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Abstract

:

Climatic events express the dynamics of the Earth’s oceans and atmosphere, but are profoundly personal and social in their impacts, representation and comprehension. This paper explores how knowledge of the climate has multiple scales and dimensions that intersect in our experience of the climate. The climate is objective and subjective, scientific and cultural, local and global, and personal and political. These divergent dimensions of the climate frame the philosophical and cultural challenges of a dynamic climate. Drawing on research into the adaptation in Australia’s Murray Darling Basin, this paper outlines the significance of understanding the cultural dimensions of the changing climate. This paper argues for greater recognition of the ways in which cultures co-create the climate and, therefore, that the climate needs to be recognised as a socio-natural hybrid. Given the climate’s hybrid nature, research should aim to integrate our understanding of the social and the natural dimensions of our relationships to a changing climate.
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1. Introduction


Each time we take in information about the weather from forecasts delivered via television, radio, the press, books, posters or the Internet, we are receiving the product of an extraordinary cooperative, international effort to understand the Earth’s systems and their dynamics, which frame our understanding of the world [1]. A global network of instrumentation observations, technologies, models, theories, data and communications involving people, technologies, skills and knowhow produce these forecasts, contributing to our comprehension of the planetary systems at the local and global scale [2]. When we use these forecasts to make decisions about our work and life, we are processing and acting on this information, responding to nature (as in natural phenomena) and the culturally constructed system of representing and understanding nature [3]. We are part of enormous cultural and scientific information processing systems that construct the knowing and governing of the climate via technological, scientific and social networks [4].



This paper argues that knowledge of the climate has multiple scales and dimensions. The climate is objective and subjective, scientific and cultural, local and global and personal and political. This paper explores these contextual and cultural dimensions of the climate. It seeks to expand the scope of definitions of ‘the climate’ and examine some of the philosophical and cultural challenges posed by a dynamic climate. The central idea is that climate change is an objective fact and a subjective reality that frames our understanding and experience of the world.



The question central to this investigation is: how do the cultural dimensions of the climate, including the subjectivities involved, shape our understanding of climate change?



The opening up of debate around these questions is not arguing that climate change is entirely relative, or merely a matter of belief, rather than an objective fact about the Earth’s systems changing. Instead, it is querying whether greater recognition of the co-existence of subjectivity and objectivity in meaning-making would enhance commitment to actions that build on the scientific understanding of the rapidly changing climate.



This paper builds on the idea that the natural and social worlds coexist and co-produce reality, through forming socio-natural hybrids [5]. These hybrids combine social and natural phenomena. Understanding these hybrids requires bringing together the social and natural sciences. Furthermore, it requires recognising the rituals and culture of science and scientific endeavours that influence society by contributing to the construction of meaning [5]. The global phenomenon of climate change illustrates the complex, evolving nature of these hybrids [6,7]. This paper portrays climate and climate adaptation as socio-natural hybrids—those complex systems that link geophysical and socio-political processes in ways which cannot be neatly separated [5,7].



The paper argues that climate science contributes to the cultural construction of meaning around climate issues [1,7] and that understanding of climate science occurs within relational networks that are profoundly social and political [4]. Furthermore, people’s understanding of climate change depends on their social networks and contexts [4,6]. Theoretical concepts of the climate permeate our cultural understandings and lived experience of the modern world. Therefore, the climatic conditions we understand and experience are culturally co-constructed with the natural phenomena of the weather. How this cultural construction of the climate evolves is a worthy subject of scholarship [1,2,4,7].



Section 2 outlines this paper’s origins in research on climate adaptation in Australia’s Murray Darling Basin (MDB). It also outlines why critical realism’s philosophy offers a framework for integrating the social and natural sciences and accommodating positivist and constructivist perspectives.



Section 3 describes some of the challenges of adaptation in river basins, illustrating this with the MDB example.



Section 4 outlines the main arguments about why the cultural construction of climate needs to be more widely recognised in the scholarship on climate change.



Section 5 offers some tentative conclusions.




2. Approach and Methods


Integrating Positivist and Relativists Perspectives


This paper reflects research into climate adaptation in Australia’s MDB [8]. This research focused on the science–policy interface and the politics of governing a large river basin in a dynamic climate regime [9,10]. This paper uses examples from the MDB for illustrative purposes, focusing on how climate and climate change manifest in the cultural and socio-political realm.



This paper draws on scholarship on Australia’s highly variable and changing climate [11,12,13,14,15]. The extensive international literature on climate adaptation is also used [1,2,16,17].



This examination of cultural dimensions of climate proposes that critical realism offers ways to integrate natural and social science in understanding society [18]. Critical realism is a philosophy of science that recognises the ‘real’ physical world but proposes that this can only be partially understood and always through cultural prisms within historical contexts [19]. Critical realism, therefore, offers a framework for understanding socio-natural hybrids—such as water and the climate—that incorporates and integrates positivist, relativist and constructivist perspectives [20]. This integration is needed because research into complex sustainability issues, such as climate change, requires understanding many “simultaneously acting and interacting determinates operating at different spatial and temporal scales” [21]. Furthermore, the natural sciences alone are inadequate for dealing with the ways in which issues such as climate change involve interactions between science and the law, politics, the media and popular culture, that together construct meaning [6,7].



Recognition of the climate’s cultural dimensions is needed to understand how and why certain understandings, imaginaries, and policy positions become normalised and adopted, producing particular logics and outcomes [22]. Mollinga [22] argues that all understandings of ‘reality’ are historically and culturally conditioned, but these understandings are ‘real’ because they generate social, political and economic effects. In short, it is necessary to interpret the cultural determinants of our understanding of the world (along with scientific, environmental, political and economic ones) because shifting cultural perspectives and changing values are critical determinants of policy decisions [22]. These shifts occur in societies with different histories, traditions and levels of economic development, which can affect environmental policy development and implementation.



Shifting cultural values are playing out in the many ongoing national and international debates about climate policies [7]. These debates illustrate the emergence of new imaginaries about humans’ roles and responsibilities as custodians of the planet and its systems and the ethics involved [7]. The popular metaphor of planetary boundaries, and the grave risk associated with breaching them, is one of these imaginaries [23,24,25]. The opposing imaginary of limitless growth through open markets within a borderless world is another, which Latour [7] claims is a disembodied, apolitical and dangerous ideal. Both are manifesting in contemporary debates about the politics of climate change.



These kinds of debates play out in countless local and national settings, not just at the international forums seeking multi-lateral agreements. One significant scale is the river basin, where global circulation changes manifest as changing water availability for cities, agriculture, and ecosystems [26]. The following section briefly examines climate adaptation in Australia’s MDB.





3. River Basins and Climate Adaptation—The Case of the MDB


3.1. Climate Adaptation in Australia’s MDB


Water is the principal medium expressing climate change’s material impacts. Changing precipitation patterns and intensifying droughts and floods have far-reaching social and economic consequences [26,27,28,29]. By altering rivers, climate change is affecting billions of people, through disruptions to water, energy and food production systems, with the nexus between these being increasingly recognised [26,27,30]. Human activities such as deforestation, industrialization, and urbanization also influence rivers and the climate and together with climate change are factors fundamentally disrupting conventional water resource management [30,31,32,33].



This disruption occurs in the MDB—Australia’s largest and most economically important river system (Figure 1)—with strong scientific evidence underpinning decades of warnings about drier futures [33,34,35,36,37]. The MDB is a microcosm of many mid-latitude regions’ climate adaptation issues [26,33]. With more intense droughts, declining stream flows, less reliable water resources and higher temperatures, significant water resource management adjustments are needed [38]. Australia’s national science agency, CSIRO, has repeatedly warned of drier futures [34,35,36]. Observed warming and drying trends are consistent with the scientific predictions delivered since the 1980s [39]. Record-breaking extremes validate these warnings [37], and the cascading impacts of unprecedented droughts, including massive fish-kills, are intensifying conflicts over water [40].



In 2007, Australia’s Commonwealth Government legislated for a MDB Plan that prepares for climate change using the best available science [41]. However, the pressure to adapt to a more dynamic climate regime remains a pressing priority. Water yields from historically reliable catchments are reducing due to rising temperatures, increased evapotranspiration, and lower rainfall [42,43,44]. There are increasing concerns about freshwater ecosystem conservation [45,46], regional economies [47], and confidence in governments’ capacity to deliver reforms in the public’s interest [48]. Therefore, the MDB provides a practical example of climate adaption politics in a large, economically significant river basin [9]. However, during their implementation, the reforms intended to deal with environmental water needs and climate change became highly contested and conflictual [49]. The result of the planning process was a Basin Plan, which relies on the historical average water resources [9,41] despite consistent scientific predictions about drier futures [33,34,35,36,37].




3.2. Knowledge Politics—Science Informing Public Policy


The MDB provides a useful example of how the cultural, political and scientific dimensions of governing a river basin under climate change are interlinked [9]. The extensive literature on the MDB’s hydro-climate integrate observations with theoretical and modelling studies [35,36]. Climate proxies extend the analysis beyond the instrumental record [50]. Several decades of hydro-climatic research provide a comprehensive yet evolving picture, with a broad consensus emerging about warming and drying trends and their impacts [51].



However, this scientific information is filtered through political and cultural lenses that determine how this advice is applied in policy and practice [9]. There are various conceptual models for how science informs public policy decisions, including by:




	
Providing direct advice to policymakers on climate science [35,36], thereby supporting evidence-based policy [52] by equipping government agencies with scientific knowledge that can meet legislative requirements;



	
Improving public sector decision making through adopting more stringent legally defined procedures [53];



	
Using predictive modelling of climate change impacts [35,54];



	
Contributing to the public’s awareness and comprehensions of the need for adaptive policies [55].








Several authors raised important questions about how climate science informs policy decisions [53,54]. The application of scientific advice in formulating water and climate policy in Australia is neither simple nor straightforward, with constraints to adoption occurring for reasons other than deficiencies in climate change knowledge [50,51,54].



These constraints arise from cultural and political aspects of responding to climate change science that were at play in the MDB, where applying scientific advice to public policy development involved significant tensions [9]. It is necessary to look to the politics of climate knowledge to understand these tensions. The MDB reforms became embroiled in profoundly divisive knowledge politics of climate change. During the reforms, many conservative politicians stridently opposed climate change policies, openly condemning climate science [9]. These positions were supported by well-orchestrated campaigns to undermine decisive change [56]. These campaigns influenced decisions about science-based policy recommendations on water because to change water policies meant the Australian Government needed to openly acknowledge the realities of climate change and, therefore, the need for proactive policy measures for adaptation.



In Australia, as in the USA, divisive politics frame the use of climate science in public policy [57]. Over several decades, mercenaries of doubt exaggerated levels of scientific uncertainty, using tactics refined in campaigns to delay restrictions on tobacco sales [57]. Australia was one of the critical battlegrounds for these campaigns [56]. In the 1980s, Australia had high public awareness of the need for strong policies on climate change, but the confidence needed for strong policy reforms was eroded by well-crafted campaigns [58]. The campaigns were orchestrated and delivered by fossil fuel-funded ‘think-tanks’ that manufactured doubt, fabricating the uncertainty needed to undermine decisive policies [56]. These campaigns legitimised doubt and emphasised the need for conservative policies by repeatedly calling for greater scientific certainty. Therefore, it is clear that MDB became a battleground in the politics of certainty, with claims about the uncertainty involved in the climate science used to justify minimal changes to estimates about future water resources [9,41]. A reliance on climate science to shape bold reforms in the MDB would have signalled to the Australian public, including many conservative rural voters, that the government accepted the reality of climate change and the need for decisive adaptation policies. These reforms were triggered by a severe decadal drought [13], but widespread flooding occurred before the reform process was completed [9]. Throughout the reform process, debates raged about whether the drought was typical of the Basin’s deeply variable climate or partially caused by climate change [9,10,15] (see Figure 2 and Figure 3).



The example of the MDB reforms illustrates that any expectations that science can resolve complex policy dilemmas—through delivering exact answers and absolute truths about future climates—are misguided and unrealistic [59]. Science is not a unified, singular endeavour, because policy agencies’ disciplinary linkages accentuate incoherence amongst scientific disciplines during environmental controversies [60]. Water agencies’ linkages with the engineering disciplines establish the accepted techniques, standards and procedures for risk management [61,62]. These techniques contrast with the multiple uncertainties and untameable complexities of climate risk assessments, which require conditional, provisional and value-laden or subjective judgments [59]. While the MDBA has statutory responsibilities to use the best available science [8], and to provide scientific information to the public [10], the example demonstrates that scientific advice about climate change and its impacts is always filtered through politically, and therefore, culturally constructed ways of understanding and governing the world [9,22].




3.3. Climate Adaptation as a Pervasive, Mutating Concept


The MDB example, outlined above, demonstrates how climate adaptation responses are evolving through the interplay of scientific, political and cultural understanding [6,7,8,9]. Climate adaptation is a pervasive and evolving concept, open to multiple framings [63]. At the international level, adaptation concepts are mutating and morphing within debates about disaster risk reduction and geopolitical security [2], often focusing on water, food, and energy insecurity [64]. Furthermore, adaptation resources are subject to the predictable competitions for power, influence and legitimacy, which are all about the control of financial resources [65]. While policies, laws, regulations and governance institutions are changing to accommodate changing climatic conditions, outcomes are uncertain [66].



The following section takes these ideas further, looking at how cultures co-construct the climate.





4. The Cultural Construction of Climate


4.1. Introduction


This section aims to expand on this paper’s central idea—that the climate is a socio-natural hybrid and that all cultures are in constant processes of negotiation and co-construction with their climates. Furthermore, these negotiations must accelerate with climate change, as the relatively stable conditions experienced over the past ten thousand years change into a climate that is increasingly unstable. This section outlines how cultures negotiate with the climate, arguing that ‘climate normal’ and climate change are both culturally constructed. Finally, it sets out that research approaches are needed to develop an integrated understanding of how cultures co-produce the climate.




4.2. Cultures Negotiate the Climate


Adjusting to a changing climate involves many complexities, because all socio-natural systems combine their geologies, climates and ecologies with the socio-political, cultural and economic systems [67]. The climates’ materiality and sociality are intertwined in people’s co-evolutionary dynamics (with their histories, cultures, institutions and technologies) and the places they inhabit and the institutions they develop to govern these relationships [67]. Put another way, societies coevolve with their environments, including the climate, as assemblages of diverse relationships that are continually adjusting to each other and a range of other dynamic factors [68]. The factors involved in these socio-climatic negotiations include a vast array of cultural, technological and natural resource management systems, including adapting to changing seasonal river systems dynamics and utilising the evolutionary characteristics of crop genetics [68]. To understand these co-evolutionary dynamics, we must recognise the deep cultural foundations shaping climate–society relationships [69]. This recognition necessitates ending the false dichotomy between cultural knowledge and the natural sciences and between the social and the natural domains of understanding [69].



Cultural responses to climatic conditions are rich and varied, involving language, stories and histories. They represent countless innovations and adaptations, including building technologies and agricultural systems, plant breeding, and manipulating rivers for irrigation [68]. Adaptation to changing climate also involves countless adjustments in the way people live and work [4] and to policy settings, governance institutions, the law and social norms [7].




4.3. The Climate as a Powerful Actor in Human Affairs


The climate remains a powerful actor in human affairs at local, regional, national and international scales. There are multiple feedbacks between climate events, the economy and politics. For example, Birner et al. [70] argued that higher food prices triggered the Arab Spring and global political instabilities in 2008 due to droughts and the rising demand for biofuels. More recently, in Australia, extreme drought conditions led to a range of unprecedented events, including the catastrophic bushfires of the “black summer’ of 2020 and 2021 [71]. Extreme climatic events, such as floods, cyclones, droughts and bushfires, create ‘crisis conditions’ that can result in policy shifts because they challenge societies’ capacity to establish and maintain order. These shifts are socio-climatic re-negotiations that redefine accepted institutionalised practices.



Internationally, there are growing concerns about climatic change’s impacts on food and water security [64], with predictions of more intense and severe droughts. In south-eastern Australia, including the MDB, droughts are defining events, often resetting peoples’ lives and public policies [72,73]. Fear of droughts is not new. Primordial fears about climate-driven catastrophes are fundamental to many cultures, which have embedded stories of hardship and survival [73]. Stories of drought’s harsh impacts extend from antiquity to the contemporary era [73]. One of humanity’s oldest written stories—the Epic of Gilgamesh—recounts the adventures of Gilgamesh, the heroic warrior king of Uruk on the Euphrates in Mesopotamia over 4000 years ago. The story goes that Gilgamesh outraged the gods and then slaughtered the Bull of Heaven, bringing seven years of drought and hardship [74]. This epic story is believed to be the origin of the Christian Bible’s Old Testament story about seven years of famine and seven years of drought [74]. This story is significant because it portrays the early irrigation city-states adjusting to variable conditions on the Euphrates floodplain [74]. These stories indicate catastrophic changes in ecosystems that accompanied large-scale deforestation and other disruptions resulting from agricultural expansion [74,75].



Responses to episodic drought and floods are central to the ways in which Australia identifies with its climate. Australians identify with the continent as the “land of drought and flooding rain” [76]. Prevailing climatic conditions and culturally conditioned responses frame socialised ideals and imaginaries of the continent and its climate [77]. Australia’s recurrent droughts are known as creeping disasters or “slow catastrophes” [73]. They are often the preconditions for significant bushfires such as Ash Wednesday (1983), Black Saturday (2009) and the Black Summer (2020/21) [71]. Droughts and their accompanying bushfires are climatic events that have cultural resonance and political force [72]. They demonstrate the nation’s vulnerabilities to climatic forces. For example, the recent Australia drought (2017–2019) was unprecedented in intensity [78]. It led to cascading impacts, including rivers drying up, major fish kills [40] and catastrophic bushfires that intensified the nation’s political debates about climate change [55].



Prevailing attitudes to the continent’s highly variable climate (see Figure 2) were conditioned by Australia’s settler history, with many official documents portraying Australia as a desiccated and deficient and disappointing country that demands heroic ‘drought-proofing’ [79]. Cathcart [80] traced these attitudes to the shock of colonial settlement, when convicts and marines transplanted from Britain’s moist lushness experienced the ‘new’ country as foreign, dry, disappointing and hostile. This shock catalysed an obsessive “water dreaming”, spawning grandiose water schemes and the mythic ideal of conquering the continent’s drought and aridity [80]. The colonial project of settlement, occupation and control of the continent institutionalised specific logics and ideals about ‘civilising’ the ‘unworthy’ nature of Australia [77,81]. Controlling the rivers to provide irrigation gave the “colonial project” a tangible way of triumphing over a treacherous, unpredictable climate [81] (see Figure 2 and Figure 3).



The contemporary impacts of this domination of the rivers for irrigation supply are significant for the wetlands and riverine ecosystems [10,45]. For Indigenous Peoples, degradation of rivers is deeply disturbing [82,83]. Colonisation resulted in Indigenous Peoples being dispossessed of their land and waterways, disrupting cultural, spiritual and material relationships with rivers [82]. Indigenous communities are deeply concerned by riverine degradation and the way these problems are exacerbated by climate change and neoliberal water reforms [82]. Indigenous People have over 65,000 years of knowledge and experience of Australia’s water and waterways, having occupied all the continent’s climatic zones [83]. In this long history, they not only adapted to significant climatic changes, including several ice ages, but learnt much that could be of value to contemporary management of water [83]. However, for modern water resource management to be more inclusive of Indigenous knowledge, fundamental changes to policy governance and institutions are required [82,83]. Recognition and inclusion of this knowledge is a cultural challenge for the nation, and its water governance institutions.



The climate is experienced, negotiated and co-produced by individuals and institutions becoming acculturated through various techniques and mechanisms to become accepted parts of our daily lives. These include clothing, building and transport technologies, irrigation and agricultural systems and a host of other factors. They also include language, stories, histories, policy settings, and institutionalised attitudes with deep cultural and historical foundations that determine relationships with climatic events like droughts and floods [73,77,79,80]. These cultural perspectives and positions become embedded within complex techno-social regimes, reinforced by laws, policies and institutional settings [20,22] that in Australia’s case have involved significant Indigenous dispossession [82].



Broadening these cultural foundations to include Indigenous experience and knowledge represents a significant opportunity for reconciliation and social justice in a country wrought by conflict over Indigenous dispossession, environmental degradation and climate policy [82,83]. Indigenous perspectives provide a deeper time view on the scope for adaptive adjustments to the changing climate [83]. Opportunities for more reflexive, culturally and environmentally aware and respectful policy settings are highlighted by Indigenous People’s insights into how to live in a highly variable and changing climate [83]. While Indigenous People in the MDB have suffered from waves of dispossession, they maintain strong cultural relationships with the rivers and seek to have their rights and responsibilities more formally recognised in reforms to laws and governance institutions [82,83]. Such reforms could provide opportunities for legally redefining rivers in ways which respect Indigenous People’s deep and significant cultural, material and spiritual relationships. Such reforms need to recognise the ways in which cultural and natural heritage is interwoven in relationships with living rivers.



Creative adjustments and cultural adaptation capabilities are emphasised as necessary as we enter the uncharted conditions emerging after the relatively benign and stable climatic envelope of the Pleistocene. As the Anthropocene conditions destabilise the planetary systems, the ideas of planetary boundaries and a safe operating space for humanity are compelling metaphors that convey the need to attempt to stabilise the climate [23,24,25]. In structuring our understanding of the climate, the implicit expectation of something close to normal conditions establishes the basis for understanding change. The stable climate is a product of the Pleistocene, and new conceptualisations of the climate, as something more dynamic and dangerous, are emerging in the Anthropocene [1]. These new conceptualisations are changing science, public policy and popular culture in profound ways, embedding an Earth system view to the discussion on managing the planet [84]. This planetary perspective for caution needs to be manifested in local- and bioregional-scale approaches, including those applied at the river catchment or basin scale.




4.4. The Cultural Construction of Climate—‘Climate Normal’ and Climate Change


Preceding sections outlined why we need to recognise the climate’s materialities and agency. This section proposes that we must recognise the cultural construction of climate normal and climate change. In addition to being a geophysical phenomenon, climate change is also deeply cultural, in the sense that both climate change and ‘climate normal’ are culturally constructed. Hulme et al. [2] argued that the whole framing of climate change implies a reference to ‘climate normal’, itself constructed via a cooperative global scientific effort. This effort involves the measurements and statistical manipulations used to derive the averages that define ‘normal’ climatic conditions. The notions of the ‘climate’ embeds these expectations of normality, and therefore, of change from the normal conditions [2]



When we apply the expectation of a standard or predictable climate, the deviations from normal conditions are referred to as extreme events and ‘anomalies’, implying the abnormality of non-average conditions (see Figure 2). However, in southern Australia, conditions conforming to the “average” conditions occur coincidentally due to fundamental drivers of the oceans’ climatic conditions that bring oscillating wet–dry cycles [15,61]. Reconstructions of the hydro-climate beyond the instrumental records, using climate proxies, demonstrate that recurrent droughts, punctuated by floods, typify the climate patterns over centuries and millennia [85]. Furthermore, these proxy records indicate that extreme flood events and long periods of drought are distinct and typical parts of the historical record [85].



Policy ‘artefacts’—posters, brochures, websites and reports intended to inform, educate and instruct ‘the public’—offer potential sources for research exploring the cultural construction of climate and how official documents represent climatic conditions [79,80]. For example, the MDBA’s [86,87] (2011a and 2011b) posters on river inflows (Figure 2) and the Millennium Drought’s rainfall anomalies (Figure 3) reveal ways the cultural construction of ‘climate normal’ are reinforced and refracted by countless representations of nature [3]. With their references to averages and deviations from them, these posters offer evidence that averages conditions are abnormal due to the climate oscillating through extended cycles of drought–flood [15,61,85]. These representations of the climate demonstrate how concepts of ‘climate normal’ are reinforced through posters and other information sources and used to justify policies that attempt to drought-proof irrigated agriculture in the basin [77,79].



The two posters reproduced above are examples of the abundance of information that conditions our comprehension of the climate. These representations embed concepts of nature and its averaged conditions [3], and that define variations or changes arising in contrast to these averages. Averages are not just used to represent the climate, but are also the basis of water resource planning in the MDB, where averages of available water resources were projected forward to 2030 by the statutory instrument of the Basin Plan, despite strong scientific evidence of a drying climate [8,9,10].



The Millennium Drought (1996–2010) had severe impacts on riverine ecosystems, industries and communities throughout the Basin [15]. The drought was defined as a national crisis that triggered major reforms [15]. However, while there is much evidence for climate change contributing to the drying of the MDB, the MDBA relied on the 114-year climate history (1895–2009) for the Basin Plan modelling [8]. Therefore, the MDB Plan relies on the historical climate during the instrumental period, as the basis for future projections. This failure to adequately incorporate climate science into responses to climate risks has been described by a formal judicial inquiry as incomprehensible maladministration [9]. However, this choice may also indicate a deep-seated yearning from settler–colonial water governance institutions for a safe, reliable, ‘normal’ climate, one that delivers predictable water supplies to the intensively irrigated agriculture that has arisen in the Basin in a little over a century of re-engineering the rivers for that purpose.



In contrast to irrigated agriculture, the ecosystems of the MDB have evolved to be superbly adapted to the boom–bust, flood–drought cycles driven by the southern continent’s highly variable climate [15,61] (see also Figure 2 and Figure 3). However, these ecosystems cannot adjust to the impacts of over extraction of water for irrigation [40,45]. A deep reluctance to accept the flood–drought cycle is apparent in the history of Australia’s policies [11,12], many of which focused on drought proofing—ambitious engineering schemes intended to overcome the continent’s variability [77,79,81]. A similar type of reluctance to accept the reality of climate change is driving maladaptive policy formulation, including an unattainable search for scientific certainty, and the conflation of climate variability with climate change in many official documents [9].



By bringing a cultural perspective to interpreting the MDB reforms, this paper argues that the hydro-climatic conditions of the Basin are coproduced by culture. These variable conditions are a combination of the natural or physical phenomena, and the way water and rivers are defined, understood and governed. Settler–colonial Australia has increasingly defined water as an extractable resource that can be exchanged in a market economy, to the detriment of a range of other aspects of the value of rivers [40,82]. To protect these other aspects of value and to become genuinely inclusive of Indigenous People’s perspectives and relationships will require significant renegotiations on the fundamentals principles and practices of how water is understood and governed in modern Australia [82,83,88,89]. Developing models of co-governance and recognising Indigenous wisdom, experience and connections provides important opportunities for recalibrating the nation’s relationships to its rivers [83,88,89]. As a nation, Australia can only do this through integrating natural and cultural heritage conservation, developing appropriate models of economic development and recognising the long and proud history of Indigenous governance of rivers and their catchments [88,89]. Incorporating long-term cultural perspectives provides significant opportunities for treating rivers, and their peoples, with greater respect and reverence [88,89].





5. Conclusions—The Climate Is a Socio-Natural Hybrid


This paper has profiled some of the cultural dimensions of understanding how climate was handled in recent MDB reforms, arguing that our understanding and experience of the climate is culturally conditioned. An understanding of the climate involves the intersection of subjective and objective truths, the local and global scales, and the personal and political. Our experience of climatic events is an experience of the massive dynamics of the atmosphere’s and the oceans’ global circulation patterns. However, the climate is also profoundly social in its impacts, representation and comprehension, and therefore, it is comprehended and filtered through cultural and historical lenses [1,2,3]. These cultural dimensions contribute to meaning making in relation to the climate.



Even the ubiquitous weather forecasts are the result of networks of relationships between people and technologies—satellites, computers, models, gadgets, forecasters, and laboratories track, monitor, and predict weather events and patterns [2]. These networks are continuously gauging and representing atmospheric phenomena— rain, hail, winds and clear skies. For example, these relational networks bring distracting images of the weather system to my computer, as the southern ocean storms bring bands of rain drumming down on the steel roof while I am writing about climate science and contemplating the filling and draining of rivers and the larger patterns of droughts and floods. This small account illustrates that our personal experience, knowledge and technologies mediate the understanding of weather events, repeatedly generating and reinforcing concepts about the climate. This mediation includes various theories, abstractions and collective instrumentation and statistical assembling of the climate and what it means for our lives, and collective decisions about how to live on this planet [1,2,7].



This paper argues that the climate is a hybrid between the social and natural, the technological and cultural [7]. However, this hybrid and these relationships are not just the product of modern information technology and Earth systems monitoring. In Australia, cultural relationships with water, rivers and the climate have a long-enduring lineage, which needs to be recognised in modern governance institutions [82,83,88,89]. Such recognition could guide a profound reset in how water is governed and how the challenges of climate adaptation are understood.



Recognising the climate as a socio-natural hybrid has profound implications for climate research and policy. According to Latour [5], socio-natural hybrids are coproduced from the marriage of the social and natural worlds. Rivers and the climate are a socio-natural hybrid, neither entirely natural nor fully social, something constructed, created from the relationship between these two realms [7]. Furthermore, it needs to be acknowledged that the natural sciences institutions that attempt to understand these hybrids through positivist pursuits of objectives truths have their own rituals and cultures [5]. However, more importantly, cultural perspectives help to reveal that the scientific truths generated about the world contribute to the construction of meaning that underpins ethical dimensions of the trajectories of politics and the law [6,7]. These ethical dimensions include questions about how we individually and collectively respond to the climate emergencies [7]. Latour [5] argues that nature is no longer merely a backdrop for the human story, but a central actor in the drama. The Anthropocene’s emerging realities and intricate connections are blurring the distinctions between the human and the natural, meaning that every action has moral and environmental dimensions in terms of governing the Earth system [84]. However, in practice, the Earth is governed in hundreds of countries and millions of localities. This governing relies on ethical and normative frameworks that frame and steer how we live. The integration of social, spiritual and environmental responsibilities is in accordance with many traditional governance systems that evolved in Australia, which recognise many deep, complex and concurrent relationships between people, rivers, the land, the plants and animals and the spiritual world [88,89].



A repositioning of human–nature relationships shifts many of the fundamentals of how we undertake research and divide the sciences into their respective categories of the ‘social’ and the ‘natural’ sciences. Research suitable for the Anthropocene [6,16,84] requires theoretical frameworks and methods suitable for the integrated interpretation of how climates, cultures and their governing systems coevolve within their territorial, political, cultural and historical contexts. Critical realism’s (CR) realist ontology and interpretive epistemology provide a framework that enables inquiry into the interplay between the changing climate and socio-political change. CR recognises an independent reality, is attentive to real-world materialities and sees all knowledge mediated via cultural constructs [19]. CR is, therefore, suitable for interdisciplinary research on complex sustainability issues that involve the interrelationships between natural and cultural systems and the integration of natural and social sciences [20,21]. CR offers a philosophy of knowledge useful for the integrated studies needed for studies into climate adjustments.



Bringing a culturally informed perspective to understanding the climate will enable more diverse ways of responding to climate change. Recognising the diversity of cultural positions and perspectives inherent in our understanding of the climate, and how these manifest in specific places or systems, such as river basins, will help to support more reflexive research and policy practices. Investigating appropriate responses to a more dynamic and unpredictable Earth system, whether at local, national or river basin scales, will inevitably have many practical, theoretical cultural and philosophical challenges. Ways to meaningfully overcome these challenges are worthy subjects of further scholarship.
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Figure 1. Map of the Murray Darling Basin (MDB) sourced from Goesch et al. 2020 [49]. 
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Figure 2. River inflows for the Murray Darling Basin [86]. 
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Figure 3. Rainfall “anomalies” 2002 to 2011 in the MDB [87]. 
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