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Abstract
The success or failure of environmental management goals can be partially attributed to the support for such goals from the public. Despite this, environmental management is still dominated by a natural science approach with little input from disciplines that are concerned with the relationship between humans and the natural environment such as environmental psychology. Within the marine and freshwater environments, this is particularly concerning given the cultural and aesthetic significance of these environments to the public, coupled with the services delivered by freshwater and marine ecosystems, and the vulnerability of aquatic ecosystems to human-driven environmental perturbations. This paper documents nine case studies which use environmental psychology methods to support a range of aquatic management goals. Examples include understanding the drivers of public attitudes towards ecologically important but uncharismatic river species, impacts of marine litter on human well-being, efficacy of small-scale governance of tropical marine fisheries and the role of media in shaping attitudes towards. These case studies illustrate how environmental psychology and natural sciences can be used together to apply an interdisciplinary approach to the management of aquatic environments. Such an approach that actively takes into account the range of issues surrounding aquatic environment management is more likely to result in successful outcomes, from both human and environmental perspectives. Furthermore, the results illustrate that better understanding the societal importance of aquatic ecosystems can reduce conflict between social needs and ecological objectives, and help improve the governance of aquatic ecosystems. Thus, this paper concludes that an effective relationship between academics and practitioners requires fully utilising the skills, knowledge and experience from both sectors.  
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1. Introduction 
The natural sciences record the ecological consequences of human exploitation of aquatic ecosystems both freshwater (e.g. rivers and lakes) and marine (e.g. beaches and seas) (Halpern et al., 2008; Malmqvist & Rundle, 2002). This science informs environmental managers of the effects of resource overuse, such as biodiversity loss (Strayer & Dudgeon, 2010; Worm et al., 2006), degradation of habitat (Dudgeon et al., 2006; Polidoro et al., 2010;) and other anthropogenic driven changes to ecosystems (Harley et al., 2006; Ormerod, Dobson, Hildrew, & Townsend, 2010).  In parallel to these large-scale environmental impacts, humans receive many benefits from freshwater and marine ecosystems such as food, shelter, renewable energy production, cultural significance and wider well-being benefits (UNEP, 2006; White, Alcock, Wheeler, & Depledge, 2013) illustrating the complex relationship between humans and aquatic systems, with both positive and negative components. Looking to the future, this human-environment relationship must be revised into a sustainable approach to aquatic environment management if marine and freshwater conservation management goals are to be achieved and the current overuse of aquatic ecosystems reduced.  
Recognising both the scale of the management challenges in aquatic ecosystems and the considerable social component of the required response, there have been increasing calls to incorporate social science approaches into management efforts (e.g. Fletcher, Jefferson, & McKinley, 2012; Sandbrook, Adams, Buscher, & Vira, 2013; Schultz, 2011). To deliver sustainable use of aquatic resources and reduce the degradation of ecosystem health, environmental managers face numerous challenges to engage society and deliver their management objectives. Challenges include: engaging stakeholders in management processes (Leslie & McLeod, 2007), engaging large and public audiences (Vincent, 2011), balancing differing values of aquatic resources (Klein et al., 2008) and understanding the connections between society and aquatic environments (McKinley & Fletcher, 2012). Within the social sciences, environmental psychology investigates the interactions and connections between people and their environment, interrogating the values and motivations behind particular attitudes and behaviours (Bechtel & Churchman 2002; Gifford, 2007; Saunders, 2003). Environmental psychology provides a rich array of methods to support environmental managers in addressing the societal challenges they face. There are, however, barriers to integrating any social science approach into natural environmental science research and practice. For example, Fox et al. (2006) describe the lack of a shared vocabulary, interdisciplinary funding and collaboration opportunities. Environmental psychology brings with it methods, theories, jargon and philosophies which are unfamiliar in many traditional conservation spheres. These can prevent the application of environmental psychology approaches despite the potential benefits of persisting against these barriers. Recent action such as the World Social Science Report on Changing Global Environments (ISSC & UNESCO, 2013) are proactively addressing these challenges and recommending advances to increase interdisciplinary working which blends natural and social sciences.  
The integration of environmental psychology and natural science has already received some successes. The concept of Community Based Conservation (CBD) is based on the premise that long-term conservation success needs to include humans in the wider definition of ecosystems; explicitly including the development needs and expectations of the local community is believed to increase conservation success (Berkes, 2004). Critical analysis of CBD projects reveals that CBD approaches need to be specifically attuned to the needs of each individual community and the wider national perspective within which the conservation project exists (Brooks, Waylen, & Mulder, 2013). This clearly indicates that an in-depth understanding of the attitudes and policy drivers at both the local and national scale is vital. More specific examples of work to include values and attitudes in environmental management show how management choices and ecosystem assessments can be made more effective and accurate with use of local knowledge and by adapting management choices to better fit with local values (for examples see Fischer & van der Waal (2007) in Scotland, and Moller, Berkes, Lyver, & Kislalioglu (2004) in Canada and New Zealand).

In this paper, we use case studies to illustrate the benefits that can be achieved through applying environmental psychology approaches to aquatic management. The field of environmental psychology, defined as the study of how humans affect and are affected by the environment, seeks to identify and empirically test strategies to promote a more sustainable use of the natural environment, irrespective of the founding discipline (De Young, 2013). The methods and approaches detailed within this paper may resonate with readers from other disciplines, such as human geography or landscape planning, due to the interdisciplinary backgrounds of our authors.  The paper illustrates how environmental psychology approaches can play a role in aquatic management research and contribute to achieving management goals. This paper also evaluates the cases studies and provides recommendations for furthering the natural science – environmental psychology relationship.
2. Methods and Results
The geographical scope and spatial scales of the case studies highlight the diverse range of interactions between humans and aquatic environments. Case studies 2.1 to 2.4 are concerned with freshwater environments whilst case studies 2.6 to 2.9 focus on the marine environment. Case study 2.5 provides the transition from freshwater to marine through a catchment-based perspective.  The case studies are then ordered from large-scale approaches through to more small scale, site-specific examples.  It is useful to investigate a range of spatial scales given the variety of scale relevant in aquatic management.  Furthermore, researchers from a variety of disciplines have conducted the case studies; some are written from the perspective of a psychologist looking towards the ecological and natural perspectives, whilst others are written by ecologists applying psychological methods.
Each case study briefly documents the context and methods of the study before discussing the findings. These nine case studies are overviews of larger research studies and further details can be found in the cited References and Acknowledgements section.  

2.1. Human-Nature Relationship Perspectives in River Landscape Management
Understanding the relationship humans have with nature plays an important role in environmental management (Bauer, Wallner, & Hunziker, 2009). It is particularly relevant with regard to the on-going paradigm shift in river management that follows more sustainable and participatory approaches. In this context it can help to investigate the range of different underlying relationships people have with their local river and how these relate to their visions of river use and management (de Groot & de Groot, 2009) to encourage and support mutual understanding between different user groups. In order to investigate these relationships within the context of river landscape management, a list of six typologies of human-nature relationships were developed, based on a literature review (Flint, Kunze, Muhar, Yoshida, & Penker, 2013) and explorative interviews. For each typology of human-nature relationships, narratives were written to exemplify how these types were characterized (Table 1).
	Typology
	Description

	Master
	I think humans can become independent from nature, by developing technology, and should control and change nature. The production of necessary goods, for instance food, can be improved and natural hazards like floods can be averted.

	Apathy
	I do not think about nature much in my daily life

	User
	I believe humans benefit from functioning ecosystems, for instance from clean water, timber or the beauty of landscapes. Hence functioning ecosystems can also create jobs and profits.

	Steward
	I see a moral obligation to conserve and protect nature, because human development and technology can be a threat to nature.

	Partner
	I consider humans and nature as equal in value and power. Nature has a value in itself, which cannot be only be measured according to human utilisation.

	Participant
	I feel as part of nature.  I have an emotional or spiritual bond with it. Being or living in nature is fulfilling for me. Our existence and the well-being of nature are intertwined. We cannot separate humans from nature.


Table 1: Typologies of human-nature relationships, used to explain stakeholder relationships towards river management practices.  The description illustrates the underlying characteristics explained by each typology.   
These narratives were applied in quantitative questionaire (n=505) and qualitative interviews (n=25) to assess human-nature relationship perspectives and their possible applicability to support participatory management processes in two Alpine river landscapes in Austria (Fig. 2.1).
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Figure 2.1: Case study areas: a) River landscape Enns, Austria, b) River landscape Drau, Austria.
Perspectives of different stakeholders with backgrounds from the fields of water management, recreational fisheries, nature protection and politics were assessed. The participants had either a recreational or professional relationship to the case study area. 
Few participants directly aligned themselves with the master typology (52.4% and 72.2% of participants disagreed with this typology at the River Drau and River Enns respectively). Instead, many interviewees perceived themselves as being users, stewards or participants of nature. This result is comparable to findings of de Groot, & de Groot (2009) where river residents “fiercely rejected” the image of “mastery over nature”. However, during qualitative interviews, interviewees referred to aspects of the master typology indirectly when describing their relationship to nature and realised that they often hold multiple and even conflicting human-nature relationship perspectives. For example, some interviewees perceived themselves as participant in their private life and at the same time behaving as master in their professional life.
Many participants showed a strong interest in thinking about their human-nature relationships in the context of decisions they made in their private or professional life. Applying the human-nature typology was seen as helpful with regards to the development of a common understanding between different user groups. Further research is needed to develop tools that can more fully explain the range of human nature relationships, which could be used to support participatory processes and the implementation of agreed management objectives. 

2.2. What is river quality? Incorporating the perspectives of lay‐people in river restoration 

Braided rivers are characterised by numerous, mobile channels that split and reconnect around river bars and alluvial islands (Lane, 1957). Braided rivers create a diverse mosaic of dynamic and connected subterranean and aquatic habitats, which support high levels of biodiversity. As a result of anthropogenic activities, the Magra River in northern Italy has become less braided, and consequently less ecologically diverse (Le Lay, Piegay, & Riviere-Honegger, 2013). In order to counter these alterations and meet the EU Water Framework Directive objectives of good ecological river status, a restoration project for the Magra River was implemented. However, ‘good’ river quality is subjective; environmental perceptions are known to partly depend on people’s knowledge and use of the area (House & Sangster, 1991; Mosley, 1989). Moreover, the success of river restoration projects is particularly dependent upon effectively considering the range of stakeholder and public perspectives on the project’s objectives (Raymond et al., 2010).

To assess public and stakeholder perceptions of the proposed works on the Magra River, a quantitative photo-questionnaire was developed depicting ten riverscapes with different proportions of water, vegetation and sediments (Fig. 2.2a). Participants were asked to score each photograph, from 1 (low) to 10 (high) in terms of aesthetic value, beneficial uses, and river management needs. Surveys were conducted with 127 people, belonging to five distinct groups: (1) 13-14 year old children attending school more than 10 km from the river, (2) 13-14 year old children attending school less than 1 km from the river, (3) scientists with scientific knowledge of river ecosystem function, (4) local river managers working for the government’s watershed authority and (5) residents within the Magra River catchment who use the river for recreational purposes.
The results showed a difference between the responses given by expert groups (scientists and managers) and non-expert groups (children and local residents): the physical characteristics of a braided river (for example the presence of gravel bars) were valued by scientists but were perceived as less valuable by the public. The results indicate that the public had a negative perception of landscapes that included a high proportion of gravel bars (Fig. 2.2b). The survey also demonstrated that local children had a more positive attitude towards braided rivers than children living further away from the river. Consequently, projects aiming to restore braided rivers, which aim to increase to the proportion of gravel bars, may meet a lack of understanding from adult local residents, but engagement with local schools could help the positive associations with braided rivers continue into adulthood.

The results of this study highlight the importance of implementing appropriate engagement activities when planning an environmental management project. Respondent familiarity and knowledge appear to be critical factors in determining perceptions of riverscapes (Le Lay, Cottet, Piégay, & Rivière-Honegger, 2012), and therefore must be considered when promoting ecological restoration projects (Cottet, Piegay, & Bornette, 2013). 
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Figure 2.2: Public and stakeholder perceptions of Magra River (Italy): a) three of the ten photographs included in the photo-questionnaire; b) aesthetic values given by five respondent groups to ten photographs.

2.3. Conserving the ugly: The drivers behind the public’s perception of uncharismatic species
Charismatic species have long been used to spearhead conservation campaigns because of the emotional response they provoke (Lorimer, 2007). However, the species of greatest ecological priority may be unappealing to a lay-audience, particularly invertebrates (Munoz, 2007). Efforts to engage the public with conservation work often focus on providing information in an attempt to promote environmentally conscious behaviour. However, this knowledge deficit approach is an oversimplification as multiple factors, including a person’s values of the environment or species in question, also contribute towards environmental attitudes and behavioural intentions (Kollmuss & Agyeman, 2002). This case study examines a particularly unfamiliar invertebrate: the freshwater pearl mussel (Margaritifera margaritifera) (FPM), an endangered British mollusc found in upland rivers. By identifying if knowledge or values (or both) are most important in determining lay-person perceptions to this uncharismatic species, it is hoped that conservation efforts can become more targeted.
A nationally representative quantitative online survey was administered to participants in Wales and Scotland to investigate public knowledge and attitudes towards the FPM (n= 548). Questions were designed to reveal levels of respondent’s species knowledge, perceptions of the importance of conserving specific species and how rivers are valued. Results empirically showed that both values and knowledge play a role in determining the conservation importance attributed to the FPM. Analysis using a stepwise multiple regression model found that significant knowledge variables were the familiarity of the species and whether or not the species was considered native to the UK. Only one values measure, the value associated with local rivers, increased the model’s predictive capability (Walker-Springett, 2014).  
That the only values measure to affect perceptions of FPM importance was the value of local rivers indicates that conservation agencies should adopt approaches that highlight the local benefits of rivers, in terms of ecology, resources (e.g. potable water) and recreational use. Such an approach is particularly important in view of the risk that negative connotations of climate change and flooding (Spence, Poortinga, Butler, & Pidgeon, 2011) might overshadow positive feelings generally associated with rivers (Kaplan, 1977). The knowledge factors showed that uncharismatic species such as the FPM may not be recognised because they are unfamiliar; their contribution to healthy and productive rivers habitats is not obvious to the lay person. It is recommended that local knowledge of this species should be enhanced, both through information and hands-on experience.  Such an approach has already been successful on the River Clun, Shropshire, where local farmers themselves now act as advocates for the conservation of the FPM (M. Kelly, personal communication, May 30, 2011). It is expected that similar approaches could be conducted for other uncharismatic species.  

2.4. How Pollution Became a Social Problem: Newspapers and Public Perceptions of PCB Pollutions in the Rhône River (France)  
The long standing environmental issue of Polychlorinated Biphenyl (PCB) pollution in the Rhône River, France provides an opportunity to better understand attitudes towards riverine pollution events, and how to engage the public with such environmental issues. PCB pollution in the Rhône River was first recorded in the 1980s (Monod, Devaux, & Riviere, 1988) but by the 1990s, the issue of PCB pollution had been lost from public consciousness (Comby, Le Lay, & Piegay, 2014). In 2005, PCB pollution re-emerged as an issue in the Rhône River, being presented in the media as a disaster caused by riverine industrialisation. Five years later, the continued pollution of the Rhône River was no longer receiving large media coverage. This study highlights the potential for newspapers to be used as data sources to analyse the evolution of public attitudes towards a somewhat invisible environmental issue. 
A qualitative methodology was derived from geography, environmental sociology, and environmental psychology disciplines, and used media content analysis, ethnographic interviews and participant observation (n = 10). A media analysis was conducted on coverage of the PCB pollution of the Rhône River by three regional newspapers between 2005 and 2010 (Fig. 2.3) because “environmental messages delivered via print media and Internet are more likely to spur people's interest” (Jiménez-Castillo & Ortega-Egea, 2015). During this time, we compared Le Progrès, covering the upstream stretch of the Rhône River, Le Dauphiné Libéré, covering the middle valley area, and La Provence, covering the downstream stretch. The timeline of articles related to the PCB pollutions shows that the first article was published on the 15th September 2005 in Le Progrès; no other newspapers covered this story between 2005 and 2007. Le Dauphiné Libéré published their first story regarding the pollution on the 4th March 2007, and La Provence on the 21st April 2007. Levels of public awareness of this environmental problem were seen to increase until 2008, which corresponds with the subsequent decrease in media coverage after 2008.   Elevated levels of public awareness were also linked to actions by individuals and organisations promoted through the media. The changing patterns of media coverage of PCB pollution also appears to influence the waning and waxing of attention given to this issue by policy makers, seen in the frequency and promotion of legal acts created to address the issue (Comby et al., 2014).  
This research illustrates the value of newspapers as a tool to retrospectively evaluate the emergence of public attitudes about environmental issues, and also raises important questions regarding the consequences of delays in media coverage about environmental issues on policy makers and public attitudes, which are both reflected and shaped by newspapers.  Furthermore, the study indicates that river managers could use the media as a tool to encourage concern about pollution events, but further work would be needed to assess the duration of public concern, after the media coverage has ended.  
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Figure 2.3: Development of chemical pollution when seen as a social problem: regional restrictions on fish consumption and marketing compared to the temporal patterns of media coverage about the PCB pollution in the Rhône River (2005-2010). 


2.5. People’s values of waterways, from catchment to coast in South East Queensland, Australia
South East Queensland, Australia, has a rapidly growing population and spreading residential and industrial development. Urbanisation around the state capital of Brisbane has changed land use and increased ecological pressures on local waterways. Consequently, reduced biodiversity, and a detrimental impact on water quality has been observed, particularly downstream in the ecologically sensitive Moreton Bay, its marine park and islands. Often, research and management of landscapes that include terrestrial and marine components are treated independently, with an ecological bias.  Studies that link human dimensions and values across places, particularly those that focus on the effects of upstream human activities on downstream environments, are rare (Alvarez-Romero et al., 2011; Halpern et al., 2009). Our qualitative research focuses on the values people hold about local waterways, comparing the values held at different spatial locations from the upper catchment to the sea. 
Using semi-structured interviews, we examined the perceptions and experiences of key stakeholders using a typology of nature-related values devised by Kellert (1996, 2012). Kellert (2003) posits ten value types that describe people’s relationship with the natural world and proposes that values held about local places and ecologies can inform evaluation and management outcomes. Across the catchments, waterways were valued as places that bring people together where people derive pleasure, meaning and identity from their aquatic connections.  In the upper and mid-catchments, waterways had strong heritage and place-related values arising from the longevity of farming traditions, intimating humanistic values. Aesthetic values were also important in the upper and mid-catchment, as beautiful places to live, farm and explore, while naturalistic values were dominant in the mid and lower catchments and in Moreton Bay, with waterways regarded as significant places to interact with nature whether fishing, diving, sailing or surfing. In the upper, rural catchment, waterways had a greater utilitarian value, signifying their use for water supply and irrigation for farming, while in the more urbanised lower catchment, people express moralistic and ecological values through experiential contact with nature and a desire to care for the waterways. 
Implications for conservation relate to recognising that people hold diverse, and often combined, values towards these connected terrestrial, freshwater and marine areas. The strong sense of connection with nature offers new prospects for conservation management, indicating a constituency offering political support, or possible complaint processes may need to be established if specific values are infringed. Where current management is biophysically informed and concentrates on reducing certain forms of environmental damage from human actions, a values-based appreciation focused on people’s positive relationships with their waterways offers a way of building public support. 
2.6. Connecting values of the marine environment 
Engaging society with the sea is essential to achieve marine conservation objectives (Fletcher et al., 2012; Parsons et al., 2014).  Efforts to engage society with conservation are often dominated by charismatic species (Simberloff, 1998) rather than more ecologically valuable species such as habitat forming species (Jefferson, 2010).  Ecological values reflect those components of an ecosystem that ensure the functions and processes essential for ecological health can continue (Rapport, Costanza, & McMichael, 1998).  Knowledge of societal values of the marine environment is limited; however, the prevalence of charismatic species in conservation engagement indicates that these may be the most socially valued ecosystem component.  Focusing societal engagement efforts around charismatic species can lead to an oversimplification of conservation issues, a lack of connection between conservation issues and drivers, and policy spending being more strongly influenced by charisma than conservation need (Getzner, 2002).  Environmental psychology approaches were applied to investigate the compatibility of social and ecological values of marine environments, and identify opportunities for engaging the public with less traditionally charismatic species and habitats. 
A quantitative study of UK public perceptions of the marine environment (n = 1047) provided a greater understanding of society’s interpretations of marine health (Jefferson, Bailey, Laffoley, Richards, & Attrill, 2014).  This revealed that gender influenced interest in marine species with males expressing stronger utilitarian values, illustrated by their greater interest in edible species and females stronger intrinsic values, with greater interest in colourful species.  Additionally, social values, measured using a model based on Maslow’s Hierarchy of Needs, influenced perceptions of marine health with some audiences connecting more strongly with ecological components of marine health such as biodiversity, whilst others connected with visual indications such as water clarity (for fruther details, see Jefferson et al., 2014).  The survey results suggest that marine conservation messages based on ecological values can be shaped to resonate with social values.  For example, seagrass is an ecologically important species which is of low public interest (7% of respondents interested; Jefferson et al., 2014; Duffy, 2006). However, future engagement which incudes messages relating to the functions of seagrass (e.g., habitat provision, biodiversity support and improvement of water clarity) will enable the construction of stories which can resonate with multiple audiences.  Additionally, messages which explain the essential role of seagrass in the life cycle of commercially important species (Heck, Hays, & Orth, 2003) would connect with the stronger utilitarian values expressed by males in the survey, whilst stories relating to the intrinsic values of seagrass will connect particularly with female audiences.
The environmental psychology approach of investigating public perceptions and interrogating socio-demographics, such as gender and social values variables, provided a detailed insight into public values of the sea, and into the heterogeneity of public audiences. This can enable efforts to establish stronger connections between society and the sea to have the greatest impact by shaping engagement approaches to specific audiences, and through a broader range of species than more traditional approaches may suggest. The best practice illustrated by this case study is the importance of understanding audience perceptions in order to deliver marine conservation engagement that both resonates with the audience and is underpinned by natural science principles.  

2.7. Marine litter: The well-being costs of experiencing a littered shoreline

Marine litter is a universal issue. Defined as any persistent, manufactured or processed solid material that enters the marine environment (Galgani et al., 2010), marine litter contaminates environments from the poles to the equator and from the deep sea to the shoreline (Thompson, Moore, vom Saal, & Swan, 2009). Research has shown that litter can have harmful impacts on the environment and wildlife, such as through ingestion, entanglement, and changing entire ecosystems by transporting species to non-native environments (Hall, 2000; Kershaw, Katsuhiko, Lee, Leemseth, & Woodring,  2011). However, we know less about the impact of litter on people. 
Environmental psychology studies have shown that people dislike litter; whether a beach is clean or littered plays an important role in deciding which beach to visit (Ballance, Ryan, & Turpie, 2000; Tudor & Williams, 2006). Previous research that explores the nature-human relationship has shown that clean coastlines can provide a range of benefits to people; such as people reporting feeling happier, healthier, and mentally restored (Ashbullby, Pahl, Webley, & White, 2013; Hipp & Ogunseitan, 2011). A related psychological theory is the Attention Restoration Theory (Kaplan & Kaplan, 1989), which states that mental fatigue and concentration can be enhanced by natural scenes, and facilitate positive experiences with nature. One study, however, has found that these properties, thus benefits, are not as pronounced when the environment is less pristine (Pretty, Peacock, Sellens, & Griffin, 2005). However, no research hads explicitly examined the impact of litter specifically on people’s well-being, that is, how individuals think and feel about their lives (Dolan & White, 2008). 	Comment by Kayleigh Wyles: Past tense ?
Using two quantitative studies, participants in southwest England (n = 79 and 19 respectively) viewed carefully manipulated coastal pictures that were either clean or had marine litter present. Using both quantitative and qualitative approaches, participants’ perceived restorativeness and affective responses to the images were examined (as reported in Wyles, Pahl, Thomas, & Thompson, 2015). Coastal scenes with rubbish were found to have harmful impacts on individuals’ well-being; eliciting negative emotional reactions (e.g., reported feeling sad) and, rather than having restorative qualities, respondents felt these littered images were detrimental to their overall well-being (Wyles et al., 2015). By demonstrating the well-being risk associated with marine litter, this case study further stresses the importance of conserving the aquatic environment by addressing the global issue of marine litter, which is harmful to not only the environment, but also to people who visit the coast. Environmental psychological solutions are especially encouraged, focusing on interventions that address the initial act of littering (understanding how and why the rubbish enters the environment in the first place) in addition to retrospective solutions (picking up the rubbish).	Comment by Kayleigh Wyles: In response to the reviewer’s comment, we did explicitly measure perceived restorativeness based on ART, soc an conclude this. We have now made this clear in our text to justify this statement… 

2.8. Local perceptions of environmental change in a community-based marine resource management setting

Fiji has a coastline of 1,129 km comprising over 330 islands, which represents a huge challenge for the collection of and access to fisheries information (Bell, Adams, Johnson, Hobday, & Gupta, 2011). Overfishing of coral reef areas is ubiquitous across this region, even in some remote traditional fishing areas used mainly for subsistence (Chin et al., 2011; King, 2005). The Government provides limited resources for quantifying impacts on fishing activities (Fiji Islands Government, 2010) and relies on the coastal communities for local governance (Chin et al., 2011; Mühlig-Hofmann, Veitayaki, Polunin, Stead, & Graham, 2004). However, the customary community structures needed for successful governance are eroding (e.g. chiefly presence on-site) with consequences for village leadership, clan-based resource ownership, decision-making structures and thus community-based fisheries management (Muehlig-Hofmann, 2007). For such data-scarce management to work (i.e. where little catch data is recorded), understanding resource users’ perceptions and behaviour is especially important (Breckwoldt & Seidel, 2012; Novaczek, Mitchell, & Veitayaki, 2005). This study investigated the perceptions and expectations of four communities on Gau, an offshore island which is directly dependent on its fisheries resources. A mixed-method approach using both quantitative and qualitative methods derived from ethnography, human geography and environmental psychology (including questionnaire surveys, life history interviews and participant observation), revealed perceptions on fishing activities, resource status,  management and conservation efforts.
A perceived change in resource status and reduced abundance had led to an initial management plan on the island (Muehlig-Hofmann, 2007; Veitayaki, 2002). The management process was initiated by the local fishers and further developed by a team from the University of the South Pacific, in collaboration with Non-Governmental-Organisations. Introduced measures included the establishment of closed areas, and restrictions on fishing licenses, species size, gear and destructive fishing methods (e.g. use of plant poison). Most interviewees were satisfied with the present management level and there was a general confidence that the resource status would improve again with the introduction of closed areas.  However, increasing numbers of fishers using modern spearguns and boats with longnets were expected in the future.  The interdisciplinary approach of this study has helped to reveal the local perceptions of and expectations towards the introduced management measures, and has provided the local resource users with the opportunity to identify management challenges (for example, the high expectations of the effectiveness of closed areas). 
With awareness of these expectations, possible scenarios can be drawn by the resource users for adapting their management and conservation efforts, for example turning a temporary closure area into a permanent one, or planning for the expected rise in spearfishing.  This approach has been successfully used by the Fijian Locally Managed Marine Area Programme, to manage marine resources issues at a national scale (Govan, Comley, Tan, Guilbeaux, & Vave, 2011). Improved understanding of the links between perceptions, expectations and action, coupled with local ecological knowledge and resource monitoring, can improve the local ownership of the management process, including its assessment, adaptation and implementation.


2.9. Local acceptance of the offshore wind power – does design matter?
Switching our reliance from fossil to renewable energy sources such as offshore wind energy can help to limit further anthropogenic climate change.  However, the impact of wind turbines on the landscape is often cited as reason for public unacceptability. To overcome resistance, participatory planning processes are recommended (Devine-Wright & Howes, 2010) in conjunction with landscape planning approaches that aim to create a regional meaning for projects, for example by placing the wind turbines parallel to the coast line to highlight its geographical shape (Arakawa, Ariga, & Iida, 2002; Schöbel, 2012). 
This study attempted to empirically answer the question as to whether offshore wind farms that highlighted unique character of the landscape would be more acceptable by coastal residents than wind farms designed to maximise energy production only. An interdisciplinary, quantitative questionnaire survey was undertaken in four German coastal regions adjacent to the North Sea and Baltic Sea. Interviews were conducted in two regions, each with and without near shore wind farms, with approximately 100 residents per region. The participants answered questions on their attitudes towards offshore wind farms in general and towards six specific designs (Fig 2.4). Five of the designs were fictitious, based on distinct landscape features of the regions, and the sixth showed the actual technical design of a local offshore wind farm. Images used in the interviews showed each design as a bird’s-eye view and as seen from the coast in daylight and at night (see Schöbel, 2011). 
Participants rated the region-specific wind farm designs as positive. However, when offered the choice between images of the actual technical and fictitious regional specific designs, on average participants rated their most preferred fictitious image only slightly more positively than the technical image. Differences existed between the regions; over half of Baltic Sea participants (62.4%) rated the technical design as their most preferred option. Although less distinct, the North Sea participants showed two most preferred choices; about one quarter preferred either the actual technical or the “Island” design (Fig. 2.4). 
Clear opinions seemed to exist as regards the least preferred designs: of the North Sea participants, 61.7 % rejected the design simulating the international shipping route and for 70% of the Baltic Sea participants, the design mirroring the area of the local national park was their least preferred option. The most frequently (23.2 %) cited reason against the “shipping route” design was connected to the fear of navigation dangers and not aesthetics.   Further work should attempt to expand on the reasons that underpin preference for certain wind farm designs. 
These results provide evidence that design does seem to matter in generating public acceptability of offshore wind farms, however concerns about maritime safety appear to override design preferences and need to be addressed in order to foster acceptability.  Further work to better understand the factors that underpin preference of wind farm designs could encourage levels of acceptability of offshore wind farms necessary to meet emissions targets.
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Figure 2.4: An example for the North Sea wind farm designs was the “Island” solution.  This design placed the wind turbines in such a way that they represented the old coastal line destroyed by a flood in early medieval times (Schöbel, 2011).

3. Discussion
The nine case studies illustrate the application of environmental psychology approaches to a diverse range of aquatic management issues and scales. In each case, environmental psychology has provided greater insight into the societal connections with and perceptions of the ecosystem, species or environmental issues in question. In turn, this insight facilitates managers to act with greater agency when engaging multiple stakeholders and perspectives which must be balanced in order to identify and implement effective management options.  In this section, emergent themes on audience perception of aquatics environments at various scales are discussed, and an overview of the applications of environmental psychology studies in aquatic management are given.  This is followed by a discussion of the contribution of the case studies to the key societal management challenges for aquatic environments raised at the beginning of the paper.  Finally, a future perspective is given of how environmental psychology studies can be encouraged and have maximum benefit for aquatic management. 
The case studies examined national, regional and local scales in order to identify factors that drive perceptions and attitudes to specific aquatic environments. At the local scale, factors such as place attachment (i.e. how people form bonds with places, see Altman & Low, 1992) were also investigated to decipher the impact of emotional bonds with the environment.  The benefits of understanding the societal implications of governance decisions were highlighted, with reference to remote communities that directly depend on natural resources. Moreover, the impact of the environment on human well-being is examined with reference to the UK’s coastline. The value of the media in the dissemination of ecological messages is discussed alongside the relative importance of knowledge and values in determining the public assessment of conservation importance. 
The human element of the natural environment is increasingly recognised as the least well understood component of any ecosystem, whilst simultaneously, human actions can have the greatest impact on whether sustainable management of the natural environment is realised (Mascia et al., 2003). Many of the case studies illustrate how environmental psychology can be integrated into management plans, alongside a natural science understanding of the issues. It is important to clarify that the authors do not extol the use of environmental psychology methods in isolation, but call for greater connectivity and the adoption of a joined up approach to combine the strengths of both natural and social sciences to inform better management of natural resources. The case studies within this paper give examples of how integrating environmental psychology approaches with natural science principles can help to overcome the key societal management challenges mentioned in the beginning of this paper (Klein et al., 2008; Leslie & McLeod, 2007; McKinley & Fletcher, 2012; Vincent, 2011) and aid in achieving sustainable management outcomes (Table 2).  The contributions of the case studies to each challenge are then discussed in the following text.

	
	Societal Management Challenges in Aquatic Environments

	Case Study
	Engaging Stakeholders in management
	Engaging large and public audiences
	Balancing differing values of aquatic resources
	Understanding connections between society and aquatic systems

	2.1
	x
	
	x
	x

	2.2
	x
	
	x
	x

	2.3
	
	
	x
	x

	2.4
	
	x
	
	x

	2.5
	x
	x
	x
	x

	2.6
	
	x
	x
	x

	2.7
	
	x
	
	x

	2.8
	x
	
	x
	x

	2.9
	
	x
	x
	x



Table 2: The contribution of each case study of this paper to the four key societal management challenges in the aquatic environment.
3.1 Engaging Stakeholders in Management
	The application of environmental psychology approaches to support efforts to engage stakeholders in management is shown by four of the case studies. Case studies 2.1 and 2.2 illustrate how an understanding of stakeholder attitudes enables environmental managers to connect with different stakeholders in ways that resonate with the target audience.  Case study 2.5 and 2.8 further exemplify this approach buy giving additional examples in Fiji and Australia of the how more effective and sustainable aquatic management can be implemented when stakeholder attitudes are better understood and integrated into management decisions.
3.2 Engaging large and public audiences
	Many of the conservation challenges in aquatic environments require the engagement of large audiences to respond to the scale of problems faced in this arena, and five of the case studies in this paper document how this could be achieved.  Our case studies show that environmental psychology method can be applied on a large scale to inform the wider public debate about the management of aquatic resources.  For example, case study 2.4 documents how conservation issues can be transformed through a media lens and disseminated to the wider audience, allowing environmental managers to engage with the media and communicate widely.  Case study 2.5 shows how environmental psychology can engage the public at the scale of the catchment, combining the challenges associated with freshwater and marine environments.  Case studies 2.6, 2.7 and 2.9 all give further examples of the use of environmental psychology in engaging large and disparate audiences, in the marine environment.  These case studies exemplify the benefits of environmental psychology methods in engaging with large audience who express a range of attitudes and environmental values based on a variety of use of the marine environment, to give insights on the drivers influencing the perspectives held by these public audiences.  
3.3 Balancing differing values of aquatic resources
	Resource management in the aquatic environment is challenging given the variety of resources and the numbers of stakeholders and publics involved. The environmental psychology approaches used in the five of the case studies show how valuable such approaches can be.  Case study 2.8 identifies the issues surrounding local governance of marine resources in order to identify barriers to sustainable resource management. In doing so, management strategies were then implemented that took account of the community’s needs and expectations in addition to ecological pressures. In case study 2.9, public perceptions of wind farm design identified positive features in addition to barriers to acceptability; used in the early stages of wind farm development, this could be a key method to minimise opposition to such development. Finally, case study 2.5 indicates that the value of aquatic resources within the same unit of geographical measurement (i.e. the catchment) can be highly variable, creating new challenges for managing aquatic environments at this spatial scale.
3.4 Understanding connections between society and aquatic systems
A key strength of environmental psychology is to provide a deeper understanding of the human-environment relationship and the drivers behind the interactions and attitudes that affect this relationship (Table 2). All nine case studies contribute to a better understanding of the societal connections with aquatic ecosystems by interrogating and unpacking the values attributed to the aquatic environment. In case studies 2.3 and 2.6, identifying the values attributed to key aquatic species allow environmental managers and experts to see conservation goals from new perspectives and create more robust management decisions. Case study 2.7 identifies barriers to the use of the marine seascape, highlighting how an individual’s experiences of and well-being benefit associated with aquatic environments can be influenced by external factors.
Looking towards the future, the authors believe it is vital that the benefits of environmental psychology approaches are broadly distributed, both within academia and to wider audiences including environmental managers. This will necessitate more effective relationships between academics and practitioners in conjunction with increased efforts by academics to disseminate findings more widely than peer-reviewed journals that remain relatively inaccessible to those outside academia. Many of the issues surrounding interdisciplinary research between social scientists and natural scientists documented by Fox et al. (2006) continue to exist between academics and practitioners. However, certain barriers, such as limited opportunities for interdisciplinary collaboration, are beginning to be resolved through funding opportunities such as the Natural Environment Research Council’s (NERC) Valuing Nature fellowship, which aims to encourage ‘discipline hopping’ between social and natural sciences and the wider Valuing Nature programme which draws together natural sciences, social sciences, arts and humanities research and practice.  Such opportunities should be widened to encourage academics and practitioners to foster relationships that would speed the process of information sharing and dissemination.    
The key message that flows throughout all of the case studies presented here is that environmental psychology is an effective and appropriate discipline to be used in environmental management research and is able to inform environmental management practices across a range of aquatic environments and scenarios. It can provide insight into how people connect with nature and wider management issues, and this insight provides considerable benefit in helping to overcome barriers that are currently faced by environmental managers.  
4. Conclusions
Environmental psychology approaches provide tools to facilitate better management and governance of aquatic environments which goes beyond the protection of aquatic species and ecosystems by engaging stakeholder and public audiences. In this sense environmental psychology, as demonstrated by the case studies, support the delivery of management objectives that meet both societal needs and ecological goals. Moreover, environmental psychology enables the provision of science that meets public expectations, that furthers knowledge about topics with societal importance, providing a bridge between science and policy (Lubchenco, 1998).
A continuing challenge is to increase engagement between policy makers and environmental psychologists, which has begun to occur, for example through reports such as NERC’s Living With Environmental Change report or the UKERC Energy Transformation project (Parkhill, Demski, Butler, Spence, & Pidgeon, 2013; Upham et al., 2009). Building up relationships between these traditionally distinct disciplines enables the cross-fertilisation of ideas and allows novel methodologies to be trialled and adopted by the wider academic community. In this way, environmental psychology can develop in order to actively contribute to the environmental management challenges that will be faced in the future. The authors hope that the current enthusiasm for integrating social sciences into environmental management will continue.
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