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DIGITAL TECHNOLOGIES IN HERITAGE PRACTICE

Stuart Jeffrey


This chapter looks at some recent applications of digital technology for recording, visualisation, and representation of cultural landscapes. It highlights some of the opportunities for heritage practice that such technologies can offer and, through case studies, it also examines these approaches through a critical lens that focusses on the practicalities of data capture, some unresolved deficiencies of digital representation, as well as the broader issue of long term data management. 

The adoption of digital technologies in heritage contexts is often influenced by professional forms of technophilia, manifest by the urge to quickly adopt new and ‘cutting edge’ technologies. This is understandably driven by a desire to apply the best and most efficient methods of landscape analysis, recording, and visualisation available. However, it may also partly be driven by a desire, conscious or not, to enhance and protect the expert status of practitioners by adopting what are often expensive, difficult, and exclusionary technologies. Consequently some of the more practical and pragmatic implications of these technologies, such as the significance of the recording process itself and its potential uses for community engagement, are considered only as an afterthought. Additionally the quality of a digital record is frequently conflated with its precision, accuracy and/or its data volume rather than its actual fitness for an intended purpose. These aspects of a record are obviously of primary importance for many professional and management purposes, but much less so if the intention is, for example, to engage a community or to capture some aspects of a site’s social value in the recording process. In the following sections I will discuss the applications of digital visualisation technology that are neither precise nor create large volumes of data, but which do perform a meaningful role in the construction of cultural landscapes and in peoples engagement with them. 

In any discussion of new technologies for engaging with landscapes, it is important to recognise their value and what they now allow us to do – particularly in terms of archaeological prospection and site analysis. While these developments should be acknowledged and celebrated, the key focus of this chapter is on how the allure and affordances of these technologies can draw our eyes away from the active roles of heritage in society. Digital technologies also bring with them new problems, or old problems presenting themselves in a new way (for a good overview of digital innovation in the archaeology domain see Garstki 2020). While the immediacy and potential for large scale distribution of digital content is well recognised, this chapter will also highlight issues around data management, particularly long term preservation, and distribution. Finally, this chapter will look at how our reception of digital content differs from the reception of more traditional representations of the past as well as how different ways of working, such as community co-design and co-production groups, can impact on how audiences perceive digital outputs.


Digital, documentation, and analysis 

In recent years, the heritage sector has continued its long-standing practice of adopting surveying technologies developed for specific tasks in other domains. There are many recent examples of this, in landscape survey and analysis technologies, although it is the astonishing developments in drone technology – especially drone photogrammetry, Airborne Laser Scanning (ALS), and space based remote sensing, which are perhaps the most striking and which have undoubtedly expanded our knowledge of past environments. These technologies have supercharged our ability to map landscapes, including in areas previously not amenable to traditional mapping methods, such as densely forested regions (e.g., Brown 2014; for ALS, see also Opitz and Cowley 2013). In tandem with data handling technologies, such as machine learning, it is even possible to move toward the automation of archaeological landscape analysis, a recent example of this being the extensive LIDAR survey of the Scottish island of Arran carried out by Historic Environment Scotland (Trier et al. 2019; Cowley et al. 2020). This work developed bespoke tools to analyse an ALS dataset, identifying potential new archaeological structures automatically. While all of these technologies clearly offer new, fast, and efficient ways of recording (and analysing) the landscape, they also fall in to the category of technologies that actively distance the practitioner from what they are recording, at least in the data capture phase. Although micro-topographical survey can be carried out from the ground using terrestrial laser scanners and photogrammetric techniques, for larger area capture these techniques more often use aerial platforms (in fact, even micro-topographic or building survey that might have been done from the ground until fairly recently are now routinely carried out by drone). Intrinsic to how these technologies work is the physical distance between recording devices and the landscape being recorded and therefore, inescapably, between the practitioner and the landscape. A deep understanding exists amongst the majority of practitioners that ‘the map is not the territory’ and that intimate engagement with a landscape and ‘ground-truthing’ are fundamental to understanding it. However, these ideas may have to do battle with both the allure of the crisp, colourful imagery generated by airborne methods and the economics of overflight versus people on the ground.

Despite the novelty of the technologies, the approaches discussed above have, at their heart, retained quite traditional notions of data gathering, data analysis, and the construction of authorised narratives by expert heritage practitioners. While there has been a lively critique of the role of the expert and the authorised heritage discourse in many aspects of heritage practice (see Smith 2006 and Schofield 2014 on counter-mapping and expertise), this has come more slowly to the digital domain. The aim of the following sections is to explore alternative, equally valid, and equally powerful applications of digital technology that might get overlooked in the pursuit of technical excellence for its own sake. I begin by examining how digital technologies can play a role in the community co-production of heritage records. 


Digital technologies and community co-production

There has been much interest and discussion of digital media, including 3D recording and modelling, for communication, education, and public engagement (for a review see King et al. 2016). However, as exemplified by principles of the London Charter (Denard 2012), the majority of this remains focussed on the dissemination of professional and academic work. While a number of projects have made advances in archiving and presentation that facilitate active engagement (King et al. 2016, pp. 90-93), the actual production of such visualisations largely remains in the hands of heritage professionals, interpreters, designers, and digital technologists. More recently, projects adopting the concepts of citizen science and crowdsourcing have found ways to generate levels of community participation in the production processes for digital heritage content (this is discussed in Simon 2010; and contributions to Kalay et al. 2008). 

One example of this approach – based in the museum sector – is the MicroPasts project, a web-enabled, crowd-sourcing exercise based at the British Museum that brings together academic researchers, volunteers, and society members to create research data (Bonacchi et al. 2014). MicroPasts’ activities include helping to locate artefact find-spots, preparing photos for 3D modelling, and transcribing difficult to read text in letters and catalogues. However, the nature of the research, types of heritage, and the roles of participants, are again defined by academic researchers and heritage professionals. 

With regards to field recording, there are a handful of projects and publications focusing on the potential of photogrammetry for facilitating community engagement with heritage, but the emphasis is frequently on training (e.g., Bryan and Chandler 2008; McCarthy 2014), with the effect that expert authority is perpetuated in a way that is often still seen in many other community archaeology projects (Smith and Waterton 2009). Additionally, other non-expert values, such as the social and communal values associated with artefacts, sites, and landscapes are most often ignored remaining unacknowledged in a project’s design and unincorporated in final outputs. A counter example to these approaches is the ACCORD project. The ACCORD project team worked with multiple community heritage groups across Scotland to create 3D records and models of heritage places of significance to those groups. The aim was to examine the opportunities and implications of digital visualization technologies for community heritage practice using co-design and co-production of 3D models of heritage sites. Co-design and co-production methodologies, popular in a range of design, planning, and healthcare domains, are intended to decentre traditional relationships of power, control, and expertise between researchers and volunteers (Burr and Matthews 2008; Conroy et al. 2012; Cottam and Leadbeater 2006). Whilst still open to critique, these methodologies do produce more symmetrical relationships between participants as well as facilitating critical reflection on the power relationships inherent in co-working (see Lynch and Alberti 2010; and Maxwell 2017 for further discussion in the context of ACCORD). 

In ACCORD, ‘consumer-level’ photogrammetry (often referred to as ‘structure from motion’ or SFM) and Reflectance Transformation Imaging (RTI) were used. These are accessible techniques and very amenable to group participation, being based on photographic technology, and allowing multiple participants in recording exercises. Terrestrial Lidar was also experimented with, but this is much harder to meaningfully deploy in a co-production context as the equipment is heavy, very complex, and designed to be operated by a single expert user. It was important for the project to treat co-produced content in the same way and with the same care as expert content, and the digital outputs from ACCORD are permanently archived with the Archaeology Data Service, an open access digital repository for UK archaeological datasets base at the University of York. The archiving and management of project outputs was not an afterthought, but rather how the community co-produced content is incorporated, or not, into the corpus of heritage data strongly signals how significant it is considered by professional practitioners (Jeffrey 2018; Jeffrey et al. 2019; for the actual project dataset see Jeffrey et al. 2017). The approach adopted by ACCORD was an inclusive ‘co-design’ process that encouraged community partners to take a lead in the selection of sites to record. This focussed attention on the local significance of heritage places, and the social and communal values associated with them (see Chapter 3.5 this volume). Expression of these social and communal values, captured through interviews and focus groups, were also recorded and, crucially, archived with the digital models created as part of a unified coherent archive. It was one of the projects key research objectives to explore the impact of community co-design and co-production on the value and authenticity of digital records as well as original counterparts. 

ACCORD used rapid or focused ethnography approaches, short time-frames, mixed methods, multi-disciplinary teams, and forms of active intervention to create ‘intense routes to knowing’ (Pink and Morgan 2013, p. 351). For ACCORD, it was the co-design and co-production of the 3D records process itself that provided the entry point or ‘intervention’ through which qualitative research was conducted.  The participant groups were all based in Scotland, from the Central Belt, to Kirkcudbright in the southwest, the Ardnamurchan peninsula in the West Highlands, Rhynie in the East, and the Hebridean islands of the Uists and Bressay. These locations offered radically different heritage contexts and are associated with correspondingly diverse landscapes, including urban conurbations, rural towns and villages, and dispersed Highland and Island communities. There was also significant variations in socio-economic context, ranging from Castlemilk, one of Glasgow’s post-war social housing schemes (for further discussion of ACCORD work at Castlemilk, as well as the Uists and Shetland, see Jeffrey et al. 2019), to the well-to-do rural town of Kirkcudbright, to communities undergoing population decline in already sparsely populated highland regions. While there were variations in participant age and gender, the most significant social distinction, particularly for rural groups, is between self-defining ‘incomers’ and ‘locals’; this is a noted and widespread category distinction in rural Scotland (e.g., Macdonald 1997; Nadel-Klein 1991). These factors revealed communities preoccupied with marginalisation, seeing themselves as ‘a community at risk’, but also seeing heritage as a potential means of generating tourism, business, and leisure. Consequently, countering perceived risk was an important stimulus to the place-making activities of many of the community heritage groups involved in ACCORD, whether the threats to the sites themselves took the form of vandalism, coastal erosion, or neglect. 


Case study: ACCORD Dumbarton Rock 

An informative case study drawn from ACCORD is the work undertaken at Dumbarton Rock. Dumbarton Castle, which sits atop Dumbarton Rock, is a nationally significant heritage site in the care of Historic Environment Scotland (HES). However, it is also a central landscape feature on the river Clyde (Figure 5.4.1) with a host of alternative heritage values, in particular its key role in sporting heritage. The outcrop of Dumbarton Rock is seen as fundamental to the development of rock climbing in Scotland. The rock was once home to the capital of the early medieval Kingdom of Strathclyde and remained a politically important place until the 19th century (HES 2020). The Castle as it stands now is made up of mainly 18th/19th century military buildings and fortifications and most are legally protected – with the entire Rock outcrop being placed on Scotland’s Schedule of Monuments. In contrast to the visitor attraction of the Castle, the northern and western faces of the Rock can only be reached via rough and un-signposted paths. These lead not only to the dramatic landscape of cliffs and boulders, but also to the confluence of the Clyde and Leven Rivers, a landscape with its own dramatic post-industrial landscape. 

It is this north-western side of the Rock that is an important climbing and bouldering site, however this area of the rock has also been the site of extensive graffiti activity. This includes inscribed names and dates, but also political symbols and slogans as well as the ubiquitous colourful tags and throw ups. In 2012, the multiple forms of value associated with the site led to tensions when HES mooted a campaign of graffiti removal. The climbing community immediately expressed concerns about loss of the graffiti and also the potential impact of the cleaning process on the surface of climbing routes. Consultation between the parties ultimately resulted in selective cleaning that left the pieces of graffiti of ‘most significance’ to climbers intact (Hale et al. 2017). In particular, Scottish nationalist graffiti is singled out by some climbers as an expression of the counter-culture of ‘Dumby’ (as Dumbarton Rock is known to them), with multiple ‘Saor Alba’ (‘Free Scotland’) inscriptions appearing at different times, including those dating to the 1979 Scottish independence referendum.


<INSERT FIGURE 5.4.1 NEAR HERE>
Figure 5.4.1. Dumbarton Rock from the air. The castle and cliffs are on the prominent hill on the Clyde riverbank in the centre of the image (© Crown Copyright: HES).


This incident at Dumbarton Rock also pointed to challenges that heritage bodies face in dealing with the complexities of cultural significance. This is particularly so when there are competing social and communal values. The site’s significance in terms of Scottish climbing heritage had clearly been underestimated or undetected. In July 2015, ACCORD worked over several days with a group of active climbers at Dumby to record boulders and graffiti using both photogrammetry and RTI as well detailing the layers of contemporary social value for rock climbers associated with the site. This work provided insights into the values associated with the place and demonstrated the efficacy of this collaborative approach. 

Dumby has been a vital site in the development of Scottish rock climbing since the 1960s and is valued particularly for its volcanic geology and the technical style of climbing it necessitates. It has many well-known and difficult routes, some of the most difficult in the World in fact (e.g., Dave McLoed’s ‘Rhapsody’, Ryan 2006). Consequently, many climbers regard it as a ‘yardstick’ and ‘a place to push your limits’. The significance of Dumby is also rooted in the landscape more widely, especially in the unique character and atmosphere that define it. While it may be seen as a place of raw beauty framed by the changing weather and tides, it is also associated with a much grittier character linked to the industrial heritage of Dumbarton. It’s recent, but now often disused and decommissioned, industrial infrastructure makes for a thrilling photographic backdrop to the many famous images of climbing ‘first ascents’. For some, the ‘hard graft’ of industry offers an analogy for climbing, which also, in the words of one regular climber, ‘requires a graft and an industry’. Similarly, the graffiti that marks the rocks and the detritus left by groups of local youngsters add to this sense of grittiness. Although the majority of graffiti, such as the recent colourful tags, is transient, some of it defines iconic climbing routes (e.g., this is the case for the ‘Eagle Rock’ boulder or ‘the Shield’ climbing route, both named for their graffiti images). This relationship between the graffiti and climbing routes has, over time, become semi-formalised in printed climbing guides, where routes are described in relation to the painted images. 

The work at Dumby also demonstrated that participatory digital methodologies can provide the basis for sensitive management and conservation planning. HES asked the ACCORD team to provide an account of its significance in terms of climbing heritage for the social value component of its 2016 Statement of Cultural Significance for Dumbarton Rock. A key finding of the ACCORD project points to how the dynamic processes and practices involved in valuing heritage places, including the act of participatory community recording, has the potential to enhance, or even create new, values associated with the heritage places they represent (see Jones et al. 2017). Consequently, core aspects of the ACCORD methodology have become embedded in other large scale landscape recording schemes such as Scotland’s Rock Art Project (ScRAP 2020), which is undertaking detailed recording of thousands of rock art sites (Figure 5.4.2), as well as surfacing contemporary social value around these sites rather than simply, and more traditionally, mobilising communities to fulfil a recording agenda set by professional agencies.


<INSERT FIGURE 5.4.2 NEAR HERE>
Figure 5.4.2. The Strachur ScRAP group undertaking rock-art recording in Cowal, Scotland. (Credit: Tertia Barnett)


Digital authenticity: Engaging with digital media

Following on from recording, co-design, and co-production of records, the second aspect of digital technology rapidly being deployed in the heritage sector is the use of digital records for visualisation purposes. When thinking about how digital data is recorded in the field, it is worthwhile considering some of the key differences in our engagement with the record precipitated by the shift from analogue representations of the past to digital representations. Digital representations of the past – objects, sites, landscapes, or activities – are most firmly embedded in a mode of representation that draws from scientific and technical representations (including often borrowing their associated aesthetic cues). The resulting visualisations can often appear sanitised and distancing for the viewer, even when the visualisation’s objective is some form of photorealism (Jeffrey 2018). How our understandings of the past are constructed is intimately linked with the forms of representation that we use in the process. The apparent immateriality of digital objects can disrupt the relationship between the representation and audience and ultimately the object of the representation. A key element of current debates around the authenticity of representations with their multiple forms, and the auratic quality that an authentic object manifests, looks at the migration of this quality from the original to records and representations. These arguments can be applied to digital as well as physical reproduction, and cover replicas, reconstructions, and representations – sometimes called a Digital Heritage Object these can include representations of an artefacts, structures, sites, or landscapes as they are now, or how they might have appeared in the past (for a good insight into the debates around authenticity in the digital representation, see Di Giuseppantonio et al. 2018).

As discussed above, our relationship with landscapes always goes beyond an intellectual understanding of geology and topography and the processes that generate the landscape we see. Our engagement with landscape, whether it be through lived experience or through academic study, is underpinned by forms of emotional engagement which themselves are, at least partly, informed by notions of authenticity and aura. Latour and Lowe (2011), revisiting Walter Benjamin’s concept of ‘aura’ (1969 [1936]), suggest that physical replicas and reproductions can acquire authenticity; although, they argue, this is contingent on a range of factors: intentionality, quality, and the expenditure of resources. Other research looking at conceptions of authenticity argue that the network of relationships around a replica / representations production also informs its perceived authenticity (Jones 2010; Jones and Yarrow 2013; Macdonald 2013). Whilst this may be true, there are other inter-related factors that act directly in the conception of what is authentic – these include the changing modes of ownership in the digital realm, expressions of authorship, and the apparent transience of digital records (Jeffrey 2018). These factors taken together can be seen to have a bearing on the auratic quality of a digital object (or the absence of this) and, in turn, on its perceived authenticity. Similar, debates have surrounded each new technology for recording and representing the past as they have emerged – for example, Benjamin’s seminal essay on the aura in the age of mechanical reproduction (1969 [1936]) looks at cinema and its differences from theatre. The shift from analogue to digital media resurrects these earlier discussions, however, due to the very stark differences between these media, it also accentuates them. In the following case study, based on a three dimensional record of a Scottish island, focus is clearly on the sense of authenticity that relates to emotional as well as intellectual engagement with a digital representation, i.e., it is a form of authenticity that is not predicated entirely on a records apparent precision, objectivity, and accuracy as suggested by some (Garstki 2016; Gillings 2005; Rabinowitz 2015). At the heart of the matter is how we feel about a particular representation, as well as what we think about it and the consequent impact this then has on our feelings about, and understanding of, what is being represented. 


Case study: The Isle of Staffa and the Historical Archaeology Research Project

In this case study I discuss a different approach to both digital documentation and representation derived from an multi-partner research project on the Isle of Staffa in Scotland, known as the Historical Archaeology Research Project on Staffa or HARPS. Lying off the west coast of Mull, the tiny unoccupied Isle of Staffa is a National Nature Reserve and an important tourist attraction for the area owned and managed by the National Trust for Scotland. The geology of Staffa is famously striking – consisting of basaltic lava which has cooled into strikingly regular basalt columns (Figure 5.4.3). Since first being brought to public attention by Sir Joseph Banks in 1772 (Rauschenberg 1973), Staffa, and its major feature Fingal’s Cave (actually a sea cave), quickly became a key destination for early romantic tourism. Consequently, it has been an inspiration for works of music, art, and literature by some of Europe’s most important cultural figures. These include luminaries such as William Wordsworth, J.M.W. Turner, Jules Verne, and James Hogg (for a fuller list see Eckstein1992). The intense artistic interest in Staffa arose from both the romantic nature of the columnar basalt landscape and the rich folklore and oral traditions associated with the island (Michael 2007), particularly the tale of the giant Fhinn MacCool (and Macphersons [1772] retelling of it, Allen 1999). Over time, the Island has become a site ‘burdened with culture’ (Crane and Fletcher 2015). 

However, despite its richly imagined past, peopled with heroes, sylphs, water nymphs, and giants (McCulloch 1975), prior to 2014 the only archaeological work undertaken there had been a walk-over survey in 1996 (Rees 1996). Through the HARPS project, evidence of human presence on the island is now recorded from the Neolithic and much new evidence relating to early modern and tourist activity has also been recorded, including a rich assemblage of historic graffiti discovered inside Fingal’s Cave (Alexander et al. 2018, 2019). The project undertook an extensive digital documentation exercise intended to allow visualisations of the island for multiple non-academic audiences, specifically by continuing Staffa’s long standing role in creative engagement with place, but this time through new media (Jeffrey 2015, 2018). The framework for a VR immersive experience was created using LIDAR scans of Fingal’s Cave and a photogrammetric model of the island’s coast created from hundreds of high resolution images taken from the sea. Together, these datasets created a VR environment (built in UNITY) designed to be experienced from sea level, allowing the user to travel right to the furthest reaches of Fingal’s Cave, a place otherwise essentially both inaccessible and dangerous (Figure 5.4.3). Although the project sought to creatively visualise the cave and engage remote audiences, it was fundamental to acknowledge that the physical experience of being in Fingal’s Cave can simply not be replicated in any meaningful way through a visualisation alone. The experience is intrinsically multi-sensory, not simply visual, and the often long journey to the remote island is inextricably linked to how it is experienced. Rather than attempting to create an insipid or underwhelming version of reality, the projects objective was to respond to the site by creating an entirely new response. Thus, the visualisation was not trying to slavishly recreate what Fingal’s Cave looks like, but instead to attempt to evoke what it feels like to be there. This attempt also firmly situates the HARPS project endeavour within the long history of creative responses to the cave. 

For centuries, artists have sought ways to evoke some sense of the site without either wanting too, or being able to, accurately represent its physical structure (for further discussion on emotional engagement in immersive virtual environments and the use of games technology in heritage, see Katifori et al. 2018; Perry et al. 2017; Champion and Foka 2020). Perhaps unusually for a landscape, sound is also fundamental to the experience of Fingal’s Cave. The unusual nature of the cave’s acoustics have long been noted and commented upon, including by artists such as Walter Scott, Jules Verne, and others. Most famously, it was noted by Felix Mendelssohn, who took inspiration from the sea sweeping into the cave when writing the Fingal’s Cave overture of his Hebridean Suite (Op.26, published 1832) (McCulloch 1975). In an effort to record this unusual property of the environment, HARPS conducted an acoustic survey, using recording and modelling techniques most usually applied to concert halls rather than natural features. The outcome was a dataset of digital convolution files that can be utilised in an immersive for real time, spatialised auralisation (see Noble 2018 for a description of this process on Staffa). Going one step further than recording and presenting the soundscape, collaboration with BBC Radio led to an entirely new digital soundscape being created – the composer Aaron May was commissioned to write an original piece of music inspired by the cave. The final Fingal’s Cave VR model was reworked into multiple versions for dissemination via multiple platforms. One version allows the user to speak, sing, and shout into the cave space and hear their own voices reflected back in real-time as if from within the cave (using the acoustic convolution). Other versions feature a single camera track that moves the user on a journey from the outside of the cave to the back of the cave and back again. Phases of Aaron May’s music were written specifically to complement the position of the user in the cave. This version was also recorded using spherical (360) video and is designed for light-weight untethered devices such as the Oculus Go or Google Cardboard. A version of the model is accessible via Youtube (HARPS/BBC 2019; BBC Sounds 2019). 


<INSERT FIGURE 5.4.3 NEAR HERE>
Figure 3. Left. Isle of Staffa: Screen shot of the HARPS / BBC immersive 360 video version. Right. Inside Fingal’s Cave: a full scale projected immersive based on the HARPS dataset. (Credit: HARPS for both images).


Digital preservation: The problem that never goes away

All modern forms of landscape recording create digital data, sometimes in extremely high volumes. I would argue that in many cases the systems for managing these data, whether technical, economic, social and political, cannot yet be described as fit for purpose. This means that digital preservation, i.e., the long term storage and management of digital data itself (as opposed to a common, but erroneous conflation of recording with preservation) should be a fundamental consideration in the deployment of digital technologies, rather than, as is often the case, an afterthought. While there are well understood sets of technical approaches that apply to the longevity of digital objects, it is clear that we are generating data faster than we are putting in place systems to preserve or manage them. This has sometimes been referred to as the spectre of a ‘digital dark ages’ (Kuny 1998). As solutions regarding one aspect of data are found and implemented, similar issues arise again in a new form, such as with social media (Jeffrey 2012). All digital data, despite their apparent imperviousness to decay and the apparent ease with which perfect copies can be easily stored and accessed, are in practice fragile, costly, and labour intensive to curate, especially over long periods of time. Large datasets – such as those from landscape or site scans and models – may be easily ‘backed-up’, however, archiving them is a different matter (see for example the OAIS reference model, Lavoie 2014). If this is not done, then over time the original data creators change organisations, organisations that themselves frequently merge or disappear and, consequently, the responsibility for maintaining the datasets dissipates. If no suitable alternative host can be found or there is not enough money to manage the process, the data languishes until its ultimate loss through hardware failure or deletion from the cloud (for a good overview of these problems, and some solutions, see Niven 2013; Niven et al. 2013). 

Data archiving matters for all the datasets a project generates, but is especially important in ethnographic and cultural heritage activities. The arguments and justifications for the need to preserve data share much across the Science, Arts, and Humanities domains.  A good overview of why data archiving is so important, and its value for future research, can be found in the document: ‘Ensuring the integrity, accessibility, and stewardship of research data in the digital age’ by the US National Academies (2009). This document describes the impact of barriers to sharing, and the costs of limiting access to, research data. A 2011 UK Museums Archive and Library statement (agreed by The National Archives, The Archaeology Data Service, The British Library, The Collections Trust, and The Digital Preservation Coalition, amongst others), further makes the case by highlighting how long-term preservation and access benefit us all by helping to: improve access to cultural services for all; support learning and participation; and, crucially, improve return on investment for funders. The principles identified in these doctrinal texts apply to both data creators and the organisations charged with long term curation. A key relevant principle for data creators includes that long term access to digital material should be considered throughout organisational strategies, policies, practices, roles, and service management life-cycles. In addition, the future use of the data should be considered and it should be created, managed, and acquired to support many uses by diverse parties and to facilitate the data’s long-term viability. It should be noted that some disciplines have different perspectives on the long-term preservation and sharing of their data and whether or not this is appropriate, notably in the Social Sciences (see: Guidelines for Data Management and Scientific Integrity in Ethnography, Dilger, Pels, and Sleeboom-Faulkner 2018). 

The clearest and most recent expression of data management and preservation principles for organisations that generate or archive data are the increasingly widely adopted FAIR (Findable, Accessible, Interoperable and Reusable) principles (Wilkinson et al. 2016). In digital heritage contexts, documentation of the decision making processes in the production of complex visualisation datasets, including reuse and interpretation (known as paradata), is defined also by the London Charter (Denard 2012). As alluded to in the section above, there is an overlap between issues of authenticity and how digital data is managed and presented. Nowhere is this more obvious than in the impact that the apparent transience of badly managed digital data has on its audience.

There are, then, well developed and well documented policies and procedures for the long term preservation of digital datasets. There is also a professional ethic that requires that these policies are followed. Less well understood and certainly less frequently considered, is the effect of not preserving data and the resulting access anxiety this has on intended audiences. The problem is exemplified by the huge number of dead hyperlinks that litter the World Wide Web. It remains a common experience to see the ‘404’ error message ‘page not found’. To some extent Digital Object Identifiers (DOIs) or similar approaches to permanent linking, have mitigated this problem. These rely on an authorising body and an organisational commitment to long term maintenance of access. The differences between an analogue and digital object, its immateriality and its physical unlocatability can be accentuated by its apparent transience (Jeffrey 2018). 

A key feature of physical heritage objects is their survival over long periods of time. This longevity and the richness of human associations are defining features of an object’s auratic quality. Latour and Lowe (2011) and others have discussed how, in practice, the auratic quality of the original can migrate to its copy, including digital copies / records (Cameron 2007; Jeffrey 2015) and, indeed, how new forms of authenticity relating to the networks of relationships that can be created around a digital object. Unless a digital dataset is actually intended to be temporary, then its status as an unreliable object erodes its ability to accrue the forms of value associated with authenticity and aura. The long term existence of a digital object and the permanence of points of access to it speak powerfully of the value ascribed to it by its creators (see the ACCORD case study above); while a lack of consideration for its long term preservation does the opposite.


Conclusion

Even for the most expert practitioner, and despite the many advantages of digital technologies, these new means of exploring a landscape can feel unsatisfying, if not unsatisfactory. In the 1930’s, Alfred Korzybski (1933) stated that ‘a map is not the territory it represents’ and the distinction between a model and what it represents obviously endures in the digital age. However, there is a lingering tendency to lose focus on the fact that the records we create in 3D with high accuracy and with photo-real colour are nothing more than a form of map, and are therefore a representation and simplification of something more meaningful (Baudrillard’s arguments on ‘looming hyperreality’ notwithstanding [1988]). To truly experience the territory, or simply to understand it better, it is necessary to physically engage with it, and of course, with those who routinely occupy and shape it. 

With this in mind, the idea of community co-production has been explored in this chapter through examples from the ACCORD and Scotland’s Rock Art projects which operate across multiple forms of cultural landscapes. In both these endeavours, the exploration of how landscapes were used, occupied, and shaped in the past is augmented and enhanced by paying attention to people’s contemporary relationship with the landscape and the multiple forms of value that these relationships manifest. Countering the tendency to present digital records as somehow entirely objective and scientific, the HARPS case study extended the exploration of digital technologies in cultural landscapes and examined ways of integrating precise digital datasets with creative response. This was in order to express both something specific about the landscape being represented and to create a digital object that is more than a record or representation, but something of value in its own right and not simply, to draw from the museum context, as ‘re-mediations of the authentic stuff’ (Geismar 2012)

In this chapter, I have raised issues around the distancing experience of much landscape recording, observed how this has can be countered by an exploration of community engagement, creative response, and the debates that swirl around the authenticity of digital objects, and concluded with a discussion of the perennial problem for digital longevity. There is a tendency to assume that as new technologies develop, there will be an infrastructure to support them in a sustainable way. However, this has not been the case with digital data, the management of which over extended periods of time remains a serious challenge. Highlighting this issue is a good way to conclude any overview of digital technologies as it acts to temper some of the hyperbole around new technologies from practitioners and commercial interests. If questions of how digital data becomes sustainable are not fully addressed, then all forms of engagement with cultural landscapes through digital technologies can become fleeting and transient, in a way that analogue records typically do not. 
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