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ABSTRACT

Water systems in the American West are under mounting stress as climate change accelerates aridification and tensions grow
over competing demands for scarce water resources. As socio-ecological pressures compound, siloed thinking and governance
undermine the development of innovative water management approaches. A new generation of water practitioners is rising to
meet this challenge. But working within this complexity requires systems understanding, transdisciplinary expertise, cultural
competence, and collaborative leadership. As a multidisciplinary group of graduate students and field program leaders working
on water in the West, we argue that experiential learning offers a powerful pathway to prepare future water practitioners with
the skills they need to address wicked water problems. In this Commentary we present a set of best practices, grounded in our
shared experiential learning experience, to guide the design of inclusive and transformative field opportunities for students en-
gaging with water challenges across diverse geographic contexts: (1) dedicated time to orient as a team; (2) circular mentorship
that generates radial impacts; (3) place-based site visits; and (4) secure funding. We offer a case study in the Colorado River Basin
to demonstrate how the application of these design principles can support future experiential learning initiatives that cultivate
water practitioners equipped to work across institutional, cultural, and hydrologic boundaries.

as aridification intensifies shortages (Dettinger et al. 2015;
Overpeck and Udall 2020). Yet, historical precedent has led

1 | Introduction

Water management in the American West is a wicked prob-
lem, characterized by socio-ecological uncertainty, com-
peting priorities, entrenched legal frameworks, and siloed
thinking and governance (Freeman 2000; Hargrove and
Heyman 2020). These systemic challenges are constantly
evolving, making it difficult to find solutions that satisfy di-
verse water users. Overuse and climate change are on a col-
lision course in the West, a crisis that promises to worsen

to path dependencies and infighting in Western water man-
agement, limiting our collective capacity to adapt and to re-
envision dominant paradigms (Dilling et al. 2023). Addressing
these water challenges requires moving beyond the status
quo through reflexive,! pluralistic thinking about power and
scale, supported by collaborative practice bridging multiple
disciplines (Macpherson et al. 2024; Rusca et al. 2026). As
water professionals attempt to negotiate outdated water laws,
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address aging infrastructure, and align management with un-
certain hydrologic realities, the ability to bridge conflicting
human interests with ecological interdependencies is crucial.

One antidote to addressing the wicked nature of Western water
management lies in ensuring that practitioners,?> especially
early in their careers, are equipped with systems understanding,
cross-sector fluency, collaborative capacity, and cultural compe-
tence. Systems understanding enables practitioners to analyze
interconnected challenges, while cross-sector fluency empow-
ers them to engage more effectively in developing constructive
solutions across domains. Equally important is cultural com-
petence, which we characterize as the ability to engage across
cultural differences in contextually appropriate ways that pri-
oritize humility, respect, adaptability, and continuous learning
(Quigley 2015). Embodying these skills can help reduce the risk
of perpetuating injustice® or deepening conflict.

Students across fields must be prepared to navigate difficult
tradeoffs as they shape our water future. They must not only be
technically skilled (e.g., through classroom-based learning and
internships) but also well-versed in the on-the-ground reality of
how water is negotiated, used, moved, and tracked across socio-
ecological settings and scales. We argue that experiential learn-
ing (hereafter, EL) offers one of the most powerful pathways to
prepare the next generation of water leaders with the expertise
they need to solve our entangled water challenges.

1.1 | Western Water Case Study: Learning in Place

This Commentary centers on the Climate Adaptation Science
Academy Experiential Learning Expedition (CASA ELE), a pro-
gram organized by Secure Water Future, a multi-institutional
research collaborative focused on water resilience across the
semi-arid West. CASA ELE combines site visits, river rafting,
and mentorship to build student familiarity with the complex-
ities of water management, climate adaptation, and transdisci-
plinary collaboration.

In 2025, the 10-day CASA ELE program explored the Upper
Colorado River Basin (UCRB) as a salient case study of growing
pressures on Western water systems. Across the Colorado River
Basin (CRB), the compounding effects of prolonged drought,
changing snowpack-runoff dynamics, groundwater depletion,
and legacy legal frameworks threaten water and food security for
key ecosystems and over 40 million people (Schmidt et al. 2023).
To understand the practices and perspectives of agricultural,
municipal, industrial, and recreational users in context, our co-
hort visited the UCRB, meeting with farmers, water managers,
a Tribal water resources department, policy advocates, and re-
searchers. We also spent four days on the Yampa River, the last
major free-flowing tributary of the Colorado River (Figure 1),
alongside five career water practitioners, four raft guides, and
three program leaders.

We write as the 2025 CASA ELE cohort, a team of eight graduate
students and three program organizers from five public Western
U.S. universities. With diverse personal histories, cultural heri-
tages, and academic backgrounds spanning social science, earth
science, engineering, and policy, we share a commitment to

FIGURE 1 | Conceptual map of water sectors and institutional ac-
tors dependent on the Upper Colorado River Basin that participants in-
vestigated during CASA ELE 2025. (A) Hydropower: With over 1700
dams, the Colorado River Basin (CRB) has a hydropower capacity of
4,200MW and contributes an affordable source of low-emission energy
(U.S. Bureau of Reclamation 2021). (B) Recreation: The Colorado River
and its tributaries support numerous recreational activities, including
rafting, swimming, and fishing, generating important socioeconomic
benefits for the region. (C) Unregulated Flows: Natural flow variability
is vital for healthy river ecosystems, sustaining biodiversity, and sup-
porting key processes such as channel formation and species’ life cy-
cles (Schook et al. 2016). (D) Agriculture: Spanning more than 5 million
acres, irrigated agriculture accounts for roughly half of total CRB water
use and supplies substantial produce, grains, and livestock feed for do-
mestic and international markets (Richter et al. 2024). (E) Tribes: The
CRB is home to 30 federally recognized Tribal Nations whose lives, live-
lihoods, and cultural relationships are sustained by the Colorado River
and its tributaries (McKinney et al. 2023). (F) Municipalities: CRB wa-
ter resources support over 40 million municipal water users, providing
a critical portion of the water supply to major cities such as Phoenix
(AZ), Las Vegas (NV), and Los Angeles (CA). (G) Basin Governance:
CRB governance is distributed among hundreds of institutions, from
municipal water agencies to irrigation districts, within and across basin
and sub-basin boundaries.

building more just and resilient water futures. In composing this
reflexive article, we held dual roles as participants and analysts,
drawing on our own field notes and post-program reflections
to contextualize our experiences. Though limited to our case
and positionalities, we offer our reflections on one example of
an EL program that others can further develop in their unique
contexts. We believe the principles we detail hold relevance for a
wide audience of students, faculty, and staff at academic institu-
tions, along with potential funders, invested in water education.

Our cohort's CASA ELE demonstrated the significant value of
field-based learning for equipping early career water practi-
tioners with the skills they need to be effective future water lead-
ers. While this commentary examines our shared experience
in the UCRB, wicked water problems are ubiquitous, and we
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believe this approach also has broad applicability across other
geographic contexts. The transboundary basins of the Klamath
River, Rio Grande/Bravo, and Great Lakes in North America, for
instance, face similar tensions related to interstate governance,
competing demands, ecological degradation, and hydroclimatic
uncertainty (e.g., Doremus and Tarlock 2008; Richter et al. 2025;
Annin 2019).

2 | Design Principles for Experiential Learning
Expeditions

In this Commentary, we reflect on our cohort's field experience in
the UCRB and identify four key design practices to guide the devel-
opment of inclusive and transformative EL programs: (1) dedicated
time to orient as a team; (2) circular mentorship models and dia-
logue that generate radial impacts; (3) place-based site visits that
ground learning in diverse knowledge systems; and (4) funding
structures that support equitable participation.

These observed best practices mirror other positive analyses
of EL—that is, learners are curious and engaged participants;
knowledge is situated in place and time; learners are exposed
to new, challenging experiences; learning centers real-world
problems; and reflection transforms experience into meaning-
ful knowledge (Kolb 2015; Morris 2020). CASA ELE offers an
example of these principles in action, while contributing a novel
approach through our circular mentorship and radial impacts
framework discussed below.

2.1 | Orienting as a Team

Successful collaboration and group integration depend on guid-
ance and facilitation, especially among students and researchers
shaped by distinct analytical traditions. The team orientation
process lays the groundwork for honest dialogue and creative
problem-solving across disciplinary languages and backgrounds.
This process requires time and facilitation to build trust, respect,
and collaborative capacity (Bennett and Gadlin 2012; Steger
etal. 2021). EL offers a potent opportunity to fast-track this process
through collaborative, hands-on experience.

Leadership and participants play key roles in ensuring success-
ful team cohesion. CASA ELE leadership laid the groundwork
by (i) setting clear goals, (ii) designing an intentionally hetero-
geneous cohort, and (iii) fostering engagement. Students then
opted in and created a dynamic co-learning environment that
transformed team orientation into team building.

i. Setting goals: CASA ELE 2025 aimed to introduce grad-
uate students to the interconnected hydroclimatic and
sociopolitical challenges we face in Western water man-
agement, while building skills in climate adaptation
science, science communication, and transdisciplinary
problem-solving in a field setting. In the months preced-
ing the trip, program leaders established connections with
water practitioners from diverse sectors who were willing
to meet with our cohort, forming the basis of our itinerary
(see Figure 1). Two months out, program leaders began
facilitating weekly Zoom discussions on readings cover-
ing water justice, CRB governance, team science, and EL.

Students were prompted to flag resonant quotes and come
prepared to discuss connections to our research and per-
sonal experiences.

These regular meetings fostered interpersonal and domain-
specific familiarity. For example, one conversation centered on
a temporary release of Colorado River water to the delta along
the U.S.-Mexico border for ecological restoration. This case led
to an animated exchange about the value of water management
actions with transient ecological and economic effects, but po-
tentially pivotal sociopolitical impacts. Through these interac-
tions, we developed a shared language, grounded in openness
and curiosity, essential to an effective team dynamic.

During these meetings, we also reviewed the trip itinerary, set
expectations for participant engagement, and established a list
of trip goals and questions for site visit hosts, ensuring that ev-
eryone was prepared to make the most of the field experience.

ii. Cohort heterogeneity: Trip leaders intentionally assem-
bled a group of graduate students from various disciplines,
backgrounds, and institutions who could learn from one
another and contribute to CASA ELE's learning objectives.
Participants contributed insights from their lived experi-
ences and prior work in both domestic and international
contexts, broadening everyone's understanding of water
challenges and solutions.

For example, drawing students with expertise in soil science
in Peru and Utah into conversation with others focused on
California groundwater policy surfaced cross-cultural com-
monalities that might not emerge within a disciplinary silo or
in conversations where practitioners mostly share sociocultural
worldviews and professional trajectories. As a cohort, we com-
mitted to building an inclusive and democratic learning com-
munity, allowing us to expand our conceptual repertoires and
co-produce new forms of knowledge (Rusca et al. 2026).

iii. Fostering engagement: In the field, program leaders de-
vised schedules that balanced formal meetings, reflec-
tion periods, writing activities, and unstructured social
time to cultivate curiosity and support dialogic learning.
For instance, while resting along a riverbank in Grand
Junction on day one, we each answered the question,
“What do you bring with you to the field?” Responses
included “a notebook,” “river waders,” and “a voice re-
corder,” offering windows into participants’ values and
training. This simple exercise quickly led us to recognize
the complementary strengths of our respective meth-
odological approaches, allowing us to “find common
water.”

These activities encouraged active listening and reflexivity,
core components of adaptive management vital for achieving
sustainability goals with diverse actors (e.g., McLoughlin et al.
2020; Moleka 2026). By gaining familiarity with each other's
positionalities and problem-solving approaches, our team was
better prepared to engage in honest dialogue about complicated
topics like water rights and environmental justice. Rather than
aiming to alleviate all frictions, these practices help transdisci-
plinary teams adeptly navigate the shared and divergent priori-
ties that underlie water resource conflicts.
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2.2 | Circular Mentorship

In EL settings, mentorship helps participants to navigate uncer-
tainty and translate field-based insights into a more nuanced
perspective. Mentorship is a critical component of knowledge
transfer and is especially important within water systems,
where information and governance are dispersed across gener-
ations and domains.

Conventional forms of mentorship are often top-down (see ver-
tical mentorship, Figure 2), where a more experienced authority
shares knowledge and skills with someone less senior (Keindnen
and Gardner 2004). But in complex systems like Western water,
knowledge sharing can benefit from horizontal mentorship,
which emphasizes reciprocity and shared vulnerability among
peers with diverse expertise (Martin and Olejnik 2025).

Building upon this idea and applying it to water systems, we
argue that circular mentorship—wherein knowledge flows
across generations, disciplines, and positions of authority non-
hierarchically—is a more generative means of learning. Circular
mentorship encompasses both horizontal mentorship and rotat-
ing leadership, where different people “shine” in different mo-
ments by drawing on their expertise in group settings (Martin
and Olejnik 2025; Murrell et al. 2021; Gosser Jr. et al. 2010). In
circular mentorship models, every participant is both a mentor
and a mentee on a shifting basis. This form of learning places
value on multiple forms of applied knowledge and lived experi-
ence, rather than only published scientific knowledge.

Circular mentorship is particularly applicable in water resource
management, as it helps early career practitioners build the in-
tra- and intergenerational social ties necessary for knowledge
transfer and resilience in water systems (Wolfe et al. 2013). The
capacity to listen across differences and bridge perspectives is
an undervalued professional skill that is needed in fraught water
negotiations across sectors.

CASA ELE's organizers encouraged circular mentorship by in-
viting six professionals with experience in water-related fields
(e.g., ecology, hydrogeology, engineering, and policy) to join for
fourdays of rafting on the Yampa River. Instead of establishing
vertical mentor-mentee dynamics (e.g., through assigned ad-
visors or scheduled lectures), participants were encouraged to

move fluidly between roles in teaching and learning about each
other's work. For example, in one moment, a professional hy-
drogeologist translated an abstract concept, water budgets, into
a tangible lesson, pointing out cottonwood terraces that record
wet and dry years. A student then chimed in, using that same
environment to highlight the hydrologic and geomorphologic
differences between managed and free-flowing rivers. Next,
a raft guide described the careful calculations and expert ma-
neuvers required to navigate river currents under high and low
water conditions. This exchange would have been unlikely in a
traditional classroom or field setting, where deference to senior
researchers might have silenced students’ perspectives, or where
a raft guide's embodied knowledge might have been dismissed
as anecdotal.

Spending four days in close proximity outside of formal settings
reduced hierarchical barriers to communication, further sup-
porting our circular mentorship model; together, we shaped an
expedition ethos rooted in humility, adaptability, and creativity.
We also expanded our networks across communities and built
trusted relationships that we can call on in the future when
confronting tough challenges in the water space. As one student
framed it,

Elevating curiosity empowers those with less
expertise in a given subject area to guide group
inquiry, leading to richer, more impactful learning.
Curiosity and connection is what fuels professionals’
lifelong commitment to learning, making them more
adaptable to changing contexts they will encounter in
the real world.

Deliberately training students using a circular mentorship
model can inspire them to carry this approach forward into
their home communities and wider settings. As students pass on
and apply newly acquired knowledge and skills through their
networks, they extend situated learning out into broader com-
munities of practice (Lave and Wenger 1991). While Lave and
Wenger's theory centers situated learning within sustained com-
munities of practice, we expand this framework to encompass
the downstream effects of intensive but ephemeral programs
like CASA ELE. We characterize these ripple effects as radial
impacts, including but not limited to participants’ transfer of

Vertical Horizontal Rotating Circular Radial
Mentorship Mentorship Leadership Mentorship* Impacts*
Mentor K:N
2222 :

[
—
Knowledge
Transfer
@
=

Student

LS

FIGURE 2 | Circular mentorship combines vertical and horizontal mentorship with rotating leadership, where participants alternate between

mentor and mentee roles. It provides a reciprocal mode of knowledge sharing that can be carried into other settings, generating radial impacts that

extend beyond the original learning environment. *Our distinct contributions to experiential learning frameworks.
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knowledge, values, and engagement approaches gleaned from
an EL experience.

Our cohort’s water education initiatives over the past year il-
lustrate how lessons from the UCRB trip have carried forward,
producing radial impacts across subsequent efforts. For exam-
ple, several participants have drawn on their CASA ELE experi-
ence to design and lead EL trips in the Noce (Italy), Yuba (CA),
and Tuolumne River (CA) watersheds, along with a seminar on
the CRB.

2.3 | Site Visits

Facilitated site visits are an essential component of water sys-
tems education, revealing the intertwined social-ecological
and hydrological realities of water management in situ. While
school classrooms build theoretical and technical knowledge
bases, learning from practitioners onsite, with rivers and can-
yons as living classrooms, can anchor concepts in the com-
plexities of the real world (Lave and Wenger 1991). Immersion
in these outdoor and community settings can also inspire
personal investment and action (Ardoin et al. 2026). This is
critical for future water practitioners as we prepare to navigate
contested management challenges in regions like the CRB,
where deep divides across governance, science, and communi-
ties are entrenched in a profoundly altered hydrology (Scanlon
et al. 2025).

Our 2025 CASA ELE cohort visited a range of sites in the UCRB
as we traveled downriver, from the Shoshone Power Plant, the
Colorado River Water Conservation District, and Colorado
State University's Western Colorado Research Center to the Ute
Indian Tribe Water Resources Department and Commission
(WRDC) (Figure 1). These visits showed how larger forces, such
as climate change and legacy allocative water policies translate,
often unevenly, into local and individual impacts.

Each stop included structured and informal interaction; typ-
ically, our host shared a presentation or walking tour to pro-
vide historical context and an overview of their organizational
responsibilities. During our visit with the Ute Indian Tribe
WRDC, leaders presented on the tribe's history of water rights
advocacy, leading to a discussion about displacement, structural
racism, chronic disinvestment, and attritional water rights ne-
gotiations. In Colorado’s Western Slope, an extension specialist
demonstrated how to read drought in the curl of a grape leaf. At
a Palisade cidery, peach farmers recounted their adaptation to
shifting land and water rights claims. And along the rivers' edge,
anglers and raft guides championed dam releases that promote
local recreation economies and healthier fisheries.

At times, hosts' perspectives were in tension, highlighting the
trade-offs inherent in water management and prompting us to
reconsider our own assumptions about what an equitable out-
come might entail. One difference in opinion related to the
degree to which policies should prioritize investments in techno-
logical fixes versus fundamentally rethinking water governance
frameworks, while another related to growers' willingness to
forgo water use for compensation, leading to reflection on fam-
ily legacies and evaporating livelihoods. These debates remained

unresolved in our brief time together; yet they offered a window
into the conflicting, sometimes existential, considerations water
practitioners confront as they navigate cultural identity and hy-
drosocial relations.

Similarly, our team was not always in consensus about how to
reconcile different knowledges and worldviews; a tension intrin-
sic to wicked water problems (Hargrove and Heyman 2020). The
challenges and perspectives shared by each practitioner shifted
our own thinking from seeking a single ‘right’ answer to a plu-
ralistic systems approach that works within the messy politics
of water (Borner et al. 2010; Rusca et al. 2026). These multiple
pathways mirrored the compromises we will encounter in pro-
fessional life, where problems rarely have straightforward solu-
tions. We began to understand, as a program leader from our
team expressed,

Sometimes tension isn't going to get resolved and you
just have to work within it. In fields like water, the
most durable outcomes are often less about consensus
and more about sustaining working relationships
across differences and disagreements. And that
comes back to trust, interpersonal knowledge, and
grace you gain and give in these ELE-type settings

that is harder to come by elsewhere.

Systemic reflection gave us a framework, but it was time on
the river that instilled embodied knowledge and strengthened
mutual trust, reinforcing our commitment to a more equita-
ble water future. At the confluence of the Yampa and Green
Rivers, we paused near the proposed site of Echo Park Dam,
whose construction would have altered canyon ecosystems and
flooded upstream reaches were it not for dedicated conserva-
tion advocacy. In this moment, the confluence symbolized the
conflicting priorities at the heart of the basin, bringing our fu-
ture water imaginaries* into clearer alignment with the lived
consequences of policy and politics. Together, we grappled with
the potential impacts of water allocation reforms and consid-
ered the reparative actions necessary to sustain the UCRB's
long-term future.

While systems-level understanding and cultural competence
cannot be fully developed over the course of a 10-day trip, EL
can provide concentrated practice applying these skills, gener-
ating radial impacts as students embody this approach in fu-
ture work.

2.4 | Funding

The existence of EL programs, and their accessibility to stu-
dents from diverse backgrounds, depends on sustained fund-
ing and strong institutional support. Dedicated funding for
staff time enables program leaders to design a cohesive itin-
erary and to build meaningful relationships with hosts, men-
tors, and students. Meeting onsite with practitioners requires
robust funds for transportation, lodging, food, equipment, and
course materials. Ensuring full financial support for every
participant removes barriers to participation,® enabling stu-
dents to focus on learning.

JAWRA Journal of the American Water Resources Association, 2026
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For Secure Water Future, sustained federal funding enabled
the CASA ELE program to support 59 participants over 4 years
of fully funded field experiences in highly contested water-
sheds across the West, including the Tuolumne River (CA) and
the Rio Grande (NM). This continuity allowed organizers to
iteratively evolve the program design, which annual funding
cycles would not have allowed, and to lead several other pro-
grams, including a water science academy for Central Valley
(CA) middle schoolers and Tuolumne River rafting trips for
water sector professionals. Program leaders intentionally car-
ried forward the ethos and circular mentorship structure of
the UCRB trip by facilitating similar team orientation and
field activities.

Funding one trip can have ripple effects. As graduate students
at public institutions, we recognize the valuable and transfor-
mative opportunity we were given. Following our ELE, our
cohort has remained in close conversation, sharing opportuni-
ties, co-authoring this paper, and leading previously mentioned
learning experiences for other students. We have also stayed in
touch with program mentors about research and professional
pathways. This continued engagement demonstrates the radial
impacts of EL in shaping lasting support networks across ge-
ographies, institutions, and disciplines, which secure funding
enables.

3 | Conclusion

One of the challenges perpetuating our Western water para-
digm is the siloed, distributed nature of water management.
As the forces of past water governance decisions and resource
management and present socio-ecological conditions col-
lide, water practitioners find themselves facing complex and
charged crises. To imagine solutions that move toward a more
secure water future, we need to train water practitioners in
ways that encourage them to build solutions that bridge disci-
plinary divides and competing priorities without perpetuating
injustice.

In this commentary, we present four components critical to
successful EL: (1) orienting as a team, (2) circular mentorship,
(3) site visits, and (4) funding. Further, we argue that EL of-
fers one of the most powerful pathways to equip early career
water practitioners with the systems understanding, transdis-
ciplinary expertise, collaborative capacity, and cultural compe-
tencies they need to address water challenges across contested,
resource-limited water basins in the U.S. West and beyond. We
offer these reflections in support of EL opportunities that invest
in the adaptable, grounded, and culturally skilled future water
leaders we need to address the evolving challenges of this and
future eras.
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Endnotes

!Drawing on multiple scholarly framings (Barry et al. 1999; Allen
et al. 2019), our team defines “reflexivity” in research as an ongoing,
critical process of individual and collective introspection on one's
positionality (i.e., realities, identities, and knowledge) within a given
context, undertaken in the pursuit of transformative learning and to
deepen academic and societal relevance of a collaboration.

2Here we define “practitioners” as policymakers, organizational and
civic leaders, agriculturalists, water operators, educators, schol-
ars, and others who contribute to studying and stewarding water
systems.

3Building on scholarship that conceptualizes water justice as rela-
tional and context-dependent (Zwarteveen and Boelens 2014; Harris
et al. 2017; Sultana 2018), we define “water injustice” as the inequita-
ble allocation of water-related resources, benefits, and harms within
and across communities and scales. This includes inequities in the
decision-making processes that affect participation, agency, and
accountability.

4Water, or hydrosocial, imaginaries help us view water not only as a
physical resource, but also as mediated and co-produced by the in-
stitutions and technologies that govern its social nature (Berry and
Jackson 2018). These imaginaries encourage and constrain the kinds
of actions we feel we can take (as possible, appropriate, reasonable, and
legitimate).

SThere are also substantial opportunities to innovate experiential learn-
ing programs to offer multimodal experiences that accommodate di-
verse physical, sensory, and cognitive needs (e.g., virtual field trips
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leveraging interactive GIS tools or tactile maps or models). Funding is
thus essential for expanding programmatic capacity and implementing
more inclusive approaches to place-based water education.
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