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atural face a task:
maintaining dynamic and often unpredictable ecological
systems within some desired range of conditions frequently

defined in terms of historical observations. Adaptive manage
ment has helped guide managers in this task by employing
an iterative approach to foster learning and refine objectives
and potential actions for more effective decision making
(Holling 1978, Walters and Hilborn 1978, Williams 2011). As
a management philosophy, adaptive management generally
operates under a number of elemental premises, including
the ability to (1) clearly define desired management outcomes;
(2) characterize structural uncertainty by a set of competing,
testable models; and (3) adequately influence or control the
system (controllability; Williams et al. 2007). Although varia
tion around a stable mean (stationarity; Milly et al. 2008) is
not a formally defined assumption of adaptive management,
it is often implicit in either the system models or the objec
tive-setting process (Williams and Brown 2012). Many of
these considerations can hinder adaptive management from
broader usage (Westgate et al. 2013).

Although climate-smart conservation has effectively
drawn adaptive management into the climate change
arena (Stein et al. 2014), ecosystem transformation poses
some direct challenges to adaptive management’s basic
nd

tenets—namely stationarity, characterizing uncertainty,
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controllability (Williams and Brown 2016). A transforming
ecosystem is one exhibiting shifts in multiple components
that are not easily reversed through management actions
(see Schuurman et al. 2021). Anthropogenic ecological
trajectories and ecosystem transformations are now rec

ognized to be occurring at rates that render the historical
range of variability less and less relevant as a management
target (Walters and Holling 1990, Millar et al. 2007, Wiens
et al. 2012, Schuurman et al. 2021). However, a dominant
assumption that the future system behavior will mimic past
behavior remains in management approaches (Nichols et al
2011, Beever et al. 2013, Schuurman et al. 2021)

To facilitate a transition to managing ecosystems in
which past experiences no longer suffice, we place adap
tive management within the resist-accept-direct (RAD)
conceptual framework (Lynch et al. 2021, Thompson et al
2021, Schuurman et al. 2021). The RAD framework is a
simple, flexible tool to help managers make informed, pur
poseful choices about how to resist, accept, or direct changes
in ecosystems; the tool applies both on public and private
lands (Schuurman et al. 2020). We build from a strong
body of adaptive-management and loop-learning literature
(Flood and Romm 1996, Williams et al. 2007, Pahl-Wostl
2009, Williams and Brown 2014, 2016, 2018), but emphasize
that managing transforming ecosystems requires an explicit
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range of variability less and less relevant as a management
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et al. 2012, Schuurman et al. 2021). However, a dominant
assumption that the future system behavior will mimic past
behavior remains in management approaches (Nichols et al
2011, Beever et al. 2013, Schuurman et al. 2021)

To facilitate a transition to managing ecosystems in
which past experiences no longer suffice, we place adap
tive management within the resist-accept-direct (RAD)
conceptual framework (Lynch et al. 2021, Thompson et al
2021, Schuurman et al. 2021). The RAD framework is a
simple, flexible tool to help managers make informed, pur
poseful choices about how to resist, accept, or direct changes
in ecosystems; the tool applies both on public and private
lands (Schuurman et al. 2020). We build from a strong
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*We can review and update management
actions and objectives periodically

* Monitor, experiment, and conduct pilot
studies

*Employ bet hedging
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