites/default/files/files/CAMPO_Extreme_Weather_Vulnerability_Assessment_FINAL.pdf
http://www.atxfloodpro.com/
https://atxfloods.com/
https://earthengine.google.com/
https://interactive-atlas.ipcc.ch/
https://climate-arcgis-content.hub.arcgis.com/
https://toolkit.climate.gov/assess-vulnerability-and-risk
https://climatescreeningtools.worldbank.org/
https://www.fhwa.dot.gov/environment/sustainability/resilience/tools/
https://atxfloods.com/
https://unified.austindigitaltwin.com/
https://map.climatevulnerabilityindex.org/map/

S\Iy
7N

SYSTEMS AND DESIGN THINKING 101

How do we prepare for “surprise” ripple effects that originate far from our operation? By

taking time to map the full picture of your operation and the resources, relationships and

risks that canimpactit, you can proactively develop partnerships, plans/policies, and

investments to improve the security of your operationlong-term.

Framework and directions

5 Whys
When a statement is made, ask “Why?” and continue to

probe withwhys foras many responses as you can (try 5!).

Causal Loop Diagram

Start with one “cause and effect” loop around a certain
process or condition. Gradually expand this map with more

[131]

loops andinfluences. You canuse “+”icons to indicate

where a cause and effect relationship amplifies change,

(1]

anda“-"icontoindicate where a cause and effect

relationship prompts balance or equilibrium.

Iceberg Model
Map all the information you have about your situation using

the linked diagram. Consider where you need more
information to understand your situation’s events, patterns
of behavior, structures, and mental models; then, draw

connections betweeninformation at different levels.

“How Might We” Questions

Begin with an existing challenge orrisk. Phrase itas an

Use case

Getting to aroot cause of
asituation (bestin

interviews or discussions)

Exploring which system
elements are positioned to
amplify change versus
maintain balance, aidingin
identifying dynamic
properties and potential

leverage points.

Visualizing a situation's
influential elements and
their connections to
identify which system
elements most affect the

current state.

Generating new ideas;

turning a probleminto an


https://www.michigan.gov/-/media/Project/Websites/mde/2020/04/02/5_Whys_Worksheet.pdf?rev=1a4a151a2fbf4e56a0f88dd1ad43452f
https://systemic2016.wordpress.com/system-dynamics-causal-loop/
https://donellameadows.org/systems-thinking-resources/
https://www.nngroup.com/articles/how-might-we-questions/
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open-ended "How might we..." (HMW) question to inspire opportunity for expansive,
broad brainstorming. Be prepared to generate orrephrase  strategic thinking

multiple HMW questions as needed.

S.C.A.M.P.E.R. Ideation Generating specific new
Referencing an operation, ask questions (Substitute, ideas, especially for
Combine, Adapt, Modify, Put to another use, Eliminate, discrete solutions.

Reverse) to transform products, services, or processes.

Stock and Flow Diagrams Exploring how a system of
Similarto a Causal Loop Diagram, but instead you explore different quantifiable

the relationships between quantitative inputs and outputs : factorsimpactone

into a system. another.

"What If" Analysis Brainstorming risks and

This simple exercise identifies operationalrisks. Definethe | identifying potential
problem, identify critical factors (activities, conditions, or solutions.
thresholds), and use "What if" questions toimagine impacts
from pressures or alternative scenarios. Finally, consider

the effect and brainstorm aresponse.

We often look at the future and see 1-2 options for what’s possible. But the possibilities of
the future are endless! Rather than waiting to react to the 1-2 future pathways you foresee,
look to enhance your own agency by envisioning myriad possibilities and preparing for the

risks or opportunities.

. Framework and directions - Use case


https://www.interaction-design.org/literature/article/learn-how-to-use-the-best-ideation-methods-scamper?srsltid=AfmBOooB8NAfbxnMZlSGCR-ZAXfGbKCaGGzj8OU8WOBcvroHmIQValuo
https://learnsystemsthinking.weebly.com/diagrams.html
https://www.mindtools.com/atce260/what-if-analysis/
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Backcasting Defining a desirable future

Create a clear future vision of success, then outline the
necessary milestones, decisions, and actions. The group
determines leverage points and short-term priorities that

alignwith the long-term vision.

outcome and working
backward to identify the

stepsrequiredtoreachit.

Cone of Possibility
Draw orreview a cone expanding outward from the

present and place trends, uncertainties, and scenarios
into the appropriate zones. Then discuss which futures the

group wants to prepare forand how.

Broadening thinking
beyond “most likely”
outcomes and encouraging

strategic flexibility.

Delphi Method
Have participants respond to questionnaires individually,

review aggregatedresults, and refine theirresponses
based on group feedback. Iterations continue until

patterns, convergence, or clear disagreements emerge.

Gathering expert input
anonymously over multiple
rounds to generate
forecasts thatrequire

consensus and expertise.

Futures Wheel

Place a central change in the middle of a page and draw
outward branches to identify directimpacts, then extend
further branches forindirect consequences. Review
patterns, risks, and opportunities that emerge from the

cascading effects.

Explore first-, second-, and
third-order consequences

of achange orevent.

Horizon Scanning
Forthe chosen operation condition, gather weak signals,

emerging trends, and disruptions in technology, society,
environment, economics, and politics. Scan news,

research, and fringe ideas; cluster findings into themes;

Proactively identifying early
signals of change helps
organizations recognize
futurerisks and

opportunities before they



https://ifssportal.nutritionconnect.org/moving-to-action/backcasting-tool
https://goalatlas.com/futures-cone/
https://monday.com/blog/project-management/delphi-technique/
https://online.visual-paradigm.com/knowledge/decision-analysis/what-is-futures-wheel/
https://www.futuresplatform.com/blog/how-to-horizon-scanning-guideline
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and discuss potential growthinimpact. become mainstream.
Polak Game Surfacing hidden

As a group, individuals physically position themselves assumptions and emotional

along two axes of choice: optimism vs. pessimism about orientations toward change
the future, and agency vs. lack of agency to influence it. within teams.
Discuss why each person chose their positions, and reflect

on how mindset shapes strategy and action.

War Gaming Simulating competitive or
Divide into stakeholder or competitor teams with goals adversarial scenarios to

and constraints. Test assumptions and adapt strategiesin : test strategiesunder
real time through structured rounds of action and pressure.

response.
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