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Abstract

Due to urbanization, land-use intensification as well as land abandonment, traditional cultural landscapes are con-
tinuously declining worldwide. However, those landscapes often exhibit a high biodiversity and can provide numerous
ecosystem and landscape services. Accordingly, traditional cultural landscapes with their low-input land-use systems
might act as a blueprint for sustainable land use and landscape development. Against this background, a classifica-
tion of traditional cultural landscapes is suggested as a basis for further research and for environmental or rural
development policies. This is based on a holistic understanding of landscapes and cultural landscapes, respectively,
and the perception of traditions. The criteria for the classification of traditional cultural landscapes encompass
prevailing land-use types (e.g., pastures, agroforestry systems), particular land-use practices in order to overcome
natural limitations for land use (e.g., terracing of slopes, irrigation), and/or cultural-historical drivers for long-term
landscape development (e.g., impact of monasteries). The value of traditional cultural landscapes for nature conser-
vation and sustainable rural development is given through ecological/environmental, social, and economic multi-
functionality and multifaceted landscape services. Through their often embedded indigenous and local (ecological)
knowledge, they can also contribute to current environmental and socio-economic challenges such as climate change
adaptation. A global Red Books of Threatened Landscapes, already suggested in the 1990ies, could support national
and international environmental and rural development policies. The restoration of traditional cultural landscapes
will not only contribute positively to biodiversity on all levels and the re-establishment of lost or degraded ecosystem
and landscape services but will also promote sustainable social-ecological systems.
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Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

1. Introduction

Worldwide, ongoing urbanization and land-use inten-
sification as two global trends of land development
have led to a continuous decrease in biodiversity and
ecosystem services in the past decades (Intergovern-
mental Panel on Climate Change [IPCC], 2019; The
Intergovernmental Science-Policy Platform on Biodi-
versity and Ecosystem Services [IPBES], 2019). These
environmental crises in the current Anthropocene
(Crutzen & Stoermer, 2000) call for immediate and
consequent action of environmental policies (Burns
et al., 2020; United Nations Environment Programme
[UNEP], 2021). With currently 55% and a projected
70% of the world’s population living in cities by 2050
(United Nations [UN], 2018), urban landscapes have
grown in size all over the globe. The number of mega-
cities (number of inhabitants > 10 million) is projec-
ted to rise from currently 31 to 43 in 2030 (UN, 2022).
Simultaneously, cultural landscapes, where food and
natural raw materials are produced by agriculture,
forestry, and/or fishery for this high number of urban
dwellers, have changed throughout the world from
low- to high-input production systems on the land-
scape level (Kastner et al., 2021; Winkler et al., 2021).

Another global trend which seems to be underesti-
mated in global environmental discussions and poli-
cies, although well quantified on all continents (Zerbe,
2022) island abandonment. The Food and Agriculture
Organization of the United Nations (FAO, 2006, p. 1)
defines land abandonment as “a process, whereby
human control over land (e.g., agriculture, forestry)
is given up and the land is left to nature.” This land
abandonment leads to a “polarization” between very
concentrated and intensively used land, on the one
hand, and vast areas of abandoned or, at least, less-
used land, on the other hand (Tress et al., 2005; Vos
& Klijn, 2000). Affected by this land abandonment
are often highly diverse and traditional cultural land-
scapes with a high multifunctionality, which have
evolved through human impact over centuries or even
millennia. Different patterns of change are the conse-
quence of land abandonment, which reach from total
abandonment and the subsequent succession towards
an uncultivated, (semi-)natural landscape (MacDon-
ald et al., 2000) to a spatial shift of crop cultivation
or partial abandonment of some parcels, generating
a landscape pattern of unused and cropped parcels
(Bielsa et al., 2005; Keenleyside & Tucker, 2010).
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Based on a meta-analysis of studies on the abandon-
ment of agricultural land, Benayas et al. (2007) iden-
tified socio-economic factors—such as immigration
into areas with better economic opportunities offered
to rural people—as the main driving forces for land
abandonment. Accordingly, ecological drivers (e.g.,
soil erosion) seem to be of secondary importance.
These findings were later confirmed by Huang et al.
(2020; see also Subedi etal., 2022). Campbell etal.,
(2008) estimated the total area of abandoned farm-
land in the 20th century to be 385-472 million km?.
Although, few studies have estimated the amount of
land abandonment in different regions of the world
at different periods (Subedi et al., 2022), it has been
quantified, for example, for Europe as 128.7 million
hectares of abandoned farmland (which is 25.4% of
the total farmland) between 2001 and 2012 (Estel
et al,, 2015). In China, 2 million hectares of agricul-
tural land are estimated to fall out of production each
year (Liu & Li, 2017). Although, land abandonment
can be an opportunity to promote nature conserva-
tion objectives and, particularly, habitat regeneration
(Queiroz et al., 2014), its often negative consequences
for cultural landscapes with their natural and cul-
tural heritage and their multifaceted traditional and
sustainable use of natural resources are obvious (e.g.,
Dax et al., 2021; Quintas-Soriano et al., 2022).

It is shown by an increasing number of studies that
traditional cultural landscapes with their low-input
land-use systems bear a higher biodiversity and pro-
vide more ecosystem services compared to inten-
sively used landscapes with their high-input land-use
systems (e.g., Benton et al., 2003; Ekroos et al., 2020;
Katayama et al., 2014; Walz, 2011). Following the up-
to-date definition by the FAO (2007, p. 1), low-input
farming systems are hereby defined as seeking “to
optimise the management and use of internal produc-
tion inputs (i.e., on-farm resources) and to minimise
the use of production inputs (i.e., off-farm resources),
such as purchased fertilisers and pesticides, wher-
ever and whenever feasible and practicable, to lower
production costs, to avoid pollution of surface and
groundwater, to reduce pesticide residues in food, to
reduce a farmer’s overall risk, and to increase both
short- and long-term farm profitability.”

Although the global decline in traditional cultural
landscapes has been recognized on the international
scale and environmental policies have been devel-
oped to protect these traditional multifunctional
landscapes, the above-mentioned global trends could
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not have been halted. International programs and ini-
tiatives for the preservation and sustainable develop-
ment of traditional cultural landscapes encompass,
for example, the Man and Biosphere (MAB) Program
(UNESCO, 2019), the European Landscape Convention
(Council of Europe, 2000; Déjeant-Pons, 2006), Glob-
ally Important Agricultural Heritage Systems (GIAHS;
FAO, 2021), and High Nature Value (HNV) Farmland
(e.g., Plieninger & Bieling, 2013).

Against this background, knowledge on traditional
cultural landscapes should be promoted, and tools
and instruments developed for their restoration and
sustainable development. Thus, for example, environ-
mental and agricultural policies could support and
promote farming practices and land management
which preserve highly valuable traditional cultural
landscapes, re-activate abandoned cultural land-
scapes and restore features and functions of sustain-
able cultural landscapes and their services for human
societies. This requires a good and clearly structured
overview of traditional cultural landscapes through-
out the world.

In this paper, accordingly, (1) the concept of tradition-
al cultural landscape is outlined, taking the historical
perception in landscape studies as well as up-to-date
definitions into account. The main objective of this pa-
per is (2) a classification of traditional cultural land-
scapes based on prevailing land-use types, practices
of land use and/or cultural-historical drivers for long-
term landscape development. Traditional cultural
landscapes are addressed which can occur all over
the world and/or are specific to particular natural
preconditions and historical land-use developments.
After (3) highlighting their often high value for nature
conservation and resource protection as well as for
the sustainable development of rural communities, a
plea is made for a systematic global survey of threat-
ened landscapes and the sustainable development,
re-activation, and restoration of traditional cultural
landscapes. As outlined by Zerbe (2022), traditional
multifunctional cultural landscapes and their adap-
tation to modern requirements and demands (e.g.,
infrastructure, energy production) can contribute to
the implementation of most of the 17 Sustainable De-
velopment Goals (Devision for Sustainable Develop-
ment Goals [DSDG], 2020).
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2. Methodological Approach

Firstly, the term and concept of traditional cultural
landscape are explained, taking into account a holistic
view on landscapes. Following Schmitz and Herrero-
Jauregui (2021, p. 1), cultural landscapes should be
perceived as “the result of social-ecological proces-
ses that have co-evolved throughout history” or con-
sidered as social-ecological systems (Villodre et al.,
2023). Hereby, the perception of a cultural landscape
is outlined and traditional defined as the basis for the
classification of traditional cultural landscapes.

Then, as the core of this study, a classification of tra-
ditional cultural landscapes is presented. This clas-
sification is based on the prevailing land-use types,
particular land-use practices which have shaped the
cultural landscape and/or the main driver(s) for long-
term landscape development. Accordingly, a concep-
tual approach is presented here and the criteria of
the classification of today’s traditional cultural land-
scapes are

e the prevailing land-use types shaping the land-
scape, with a high proportion of diverse, extensive,
and low-input land-use systems which are related
to the regional climate conditions and, additionally,
influenced by other abiotic (e.g., soil, geomorphol-
ogy, water balance) and biotic site conditions (e.g.,
species pool, vegetation) as well as cultural-histor-
ical factors (e.g., long-term management practices,
property rights); these prevailing land-use types
are, for example, pastures or agroforestry systems;

¢ land use depending mainly on the geology of the re-
gion, with the extraction of minerals in small-scale
mining pits (e.g., silver, copper, chalk) or sedimen-
tation basins (salt) which, in addition to the related
infrastructure, have shaped the landscape;

e traditional land-use practices which overcome nat-
ural limitations for land use, for example, terracing
of slopes or irrigation systems under semi-arid or
arid-climates;

e the use of terrestrial and aquatic natural resour-
ces, strongly related to and having co-evolved with
open water bodies such as rivers, lakes, or coastal
environments;

e cultural drivers, for example, monasteries or spir-
itual practices which have shaped the landscapes.

Finally, referring to the current knowledge on tra-
ditional cultural landscapes, their value and signifi-

cance for sustainable rural development is highlight-
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ed. Hereby, multifunctionality and landscape services
are specifically addressed. This paper addresses tra-
ditional cultural landscapes all over the world. How-
ever, examples mainly focus on Europe.

3. Results
3.1 Whatis a Traditional Cultural Landscape?

The term landscape is used within the wide range
of a physical section of the Earth’s surface towards
a metaphor, thus shifting by the context and by the
background of the users (Antrop, 2013). Landscape
ecologists define landscapes as “spatially heteroge-
nous geographic areas characterized by diverse inter-
acting patches of ecosystems, ranging from relatively
natural terrestrial and aquatic systems ... to human-
dominated environments including agricultural and
urban settings” (Wu, 2008, p. 527). According to the
European Landscape Convention (Council of Europe,
2000, p. 1), landscape means “an area, as perceived by
people, whose character is the result of the action and
interaction of natural and/or human factors.” Conse-
quently, the concept of landscape integrates (1) the
natural abiotic (geology, soil, geomorphology, water
balance, climate) and biotic (flora, fauna, vegetation,
microorganisms) preconditions within a spatial unit
of the Earth’s surface, which (2) historically were and
continuously are shaped, influenced, and organized
by humans, and (3) the human perception with regard
to, for example, diversity, aesthetics, values, identity,
and symbols.

German geographers already used the term cultural
landscape (Culturlandschaft) in the first half of the
19th century, first mentioned by C. Ritter in 1832
(Potthoff, 2013). The term and concept of cultural
landscape was brought to an international audience
and defined by Sauer (1925, p. 343) as “a landscape
fashioned from a natural landscape by a cultural
group. Culture is the agent, the natural area is the me-
dium, the cultural landscape is the result.” Later, the
concept of cultural landscape was extended beyond
its material-physical manifestations towards the in-
tangible values, symbols, and shared identity and di-
versity of the local inhabitants (Antrop, 2006; Groth &
Bressi, 1997; Stephenson, 2008).

After having laid the foundations for the concept of
landscape and cultural landscape, a traditional cul-

tural landscape has to be defined. The term and con-
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cept refer to traditions as “a belief, principle, or way
of acting that people in a particular society or group
have continued to follow for a long time” (Cambridge
Dictionary, 2020). Thus, traditions are considered as a
combination of elements through which it is possible
to evoke collective memories, identities, and social co-
hesion (Presenza et al., 2019) and encompass tangible
as well as intangible goods and resources. Applied to
a traditional cultural landscape, this means a combi-
nation of building structures, land-use patterns and
land-use systems, management systems, food pro-
cessing, infrastructure, local governance, local educa-
tion systems, regional language, local arts and crafts,
music and dance, sports and games as well as medici-
nal, spiritual, and religious practices. Traditional in
the above-described sense should not be misinter-
preted as the opposite of “modern” or “scientific” or as
denoting simple, primitive, static, ignorant, anachro-
nistic, or irrational which are often stereotypes rela-
ted to this term (Ellen & Harris, 2000; Warren, 2004).

With regard to the time frame, a traditional cultural
landscape might have been shaped by millennia and
centuries of human impact or as Antrop (1997, p. 109)
defines those landscapes “with a long history, which
evolved slowly and where it took centuries to form
a characteristic structure reflecting a harmonious
integration of abiotic, biotic, and cultural elements.”
Thus, a major characteristic of traditional cultural
landscapes is their continuity over at least 200 years.
The scale of landscapes as spatially heterogeneous
areas and as mosaics of patches “may be as large as
thousands of square kilometers or as small as tens of
square meters” although, “human-scale landscapes
that span over tens or hundreds of square kilometers
are more familiar and convenient to us” (Wu & Qj,
2000, p. 1).

3.2 Traditional Land Use and Drivers Which Shaped
Cultural Landscapes

Certain land uses and land-use systems, respectively,
performed over centuries or millennia have not only
led to certain anthropogenic ecosystems and land-use
types such as meadows, coppice forests, or heath-
land, but have also shaped the landscape. One of the
oldest land uses, besides land which was made arable
for crop production, is grazing and forest grazing, re-
spectively, which dates back to the Neolithic Period
(Hejcman et al.,, 2013). Extensive grazing as part of
agricultural land use has thereby opened the forests
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and created a mosaic of grassland, wood pastures, and
embedded forest patches. Examples are still abundant
in the mountains and lowlands throughout the world,
although often less used anymore or abandoned (see
Figure 1A).

As a mixture of agricultural and forestry land use,
agroforestry systems have been developed. Still oc-
curring in the tropics, these agroforestry systems can
cover large areas and thus, become landscape shaping.
As a forestry component, fruit and nut trees or trees
for timber and litter production can serve for land us-
ers, and as the agricultural land use on the same land,
grazing and mowing or the production of wheat, corn
or vegetables are performed (e.g., Zerbe, 2021).

Particularly in mountain areas, terraces have been
built to stabilize slopes (e.g., with dry-stone walls)
and to perform agriculture on the terraced land. Ad-
ditional to facilitating agricultural management on
steep slopes, terraces also promoted topsoil accumu-
lation and water availability (Deng et al., 2021). One
of the most striking examples is the Inca settlement
Machu Picchu at an altitude of about 2,500 m above
sea level in the High Andes of Peru, with its terraces
on extremely steep slopes (see Figure 1B).

In arid and semi-arid regions sophisticated irrigation
systems have been developed which made agriculture
possible even under the conditions of low mean an-
nual precipitation or prolonged dry seasons. Exam-
ples from all over the world reflect this irrigation land
use, such as the karez water system in Central Asia
(Luo etal., 2017), the qanats, falaj, foggara, and khat-
tara in Asia and Northern Africa (e.g., Estaji & Raith,
2016), the below-ground aqueducts with their funnel-
shaped holes called puquios in the coastal desert of
Peru (Schreiber & Lancho, 1995) or the bisse and Waal
irrigation system in dry valleys of the European Alps
(Crook & Jones, 1999). However, not only as an adapta-
tion to arid and semi-arid climates or prolonged dry
seasons, irrigation has also been practiced for centu-
ries as an adaptation to the crop cultivated on a large
scale. Accordingly, Asian rice culture as an irrigated
cultural system fed by rain has also shaped cultural
landscapes (e.g., Kaida, 1991, p. 574: “waterscapes”).

Lakes, rivers, and coastal areas have formed the de-
velopment of local communities and their land and
water use often in a particular way differing from
terrestrial sites, since the water was used for mobil-
ity, fishery, energy production with mills, and site-
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adapted settlements and agriculture on wet ground.
Accordingly, lakescapes in regions with large lakes
(e.g., Lake Atitlan in Guatemala) or a high number
of smaller to medium-sized lakes, riverscapes along
flowing waters (see Figure 1C), and seascapes at the
coast have developed (e.g., Haslam, 2008; Potocka,
2013; Pungetti, 2012). In those regions which were
geomorphologically formed by the late glaciation as,
for example, in Scandinavia, northern Central Europe,
and the northern part of North America, lakescapes
with a huge number of lakes have evolved.

Particular geological and geomorphological prerequi-
sites have stimulated humans already in ancient times
to exploit mineral resources which, in some cases,
led to the evolution of landscapes. Salt production,
for example, has the power to transform a landscape
(Landa et al., 2016) such as in the Mediterranean re-
gion (e.g., Spain, Italy, Malta) and on the Canary Is-
lands (Kortekaas, 2004; Landa et al., 2016). Extensive
open-cast or below-ground mining created particular
landscapes, for example, the multifaceted chalk quar-
ries on Riigen Island in northeastern Germany (Zerbe
& Schacht, 1998), the National and UNESCO Global
Geopark Colline Metallifere in western Italy, and the
mining area Mansfeld in the German federal state
Saxony-Anhalt.

The impact of hunting of former land rulers was land-
scape shaping as well as the activities of monaster-
ies throughout the centuries. Those landscapes pre-
served for hunting, particularly in river floodplains,
were, mainly in Europe, often transformed to land-
scape parks later. Well-known examples are the Grofse
Tiergarten near the river Spree in Berlin, the Schén-
busch near the river Main in close vicinity to the city of
Aschaffenburg in southwestern Germany (see Figure
1D), the Gartenreich Wérlitz-Dessau at the river Elbe,
and the castle and park Rogalin near the river Warthe
south of the city of Posen in northwestern Poland.

Concerning monasteries and their land-use impact, in
particular, the Cistercians had a considerable impact
on the spatial development of the landscape, what
Schenk (1989) calls Raumwirksamkeit (spatial impact).
This is emphasized by Rosener (2000, p. 110) by citing
the Abbot of Loccum who proclaimed in 1890 that no
other order than the Cistercians had such a profound
influence on agricultural development, in particular,
on sites which were not very suitable for land use.
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Figure 1 Examples of Landscapes

A

B >
a2

Note. Examples of landscapes which have been shaped by century-long extensive and low-input traditional land use with (A)

the vast wood pastures of the National Park Pollino (southern Italy), (B) the ancient terraces at the steep slopes of Machu

Picchu in the Peruvian Andes, (C), the lower Drin valley in northwestern Albania with its meandering river, floodplain

forests, and pastures, and (D) the landscape park Schonbusch in the river Main floodplain near the city of Aschaffenburg

in southwestern Germany (all photos by S. Zerbe).

Last but not least, religious and spiritual cults were
performed in certain ecosystems (e.g., forests) which
was also expanded to the landscape scale. According-
ly, sacred natural sites are part of the landscape and
cover a wide range of spatial extents, ranging from
ponds and springs towards rivers, lakes, mountains,
and entire islands (Wild et al.,, 2008). On the land-
scape scale, that means “a temporal and spatial fab-
ric spread over a geographic region, unifying all the
rituals conducted at the various sacred places within
a narrative framework” (Reese-Taylor, 2012, p. 752).

Although these traditional land uses described above
shaped landscapes with a high importance for natural
and cultural heritage preservation all over the world,
they might have been developed in a non-sustainable
way during historical times or reflect current non-

72

sustainable land use. The former might be the case
with, for example, hunting landscapes if former land
rulers have socially and economically oppressed the
local population for their own purposes. This has been
shown, for example, for the Spessart mountains in
southwestern Germany where the southern part was
mostly kept free of other land uses (enforced by land-
use regulations and laws) because it was a large hunt-
ing reserve for the rulers and nobility (Zerbe, 1999).
The latter might hold for traditional mining practices
still performed today. It has been shown, for example,
that traditional gold-mining activities particularly
in the Global South are harmful to the environment
(Léopold et al., 2016; Petelka et al., 2019). In any case,
traditional as well as modern land uses and land-use
systems should be coherent with a commitment to
protect the environment as well as to the Sustainable
Development Goals.
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3.3 Classification of Traditional Cultural Land-
scapes

Given the various specific land-use impacts which
formed particular landscapes throughout the world,
traditional cultural landscapes can be classified (see
Table 1). Although, these cultural landscapes may be
as large as thousands of square kilometers (e.g., for-
est landscapes in the tropics or Taiga forests of the
northern-hemisphere) most of these classified “hu-

man-scale landscapes” span over tens or hundreds of
square kilometers as stated by Wu and Qi (2000, p. 1).
Besides the unique landscapes, which have been des-
ignated as outstanding examples for conservation and
sustainable development (examples given in Table 1),
also the “everyday” cultural landscapes (Plieninger
et al., 2014, p. 1) with a high proportion of traditional
structures and practices and a mosaic of ecosystems
and land-use types have to be considered here.

Table 1 Classification of Traditional Cultural Landscapes in the World

Forestlandscapes

Criteria for classification
Prevailing land-use type under given climate conditions

Main features

Landscape characterized by mainly woodland and the use of forests for timber production and non-timber forest products

Examples of occurrence

Boreal, temperate, and tropical climate zones throughout the world; mountain areas below the subalpine altitudinal belt

Outstanding representatives
Mata Atlantica in Brazil as UNESCO Biosphere Reserve

Agroforestry landscapes

Criteria for classification
Prevailing land-use type under given climate conditions

Main features

High percentage of extensive to moderately intensive agroforestry systems with trees for timber production and/or the
use of wood and other products of the trees (e.g., fruits, resin, bark, leaves), combined with pasture, meadows, crop

cultivation on arable fields on the same area

Examples of occurrence

Formerly, widespread in Europe as traditional land-use system (e.g., extensively used meadow orchards); today, mostly

in the tropics

Outstanding representatives
Calakmul in Mexico as UNESCO Biosphere Reserve

Pasture landscapes (see Figure 1A)

Criteria for classification
Prevailing land-use type under given climate conditions

Main features

Having been developed through centuries of extensive grazing by a variety of animal species for the production of meat
and other animal-related products (e.g., milk, cheese, wool); often structurally highly heterogeneous with open

grassland, shrubs, forest patches, and single trees

Examples of occurrence

Practically, all over the world; often, on those soils which are too nutrient poor for arable land, in mountain areas on
steep slopes or in high altitudes, traditionally related to transhumance

Outstanding representatives

The Causses and the Cévennes, Mediterranean agro-pastoral Cultural Landscape in France as UNESCO World Heritage

Site

DIE ERDE - Vol. 155 - 2/2024
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Terraced landscapes (see Figure 1B)

Criteria for classification
Land-use practice to cope with natural limitations for land use

Main features
Slopes terraced, often with dry-stone walls for stabilization, for the cultivation of grapes, fruit and olive trees, rice,
potatoes, and other crops

Examples of occurrence
Practically in most of the world’s mountainous areas, e.g., in the Mediterranean region, the Andes, and in Central and
South-East Asia

Outstanding representatives
National Park Cinque Terre in Italy

Irrigation landscapes

Criteria for classification
Land-use practice to cope with natural limitations for land use or as an adaptation to the cultivated crop (e.g., rice)

Main features
Landscapes in arid and semi-arid regions which are irrigated by traditional irrigation systems with water from the
nearby mountains or with seasonal rainfall; landscapes with irrigation systems because of a seasonal water deficit;
landscapes where rice is the major crop

Examples of occurrence
Central Asia, South and Central America, North Africa; also, in European landscapes (e.g., Alps), where traditional
irrigation systems are integrated into other landscape types (e.g., pasture, orchards); rainfed rice-farming systems in
East and South-east Asia

Outstanding representatives
Aksu-Zhabagly in Kazakhstan as UNESCO Biosphere Reserve

Lakescapes

Criteria for classification
Open water bodies as main driver for the use of terrestrial and aquatic resources

Main features
Landscapes with a high number of lakes or a large lake and related fishery

Examples of occurrence
Landscapes in northern and north-western Europe, northern Central Europe, and North America, geologically and
geomorphologically formed by glaciation

Outstanding representatives
English Lake District as UNESCO World Heritage Site

Riverscapes (see Figure 1C)

Criteria for classification
Open water bodies as main driver for the use of terrestrial and aquatic resources

Main features
Traditional use of rivers for fishery and floodplains with remnants of the natural floodplain vegetation (e.g., soft- and
hardwood floodplain forest) and a high diversity of wetlands, which are used extensively for grazing and as meadows

Examples of occurrence
Along rivers, often not strongly shaped through engineering technology; mostly in tropical Africa, Latin America, and
Asia; but also along moderately shaped rivers such as the trans-border lower Oder Valley in northeastern Germany and
northwestern Poland

Outstanding representatives
Oueme Lower Valley in Benin as UNESCO Biosphere Reserve
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Coastal landscapes and seascapes

Criteria for classification
Open water bodies as main driver for the use of terrestrial and aquatic resources

Main features
Traditional land use, often with pasture on coastal grasslands (e.g., with polder systems) and traditional fishing
systems, culturally evolved as a close interaction of the marine and terrestrial environment

Examples of occurrence
Extensively used coasts throughout the world which have not been heavily urbanized, transformed for tourism or
subject to technological transformation

Outstanding representatives
Landscape of Grand Pré in Canada as UNESCO World Heritage Site

Saltscapes

Criteria for classification
Extraction of minerals

Main features
Coastal or inland areas where natural salinization of the water and topsoil has often created unique features of
traditional salt extraction

Examples of occurrence
Coastal areas, particularly under warm climates such as the Mediterranean region and inland sites with natural topsoil
salinization

Outstanding representatives
Belo-sur-Mer Kirindy-Mite in Madagascar as UNESCO Biosphere Reserve

Mining landscapes

Criteria for classification
Extraction of minerals

Main features
Traditional and small-scale open-cast or underground mining of minerals such as chalk, copper, potassium, and silver in
small mining pits or underground at low depth

Examples of occurrence
Regions where the minerals of interest occur near the earth surface or in low depth

Outstanding representatives
National and UNESCO Global Geopark Colline Metallifere in western Italy

Hunting and park landscapes (see Figure 1D)

Criteria for classification
Cultural-historical driver

Main features
Landscapes, mainly woodland which was owned and used for hunting by the nobility and land rulers, and later often
transformed to landscape parks

Examples of occurrence
Central European floodplains

Outstanding representatives
The Par Force Hunting Landscape in North Zealand, Denmark as UNESCO World Heritage Site
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Monastic landscapes

Criteria for classification
Cultural-historical driver

Main features

Landscapes strongly influenced by the impact and land use of monasteries

Examples of occurrence
Central Europe, England

Outstanding representatives

Landscape shaped by the Cistercian monastery Chorin as part of the Biosphere Reserve Schorfheide-Chorin in

northeastern Germany
Sacred and spiritual landscapes

Criteria for classification
Cultural-historical driver

Main features

Landscapes in which religious practice is performed, often combined with monasteries or sacred places and groves

Examples of occurrence
Africa, Asia

Outstanding representatives

Sacred Mijikenda Kaya Forests in Kenya as UNESCO World Heritage Site

Note. Adapted from Zerbe (2022).

4, Discussion

It has been shown by many studies from all over the
world that traditional cultural landscapes can bear a
high to very high biodiversity on the species, ecosys-
tem, and landscape level. Additionally, they are often
characterized by multifunctionality with regard to
land-use types and socio-economic features, as well
as they might provide a large range of landscape ser-
vices. Traditional cultural landscapes with their low-
input and multiple land-use systems, in general, bear
a higher agrobiodiversity (e.g., crop varieties, local
breeds and habitats) compared to intensively used
land and landscapes (Agnoletti & Santoro, 2022). Sci-
entific proofs of this fact are abundant and—besides
studies on particular species, groups and/or habitat
types—have been presented by comprehensive text-
books and reviews (e.g., Gonthier et al., 2014; Stein-
Bachinger et al., 2021; Tscharntke et al., 2005). In Eu-
rope, farmland birds, for example, have been taken as
indicators for the loss of biodiversity in post-war Eu-
rope because of agricultural intensification. Given that
cereal yield almost tripled between 1960 and 2000,
cereal yield alone (closely correlated with increased
fertilizer use) has been shown as a predictor of over
30% of the variation in the decline in European bird
populations (Donald et al., 2001). A similar declining
trend is observed by comparing ecosystem services
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of traditional and low-input with intensive and high-
input land-use systems (e.g., Bezdk et al., 2020).

Additionally, traditional ecological knowledge
(Berkes et al., 1995), indigenous knowledge (UNESCO,
2017) as well as local ecological knowledge (Gann
et al, 2019) is often still present in those traditional
cultural landscapes. Particularly, this knowledge re-
garding crop varieties, traditional farming practices,
natural resource management, and the governance of
local communities can help to solve current environ-
mental problems (e.g., the decline in biodiversity and
agrobiodiversity), to mitigate the effects of climate
change (e.g., through enhanced carbon sequestra-
tion in forests and agroforestry systems), and to cope
with environmental uncertainties. This has been par-
ticularly shown for climate change adaptation. Hosen
et al. (2020), for example, explored indigenous com-
munities in Malaysia and how their traditional knowl-
edge helps them to observe and respond to local cli-
mate change effects. These communities responded
to an increase in temperature, with uncertain weath-
er and seasons, by environmentally-adapted manage-
ment of their land and resources to ensure food and
resource security. Taking a much wider geographical
range into account, Leal Filho et al. (2022) performed
a structured review to explore the role of indigenous
and local knowledge, often embedded in traditional
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cultural landscapes, in climate change adaptation in
Africa. The authors highlight “the remarkable value of
[indigenous and local knowledge] in Africa for climate
change adaptation and its value for supplementing cli-
mate services, particularly in areas with limited ac-
cess to modern climate and weather forecasts” (Leal
Filho et al., 2022, p. 250).

4.1. Multifunctionality of Traditional Cultural Land-
scapes

Multifunctionality in the context of traditional cultur-
al landscapes is here meant holistically with regard
to the landscape as a social-ecological system. Follow-
ing Naveh (2001, p. 269), multifunctional landscapes
are “tangible, mixed natural and cultural interacting
systems.” Multifunctionality is often directly related
to multifunctional agriculture or land use in gen-
eral (e.g.,, Helming & Pérez-Soba, 2011; Organization
for Economic Cooperation and Development [OECD],
2001; Wiggering et al., 2006). Thus, it is closely re-
lated to agrodiversity which is defined by Brookfield
and Padoch (1994, p. 9) as “the many ways in which
farmers use the natural diversity of the environment
for production, including not only their choice of crops
but also their management of land, water, and biota as
a whole.” Objects of ecological/environmental multi-
functionality are thus, biodiversity, agrobiodiversity,
and agrodiversity as well as ecosystem services, pro-
tected areas, landscape connectivity and fragmenta-
tion (e.g., Stlirck & Verburg, 2017; van der Plas et al.,
2018).

However, with regard to cultural landscapes, it should
gofarbeyondland useand canbe closely related to sus-
tainability (Otte et al., 2007). If multifunctionality is
directly related to sustainability (Kato & Ahern, 2009;
O’Farrell & Anderson, 2010), the three pillars ecologi-
cal, social, and economic sustainability can serve as
criteria for a qualitative and quantitative approach to
and an assessment of a multifunctional cultural land-
scape. Whereas there is a common understanding of
ecological and environmental multifunctionality and
various approaches for its qualitative and quantita-
tive assessment are available (see above), this is not
the case for economic and social multifunctionality
with regard to cultural landscapes. Attempts for the
assessment of economic multifunctionality of agri-
cultural landscapes have been made by, for example,
Waldhardt etal. (2010) by comparing an existing
landscape with an expert-generated multifunctional
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landscape scenario. Economic as well as social mul-
tifunctionality of agricultural landscapes have been
recognized by Song et al. (2020), while social dimen-
sions of multifunctionality have been addressed by
Nowack et al. (2022) for agricultural landscapes.

Dimensions for the operationalization of multifunc-
tionality of traditional cultural landscapes, follow-
ing the three-pillar paradigm of sustainability and
differentiating ecological/environmental, social, and
economic multifunctionality as well as indicators for
their assessment are given in Table 2. Hereby, the di-
mensions of ecological, social, and economic multi-
functionality can be strongly interrelated. Agrodiver-
sity, for example, with the diversification of crops and
farming systems can have a positive impact on bio-
diversity (Jones et al., 2023) and can enhance the fi-
nancial profitability of farms (Sanchez et al., 2022). In
addition, environmental education increases aware-
ness of biodiversity and ecosystem services and the
implementation of sustainability in farming practice
(Bgrresen et al., 2023).

Examples of multifunctional cultural landscapes with
a still high proportion of traditional land-use systems
and practices are abundant. Pinto-Correia and Vos
(2004), for example, highlight Mediterranean tradi-
tional cultural landscapes as multifunctional, with
their typical and complex agricultural-, silvicultural,
and pastoral components. Accordingly, these land-
scapes are characterized by manifold other land-
scape functions and services than just agricultural
production, which encompass, for example, recrea-
tion, cultural identity, and the preservation of natu-
ral resources. Many biosphere reserves throughout
the world (see also Table 1) represent multifunctional
traditional cultural landscapes. Jackson et al. (2021)
present the example of the Kafa Biosphere Reserve
in southwest Ethiopia and point to the role of the lo-
cal community with its traditional resource manage-
ment.
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Table 2 Dimensions for the Operationalization of Multifunctionality of Traditional Cultural Landscapes, Following the Three-

Pillar Paradigm of Sustainability

Criteria Dimensions for the operationalization  Selected indicators References
of multifunctionality for assessment (examples)
Ecological/ Biodiversity, agrobiodiversity (incl. Species (numbers, diversity indices, Jonesetal. (2021),
environmental specific groups of organisms such as  Red-List species, etc.), habitats Damiani et al. (2023)
multifunctionality = pollinators; agricultural pest antago-  (number, quality, grade of degrada-
nists) tion, threatened habitats, etc.)
Agrodiversity Crop diversity, diversity of farming ~ Houssni et al. (2023)
practices, diversity of farm types
Ecosystem services Categories (provisioning, regulating, Holting etal. (2019)
cultural) and variety within
categories, thresholds, synergies
and trade-offs
Protected areas Number, area size, quality (e.g., Gohr etal. (2022),
naturalness, grade of degradation),  Chen etal. (2023)
management
Landscape fragmentation and Quantitative (e.g., number of Llausas and Nogué
connectivity patches in a given area) and (2012), Larrey-Lassalle
qualitative (e.g., diversity of etal. (2018),
patches) indicators for fragmenta- Spanowicz and Jaeger
tion and connectivity (e.g., distance  (2019)
of certain patch types, presence of
corridors)
Social Medical and social services Presence and number of physicians, Makai et al. (2014),
multifunctionality accessibility to services, Health-Re-  Coombs et al. (2022)

Age, gender, ethnics of rural
communities

Local communication and information
technology

Environmental education

Governance and decision making

lated Quality of Life

Population census data with
information on age, gender, ethnics,
languages, and other population
diversity indicators

Internet access, Rural Communica-
tion Services, early warning systems
against natural hazards

Access to schools and/or the
non-formal education sector,
modern curricula, implementation
of Education for Sustainable
Development, access to online
education resources

Implementation of participatory
decision-making, rules for the use of
commons, expansion of rights and
opportunities for the rural commu-
nity (empowerment)

European Union (2010),
Fromentin (2023)

FAO (2017),
Maja et al. (2020)

Zikargae et al. (2022),
Silvaetal. (2023)

Chirenje et al. (2013),
Sisto et al. (2022)

Economic multi-
functionality
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Diversity of cropping and land-use
systems (e.g., rotation systems,
agroforestry systems, intercropping,
forestry, fishery)

Multipurpose crops

Crop diversity, diversity of farming
practices, diversity of farm types

Use options for single crops such as
e.g, food, fodder, building material,
fertilization, ecosystem restoration,
phytoremediation (e.g., coconut
tree)

Jordan and Warner
(2010), Hufnagel et al.
(2020)

Allegrini etal. (2022),
Pandey et al. (2022)
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Economic diversification such as

agriculture, forestry, fishery, tourism,
local handicraft, local food processing,

local/regional farmers’ markets, etc.

Local and regional infrastructure

Merenkova et al.
(2019), Abebe et al.

Range and functionality of profit-
able economic sectors, diversity of

income sources, revenues from (2021)

economic sectors

Facilities and structures to provide =~ Danneberg and Kulke
services such as transport, (2016)

energy/electricity, drinking water
and sanitation, housing, information
and communications technology,
health, and education, access to
regional markets

4.2 Landscape Services

The concept of landscape services transfers the eco-
system service approach to the landscape level. In-
troduced by Termorshuizen and Opdam (2009), the
concept of landscape services builds on the multifunc-
tional perspective of landscapes and incorporates
both, natural and cultural aspects (see also Hermann
et al,, 2011; Vallés-Planells et al., 2014). Since ecosys-
tem services are associated primarily with the func-
tions of ecosystem and land-use systems, landscape
services are associated with the ecological functions
of landscapes (“landscape functions”; see Willemen
et al., 2010). Accordingly, these concepts address dif-
ferent spatial scales. Since the concept of landscape
services was introduced, a growing number of stud-
ies have investigated and assessed these qualitatively
and quantitatively. Vallés-Planells et al. (2014), for ex-
ample, by referring to the Common International Clas-
sification of Ecosystem Services (CICES; Haines-Young
& Potschin, 2018), state cultural landscape services
with regard to health, enjoyment, self-fulfillment,
and social fulfillment. Recreation and tourism, spir-
itual and religious values, educational aspects, cul-
tural heritage, as well as inspiration, sense of place/
continuity, and cultural identity have to be added to
cultural landscape services. Of a growing concern is
human health related to landscapes which was coined
by Gesler (1992) with the concept of therapeutic land-
scapes. Study examples particularly relate the promo-
tion of health and wellbeing in multifunctional cul-
tural landscapes (e.g., Lin et al., 2022; Milligan et al.,
2004).

4.3 Restoration of Traditional Cultural Landscapes
Given all these potential benefits of traditional cul-
tural landscapes for the environment and human
societies, their re-activation and restoration should

be promoted on the regional, national, and interna-
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tional level. Based on the long-term research and
experiences from restoration ecology (e.g., Allison
& Murphy, 2017) during the past decades, numerous
projects have been realized throughout the world
to restore elements of the traditional cultural land-
scape which means near-natural ecosystems or ex-
tensive and low-input land-use types, respectively
(see e.g., the compilation from Zerbe, 2023 for Cen-
tral Europe). Against the background of the degrada-
tion, abandonment, and decline of multifunctional
traditional cultural landscapes since the middle of
the last century, landscape restoration is of grow-
ing concern (Chabay et al., 2016; Moreira et al., 2006;
Toma & Buisson, 2022). An example for a current res-
toration of a traditional cultural landscape is given
with a part of the Biosphere Reserve Schorfheide-
Chorin in northeastern Germany. Additionally to
the introduction of organic agriculture, hedges and
traditional orchards have been re-established there,
as well as a coniferous monoculture removed and an
extensive pasture re-activated on this site (see case
study in Zerbe, 2022).

Landscape restoration hereby should not only stop
and reverse land degradation, re-establish multi-
functionality, and implement sustainable land use,
but should also reactivate local social-ecological
systems (Gann etal., 2019; Wortley etal., 2013).
The restoration of traditional and multifunctional
cultural landscapes has to consider larger systems
such as a catchment area, with particular attention
to ecological interactions of ecosystems and land-use
types (e.g., the landscape water balance), socio-eco-
nomic sustainability, and aesthetics. Moreira et al.
(2006) have highlighted main differences between
ecosystem and cultural landscape restoration ap-
proaches. Accordingly, for example, biodiversity is
considered the main objective of ecosystem restora-
tion whereas the restoration of cultural landscapes
includes cultural, aesthetic, religious, and/or his-
toric values and human health, and integrates in a
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holistic way ecosystems and land-use types managed
with various intensities for sustainable ecological and
socio-economic development.

5. Conclusion

Worldwide, we currently face the continuous decline,
abandonment, and degradation of traditional cultur-
al landscapes. Many of those could contribute to the
preservation of biodiversity, promote ecosystem and
landscape services, and support many of the Sustain-
able Development Goals on the local, regional, and
national level. Since traditional cultural landscapes,
often having developed towards multifunctionality
with regard to ecological, social, and economic crite-
ria, have been set on the international environmental
policy agenda, a systematic mapping and comprehen-
sive assessment might promote their conservation,
re-activation, and restoration. This might give new
impetus to Red Books of Threatened Landscapes that
have been already suggested by Naveh in 1993 as a
tool for holistic landscape conservation, taking long-
termed developed and diverse Mediterranean land-
scapes as an example. These Red Books should pre-
sent “recent, adverse biological, ecological, cultural
and socio-economic changes in highly valuable and
not yet irreversibly despoiled landscapes and their
future threats, and suggest alternative, sustainable
land-use strategies with sounder conservation and
restoration options” (Naveh, 1993, p. 241). The later
called Landscape Green Books should provide infor-
mation on endangered natural assets as well as on
cultural, historical, and scenic assets which “compose
the total landscape ecodiversity” (Naveh & Lieber-
man, 1994, p. 330).

Given the first step of the classification of traditional
cultural landscapes (see Table 1), these various land-
scape types could be identified on the global scale.
The occurrence and current condition of particular
traditional cultural landscapes within each of the 13
landscape types could be mapped and characterized.
Following the Red List categories of species (e.g., In-
ternational Union for Conservation of Nature) and
habitats (e.g., Finck et al., 2017 for Germany), the en-
dangerment of traditional cultural landscapes could
be assessed. Additionally, reference landscapes could
be filtered out for the restoration of multifunctional
landscapes with their assets of natural and cultural
heritage (see the outstanding representatives in
Table 1). Particularly emphasizing ecosystem and
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landscape restoration, these books should serve as a
“guideline for the political and professional decision-
maker and for all those who deal directly with these
landscapes such as land administrators, owners and
managers, agronomists, foresters, pasture and range
specialists, conservationists, regional planners,
landscape architects, and environmental engineers”
(Naveh, 1993, p. 245).

Acknowledgments

This work was supported by the Open Access Publishing
Fund of the Free University of Bozen-Bolzano.

References

Abebe, T., Chalchisa, T., & Eneyew, A. (2021). The impact of
rural livelihood diversification on household poverty:
Evidence from Jimma Zone, Oromia National Regional
State, Southwest Ethiopia. Scientific World journal, 2021,
3894610. https://doi.org/10.1155/2021/3894610

Agnoletti, M., & Santoro, A. (2022). Agricultural heritage
systems and agrobiodiversity. Biodiversity and Conser-
vation, 31, 2231-2241. https://doi.org/10.1007/s10531-
022-02460-3

Allegrini, A., Salvaneschi, P., Schirone, B., Cianfaglione, K., &
Di Michele, A. (2022). Multipurpose plant species and cir-
cular economy: Corylus avellana L. as a study case. Fron-
tiers in Bioscience, 27(1), 11. https://doi.org/10.31083/j.
fbl2701011

Allison, S. K., & Murphy, S. D. (2017). Routledge handbook
of ecological and environmental restoration. Routledge.
https://doi.org/10.4324/9781315685977

Antrop, M. (1997). The concept of traditional landscapes
as a base for landscape evaluation and planning. The
example of Flanders Region. Landscape and Urban Plan-
ning, 38(1-2), 105-117. https://doi.org/10.1016/S0169-
2046(97)00027-3

Antrop, M. (2006). Sustainable landscapes: Contradic-
tion, fiction or utopia? Landscape and Urban Planning,
75(3), 187-197.  https://doi.org/10.1016/j.landurb-
plan.2005.02.014

Antrop, M. (2013). A brief history of landscape research. In
P. Howard, I. Thompson, & E. Waterton (Eds.), The Rout-
ledge companion to landscape studies (pp. 12-22). Rout-
ledge. https://doi.org/10.4324/9781315195063

Benayas, ]. M. R., Martins, A., Nicolau, J. M., & Schulz, J. J.
(2007). Abandonment of agricultural land: An overview
of drivers and consequences. CAB Reviews: Perspectives
in Agriculture, Veterinary Science, 2, 2007. https://doi.

DIE ERDE - Vol. 155 - 2/2024


https://doi.org/10.1007/s10531-022-02460-3
https://doi.org/10.1007/s10531-022-02460-3
https://doi.org/10.31083/j.fbl2701011
https://doi.org/10.31083/j.fbl2701011
https://doi.org/10.4324/9781315685977
https://doi.org/10.1016/S0169-2046(97)00027-3
https://doi.org/10.1016/S0169-2046(97)00027-3
https://doi.org/10.1016/j.landurbplan.2005.02.014
https://doi.org/10.1016/j.landurbplan.2005.02.014
https://doi.org/10.4324/9781315195063
https://doi.org/10.1079/PAVSNNR20072057

Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

org/10.1079/PAVSNNR20072057

Benton, T. G., Vickery, J. L., & Wilson, ]. D. (2003). Farm-
land biodiversity: Is habitat heterogeneity the key?
Trends in Ecology and Evolution, 18, 182-188. https://doi.
org/10.1016/S0169-5347(03)00011-9

Berkes, F., Folke, C., & Gadgil, M. (1995). Traditional ecolog-
ical knowledge, biodiversity, resilience, and sustainabili-
ty. In C. A. Perrings, K.-G. Mahler, C. Folke, C. S. Holling, &
B.-0. Jansson (Eds.), Biodiversity conservation: Problems
and policies (pp. 281-299). Kluwer Academic.

Bezak, P., Mederly, P., Izakovicova, Z., Moyzeova, M., &
Bezakova, M. (2020). Perception of ecosystem services
in constituting multi-functional landscapes in Slovakia.
Land, 9(6), 195. https://doi.org/10.3390/1and9060195

Bielsa, ., Pons, X., & Bunce, R. G.H. (2005). Agricultural aban-
donment in the North Eastern Iberian Peninsula: The use
of basiclandscape metrics to support planning. Journal of
Environmental Planning and Management, 48(1), 85-102.
https://doi.org/10.1080/0964056042000308166

Bgrresen, S. T., Ulimboka, R., Nyahongo, J., Ranke, P. S., Roll
Skjaervg, G., & Rgskaft, E. (2023). The role of education
in biodiversity conservation: Can knowledge and un-
derstanding alter locals’ views and attitudes towards
ecosystem services? Environmental Education Research,
29(1), 148-163. https://doi.org/10.1080/13504622.202
2.2117796

Brookfield, H., & Padoch, C. (1994). Appreciating agrodiver-
sity: A look at the dynamism and diversity of indigenous
farming practices. Environment: Science and Policy for
Sustainable Development, 36(5), 6-45. https://doi.org/10.
1080/00139157.1994.9929164

Burns, C., Eckersley, P., & Tobin, P. (2020). EU environmental
policy in times of crisis. Journal of European Public Policy,
27(1), 1-19. https://doi.org/10.1080/13501763.2018.156
1741

Cambridge Dictionary. (2020). Tradition. Cambridge aca-
demic content dictionary. Cambridge University Press.
https://dictionary.cambridge.org/dictionary/english/

Campbell, J. E., Lobell, D. B., Genova, R. C., & Field, C. B.
(2008). The global potential of bioenergy on abandoned
agriculture lands. Environmental Science & Technology,
42(15), 5791-5794. https://doi.org/10.1021/es800052w

Chabay, 1., Frick, M., & Helgeson, ]. (2016). Land restoration:
Reclaiming landscapes for a sustainable future. Academic
Press.

Chen, H., Zhang, T., Costanza, R., & Kubiszewski, 1. (2023).
Review of the approaches for assessing protected areas’
effectiveness. Environmental Impact Assessment Review,
98,106929. https://doi.org/10.1016/j.eiar.2022.106929

Chirenje, L. I, Giliba, R. A., & Musamba, E. B. (2013). Local
communities’ participation in decision-making process-
es through planning and budgeting in African countries.

DIE ERDE - Vol. 155 - 2/2024

Chinese Journal of Population Resources and Environment,
11(1), 10-16. https://doi.org/10.1080/10042857.2013.77
7198

Coombs, N. C., Campbell, D. G., & Caringi, J. (2022). A qual-
itative study of rural healthcare providers’ views of so-
cial, cultural, and programmatic barriers to healthcare
access. BMC Health Services Research, 22(1), 438. https://
doi.org/10.1186/s12913-022-07829-2

Council of Europe. (2000). European landscape convention.
European Treaty Series, 176, 1-7.

Crook, D. S, & Jones, A. M. (1999). Traditional irrigation and
its importance to the tourist landscape of Valais, Swit-
zerland. Landscape Research, 24(1), 49-65. https://doi.
org/10.1080/01426399908706550

Crutzen, P. ]., & Stoermer, E. F. (2000). The “Anthropocene”.
IGBP Newsletter, 41, 17-18.

Damiani, M., Sinkko, T., Caldeira, C., Tosches, D., Robuchon,
M., & Sala, S. (2023). Critical review of methods and
models for biodiversity impact assessment and their ap-
plicability in the LCA context. Environmental Impact As-
sessment Review, 101, 107134. https://doi.org/10.1016/].
eiar.2023.107134

P, & Kulke, E. (Eds). (2016). Econom-

ic development in rural areas. Functional and multi-

https://doi.org/

Danneberg,

functional approaches.
10.4324/9781315578705
Dax, T. Schroll, K., Machold, 1., Derszniak-Noirjean, M.,
Schuh, B., & Gaupp-Berghausen, M. (2021). Land aban-
donment in mountain areas of the EU: An inevitable side

Routledge.

effect of farming modernization and neglected threat
to sustainable land use. Land, 10(6), 591. https://doi.
org/10.3390/1and10060591

Déjeant-Pons, M. (2006). The European landscape conven-
tion. Landscape Research, 31(4), 363-384. https://doi.
org/10.1080/01426390601004343

Deng, C., Zhang, G., Liu, Y., Nie, X., Li, Z., Liu, J., & Zhu, D.
(2021). Advantages and disadvantages of terracing:
A comprehensive review. International Soil and Wa-
ter Conservation Research, 9(3), 344-359. https://doi.
org/10.1016/j.iswcr.2021.03.002

Division for Sustainable Development Goals (DSDG). (2020).
Sustainable development goals. Division for Sustainable
Development Goals. https://sustainabledevelopment.un.org/

Donald, P. F,, Green, R. E., & Heath, M. F. (2001). Agricultur-
al intensification and the collapse of Europe’s farmland
bird populations. Proceedings of the Royal Society B, 268,
25-29. https://doi.org/10.1098/rspb.2000.1325

Ekroos, ], Kleijn, D., Batary, P., Albrecht, M., Baldi, A., Bliith-
gen, N., Knop, E., Kovacs-Hostyanszki, A., & Smith, H. G.
(2020). High land-use intensity in grasslands constrains
wild bee species richness in Europe. Biological Con-
servation, 241, 108255. https://doi.org/10.1016/j.bio-

81


https://doi.org/10.1079/PAVSNNR20072057
https://doi.org/10.1016/S0169-5347(03)00011-9
https://doi.org/10.1016/S0169-5347(03)00011-9
https://doi.org/10.3390/land9060195
https://doi.org/10.1080/0964056042000308166
https://doi.org/10.1080/13504622.2022.2117796
https://doi.org/10.1080/13504622.2022.2117796
https://doi.org/10.1080/00139157.1994.9929164
https://doi.org/10.1080/00139157.1994.9929164
https://doi.org/10.1080/13501763.2018.1561741
https://doi.org/10.1080/13501763.2018.1561741
https://dictionary.cambridge.org/dictionary/english/
https://doi.org/10.1021/es800052w
https://doi.org/10.1016/j.eiar.2022.106929
https://doi.org/10.1080/10042857.2013.777198
https://doi.org/10.1080/10042857.2013.777198
https://doi.org/10.1186/s12913-022-07829-2
https://doi.org/10.1186/s12913-022-07829-2
https://doi.org/10.1080/01426399908706550
https://doi.org/10.1080/01426399908706550
https://doi.org/10.1016/j.eiar.2023.107134
https://doi.org/10.1016/j.eiar.2023.107134
https://doi.org/10.4324/9781315578705
https://doi.org/10.4324/9781315578705
https://doi.org/10.3390/land10060591
https://doi.org/10.3390/land10060591
https://doi.org/10.1080/01426390601004343
https://doi.org/10.1080/01426390601004343
https://doi.org/10.1016/j.iswcr.2021.03.002
https://doi.org/10.1016/j.iswcr.2021.03.002
https://sustainabledevelopment.un.
org/
https://doi.org/10.1098/rspb.2000.1325
https://doi.org/10.1016/j.biocon.2019.108255

Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

con.2019.108255

Ellen, R., & Harris, H. (2000). Introduction. In R. Ellen, P.
Parkes & A. Bicker (Eds.), Indigenous environmental
knowledge and its transformations: Critical anthropolog-
ical perspectives (pp. 1-33). Harwood Academic Publish-
ers.

Estaji, H., & Raith, K. (2016). The role of Qanat and irrigation
networks in the process of city formation and evolution
in the central plateau of Iran, the case of Sabzevar. In F. F.
Arefian & S. H. I. Moeini (Eds.), Urban change in Iran. Sto-
ries of rooted histories and ever-accelerating developments
(pp- 9-18). The Urban Book Series, Springer.

Estel, S., Kuemmerle, T., Alcantara, C., Levers, C., Prish-
chepov, A., & Hostert, P. (2015). Mapping farmland aban-
donment and recultivation across Europe using MODIS
NDVI time series. Remote Sensing of Environment, 163,
312-325. https://doi.org/10.1016/j.rse.2015.03.028

European Union. (2010). Rural diversity. EU Rural Review, 3,
1-62.

Finck, P, Heinze, S., Raths, U., Riecken, U, & Ssymank,
A. (2017). Rote Liste der gefahrdeten Biotoptypen
Deutschlands, 3rd Edition [Red List of endangered bio-
tope types in Germany]. BfN Schriftenreihe Naturschutz
und Biologische Vielfalt, 156, 1-637.

The Food and Agriculture Organization of the United Na-
tions. (2006). Therole of agriculture and rural development
in revitalizing abandoned/depopulated areas. Food and
Agriculture Organization of the United Nations, Rome.
http://www.fao.org/tempref/Gl/Reserved/FTP_Fao
Seur/New%20REU/resource/more/docs/Abandoned_
en.pdf

The Food and Agriculture Organization of the United Na-
tions. (2007). Low input farming systems. FAO, Rome.
http://www.fao.org/family-farming/detail/en/c/
1115210/

The Food and Agriculture Organization of the United Na-
tions. (2017). Inclusive rural communication services.
Building evidence, informing policy. FAO, Rome. https://
www.fao.org/3/i6535e/i6535e.pdf

The Food and Agriculture Organization of the United Na-
tions. (2021). Globally Important Agricultural Heritage
Systems (GIAHS). Food and Agriculture Organization of
the United Nations. http://www.fao.org/giahs/en/

Fromentin, J. (2023). A spatio-temporal approach to pop-
ulation diversity: Immigration and rural areas in
France. Journal of Rural Studies, 103, 103099. https://doi.
org/10.1016/j.jrurstud.2023.103099

Gann, G. D., McDonald, T., Walder, B., Aronson, J., Nelson, C.
R. Jonson, ]., Hallett, ]. G., Eisenberg, C., Guariguata, M. R.,
Liu, J., Hua, F.,, Echeverria, C., Gonzales, E., Shaw, N., De-
cleer, K., & Dixon, K. W. (2019). International principles
and standards for the practice of ecological restoration,

82

2nd ed. Restoration Ecology, 27(S1), 1-46, https://doi.
org/10.1111/rec.13035

Gesler, W. M. (1992). Therapeutic landscapes: Medical issues
in light of the new cultural geography. Social Science &
Medicine, 34(7), 735-746.

Gohr, C., von Wehrden, H., May, F., & Ibisch, P. L. (2022). Re-
motely sensed effectiveness assessments of Protected
Areas lack a common framework: A review. Ecosphere,
13(4), e4053. https://doi.org/10.1002/ecs2.4053

Gonthier, D.]., Ennis, K. K., Farinas, S., Hsieh, H. Y., Iverson, A.
L., Batary, P,, Rudolphi, ], Tscharntke, T., Cardinale, B.]., &
Perfecto, 1. (2014). Biodiversity conservation in agricul-
ture requires a multi-scale approach. Proceedings of the
Royal Society - Biological Sciences (Series B), 281(1791),
20141358. https://doi.org/10.1098/rspb.2014.1358

Groth, P. E.,, & Bressi, T. W. (1997). Frameworks for cultur-
al landscape study in understanding ordinary landscapes.
Yale University Press.

Haines-Young, R., & Potschin, M. (2018). Common Interna-
tional Classification of Ecosystem Services (CICES) V5.1.
Guidance on the application of the revised structure.
https://cices.eu/content/uploads/sites/8/2018/01/
Guidance-V51-01012018.pdf

Haslam, S. M. (2008). The riverscape and the river. Cam-
bridge University Press. https://doi.org/10.1017/
CB09780511542060

Hejcman, M., Hejcmanova, P.,, Pavli, V., & Benes, J. (2013).
Origin and history of grasslands in Central Europe - are-
view. Grass and Forage Science, 68, 345-363. https://doi.
org/10.1111/gfs.12066

Helming, K., & Pérez-Soba, M. (2011). Landscape scenarios
and multifunctionality: Making land use impact assess-
ment operational. Ecology and Society, 16(1), 50. http://
www.ecologyandsociety.org/vol16/iss1/art50/

Holting, L., Jacobs, S., Felipe-Lucia, M. R., Maes, ]., Nor-
strom, A. V., Plieninger, T., & Cord, A. F. (2019). Mea-
suring ecosystem multifunctionality across scales. En-
vironmental Research Letters, 14, 124083. https://doi.
org/10.1088/1748-9326/ab5cch

Houssni, M., Kassout, J., El Mahroussi, M., Chakkour, S., Kadi-
ri, M., Ater, M., & Petrisor, A.-I. (2023). Evaluation and
structuring of agrodiversity in oases agroecosystems of
Southern Morocco. Agriculture, 13(7), 1413. https://doi.
org/10.3390/agriculture13071413

Huang, Y, Li, F.,, & Xie, H. (2020). A scientometrics review
on farmland abandonment research. Land, 9(8), 263. htt-
ps://doi.org/10.3390/1and9080263

Hermann, A., Schleifer, S., & Wrbka, T. (2011). The concept
of ecosystem services regarding landscape research:
A review. Living Reviews in Landscape Research, 5, 1-37.
http://dx.doi.org/10.12942/Irlr-2011-1

Hosen, N., Nakamura, H., & Hamzah, A. (2020). Adaptation

DIE ERDE - Vol. 155 - 2/2024


https://doi.org/10.1016/j.biocon.2019.108255
https://doi.org/10.1016/j.rse.2015.03.028
http://www.fao.org/tempref/GI/Reserved/FTP_FaoSeur/New REU/resource/more/docs/Abandoned_en.pdf 
http://www.fao.org/tempref/GI/Reserved/FTP_FaoSeur/New REU/resource/more/docs/Abandoned_en.pdf 
http://www.fao.org/tempref/GI/Reserved/FTP_FaoSeur/New REU/resource/more/docs/Abandoned_en.pdf 
http://www.fao.org/family-farming/detail/en/c/1115210/
http://www.fao.org/family-farming/detail/en/c/1115210/
https://www.fao.org/3/i6535e/i6535e.pdf
https://www.fao.org/3/i6535e/i6535e.pdf
http://www.fao.org/giahs/en/
https://doi.org/10.1016/j.jrurstud.2023.103099
https://doi.org/10.1016/j.jrurstud.2023.103099
https://doi.org/10.1111/rec.13035
https://doi.org/10.1111/rec.13035
https://doi.org/10.1002/ecs2.4053
https://doi.org/10.1098/rspb.2014.1358
https://cices.eu/content/uploads/sites/8/2018/01/Guidance-V51-01012018.pdf
https://cices.eu/content/uploads/sites/8/2018/01/Guidance-V51-01012018.pdf
https://doi.org/10.1017/CBO9780511542060
https://doi.org/10.1017/CBO9780511542060
https://doi.org/10.1111/gfs.12066
https://doi.org/10.1111/gfs.12066
http://www.ecologyandsociety.org/vol16/iss1/art50/
http://www.ecologyandsociety.org/vol16/iss1/art50/
https://doi.org/10.1088/1748-9326/ab5ccb
https://doi.org/10.1088/1748-9326/ab5ccb
https://doi.org/10.3390/agriculture13071413
https://doi.org/10.3390/agriculture13071413
https://doi.org/10.3390/land9080263
https://doi.org/10.3390/land9080263
http://dx.doi.org/10.12942/lrlr-2011-1

Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

to climate change: Does traditional ecological knowl-
edge hold the key? Sustainability, 12(2), 676. https://doi.
org/10.3390/s5u12020676

Hufnagel, J., Reckling, M., & Ewert, F. (2020). Diverse ap-
proaches to crop diversification in agricultural research.
A review. Agronomy for Sustainable Development, 40, 14.
https://doi.org/10.1007/s13593-020-00617-4

The Intergovernmental Science-Policy Platform on Biodi-
versity and Ecosystem Services. (2019). Summary for
policymakers of the global assessment report on biodiver-
sity and ecosystem services of the Intergovernmental Sci-
ence-Policy Platform on Biodiversity and Ecosystem Ser-
vices. IPBES Secretariat, Bonn, Germany.

Intergovernmental Panel on Climate Change. (2019). Cli-
mate Change and Land. An IPCC Special Report on climate
change, desertification, land degradation, sustainable land
management, food security, and greenhouse gas fluxes in
terrestrial ecosystems. IPCC. https://www.ipcc.ch/site/
assets/uploads/2019/08/4.-SPM_Approved_Microsite_
FINAL.pdf

Jackson, R., Shiferaw, A., Melesse Taye, B., & Woldemariam,
Z.(2021). Landscape multifunctionality in (and around)
the Kafa Biosphere Reserve: a sociocultural and gender
perspective. Landscape Research, 46(1), 50-63. https://
doi.org/10.1080/01426397.2020.1831460

Jones, S. K., Estrada-Carmona, N., Juventia, S. D., Ehsan
Dulloo, M., Laporte, M.-A., Villani, C., & Remans, R. (2021).
Agrobiodiversity index scores show agrobiodiversity is
underutilized in national food systems. Nature Food, 2,
712-723. https://doi.org/10.1038/s43016-021-00344-3

Jones, S. K., Sanchez, A. C., Beillouin, D., Juventia, S. D., Mosni-
er, A., Remans, R., & Estrada Carmona, N. (2023). Achiev-
ing win-win outcomes for biodiversity and yield through
diversified farming. Basic and Applied Ecology, 67, 14-31.
https://doi.org/10.1016/j.baae.2022.12.005

Jordan, N., & Warner, K. D. (2010). Enhancing the multi-
functionality of US agriculture. BioScience, 60(1), 60-66.
https://doi.org/10.1525/bi0.2010.60.1.10

Kaida, Y. (1991). Irrigation landscapes and waterscapes in
the rice land of tropical Asia. Southeast Asian Studies,
28(4), 574-585.

Kastner, T., Matej, S., Forrest, M., Gingrich, S., Haberl, H.,
Hickler, T., Krausmann, F., Lasslop, G., Niedertschei-
der, M., Plutzar, C., Schwarzmiiller, F., Steinkamp, J., &
Erb, K.-H. (2021). Land use intensification increasingly
drives the spatiotemporal patterns of the global human
appropriation of net primary production in the last cen-
tury. Global Change Biology, 28, 307-322. https://doi.
org/10.1111/gcb.15932

Katayama, N., Amano, T., Naoe, S., Yamakita, T., Komatsu, I.,
Takagawa, S.-1., Sato, N., Ueta, M., & Miyashita, T. (2014).
Landscape heterogeneity-biodiversity relationship: Ef-

DIE ERDE - Vol. 155 - 2/2024

fect of range size. PLoS One, 9(3), e93359. https://doi.
org/10.1371/journal.pone.0093359

Kato, S., & Ahern, ]. (2009). Multifunctional landscapes as a
basis for sustainable landscape development. Journal of
The Japanese Institute of Landscape Architecture, 72(5),
799-804. https://doi.org/10.5632/jila.72.799

Keenleyside, C., & Tucker, G. (2010). Farmland abandonment
inthe EU: An assessmentoftrends and prospects. Areportfor
WWEF Netherlands. Institute for European Environmental
Policy. https://ieep.eu/wp-content/uploads/2022/12/
Farmland_abandonment_in_the_EU_-_assessment_of_
trends_and_prospects_-_FINAL_15-11-2010_.pdf

Kortekaas, K. H. (2004). Sustainable tourism initiatives in
European saltscapes. In F. D. Pineda, C. A. Brebbia, & M.
Mugica (Eds.), Sustainable tourism (pp. 199-207). WIT
Press.

Landa, M., Ochandiano, A., & Duggleby, L. (2016). Salt land-
scapes created by cultural diversity and traditional pro-
duction methods. Landscape Architecture Frontiers, 4(6),
119-129.

Larrey-Lassalle, P., Esnouf, A., Roux, P., Lopez-Ferber, M.,
Rosenbaum, R. K., & Loiseau, E. (2018). A methodology to
assess habitat fragmentation effects through regional in-
dexes: Illustration with forest biodiversity hotspots. Eco-
logical Indicators, 89, 543-551. https://doi.org/10.1016/j.
ecolind.2018.01.068

Leal Filho, W., Barbir, J., Gwenzi, J., Ayal, D., Simpson, N.
P., Adeleke, L., Tilahun, B., Chirisa, 1., Gbedemah, S. F,,
Nzengya, D. M., Sharifi, A., Theodory, T., & Yaffa, S. (2022).
The role of indigenous knowledge in climate change ad-
aptation in Africa. Environmental Science & Policy, 136,
250-260. https://doi.org/10.1016/j.envsci.2022.06.004

Léopold, E., Sabine, D., Philémon, Z., & Jung, M. (2016). Phys-
ical and metals impact of traditional gold mining on soils
in Kombo-Laka Area (Meiganga, Cameroon). Interna-
tional Journal of Geosciences, 7, 1102-1121. https://doi.
org/10.4236/ijg.2016.79084

Lin, X., Martin, D., & Chen, B.-W. (2022). Towards cultural
landscapes of care. Health & Place, 78, 102909. https://
doi.org/10.1016/j.healthplace.2022.102909

Liy, Y., & Li, Y. (2017). Revitalize the world’s countryside.
Nature, 548, 275-277. https://doi.org/10.1038/548275a

Llausas A., & Nogué, J. (2012). Indicators of landscape frag-
mentation: The case for combining ecological indices and
the perceptive approach. Ecological Indicators, 15(1), 85-
91. https://doi.org/10.1016/j.ecolind.2011.08.016

Luo, L., Wang, X,, Liu, ], Guo, H., Lasaponara, R, Ji, W, & Liu,
C. (2017). Uncovering the ancient canal-based tuntian
agricultural landscape at China’s northwestern fron-
tiers. Journal of Cultural Heritage, 23, 79-88. https://doi.
org/10.1016/j.culher.2016.04.013

MacDonald, D., Crabtree, ]. R., Wiesinger, G., Dax, T., Stamou,

83


https://doi.org/10.3390/su12020676
https://doi.org/10.3390/su12020676
https://doi.org/10.1007/s13593-020-00617-4
https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf 
https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf 
https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf 
https://doi.org/10.1080/01426397.2020.1831460
https://doi.org/10.1080/01426397.2020.1831460
https://doi.org/10.1038/s43016-021-00344-3
https://doi.org/10.1016/j.baae.2022.12.005
https://doi.org/10.1525/bio.2010.60.1.10
https://doi.org/10.1111/gcb.15932
https://doi.org/10.1111/gcb.15932
https://doi.org/10.1371/journal.pone.0093359
https://doi.org/10.1371/journal.pone.0093359
https://doi.org/10.5632/jila.72.799
https://ieep.eu/wp-content/uploads/2022/12/Farmland_abandonment_in_the_EU_-_assessment_of_trends_and_prospects_-_FINAL_15-11-2010_.pdf
https://ieep.eu/wp-content/uploads/2022/12/Farmland_abandonment_in_the_EU_-_assessment_of_trends_and_prospects_-_FINAL_15-11-2010_.pdf
https://ieep.eu/wp-content/uploads/2022/12/Farmland_abandonment_in_the_EU_-_assessment_of_trends_and_prospects_-_FINAL_15-11-2010_.pdf
https://doi.org/10.1016/j.ecolind.2018.01.068
https://doi.org/10.1016/j.ecolind.2018.01.068
https://doi.org/10.1016/j.envsci.2022.06.004
https://doi.org/10.4236/ijg.2016.79084
https://doi.org/10.4236/ijg.2016.79084
https://doi.org/10.1016/j.healthplace.2022.102909
https://doi.org/10.1016/j.healthplace.2022.102909
https://doi.org/10.1016/j.ecolind.2011.08.016
https://doi.org/10.1016/j.culher.2016.04.013
https://doi.org/10.1016/j.culher.2016.04.013

Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

N., Fleury, P,, Gutierrez Lazpita, ., & Gibon, A. (2000). Ag-
ricultural abandonment in mountain areas of Europe:
Environmental consequences and policy response. Jour-
nal of Environmental Management, 59, 47-69. https://doi.
org/10.1006/jema.1999.0335

Maja, P. W., Meyer, ]., & Von Solms, S. (2020). Development of
smart rural village indicators in line with Industry 4.0.
IEEE Access, 8,152017-152033. https://doi.org/10.1109/
ACCESS.2020.3017441

Makai, P., Brouwer, W. B. F., Koopmanschap, M. A., Stolk, E. A,
& Nieboer, A. P. (2014). Quality of life instruments for eco-
nomic evaluations in health and social care for older peo-
ple: A systematic review. Social Science & Medicine, 102,
83-93. https://doi.org/10.1016/j.socscimed.2013.11.050

Merenkova, 1., Agibalov, A., & Lubkov, V. (2019). Resources
for the transition of rural areas to a diversified develop-
ment model. IOP Conference Series: Earth and Environmen-
tal Science, 274, 012020. https://doi.org/10.1088/1755-
1315/274/1/012020

Milligan, C., Gatrell, A., & Bingley, A. (2004). “Cultivating
health” Therapeutic landscapes and older people in
northern England. Social Science & Medicine, 58(9), 1781-
1793. https://doi.org/10.1016/S0277-9536(03)00397-6

Moreira, F., Queiroz, A. 1., & Aronson, J. (2006). Restoration
principles applied to cultural landscapes. Journal for Na-
ture Conservation, 14,217-224. https://doi.org/10.1016/j.
jnc.2006.05.007

Naveh, Z. (1993). Red books for threatened Mediterranean
landscapes as an innovative tool for holistic landscape
conservation. Introduction to the western Crete red book
case study. Landscape and Urban Planning, 24, 241-249.
https://doi.org/10.1016/0169-2046(93)90103-K

Naveh, Z. (2001). Ten major premises for a holistic concep-
tion of multifunctional landscapes. Landscape and Urban
Planning, 57(3-4), 269-284. https://doi.org/10.1016/
S0169-2046(01)00209-2

Naveh, Z., & Lieberman, A. S. (1994). Landscape ecology: The-
ory and application. 2nd ed. Springer.

Nowack, W., Schmid, J. C., & Grethe, H. (2022). Social dimen-
sions of multifunctional agriculture in Europe - towards
an interdisciplinary framework. International Journal of
Agricultural Sustainability, 20(5), 758-773. https://doi.or
g/10.1080/14735903.2021.1977520

Organisation for Economic Co-operation and Development.
(2001). Multifunctionality: Applying the OECD analytical
framework guiding policy design. OECD. https://www.
oecd-ilibrary.org/

O’Farrell, P. ]., & Anderson, P. M. L. (2010). Sustainable mul-
tifunctional landscapes: A review to implementation.
Current Opinion in Environmental Sustainability, 2(1-2),
59-65. https://doi.org/10.1016/j.cosust.2010.02.005

Otte, A., Simmering, D., & Wolters, V. (2007). Biodiversity

84

at the landscape level: Recent concepts and perspectives
for multifunctional land use. Landscape Ecology, 22, 639-
642. https://doi.org/10.1007/s10980-007-9094-6

Pandey, V. C., Mahajan, P, Saikia, P., & Praveen, A. (2022).
Multipurpose uses of fiber crops - Societal, economic, and
environmental development. In V. C. Pandey, P. Mahajan,
P.Saikia & A. Praveen (Eds.), Fiber crop-based phytoreme-
diation (pp. 181-229). Elsevier. https://doi.org/10.1016/
B978-0-12-823993-3.00004-8

Petelka, ]., Abraham, J., Bockreis, A., Deikumah, ]. P., & Zerbe,
S. (2019). Soil heavy metal(loid) pollution and phytore-
mediation potential of native plants on a former gold
mine in Ghana. Water, Air, & Soil Pollution, 230(11), 267.
https://doi.org/10.1007/s11270-019-4317-4

Pinto-Correia, T., & Vos, W. (2004). Multifunctionality in
Mediterranean landscapes: past and future. In R.H.G.
Jongman (Ed.), The New Dimensions of the European Land-
scapes (pp. 135-164). Vol. 4. Springer. https://library.
wur.n/ojs/index.php/frontis/article/view/1009

Plieninger, T., & Bieling, C. (2013). Resilience-based per-
spectives to guiding high-nature-value farmland through
socioeconomic change. Ecology and Society, 18(4), 20.
http://dx.doi.org/10.5751/ES-05877-180420

Plieninger, T., van der Horst, D., Schleyer, C., & Bieling,
C. (2014). Sustaining ecosystem services in cultural
landscapes. Ecology and Society, 19(2), 59. https://doi.
org/10.5751/ES-06159-190259

Potocka, I. (2013). The lakescape in the eyes of a tourist.
Quaestiones Geographicae, 32(3), 85-97. https://doi.
org/10.2478/quageo-2013-0018

Potthoff, K. (2013). The use of ‘cultural landscape’ in 19th
century German geographical literature. Norwegian
Journal of Geography, 67(1), 49-54. https://doi.org/10.10
80/00291951.2012.759617

Presenza, A., Messeni Petruzzelli, A., & Sheehan, L. (2019).
Innovation through tradition in hospitality. The Italian
case of Albergo Diffuso. Tourism Management, 72, 192-
201. https://doi.org/10.1016/j.tourman.2018.11.020

Pungetti, G. (2012). Islands, culture, landscape and sea-
scape. Journal of Marine and Island Cultures, 1, 51-54.
https://doi.org/10.1016/j.imic.2012.11.007

Queiroz, C., Beilin, R., Folke, C., & Lindborg, R. (2014).
Farmland abandonment: threat or opportunity for bio-
diversity conservation? A global review. Frontiers in
Ecology and the Environment, 12, 288-296. https://doi.
org/10.1890/120348

Quintas-Soriano, C., Buerkert, A., & Plieninger, T. (2022).
Effects of land abandonment on nature contributions to
people and good quality of life components in the Medi-
terranean region: A review. Land Use Policy, 116, 106053.
https://doi.org/10.1016/j.landusepol.2022.106053

Reese-Taylor, K. (2012). Sacred places and sacred land-

DIE ERDE - Vol. 155 - 2/2024


https://doi.org/10.1006/jema.1999.0335
https://doi.org/10.1006/jema.1999.0335
https://doi.org/10.1109/ACCESS.2020.3017441
https://doi.org/10.1109/ACCESS.2020.3017441
https://doi.org/10.1016/j.socscimed.2013.11.050

https://doi.org/10.1088/1755-1315/274/1/012020
https://doi.org/10.1088/1755-1315/274/1/012020
https://doi.org/10.1016/S0277-9536(03)00397-6
https://doi.org/10.1016/j.jnc.2006.05.007
https://doi.org/10.1016/j.jnc.2006.05.007
https://doi.org/10.1016/0169-2046(93)90103-K
https://doi.org/10.1016/S0169-2046(01)00209-2
https://doi.org/10.1016/S0169-2046(01)00209-2
https://doi.org/10.1080/14735903.2021.1977520
https://doi.org/10.1080/14735903.2021.1977520
https://www.oecd-ilibrary.org/
https://www.oecd-ilibrary.org/
https://doi.org/10.1016/j.cosust.2010.02.005
https://doi.org/10.1007/s10980-007-9094-6
https://doi.org/10.1016/B978-0-12-823993-3.00004-8
https://doi.org/10.1016/B978-0-12-823993-3.00004-8
https://doi.org/10.1007/s11270-019-4317-4
https://library.wur.n/ojs/index.php/frontis/article/view/1009
https://library.wur.n/ojs/index.php/frontis/article/view/1009
http://dx.doi.org/10.5751/ES-05877-180420
https://doi.org/10.5751/ES-06159-190259
https://doi.org/10.5751/ES-06159-190259
https://doi.org/10.2478/quageo-2013-0018
https://doi.org/10.2478/quageo-2013-0018
https://doi.org/10.1080/00291951.2012.759617
https://doi.org/10.1080/00291951.2012.759617
https://doi.org/10.1016/j.tourman.2018.11.020
https://doi.org/10.1016/j.imic.2012.11.007
https://doi.org/10.1890/120348
https://doi.org/10.1890/120348
https://doi.org/10.1016/j.landusepol.2022.106053

Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

scapes. In D. L. Nichols (Ed.), The Oxford handbook
of mesoamerican archaeology (pp.752-763). Oxford
University ~ Press.  https://doi.org/10.1093/oxford-
hb/9780195390933.001.0001

Résener, W. (2000). Religion und Okonomie. Zur Wirtschaft-
statigkeit der Zisterzienser [The economic activities of
the Cistercians]. In B. Scholkmann & S. Lorenz (Eds.), Von
Citeaux nach Bebenhausen. Welt und Wirken der Zister-
zienser (pp. 109-126). Attempto.

Sanchez, A. C., Kamau, H. N,, Grazioli, F., & Jones, S. K. (2022).
Financial profitability of diversified farming systems: A
global meta-analysis. Ecological Economics, 201, 107595.
https://doi.org/10.1016/j.ecolecon.2022.107595

Sauer, C. (1925). The morphology of landscape. University of
California Publications in Geography, 22, 19-53.

Schenk, W. (1989). Zur Raumwirksamkeit einer Heilsidee:
eine Forschungs- und Literaturiibersicht zu historisch-
geographischen Fragestellungen der Zisterzienser-
forschung [On the spatial effectiveness of a salvation
idea: A research and literature overview on historical-
geographical questions of Cistercian research]. - Sied-
lungsforschung. Archdologie - Geschichte - Geographie, 7,
253-257.

Schmitz, M. F,, & Herrero-Jauregui, C. (2021). Cultural land-
scape preservation and social-ecological sustainabili-
ty. Sustainability, 13(5), 2593. https://doi.org/10.3390/
su13052593

Schreiber, K. ]., & Lancho, R.]. (1995). The puquios of Nazca.
Latin American Antiquity, 6(3), 229-254.

Silva, I. S., Cunha-Saraiva, F., Ribeiro, A. S., & Bartolo, A.
(2023). Exploring the acceptability of an environmental
education program for youth in rural areas: ECOCIDADA-
NIA Project. Education Sciences, 13(10), 982. https://doi.
org/10.3390/educsci1l3100982

Sisto, R., Fernandez-Portillo, L. A., Yazdani, M., Estepa-Mohe-
dano, L., & Torkayesh, A. E. (2022). Strategic planning
of rural areas: Integrating participatory backcasting
and multiple criteria decision analysis tools. Socio-Eco-
nomic Planning Sciences 82, Part A, 101248. https://doi.
org/10.1016/j.seps.2022.101248.

Song, B., Robinson, G. M., & Bardsley, D. K. (2020). Measuring
multifunctional agricultural landscapes. Land, 9(8), 260.
https://doi.org/10.3390/1and9080260

Spanowicz, A. G., & Jaeger, ]. A. G. (2019). Measuring land-
scape connectivity: On the importance of within-patch
connectivity. Landscape Ecology, 34, 2261-2278. https://
doi.org/10.1007/s10980-019-00881-0

Stein-Bachinger, K., Gottwald, F., Haub, A., & Schmidt, E.
(2021). To what extent does organic farming promote
species richness and abundance in temperate climates?
A review. Organic Agriculture, 11, 1-12. https://doi.
org/10.1007/s13165-020-00279-2

DIE ERDE - Vol. 155 - 2/2024

Stephenson, ]. (2008). The cultural values model: An
integrated approach to values in landscapes. Land-
scape and Urban Planning, 84(2), 127-139. https://doi.
org/10.1016/j.landurbplan.2007.07.003

Stiirck, J., & Verburg, P. H. (2017). Multifunctionality at what
scale? A landscape multifunctionality assessment for the
European Union under conditions of land use change.
Landscape Ecology, 32,481-500. https://doi.org/10.1007/
s10980-016-0459-6

Subedji, Y. R., Kristiansen, P., & Cacho, 0. (2022). Drivers and
consequences of agricultural land abandonment and its
reutilisation pathways: A systematic review. Environmen-
tal Development, 42, 100681. https://doi.org/10.1016/j.
envdev.2021.100681

Termorshuizen, ]J. W., & Opdam, P. (2009). Landscape ser-
vices as a bridge between landscape ecology and sustain-
able development. Landscape Ecology, 24(8), 1037-1052.
https://doi.org/10.1007/s10980-008-9314-8

Toma, T. S. P, & Buisson, E. (2022). Taking cultural land-
scapes into account: Implications for scaling up ecologi-
cal restoration. Land Use Policy, 120, 106233. https://doi.
org/10.1016/j.landusepol.2022.106233

Tress, G., Tress, B., Fry, G. (2005). Clarifying integrative re-
search concepts in landscape ecology. Landscape Ecology,
20,479-493. https://doi.org/10.1007/s10980-004-3290-
4

Tscharntke, T., Klein, A. M., Kruess, A., Steffan-Dewenter, 1.,
& Thies, C. (2005). Landscape perspectives on agricul-
tural intensification and biodiversity - ecosystem ser-
vice management. Ecology Letters, 8, 857-874. https://
doi.org/10.1111/j.1461-0248.2005.00782.x

United Nations. (2018). Theworld’scitiesin 2018. Data booklet.
https://www.un.org/en/events/citiesday/assets/pdf/
the_worlds_cities_in_2018_data_booklet.pdf

United Nations. (2022). World Population Prospects 2022:
Summary of Results. United Nations, Department of Eco-
nomic and Social Affairs, Population Division. UN DESA/
POP/2022/TR/NO. 3.

UN Environment Programme. (2021). UN Environment As-
sembly concludes with an urgent call for action to solve
planetary emergencies. UNEP. https://www.unep.org/
news-and-stories/press-release/un-environment-as-
sembly-concludes-urgent-call-action-solve-planetary

United Nations Educational, Scientific and Cultural Organ-
isation. (2017). Local and indigenous knowledge systems.
UNESCO. https://www.unesco.org/en/links

United Nations Educational, Scientific and Cultural Organi-
sation. (2019). Man and the Biosphere (MAB) Programme.
UNESCO. https://www.unesco.org/en/mab

Vallés-Planells, M., Galiana, F., & Van Eetvelde, V. (2014). A
classification of landscape services to supportlocal land-
scape planning. Ecology and Society, 19(1), 44. http://

85


https://doi.org/10.1093/oxfordhb/9780195390933.001.0001
https://doi.org/10.1093/oxfordhb/9780195390933.001.0001
https://doi.org/10.1016/j.ecolecon.2022.107595
https://doi.org/10.3390/su13052593
https://doi.org/10.3390/su13052593
https://doi.org/10.3390/educsci13100982
https://doi.org/10.3390/educsci13100982
https://doi.org/10.1016/j.seps.2022.101248
https://doi.org/10.1016/j.seps.2022.101248
https://doi.org/10.3390/land9080260
https://doi.org/10.1007/s10980-019-00881-0
https://doi.org/10.1007/s10980-019-00881-0
https://doi.org/10.1007/s13165-020-00279-2
https://doi.org/10.1007/s13165-020-00279-2
https://doi.org/10.1016/j.landurbplan.2007.07.003
https://doi.org/10.1016/j.landurbplan.2007.07.003
https://doi.org/10.1007/s10980-016-0459-6
https://doi.org/10.1007/s10980-016-0459-6
https://doi.org/10.1016/j.envdev.2021.100681
https://doi.org/10.1016/j.envdev.2021.100681
https://doi.org/10.1007/s10980-008-9314-8
https://doi.org/10.1016/j.landusepol.2022.106233
https://doi.org/10.1016/j.landusepol.2022.106233
https://doi.org/10.1007/s10980-004-3290-4
https://doi.org/10.1007/s10980-004-3290-4
https://doi.org/10.1111/j.1461-0248.2005.00782.x
https://doi.org/10.1111/j.1461-0248.2005.00782.x
https://www.un.org/en/events/citiesday/assets/pdf/the_worlds_cities_in_2018_data_booklet.pdf 
https://www.un.org/en/events/citiesday/assets/pdf/the_worlds_cities_in_2018_data_booklet.pdf 
https://www.unep.org/news-and-stories/press-release/un-environment-assembly-concludes-urgent-call-action-solve-planetary
https://www.unep.org/news-and-stories/press-release/un-environment-assembly-concludes-urgent-call-action-solve-planetary
https://www.unep.org/news-and-stories/press-release/un-environment-assembly-concludes-urgent-call-action-solve-planetary
https://www.unesco.org/en/links
https://www.unesco.org/en/mab
http://dx.doi.org/10.5751/ES-06251-190144

Traditional Cultural Landscapes Revisited: Classification, Diversity, Services, and Their Restoration

dx.doi.org/10.5751/ES-06251-190144

Van der Plas, F., Allan, E., Fischer, M., Alt, F., Arndt, H.,
Binkenstein, J., Blaser, S., Bliithgen, N., Bohm, S., Holzel,
N., Klaus, V. H., Kleinebecker, T., Morris, K., Oelmann, Y.,
Prati, D., Renner, S. C,, Rillig, M. C., Schaefer, H. M., Schlot-
er, M., Schmitt, B., Schoning, I., Schrumpf, M., Solly, E. F.,
Sorkau, E., Steckel, J., Steffan-Dewenter, 1., Stempfhu-
ber, B., Tschapka, M., Weiner, C. N., Weisser, W. W., Wer-
ner, M., Westphal, C., Wilcke, W., & Manning, P. (2019).
Towards the development of general rules describing
landscape heterogeneity-multifunctionality relation-
ships. Journal of Applied Ecology, 56, 168-179. https://doi.
org/10.1111/1365-2664.13260

Villodre, M., Arnaiz-Schmitz, C., & Schmitz, M. F. (2023).
Landscape conservation in the natural-rural interface. A
social-ecological approach in Natural Parks of Andalusia
(Spain). Landscape Ecology, 38, 3517-3535. https://doi.
org/10.1007/s10980-023-01699-7

Vos, W., & Klijn, J. A. (2000). Trends in European landscape
development: prospects for a sustainable future. In J. A.
Klijn & W. Vos (Eds.), From landscape ecology to landscape
science (pp. 13-29). Kluwer.

Waldhardt, R., Bach, M., Borresch, R., Breuer, L., Diekotter,
T., Frede, H.-G., Gith, S., Ginzler, 0., Gottschalk, T., Julich,
S., Krumpholz, M., Kuhlmann, F., Otte, A., Reger, B., Rei-
her, W., Schmitz, K., Schmitz, P. M., Sheridan, P., Simmer-
ing, D., Weist, C., Wolters, V., & Zorner, D. (2010). Evalu-
ating today’s landscape multifunctionality and providing
an alternative future: A normative scenario approach.
Ecology and Society, 15(3). http://www.jstor.org/sta-
ble/26268173

Walz, U. (2011). Landscape structure, landscape metrics
and biodiversity. Living Reviews in Landscape Research, 5,
3. http://dx.doi.org/10.12942/1rlr-2011-3

Warren, D. M. (2004). The role of Indigenous knowledge
systems in facilitating sustainable approaches to devel-
opment. In G. Sanga & G. Ortalli (Eds.), Nature knowledge:
Ethnoscience, cognition, and utility (pp. 317-330). Ber-
ghahn Books.

Wiggering, H., Dalchow, C., Glemnitz, M., Helming, K., Miiller,
K., Schulz, A., Stachow, U., & Zander, P. (2006). Indica-
tors for multifunctional land use - linking socio-eco-
nomic requirements with landscape potentials. Ecolog-
ical Indicators, 6, 238-249. https://doi.org/10.1016/j.
ecolind.2005.08.014

Wild, R., McLeod, C., & Valentine, P. (2008). Sacred natural
sites: Guidelines for protected area managers. ITUCN.

86

Willemen, L., Hein, L., van Mensvoort, M. E. F., & Verburg, P.
H. (2010). Space for people, plants, and livestock? Quanti-
fying interactions among multiple landscape functions in
a Dutch rural region. Ecological Indicators, 10(1), 62-73.
https://doi.org/10.1016/j.ecolind.2009.02.015

Winkler, K., Fuchs, R., Rounsevell, M., & Herold, M. (2021).
Global land use changes are four times greater than
previously estimated. Nature Communications, 12, 2501.
https://doi.org/10.1038/s41467-021-22702-2

Wortley, L., Hero, ].-M., & Howes, M. (2013). Evaluating
ecological restoration success: A review of the liter-
ature. Restoration Ecology, 21, 537-543. https://doi.
org/10.1111/rec.12028

Wu, J. (2008). Landscape Ecology. Encyclopedia of Ecology,
4,527-531.

Wy, ], & Qi, Y. (2000). Dealing with scale in landscape anal-
ysis: An overview. Geographic Information Sciences, 6(1),
1-5. https://doi.org/10.1080/10824000009480528

Zerbe, S. (1999). Die Wald- und Forstgesellschaften des Spes-
sarts mit Vorschldgen zu deren zukiinftigen Entwicklung
[The forest and forestry communities of the Spessart
with proposals for their future development]. Mitteilun-
gen des Naturwissenschaftlichen Museums Aschaffenburg,
19,1-354.

Zerbe, S. (2021). Ecosystem restoration and agriculture
- putting strong sustainability into practice. In V. Beck-
mann (Ed.), Transitioning to Sustainable Life on Land
(p.p-129-148). MDPI Books. https://doi.org/10.3390/
books978-3-03897-879-4

Zerbe, S. (2022). Restoration of multifunctional cultural
landscapes. Merging tradition and innovation for a sus-
tainable future. Landscape Series, 30, 1-716. https://doi.
org/10.1007/978-3-030-95572-4

Zerbe, S. (2023). Restoration of ecosystems - Bridging na-
ture and humans. A transdisciplinary approach. Springer.
https://doi.org/10.1007/978-3-662-65658-7

Zerbe S., & Schacht, T. (1998). Vegetation and successional
stages in chalk quarries on Jasmund (Riigen Island, NE
Germany). Fragmenta Floristica et Geobotanica, 43, 117-
146.

Zikargae, M. H., Woldearegay, A. G., & Skjerdal, T. (2022).
Empowering rural society through non-formal environ-
mental education: An empirical study of environment
and forest development community projects in Ethiopia.
Heliyon, 8(3), e09127. https://doi.org/10.1016/j.heli-
yon.2022.e09127

DIE ERDE - Vol. 155 - 2/2024


http://dx.doi.org/10.5751/ES-06251-190144
https://doi.org/10.1111/1365-2664.13260
https://doi.org/10.1111/1365-2664.13260
https://doi.org/10.1007/s10980-023-01699-7
https://doi.org/10.1007/s10980-023-01699-7
http://www.jstor.org/stable/26268173
http://www.jstor.org/stable/26268173
http://dx.doi.org/10.12942/lrlr-2011-3
https://doi.org/10.1016/j.ecolind.2005.08.014
https://doi.org/10.1016/j.ecolind.2005.08.014
https://doi.org/10.1016/j.ecolind.2009.02.015
https://doi.org/10.1038/s41467-021-22702-2
https://doi.org/10.1111/rec.12028
https://doi.org/10.1111/rec.12028
https://doi.org/10.1080/10824000009480528
https://doi.org/10.3390/books978-3-03897-879-4
https://doi.org/10.3390/books978-3-03897-879-4
https://doi.org/10.1007/978-3-030-95572-4
https://doi.org/10.1007/978-3-030-95572-4
https://doi.org/10.1007/978-3-662-65658-7
https://doi.org/10.1016/j.heliyon.2022.e09127
https://doi.org/10.1016/j.heliyon.2022.e09127

