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Executive summary 

This deliverable of work package 1 “Pan-European systematic review and meta-analysis” 

comprises two parts which both strive for a common understanding of core concepts in the 

HERCULES project. The first part is a framework developed for common understanding, 

mapping problems, analysing cultural landscapes, and finding a way forward; a dictionary 

of terms builds the second part.  

The framework on cultural landscapes gives an overall perspective on cultural landscapes 

and how these are used in HERCULES. It provides a conceptual analysis for all other work 

packages and aims to bridge interdisciplinary boundaries. The novelty of this framework is 

in the unification of concepts that come from a variety of disciplines including history, 

archaeology, ecology, conservation, planning, and cultural geography among others that 

form the complex and expanding corpus of landscape studies today. The framework refers 

to all types of cultural landscapes with different types of historical/archaeological heritage, 

biodiversity, and other societal values and includes both long-term and short-term histories.  

Cultural landscape studies are characterised by a broad range of typologies, schemes and 

terminologies. HERCULES draws on expertise from a diversity of disciplines, each using 

its specific terminology. To foster interdisciplinary understanding and to increase 

accessibility of the HERCULES themes to the public outside academia, a dictionary of key 

terms has been developed. It defines key terms which are assembled through enquiry of all 

consortium members. The list will be updated regularly as required. Wherever possible, 

peer-reviewed literature serves as a source of definitions. By this, the dictionary also 

represents a compendium of the most important interdisciplinary literature on which 

HERCULES builds.   
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Exploring cultural landscapes through an ecosystem change and society 

lens: A conceptual framework and the way forward 

Tobias Plieninger, Thanasis Kizos, Laurence Le Dû-Blayo, Claudia Bieling, Marie-Alice 

Budniok, Matthias Bürgi, Carole L. Crumley, Geneviève Girod, Pip Howard, Jan Kolen, 

Tobias Kuemmerle, Grega Milcinski, Hannes Palang, Kathrin Trommler, Peter H. Verburg 

Abstract  

Cultural landscapes are closely linked to human well-being, but they are undergoing rapid 

and fundamental change, often leading to the loss of landscape values. Understanding the 

societal transformation underlying these landscape changes, as well as the ecological and 

societal outcomes of cultural landscape transformations across scales are prime challenges 

for landscape research. Nevertheless, so far, a common understanding of cultural 

landscapes is missing, which has inhibited the design of effective policies to safeguard 

cultural landscape values. Based on the foci of the Program on Ecosystem Change and 

Society (PECS), we propose a framework to manage and integrate the different 

understandings of cultural landscapes. Six major dimensions of landscapes emerged from 

recent progress in landscape research that we propose to consider when studying landscape 

change in relation to societal transformations: (1) social-ecological linkages in landscapes, 

(2) landscape structure and land use intensity, (3) landscape history, (4) driving forces, 

processes, and actors of landscape change, (5) landscape values and meanings, and (6) 

cultural landscape management. We argue that the impact of cultural landscape research 

has so far remained limited and propose five critical research frontiers to move forward 

cultural landscape research and practice: (1) syntheses of cultural landscapes trajectories, 

(2) strengthening of place-based case study research, (3) refinement of cultural landscapes 

monitoring techniques, (4) development of visions for re-coupling social and ecological 

components in landscapes, and (5) design and implementation of a community-based, 

interactive knowledge tools for good stewardship of landscapes.  

Keywords: Cultural landscape values; ecosystem services; European Landscape 

Convention; landscape management; landscape stewardship; multi-scale landscape 

modelling; social-ecological systems; sustainable development  
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Introduction 

The current literature on environmental change research is characterised by striking 

contrasts in spatial scales. Based on large scale data and sophisticated quantitative 

methods, issues such as ‘planetary boundaries’ (Rockström et al. 2009), ‘food security’ 

(Mueller et al. 2012), or ‘global land use change’ (Lambin and Meyfroidt 2011) are 

assessed through global-scale analyses – often in a top-down style (Verburg et al. 2012). A 

contrary view emphasises that – to acknowledge the complexities of current social-

ecological challenges – we need to address local and regional scales through place-based 

approaches, thereby considering context, meaning, and real-world relevance (Fischer et al. 

2011). The Program on Ecosystem Change and Society (PECS) has been established to 

strengthen such place-based research through comparative and collaborative approaches, 

thus facilitating insights into the dynamics of local or regional social-ecological systems, 

but also into the multi-scale and cross-scale dynamics of these systems (Carpenter et al. 

2012, Balnavera 2014). HERCULES, as a place-based project, is part of the PECS 

network. Therefore, our ambition is to integrate cultural landscape research into the work 

of PECS on generating the scientific and policy-relevant knowledge of social-ecological 

dynamics needed to enable a shift to sustainable stewardship of social-ecological systems, 

across scales, disciplines, and sectors.  

Cultural landscapes – landscapes that are shaped by human activities, that possess featured 

valued by humans, or that carry specific meanings for people - are affected by global scale 

dynamics, but the local context determines very much how these large scale drivers affect 

the landscapes, what values a landscape comprises and how these values are linked to the 

well-being of its inhabitants. This paper contributes a cultural landscapes perspective 

(compare a special feature in Ecology & Society, Plieninger et al. 2014) to the study of 

ecosystem change and society (Figure 1). Cultural landscape research seeks to draw 

connections among people, between people and places, and between societies in their 

environment at the scale of landscapes (ESF 2010). In Europe, research on cultural 

landscapes has received broad attention after the adoption of a European Landscape 

Convention in 2000 (ELC 2000). More recently, landscape approaches have found 

substantial resonance also outside Europe (Sayer et al. 2013). But nevertheless, the 

scientific and societal impact of cultural landscape research has so far remained limited, 

amongst other things due to (1) the fragmentation of research among multiple disciplines 

and the limited communication between research domains and policy sectors, (2) under-

developed theory and methods shared between disciplines, preventing integration, and (3) 

under-developed international perspectives, separating researchers working on local scales 

from those focussing on global scales (ESF 2010).   
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Cultural landscapes’ perspective 

 

 

 

 

 

 

 

 

 

 

 

 

1) Social-ecological linkages in landscapes 

2) Landscape structures and land use intensity 

3) Landscape history 

4) Driving forces, processes, and actors of landscape 

change 

5) Landscape values and meanings 

6) Cultural landscape management 

Figure 1: According our framework, cultural landscape studies require consideration of 

social-ecological linkages in landscapes, landscape structures and land use intensity, 

landscape history, driving forces, processes, and actors of landscape change, landscape 

values and meanings, and cultural landscape management (left top photo: Berta Martín 

López, right top photo: Thomas de Dorlodot, left bottom photo: Kim von Hackwitz, right 

bottom photo: Steven Shuttleworth)  

 

Conceptual frameworks can be powerful tools in social-ecological systems research to 

overcome such problems by setting a common language, structuring research, and 

providing guidance toward a more sustainable development (Binder et al. 2013), but few of 

them are available around the concept of cultural landscapes. Existing frameworks on 

cultural landscapes either address only the heritage or cultural geography dimensions (e.g. 

Jones 2003, Wylie 2007) or the landscape ecological and land use dimensions (e.g., Zanten 

et al. 2014). A social-ecological frameworks around landscapes has been established by the 

Satoyama Initiative (Takeuchi 2010), but this framework is mainly directed toward 

political and practical purposes. Our objective is to offer an integrated framework for 

studying cultural landscapes through the lens of ecosystem change and society interactions. 

To do so, our framework will be built around the PECS foci (Balnavera 2014), in particular 

by considering: 



Deliverable D1.1   

8 

 

i) the nested multi-scale dynamics of social-ecological systems (seascapes and 

landscapes),  

ii) the stewardship of these systems and the ecosystem services they generate, and  

iii) the relationships between ecosystem services and human well-being, wealth and 

poverty.  

The next section outlines the cultural landscapes approach, including an overview over the 

history of landscape studies and the conceptual tensions around them. In the subsequent 

section, we describe six dimensions in our framework that have emerged from recent 

progress within cultural landscape research. In the final section, we formulate what we 

consider critical frontiers of social-ecologically informed cultural landscape research.  

Cultural landscapes approach 

Heterogeneous environmental conditions, different land use histories, and the multiple 

ways in which landscapes have been adapted to (or protected from) modification to more 

recent land uses, have shaped a wide diversity of cultural landscapes. In its World Heritage 

Convention, UNESCO (2008) has defined cultural landscapes as ‘combined works of 

nature and of man’. However, such a definition inevitably remains vague. The European 

Landscape Convention, signed in 2000, raised awareness of cultural landscapes and 

became the governing document that steers both landscape management and inadvertently 

also landscape research in Europe. It considers landscape as ‘an area, as perceived by 

people, whose character is the result of action and interaction of natural and/or human 

factors’. Ever since Sauer (1925) postulated that the aim of humankind is to turn nature 

into cultural landscape, there has been a discussion on where cultural landscape starts and 

how culture should be understood – whether it is human material input, valued 

environment, or something more. This discourse mainly revolves around three distinct 

meanings (Jones 2003):  

i) Cultural landscapes as landscapes modified or influenced by human activity, 

ii) Cultural landscapes as valued features of the human landscape that are threatened by 

change or disappearance, 

iii) Cultural landscapes as elements with meaning for a human group in a given cultural or 

socio-economic context. 

The history of landscape studies has been traced in two broad fields of inquiry: (1) 

geographical research and (2) art and landscape painting which make the landscape itself 

an object ‘worthy’ of aesthetic admiration (Howard et al. 2012). In geography, the 

landscape term was initially used as a ‘regional synthesis’ (Antrop 2008: 30). Later in the 

20
th

 century, new tools and concepts enriched and diverted this approach into a wide array 

of disciplines. On the one hand, a broader geographical branch of land change studies 

considered land and the interactions between human activities and physical geography. On 

the other hand, cultural geography incorporated aesthetic and symbolic readings of the 

landscape with the geographical and the art traditions. More recently, social geography 

filled the gap between regional studies (landscape assessment) and cultural geography 

(landscape perception) by exploring the question of social and individual well-being 

(Luginbühl 2006). This line of inquiry demonstrated how the study of day to day practices 

and relationships, whether professional or not, are essential for the understanding of 
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landscape dynamics and resilience. Increasing computational power and new developments 

in Geographic Information Systems, geostatistics and visualisation tools paved the way for 

more quantitative analyses of spatial patterns in landscape and the dynamics in these 

patterns in a range of fields, including ecology, archeology and history, land use planning, 

and policy evaluation. The art tradition met garden architecture and the cultural component 

of geographical analysis to result in landscape architecture and landscape planning. It also 

met philosophy and post-modernism to study the intangible dimensions of landscapes, for 

example texts, signs, and repositories of meanings, ideas, and place attachment (Howard et 

al. 2012). This ‘family tree’ of cultural landscape studies today illustrates a basic feature of 

landscape: inter- and transdisciplinarity. Cultural landscapes are boundary object and 

meeting point of different disciplines, theories, concepts, analytical tools, and scales. 

Dimensions of a cultural landscapes framework 

The real challenge for any framework for cultural landscapes is to manage and integrate 

their different understandings. We propose that a cultural landscape framework – guided 

by the notion of ecosystem change and society - should consider six major dimensions of 

landscapes (Figure 2), whose individual characteristics will be sketched in the following: 

(1) cultural landscapes are linked social-ecological systems, (2) cultural landscape exhibit 

important landscape structures and land use intensities, (3) landscapes have experienced 

long-term and short-term histories, which have left land use legacies that critically 

determine functions and values of many contemporary landscapes, (4) cultural landscapes 

are undergoing change and/or persistence, and it is important to consider the driving 

forces, processes, actors, and outcomes of landscape change, (5) landscapes have a broad 

and diverse set of values and meaning for people that are important motivators for 

landscape stewardship but are also object of trade-offs and land use conflicts, (6) cultural 

landscape management and policy can follow a ‘protection’ or a ‘planning’ approach, with 

the notion of landscape stewardship becoming increasingly influential. 
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Figure 2: Dimensions of the proposed cultural landscape framework. The arrows indicate 

potential pathways along each of these dimensions. 

 

Social-ecological linkages in landscapes 

The cultural landscapes framework we develop starts with the most important property of 

landscapes: they are linked social-ecological systems. Landscapes are at the interface of 

nature and culture and express a tight interplay of physical features of the human 

environment with social structures and human ideas (Selman 2012). In other words, natural 

forces and human agency are inextricably intertwined in landscapes (Widgren 2004). 

Emphasizing the cultural dimension of such social-ecological systems expresses a holistic 

view, where humans take notice of and value the existence of landscapes and, at the same 

time, interact with them and even create them in dynamic transactional processes (Naveh 
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1995). With this, landscapes do not only integrate the natural and the human realm, but are 

also at the interface of material and immaterial, perception-based dimensions. 

The intensity of the linkage between the social and the ecological subsystems varies from 

landscape to landscape, with consequences on landscape structures, functions, and values. 

In many parts of Europe the ecological and social subsystems of cultural landscapes have 

been tightly linked historically, as people have shaped the landscapes through their 

activities and the landscape has provided people with a variety of goods and services, like 

for example in the history of hedgerows in a French bocage landscape (Le Dû-Blayo et al. 

2008). However, there has been a central tendency across Europe toward a fundamental 

decoupling of the socio-cultural and ecological sub-systems (Fischer et al. 2012, Plieninger 

and Bieling 2013). While agricultural industrialisation has been the dominant driver of the 

decoupling phenomenon in the more productive areas of Europe, the more marginal rural 

areas have been affected by decoupling through competitive disadvantages of farming 

leading to widespread land abandonment, further supported through rural outmigration and 

other demographic and structural changes. This has often led to the degradation of 

landscape values. Both ‘special’ landscapes of high symbolic, historical, or national value 

and ordinary ‘everyday’ landscapes are affected by this decoupling. Against this 

background there is a clear need for a ‘transformation strategy’ that could reinstate 

contemporary and thus more meaningful ‘virtuous circles’ between social and ecological 

systems within landscapes (Selman and Knight 2006).  

 

Landscape structure and land use intensity  

A typical starting point of quantitative landscape research is the description of landscapes 

in terms of their biophysical patterns (e.g. climate, topography, soils, and land cover 

composition). Examples are the European Landscape Map (LANMAP), the FARO-EU 

rural-typology, the Environmental Stratification of Europe (Hazeu et al. 2011), and the 

landscape typologies established by Meeus (1995), Peterseil et al. (2004) and Van Eetvelde 

and Antrop (2009). However, a cultural landscapes framework needs to incorporate at least 

two additional types of biophysical information.  

First, information on landscape structure (e.g. parcel size and shape, landscape elements 

such as hedgerows and solitary trees) is crucial to characterizing cultural landscapes. There 

is a diverse body of literature on linear landscape elements (e.g. ecotones, field margins), 

but inventories of landscape elements have so far only been undertaken for very small 

study regions (Deckers et al. 2005, Meyer et al. 2012, Plieninger et al. 2012) and, in a few 

cases, at the national scale, for example the UK Countryside Survey (Barr and Gillespie 

2000) or the Dutch VIRIS database (Grashof-Bokdam et al. 2009). These studies typically 

use either very-high resolution satellite imagery, which is expensive and computational 

intensive (Tansey et al. 2009, Stahl et al. 2011), or ground observations (Dramstad et al. 

2001). An important step forward is the recent European Union wide map of landscape 

elements based on the extrapolation of transect data collected in the LUCAS survey (van 

der Zanden et al. 2013). A second issue that needs more consideration in a cultural 

landscape framework is land use intensity (i.e. management intensity as measured, for 

example, in fertilizer applied, grazing intensity, people engaged in land use, but also 

tourism numbers and housing density), as most processes transforming cultural landscapes 
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in many parts of the world now occur along intensification or extensification gradients 

(Rounsevell et al. 2012, Ellis et al. 2013, Kuemmerle et al. 2013). New land use intensity 

datasets for Europe have recently been produced, including grazing intensity (Neumann et 

al. 2009, Neumann et al. 2011) and fertilizer application (Temme and Verburg 2011) and 

offer potential for uptake in more comprehensive characterisation of cultural landscapes. 

By combining data on the occurrence of linear elements with land cover and land 

management information a European map with a typology of cultural landscapes will 

advance the integration of these elements in cultural landscape characterisation (van der 

Zanden et al. in review). Land use intensity needs also be considered in terms of mono-

activity / pluri-activity. Many multifunctional landscapes would not be understood as 

intensively used in regard to one product or service. However, it can be assessed as very 

intensively used, if all multiple goods and services, including crops, cattle, wood, quality 

water, biomass, recreation, etc., are considered (Le Dû-Blayo 2011).  

 

Landscape history 

Although including these biophysical landscape characteristics is a step forward in 

understanding cultural landscapes, it does not help to distinguish the variation due to 

differences in historic landscape development. The legacies of historic interactions of 

humans with their natural environments are often visible in current-day landscapes, as 

expressed for example in the established land tenure structure, the character of the 

infrastructure (e.g. drainage and transport), modifications to the soil (e.g. by adding 

organic matter or removal of peat), and the establishment of landscape elements (e.g. 

hedgerows, stone walls) (Foster et al. 2003). More recent processes have modified these 

structures and often adapted the landscape towards current-day practices and needs. In 

some cases, policies, planning, and voluntary incentives have aimed at protecting 

landscape structure and elements that originate from historic interactions (Schleyer and 

Plieninger 2011); in other cases large-scale land consolidation has been implemented to 

adapt the landscape to the current needs of its managers. New datasets on land use history 

from decades (Fuchs et al. 2012) to centuries (Kaplan et al. 2009, Kaplan 2012) have 

recently become available, and hold much promise for better characterizing cultural 

landscapes. The most promising and comprehensive effort recently undertaken in this field 

is the Historic Landscape Characterisation programme carried out in several regions of the 

UK (Macinnes 2004); however, a transfer to the European scale is missing.  

For the study of longer-term environmental history many approaches are currently 

emerging, with three of them being of particular relevance for cultural landscapes: (1) 

Landscape biographies, (2) Historical ecology, and (3) Complex systems.  

Landscape biography studies the long-term transformations in landscapes, preferably from 

prehistory to the present, viewing landscape at each point in time as a complex interplay 

between social and economic developments, cultural specific perceptions of the 

environment, the history of institutions and political formations, and ecological dynamics 

(Roymans et al. 2009, Palang et al. 2011). It acknowledges the non-linear and path-

dependent character of cultural landscapes and the active role that landscapes play in the 

life histories and social memory of people (Ingold 1993).  
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The historical ecology approach aims to contribute to preserving cultural heritage in 

ecosystems and landscapes; understanding historical trajectories of pattern and processes in 

ecosystems and landscapes, and informing ecosystem and landscape management (Bürgi 

and Gimmi 2007). Exploring the long-term effects of agency, resilience, and path 

dependency in landscapes, historical ecology acknowledges that much of the biodiversity 

of landscapes, like their social dimension, has emerged as a direct result of the patterns of 

ecological mutualism that has evolved between human and nonhuman agents over the 

longue durée (Crumley 2012). As such, it is a transdisciplinary endeavor, recognizing the 

contribution of many different kinds of researchers and types of data (Meyer and Crumley 

2011).  

Complex systems are self-organizing and exhibit what are known as ‘emergent properties’, 

which cannot be deduced from the individual natural or cultural components of the system. 

Agent-based perspectives on complex systems (van der Leeuw and McGlade 1997, 

Bentley and Maschner 2003) combine the principles of complex systems theory with the 

concept of interacting agents. By this, it is very suitable for exploring long-term 

developments in cultural landscapes, allowing totest different hypotheses of the 

development of the cultural heritage embedded in these landscapes.  

 

Driving forces, processes, and actors of landscape change 

The interwoven social-ecological linkages of cultural landscapes and their inherently 

dynamic nature raise the issue of understanding the processes that change them, the actors 

involved, and the rates of change, both short and long term. The question, what factors 

influence the evolutionary trajectories, but also the rates of change, is of high interest and 

has gained much scientific attention (Bürgi et al. 2004). It is also relevant for planners, 

politicians, and the public at large, motivated by the desire to change the trajectories and 

rates of change. There is growing concern that cultural landscapes trajectories go in 

directions which put the availability of some landscape values at threat and therefore have 

to be judged as socially undesirable. Also the rates, at which cultural landscapes change 

can raise concerns (Schneeberger et al. 2007). Today, one of the principal land use change 

processes threatening the persistence of cultural landscapes in Europe is the ongoing 

polarisation of land use, with abandonment of marginal areas on the one hand and 

concurrent intensification of suitable areas on the other (Verburg et al. 2010). While land 

cover maps such as the CORINE maps of the European Commission generally provide 

reliable change estimates among broad land cover classes (e.g. forests, urban lands), they 

are particularly poor in capturing farmland abandonment and intensification processes. 

Five major types of driving forces can be distinguished: socioeconomic, political, 

technological, natural, and cultural (Geist and Lambin 2002, Bürgi et al. 2004). Among 

these drivers there can be strong linkages, dependencies, and feedback loops over several 

temporal and spatial levels and with different rates of change. A useful concept is to 

separate between primary, secondary, and tertiary driving forces, as driving forces 

characteristically have to be interpreted in nested scales of explanations and intrinsic and 

extrinsic driving forces. What is currently missing is a systematic and evidence-based 

linkage between the underlying and proximate drivers of cultural landscape change, as well 
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as the rates and patterns of change, and the actors responsible for and impacted by 

landscape change at multiple spatial scales. 

Most of the driving forces listed above do not impact the landscape directly, but through 

actors (Hersperger et al. 2010). Whereas land use and land cover can also be analyzed at 

large scales, landscapes are closely linked to the actors and their land use practices (Bieling 

et al. 2013). The linkages between actors, land use, and the related ecosystem services, 

however, are characterised by non-linearity (Grêt-Regamey et al. 2014); for example, a 

steady process of abandonment can lead to crossing a threshold regarding the aesthetic 

quality of the landscape (Hunziker and Kienast 1999).  

Persistence of cultural landscapes, or their seemingly unchanged appearance, should not be 

viewed as an absence of driving forces, but rather as of either competing driving forces of 

similar strengths, or of ‘stabilizing’ driving forces, such as subsidies for continuing certain 

land uses or maintaining landscape elements, which otherwise would no longer be 

economically viable. Safeguarding the values in cultural landscapes requires insights not 

only of the risks that these values are facing, but also of the causes. The interest in 

persistence in and of cultural landscapes is not to be mistaken with a rejection of change as 

such, but with the will to balance changes and persistence for optimal provisioning of 

ecosystem goods and services. 

Landscape modeling is a promising approach to assess the landscape change outcomes of 

the interplay between driving forces, processes, and actors. It can help to move beyond the 

observation of current and historic landscape change by assessing the role of socio-

economic and environmental change on cultural landscapes, as well as by carrying out ex-

ante assessment of alternative policies. Broad-scale models can foster understanding of 

how changes in demography, the global economy, technological change, and EU policies 

will affect the pressures that cultural landscapes are facing. Most of the current simulation 

models used at European scale translate national scale macro-economic outcomes to land 

cover change patterns as part of either scenario or ex-ante policy assessments (Verburg et 

al. 2010, Britz and Hertel 2011). At regional scales, models have focussed on either 

simulating changes in agricultural practices and crop rotations or on simulating land cover 

change (Happe et al. 2006, Dendoncker et al. 2007). A few recent studies have employed 

novel modeling techniques in which changes in the abundance of landscape elements and 

landscape structure are explicitly modeled. Valbuena et al. (2010) modeled changes in a 

cultural heritage landscape as result of farmer decisions on removal or restoration of 

hedgerows, while Schouten et al. (2013) modeled, for the same landscape, the impact of 

agri-environmental measures on landscape management. Also, more recently novel 

modeling approaches have been proposed to better account for the spatial interactions 

within the landscape (Gaucherel et al. 2012). While such advances have been made at case 

study level, they have not yet been implemented in European-scale assessments where 

coarse-scale land cover representations still dominate both reconstructions and prospective 

studies of landscape change.  

 

Landscape values and meanings 

Cultural landscapes typically exhibit diversified and interconnected types of values (now 

most frequently termed ecosystem services), ranging for instance from intangible features 
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such as spiritual values and recreation over pollination services, water and climate 

regulation to provision with food (Termorshuizen and Opdam 2009). Different types of 

cultural landscapes provide different functions, and those functions are not valued the same 

way by society at all locations, depending on the cultural background, scarcity, and 

accessibility of the services provided. Precise understanding of the complexity of assigning 

value to landscapes is important for decision-making on the protection or development of 

cultural landscapes, in particular to evaluate trade-offs around alternative trajectories of 

landscape change. Some landscape values have been extensively studied, e.g. landscape 

aesthetics (Bell and Apostol 2008), sense of place (Hoelscher and Alderman 2004), or the 

monetary value of commodities and cultural services (Van Berkel and Verburg 2014). 

However, perspectives which move beyond case studies and mono-disciplinary approaches 

or which are dealing with more than a single or a set of few services are still scant. 

Moreover, most of this research focusses on (semi-)natural ecosystems, whereas less 

attention has been placed on cultural landscapes with their profound human-shaped 

characteristics (Plieninger and Bieling 2012).  

While landscape values are closely connected to landscape patterns, intensity of use and 

structure, they cannot be assessed in terms of purely material site attributes (Stedman 2003, 

Stephenson 2008). In contrast, they possibly evolve from sites in the course of a cultural 

process of acquiring a sense for them, resulting in the creation of meaning and knowledge 

(cf. the example of heritage values, Smith 2006). Although the process of how people 

create values, both in intellect and emotion, out of material landscape structures is still 

poorly understood, studies point to a central importance of being able to experience 

landscapes and engage with them in the course of landscape-related practices (Tuan 1977, 

Stephenson 2008, The Research Box et al. 2009). 

Therefore, from a management point of view, attention is moving from best-possible 

conservation of physical manifestations of values, i.e. sites being important in terms of 

heritage, tourism, or scenery. It gets more relevant to foster possibilities for a broad and 

increasingly differentiated public to experience these sites and to receive memories, 

meaning, values, and knowledge, for instance in the course of community walking 

initiatives or story-telling (Clark et al. 2003, Dobson 2011). However, spatially explicit and 

systematic knowledge on the relationships between physical landscape features and values 

as perceived by different societal groups is still rare (Bieling et al. 2014). In particular, 

precise and systematic insights on possibilities to facilitate and enhance these linkages in 

cultural landscapes and to use them for conservation and development purposes are 

missing (Selman 2012). 

 

Cultural landscape management 

Landscape management has been targeted through two fundamentally different 

approaches, to be separated in ‘preservation’ and ‘management’ of cultural landscapes. 

The ‘preservation’ approach comprises the designation of ‘special’ sites and has been the 

most common instrument throughout the 19
th

 and 20
th

 century. It is directed towards the 

preservation of landscape features that are not allowed to change, but leads to a disruption 

between protected landscapes and surrounding landscapes that undergo changes and 

pressures. Just like nature reserves, protected landscapes often lead to spatial and social 
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imbalance, as their establishment and management usually follows strong ‘top down’ 

decision-making rules. Cultural landscapes protected through the World Heritage 

Convention fall under this type of landscape stewardship. The ‘management’ approach is 

centered on ‘everyday’ landscapes (often in peri-urban environments) in which people live 

their daily lives and to which people are most closely connected. These landscapes are 

exposed to multiple societal demands, whether for infrastructure purposes, urbanisation, 

agricultural land uses, or outdoor recreation. Here, decision-making involves many 

stakeholders, ranging from farmers over local residents to tourists and nature 

conservationists. Whilst all opinions and interests are registered, the cultural values of 

landscapes (such as aesthetic or heritage values) are frequently less weighted than other 

demands. Landowners often have a particularly important role in such landscape 

management strategies (Pinto-Correia et al. 2006). Innovative models of landscape or 

ecosystem stewardship (Schultz et al. 2007), often in collaborative and multi-stakeholder 

arrangements and ranging from simple forms of stakeholder involvement to continuous 

rural networks, have developed in many ‘everyday’ landscapes of the world (Prager 2010, 

Milder et al. 2014). The European Landscape Convention supports such initiatives by 

calling for the definition of ‘landscape quality objectives’ that grasp the aspirations of local 

people for cultural landscape features (Loupa Ramos 2010). Also, experience-based 

knowledge held by the local landscape stewards is increasingly seen as an important 

component of landscape management strategies, particularly in times of change and 

uncertainty (Hernández-Morcillo et al. 2013). 

 

Critical frontiers for cultural landscape research and practice 

In this paper, we propose that cultural landscapes are best studied through the lens of 

ecosystem change interactions with society. Innovative directions for landscape research 

and practice have emerged from the European Landscape Convention, for example 

regarding an expansion of scope to include all landscape aspects and landscape types, an 

increased emphasis on public participation, a focus on designing measures appropriate for 

different contexts and scales, and the encouragement of support for capacity-building. 

However, cultural landscape research has so far not kept up with these new directions, 

which is limiting its scientific and societal impact (Conrad et al. 2011). So what is the way 

forward? We propose several critical frontiers for social-ecologically informed cultural 

landscape research: (1) syntheses of cultural landscapes trajectories, (2) strengthening of 

place-based case study research, (3) refinement of cultural landscapes monitoring 

techniques, using observations and landscape modelling, (4) development of visions for re-

coupling social and ecological components in cultural landscapes and their translation into 

policy and management options, and (5) design and implementation of community-based, 

interactive knowledge tools for good landscape stewardship. Table 1 summarises some 

examples how advances towards these frontiers can contribute to overcome some of the 

weaknesses of current landscape research.  
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Table 1: Examples of weaknesses of current landscape research and ways to make 

progress 

Weaknesses Progress to be made 

Knowledge on landscape dynamics 

limited to case studies 

Systematic synthesis of existing case studies for 

the development of general knowledge on 

landscape drivers, patterns, and outcomes; 

Better monitoring of landscape change at spatial 

resolutions and time intervals relevant for 

identifying key landscape processes 

Disparate and limited knowledge 

on long-term history of cultural 

landscapes 

Integration of new methods, technologies, and 

approaches to study the long-term history of 

cultural landscapes  

Knowledge on the distribution and 

spatial patterns of landscapes 

limited to biophysical properties 

New ways to classify and map cultural landscapes 

incorporating information on landscape structure, 

land management, and cultural heritage 

Data and monitoring of landscape 

transformation focussed on land 

cover change alone 

Development of monitoring and databases of 

cultural landscape transformation across Europe 

sensitive to changes in the intensity of land use 

practices and landscape structure 

Land change models limited to 

conversions among broad land 

cover classes 

Development of approaches to reconstruct historic 

and explore future landscape changes that account 

for subtle modifications of land management 

systems and cultural values 

Limited knowledge on the links 

between physical landscape 

features, social values, and rural 

economies 

Development of context-sensitive insights into the 

interrelationships between biophysical landscape 

features and the social and economic values for 

different societal groups 

Limited consideration of historical 

layers and values in landscape 

management  

Incorporation of various values, historical layers, 

and symbolic meanings in landscape management  

Landscape policy dominated by 

top-down approaches 

Development and operationalisation of strategies 

to protect and manage landscape values through a 

portfolio of policies and bottom-up participatory 

incentives 

 

 

Syntheses of cultural landscapes trajectories 

Cultural landscape research needs to make better use of the large and disparate body of 

literature and expert knowledge on cultural landscape transformations, using systematic 

qualitative and quantitative synthesis and meta-analysis tools. Focussing on cultural 

landscapes with different types of landscape values, and considering both long-term and 

short-term histories, such reviews can provide new insights into the underlying and 
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proximate drivers of cultural landscape change and persistence (including policies), the 

rates and patterns of change (e.g. gradual vs. sudden), the outcomes of cultural landscape 

change (i.e. impacts on landscape values) at multiple spatial scales, and the actors 

responsible for and impacted by cultural landscape change, including their perceptions. 

Such synthesis allows to distinguish generic findings across landscapes and locations from 

those findings that are depending on specific contextual conditions or are unique to a single 

case.  

 

Strengthening of place-based case study research 

As a parallel pathway to increasing understanding about cultural landscapes, research 

needs to carry out suites of contextualised case studies. Surveys and stakeholder 

consultations can be used to generate place-based understanding of actors, drivers, 

outcomes, and policy responses, supplemented by detailed spatial data of landscape change 

and landscape values. Cultural landscape research can address the various, stakeholder-

specific, and often contested views on landscape values and the ways in which policies are 

affecting local landscape evolution. Spatial Data Infrastructures can be tested as a tool to 

bring together case study data from different sources and perspectives. Agent-based 

modelling may provide deeper understanding of decision-making leading to landscape 

dynamics, as each cultural landscape is a unique socio-natural configuration, but facing 

more generic driving forces, with a panel of responses that might be shared. 

 

Refinement of cultural landscapes monitoring techniques 

Cultural landscape research needs to scale-up insights gained from case studies to 

understand the patterns, dynamics, and values of cultural landscapes across sites. It needs 

to develop a value-sensitive typology of cultural landscapes, building upon and integrating 

existing landscape character assessments and classifications. It also needs to assemble, and 

if necessary generate, indicators to allow mapping and monitoring cultural landscapes at 

the Pan-continental scale at relatively high spatial resolution. Major advances are currently 

being made toward better and more intensive use of high resolution remote sensing data to 

allow for a much more detailed understanding of landscape dynamics across large areas. 

Likewise, substantial advances are being made to better integrate remote sensing and 

ground-based survey data to assess how landscapes have been transforming over the last 

decades. In a European context, this should allow to better assess, for example, the 

outcome of major EU policy changes (e.g. Common Agricultural Policy reforms), and the 

several EU enlargements on cultural landscape dynamics. Such approach may also identify 

and map future threats to cultural landscapes in order to enable better policy targeting 

using a nested modelling approach. Landscape research also needs to further develop GIS-

based crowd-sourcing components to interact with the public to validate and communicate 

the insights obtained. 

 

Development of visions for re-coupling social and ecological components in landscapes 

Cultural landscape research can contribute to identify options to re-couple social and 

ecological sub-systems, both at the practitioner and the policy level. Particularly by 
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addressing valorisation of landscape values to benefit regional competitiveness, landscape 

research can contribute to the protection and management of cultural landscapes diversity 

and identity and to fostering sustainable landscape trajectories. Activities can focus, for 

example, on the tourism sector, private landowners, the involvement of the general public, 

and the sensitisation and education of young people. Research should study the strengths 

and weaknesses of existing management strategies and identify a variety of successful 

landscape practices. This might result in roadmaps for sustainable landscape development 

that are sensitive to the environmental and societal contexts of different cultural 

landscapes. At the policy level, a set of recommendations should be derived by analyzing 

the successes and failures of instruments across various levels and policy domains. Key 

stakeholders representing a range of different policy and implementation levels need to be 

involved. 

 

Design and implementation of community-based, interactive knowledge tools for good 

landscape stewardship 

Interactive platforms need to be created together with practitioners to provide public 

authorities, agencies, small and medium enterprises, and citizen organisations with easy 

access to a diverse, action-oriented toolkit for good landscape stewardship. Such toolkits 

can be structured along different types of cultural landscapes and landscape values to be 

developed or protected, types of pressures, geographic regions, and strategy applied (e.g. 

involvement of tourism sector or educational approaches). Protection and mitigation 

strategies need to be considered, in particular assessing the extent to which landscapes will 

have to be adapted under scenarios of socio-economic transformation, globalisation, policy 

changes, and environmental change. Citizens and in particular landowners need to test and 

demonstrate the developed pilot tools. By undertaking tangible, innovative landscape 

stewardship, the usefulness of such toolkits can be jointly assessed and refined by ground-

based experiences. 

 

Conclusions 

Cultural landscapes are a boundary object that we consider useful for studying the complex 

interactions between human activities, social structures, and physical features around land. 

The particular characteristic of the cultural landscapes perspective is that it considers 

humans as integral elements of landscapes, whereas other models have tended to see 

humans as impartial observers, external drivers on ecosystems, or mere beneficiaries of 

environmental services (Matthews and Selman 2006). Not least, to protect, manage, and 

plan for sustainable landscapes at local, national, and global scales it takes people and to 

engage with landscapes. Landscape research can address this challenge by addressing the 

different research frontiers and engage in novel interactions with stakeholders to design 

sustainability solutions for these landscapes. Such endeavor will not only benefit the 

landscapes that are studies, it will also provide us with innovative and advanced ways of 

addressing complex social-ecological systems that provide essential services for human 

well-being. 
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PART B: DICTIONARY OF TERMS  
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Introduction 

The dictionary presents a list of terms on core concepts regarding cultural landscape 

literature. It establishes the basis of the common work in the project, as it delineates 

relevant terminology and provides inputs to all other deliverables of this project. It includes 

core definitions about the structure, function and dynamics of landscapes drawn from 

scientific sources and European legislations and directives. The selection of entries also 

captures key definitions concerning environmental and societal aspects of both rural and 

urban landscapes. Different typologies of landscapes are incorporated along with their 

characteristics so that the ecological, economic and social perspectives of cultural 

landscapes can be revealed and briefly explained. It takes into account landscape shaping 

processes as well as tools and spatial indicators to describe and quantify land changes. 

Additionally, the inclusion of entries regarding the interactions between landscape and 

people addresses to contemporary sustainability issues and social phenomena affiliated to 

them. Examples are provided where needed.  

List of terms  

Abiotic Factors 

Pertaining to the non-living components of the environment such as humidity and soil 

(Leitao et al. 2006).  

Agricultural Landscapes 

Agricultural landscapes are the outcome of the interaction between agriculture, natural 

resources and the environment, and includes cultural and other societal values, as they also 

serve as sites of cultural heritage. Agricultural landscapes in Europe are typically derived 

from historic-frequently family and/or subsistence-style-farming methods where the 

dominant cultural landscape characteristics are the result of a traditionally or locally 

adapted approach to management. These farming systems are characterised by the presence 

of features, which distribution will be regionally and/or locally specific, which contribute 

to the landscape’s aesthetic qualities as well as to supporting its ecological integrity 

(Cooper et al. 2007). 

Biological Diversity 

Broadly defined, the diversity of life at all levels of organisation from the gene to the 

landscape, and all the interconnections that support life. More pragmatically, species and 

communities found in their natural places, distributed and functioning within their natural 

range of variability (Leitao et al. 2006). More simply stated, biodiversity is the variety of 

life and its processes (Peck 1998).  

The maintenance of biodiversity is crucial to the supply of food and pharmaceuticals and 

also contributes to wealth and economic stability, ensuring the viability of ecosystems. 

Additionally, from a purely ethical perspective biodiversity holds intrinsic value (Freemark 

et al. 1996). In planning for biodiversity the common issues that are related to biodiversity 

and to broad scale landscape patterns include:  
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− preservation of genetic information, 

− ensure water availability and quality, 

− nutrient cycling, 

− control of plant and animal populations, 

− preservation of pharmaceutically-valuable plants and animals, 

− preservation of the wild ancestors of present-day crop plants, 

− preserving of culturally-important species, 

− survival of rare plant and animal species, communities and ecosystems. 

The convention on biological diversity defines biological diversity, or biodiversity, as “the 

variability among living organisms from all sources, including terrestrial, marine and other 

aquatic ecosystems and the ecological complexes of which they are part; this includes 

diversity within species, between species and of ecosystems” (UNEP 1995, Leitäo et al. 

2006). 

Biotic Factors 

Biotic factors are factors resulting from the activities of a living thing or any living 

component in an environment, such as the actions of an organism affecting the life of 

another’s organism. A living component of an environment i.e. the living organisms that 

are plants, animals, fungi, single celled organisms etc.  

Coastal Landscapes  

Coasts are the most populated areas where the interaction between human beings and the 

environment often throws the natural coastal system out of equilibrium. The coastal land 

occurring between land and sea is dynamic in nature. Coastal land undergoes frequent 

changes, short term and long term, caused by hydrodynamic changes, geomorphological 

changes and other factors such as sudden and rapid seismic and storm events. Coastal 

estuaries are the important part of coastal landscapes which are continuously changing 

(Erdogan and Kuter 2010). 

Comprehensive Planning 

Planning that strives to address the majority of land use issues simultaneously (Leitao et al. 

2006). 

Connectivity 

The spatial continuity of a patch type (or class) across a landscape (i.e. structural 

connectivity) or the degree to which specific ecological flows (e.g. movement of energy, 

materials, and organisms) across a landscape are facilitated or impeded (i.e. functional 

connectivity) (Leitao et al. 2006). 

Corridor  

A relatively narrow strip of a particular patch type (class or land cover type) that differs in 

at least one factor of interest from the areas adjacent on both sides, and as a consequence of 

its form and context, functions either to facilitate or impede ecological flows (e.g. 

movement of energy, materials or organisms) across a landscape (Leitao et al. 2006). 
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Cultural Landscapes  

Concept: The World Commission on Protected Areas has written about the importance of 

recognition of cultural landscapes by the World Heritage Committee: after nearly a decade 

of debate, in 1992 the World Heritage Committee (an international committee with 

responsibilities for implementing the World Heritage Convention, adopted in 1972) agreed 

that cultural landscapes could meet the criteria of outstanding universal value and revised 

the convention’s guidelines accordingly (UNESCO 1996). 

In section 37, the term cultural landscape was defined as “a diversity of manifestations of 

the interaction between humankind and its natural environment. By this definition, a 

cultural landscape is created through the interrelationship of culture and nature, which 

shapes environments over time and results in landscapes of today (UNESCO 1996, 1998). 

Cultural landscapes reflect the interactions between people and their natural environment 

over space and time. Nature, in this context, is the counterpart to human society; both are 

dynamic forces, sharing the landscapes (Plachter and Rössler 1995). A cultural landscape 

is a complex phenomenon with a tangible and an intangible identity. The intangible 

component arises from ideas and interactions which have an impact on the perceptions and 

shaping of a landscape, such as sacred beliefs closely linked to the landscape and the way 

it has been perceived over time. Cultural landscapes mirror the cultures which created them 

(Plachter and Rössler 1995).  

Content: Cultural landscapes stand out as models of interaction between people, their 

social system and the way they organise space.  

According to the World Heritage committee, cultural landscapes fall into three main 

categories (UNESCO 2008): 

− landscapes designed and created by human. Includes garden and park landscapes 

constructed for aesthetic purposes and often associated with religious or other 

monumental buildings and ensembles. 

− originally evolved landscapes. Results from an initial social, economic, administrative 

or religious imperative, and has assumed its present form through association with its 

natural environment. This category falls into two sub-categories: 

1) relict or fossil landscapes resulting from an evolutionary process that ended at 

some time in the past. The significant distinguishing features of this process are 

still visible in material form; 

2) continuing landscapes closely associated with a traditional way of life but retaining 

an active role in contemporary society, and where the evolutionary processes is 

still underway. Such landscape contains significant evidence of evolution over 

time. 

− associative cultural landscapes. Identified by powerful religious, artistic or cultural 

associations of the natural element rather than by material evidence, which may be 

significant or even absent (Pungetti and Kruse 2010). 

Cultural Heritage  

Methods for identifying cultural landscapes were developed primarily as a consequence of 

the World Heritage convention, adopted by the general conference of the World Heritage 
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convention, and the general conference of the United Nations Educational, Scientific and 

Cultural Organization (UNESCO) in 1972 (Pungetti and Kruse 2010). 

In the decades that followed, legal, management, socio-economic and conservation issues 

related to cultural landscapes were addressed, suggestions for classifying and evaluating 

cultural landscapes made, and examples of outstanding cultural landscapes discussed 

(Rössler 2000).  

According to UNESCO, cultural landscapes represent the combined works of nature and of 

man and are illustrative of the evolution of human society and settlement over time, under 

the influence of the physical constraints and / or opportunities presented by their natural 

environment and of successive social, economic and cultural forces, both external and 

internal (Pungetti and Kruse 2010). 

Community Management 

In some cases, public goods such as ecosystem services can be better managed if the 

‘public’ who benefit from their provision manage the services cooperatively. Communal 

ownership often makes sense when critical components of an ecosystem are not easily 

confined to a particular area, as in the case of many animals, or when it is important to 

maintain large contiguous areas in order for services to be maintained, as is often the case 

with forests, fields, grasslands or wetlands. 

Successful common property or community management regions tend to be localised; it 

may either be formal and recognised by the state or operate as informal, traditional systems 

based on the (benign) neglect of the state. Access is allowed for all members of the 

community, and non-members are excluded. Under such circumstances, an effective 

response may be for communities to adapt rules and norms for managing the ecosystems 

that provide them with services (Simpson and Vira 2009). 

Driving Force (driver) 

Driving forces (or drivers) have an impact on landscape elements and land uses which 

results in landscape change. They form a system of linkages, dependencies and interactions 

that affects several spatial and temporal scales with different rates of change and direction 

(Bürgi et al. 2004). Five major types have been identified: socio-economic, political, 

technological, natural and cultural driving forces (Bürgi et al. 2004). The distinction 

between primary, secondary and tertiary driving forces can reveal the sequence of factors 

behind landscape changes, while intrinsic and extrinsic driving forces can be used to 

explain changes in specific landscapes (Bürgi et al. 2004). A categorisation of drivers can 

also be made according to their rate of change (e.g. constantly slow – constantly rapid 

change, accelerating and decelerating rates of change). Conceptual models have been 

established to identify causal relationships between driving forces, and landscape changes, 

and provide a common framework for stakeholders and policy makers (Hersperger et al. 

2010). Examples of driving forces are: urbanisation, agricultural intensification, land 

abandonment, deforestation, livestock grazing, population change, climate change, coastal 

erosion, tourism, industrialisation.  
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Ecosystem 

A group of organisms linked together by flow energy; also a community of organisms and 

their environment (Marsh 2005; Peine 1998). 

An ecosystem is a dynamic complex of plant, animal and micro-organism communities 

and the non-living environment, interacting as a functional unit. Humans are an integral 

part of ecosystems (MEA 2003). 

Ecosystem Function 

The capacity of ecosystems to provide goods and services, which satisfies human needs.. 

Thus functions can be seen as the actual (functional) processes and components in 

ecosystems and landscapes that provide the goods and services that have, direct or not 

benefit to human welfare. Admittedly, there are situations where the distinction between 

functional and services is difficult and considering the complexity of ecological systems 

and their interactions with human society, a satisfying classification of functions, goods 

and services will probably never be found. There are four categories of ecosystem 

functions that are actively considering such as (De Groot and Hein 2007): 

1) provisioning functions, 

2) regulating functions, 

3)  habitat functions,  

4)  cultural and amenity functions. 

Ecosystem Values in terms of Services 

Ecosystem values in terms of services provided are only one of the bases on which 

decisions on ecosystem management are and should be made. Many other factors, 

including notions of intrinsic value and other objectives that society might have, such as 

equality among different groups or generations, will also feed into the decision framework. 

The importance or ‘value’ of ecosystems is viewed and expressed differently by different 

disciplines, cultural conceptions, philosophical views, and schools of thought (Goulder and 

Kennedy 1997). 

One important aim of the Millennium Ecosystem Assessment (MEA 2003) is to analyse, 

and as much as possible, quantify the importance of ecosystems to human well-being in 

order to make better decisions regarding the sustainable use and management. 

Ecosystem Management  

Managing landscapes to bring human social and economic needs into closer agreement 

with ecological capabilities to ensure the sustainability of ecological and socio-economic 

systems, a paradigm for the holistic management of landscapes (Leitao et al. 2006). 

Ecosystem Services 

Ecosystem services are the benefits people obtain from ecosystems. These include 

provisioning services such as food and water; regulating services such as flood and disease 

control; cultural services such as spiritual, recreational and cultural benefits and supporting 



Deliverable D1.1   

32 

 

services such as nutrient cycling that maintain the conditions for life on earth (MEA 2003 

p 49). 

Ecosystem services are the conditions and processes through which natural ecosystems and 

the species that make them up, sustain and fulfil human life. They maintain biodiversity 

and the production of ecosystem goods, such as seafood, forage timber, biomass fuels, 

natural fibres and many pharmaceuticals, industrial products and their precursors (Daily 

1997). 

Environmental Assessment  

A preliminary study or review of a proposed action (project) and the influence it could 

have on the environment; often conducted to determine the need for more detailed 

environmental impact analysis (Marsh 2005). 

Environmental Impact Assessment 

Environmental Impact Assessment (EIA) is a procedure implemented before the 

construction/development of a project in order to identify and evaluate its environmental 

consequences. Public involvement is part of the procedure, as local peoples’ consultations 

are taken into consideration in different stages of the project. The first European 

Environmental Impact Assessment Directive was established in 1985 and amended in 

1997, 2003 and 2009. 

Erosion  

The removal of rock debris by an agency such as moving water, wind, or glaciers; 

generally, the sculpting or wearing down of the land by erosional agents (Marsh 2005). 

Everyday Landscape 

The landscape shaped by individuals’ experiences, everyday living space and personal 

perceptions. While people give different meanings to landscapes according to their senses, 

memories and past experiences (Coles et al. 2013), everyday landscapes include meanings 

that people in same locations share in common (Relph 2001). Landscapes have also an 

impact on human as well because it plays its role as part of the quality of life for people in 

rural or urban areas. Individuals should have political influence on the formation of the 

landscape (Buchecker et al. 2003).  

Fragmentation 

Landscape process in which a patch type (e.g. habitat type or land cover type) is 

progressively subdivided into smaller, geometrically altered and more isolated fragments, 

often as a result of both natural and human activities. Fragmentation refers specially to the 

breaking up a patch into smaller, disconnected fragments, and is distinct from the loss of 

patch area per se, which may or may not occur concomitantly with fragmentation 

(McMarigal and Comb 1999). 
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Gallerification 

A term proposed by Howard (2011) to indicate the division of the wider landscape into 

different protected areas, intellectually under the control of different disciplines, as in local 

museum or gallery. 

Geomorphology 

Geomorphology (from Greek: γη, ge, ‘earth’; µορφή, morfé, ‘form’; and λόγος, logos, 

‘knowledge’) is the study of landforms and the processes that shape them and the field of 

earth science that studies the origin and distribution of landforms, with special emphasis on 

the nature of erosional processes; traditionally, a field shared by geography and geology. 

Geomorphologists seek to understand why landscapes look the way they do: to understand 

landform history and dynamics, and predict future changes through a combination of field 

observation, physical experiment, and numerical modelling. Geomorphology is practiced 

within geology, geodesy, geography, archaeology, and civil and environmental 

engineering. Early studies in geomorphology are the foundation for pedology, one of two 

main branches of soil science (Baker 1986; Bloom 1998). 

Landforms evolve in response to a combination of natural and anthropogenic processes. 

The landscape is built up through tectonic uplift and volcanism. Denudation occurs by 

erosion and mass wasting, which produces sediment that is transported and deposited 

elsewhere within the landscape or off the coast. Landscapes are also lowered by 

subsidence, either due to tectonics or physical changes in underlying sedimentary deposits 

(Baker 1986; Bloom 1998). 

Geographic Information System (GIS) 

Computer mapping system designed for ready applications in problems involving 

overlapping and complex distributional patterns. GIS provides methods to store, analyze 

and map geospatial data. Two classes of GIS are vector and raster (Marsh 2005). 

Historical Ecology 

Historical ecology is a research program that focusses on the interaction between humans 

and the environments is which they live. Rather than concentrating on one specific event, 

historical ecology aims to study and understand this interaction across both time and space 

in order to gain a full understanding of its cumulative effects. Through this interplay, 

humans shape the environment and continuously contribute to landscape transformation 

(Balee 1998). 

Industrial Landscapes 

 Human inducedlandscapes as a result from an initial social, economic, administrative 

and/or religious imperative which has developed its present form by association within the 

response to its natural environment. There are two types of these evolved landscapes: relict 

or fossil landscapes with no further development, continuing landscapes with on-going 

development. On the other hand the terrain of a region which is () used for industries is 

described as an industrial landscape (Albrecht 2009). 

Types of industrial landscapes are: (1) linear landscapes, (2) geological determined 

landscapes, (3) production determined landscapes, and (4) townscapes (Albrecht 2009). 
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Land Abandonment  

Land abandonment is a common pattern in all industrialised countries (Farina 2006). The 

drivers responsible for agricultural abandonment can be social (rural depopulation), 

ecological (soil erosion) and economic (globalisation of markets) (Plieninger et al. 2013). 

The impact on environment is heavy, as the quality of the soil decreases and biodiversity is 

endangered. This phenomenon is mostly driven by rural-urban migration in areas where 

new economic opportunities are offered to rural people, whereas ecological and 

mismanagement drivers are of secondary importance. Socio-economic, ecological and 

mismanagement drivers impinge on the abandonment of agricultural land. For instance, 

agricultural land whose production is limited by ecological factors such as fertility or 

precipitation is more prone to be abandoned if socio-economic factors act (Benayas et al. 

2007). 

Land Cover 

The physical materials that cover the surface of the Earth (Marsh 2005). Information on 

land cover and land cover change is useful for determining and implementing 

environmental policy and can be coupled with other data (EEA 1995). At a European scale, 

the CORINE programme (Coordination of Information on the Environment) is an attempt 

to create a land cover inventory for all members of the member states of the European 

Community. The mapping and analysis of land cover changes can be implemented using 

satellite images of 10x10m or 80x80m spatial resolution, depending on the satellite. 

CORINE comprises three levels: first level (artificial surfaces, agricultural areas, forests 

and semi-natural areas, wetlands) indicates the major categories of land cover on the 

planet. Second level (urban fabric, industrial and transport units, mine and construction 

sites, artificial non-agricultural vegetated areas, arable land, permanent crops, pastures, 

heterogeneous agricultural areas, forests, shrub, open spaces, inland wetlands, coastal 

wetlands) is for use on scales of 1:500 000 and 1:1 000 000. The third level can be used for 

projects on a scale of 1:100 000 (continuous urban fabric, discontinuous urban fabric, 

industrial and commercial units, roads and rail networks, port areas, airports, mineral 

expansion sites, dump sites, construction sites, green urban areas, sport and leisure 

facilities, non-irrigated arable land, permanently irrigated land, rice fields, vineyards, fruit 

trees, olive groves, pastures, annual crops, complex cultivation, land principally occupied 

by agriculture with significant areas of natural vegetation, agro-forestry areas, broad-

leaved forest, coniferous forest, mixed forest, natural grassland, moors and heathland, 

sclerophyllous vegetation, transitional woodland shrub, beaches, bare rock, sparsely 

vegetated areas, burnt areas, glaciers, inland marshes, peatbogs, salt marshes, salines, 

intertidal flats) (EEA 1995). 

Land Use 

The human activities that characterise an area, for example, agricultural, industrial, and 

residential (Marsh 2005). 

Landscape 

Concept and Origin: In order to understand the meaning of ‘landscape’ as a concept, it is 

useful to look into its semantics. The term ‘landscape’ combines ‘land’ with a word of 

ancient Germanic origin, the verb ‘scapjan’ which means to work, to be busy, to do 
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something creative-mostly with a plan or design in mind (Haber 1995). During the 

evolution of the Germanic language ‘scapjan’ became ‘schaffen’ in German, thus more or 

less retaining the original meaning, and shape in English, shifting the emphasis to the form 

(Gestalt), the creative design and to the aesthetic appearance of the land (Haber 1995). 

‘Schaffen’ or shaping in or on the land can be done both by natural agents or forces 

resulting in a cultural landscape (Haber 1995). 

The term landscape: the German word Landschaft or ‘landscape’ is based on the old 

German language (Old and Middle High German) and is “a collective term for land that 

belongs together with respect to its qualities”. As a colloquial term it is used in several 

different senses (Schmithüsen 1964): 

− Pictorial representation of a section of the earth in art, 

− A sensory impression of the earthly environment, 

− Appearance of a part of the earth, 

− Natural qualities of an area, 

− Cultural qualities of an area, 

− General character of an area of the earth, 

− Restricted region of the earth, 

− Political-legal society or organisation and 

− Area or expansion area of a certain category of objects. 

The European Landscape Convention defines landscape as “an area, as perceived by 

people, whose character is the result of the action and interaction of natural and/or human 

factors” (Council of Europe 2000).  

An area that is spatially heterogeneous in at least one factor of interest (adopted from 

Turner et al. 2001). Hence, the emphasis is on spatial heterogeneity at any scale or in any 

form (i.e. not necessarily repeated patterns at broad spatial extents). The landscape concept 

differs from the traditional ecosystem concept in that it includes groups of ecosystems, 

human beings and the interactions among them (Leitao et al. 2006; UNESCO 1998). 

Landscape Assessment 

Landscape assessment in applied landscape ecology deals with information at the level of 

both facts and values which distinguish landscapes from each other: “it compares and 

contracts scientific findings and land use claims, conservation aims and development goals 

of society and its stakeholders” (Meyer 2001).  

Similarly to the term landscape, assessment is also used in a variety of ways in the 

literature. According to Wiegleb (1997) the following meaning can be distinguished: 

− Analysis (evaluation of data, real ‘assessment’), 

− Judgement, 

− Sequencing (relative comparison), 

− Current/potential status comparison (assessment in more precise sense), 
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Bastian (1997) used these meanings to develop his multi-step assessment model. 

Assessment requires the existence of a subject (to carry out the assessment) and an object 

that are related to each other (in this case the changing effect between society and nature). 

Landscape Balance  

The characteristic distribution of the landscape’s components land use, land cover, soil, 

morphology, hydrology, climate, geology etc., forms the landscape structure. These 

components are interrelated by fluxes of water, material, energy and information 

(landscape-ecological processes), which result in the ‘landscape balance’. This term is 

based on the German concept of the Landschaftshaushalt, which describes the associations 

between the geoecofactors in a geoecosystem due to the laws of nature (Leser 1997; Zepp 

and Müller 1999; Volk and Steinhardt 2001). 

The geoecosystem is regarded as an ‘open system’ characterised by equilibrium of flows, 

with input and output interactions with the landscape balances of the adjacent 

geoecosystems (the environment). Despite the dimension of the landscape ecosystem, a 

model of the landscape balance can be created for any order of magnitude. The human 

factor land use within the complex ecosystem has a strong impact on the adaptability, 

regeneration and regulation capability of the landscape balance. It is still a problem to 

assess the adaptability and dynamics of the landscape balance as a reaction to human 

impacts within landscape analysis owing to the lack of knowledge about these interactions 

(Volk and Steinhardt 2001). 

Landscape Change 

Landscapes are dynamic systems which can be affected by both natural and human-

induced processes. The resulting impacts are reshaping the landscape, revealing patterns of 

change. Natural perturbations include floodings, wildfires and thunderstorms, while human 

interventions include agricultural intensification and abandonment, deforestation, livestock 

grazing, fire and urbanisation (Farina 2006).  

Landscape Design 

The process of laying out land uses, facilities, water features, vegetation, and related 

features and displaying the results in maps and drawings (Marsh 2005). 

Landscape Dynamics  

Temporal changes in the structure and function of a landscape, driven by natural and 

anthropogenic processes (Wu 2013). 

Landscape Ecological Planning 

Planning of ecologically sustainable landscapes, considering the spatial structure of the 

system, the flows of energy and materials among system components and between the 

system and its surroundings, and the evolution of the system over time explicitly including 

the values, actions and impacts of humans (Leitao et al. 2006). 
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Landscape Ecology  

Landscape ecology as a science is rooted in the variation of landscapes. Landscape ecology 

deals with the reasons behind and consequences of variation in the landscapes. That is, 

structural heterogeneity and functional heterogeneity (Mander et al. 2007). The science of 

studying and improving the relationship between spatial pattern and ecological processes 

in a landscape on multiple scales. Landscape ecology studies the structure, function and 

dynamics of landscapes of different kinds, including natural, semi-natural, agricultural and 

urban landscapes (Wu 2013). 

Landscape Function 

The horizontal and vertical exchanges of organisms, energy, materials and information in a 

landscape (Wu 2013). The landscape function paradigm gains momentum in many parts of 

the world. An increasing number of Environmental Agencies adopt them as planning 

principles (Bolligner and Kienost 2011). 

Landscape History 

Landscape history is the study of the way in which humanity has changed the physical 

appearance of the environment - both present and past. It was first recognised as a separate 

area of study during the 20th century and uses evidence and approaches from other 

disciplines including archaeology, architecture, ecology, aerial photography, local history 

and historical geography. In England, landscape history emerged as an academic discipline 

following the publication of The Making of the English Landscape by W.G. Hoskins in 

1955, although some topics that are now considered part of landscape history had been 

identified earlier.  

Landscape Homogeneity 

The process whereby different landscapes in a country increasingly resemble those found 

in other countries because similar processes of change are at work (Jongman 2002). Under 

the influence of changes in food demand, caused by demographic trends, the cultivated 

area of Northern America and Europe has shown considerable fluctuations. Agricultural 

areas moving from one region to another, forests are removed in one part of the world and 

forests of exotic species are planted elsewhere (Jongman 2002). 

Landscape Metrics 

Heterogeneity is an inherent feature of landscapes and very important for the study of 

spatial processes and patterns. Landscape metrics are a series of indicators that result from 

methods developed to quantify landscape heterogeneity. Landscape metrics can be grouped 

according: (1) to the spatial level of heterogeneity averages: at the patch, class and 

landscape level; (2) to the landscape pattern aspect: area and edge metrics, shape metrics, 

core area metrics, contrast metrics, aggregation metrics, subdivision metrics, isolation 

metrics and diversity metrics. It is important to note that this taxonomy serves mainly 

methodological purposes as these are not independent aspects of a landscape pattern and 

most metrics can be classified into several categories (Turner et al. 2001). 
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Landscape Planning  

The decision making, technical and design processes associated with the determination of 

land uses and the utilisation of terrestrial resources (Marsh 2005). 

Landscape Protected Area 

Maintaining landscape characteristics and traditional land-use practices can lead to the 

preservation of biological diversity in the landscape. Protection of cultural landscapes can 

also lead to the identification of sustainable land use models (Phillips 1998). The 

contributions of cultural landscapes to World Heritage Site management are the 

recognition that inscription and on-going conservation must involve the people who live in 

the designated area (Phillips 1998; UNESCO 1996, 1998). 

Landscape Resilience 

Landscape resilience refers to the degree of persistence of an ecosystem to external 

changes (Holling 1973; Wu 2013). This measurement of ecological adaptability is also 

vital for preserving landscape’s social characteristics (Cumming 2011; Cumming et al. 

2013). In this context, landscape resilience is an integrated component of landscape 

sustainability (Wu 2013).  

Landscape Research 

The basis of landscape research is the theory that the geographic landscape is the primary 

element in the physico-geographical differentiation of the earth. Landscape research deals 

with the origin, structure, and dynamics of landscapes, the laws of the development and 

arrangement of landscapes, and the transformation of landscapes by the economic activity 

of human. One of its tasks is to study the parts of the landscape (the lowest-level 

geosystems-localities, natural boundaries, and facies), their relative arrangement and 

interactions, the types of spatial structures formed by landscapes, and the transformations 

of landscapes with the passage of time (landscape morphology) (Plachter and Mechtild 

1995). 

Landscape Structure 

The composition and spatial arrangement of landscape elements including patches and 

corridors. (Wu 2013). Human impacts such as land use affect the interactions within a 

landscape ecosystem by changing the landscape structure and thus altering conditions for 

landscape-ecological process (Volk and Steinhardt 2001). 

Landscape Sustainability  

The ability of a landscape to maintain its basic environmental, economic and social 

functions under ever-changing conditions, drivers by human activities and environmental 

changes. Landscape sustainability emphasises the optimisation of the composition and 

spatial configuration of the landscape so as to achieve a high level of resilience or 

persistency (Wu 2013; UNESCO 1996, 1998). 

Landscape Typology 

Landscape typologies are systems for classifying landscapes according to a number of 

criteria. Many countries have developed their own landscape classification systems using 
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different data and methods. A common conceptual framework for European landscape 

typologies has been proposed by Mucher et al. (2010), presenting four levels of hierarchy 

according to various landscape components (abiotic, biotic and cultural factors). The first 

level is climate, resulting in eight categories (Arctic, Boreal, Atlantic, Alpine, 

Mediterranean, Continental, Anatolian and Steppic), the second level is altitude (Lowland, 

hills, mountains, high mountains, alpine), the third is parent material (rocks, sediments, 

organic materials) and the fourth one is land cover (artificial surfaces, arable land, 

permanent crops, pastures, heterogeneous agricultural areas, forest, shrubs and herbaceous 

vegetation, open spaces with little or no vegetation, wetlands, water bodies) (Mucher et al. 

2010).  

Landscape Units  

Landscape units are sections of landscape with different dimensions and chorological 

structure. It can be distinguished by its own, relatively stable set of natural and 

anthropogenic factors, and its functional expression is characterised by a specific complex 

of landscape elements. This complex is the crucial factor behind the performance of a 

landscape unit in terms of use (Krönert et al. 2001). 

Landscape Vulnerability 

Vulnerability in its ecological sense refers to the degree that a system (or its components) 

is susceptible to harm due to exposure to a hazard (natural or not) (De Lange et al. 2010). 

The concept of vulnerability is similar to resilience although their relationship has not been 

fully explored (Gallopin 2006). Generally, highly resilient ecosystems tend to be less 

vulnerable (Wu 2013; Gallopin 2006). 

Legitimation  

The process by which certain places achieve identity through being compared to more 

famous examples, e.g. Suisse Normande, Venice of the North. 

Low Impact Development  

Land use development designed specifically to minimise environmental impact in terms of 

energy use, air pollution, storm water runoff, and land consumption. Widely applies to 

architecture, landscape architecture and landscape planning (Marsh 2005). 

Multifunctional Landscapes 

The essence of all landscapes is multifunctional per definition as one landscape will always 

be a conglomerate of different homogenous units. Multifunctionality attracts the attention 

of landscape scientists for many reasons, not least, the relationship between functionality, 

landscape structure and landscape diversity (Mander et al. 2007). 

NIMBY 

The ‘Not In My Back Yard’ (NIMBY) is a social phenomenon which appeared in spatial 

planning in early 1980s (Schively 2007). This term (which is similar to “Locally Unwanted 

Land Use” – LULU) is used to describe the opposition of local communities to unwanted 

siting proposals which have impact on human well-being and environment (Kraft and 

Clary 1991; Dear 1992).  
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Open space  

Term applied to underdeveloped land, usually land designed for parks, greenbelts, water 

features, nature preserves and the like (Marsh 2005). 

Patch  

Surface area that differs from its surroundings in nature or appearance (Turner et al. 2001). 

The basic spatial unit or element in a categorically-classified landscape; relatively discrete 

areas of some-what homogenous conditions in which the patch boundaries are 

distinguished by discontinuities in character states from their surroundings by magnitudes 

that are perceived by or relevant to the phenomenon under consideration (Wiens 1976; 

Leitao et al. 2006). 

Patch Dynamics  

A perspective that ecological systems are mosaics of patches, each exhibiting no 

equilibrium dynamics and together determining the system-level behaviour. Patches can be 

biotic or abiotic, ranging from a tree gap in a forest or a resource patch in grassland to a 

whole ecosystem or a continent (Wu 2013). 

Patch Metrics  

Metrics defined for individual patches, representing the area, perimeter, spatial character, 

and/or spatial context of the patch (Leitao et al. 2006). 

Pattern Analysis  

The procedures with which the spatial configuration of landscape is quantified, primarily, 

using synoptic indices and special statistical methods. 

Peri-urban Landscape 

The boundary zone where the expanding urban area, residential, commercial and industrial 

meets the surrounding rural landscape (Jongman 2002). This is a zone subject to enormous 

and rapid change. 

Planning 

The practice of organising functions and space in such a way that it shows the best mutual 

relationship(s), or to develop human and natural potentials in a spatial framework in such a 

way that all can develop as well as possible (Buchwald and Engelhardt 1980). 

Rural Heritage 

Until recently rural heritage was defined using narrow terms. It was considered to consist 

of buildings associated with agricultural activity, particularly minor rural heritage such as 

washhouses, mills or chapels. Planners now use a wider definition of heritage which 

includes all the tangible or intangible elements that demonstrate the particular relationship 

a human community has established with a territory over time (Pungetti and Kruse 2010). 

Tangible heritage. This is the most easily identifiable part of heritage. It is made up of 

various elements:  
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− Landscapes resulting from centuries of human interaction with the environment, 

− Buildings used for agriculture, crafts, industry or holiday homes, public buildings that 

represent specific activities or architectural styles, 

− Domestic objects such as furniture, religious objects such as furnishings in churches 

and chapels, items used for local festivals such as carnival floats or village emblems,  

− Products resulting from adaptation to load conditions, such as special plant, fruit, and 

vegetable varieties, as well as products such as cheese and wine. 

Intangible heritage. This part of heritage is made up of intangible assets inseparable from 

the above tangible elements: 

− Techniques and skills that have enabled landscapes to be created, houses and furniture 

to be built and local products to be developed, 

− The dialects, music and oral traditions that are evidence of a local community’s way of 

life and influence on its territory, such as stories and legends about important 

individuals or sites, and place names reflecting particular use, 

− Specific forms of social organisation such as seasonal customs and festivals. 

All these elements make up a living heritage. By identifying and laying claim to them, the 

various parties involved in the rural world invest them with meaning, both for the 

community and terms of their heritage value (Pungetti and Kruse 2010). 

Scale  

The spatial or temporal dimension of a phenomenon. In landscape ecology, scale usually 

refers to grain and extent. Grain is the finest spatial or temporal unit in a data set, within 

which homogeneity is assumed, whereas extent is the total spatial area or temporal 

duration of a study (Wu 2013). 

Sensitive Environment 

Special environments, such as wetlands or coastal lands, which gain protection from 

development because of their aesthetic and ecological value (Marsh 2005). 

Side Adaptive Planning 

Site planning that gives careful consideration to landscape features and systems, both 

natural and man-made (Marsh 2005). 

Sink  

Places of features in both terrestrial and aquatic environments, such as wetlands, reservoirs 

and coastal embayment, where debris both natural and human collects and is stored (Marsh 

2005). 

Stakeholder  

The term ‘stakeholder’ is used to denote all those with an interest in a particular landscape, 

not only those with a financial interest or legal claim. 
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Suburban Landscape 

The heavily populated area of primarily residential use outside the city centre. In contrast 

to the peri-urban landscape, the suburban landscape may show considerable stability over 

generations. 

Sustainability Planning 

An area of planning in which the objective is to achieve long-term and productive balance 

between land use and the environment (Marsh 2005). 

Technical Planning  

Data collection, analysis, and related activities used in support of the decision-making 

process in planning (Marsh 2005). 

Terraced Landscape 

Terraces are the main characteristic of agricultural landscape. They are flat plains 

supported by dry stone walls, constructed (mostly manually) on hill slopes and 

mountainous areas as an efficient farming practice (Stanchi et al. 2012). Some of the 

advantages provided by terracing include the reduction of soil erosion, higher insolation, 

better frost protection and prevention from water-logging (Petit et al. 2012). Terraced 

landscapes can be found across Europe but are typical elements of the Mediterranean 

landscape (Bevan and Conolly 2011). Despite their agricultural importance, terraces are of 

environmental and aesthetic significance (Stanchi et al. 2012).  

Transdisciplinary 

The collaboration of different disciplines in which boundaries between and beyond 

disciplines are transcended and knowledge and perspectives from different disciplines and 

non-academic participants, such as land managers and the public (Tress et al. 2005; Leitao 

et al. 2006). 

Urban Landscapes 

Urban landscapes are dictated by the congregation of people in a living environment, 

interacting with one and other. These landscapes have characteristics, patterns, and form, 

which allow people within the urban landscape to portray physical, cultural, and perceptual 

qualities that reflect that of the urban landscape they engage in. Within an urban landscape 

there are distinct elements that need to be established for it to become an urban landscape. 

Cultural aspects of an urban landscape are crucial because their significance spans more 

than just cultural boundaries. They define a style, a manner of appeal and approach in 

which the urban landscape is constructed. The confluence of people and their cultures in an 

urban landscape can drastically influence the identity of the city or urban neighbourhood 

(Jgonot 2011). 
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