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Earth stewardship, water resilience, and ethics
in the Anthropocene

Jeremy J. Schmidt

Department of Geography, Durham University, Durham DH1 3LE, UK

Non-technical summary. This article uses water to examine how the relationships of ethics to
science are modified through the pursuit of Earth stewardship. Earth stewardship is often
defined as the use of science to actively shape social–ecological relations by enhancing resili-
ence. The changing relations of science to values are explored by considering how ideas of
resilience operate to translate different ways of knowing water into the framework of Earth
stewardship. This is not a neutral process, and Earth stewardship requires careful appraisal
to ensure other ways of knowing water are not oppressed.
Technical summary. Scientific disclosures of anthropogenic impacts on the Earth system –
the Anthropocene – increasingly come with ethical diagnoses for value transformation and,
often, Earth stewardship. This article examines the changing relationship of science to values
in calls for Earth stewardship with special attention to water resilience. The article begins by
situating recent efforts to reconceptualize human–water relations in view of anthropogenic
impacts on the global water system. It then traces some of the ways that Earth stewardship
has been articulated, especially as a framework supporting the use of science to actively
shape social–ecological relations by enhancing resilience. The shift in relations of ethics
and science entailed by Earth stewardship is placed in historical context before the issues
of water resilience are examined. Resilience, and critiques of it, are then discussed for how
they operate to translate different ways of knowing water into the framework of Earth stew-
ardship. The ethical stakes of such translations are a core concern of the conclusion.
Rather than reducing different ways of knowing water to those amendable to the framework
of Earth stewardship, the article advances a pluralized approach as needed to respect multiple
practices for knowing and relating to water – and resilience.
Social media summary. Water resilience is key to Earth stewardship; Jeremy Schmidt
examines how it changes relations of science and ethics.

1. Introduction

Scientific disclosures of anthropogenic forcing on how the Earth system functions, and the
stratigraphic signals marking that shift – the Anthropocene – increasingly come with calls
for ethical action. Among the most striking was Steffen et al.’s (2018, p. 8258) call for
‘deep transformation based on a fundamental reorientation of human values’ to shift
Earth’s trajectory away from a threshold that, if crossed, would result in temperatures above
any of the last 1.2 million years. Calls connecting science and ethics are not new. A decade
ago, Folke et al. (2011) identified value transformation as key to reconnecting with the bio-
sphere, and numerous calls now position Earth stewardship, or planetary stewardship, as
key to the Anthropocene (Rozzi et al., 2015; Steffen et al., 2011). This too is short memory.
Holling and Meffe (1996, p. 335) dedicated their riposte against ‘command and control’ gov-
ernance to Aldo Leopold, the ecologist and ethicist who ‘clearly anticipated’ their pursuit of
resilience: to enhance the capacity of complex adaptive systems to respond to disturbance.
And Worster (1994, p. xi) opened his history of ecological ideas by noting sciences of
human–Earth relations have never ‘been far removed from the messy, shifting, hurly-burly
world of human values’.

Water stands prominently at the intersection of sciences, values, and the Anthropocene.
In fact, an important inflection in the history of water sciences and ethics arose with assessments
of human impacts on the global water system. These began in earnest after hydrology ‘came of
age’ as a science through UNESCO’s International Hydrological Decade from 1965 to 1974
(Nace, 1980). Since then, as Schmidt (2017a) details, there has been a veritable cottage indus-
try of studies linking advances in hydrology to normative claims regarding ‘water and man’
(sic). These foreshadowed notions that a collective ‘anthropos’ pressured planetary systems
in the Anthropocene; a view criticized owing to how it isn’t undifferentiated humanity forcing
planetary change. Rather, accounts of the intersecting dynamics of colonialism, slavery, racial
and gender oppression, Indigenous dispossession, and extractive economies identify both
agents and social structures responsible for planetary change (Davis & Todd, 2017; Karera,
2019; Lewis & Maslin, 2018). However, critiques targeting a subset of responsible actors
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and ‘not all humans’ face challenges too given that there aren’t
singular villains (Sharp, 2020). For instance, Moore’s (2015) effort
to blame capitalism for planetary malaise – to rebrand
Anthropocene as Capitalocene – doesn’t capture how state plan-
ning in South Asia drove fossil-fuel development (Chatterjee,
2020). Better, then, to recognize how multiple agents and social
structures have and continue to generate intersectional inequal-
ities (Tuana, 2019). So too for water. Intersectional injustice
abounds in colonial histories of irrigation, infrastructure, and
resource extraction as well state-making projects that drained
seas and wetlands while building mega dams with reservoirs
that affect Earth’s rotation and gravitation (Chao, 1995;
Peterson, 2019; Ranganathan & Balazs, 2015; Sneddon, 2015).

In the context of historical and on-going inequality, this article
focuses on how changing relations of science and ethics situate
water resilience with respect to Earth stewardship. That there
has been a change is clear: Ripl (2003) argued water’s physical,
chemical, biological, and energetic characteristics made it the
‘bloodstream of the biosphere’. Vörösmarty et al. (2013) catalo-
gued how human impacts on the Earth system reshape empirical
accounts of water dynamics and the concepts needed to explain
them (cf. Milly et al., 2008; Savenije et al., 2014). Rockström
et al. (2014) called for a new politics of water resilience to square
hydrology with water’s global value to planetary systems.
Falkenmark et al. (2019) warned water resilience is needed to
avoid social collapse and Gleeson et al.’s (2020) quantification of
a planetary water boundary was positioned ethically. Jenkins et al.
(2021) compared planetary assessments of water security under
plural value frameworks, and Ahlström et al. (2021) argued ethics
were pivotal to connecting socio-hydrology to Earth system law.

The above list doesn’t exhaust how scholars have sought to
rethink relations of water sciences and ethics under conditions
of planetary stress. It does, however, highlight the moving target
of this article: the use of resilience to translate multiple knowledge
practices into the framework of Earth stewardship. The target is
‘moving’ in the sense that none of science, values, or ethics oper-
ates in the Anthropocene as a fixed point of reference against
which to gauge movements in other areas of praxis. I make no
ambition to artificially tidy things up by pinning them down.
Instead, I follow Stengers’s (2010) insights regarding how knowl-
edge is connected to the ethos in which it is produced – what she
termed an ecology of practices. Stengers (2005, p. 186) developed
her view by studying how scientists ‘have learned to think in the
presence of ongoing facts of destruction’ and irreparable harm to
the nonhuman world. Although her target was species loss,
Stengers’s work helps to situate how new vocabularies and con-
ceptual tools seek to reckon human impacts on the global water
system with ethical values. Among these, Earth stewardship
presents a key site for rethinking relations of science, ethics,
and resilience. Chapin et al. (2011a, original emphasis) defined
Earth stewardship precisely in response to ‘planetary degradation’
and enrolled sustainability sciences to actively shape ‘trajectories
of change in coupled social–ecological systems at local-to-global
scales to enhance ecosystem resilience and promote human
well-being’.

Stengers’s approach is reminiscent of Bateson’s (2000) argu-
ment regarding how to understand different ways of thinking
on their own terms. Bateson’s thought experiment asked where,
supposing he was blind and using a walking stick, we could say
that he, the thinking self, started. Where his hand gripped the
stick? Where the stick met the ground? Midpoint on the stick?
Bateson’s answered such questions were nonsense – mind doesn’t

have a metaphysical address. Rather, the stick was a pathway
along which informational differences were transmitted. For
Bateson (2000, p. 465), understanding different ways of knowing
required one to ‘delineate the system…in such a way that you do
not cut any of these pathways [of explanation] in ways which leave
things inexplicable’. That is, it was the person-hand-stick-ground
system that mattered, none of which could be isolated without
severing – making inexplicable – the pathway of knowing.
Bateson (2000, p. 466) put it generally by arguing that explaining
the coevolution of thought required treating the ‘body-in-the-
environment’. In short: an ecology of mind.

Bateson’s central insight was that relations nest in systems. The
idea remains salient given contemporary emphasis on ‘thinking in
systems’ to navigate Anthropocene challenges (Dryzek &
Pickering, 2019). Yet it is also troubled by how planetary changes
alter the context of learning about systemic feedbacks (Schill et al.,
2019; Schmidt, 2017b). Earth stewardship faces similar challenges
given the important role of learning for ‘science that facilitates the
active shaping of trajectories of social–ecological change to
enhance ecosystem resilience and human well-being’ (Chapin
et al., 2011b, p. 3). Plummer et al. (2020) are explicit that directing
trajectories of social–ecological systems requires an integrative
framework linking science, governance, and social learning
(cf. Bennett et al., 2018). There are also ethical challenges. As
Schmidt (2022) shows in an analysis of the UN’s program on
Earth jurisprudence, anchoring relations in a systems view can
oppress other pathways of understanding relations, such as
through Indigenous kinship. In this context, it is important to
examine how, and with what effects, Earth stewardship seeks
to actively arrange science and values to retain multiple future
pathways of knowing and relating to water.

Using water, this article argues that resilience has become a
tool not for isolating different pathways of knowing, but for trans-
lating multiple pathways into the framework of Earth stewardship.
This raises unique ethical concerns for understanding different
future trajectories given water’s permeating role in social worlds
and biophysical processes. I make this argument in three steps.
Section 2 considers how Earth stewardship orients itself to previ-
ous scientific initiatives and calls for science to meet the moral
duties entailed by specialized knowledge. Section 3 examines cri-
tiques of resilience to draw out its ethical stakes so that, in Section
4, the focus can turn to ethically engaging the work of translation
that water resilience accomplishes. Section 4 also consolidates a
thread that runs through the article regarding ways of knowing
and relating to water which may be oppressed through uses of
western sciences that delimit trajectories of social–ecological
change. Other ecologies of practices, especially by communities
violently forced to learn and adapt under conditions of irreparable
loss, predate the Anthropocene and are crucial to ethics within it.
Yet, understanding functional changes to the Earth system also
cannot do without the sciences that disclose planetary changes.
What is at stake in the value transformations called for by
Earth stewardship and the sciences that animate it, then, is the
translation of different pathways for knowing and relating into
its framework. These concerns occupy my focus even as other
issues are not directly considered, such as the stewardship of col-
lective global behavior (see Bak-Coleman et al., 2021).

2. Earth stewardship

Scientific disclosures of planetary challenges have ethical dimen-
sions. For instance, Oreskes (2020) describes the ‘duty to warn’
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that arises from specialist knowledge that obliges climate scientists
to articulate otherwise unknowable risks. It isn’t all smooth sail-
ing. Social pressures within scientific communities can inhibit
value discussions owing to concerns regarding objectivity
(Oppenheimer et al., 2019). In other words, the ethos of scientific
praxis bears on the relations of science, ethics, and values. This
ethos is part of what made Lubchenco’s (1998) call for a new social
contract for science a powerful statement at the turn of the millen-
nium. Importantly, Lubchenco’s call emerged from an ecology of
practices oriented to stewardship: the Ecological Society of
America’s Sustainable Biosphere Initiative (Lubchenco et al.,
1991). That earlier initiative also provided a reference point for
Chapin et al.’s (2011a) arguments for Earth stewardship. So too
did avoiding what Hardin (1968) termed the tragedy of the com-
mons, which was to be achieved through ‘effective management
by an informed and interactive community’ that constituted ‘the
ideal that forms part of the foundation of Earth Stewardship’
(Chapin et al., 2011a, p. 46). This section examines this ideal in
terms of changing relations of science and ethics.

Rozzi et al. (2015) situate Earth stewardship at the intersection
of two gaps: geographical gaps in coverage of social–ecological
systems by long-term environmental research networks and
gaps among those networks on matters of epistemology, politics,
and ethics. These ‘gaps’ present divergent ecologies of practices –
networks of knowledge production that attend to different matters
of concern (Stengers, 2011). However, ‘gaps’ in dominant knowl-
edge frameworks often indicate failures to appreciate other forms
of expertise, such as Indigenous sciences (Liboiron, 2021).
Further, scientific resources often reflect colonial power relations,
such as global plant specimens overwhelmingly located in colonial
collections and not local herbariums (Park et al., 2023). Moreover,
‘gaps’ are not neutral. For instance, sampling biases in biodiversity
sciences issue from colonial and economic histories that obscure
understandings of deep-time changes to the biosphere (Raja
et al., 2022). Other challenges arise within scientific networks.
For instance, incorporating ecology into scientific programs like
the International Geosphere–Biosphere Program (IGBP) faced
hurdles owing to the specificity of ecological knowledge in
contrast to the ‘global’ scale required to treat Earth as a single,
integrated system (Kwa, 2005). These limits, occlusions, and
oppressive practices demand attention. They also make Chapin
et al.’s (2011a, 2011b) definitions of Earth stewardship provoca-
tive because it uses science to actively shape trajectories of
social–ecological systems across scales.

This emphasis on ‘active science’ – sciences that actively seek
to shape the trajectories of social–ecological relations – lies adja-
cent to the ‘use inspired’ sciences that Lubchenco and Rapley
(2020, p. 3) identify as driven by the pursuit of ‘fundamental
knowledge to solve problems that are immediately relevant to
societal needs’. Although distinct, both reflect important shifts.
First, in the history of how scientific objectivity has evolved
(Daston & Galison, 2010; Porter, 1995), they exchange disposi-
tions toward science as value-neutral for actively aligning science
and values. This is more than a prima facie shift given how Cold
War geopolitics shaped objectivity in the international networks
that anticipated Earth system science (Reisch, 2005; Wolfe,
2018). For instance, the Cold War shaped how contemporary
notions of ‘systems thinking’ developed through scientific colla-
borations at the International Institute for Applied Systems
Analysis (IIASA), which became a blueprint for the IGBP. Like
objectivity, thinking in systems has a longer scientific and philo-
sophical tenure (Midgley, 2003; Siskin, 2016). A key part of that

story for Earth system sciences is how, at the IIASA, contempor-
ary notions of ‘systems thinking’ incorporated cybernetics and
ecology into a powerful framework for disclosing planetary phe-
nomena (Duller, 2016; Rindzevičiūtė, 2016). It was the IIASA,
for instance, that published the landmark work Sustainable
Development of the Biosphere in which Crutzen and others out-
lined key concerns regarding human–Earth relations, and where
Holling expanded ideas of ecological resilience through the
notions of thresholds and tipping points (Clark & Munn, 1986).
The launch of the IGBP in 1987 was a fillip for Earth system sci-
ence, especially when the end of the Cold War expedited knowl-
edge transfer in international networks (Uhrqvist & Lövbrand,
2014). These histories matter because the sciences employed to
actively shape social–ecological trajectories don’t operate at
remove from their social and political contexts; those contexts
are influential in ways recognized by scientific networks them-
selves (see Seitzinger et al., 2015).

Another aspect of Earth stewardship is avoiding Hardin’s tra-
gedy of the commons. There is a large literature modifying
Hardin’s inadequate account of the commons. Often overlooked,
however, are the ethical deficiencies in his account, particularly
his derivation of moral ‘oughts’ from facts about what is – what
philosophers call the naturalistic fallacy. Moore (1922) argued
this fallacy arises when what is morally good is defined in
terms of the properties of what is being described. A clear
example besets Hardin’s 1968 essay. There, alongside his xeno-
phobia and stance against human rights (Janssen et al., 2019),
Hardin (1968, p. 1245, original emphasis) states: ‘the morality of
an act is a function of the state of the system at the time it is per-
formed’. Here, Hardin conflates the state of the system with
whether an act is ethical or not. Two problems arise. First,
Hardin assumes the state of a system could be sufficiently
known to make these such judgments. This doesn’t hold given
the uncertainty and partial perspectives characteristic of scientific
accounts. Kay (2000) incisively showed how uncertainty and com-
plexity positions scientists as narrators that connect what is dis-
closed by complexity sciences to the ‘trade-offs’ and alternate
futures different actions entail.

A second concern with evoking Hardin is that resilience is
not the ‘state’ of a system; it is a way of disclosing capacities to
respond to disturbance. For instance, in Steffen et al.’s (2018)
account of ‘hothouse Earth’ the current social–ecological system
is near the edge of its capacity to adapt to increased greenhouse
gases. Connolly (2013) flips the idea around to consider how
the political and economic systems driving planetary forcing are
resilient in a way capacious enough to keep them in place despite
the harms they generate. These different uses of resilience turn on
different ecologies of practice that affect what scientists and polit-
ical theorists, respectively, pay attention to. Resilience can also be
used to describe ethical affordances. Homer-Dixon et al. (2015)
describe these as the ‘coping capacity’ of actors to respond to
stress and crises. Here, specialized knowledge of Earth system sci-
ence anchors a capacity – recall Oreskes’s duty to warn – connect-
ing value transformations to shifts in human–Earth relationships
that seek to maintain the ‘resilience of the Earth system or large
portions of it’ (Steffen et al., 2011, p. 748).

Does Earth stewardship’s effort to maintain planetary resili-
ence commit the naturalistic fallacy by assuming Holocene condi-
tions provide for ‘the good’ while others, such as Anthropocene
conditions, on balance will not? This question lies at the heart
of debates over a ‘good Anthropocene’ versus one destined for
planetary denudation. As Daston (2014) shows, several potential
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responses reveal how the naturalistic fallacy carries its own history
of modernist distinctions among facts, values, and ‘nature’. Osorio
(2017), for instance, rejects Moore’s argument that the naturalistic
fallacy is a logical error and argues that sciences, including those
of resilience, make both descriptive and evaluative propositions.
This bears resemblance to Norton’s (2005) account of how resili-
ence, and adaptive management, orient social learning to the sci-
ence and ethics of complex systems. Norton, following Williams
(1985), rejects the fact-value distinction – the bugbear at the
heart of deriving any ‘ought’ from facts about what is – since it
depends on applying some specialized theory to parse overlapping
aspects of ordinary language and scientific explanations. So, there
are defensible positions for Earth stewardship that link resilience
to values, but treating Hardin as an ideal isn’t among them.

Understanding resilience in terms of ethical affordances posi-
tions Earth sciences in key roles when possibilities for value trans-
formation are narrated in response to crises (Folke et al., 2010).
Increasingly, the language of ‘transformation’ operates as the
point of conjuncture linking sustainability sciences to the norma-
tive and policy ethos of Earth stewardship (Chapin et al., 2022). In
Earth stewardship, the possibilities for transformation are
informed by and often grounded through Earth system sciences,
but nevertheless depend on social values. To paraphrase
Bateson, these values do not come from without, but reflect
societies-in-Anthropocene environments. In the case of water,
accounts of these values highlight their coevolution with hydro-
logical systems now under immense anthropogenic pressure
(Falkenmark & Folke, 2002; Vörösmarty et al., 2015;
Wang-Erlandsson et al., 2022). The normative upshot is that
water’s limiting role for social–ecological systems and processes
become what Boltz et al. (2019) term a ‘master variable’ in deter-
minations of how to achieve water resilience in the Anthropocene.
Critically, however, the values that could be said to have ‘coe-
volved’ with water are manifold, plural, and not always commen-
surate with one another – many have been explicitly oppressed
(Schmidt, 2023). That only some values guide narratives linking
uncertainties, crises, and trade-offs is a challenge not because eth-
ics derive from the ‘state of the system’. Rather, it is because the
ethical affordances of Earth stewardship are scoped to those
values that are commensurate with the sciences through which
it seeks to actively shape the trajectory of the Earth system.

Finally, Earth stewardship counters a virtual axiom of
Anthropocene theorists who interpret the epoch in terms of
incommensurability between accounts of anthropogenic impacts
on the planet and existing normative resources. Hamilton et al.
(2015) argued there is nothing in the evolutionary or cultural
heritage of humankind to deal ethically with the scale of the
Anthropocene. Chakrabarty (2009, p. 221, original emphasis)
claims climate change presents a universal challenge to the condi-
tion of human life yet asserts that ‘we can never understand this
universal’. These concerns recall Kuhn’s (1996) argument regard-
ing the incommensurability of scientific paradigms. Yet claims of
incommensurability in the Anthropocene are difficult to defend
because they make one socially situated notion of time the scale
for all humanity (Coen, 2016). As I’ve shown elsewhere, incom-
mensurability is also inadequate owing to how geological reason-
ing made commensurate early 20th-century hydrology, social
sciences, and forms of water management that treat water as a
resource (Schmidt, 2017a) – a view still at the normative center
of global water governance.

Depictions of the ‘human’ in Earth system science, and hence
of Earth stewardship, insufficiently reflect the diverse ways of

knowing and relating to the planet (Castree, 2017; Lövbrand
et al., 2015). Further, the Christian heritage of Earth ‘stewardship’
is often noted (Chapin, 2020; Rozzi et al., 2015; West et al., 2018)
yet tends to be quickly scrolled past even though Eurocentric
forms of ‘stewardship’ animated colonial and settler-colonial
environmental practices (Stoll, 2015). Failing to account for gen-
dered, racialized, ethnic, caste, class, and colonial oppression is
worsened by not reckoning with the diverse and plural actors,
relations, and futures of communities for whom environmental
apocalypse is already lived reality (Davis & Todd, 2017; Ghosh,
2016). Purifoy (2021, p. 830) argues, for instance, ‘Black places
are the parables that anticipated climate change, which now threa-
tens the total ecosystem of the Earth and our collective ability to
live on it’. Norms and practices sustained by communities long-
forced to environmental margins present important alternative
pathways that Earth stewardship must not make inexplicable
through the ‘active sciences’ it enrolls.

3. Water, resilience, and critique

Resilience has many meanings in ordinary language, and in tech-
nical conceptualizations of social–ecological and hydrological
sciences (Falkenmark et al., 2019; Folke, 2003). It is a concept
widely yet inconsistently used in water policy, where meanings
often split across notions of planning and engineering versus
the integrated dynamics of social–ecological systems (Rodina,
2019). In this section, I’m concerned with social–ecological
approaches to resilience, especially two critiques that cannot be
dismissed in Earth stewardship proposals owing to the central
role of water in proposals to actively shape Earth’s trajectory.
The ethical stakes are high; water injustices affecting Black,
Indigenous, and other oppressed communities span the Global
South and the Global North (e.g. Curley, 2019; Pauli, 2019;
Ranganathan & Balazs, 2015).

One critique of resilience identifies its scientific ethos with
neoliberalism and the steady creep of capitalist logics into
explanations of social and ecological relations (cf. Brown, 2015).
Walker and Cooper (2011), for instance, argue that Holling’s
ecological critique of command-and-control governance finds a
strong counterpart in Friedrich Hayek’s neoliberal critique of
the state. Both Holling and Hayek, for instance, mobilize com-
plexity sciences to argue that the state has insufficient knowledge
to plan or manage complex systems. Further, on this critique,
Holling’s (2001, p. 394) description of resilience as ‘accumulated
ecological, economic, social and cultural capital’ was one meta-
phor too far in tipping resilience towards a neoliberal ethos in
which all relations are rendered in economic terms. Over time,
critics argue, a conceptual alliance of resilience with neoliberal
critiques of the state transformed the concept from its original,
critical orientation to collusion with prevailing power structures.
Cooper (2011), for instance, argues that resilience gained
enhanced prominence after the 2008 financial crisis owing to its
capacity to order economic and ecological crises in ways that
would maintain the status quo of capital accumulation. There
are ready examples in the water sector; Schmidt and Matthews
(2018) tracked how networks of global financial actors, like the
World Economic Forum, directly influenced the conjunctive
rise of economic tropes, resilience, and ‘systems thinking’ in
water security discourse.

A second critique argues resilience is inherently conservative.
Mackinnon and Derickson (2013, p. 254) claim resilience intrin-
sically ‘privileges established social structures’ that are often
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products and producers of inequality. Largely in agreement with
Connolly’s (2013) diagnosis (see above), they argue capitalism
operates by producing inequality and so aligning resilience with
its economic logics conserves those forms of inequality (cf.
Piketty, 2017). Others make similar critiques. Nadasdy (2007,
p. 215) argues that ecologists and theorists ‘necessarily valorize
one particular set of social–ecological relations’ when they laud
resilience. This comes at the expense of asking what kind of resili-
ence should be sought and for whom. Nadasdy’s (2007) target is
the pursuit of resilient agricultural landscapes that are themselves
premised on Indigenous dispossession. In such cases, the choice
of which relations matter in a social–ecological system is also
an ethical choice of whose relations matter. Similar concerns
hold for racialized assumptions by colonialists and early
20th-century scientists who blamed desertification in the Sahel
on local African communities in ways that continue to influence
narratives of desertification in climate change policies at the
expense of understanding local, Black practices of resilience
(Benjaminsen & Hiernaux, 2019; Meché, 2022).

The critiques above overlap in arguing that resilience is not
neutral. It isn’t new to note the partiality of knowledge, but it is
important to note that how partiality is addressed can come at
a cost to particular ways of knowing. Indigenous sciences, for
instance, are empirical in ways that do not reduce ecological rela-
tions to impersonal causes that characterize the feedback loops of
complex systems. Rather, Indigenous sciences explain relations to
nonhuman species and processes through kinship (Kimmerer,
2013; Scott, 1996). This includes reciprocal relations and obliga-
tions to rivers, lakes, and glaciers (Cruikshank, 2005; Daigle,
2018; Leonard et al., 2023; Wilson and Inkster, 2018). To riff on
Bateson’s phrasing of a body-in-the-environment, Indigenous
peoples have different ecologies of practices through which
knowledge and ethos co-constitute accounts of kinship-with-
their-relations. Moreover, it is not sufficient to defend resilience
by claiming it can form the basis for Earth stewardship to the
extent that it aligns with Indigenous understandings because
that is not what Earth stewardship claims to be doing in claims
to use science to actively shape social–ecological trajectories.
Rather, something more striking is afoot: Earth stewardship
deploys resilience not to isolate elements in different knowledge
pathways, but to translate them into its own ecology of practices.

4. Earth stewardship and water resilience

Earth stewardship is an ecology of practices in which science
actively shapes planetary trajectories to achieve resilience. The
values it draws on are neither complete nor uniform but patch-
work (Bennett et al., 2021; Leach et al., 2018). Within Earth
stewardship, resilience functions not to isolate different pathways
of knowing, but to translate multiple pathways into its own
framework. Owing to water’s role in multiple Earth system
processes, the shift in the relation of ethics and science entailed
by Earth stewardship directly affects water resilience in the
Anthropocene. It reveals the limits of the ‘impair-then-repair’
ethos through which 20th-century management practices created
unethical impacts on societies at the scale of the global water sys-
tem (Vörösmarty et al., 2015). As one further example, so much
groundwater was pumped between 1993 and 2010 that it tilted
Earth’s pole nearly 80 cm (Seo et al., 2023). Additionally, the
‘active science’ of Earth stewardship mobilizes the specialized
knowledge of hydrologists and Earth system scientists to address
otherwise unknowable, planetary risks. Those sciences cannot

be done without in efforts to understand planetary challenges
since they are the very means of disclosing them. But Earth stew-
ardship does not stop there; it must also appraise different future
trajectories. This raises the question: Earth stewardship – water
resilience – for whose future?

Earth stewardship took shape around degradation to the
nonhuman world, as have new scientific tools and vocabularies
seeking to address anthropogenic impacts on the global water sys-
tem. But other pathways have also emerged. Water scholars
describe these in terms Bateson would have approved of:
‘“river-as-ecosociety”, “river-as-territory”, “river-as-subject”, and
“river-as-movement”’ (Boelens et al., 2023, p. 1). Importantly,
these pathways are often anchored in epistemological, ethical,
and ontological orientations to water that entail distinct social
worlds (Yates et al., 2017). For instance, relating to water as kin
entails a different world of praxis than does systems thinking.
In this context, the pursuit of water resilience raises new ethical
concerns. To paraphrase Bateson, the nonsense question would
be to isolate where ethical changes across different ways of know-
ing arise: With water users? Where infrastructure meets hydrol-
ogy? With different governance practices? Rather, what needs to
be examined is the role of resilience in translating different path-
ways of knowing water into Earth stewardship’s framework.

Translation is no simple affair. Quine (1960) argued transla-
tion was beset by indeterminacy owing to how social and physical
phenomena exceed techniques of observing and knowing them.
Quine’s (1987) influential thesis didn’t reject the fact of transla-
tion but highlighted how indeterminacy meant that multiple
translations of phenomena are always possible. Importantly,
Quine focused on radical cases where translation couldn’t rely
on mediators with even partial knowledge. Indeterminacy arose
not because translations are impossible – indeterminacy was not
necessarily incommensurability – but because multiple transla-
tions could fit the facts and there was no way to settle disputes
between competing interpretations (cf. Sankey, 1993). Quine’s
philosophical inquiry presents a hard case not too distant from
debates among social scientists about different ontological worlds
and ways of knowing (see de la Cadena & Blaser, 2018). For
instance, harms from water pollution can affect Indigenous com-
munities in ways unknowable to others owing to the specificity of
relations among place, water, and knowledge (Dotson & Whyte,
2013). In other cases, Indigenous sciences orient knowledge, obli-
gations, and relations towards the pursuit of specific futures
(Daigle, 2018; Leonard et al., 2023; Todd, 2017; Watt-Cloutier,
2018). These are nontrivial concerns because the norms and prac-
tices of communities long forced to environmental margins mat-
ter for just trajectories and futures. Further, what counts as a
viable future under climate change scenarios is not an objective
exercise but one that actively co-produces value judgments in
the language of trade-offs (Poprocki, 2022). Likewise for water
resilience, which must translate ecological and relational practices
across social worlds if their futures are to be considered candi-
dates for applying the kinds of active science pursued by Earth
stewardship.

Mobilizing resilience to translate multiple ecologies of practice
into the framework of Earth stewardship, however, runs counter
to the ethics of retaining the explicability of different pathways
of knowing on their own terms. Indeed, the social science corol-
lary to scientific practices that respond to environmental degrad-
ation is to identify how alternate narratives and relations to water
make visible what formerly went unconsidered. In the context of
Earth stewardship, this means rejecting ex ante uses of Earth
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system sciences that premediate the spectrum of values for scop-
ing future trajectories. The challenge for Earth stewardship is that
ex post explanations cannot be guaranteed either owing to how the
Anthropocene complicates social learning (Schill et al., 2019;
Schmidt, 2017b). What then for water resilience?

Meisch (2019) argues that a narrative ethic for water departs
from abstract theorizing to focus on the combination of experi-
ence with judgments that depend on lives lived with water. This
view places a special burden on ethics not to translate concrete
relations with water into abstract concepts. It also leaves room
for how water resilience might provide a scientific ethos in
which knowledge of water is connected to the Earth system. But
narratives are not neutral either: the colonial narratives that filled
gaps in early sediment science fostered laws in the Bengal Delta
that reverberate inequalities into the present (Bhattacharyya,
2021); telling the story of phosphorous in relation to water,
planetary processes, or Indigenous dispossession draws out differ-
ent moral concerns (Elser & Haygarth, 2021; Teaiwa, 2014). Acts
of translation, then, do not reduce in a tidy way to the framework
of Earth stewardship. Instead of unproblematic translation there is
a need to articulate an ethic in which specialized knowledges of
water risks arise from plural ecologies of practice and combine
in a duty of care and reparation.
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