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ABSTRACT

Problem, research strategy, and findings: Although theory and practice contend that local knowledge
improves climate adaptation planning, little research has documented the kinds of information shared by
residents. Planners can use this information to assist in the creation of planning processes and tools, as
well as investigate how local knowledge contributes—or does not contribute—to planning outcomes. We
developed a provisional typology of how local knowledge has been used for adaptation planning and
used a case study to ask: When compared with existing research, what information do residents share?
How might this knowledge be useful for climate adaptation? In interviews, residents identified new ideas
about local knowledge and climate adaptation planning: cascading harms and repeated trauma from—
and mental health implications related to—climate events, lack of trust in municipalities, and how com-
munity capacity increases climate adaptation. Although these themes support existing research, to our
knowledge, these findings are the first empirical data from studies focused on local knowledge in which
frontline residents themselves identified the need for increased attention to mental health, community
capacity, and trust building. Our findings contribute to larger conversations about climate adaptation
planning as well as help inform the development of an adaptation tool in Austin (TX).

Takeaway for practice: We identified three takeaways for climate adaptation planning: increase acknow-
ledgment of and attention to mental health effects, integrate local knowledge about community capacity,
and consider incorporating local knowledge to build trust.

Keywords: climate adaptation planning, climate trauma, community capacity, local knowledge, mental

health

esearchers, communities, agencies, and non-
profit organizations have identified the impor-
tance of climate adaptation planning that
reflects residents’ local knowledge (CityScale,
2021; Corburn, 2009; Eakin et al., 2021; Maldonado et al.,
2014; Marino & Ribot, 2012; Peters-Guarin et al,, 2012;
Sansom et al.,, 2016; Shi, 2021; Urban Sustainability
Directors Network, 2017; Yarina et al,, 2019; Ziervogel
et al,, 2017). Although it is important not to idealize local
knowledge, scholars have argued that residents’ know-
ledge can contribute to improved justice and effective-
ness of adaptation-related planning (Berke & Stevens,
2016; Corburn, 2003; Eakin et al., 2021; Goldstein, 2015;
Haverkamp, 2017; Malloy & Ashcraft, 2020; Marino &
Ribot, 2012; Meyer et al, 2018; Yarina et al.,, 2019).
Scholars also have found that inclusion of local know-
ledge in planning can contribute to trust building and
repair of past harms (Stern et al,, 2023; Suskevics et al,,
2018; Wachinger et al,, 2013). For these reasons, it is
important for planners to be familiar with types of adap-
tation-related local knowledge. In addition, understand-
ing different forms of local knowledge may help

planners evaluate how this information may or may not
contribute to planning outcomes.

This understanding also may inform processes and
tools designed to integrate local knowledge into adap-
tation-related planning, for those seeking to do so. For
example, in Austin (TX), residents, municipal staff, and
community organizations have cited the need to better
incorporate local knowledge into climate adaptation
planning (Coudert, 2023; Lieberknecht, 2023). In
response, the Go! Austin/\/amos! Austin community
organization created the Climate Navigators program, a
participatory process to design a data portal to provide
preparedness information and link local knowledge to
planning. To support this project, we identified types of
residents’ local knowledge previously used in North
American adaptation-related planning: local issues,
assets, and strategies. To assist portal design as well as
better understand how local knowledge can inform cli-
mate adaptation more generally, we asked:

e What local knowledge did residents share when
participating in this case study?
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e How might this knowledge be useful for climate
adaptation?

Here we focus on climate adaptation planning,
defined as planning focused on preparation for and
adjustment to already existing impacts from climate cri-
sis (Berke & Stevens, 2016) and more specifically on
equitable climate adaptation planning. Equitable cli-
mate adaptation aims to develop strategies that do not
favor “those who are already better off” (Fainstein, 2010,
p. 36) while also addressing past harms, especially those
experienced by marginalized groups (Lieberknecht &
Mueller, 2023). Often, we simply refer to adaptation-
related planning.

We first review literature regarding equitable cli-
mate adaptation planning, local knowledge held by resi-
dents and used in adaptation-related planning, and
case study context. We then describe our processes of
gathering and analyzing data from interviews with 25
program participants. Findings aligned with empirical
studies but contributed new themes, including cascad-
ing harms and repeated trauma from climate events, a
lack of trust, and community capacity. We then discuss
community-driven recommendations: increase acknow-
ledgement of and attention to mental health effects of
climate-related events, integrate local knowledge about
community capacity, and build trust with residents by
incorporating local knowledge. Though these themes
substantiate broader planning theory and research, to
our knowledge, these findings are the first empirical
data from studies focused on local knowledge in which
frontline residents themselves identified the need for
increased attention to mental health, community cap-
acity, and trust building in adaptation-related planning.
Our findings are relevant for scholars and practitioners
considering how to incorporate local knowledge into
adaptation-related planning and support Wall et al.
(2017, p. 551) called "place-based, use-inspired, policy-
relevant research about disasters and environmental
change.”

The Role of Local Knowledge in

Equitable Climate Adaptation

Local communities experience firsthand climate event
impacts, which are often exacerbated for marginalized
residents (Dow et al., 2006; Klinsky & Mavrogianni, 2020;
Marino & Ribot, 2012). Researchers also have docu-
mented how climate adaptation planning can amplify
climate injustice (Anguelovski et al, 2018; Barnett &
O'Neill, 2010; Marino & Ribot, 2012; Webber, 2016). For
example, Anguelovski et al. (2018) found examples of
adaptation planning that replaced low-income com-
munities or communities of color with green space.
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Marino and Ribot (2012) described prioritization of phys-
ical infrastructure to address sea level rise and erosion,
at the expense of investing in community relocation
desired by residents. To address uneven justice out-
comes, Eakin et al. (2021) underscored the need for cli-
mate adaptation to incorporate procedural justice
(effective participation in decision making) as well as
distributive justice (resources, capacity, and power to
achieve material outcomes). Adaptation planning also
relates to recognitional justice, which shows respect for
lived experience, identity, and culture, as well as repara-
tive justice, which seeks to address and repair past
harms (Fraser et al., 2003; Klinsky & Mavrogianni, 2020;
Martin et al,, 2016).

Theory underscores that strategies require a foun-
dation of diverse knowledge types, including residents’
ordinary or local knowledge (Berke & Stevens, 2016;
Clavel, 1986; Innes, 1995; Lindblom & Cohen, 1979).
Local knowledge, defined by Corburn (2003) as a com-
munity member’s firsthand experiences, and by
Raymond et al. (2010) as information that reflects
expertise about local phenomena, can contribute to
more effective solutions for planning in general, land
use planning, and environmental health planning (Berke
& Stevens, 2016; Corburn, 2005; Crewe, 2001; Fischer,
1993, 2000; Nelson et al,, 2022; Van Herzele, 2004).
Residents’ lived experiences of climate change and cli-
mate adaptation planning can translate to important
knowledge about characteristics of climate challenges,
harms they cause, and potential solutions (Berke &
Stevens, 2016; Corburn, 2009; Lieberknecht, 2022;
Peters-Guarin et al., 2012; Sansom et al,, 2016). It remains
important to not romanticize local knowledge (Corburn,
2003), and to our knowledge, no studies have yet eval-
uated the value of local knowledge by comparing adap-
tation-related planning outcomes. However, researchers
who have conducted research on adaptation-related
planning processes argue that local knowledge will
advance climate adaptation plans and plan implemen-
tation by increasing inclusion, extending understand-
ings of adaptation-related systems, and improving
proposed solutions (Goldstein, 2015; Haverkamp, 2017,
Mevyer et al,, 2018).

Adaptation planning builds on hazards planning,
which emphasizes that local knowledge complements
technical knowledge (Berke & Stevens, 2016; Brody,
2003). In addition, processes that allow for exchange of
local knowledge in adaptation planning, as well as
related fields of hazards and natural resource planning,
can increase trust (Stern et al,, 2023; Suskevics et al.,
2018; Wachinger et al,, 2013). Trust building is an impor-
tant outcome of planning, especially climate-related
planning and planning with marginalized populations
(Clark, 2021; Fitzgerald, 2022; Lee, 2019; Nelson et al,,
2007). Communities can move toward justice using



processes such as knowledge co-production: joint
development of planning information by residents
alongside professionals (Berke & Stevens, 2016; Eakin

et al, 2021; Malloy & Ashcraft, 2020; Yarina et al.,, 2019).
For example, Kreslake (2019) found that residents’ prior-
ities for policies correlated with race, income, and
health, concluding that inclusion of local knowledge in
climate adaptation contributed to justice. Adaptation
that includes “local needs and aspirations” can help
increase recognitional justice and reduce inequity
(Marino & Ribot, 2012, p. 323). In sum, incorporation of
local knowledge into adaptation-related planning can
improve outcomes, contribute to trust building, and
move planning toward repair and healing by
“respecting the diagnostic capacity of communities to
identify their own assets, opportunities, and planning
and development strategies” (Knapp et al, 2022, p. 427).

Connecting Local Knowledge to Climate
Adaptation Planning: A Critical Yet
Challenging Need

Researchers and practitioners have identified the need
to better connect everyday knowledge about climate
events to planning (Eakin et al., 2021; Hahn et al,, 2020,
Marino & Ribot, 2012; Shi, 2021; Yarina et al., 2019).
However, in the United States, researchers have cited
challenges such as planners’ lack of attention to local
knowledge and limited opportunities or processes to
link this information to planning stages such as data
gathering and analysis, visioning, and goal setting. For
example, Meyer et al. (2018) cited “a lack of appreciation
for community expertise ... in the often technical built
environment planning processes” (p. 404). Haverkamp
(2017) described scarce opportunities for local know-
ledge sharing in Hampton Roads’ (VA) adaptation plan-
ning. Other scholars have noted that planners and
residents lack systems to better incorporate local know-
ledge into adaptation planning (Hardy et al., 2017; Shi
et al, 2016; Van Zandt et al,, 2012).

Challenges of linking local knowledge and adapta-
tion may in part explain the limited amount of research
in North America that explores how local knowledge
has been useful for adaptation-related planning, which
contrasts with more frequent investigations in Global
South and Indigenous planning (Becker et al., 2008; Chu
et al, 2016; Kumasaka et al, 2021). Below, we summarize
ways in which local knowledge has been applied to
adaptation-related planning in North America. In
August 2022 and again in May 2023, we conducted a
Web of Science search for peer-reviewed articles with
climate adaptation planning and local knowledge, public
participation, public inclusion, and community engage-
ment in text, abstract, or keywords (356 articles); we
then expanded to disaster planning (118 articles),
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hazards planning (64 articles), and resilience planning
(107 articles) in November 2023 to include related disci-
plines. We then selected for empirical studies focused
on local knowledge being incorporated into adapta-
tion-related planning in North America. Because of the
specifics of the portal design, we did not include studies
focused only on mitigation planning, studies outside
North America, or research using citizen science, which
we consider to be a different type of knowledge system
(Tengo et al, 2021)." Three research team members
read all abstracts to identify articles that focused on
adaptation-related planning and then read articles to
select manuscripts that included empirical data about
local knowledge. Table 1 presents the group of articles
that both focused on adaptation-related planning and
included empirical data about local knowledge. The
research team then developed themes by iteratively
grouping key findings that emerged from reading the
articles (Hart, 2018). We found that existing research
described different types of local knowledge, which we
grouped into categories of local issues, assets, and strat-
egies. We defined local issues as challenges or problems
related to adaptation planning, local assets as things
that provide benefits or values related to adaptation
planning, and local strategies as actions related to adap-
tation planning. Given the range of information in the
articles, Table 1 categories are not equal in length, but
we included all three categories because we believe all
are important for adaptation planning.

LOCAL ISSUES
Local issues identified by residents in these studies
included problem definitions, challenges, and climate
risk and conditions. Residents defined problems such as
existing inequalities, intersectionality of climate injustice,
and timing of evacuation (Baer et al,, 2022; Guardaro
et al, 2020). Challenges noted by residents included the
need for community-based planning and co-visioning
related to climate migration, infrastructure gaps, advo-
cacy and health training, and spatial inequities
(Guardaro et al,, 2020; Kumasaka et al,, 2021; Sansom
et al, 2016). Hahn et al. (2020) found that one of the
major challenges for municipal adaptation strategy
development was missing and inaccessible information
about the impacts at the local scale, which could be
provided by residents. Other challenges included resi-
dents feeling significant emotions regarding govern-
ment response to flooding, contrasting with the
technical scientific framework used by government staff
(Haeffner & Hellman, 2020).

This attention to emotion supports broader
research on climate change and emotional and
mental health (Ai et al, 2023; Berry et al,, 2018;
Bourque & Cunsolo Willox, 2014; Charlson et al,, 2021;
Cianconi et al,, 2020; Norris et al., 2002; Schwartz et al.,
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Table 1. Preliminary typology of residents’ local knowledge used for climate adaptation-related planning in North

America.

Local issues

Problem definitions, including:

e Existing inequalities (Guardaro et al.,, 2020)

e Intersectionality of climate adaptation-related
injustice (Guardaro et al.,, 2020)

e Timing of evacuation during hurricanes (Baer
et al, 2022)

Challenges (Sansom et al., 2016), including:

training, and spatial inequities (Guardaro et al,,
2020)

e Need for community-based planning and co-
visioning related to relocation (Kumasaka et al,
2021)

e Missing, inaccessible information about climate
change at the local scale (Hahn et al.,, 2020)

e Emotional health related to public sector’s
flooding event response (Haeffner & Hellman,
2020)

e Climate risk and conditions (Davis et al., 2023;
Guardaro et al,, 2020; Hahn et al, 2020; Newman
et al, 2014; Sullivan et al, 2021; Yusuf et al,, 2018)

2017). However, to our knowledge, Haeffner and
Hellman’s (2020) study of flood vulnerability based on
12 interviews in Tillamook County (OR) appeared to be
the only published planning research that noted a spe-
cific connection among local knowledge, climate adap-
tation planning, and emotional health. Haeffner and
Hellman's findings support Koslov et al.'s (2021) survey
data from 223 residents of New Jersey and New York
about stress felt by those who could or would not
relocate after climate-related events. Koslov et al. under-
scored that “climate change’s consequences for mental
health and well-being make up a budding area of study,
not least in relation to climate-linked relocation and
migration” (Koslov et al, 2021, p. 16). However, existing
analyses of climate adaptation plans did not mention
goals or strategies focused on emotional and mental
health (Cottrell, 2023; Lyles & Stevens, 2014; Preston

et al, 2011; Woodruff et al,, 2022; Woodruff & Stults,
2016).

Koslov et al. (2021) also emphasized the complexity
of emotional and mental effects of climate-related
events, noting increased community capacity and posi-
tive mental health when residents joined together to
restore damaged places (Silver & Grek-Martin, 2015).
Moser's (2021) review also found significant attention to
the mental health implications of climate migration.
However, planning researchers appear to not have yet
described a trauma-informed approach to climate

Local assets

e Need to preserve cultural
traditions and languages
(Kumasaka et al., 2021)

e Nature-based services e FEvacuation services during climate events
(Hemmerling et al., 2020,
2022)

e Ecosystem service
provision (Chamberlain &
Jones, 2022) e Residents’ suggestions to mitigate

e Infrastructure gaps, need for advocacy and health e Physical community assets

(Yusuf et al, 2018)

Local strategies

Urban greening (Kreslake, 2019)
Health care access during climate events
(Kreslake, 2019)

(Becker et al.,, 2008; Kreslake, 2019)

e Subsidies for adaptation-related
household infrastructure and services
(Kreslake, 2019)

impacts at local scales (Davis et al.,, 2023;
Guardaro et al, 2020, Hemmerling et al,,
2020, 2022; Newman et al, 2014;
Saladyga & Standlee, 2018).

e Need for advocacy training and health
training (Guardaro et al.,, 2020)

adaptation in ways considered by other disciplines (e.g.,
public health) focusing on climate adaptation or within
other planning domains (Fernandez et al., 2015;
Mukherjee & Sanyal, 2021; Poe, 2022).

Other studies provide examples of information
about climate risks and conditions shared by residents.
Sullivan et al. (2021) investigated Texas coastal residents’
perceptions and prioritization of extreme heat, which
had not been a previous focus of local government haz-
ard mitigation. Newman et al. (2014) discovered that
Lee County (FL) residents paid more attention to hurri-
cane risk than wildfire, despite the area’s higher wildfire
frequency and vulnerability, but also found that their
hurricane preparation translated to multi-hazard pre-
paredness. Guardaro et al.'s (2020) study included stories
about climate impacts and locations of urban heat.
Several articles provided specific geographic informa-
tion shared by residents, including flood mapping as
well as overlapping areas of ecosystem service provi-
sioning and high wildfire risk (Chamberlain & Jones,
2022; Davis et al., 2023; Yusuf et al.,, 2018).

LOCAL ASSETS

A few articles discussed assets highlighted by residents.
Kumasaka et al. (2021) relayed the need to preserve resi-
dents’ cultural traditions and languages that may pro-
vide value for adaptation planning. Other research
shared residents’ geographic identification of local



assets, such as nature-based services and physical com-
munity assets (Chamberlain & Jones, 2022; Hemmerling
et al, 2020, 2022; Yusuf et al., 2018).

LOCAL STRATEGIES

Research has provided details about how local know-
ledge contributes to adaptation strategies. Kreslake
(2019) found that in California, Arizona, and Florida,
lower-income residents ranked emergency alerts, subsi-
dies for adaptation-related household infrastructure and
services, and expansion of urban greening as important
adaptation-related strategies. Becker et al. (2008)
described how knowledge from Indigenous residents
informed outreach about, and implementation of, tsu-
nami evacuation strategies. Guardaro et al. (2020)
included residents’ suggestions about heat mitigation at
household and neighborhood scales. Pennsylvania resi-
dents shared strategies to reduce wildfire risk, including
improved communication and education, locations of
fire towers, and more public resources (Saladyga &
Standlee, 2018).

These three main categories of local knowledge—
local issues, assets, and strategies—identified in adapta-
tion-related planning can help inform the participatory
design of the portal described in the following case
study.

Case Study: Inclusion of Local
Knowledge in Climate Adaptation
Planning

Austin, the Dove Springs Neighborhood,
and the Climate Navigators: Creating a
Bi-Directional Flow of Local Knowledge and

Climate Information

The research for this case study took place in the
Austin—Round Rock-San Marcos (TX) metropolitan area
(2.3 million population), a fast-growing city experiencing
economic and racial segregation (Busch, 2016; Florida &
Mellander, 2018; Tretter et al., 2022; U.S. Census Bureau,
2021). Austin faces amplified climate-related events
including flooding, heat, drought, and wildfire (Hayhoe,
2014; Saharia et al,, 2017). Segregation created dispro-
portionate exposure to climate-related events, with risk
concentrated in eastern neighborhoods, which have
also experienced uneven access to adaptation infra-
structure (Bixler et al, 2021; Prudent et al,, 2016; Tretter
& Adams, 2016; Zoll, 2021).

About 48,000 residents live in the Dove Springs
neighborhood, located in historically segregated and
currently gentrifying East Austin (Figure 1). Dove Springs
has considerable ethnic and cultural diversity but also
economic and climate challenges (Bixler & Yang, 2020,
Table 2). After repeated flooding in the area, the city
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purchased 943 neighborhood homes through a volun-
tary flood buyout program (Adaptation Clearinghouse,
2021; City of Austin, n.d.e). Residents have also experi-
enced displacement due to growing housing unafford-
ability in this census tract, which has Austin’s highest
rate of Hispanic/Latinx homeownership (U.S. Census
Bureau, 2021; Way et al, 2018).

After loss of life and property due to flooding, resi-
dents worked with a community-based organization,
Gol Austin/Vamos! Austin (GAVA), to identify a need for
an online portal to share knowledge about their com-
munity, climate events, and chronic stressors, in add-
ition to finding climate preparedness information
(Lieberknecht, 2023). In 2019, GAVA developed the
Climate Navigators program to train residents in com-
munity organizing and climate preparedness as an early
step in the process to develop the portal.” We note that
one of the authors of this article is a GAVA staff member
and founder of the Navigators program. The program
attempts in part to address the gap between the need
for local knowledge in adaptation planning and the dif-
ficulties of linking this knowledge to planning, which
was identified as a priority by City of Austin (COA) staff
(Coudert, 2023). In 2020, GAVA, the COA, and research-
ers (including the authors) won a grant to develop a
portal to better connect local knowledge and planning.

Austin, Climate Adaptation, and Local
Knowledge: Identified Need, but Scant
Attention in Adaptation-Related Network of

Plans

Though Austin does not yet have an adaptation plan,
the City’s Office of Resilience focuses in part on adapta-
tion and is developing a resilience plan (COA, n.d.b).
The COA has also identified seven existing plans as con-
tributing to climate adaptation, adopted from 2012 to
2021; a review of these plans used content analysis
and a plan evaluation framework and found that, with a
few exceptions, these plans included minimal informa-
tion about local knowledge being incorporated into cli-
mate adaptation planning (Lieberknecht, 2023; see also
Technical Appendix Table 3). Most primarily described a
one-way street for knowledge transfer—from city to resi-
dents—and included very few goals and processes
focused on local knowledge. Though plan documents
do not represent the totality of adaptation planning,
this plan analysis provides data about the nominal
degree to which Austin has formally documented inclu-
sion of local knowledge into past adaptation planning.
This pattern contrasts with current City staff support for
including local knowledge in climate adaptation-related
planning mentioned above and discussed in our
findings.
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Austin

Dove
Springs
Neighborhood

0 0.75
Figure 1. Dove Springs neighborhood, Austin, Texas (graphic created by Jong Won Ma and used with permission).

1.5 Miles

Table 2. Demographic characteristics of Dove Springs and City of Austin as a whole.

Hispanic/Latinx residents (%)

Family households (%)

Undocumented residents (%)

Median annual income ($)

Residents living below poverty line (%)

Source: U.S. Census Bureau, 2021.

In sum, researchers have argued that local know-
ledge can comprise an important addition to adapta-
tion planning, although one that has been
challenging to fulfill. The limited empirical data about
use of local knowledge in adaptation-related planning
show that residents have shared information about
local issues, assets, and strategies. COA staff have
expressed the need for more access to local know-
ledge to improve adaptation planning, which con-
trasts with the existing network of plans, which pays
little attention to local knowledge. This suggests that

Dove Springs City of Austin

75 34
71 36
25 13
45,000 87,000
25 13

increasing access to local knowledge for adaptation-
related planning will fill a gap identified by municipal
staff, as well as the residents and the community-
based organization involved in the design of the
portal.

Our case study addresses this gap in part by provid-
ing additional empirical information about the types of
adaptation-related local knowledge residents share
related to local issues, assets, and strategies. These find-
ings will inform the design of a planning tool to
increase availability of local knowledge and contribute



to a broader conversation about how local knowledge
might benefit adaptation planning.

Using Interview Data and Content
Analysis to Describe How Local
Knowledge Relates to Austin’s Climate

Adaptation Planning

From October 2021 to February 2022, we interviewed
25 of the 30 Climate Navigators and six municipal staff
involved in adaptation-related work. Five Climate
Navigators were unable to schedule interviews.
Navigators received compensation for each hour of pro-
ject work. Materials, meetings, interviews, workshops,
and trainings were provided in Spanish and English, and
project events were held at times and locations to
accommodate work and family schedules and included
food and childcare activities. GAVA originally recruited
the Navigators by asking neighborhood leaders and
others who expressed interest in climate preparedness
to participate. All but one of the Navigator interviewees
were women and all were Hispanic/Latinx; researchers
did not ask for information about income and citizen-
ship status due to concerns that those questions would
impair trust building at the beginning of a multiyear
project, but GAVA reported that Navigators are repre-
sentative of income, homeownership, and citizenship
characteristics held by residents (Table 2).

Using a semistructured interview protocol, we con-
ducted interviews virtually or in person. Interviews
lasted 45 to 75 min, were conducted in Spanish or
English, and were transcribed and translated. Participant
identification information was stored separately from
the interview recordings and transcripts. Navigators
were paid for their interview participation (one inter-
viewee declined payment).

Each transcript was analyzed using best practices
for content analysis and coded into themes
(Krippendorff, 2018; Neuendorf, 2017). We used a two-
stage coding process that drew upon Eisenman et al.
(2021). We began with three deductive categories
based on the literature review and then coded using
inductively created subcategories (Technical Appendix
Table 1) to increase reliability (Montgomery &
Crittenden, 1977). Three team members read interviews,
initially coded responses, and then created a common
set of inductive subcategories (MacQueen et al., 1998).
Content analyzed for this article focused on climate
events, gaps in adaptation planning, and neighborhood
assets, taken from a broader set of interview questions
(Technical Appendix Table 2). To increase accountability,
we provided participants with a summary of interview
themes.

Closing the Climate Gap

This research approach has at least two limitations.
The uneven history of university engagement with this
neighborhood and the gap in educational opportunity
between interviewees and interviewers may have con-
tributed to feelings of mistrust that affected interview
content to some degree. We also acknowledge that 25
participants cannot fully represent a neighborhood of
48,000; however, interviews provided examples of the
types of information residents might share about cli-
mate-related events and therefore contributed value
toward our research questions. This study also would be
complemented by perspectives from additional munici-
pal staff who work in aligned units such as water,
energy, and urban forestry.

Climate Adaptation-Related Issues,
Assets, and Strategies Shared by
Residents

Residents provided information about local issues, assets,
and strategies (Table 3), with highlights that differed from
or extended existing research about local knowledge
used in adaptation-planning described in the following
section.” In general, findings supported earlier empirical
studies while adding novel themes not found in existing
research focused on local knowledge used in adaptation-
related planning, including cascading harms and
repeated trauma from climate events, a lack of trust, and
community capacity. We address how these findings
answer our second research question below.

Local Issues

PROBLEM DEFINITIONS

Many Navigators referred to cascading harms from past
flooding and repeated trauma from both past and antici-
pated flooding. Several Navigators described an amplifica-
tion of flooding-related stressors, including damage to
homes from water and mud, followed by mold; financial
stress of repairs; and psychological impacts of floods and
their aftermath. Residents expressed anxiety about reoc-
curring impacts on children and other vulnerable resi-
dents. Many interviewees emphasized trauma stemming
from repeated, and future risk of, flooding:

| used to love and enjoy thunder and lightning and
pouring rain, because that's the way it was in Mexico.
The best thing was seeing God himself. But now, you
don't. And it's sad, because this is something that you
enjoyed. And now, you're thinking—3 o’clock in the
morning, you're thinking, “Should | go and check to see
if my neighbors are flooded?”

Numerous Navigators mentioned significant
mental health impacts that resulted from ongoing and
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Table 3. Summary of Climate Navigators’ shared local knowledge organized by the provisional typology of local know-

ledge used for climate adaptation planning from

Climate Navigators’ local issues

Problem definitions, including:

e (ascading harms and repeated trauma from

e Mental health implications of climate events
e lack of trust in municipal departments and staff
e Inadequate stormwater systems

e Inequitable stormwater systems in comparison to
other neighborhoods (existing inequalities)

Challenges:

e Displacement (both economic and from flooding)
e Factors contributing to flooding events (e.g.

increase in impervious cover)
Climate risk and conditions:

e Geographic identification of areas of significant
flooding

Climate Navigators’ local assets

Climate Navigators’ local strategies

e Community capacity and e Improvements to and maintenance of
increased preparedness
flooding e Nearby nature

stormwater infrastructure
e Better information
e An integrated plan

Note: Some categories may overlap because of the integrated nature of climate adaptation.

cascading threats of flooding. For example, interviewees
explained that they and their neighbors became tense
and anxious every time it rained, which they perceived
as contributing to severe illness.

Almost all interviewees mentioned a lack of trust
as a key issue. For example, one Navigator expressed
a lack of trust in the city because when this resident
saw debris backing up stormwater sewers and
requested that the city clean them, the city staff
member reported that the systems did not need
maintenance. The resident believed that subsequent
flood damage was due in part to poor stormwater
system maintenance. Several Navigators repeated ver-
sions of a similar story, in which residents tried to
clear debris from a blocked storm drain during a
storm event but were prevented from doing so by
municipal staff. The residents’ perception was that the
city provided inadequate stormwater maintenance
and then prevented residents from at least clearing
the drains. As a result, some residents’ homes ended
up with flood damage, further eroding trust.

Interviewees described inadequate and poorly
maintained stormwater infrastructure, and many par-
ticipants directly blamed the city’s inadequate main-
tenance of stormwater infrastructure and creek beds
as a primary cause of flooding. Others noted that the
neighborhood needed more and higher-capacity
stormwater infrastructure, especially when compared
with wealthier areas. In general, residents perceived
stormwater infrastructure as inadequate and strained
by growth.

CHALLENGES

Navigators mentioned displacement of residents as a
significant negative outcome from flooding, stemming
from renters moving because of flooding as well as buy-
outs. Other Navigators noted how economic displace-
ment intersected with neighbors being forced out by
flooding, as well as contributing to feelings of negative
mental health. One interviewee evocatively described
intersectional and cultural ramifications of economic
displacement:

And [l love] the people of course. Because if I'm
walking, everybody says, “Buenos Dias! Buenas Tardes!”
Like the way we do over there [in Mexico]. There’s no
person that you walk by that you don't say “Buenos
Dias” or “Buenas Tardes,” right? So, it makes you feel like
they're family. And this area of course has been a bit
gentrified where the people that live here don't look
like us anymore, and they are not—their culture is not
of a Buenos Dias, Buenas Tardes kind of people.

Navigators also noted specific areas in their neigh-
borhood that flood frequently or in ways that prevent
evacuation.

CLIMATE RISK AND CONDITIONS

Residents shared numerous reasons for flooding, includ-
ing topography, existing weather patterns amplified by

climate change, increasing impervious cover, and a his-

tory of floodplain homebuilding; they also described



impacts of extreme heat as well as areas of air quality
concern due to wildfire.

Local Assets

Interviewees frequently spoke of one category of local
assets not noted in existing research about residents’
local knowledge: community assets held by residents
that could contribute to adaptation. For example, sev-
eral Navigators noted that their neighborhood'’s experi-
ence has contributed to greater preparedness. One
observed that the self-organizing done by the residents
has helped unify the neighborhood and strengthen
social ties. Several interviewees remarked that when
Austin experienced 2021's winter storm, neighborhood
residents appeared to be better organized in their
response, perhaps due to increased communication
and preparation stemming from previous flood events.
In general, Navigators frequently mentioned strengths
of the Dove Springs community, commenting on
endurance of residents, family values and faith, and a
culture of support and unity.

Navigators often mentioned how residents checked
on each other before, during, and after climate-related
events. Residents maintained phone and text trees but
also went door to door, especially to check on the eld-
erly and residents with more limited mobility and moni-
tor flood infrastructure during events. Several Navigators
also identified the importance of stories told by resi-
dents to help their neighbors prepare for future cli-
mate-related events, to learn from past experiences, and
to celebrate successes and strengths. In addition, in a
neighborhood rapidly changing due to displacement,
stories provided an additional value of helping existing
and new residents better understand the neighbor-
hood's climate risks, past responses, and ongoing stress
stemming from inadequate infrastructure and prepared-
ness. Navigators also noted that it can be retraumatizing
for residents to retell stories about floods and other
events.

Though every interviewee shared stories about
damage and trauma caused by climate-related events,
participants also commonly identified the neighbor-
hood's natural beauty, especially its tranquility and
peacefulness, creeks, parks, trails, green space, and tree
cover. Although none of the interview questions asked
about neighborhood nature, numerous residents
referred to it. A few examples:

| saw this area ... and it was all of this beautiful green
space that | fell in love with. Because it was a little bit
like the way that we lived in Mexico, where we have

water and trees and trails.

| really like the area, the very big trees. | like the
green. ... | like being in touch with nature, because

Closing the Climate Gap

somehow it relaxes you and, and sometimes life is very,
very stressful and very in a hurry. But, being in contact
with nature, with the trees, that kind of gives me a little
peace.

Strategies

Navigators described several other adaptation strategies
in addition to solutions to improve communication and
flood monitoring described earlier. None of these strat-
egies matched the categories in Table 1, highlighting
the value of local knowledge but also the challenge of
scaling and transferring it. Residents frequently men-
tioned the need for increased maintenance and clean-
ing of stormwater infrastructure, perhaps in
collaboration with residents. Many Navigators shared
stories of how neighbors worked together to reduce
flood damage by voluntarily maintaining municipal
stormwater infrastructure, driving as a group across
flooded intersections to help force flood water out of
the road, moving cars to flood-safe streets, and building
structures to keep water out.

Navigators, while acknowledging that they had
good access to climate preparedness information due
to GAVA's programming, stated that other residents
needed better information. One Navigator identified a
need for a new plan that focuses holistically on long-
term stressors, such as food insecurity, as well as cli-
mate-related events.

In six interviews conducted with municipal staff for
background information, all municipal staff highlighted
support for more inclusion of local knowledge in adap-
tation-related knowledge. For example, a staff member
discussed the value of working with residents and
community-based organizations because it provides
information about lived experience to include in adap-
tation-related planning. A staff member acknowledged
a shift in how the city is approaching information
exchange with residents toward a more bi-directional
approach, and another expressed support for local
knowledge being more easily joined with scientific and
technical knowledge. Interviewees agreed with the
need for a portal that could provide a pathway for resi-
dents to share knowledge while also serving as a one-
stop shop for information needed by residents for cli-
mate preparedness.

New Considerations of How Local
Knowledge Can Inform Climate
Adaptation

Researchers emphasized the need to integrate local

knowledge into adaptation planning (Eakin et al.,, 2021;
Hahn et al,, 2020; Marino & Ribot, 2012; Shi, 2021; Yarina
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et al, 2019). We analyzed interview findings from resi-
dents co-designing a planning tool to explore what
local issues, assets, and strategies residents shared and
how this knowledge may be useful for adaptation more
broadly. These findings can inform the portal design,
advise adaptation planning needs in Austin, and provide
ideas for other municipalities as they consider whether,
and in what ways, local knowledge may be useful for
their adaptation-related planning.

Below, we highlight three contributions to scholar-
ship about residents’ local knowledge and municipal
adaptation planning: increase attention to mental
health effects of climate-related events; incorporate resi-
dents’ local knowledge-informed strategies, especially
those focused on community assets; and focus on gaps
in trust. To our knowledge, our findings are the first
empirical data about residents’ local knowledge and
adaptation planning that contribute to conversations
about increased attention to the mental health effects
of climate change and the need for trust building in
other sectors of climate planning (e.g., mitigation; Berry
et al, 2018; Charlson et al.,, 2021; Cianconi et al., 2020;
Fitzgerald, 2022; Koslov et al.,, 2021). Based on planning
theory and previous research, we contend that listening
to and integrating frontline residents’ own information
and preferences into adaptation-related planning can
increase procedural and recognitional justice as well as
potentially improve outcomes (Berke & Stevens, 2016;
Eakin et al, 2021; Fraser et al,, 2003; Malloy & Ashcraft,
2020; Martin et al., 2016; Yarina et al,, 2019). The types of
knowledge we describe in the previous section, and the
broader recommendations we share here, can be used
to improve climate preparedness, expand exchange of
local knowledge, and build trust with adaptation-related
institutions. Knapp et al.'s (2022) call to respect “the
diagnostic capacity of communities to identify their
own assets, opportunities, and planning and develop-
ment strategies” applies equally well to adaptation plan-
ning, in Austin and beyond, as to other planning
domains (p. 427). Planners can also use these descrip-
tions as they consider whether local knowledge might
bring value to their adaptation planning.

Acknowledge and Address Climate-Related
Mental Health Implications in Climate

Adaptation Planning

Our findings show that residents emphasized mental
health and trauma-related harms when considering
adaptation planning, suggesting that planners must
address ongoing and future mental health needs, a
topic not identified in existing adaptation plan analyses
(Lyles & Stevens, 2014; Preston et al,, 2011; Woodruff

et al, 2022; Woodruff & Stults, 2016). Interviewees
emphasized mental health harms associated with
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climate-related events and, in particular, reoccurring
trauma from living in unsafe neighborhoods. These find-
ings mirrored Koslov et al's (2021) description of how
“experiencing and re-experiencing the damage of one’s
home and neighborhood on an everyday basis can rep-
resent continuous emotional trauma” (p. 15). Until the
COA addresses this risk thorough infrastructure or equit-
able home buyout programs, residents will experience
ongoing stress related to climate-related events. Our
findings suggest municipalities should pay critical atten-
tion to mental health in adaptation planning, especially
in places like Dove Springs, where residents have experi-
enced reoccurring floods compounded by intersecting
stressors such as structural racism, poverty, and citizen-
ship status. As the COA develops their first resilience
plan, staff should consider including climate prepared-
ness goals, objectives, and policies that focus on pre-
venting future mental health harms as well as providing
resources to mitigate existing harms.

Interviewees offered two ideas about assets that
may partially address residents’ trauma: increased access
to green amenities and a focus on community capacity.
Participants’ focus on the positive emotional and mental
health benefits of green space and nature in their
neighborhood, though not a panacea, offers one tool to
support climate-related mental health, as long as
nature-based strategies take into account the risks of
green gentrification. Participants also emphasized their
community’s strengths and growing capacity; other
research has linked positive mental health trajectories to
when residents have built community capacity after cli-
mate-related events (Koslov et al., 2021). However, it is
important to note that although green amenities and
community capacity may foster positive mental health,
municipalities still must address root causes of harm.

Integrate Local Knowledge About
Community Capacity into Climate

Adaptation Planning

In our study, interviewees discussed community cap-
acity developed in the aftermath of climate-related
events in their neighborhood, as well as a diversity of
social and physical strategies that residents have devel-
oped. For example, Navigators described how they
organized to communicate information about flooding
conditions, formed groups of residents to monitor
stormwater ponds, and shared stories to help neighbors
understand the need to prepare. Infrastructure fragilities
such as those experienced in Austin and other places
during 2021's Winter Storm Uri make neighborhood-
scaled community capacity not only a complement to
technology-based strategies but also a necessity, which
supports existing research on the importance of



community capacity for disaster recovery (Aldrich, 2010;
Aldrich & Meyer, 2015).

Austin has an opportunity to integrate residents’
lived experiences about community capacity in future
planning efforts. For example, some Navigators serve on
the city's Resilience Community Advisory Committee to
contribute to Austin’s first resilience plan, and we have
shared these findings with city staff developing the
resilience plan (COA, n.d.d). Also in response to this find-
ing, the portal design has expanded to share and cele-
brate community strengths, alongside the original
intent of inventorying residents’ knowledge about chal-
lenges. Residents’ understanding of community assets
can also contribute to adaptation planning efforts in
other municipalities in the United States seeking to
build community-based safety nets into their strategy
portfolios.

Build Trust by Incorporating Local

Knowledge into Climate Adaptation Planning
Navigators emphasized the lack of trust many residents
feel for city staff and units, due to slow pacing of adap-
tation implementation, insensitive communications,
uneven distribution of infrastructure, and structural
racism. Our findings highlight the importance residents
place on trust building, which corroborates research
from related fields but places these patterns within a
different planning context: adaptation planning
(Fitzgerald, 2022; Lee, 2019).

Building trust in Dove Springs, or neighborhoods in
other places with similar histories, will take considerable
effort, time, and humility. Processes that increase trust
by incorporating local knowledge in adaptation plan-
ning offers one possible pathway forward (Stern et al,,
2023). As we have shared research outcomes with the
COA, staff has begun to incorporate some of the find-
ings into materials and programs such as the
ReadyCentralTexas.org site, which indicates willingness
to implement local knowledge (COA, n.d.c). And as the
Navigator program develops stronger connections with
Austin’s adaptation planning, more opportunities for
residents and municipal staff to collaborate, share know-
ledge, and co-design strategies may arise. For example,
in addition to the community capacity strategies dis-
cussed earlier, interviewees also shared suggestions
such as community-organized maintenance of storm-
water infrastructure and local expertise about drainage
and flood prevention (Technical Appendix Table 4).

Our findings suggest the need for additional schol-
arship focused on incorporation of local knowledge into
climate adaptation planning. Interviewees highlighted
the reoccurring trauma and mental health implications
of climate-related events, which has not yet been a
focus of adaptation planning that exists in Austin or in
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national surveys of adaptation plans (Cottrell, 2023;
Lieberknecht, 2023; Lyles & Stevens, 2014; Preston et al,,
2011; Woodruff et al,, 2022; Woodruff & Stults, 2016).
Likewise, the specific intersection of mental health, local
knowledge, and climate adaptation planning also
appears to be underexplored in planning scholarship.
As noted earlier, additional research with municipal staff
about their perceptions of the usefulness of specific
local knowledge and the feasibility of creating systems
to integrate it would deepen our understanding of the
role of local knowledge. We also suggest more investi-
gation into the potential of including residents’ local
knowledge in adaptation planning as a pathway to
building trust toward the public sector. Last, given that
residents in Dove Springs have already been imple-
menting locally informed adaptation strategies, we see
a need for research that better connects the distributive
justice potential of formalized resident-centered adapta-
tion implementation (e.g., workforce development,
well-paying jobs) with potential neighborhood-scaled
reparative justice outcomes (e.g., addressing infrastruc-
ture gaps). What adaptation benefits, alongside other
distributive and reparative justice outcomes, might
stem from an expanded Green New Deal jobs program,
in Austin or elsewhere, focused on strategies suggested
by interviewees, such as climate communication and
local stormwater design, maintenance, and monitoring?

Conclusion

Here we explore two research questions by analyzing
interview data from 25 residents who participated in a
community organizing and climate preparedness pro-
gram: What local knowledge do residents in this case
study share about climate adaptation, and how might
this knowledge be useful for climate adaptation? Our
findings led to three recommendations for adaptation
planning that came directly from frontline residents:
increase acknowledgment of and attention to mental
health effects of climate-related events, integrate local
knowledge about community capacity, and build trust
with residents by incorporating local knowledge into
adaptation planning. Through consideration of these
recommendations, we suggest that planning scholars a)
join others as they seek to increase attention to inter-
sections among mental health, climate change, and
adaptation; b) investigate the potential for inclusion of
residents’ local knowledge in adaptation planning to
serve as a mechanism to build trust; and c) explore the
potential to match distributive justice benefits to repara-
tive justice outcomes via adaptation strategies that inte-
grate local knowledge. Our findings contribute to
emerging research on climate adaptation planning and
local knowledge, including that focused on community
capacity, mental health, and trauma.
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NOTES

1. We differentiate local knowledge from citizen science, with
citizen science defined as “invit(ing) laypersons to contribute
observations, perspectives, and interpretations feeding into
scientific knowledge systems,” compared with local knowledge as
a separate knowledge system operating in parallel to scientific
knowledge (Tengo et al., 2021, p. 503).

2, The City of Austin defines climate preparedness as “having the
necessary policies, infrastructure, relationships, and behaviors in
place to prepare for and recover from climate impacts,” both at
home in and within a community (City of Austin, n.d.a). The city’s
definition of climate preparedness is aligned with the definition
of climate adaptation we use here and is broader than disaster
preparedness, which is defined as knowledge and ability held by
governments, organizations, and individuals to anticipate,
respond to, and recover from disasters such as floods, heat
events, and wildfires (United Nations Office for Disaster Risk
Reduction, n.d.).

3. The Imagine Austin Comprehensive Plan, the Resilience Action
Plan for City Assets and Operations, the City of Austin Hazard
Mitigation Plan, Austin Water Utility’'s Water Forward Plan, Austin/
Travis County Community Wildfire Protection Plan, the City of
Austin Urban Forest Plan, and the City of Austin Climate Equity
Plan (City of Austin, n.d.b).
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4. Table 4 in the Technical Appendix shows existing research
compared with the Navigators’ information (Tables 1 and 3
combined).
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