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Global climate models project that New Mexico’s Upper Rio Grande watershed is

expected to become more arid and experience greater climatic and hydrological

extremes in the next 50 years. The resulting transitions will have dramatic

implications for downstream water users. The Upper Rio Grande and its tributaries

providewater to about half of NewMexico’s population, including the downstream

communities of Albuquerque and Santa Fe, and surrounding agricultural areas.

In the absence of formal climate adaptation strategies, informal governance

arrangements are emerging to facilitate watershed climate adaptation strategies,

including fuel treatments and stream remediation. One example is the Rio

Grande Water Fund (RGWF), a collaborative e�ort coordinating work to protect

storage, delivery, and quality of Rio Grande water through landscape-scale forest

restoration treatments in tributary forested watersheds. This article examines

the RGWF as one example of an emerging adaptation strategy that is working

within—and beyond—existing legal and policy frameworks to accomplish more

collaborative e�orts across jurisdictional lines and administrative barriers. We

identified ten (10) key characteristics of adaptive governance from the relevant

literature and then applied them to the RGWF’s experience in the watershed to

date. Key findings include: (1) the RGWF’s approach as a collaborative network

created the right level of formality while also keeping flexibility in its design, (2)

a scalar fit to the environmental challenge built social capital and investment

in its work, (3) leadership from key stakeholders leveraged opportunities in the

watershed to create and maintain stability, and (4) use of adaptive management

and peer review processes built capacity by creating the feedback loops necessary

to inform future work.

KEYWORDS

adaptive governance, climate change, resilience, RioGrandewatershed, RioGrandeWater

Fund

Introduction

Global climate models project that average temperatures in New Mexico’s Rio Grande

Watershed will increase between 1◦ and 6◦ F compared to the late 20th century over the

next 50 years (Iturbide et al., 2021). This increase will have a transformative impact on New

Mexico’s water supplies, as temperatures push headwater forests past ecological thresholds,

facilitating forest die-off and making them increasingly vulnerable to catastrophic wildfire
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(Williams et al., 2013; NewMexico Bureau of Geology and Mineral

Resources, 2022). The Upper Rio Grande and its tributaries provide

water to about half of New Mexico’s population, including the

downstream communities of Albuquerque and Santa Fe, and

surrounding agricultural areas (Benson et al., 2014). The resulting

ecological transformation will create increasing societal challenges

for these downstream water users who depend upon functioning

watersheds not only for water supply but also water storage, natural

filtration, and flood control, among other ecosystem services (U.S.

Department of the Interior, Bureau of Reclamation, 2013; Benson

et al., 2014).

The Rio Grande Water Fund (RGWF) is a promising response

to such ecological and societal challenges. It is a collaborative effort

involving coordinating work at a watershed scale to protect storage,

delivery, and quality of Rio Grande water through landscape-scale

forest and watershed restoration treatments in tributary forested

watersheds. Created following New Mexico’s Las Conchas fire in

2011, the RGWF has a goal of implementing forest restoration

on 600,000 acres between 2014 and 2034 (Rio Grande Water

Fund, 2014). This article examines the RGWF as an emerging

strategy within the adaptive governance framework. The RGFW

offers a window into the types of collaborative approaches to

climate adaptation—in this case, water funds—that are emerging

across jurisdictional lines and administrative barriers to address

wildfire mitigation and watershed protection (Brauman et al.,

2019). It provides an example of the growing role played by non-

governmental actors in leading collaborations (Wang and Ran,

2021).

The RGWF primarily employs biomass removal—usually

prescribed fire or mechanical thinning of trees—to reduce the

probability of high-intensity wildfire and retain functioning forest

and watershed systems. This is both a climate mitigation strategy

by way of reducing the impact of wildfire on carbon emissions

(Wiedinmyer and Hurteau, 2010) and a climate adaptation strategy

by way of reducing the impact of wildfire on source water

for downstream communities by minimizing impacts from post-

wildfire sedimentation and debris flow (Rio Grande Water Fund,

2014). As of 2022, the RGWF has over 100 partner groups

as signatories to its charter and together, they have facilitated

∼251,000 acres of forest restoration activities, placing them on

target to meet their goal of 600,000 acres by 2034 (Rio Grande

Water Fund, 2014). Approximately 6.3 million dollars have flowed

through the RGWF, with The Nature Conservancy (TNC) acting

as the fiscal agent since 2014, to partners to complete thinning,

prescribed fire, stream and wetland restoration, collaboration, and

planning projects (Rio Grande Water Fund, 2015, 2016b, 2017,

2018, 2019, 2020, 2021, 2022).

After first providing some overarching context regarding the

climate challenge facing the watershed and how the RGWF

operates, we identify ten (10) key characteristics of adaptive

governance from the relevant literature and then apply them to the

RGWF’s experience in the watershed to date.

New Mexico’s climate challenge

New Mexico’s Upper Rio Grande watershed is expected

to become more arid and experience greater extremes in the

next 50 years (Iturbide et al., 2021). This projection is broadly

consistent across four generations of global climate model

assemblages and reports published by the Intergovernmental Panel

on Climate Change (IPCC), with high confidence that average

surface temperatures will increase and lack of consensus on how

precipitation will change. The newest available data from the sixth

generation of global climate model assemblages suggests 1 to 6◦ F

of warming in the Rio Grande Basin, depending on whether and

to what extent emissions of greenhouse gases are curbed (Iturbide

et al., 2021). Higher temperatures and similar average annual

precipitation will increase demand for water from vegetation,

increase evaporation, diminish snowpacks, and lower soil moisture

(New Mexico Bureau of Geology and Mineral Resources, 2022).

Together, these changes are placing New Mexico on a path toward

increasing aridity and more severe droughts.

Increasing aridity and more severe droughts will push many of

New Mexico’s ecosystems past their resilience thresholds, causing

widespread and non-linear reorganization of vegetation cover

and ecohydrological feedbacks. Headwater forests are already

experiencing larger and more severe wildfires (Mueller et al.,

2020; Ball et al., 2021), drought-induced forest diebacks (Allen,

2007), and novel insect outbreak dynamics (Anderegg et al., 2015;

Elliott et al., 2021). These new disturbance regimes are expected to

push many forests into novel shrub-dominated states, with little

possibility of return to forest (Guiterman et al., 2018; Davis et al.,

2019, 2020; Coop et al., 2020). The loss of forest for shrublands,

which tend to have barer and drier soils and lower transpiration,

will amplify regional warming and aridification (Duman et al.,

2021).

Wildfire and loss of forests and snowpack in headwater systems

will challenge downstream users and ecosystems. Initially, forest

loss and accompanying reductions in watershed-scale transpiration

may cause increases in streamflow (Wine and Cadol, 2016;

Williams et al., 2022). However, the resulting water can easily

erode severely burned hillslopes and arrive downstream in the

form of sediment, debris flow, and highly contaminated water

that is difficult and costly to treat for human use (Bladon et al.,

2014; Rhoades et al., 2019). In the longer term, streamflow will

be reduced due to rising demand from upland plants and soil,

and the loss of water stored in reservoirs to substantially higher

rates of open water evaporation (Huntington et al., 2015). Warmer

stream temperatures and higher sediment, nutrient, and E. coli

loads from eroded watersheds will diminish water quality, further

compromising surface water supplies (Bladon et al., 2014; Rhoades

et al., 2019). In addition, less snowmelt and higher water demand

in the mountains will reduce recharge to regional aquifers, just

as reliance on groundwater increases (Markovich et al., 2019).

In general, New Mexico’s water infrastructure, which is designed

to capture and distribute relatively clean spring streamflow from

snowmelt, is poorly suited to a climate change-induced future

(Benson et al., 2014).

Finally, much of New Mexico’s biodiversity is held in

riverside and spring-dependent ecosystems that are adapted to

snowmelt and shallow groundwater tables. As rivers lose snowmelt-

dominated hydrologic regimes and groundwater tables decline,

biodiversity will also decline and whole ecosystem types may

be lost (Erwin, 2009; Johnson et al., 2016). Loss of wetland-

type ecosystems will further damage water quality, accelerate
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erosion, and compromise the once reliable delivery of water from

headwaters (Desta et al., 2012).

The Rio Grande Water Fund

Facing this climate challenge requires an unprecedented level

of highly coordinated activity across a number of actors at the

watershed scale. The RGWF is a leading effort in the Upper Rio

Grande watershed specifically created to respond to this pressing

societal need.

Pinpointing the exact start date of collaborative groups is not

always straightforward, as relationships that form the backbone

of such groups have been built over many years. However, in

the case of the RGWF, one date stands out—June 26, 2011. That

warm, windy day was when the Las Conchas wildfire started in

the Jemez Mountains and subsequently burned more than 150,000

acres within the Rio Grande watershed (U. S. Forest Service, 2011).

The post-fire flooding that followed sent rivers of ash and

sediment into the Rio Grande with devastating effect (Dahm

et al., 2015). The water quality was so poor that the Albuquerque

Bernalillo County Water Utility Authority had to shut down its

surface water intake, which provides residents of New Mexico’s

largest city with 48,200 acre feet of drinking water from the San

Juan Chama diversion project (Stebbins and Summerfelt, 2018;

Albuquerque Bernalillo County Water Utility Authority, 2019a).

Thus, the Las Conchas wildfire was the catalyst and the RGWF was

the rallying cry—during this window of opportunity—to increase

the pace and scale of forest and watershed restoration in the

headwaters of the Rio Grande to better protect the source of surface

water that millions rely on.

Initially, a payment for ecosystem services (PES) approach

was considered that would draw funding from downstream water

users to fund upstream forest restoration. Modeling of this PES

approach revealed that the size and jurisdictional complexity of

the watershed, specifically the many different upstream watersheds

and downstream users, made this unfeasible (McCarthy, 2016;

Adhikar et al., 2017). A more indirect approach was needed, one

that allowed the downstream users of the watershed to see the

value of source protection before being asked to make their own

investments (McCarthy, 2016). In 2012, TNC received funding

from the Lowe’s Charitable and Educational Foundation to explore

the feasibility of using a water fund model in the Rio Grande

watershed (McCarthy, 2016; Ozment et al., 2016). Water funds

are a replicable watershed governance model consisting of three

primary components: a funding mechanism that pools resources

from different entities, a governing board for joint planning and

decision making, and a watershed management group responsible

for on the ground activities (Brauman et al., 2019).

After 2 years of collaborative effort led by TNC, the RGWF

Comprehensive Plan was released in 2014, written in coordination

with a steering committee comprised of a diverse group of

stakeholders, outlining the mission and methods of the RGWF

(Rio Grande Water Fund, 2014). More than 40 public and private

organizations supported the plan and the RGWF mission “to

achieve the vision of healthy forests and watersheds that provide

a reliable supply of high-quality Rio Grande water and other

benefits for New Mexico” and goal “to protect storage, delivery

and quality of Rio Grande water through landscape-scale forest

restoration treatments in tributary forested watersheds, including

the headwaters of the San Juan Chama Project” (Rio Grande Water

Fund, 2014). The San Juan Chama Project is a transbasin diversion

from the Colorado Basin to the Rio Grande Basin of water owed

to New Mexico as part of its allocation under the Colorado River

Compact (Albuquerque Bernalillo CountyWater Utility Authority,

2019b). The water from this project comes from the San Juan River

in Southern Colorado via the Chama River, as shown in Figure 1.

In 2014, the first signatories of the RGWF signed a charter,

formalizing the creation of the collaborative group and outlining

the goals and operating principles for how the RGWF would

operate, including the creation of an Executive Committee (EC).

Initial funding came from the Lowe’s Charitable and Educational

Foundation and the U.S. Forest Service and this allowed for

the initial work that built the necessary confidence for future

funding commitments from the Albuquerque-Bernalillo Water

Utility Authority and theMiddle Rio Grande Conservancy District,

among others, which follow a more traditional PES approach

of funding that comes from the users of ecosystem services

(McCarthy, 2016).

TNC was and remains the coordinator and fiscal sponsor

for the RGWF, which now has over 100 signatories.1 The

funding is a coordinated, leveraged, multi-partner effort designed

to scale up restoration 10-fold over the 2014 baseline. The

RGWF collects private investments from individuals, businesses,

corporations, and foundations and then makes funding available

for thinning, controlled burns, stream restoration, post-fire

watershed restoration, planning, education and outreach, and

activities that contribute to the monitoring program. As the fiscal

agent, TNC administers the Fund, based on experience from its

work with water funds across Latin America [Brauman et al., 2019;

TNC (The Nature Conservancy), 2022]. TNC has, to date, avoided

the criticism and skepticism in New Mexico that it has received

in other contexts (Stephenson and Chaves, 2006). This is perhaps

due to the level of local involvement in projects. In the case of

the RGWF, TNC spent 2 years working as part of the collaborative

grassroots organizing effort to help create the RGWF (Rio Grande

Water Fund, 2014).

The RGWF has a goal of treating 600,000 acres between

2014-2034. Doing this will require an investment of $420 million

over 20 years–$21 million per year. Requests for proposals are

issued by the RGWF in three categories of projects: (1) forest

restoration treatments and planning; (2) stream, wetlands, and

aquatic restoration projects; and (3) capacity building. Technical

committees for each of the categories were established to review

proposals and make recommendations to the EC on which projects

should receive funding.

While the EC makes the final recommendations as to

which projects should be funded, the RGWF’s charter states

that “the decision to fund or implement a forest, grassland and

1 See http://riograndewaterfund.org/projects/forest-restoration/engage/

signatories/ for a complete list of current signatories. A full account of the

RGWF’s background and history is beyond the scope of this manuscript,

but more information can be found at http://riograndewaterfund.org/wp-

content/uploads/2017/01/rgwf_compplan.pdf.
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FIGURE 1

Map of the Rio Grande Water Fund project area. It includes forests, agricultural lands, and cities across federal, state, tribal, and private lands.

watershed restoration project is solely that of the individual

Signatories.” In other words, the EC has no official authority

to authorize funding to any entity, but rather that authority

remains with the individual signatories. Instead, the RGWF

plays two critical roles: (1) as matchmaker, bringing together

the funding required and the projects needed, and (2)
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coordinating and acting as fiscal agent for the transactions,

as needed.

This structure of an advisory board with non-binding decision-

making authority and fiscal sponsor to facilitate outreach was based

on a similar design created by the U.S. Forest Service’s Collaborative

Forest Restoration Program (CFRP), which uses a federal advisory

committee to make funding recommendations to the Secretary

of Agriculture while also avoiding the delegation of duties under

the Federal Advisory Committee Act (FACA) (Monroe and Butler,

2016).

The RGWF governance model is summarized in Figure 2. To

date, this model has worked successfully for the RGWF, with

complete alignment between funding recommendations made by

the EC and the work funded through the RGWF, with TNC acting

as fiscal agent. Accomplishments through 2021 include 148,905

acres treated, $5.2 million in private dollars invested, $52.8 million

in public funding leveraged, and a list of signatories now totaling

over 100 (Rio Grande Water Fund, 2021). These accomplishments

do not include leveraged treatments that were not funded directly

by the RGWF. The pace of treatments stalled in 2019 due to

an injunction halting all forestry activities on all national forests

in New Mexico as well as the COVID-19 pandemic. The pace

of treatments is expected to increase since the passage of the

Infrastructure Investment and Jobs Act, which includes significant

funding increases for wildfire risk reduction and forest restoration

programs (Mohr, 2021; U.S. Forest Service, 2022a).

The RGWF is committed to adaptive management and

monitoring. Its Monitoring Working Group developed a Rio

Grande Water Fund (2016a) that monitors a number of both

direct and indirect indicators of the effectiveness of the RGWF’s

work. This includes indicators related to forest treatments, forest

watershed fuel loads and fire behavior, watershed function and

water quality, riparian restoration treatments and water quality,

jobs and economic development, networking for greater impact,

and fund financing (Rio Grande Water Fund, 2016a). For

each of these indicators, the adaptive management plan has

identified (1) monitoring questions; (2) management objective(s)

and desired condition(s); (3) monitoring indicator(s); (4) the

frequency of measurement required; and (5) the data source and

scale for reporting needed. Once gathered, this information is then

employed to inform the EC’s work in the selection of new projects

(Rio Grande Water Fund, 2014).

The RGWF also uses spatial modeling in its decision-making

to employ the climate adaptation and mitigation strategies for

biomass removal to reduce the probability of high intensity

wildfire and retain functioning forest systems (Wiedinmyer and

Hurteau, 2010; Fernandes, 2015). Prioritizing where treatments

occur requires a combination of quantitative and qualitative

methods. After determining where the greatest wildfire risk is

within the RGWF landscape using spatial modeling, input from

charter members is necessary to fully understand what values are

at risk and where.

Much has changed since the initial wildfire risk assessment for

the RGWF in 2014. Treatments and wildfires have occurred on the

landscape, making a periodic update of risk modeling necessary to

place treatments where they can have the most impact by filling

in gaps on the landscape and tying in new projects with existing

treatments and disturbances.

Figure 3 shows the recent modeling efforts the RGWF has

engaged in to identify where the current wildfire risk is greatest and

will serve as a starting point for conversations with signatories and

community members about where to invest RGWF resources.

The RGWF relies on the open requests for proposals process

described above to propose new projects to build capacity and

conduct restoration treatments such as forest thinning, prescribed

fire, and stream and wetland restoration. The collaborative process

is continuously refined to work in partnership with potential

applicants to design projects that address the highest-risk areas

as mapped while also taking community needs and priorities

into consideration.

Discussion: the Rio Grande Water
Fund and adaptive governance

The RGWF is a case study in adaptive governance, though few

lay people would think of such a collaborative as “governance.”

Yet governance can be thought of as a set of regulatory

processes, mechanisms, and organizations through which actors

influence actions and outcomes (Chaffin et al., 2014; Steelman,

2022). The concept of adaptive governance emerged in the

1990s as a more collaborative and iterative approach to more

traditional forms of governance (Folke et al., 2005; Steelman, 2022).

Adaptive governance places an emphasis on the need—particularly

in contexts involving complex environmental challenges—to

implement regimes and structures that have the necessary

flexibility, resilience, and responsiveness to change (Ostrom, 1990,

1992; Dietz et al., 2003; Brunner et al., 2005; Folke et al., 2005;

Olsson et al., 2006; Brunner, 2010; Chaffin et al., 2014; Cosens et al.,

2021).

Sharma-Wallace et al. (2018) conducted a systematic review of

empirical engagements with adaptive governance. They identified

several key methods or characteristics of adaptive governance: (1)

meaningful collaboration across actors and scales; (2) effective

coordination between stakeholders and levels; (3) building

social capital; (4) community empowerment and engagement;

(5) capacity development; (6) linking knowledge and decision-

making through data collection and monitoring; (7) promoting

leadership capacity; and (8) exploiting or creating governance

opportunities. While not definitive, this summary is derived from

the first empirically-based assessment of adaptive governance

characteristics drawing on 81 case studies from across three

branches of the adaptive governance literature (Sharma-Wallace

et al., 2018).

Based on our own review of the literature and our experience

with the RGFW case study, we concluded two additional

characteristics needed to be added to this list of adaptive

governance characteristics. The first is legitimacy. Cosens (2013)

found that, particularly in contexts requiring high levels of

coordination and collaboration across multiple jurisdictions,

fostering legitimacy was critical to successful outcomes. Legitimacy

in governance has several elements and can take many forms and

is a complex and often contentious concept (Shapiro et al., 2012;

Camacho and Glicksman, 2014). Key factors include transparency

and a commitment to fact-based deliberative processes (Cosens,

2013).
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FIGURE 2

The governance structure of the Rio Grande Water Fund (RGWF), including its components (boxes) and interactions among components (arrows). (A)

The Executive Committee (EC) is composed of eight signatory members. The EC meets annually and advises on the annual meeting and funding for

projects that have been recommended by the Technical Committees. (B) Charter Signatories sign a charter supporting RGWF goals, vote on EC

members, and participate in an annual meeting. This group represents diverse sectors- government, business, tribes, and NGOs. No financial

commitment is required, but many use RGWF as a vehicle to leverage funding. Members’ logos appear on the RGWF website and annual report. (C)

Technical Committees review funding proposals and advise on prioritization, feasibility, and cost e�ectiveness of projects. Feedback is provided to

key projects that require improvement in design to be funded. Committees represent private and public sectors with expertise in forest, stream

restoration, and/or community engagement. (D) The Nature Conservancy (TNC) manages the RGWF for the signatories: TNC fundraises, serves as a

matchmaker to identify potential funding partners for projects, develops analytical products and conducts monitoring, and manages the committees.

(E) Stakeholder interaction can be through proposal submittals as well as through service on the EC or technical committees and participation at

in-person meetings.

The second additional characteristic is organizational identity.

The identity of a given collaborative network must strike a careful

balance—it must have a clear mission and vision that will allow it

to maintain a clear sense of purpose, boundaries, and identity (van

Assche et al., 2022). At the same time, a certain amount of flexibility

and adaptation is necessary to allow it to persist (van Assche et al.,

2022). This is the definition of resilience—the capacity of a system

to absorb disturbance and reorganize while undergoing change so

as to still retain essentially the same function, structure, identity,

and feedbacks (Walker and Salt, 2006).

By its very nature, adaptive governance is responsive and

contextual, and there is no formula or “one size fits all” approach.

It is important to emphasize that it is not necessary for all of

these characteristics/methods to be present in a given case study

in order to have successful outcomes. There is also overlap across

many characteristics/methods. As Sharma-Wallace et al. (2018, p.

181) observe: “Perhaps unsurprisingly in light of their overlapping,

iterative character, we found a combination of these methods

necessary for robust adaptive governance outcomes. Certainly, in

cases where surface-level gestures were made toward one method

without accounting for at least a few others, adaptive governance

efforts usually failed.” Instead, these characteristics provide a

summary of what, based on the literature, are the traits that foster

adaptive governance.

These key characteristics of adaptive governance are

summarized and defined in Table 1. They are defined by way

of questions that can be posed in a given case study.

Viewing the RGWF through the lens of adaptive governance,

we see how water funds are generally one example of an

emerging adaptive collaborative governance approach to managing

watershed services. Water funds have been implemented by cities,

development banks, and conservation organizations around the

world, with 43 water funds developed in 13 countries through

TNC alone as of 2020 [Brauman et al., 2019; TNC (The Nature

Conservancy), 2022].

Water funds can include non-governmental organizations

(NGOs), civil society, utilities, and private industry (Bennett et al.,

2014; Huber-Stearns et al., 2015; Roberts et al., 2020), as well as

government actors (Huber-Stearns and Cheng, 2017). Water funds

fall under a larger umbrella of innovative water governance and
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FIGURE 3

Wildfire risk map of the Rio Grande Water Fund watershed (2022).
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TABLE 1 Key adaptive governance characteristics (Cosens, 2013; Sharma-Wallace et al., 2018; van Assche et al., 2022).

1 Meaningful collaboration across actors and

scales

Does collaboration exist across actors and scales? Are there both formal and informal opportunities to

collaborate? Is there consistency in collaboration and communication across planning, operations, monitoring,

and maintenance? Are the opportunities meaningful, i.e., do they lead to actual outcomes? How inclusive is it,

i.e., are there gatekeeping mechanisms or is it open to a variety of stakeholders?

2 Effective coordination between stakeholders

and levels

Are there processes that connect relevant actors, coordinate governance activities, and disseminate information

and lessons learned through organizational and community networks? Is there involvement and support from

each relevant stakeholder scale (e.g., local, state, national)? Is it “scaled to fit,” i.e., a proper fit between the

environmental problems and proposed solutions?

3 Building social capital Is there trust, familiarity, and goodwill between actors? Are uneven power dynamics acknowledged and

addressed? Are conscious investments made to build social capital?

4 Community empowerment and engagement Is there local, “on the ground” involvement? Is engagement with communities consistent? Is engagement

meaningful, based on trust, and representative of the diversity of community stakeholders?

5 Capacity development Are there adequate planning and implementation processes in place? Are there opportunities for “learning by

doing”? Are there adequate funding sources and distribution mechanisms?

6 Linking knowledge and decision-making

through data collection and monitoring

What investments are made in data collection? Monitoring? Are there adaptive management or scenario

planning protocols in place?

7 Promoting leadership capacity Is there a leader or group of leaders leading to successful outcomes? Is leadership broadly held, or is there

overreliance on one individual or small group?

8 Exploiting or creating governance

opportunities

Did a single event or “window of opportunity” give rise to the emergence of the governance strategy? Are

windows of opportunity continually exploited or created to advance goals?

9 Maintaining legitimacy Are decisions based on objective expertise? Are project results peer reviewed? Are decisions clear, stable, and

publicly available? Are there checks and balances among actors? Is there inclusion of a public dialog in the

process of decision making? Are decisions derived from an open and transparent process of decision-making?

Are explanations provided for choices made?

10 Strong organizational identity Is there a coherent organizational identity associated with the mission and vision that animates the work? Can

adaptations be made over time while maintaining identity (i.e., self-organize)?

finance strategies known as Investments in Watershed Services

(IWS); there were almost 400 IWS programs as of 2015 (Salzman

et al., 2018). IWS programs link downstream water users with

upstream watershed service providers with an emphasis on nature-

based solutions for watershed management (Vogl et al., 2017).

The unique goals and objectives of water funds vary across

water funds in terms of the watershed and other ecosystem services

of concern, the specific land and water management actions

implemented, and the type of incentive mechanisms used (Bremer

et al., 2016; Brauman et al., 2019). They are often referred to as

“collective-action funding” since stakeholders pool resources and

coordinate management decisions.

Examining the RGWF using the adaptive governance

characteristics summarized in Table 1, a few observations can be

made regarding its approach. We found that, rather than taking

each characteristic individually, our assessment was more effective

using the characteristics to identify four main themes while still

emphasizing individual characteristics. This was in part due to the

overlapping nature of the characteristics and details of the RGWF

and the space available for this article contribution format.

Scaled to fit—Meaningful and e�ective
interjurisdictional coordination

First, a key strength of the RGWF is that it is precisely

scaled to fit the challenges and communities it is aimed at. While

named the “Rio Grande” Water Fund, it involves portions of

the Colorado River basin (see Figure 1). Inclusion of landscapes

relevant to the San Juan-Chama project drew in a broader group

of signatories, including the Albuquerque-Bernalillo Water Utility

Authority and others who rely heavily on this water, and by

extension, is increasing the resilience of the Rio Grande watershed.

The reality is that much of the water serving communities

in New Mexico now comes from the Colorado Basin via this

transbasin diversion, and therefore forest treatments must take

place outside the “Rio Grande” basin to meet Rio Grande

basin needs.

This element of the RGWF’s approach emphasizes the first

two characteristics: (1) meaningful collaboration across actors and

scales and (2) effective coordination between stakeholders and levels.

The RGWF governs as a collaborative network at the watershed

scale because it was created to respond to the urgent and specific

challenge of wildfire, and the need to engage in biomass removal

at an ambitious pace and scale. The sheer size of the Rio Grande

watershed, combined with jurisdictional complexities associated

with the numerous landowners and water rights holders, led to the

RGWF’s design and the multitude of actors involved at all scales.

Participation is very inclusive. There are no dues or other

requirements to become a member/signatory, and participation

is completely voluntary. There are currently over 100 signatories

comprised of municipalities, federal, state, tribal and local

governments, irrigation districts, tribes, NGOs, industry

associations, and others. 2 years of grassroots engagement

created the RGWF, with organizers continually asking “who is

missing” and reaching out to potential partners. This work was

influenced by relevant literature on building effective networks

for social impact [see Plastrik et al. (2014)]. As a result, a broad

coalition was formed.
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How actors collaborate, how often, and at what scales, depends

on the initiatives taking place at any given time. One example is the

All Hands All Lands Burn Team (AHAL), an RGWF-funded project

that is a partnership between the Forest Stewards Guild, TNC, and

a host of other government agencies, tribes, and NGOs (Forest

Stewards Guild, 2022). At its core, AHAL coordinates the sharing

of prescribed fire resources across jurisdictions and agencies and

acts almost as an ancillary dispatch center for requests by private

landowners and federal agencies alike to bring firefighting resources

to support broadcast and pile burn operations. AHAL works to

address the cross-scale challenge of prescribed fire implementation

by sharing the responsibility to field enough resources needed

to safely conduct burn operations. Decision-making and risk

are shared at various levels depending upon the type of land

ownership a burn is occurring on. This is an example of an adaptive

governance structure nested within the RGWF.

The RGWF’s success working across complex,

interjurisdictional contexts includes its work on tribal lands.

Figure 1 highlights the several distinct Pueblo communities and

reservation-based tribal nations in the watershed. Several of the

RGWF projects—including its first investment of 25 million dollars

on the Santa Clara Pueblo following the Las Conchas fire—take

place on tribal lands and involve both funding and other forms of

support from various signatories, including government agencies

and NGOs (Indian Country Today, 2018).

The RGWF’s ability to cut across jurisdictional boundaries and

scale an approach to fit the challenge without the hindrance of

more formal processes that can be hampered by legal and regulatory

requirements is a key strength. For example, its work does not

have to comply with Federal Advisory Committee Act requirements

(Monroe and Butler, 2016). While not subsuming or replacing

more formal efforts such as those led by the U.S. Forest Service,

the RGWF’s coordinating role of various actors in the watershed

synergizes capacities across the watershed.

Just formal enough—Legitimacy based on
social capital and community engagement

Next, the RGWF’s organizational design is streamlined and

focused while remaining relatively informal. It is, in essence,

a voluntary network of interested parties matching funding

opportunities with strategic needs. This design invokes the third

and fourth adaptive governance characteristics: (3) social capital

and (4) community empowerment and engagement, in addition to

(9) legitimacy.

This design works due to the investment in relationships

and building of social capital. The 2 years invested in grassroots

organizing and creating the Comprehensive Plan for the RGWF,

along with continual engagement of signatories through annual

reporting and other updates, has resulted in trust, familiarity,

and goodwill that have paid dividends. It allows the RGWF

to function as a collaborative network with just enough formal

processes in place to make decisions, transfer funds, and follow

up with the monitoring and evaluation necessary to inform future

work. Evidence of this social capital was born out in the two

network-wide surveys conducted by the RGWF in 2015 and 2018,

wherein signatories reported a high level of satisfaction with the

collaborative2 , 3.

Because the RGWF is mainly a facilitator, community

empowerment and engagement are core to its design. The goal is

to network and support new and existing actors in the watershed.

One example is The Taos Valley Watershed Coalition. It was

formed in 2015 to focus on coordinating and prioritizing forest

and watershed restoration on 280,000 acres along the western

slope of the Sangre de Cristo Mountains in Taos County (Taos

Valley Watershed Coalition, 2015). The RGWF helped support

the establishment of the Taos Valley Watershed Coalition and has

funded projects identified in their Landscape Restoration Strategy

(Taos Valley Watershed Coalition, 2015). Designed to build upon

and complement the Taos County Community Wildfire Protection

Plan core planning group, the Taos Valley Watershed Coalition

has focused on implementation and leveraging partnerships across

varying scales of land ownership from fuels reduction work in the

wildland-urban interface to large-scale forest restoration projects

in partnership with the Carson National Forest. Investing in

place-based collaboratives enables the multi-scalar cooperation

that cross-boundary implementation requires. The Taos Valley

Watershed Coalition is now leading an effort in one of eight

focal areas recently identified by the Forest Service as part of

their “Confronting the Wildfire Crisis” strategy funded by the

Infrastructure Investment and Jobs Act in 2021. The U.S. Forest

Service picked 10 priority landscapes to launch the strategy and,

because of the capacity of the Taos Valley Watershed Coalition that

the RGWF helped build, the Enchanted Circle Priority Landscape

in Taos and adjacent Colfax counties, New Mexico was one of the

first to be selected (U.S. Forest Service, 2022b).

Legitimacy in the adaptive governance context is reflected in

the processes by which decisions are made, including the level

of transparency and power sharing occurring at various stages.

Once decisions are made, legitimacy is maintained by providing

ongoing transparency and subjecting decisions to peer review. In

the case of the RGWF, the EC’s recommendations—completely

informal and non-binding—have to date been followed and

implemented. In turn, the EC has followed the recommendation

of the Technical Committees.

Once funded, projects are subjected to peer review and

inform future decision-making through adaptive management,

both with regard to investments and whether overall ecosystem-

based objectives are being met. All of this is conveyed to signatories

through the annual reporting process and an annual meeting,

providing the necessary transparency with signatories and the

general public.

In addition, the RFWF tracks its success using three major

metrics identified in its adaptive management plan: (1) dollars

raised, (2) acres treated, and (3) number of signatories to the

charter, i.e., participants in the collaborative. These metrics are

reported in the RGWF’s annual reports. These reports show that

$6,377,650 has flowed through the RGWF with TNC as fiscal agent

2 Rio Grande Water Fund (2015). Network Health Scorecard (unpublished;

on file with the authors).

3 Rio Grande Water Fund (2018).Network Survey (unpublished; on file with

the authors).
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since 2014 to partners to complete thinning, prescribed fire, stream

and wetland restoration, collaboration, and planning projects (Rio

Grande Water Fund, 2015, 2016b, 2017, 2018, 2019, 2020, 2021,

2022). This has facilitated 251,000 acres of forest restoration

activities since 2022 (Rio Grande Water Fund, 2015, 2016b, 2017,

2018, 2019, 2020, 2021, 2022). This number includes leveraged

treatments that were supported by RGWF projects activities such

as planning and prescribed andmanaged wildfires to which RGWF-

funded projects contributed (Rio GrandeWater Fund, 2015, 2016b,

2017, 2018, 2019, 2020, 2021, 2022). Finally, as of 2022, there are

103 signatories to the RGWF charter (Rio Grande Water Fund,

2015, 2016b, 2017, 2018, 2019, 2020, 2021, 2022).

While progress has generally outpaced initial goals, three major

challenges have faced the RGWF to date. First, the Mexican Spotted

Owl Injunction slowed the progress of direct treatments around

2018, but a legal settlement in 2020 allowed restoration projects to

continue (Montoya, 2020). Second, disruptions from the COVID-

19 pandemic slowed both direct treatment numbers and created a

backlog in reporting, though projects continued at a slower pace

(Rio Grande Water Fund, 2019, 2020, 2021, 2022). Increasingly,

continual challenges regarding both the timing and the politics of

prescribed burning are impacting the pace and scale of the RGWF’s

work (Thompson, 2022). Ultimately, the ability to work at the

necessary pace and scale on the landscape relative to the next “big

fire” is the challenge facing the RGWF.

In addition, the number of signatories has continued to grow

and, while overwhelmingly positive, this does create its own

challenges. The original bylaws required written approval by all

signatories before making any changes to the RGWF charter. This

has made the collaborative’s growth cumbersome, and the bylaws

are now in the process of being revised (Rio Grande Water Fund,

2022).

Leadership at the right time

Third, TNC and other signatories were poised to take advantage

of the “window of opportunity” created by the shared sense of

urgency following the Las Conchas fire. They created a governance

structure that combines strong, centralized administrative support

with a collaborative network design. This encompasses three

adaptive governance characteristics: (7) promoting leadership

capacity, (8) exploiting or creating governance opportunities, and

(10) organizational identity.

In collaborative settings, a balance is needed between providing

core leadership while also avoiding an overreliance on that one

individual or small group. In the case of the RGWF, TNC and its

staff have played a key role in the creation and maintenance of

the collaborative. This pivotal role in the creation of the RGWF, in

addition to TNC providing ongoing project management assistance

and its role as fiscal agent, is key to its success. This is balanced

by the democratic leadership among the signatories. Members of

the EC are elected and come from the organization’s signatories.

The EC provides leadership and guidance, creating a shared sense

of ownership in the RGWF and hedging against the dangers

of leaning too heavily on TNC staff. Other key players in the

RGWF include the Middle Rio Grande Conservancy, Albuquerque

Bernalillo Water Utility Authority, and the U.S. Forest Service.

Not only did these actors make investments in the Fund but they

also encouraged others to participate early on and provided key

leadership, stability, and legitimacy.

With TNC’s support, stakeholders in the watershed were able

to self-organize after the Las Conchas fire and create the RGWF.

Sharma-Wallace et al. (2018) noted that many—if not most—

adaptive governance efforts can point to a single event or catalyst

that gave rise to the program. Yet not all are able to sustain

themselves after that sense of urgency is gone. The Las Conchas

fire created a window of opportunity, but stakeholders were

only able to take advantage of that opportunity because of the

relationships built over time in the watershed among the various

actors. The result of these efforts is a collaborative network with a

clear organizational identity centered on a clear goal: to generate

sustainable funding over 20 years to proactively increase the pace

and scale of forest restoration.

Commitment to learning—Capacity
development and adaptive management

Finally, planning and implementation processes are key

to the RGWF’s work and provide a basis for trust among

the various actors. This commitment to learning includes two

adaptive governance characteristics: (5) capacity building and (6)

linking knowledge and decision-making through data collection

and monitoring. In addition to its comprehensive plan in 2014,

the RGWF adopted a Rio Grande Water Fund Monitoring

and Adaptive Management Plan in 2016 to further guide

decision-making (Rio Grande Water Fund, 2016b). The adaptive

management plan includes specific monitoring protocols and

reporting requirements that are then tied to funded projects.

RGWF also routinely subjects the efficacy of its work to peer

review by commissioning a number of studies, including return

on investment studies (e.g., Huber et al., 2019) and debris flow

risk assessments (e.g., Stone et al., 2017), to promote learning.

These investments provide key information that informs the EC’s

consideration of future work.

Tracking the accomplishments of the RGWF and progress

toward the goal of 600,000 acres of forest restoration over 20 years

across the landscape is a persistent challenge (e.g., Rio Grande

Water Fund, 2021, 2022). Treating the landscape at the scale that

is needed requires both direct RGWF investments and leveraged

investments of its partners (Rio Grande Water Fund, 2014). There

is not always a straight line between RGWF investments and

treatment on a particular acre, given the highly collaborative and

interjurisdictional nature of the investments, yet it is still important

to track all accomplishments that occur in the landscape because

no action is occurring in a vacuum. Every acre treated affects where

the next acre will be treated regardless of who treated it. Adaptive

management protocols can become a key strength in this context.

Conclusions and opportunities for
further work

At a time when climate change is driving innovation across all

sectors, the RGWF offers some key insights into how collaboratives
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can address societal needs by creating new, adaptive forms of

governance. Examining the RGWF through the lens of the adaptive

governance literature, we see that the key characteristics necessary

for success are present. By examining these characteristics and

then using them to identify emerging themes in the context

of the RGWF, we can answer larger questions regarding when

collaboratives and adaptive governance regimes can work and

why, as well as when they face challenges and why. While not all

characteristics need be present for adaptive governance to work,

they do represent what—both empirically based on case study

and theoretically based on literature from experts in adaptive

governance—is known to make or break successful collaborations.

In the case of the RGWF, several lessons emerged. First,

by creating a watershed-scale initiative specifically intended to

address the challenge of wildfire and watershed protection, the

RGWF achieved a precise scalar fit that matches a solution to

the problem. The RGWF’s design allows it to successfully work

across a patchwork of land and water rights ownerships within the

watershed. The result is a compelling and focused approach that

can attract both funding and key constituencies in the watershed

necessary to take on projects needed to meet the goal of treating

600,000 acres between 2014 and 2034.

Second, by creating an approach that is just formal enough,

the RGWF strikes a balance between creating the formal processes

necessary for building legitimacy and creating social capital while

also providing the necessary flexibility to remain open to influence

and participation from a variety of actors. By keeping the role of the

EC advisory and charter participation in the collaborative available

to all, the RGWF demonstrates that the strength of collaborative

groups lies in the strength of relationships between members. This

highlights how collaboration can work to align the priorities of

funders and stakeholders but that cooperation can be tenuous

without trust and established relationships.

Third, TNC and the other signatories provided leadership at the

right time; actors in the watershed were able to leverage concern

for the watershed following the Las Conchas fire to create the

collaborative network that became the RGWF. Finally, the RGWF’s

commitment to adaptive management and peer review provides a

basis for increased trust and building social capital.

While the RGWF provides a useful case study in climate

adaptation, one methodological constraint of this study is that

it is based on publicly available information and the knowledge

of the authors as both scholars and participants in the RGWF.

Further work in this area could include original research in

the form of employing the adaptive governance characteristics

identified here as part of a survey or interview instrument to engage

actors in the RGWF or similar collaborative groups. This type of

information has the potential to provide greater insights into the

efficacy of various collaboratives and how they might improve. In

addition, work specifically focused on tribal lands and collaborative

engagements could provide deeper insights regarding what works

for tribal communities, including how to better support meaningful

engagements that are respectful of tribal sovereignty. Work

comparing strategies across other water funds working in various

contexts could also advance our understanding of the efficacy of

the water fund model. Finally, empirical work designed to assess

the relative strengths of different climate adaptive governance

models (for example comparing the RGWF to the more federally-

driven Four Forest Restoration Initiative in Arizona) could provide

guidance for future wildfire and watershed restoration initiatives.

In sum, more effective governance is critical to climate change

adaptation. By recognizing collaboratives such as the RGWF as a

form of adaptive governance and examining key characteristics, the

important role it is playing in the watershed is better recognized.

The RGWF is one effort that can serve as a model for more

adaptive approaches to the challenges facing communities facing

climate change.
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