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Table S1 Definitions of sustainable landscape with an ecological orientation
	No.
	 Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Thayer Jr (1994)
	Characteristics: renewable energy, recycling, ecosystems, technologies
	“Sustainable landscapes will: use renewable energy […] maximize the recycling […], maintain local structure and function, and not reduce the diversity or stability of surrounding ecosystems, preserve and serve local human communities […], incorporate technologies that support these goals […]”

	2. 
	Thayer Jr (1994) cited in Susan (2012)
	resource conservation and regeneration
	Sustainable landscapes are “those landscapes which tend toward ideal conditions by conserving resources (i.e. soil, energy, water, air quality, wildlife diversity, etc.) as well as those which actually achieve a long-term regenerative capacity.”

	3. 
	Odum and Barrett (2005) 
	natural capital, thresholds
	A sustainable landscape maintains ‘‘natural capital and resources to supply with necessities or nourishment to prevent falling below a given threshold of health or vitality.’’

	4. 
	Antrop (2006)
	application of landscape ecology principles
	“[…] the term ‘sustainable landscapes’ often refers to very specific applications of (landscape) ecological principles”

	5. 
	Dunnett and Clayden (2007)
	resource-closed system
	Sustainable landscapes are “systems that are ‘closed’ i.e. to reduce direct energy or energy-demanding resource inputs and maximize internal cycling of materials and resources”.

	6. 
	Bassuk and Trowbridge (2010)
	ecosystem services for future generations
	“[…] sustainable landscapes are those that create or preserve the functional ecosystem services necessary for today without reducing those services for future generations.”

	7. 
	Bassuk and Trowbridge (2010)
	a wide range of ecosystem services
	“A sustainable landscape helps to regulate climate and energy […], reducing pollutants, and taking up carbon dioxide. Such landscapes also reduce storm water and flooding through plant water uptake and water infiltration, recharge, and evaporation in soils. Healthy soils filter polluted water. […] provide habitat or pollinators and a host of other organisms, including humans. […], are important for human health and well-being.”

	8. 
	O’Farrell and Anderson (2010) cited in Mooney (2014)
	multifunctionality and ecosystem services
	“[…] sustainable landscapes as those that are multifunctional and capable of delivering a multitude of ecosystem services.”

	9. 
	Power and Sekar (2011)
	resource self-sufficiency
	“A sustainable landscape is one that aspires to be resource selfsufficient and yield significant reductions in resource 
consumption and waste production […]”

	10. 
	Amin (2012)
	maximum resource reuse, cost-effectiveness, and ease of maintenance
	“’Sustainable landscapes’ commonly describes landscapes that support environmental quality and conservation of natural resources. A welldesigned sustainable landscape reflects a high level of self-sufficiency.”

	11. 
	Degórski (2009) cited in Luc (2014)
	structural stability of the landscape
	“Sustainable landscape as a landscape that has not been converted into another type of landscape, and it is characterized by structural stability under conditions of unchanging land use. Nor has it degraded […] and has not been fully determined by anthropogenic processes.”

	12. 
	Fadaie and Mofidi Shemirani (2014)
	low resource consumption
	“Sustainable landscaping is low impact, low maintenance, low resource use and frequency low-cost landscaping that fits each particular site and climate-virtually taking care of itself.”

	13. 
	McPherson (1990) cited in Karlović et al. (2020)
	biodiversity, low impact
	“Sustainable landscapes as multi-functional, low maintenance, biologically diverse, and expressive of "place".”


Table S2 Definitions of sustainable landscape with a socioeconomic orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Thayer Jr (1994)
	sustainability of communities and resources
	Sustainable landscape as “a physical place where human communities, resource uses, and the carrying capacities of surrounding ecosystems can all be perpetually maintained.”

	2. 
	Haines-Young (2000), cited in Bray et al. (2004)
	livelihoods and natural capital
	“A sustainable landscape is also a working landscape, one from which human beings continue to wrest their livelihood, and one in which some tendencies towards loss of natural capital are counteracted by others that tend to increase it.”

	3. 
	Selman (2007)
	cultural landscapes
	‘‘Sustainable cultural landscapes (unlike natural landscapes) will be characterized by a capacity to reproduce simultaneously their form, functions and meanings.’’

	4. 
	Bohnet and Beilin (2015)
	social justice and values
	“These sustainable landscapes, as suggested in several contributions, need to be founded on social justice, limited resource use and a renewed ecological sensibility and cultural awareness that society has long been ignoring.”

	5. 
	Opdam (2018)
	values and user preferences
	“A sustainable landscape is a normative concept: the term means different things to different people and is connected to their beliefs, values, and preferences.”



Table S3 Definitions of sustainable landscape with a holistic orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Thayer Jr (1994), cited by Council of Educators in Landscape Architecture (1988)
	harmony with nature + human well-being
	“Sustainable landscapes as those that contribute to human well-being […] and generally are in harmony with the natural environment.”

	2. 
	Haines-Young (2000), cited in Blaschke (2006)
	balance of benefits and obligations
	“A sustainable landscape is defined as one in which the output of goods and services is maintained, and the capacity of those systems to deliver benefits for future generations is not undermined.”

	3. 
	Potschin and Haines-Young (2006)
	natural capital, ecosystem goods and services, intergenerational equity
	“A sustainable landscape is one in which the output of 
[ecosystem] goods and services is maintained, and the capacity of those systems to deliver benefits for future generations is not undermined…”

	4. 
	Nassauer and Opdam (2008), cited in Wu (2013b)
	ecosystem services + social needs
	“A landscape that “sustainably providing ecosystem services while recognizably meeting societal needs and respecting societal values.”

	5. 
	Haaren (2002), cited in Huang et al. (2010)
	human–nature harmony
	“Sustainable landscape is the process of understanding and directing the changing relationship between human kind and nature to a harmonious one (Christina 2002). A sustainable landscape should be economically functioning, ecologically sound, and socioculturally useful.”

	6. 
	Luc (2014)
	multidimensionality
	“Sustainable landscape […] is a multidimensional concept, combining natural, economic and social aspects […] but also institutional, spatial, moral, and spiritual aspects connected to quality of life, although not necessarily considered in terms of material goods.”

	7. 
	Luc (2014)
	quality of life + resources
	“Sustainable landscape […] aims to ensure a high standard of social life in a healthy and aesthetically pleasing environment, while respecting the environment and maintaining reasonable limits of consumption and use of natural resources.”

	8. 
	Bernat et al. (2017)
	multidimensionality, natural, economic, social, ethical, spatial, and institutional aspects
	“Sustainable landscape should provide society with a high standard of living in a healthy and aesthetic environment while respecting the rights of nature and maintaining interference (including the exploitation of natural resources) within reasonable limits.”

	9. 
	American Society of Landscape Architects (ASLA) (n.d.) cited by Özyavuz (2018)
	environmental, social, and economic benefits
	“Sustainable landscapes are responsive to the environment, regenerative, and can actively contribute to the development of healthy communities. Sustainable landscapes sequester carbon, clean the air and water, increase energy efficiency, restore habitats and create value through significant economic, social and, environmental benefits.”

	10. 
	Gould and Lewis (2016), cited by Xiao et al. (2018), Sekban and Duzgunes (2021)
	social needs + environmental benefits
	“Sustainable landscapes are supposed to be environmentally conscious combinations of spaces and systems that play an active role in social life and meet social needs […] providing environmental advantages through social interaction, thus increasing the quality of life.”





Table S4 Definitions of sustainable landscape with a systems-process orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Forman (1995)
	ecological integrity, human needs, adaptability
	A sustainable landscape is “an area where ecological integrity and basic human needs are concurrently maintained over generations. […] Adaptability, not
constancy, is central to success.”

	2. 
	Antrop (2006)
	conditions for sustainability over time
	“Sustainable landscapes are no a fiction if the landscape qualities are well defined and the context of change and future functioning is set right and fixed.”

	3. 
	Blaschke (2006)
	based on spatial and ecological concepts
	“The spatial dimension of sustainable landscapes engages processes and relationships between different land use types, ecosystems and landscapes at different scales, and over time.”

	4. 
	Musacchio (2009)
	a dynamic, adaptive system
	“A sustainable landscape […] represents a dynamic state of the system with multiple trajectories and outcomes and embodies multifunctionality, provides ecosystem services, and is resilient and adaptive.”

	5. 
	Amin (2012)
	system and subsystem
	“[…] sustainable landscape as system and subsystem, figure out the set of criteria ruling such a system and clarify the nature of relevant indicators.”



Table S5 Definitions of landscape sustainability with an ecological orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Daily (1997), cited by Opdam and Wascher (2004), Termorshuizen et al.  (2007), McAlpine (2010)
	Conservation of biodiversity and ecosystem services
	“Landscape sustainability involves a complexity of interrelated problems, where the central issue at stake is meeting the growing human demands for land and resources within the capacity of landscapes to maintain their biodiversity and critical ecological services.”

	2. 
	Haines-Young (2000), cited by Potschin and Haines-Young (2006, 2013)
	Natural capital and ecosystem goods and services
	“Landscape sustainability is about maintaining the total amount of natural capital and associated ecosystem goods and services in a landscape without increasing people’s liabilities.”

	3. 
	Solon (2004),
cited by Luc (2014)
	Maintaining landscape structure and function
	“The capability of landscape to maintain a specific structure (including its functioning) at a given time is called landscape sustainability.”

	4. 
	Dunnett and Clayden (2007), Selman (2007), Power and Sekar (2011), cited by Wu (2013b)
	Self-regeneration and minimization of external effects
	“Some definitions of landscape sustainability emphasize maximizing self-regenerative capacity and minimizing externalities.”

	5. 
	Wu (2012)
	Maintaining ecosystem structure and services
	“Landscape sustainability as the capacity of a landscape to maintain its basic structure and to provide ecosystem services in a changing world of environmental, economic, and social conditions.”

	6. 
	Osmond (2012)
	Holistic ecological landscape design
	“[…] issues of landscape sustainability are usually abdicated to the field of environmental management, which is not equipped for the task. Ecological landscape design requires a radical shift in thinking from the linear and reductionist to the lateral and holistic.”

	7. 
	Wu (2013b), cited by Dong et al. (2022)
	Ecosystem services, spatial heterogeneity
	“The differences in composition and configuration of landscape elements may enhance or weaken the formation and supply of ecosystem services.”

	8. 
	Fang et al. (2015), cited by Liang et al. (2018)
	Balance between supply and demand for landscape services
	 “If the landscape service demand of the specific landscape pattern is greater than the landscape service capacity, the landscape is not sustainable. Conversely, if the landscape service capacity exceeds the landscape service demand, the landscape can support a larger population and its needs.”



Table S6 Definitions of landscape sustainability with a socioeconomic orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Matthews and Selman (2006), cited by Wu (2013b), Cumming and Epstein (2020)
	The anthropocentric concept
	“Landscape sustainability is an anthropocentric concept; it emerges from spatially and temporally structured interactions between people and ecosystems.”

	2. 
	Musacchio (2009)
	Aesthetics, experience, and ethics as elements of sustainability
	“[…] aesthetics or beauty, experience and ethics are the fourth, fifth, and sixth ‘‘Es’’ [elements - author's note] of the landscape sustainability.”

	3. 
	Wiens (2013)
	The impact and significance of landscape features for people or organism
	“[…] how the features of landscapes affect the sustainability of things that matter to people (such as ecosystem services) or to organisms (such as habitat, food, or mates).”

	4. 
	Wu (2021)
	A value-laden concept, perception of the landscape
	“Landscape sustainability is apparently a value-laden concept because whether a landscape is sustainable depends not only on its biophysical and socioeconomic conditions but also on the values and perceptions of ecosystem services and human wellbeing held by the people who reside in that landscape.”



Table S7 Definitions of landscape sustainability with a holistic orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Doxon (1996), cited by Zhou et al. (2019)
	Multidimensional services and societal well-being
	“The concept of landscape sustainability may mean the sustainability of a landscape’s capacity in delivering multi-dimensional services […]”

	2. 
	Wu and Hobbs (2002), cited by Wu (2006, 2008, 2013a), Musacchio (2009, 2011, 2013)
	Key concept and research priority in landscape ecology
	“Landscape sustainability […] will play an important role in helping to redefine the debate about relationships between landscapes, ecosystem services, and human well-being.”

	3. 
	Wu and Hobbs (2002), cited by Selman (2008), Wu (2013a); Riggs et al. (2021)
	Biodiversity, ecosystem services, and human well-being
	“Landscape sustainability agendas aim to simultaneously maintain and improve biodiversity, ecosystem services, and human well-being in a landscape.”

	4. 
	Wu (2006), cited by Turner (2010), Opdam (2018), Zhou and Lv (2020)
	Patterns of human–environment interactions in the landscape
	“This landscape sustainability perspective provides a unique entry to study sustainability issues: landscape pattern of human–environment interactions.”

	5. 
	Selman (2007), cited by Wu (2012)
	Ecological integrity and cultural legibility
	“Landscape sustainability is characterized by ecological integrity and cultural legibility.”

	6. 
	Musacchio (2009)
	A holistic approach integrating society, the environment, and the economy
	“[…] enhances landscape sustainability by improving human health/security, ecosystem services, and resource management.”

	7. 
	Musacchio (2009)
	Beneficial interactions between humans and nature
	“Landscape sustainability […] meet these goals: creates landscape patterns, processes, and practices that enhance people’s well-being, ecological literacy, and place awareness;”

	8. 
	Musacchio (2009)
	Coexistence of humans and other species
	“Landscape sustainability […] meet these goals: emphasizes people and other living organisms need to coexist in mutually supportive habitats.”

	9. 
	Pena et al. (2010)
	Integration of natural and cultural structures
	Landscape sustainability can be achieved by ecological landscape planning which brings together the interactions of both the natural and cultural landscape structures.”

	10. 
	Wu (2012)
	Environmental, social, and economic interactions at various scales
	“Sustainability of landscape is not only influenced by the interactions among environmental, economic, and social components, but also by their spatial configurations and cross-scale linkages.”

	11. 
	Wu (2013b), cited by Aad and Nemer (2023)
	Long-term ecosystem services and human well-being
	“Landscape sustainability refers to the landscape’s capacity to consistently provide long-term, landscape-specific ecosystem services essential for maintaining and improving human well-being.”

	12. 
	Turner et al. (2013), cited by Nowak and Grunewald (2018)
	Socio-ecological systems and landscape services 
	“Landscape sustainability [defined] as the capacity of socio-ecological systems to provide a desired set of landscape sustainability for current and future generations in the face of human land use and a fluctuating environment.”

	13. 
	Nowak and Grunewald (2018)
	Landscape multifunctionality and levels of sustainability
	“Multifunctional landscapes are characterized by the highest level of the landscape sustainability.”

	14. 
	Wu (2019)
	Tailoring ecosystem services to human needs
	“Landscape sustainability is enhanced by, or requires, localization of human demands for ecosystem services attuned to the particular landscape setting.”

	15. 
	Cumming and Epstein (2020)
	Interactions between human and natural systems 
	“Landscape sustainability emerges from interactions between linked human and natural systems. Many of these interactions are mediated by institutions (e.g., rules, laws, customs, traditions), most of which are themselves spatially defined entities that both generate and respond to spatial variation in the landscape.”



Table S8 Definitions of landscape sustainability with a systems-process orientation
	No.
	Source
	Brief description of the definition
	Quote (excerpt from the original source)

	1. 
	Wu and Hobbs (2002)
	A holistic approach to the relationship between scale, time, and space
	“Any definition [of landscape sustainability] must be holistic (…) and address the relationship between scale relates to time and space.”

	2. 
	Musacchio (2009)
	Desired goals and outcomes of solving complex problems related to a given place
	“Landscape sustainability is defined as the desired goals and plausible outcomes in the design, planning, management, and conservation of designed landscapes.”

	3. 
	Musacchio (2009)
	Resilience and perseverance of regions and communities
	“Landscape sustainability is defined as landscapes that […] inspires the formation of local institutions, organizations, and social networks that help regions and communities to creatively adapt and to improve resiliency and persistence.”

	4. 
	Musacchio (2009)
	Sustainability as a trajectory and a dynamic state
	“The desired target of landscape sustainability includes multiple trajectories from a particular time point that can include a range of plausible outcomes—depending how urbanization and other events unfold in geographic space and time.”

	5. 
	Wu (2012)
	Metastability and dynamic landscape equilibrium
	“Landscape sustainability is similar to landscape metastability—a shifting mosaic steady state in which macro-level structural and functional patterns are maintained through constant micro-level changes (patch dynamics).”

	6. 
	Cumming et al. (2012), cited by Wiens (2013), Wu (2013b)
	Persistence of landscape patterns and processes
	“Landscape sustainability can be viewed as the degree to which patterns and processes occurring within a landscape (and their interactions) can be expected to persist indefinitely into the future.”

	7. 
	Wu (2013a, 2014, 2019)
	Dynamic capacity to provide ecosystem services at the regional scale
	“Landscape sustainability here refers to the dynamic capacity of a regional landscape to consistently provide long-term ecosystem services essential for maintaining human well-being in the region under environmental and sociocultural changes.”

	8. 
	Wu (2013b)
	Local, regional, and global linkages
	“Landscape sustainability links local actions to the regional and global context.”

	9. 
	Wu (2013b)
	The evolving nature of landscape sustainability
	“Landscape sustainability is a constantly evolving goal. We cannot predict it precisely; we cannot fix it permanently.”

	10. 
	Nowak and Grunewald (2018)
	The temporal dimension of sustainability
	“The definition of landscape sustainability presented here also includes the time dimension, which is one of the properties of sustainability.”
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