
Citation: Guarino, R.; Catalano, C.;

Pasta, S. Beyond Urban Forests: The

Multiple Functions and the Overlooked

Role of Semi-Natural Ecosystems in

Mediterranean Cities. Diversity 2024,

16, 447. https://doi.org/10.3390/

d16080447

Academic Editor: Michael Wink

Received: 30 June 2024

Revised: 24 July 2024

Accepted: 24 July 2024

Published: 29 July 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

diversity

Opinion

Beyond Urban Forests: The Multiple Functions and the
Overlooked Role of Semi-Natural Ecosystems in
Mediterranean Cities
Riccardo Guarino 1 , Chiara Catalano 2,3,* and Salvatore Pasta 4

1 Department STEBICEF, University of Palermo, 90133 Palermo, Italy; riccardo.guarino@unipa.it
2 Institute of Research on Terrestrial Ecosystems (IRET), National Research Council (CNR), 05010 Porano, Italy
3 National Biodiversity Future Center (NBFC), 90133 Palermo, Italy
4 Institute of Biosciences and BioResources (IBBR), National Research Council (CNR), 90146 Palermo, Italy;

salvatore.pasta@cnr.it
* Correspondence: chiara.catalano@cnr.it

Abstract: In recent times, the misleading belief that the indiscriminate planting of a million trees is
the panacea to some of the most serious and urgent environmental problems of our planet (such as
soil erosion, climate change, etc.) has gained increasing popularity. However, the idea of “reforesting
the planet” does not seem to adequately consider the fact that forests most often represent the last
successional stage of terrestrial ecosystems, thus requiring—at least in the first years after planting
within urban contexts—some care (hence time and money resources) to become large enough to
fulfil the functions (climate mitigation, particulate capture, air purification, etc.) expected by public
opinion. Starting from these critical considerations, this paper aims to highlight the need to carry out
in-depth multidisciplinary investigations on the most suitable species and communities, underlining
the fact that, to improve the environmental quality in urban areas, it is necessary to make appropriate
choices, also considering the biogeographical contexts in which such interventions are made.

Keywords: design; habitat template; mediterranean ecosystems; nature-based solutions; urban
green infrastructure

1. Introduction: The Growing Popularity of Urban Forests

Urban forests can be defined as “networks or systems comprising all woodlands,
groups of trees, and individual trees located in urban and peri-urban areas; they include,
therefore, forests, street trees, trees in parks and gardens, and trees in derelict corners” [1].
In the face of the massive shifting of human populations to cities, with over half of mankind
residing in urban areas [2], people have become increasingly aware of the essential role
played by these green spaces. They are vital components of urban landscapes and a
cornerstone of green infrastructure, offering a wide array of ecological, social, and economic
benefits, connecting rural and urban green areas.

The ecosystem services of urban forests include the improvement in air quality because
trees act as natural air filters, absorbing pollutants and particulates [3,4]. Additionally,
urban forests provide habitats for a diverse range of species, promoting urban biodiversity,
and acting as ecological corridors, allowing wildlife to move through fragmented urban
landscapes [5,6]. Trees sequester carbon dioxide, mitigate climate change, and regulate local
temperatures by providing shade, thus reducing the urban heat island effect [7,8]. Trees
also absorb rainwater, reducing surface runoff, minimising the risk of floods, preventing
soil erosion, and sustaining the soil microbiota [9–11].

Access to green spaces, including urban forests, has been linked to improved mental
health, reduced stress, and increased physical activity [12,13], while from a social and
cultural perspective, the same spaces offer recreational areas, community gathering spaces,
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and contribute to the aesthetic value of cities [14]. In Japanese cities, Shinto shrine forests
are positively correlated with the “Happiness Ranking” [15] and have a crucial role in
providing spiritual and communal connectivity, preserving traditional heritage, offering
vital aesthetic values, and making visitors connected with nature [16,17].

The “Guidelines on Urban and Peri-Urban Forestry” by the Food and Agriculture
Organization [1] provide comprehensive insights into planning and managing urban forests.
These guidelines raise awareness of urban forests’ benefits and serve as a key resource for
policymakers and practitioners working to conserve and enhance urban forests. However,
they may overly emphasise urban forests as the preferred form of urban green space.

In recent times, the misleading belief that the indiscriminate planting of trees is the
panacea to some of the most serious and urgent environmental problems of our planet (such
as soil erosion, climate change, etc.) has gained increasing popularity. This oversimplified
approach ignores the nuanced interactions between various forms of vegetation in urban
and peri-urban areas and, in the end, fails to recognise the unique services provided by the
spontaneous vegetation occurring in the cities.

Urban forests are by no means the only green spaces providing essential ecosystem
services in urban areas. On the contrary, many other forms of urban vegetation, includ-
ing those regarded as “weedy” plants that grow naturally in vacant lots, roadsides and
pavement cracks, railroad tracks, embankments, wastelands, and brownfields offer a wide
array of ecosystem services. These spontaneous vegetation stands also play an important
ecological role in urban areas. They contribute to biodiversity, provide habitat and food for
urban animal wildlife, exhibit resilience in challenging conditions, and may include plant
species from nearby (semi-)natural habitats that can even be conservation targets [18].

Unfortunately, the idea of “reforesting the planet” today appears not only a mantra of
many environmentalists and planners, but it also figures among the mitigation strategies
proposed by ministry officials and encounters the unexpected support of many influential
researchers. This unrealistic project, however, does not seem to adequately consider the
fact that trees and forests represent the last successional stage of terrestrial ecosystems, thus
requiring—at least in the first years or decades after planting within urban contexts—some
care (hence time and money resources) to become large enough to fulfil the functions
expected by public opinion. If we opt for less demanding and faster-growing tree species,
the problem is not reduced but exacerbated. In fact, the use of very performant (and often
alien) trees increases the risk to favour the spread of species adapted to tolerate disturbance
and stress; these will end up behaving as invasive organisms, capable of deeply altering
the habitats where they are introduced, as has already happened with many pioneer exotic
trees in different parts of the globe [19,20].

The aim of this paper is to discuss why urban forests may not always be the best option
for Mediterranean cities, highlighting the need for developing adaptive management strate-
gies, thereby enhancing the adaptability of species and ecosystems. Adaptive management
that leverages ecological and evolutionary processes to increase the resilience of Mediter-
ranean ecosystems to land use and climate change should go beyond the indiscriminate
application of urban forests.

2. NbS or Not? That Is the Question

The term nature-based solution (henceforth: NbS) was introduced in the first decade
of the 2000s by the World Bank to embed biodiversity considerations in climate change
adaptation and mitigation. Later, the European Commission used this umbrella term to
define “solutions that are inspired and supported by nature, which are cost-effective, simul-
taneously provide environmental, social and economic benefits and help build resilience.
Such solutions bring more, and more diverse, nature and natural features and processes
into cities, landscapes and seascapes, through locally adapted, resource-efficient and sys-
temic intervention”. Recently, the definition of NbS has evolved into [21] “[. . .] actions to
protect, conserve, restore, sustainably use and manage natural or modified terrestrial, fresh-
water, coastal and marine ecosystems which address social, economic and environmental
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challenges effectively and adaptively, while simultaneously providing human well-being,
ecosystem services, resilience and biodiversity benefits [. . .]”.

By confronting the two most widely used definitions, there emerges a shift from a
concept based on the broad perspective of the three pillars of sustainability to one that
emphasises the role of NbS for nature conservation and restoration [22]. Moreover, the
latest definition [21] responds to the necessity to distinguish NbS from nature-derived
(e.g., wind, wave, and solar energy) and nature-inspired solutions (e.g., innovative design
and material production modelled on biological processes such as biomimicry) and also
in a broader sense what is an NbS from what is not [23,24]. In this regard, the IUCN
global standard for NbS provides a common ground for defining, designing, assessing, and
upscaling NbS outcomes based on eight criteria referring to the IUCN NbS principles of
the Word Conservation Congress [25] and 28 indicators (Figure 1).
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Examples of the application of the IUCN standard criteria self-assessment tools are
specifically related to marine aquaculture [26] and also to a wider array of NbS [27] as well
as being included in the guide for practitioners of the World Wildlife Fund [28].

Recently, NbS have been distinguished among spatial or technological units whether
containing green space or green-blue technology; what is relevant is that an Nbs, to be
considered as such, must employ nature, namely implying the presence of vegetation [22].
In this regard, urban forests are often considered a key component of NbS. However, in
Mediterranean cities, labelling urban forests as NbS without careful consideration of species
selection and vegetation structure can be problematic. In fact, this region is characterised
by unique climatic and environmental conditions that impose specific limitations on the
suitability of urban forests as a universal solution.

For instance, many Mediterranean cities often face significant water shortages, es-
pecially during the summer months. Peri-urban areas close to the Mediterranean Sea
often have strong hydric stress in summer, reflected in a dry landscape in which forest
is often replaced by scrubland or Mediterranean maquis. Urban forests typically require
substantial water to establish and maintain, which may not be sustainable or practical given
the limited water resources [29]. Without careful selection, the species planted in urban
forests may not be resilient to the Mediterranean climate, requiring intensive management
and resources [30], or they might become invasive, disrupting local ecosystems [31].

Forests play a crucial role in the hydrological cycle, influencing groundwater recharge,
streamflow, and overall water availability [32]. Evapotranspiration rates, which vary by
species, age, and density of trees, are a primary driver [33]. Fast-growing species very
common in Mediterranean tree plantations, like eucalyptus and pines, tend to consume
more water compared to native or mixed-species forests [34]. The revegetation of degraded
ecosystems in water-limited areas may create potentially conflicting demands for water
between green areas and humans [35].

Mediterranean ecosystems are prone to wildfires, and the introduction of dense urban
forests can increase this risk, particularly if they include species that are highly flammable,
such as conifers [36]. Increased temperatures, prolonged droughts, and changes in pre-
cipitation patterns are contributing to more frequent and severe forest fires all over the
Mediterranean region and beyond [37,38]. The interplay between climatic factors and forest
composition in driving fire regimes [39], the synergic impact of repeated fires and invasive
alien plants [40], and the relationship between socioeconomic drivers, tree mortality, and
fire severity [41,42] are crucial issues, yet poorly explored for urban forest planning in
Mediterranean cities.

Planting urban forests can lead to the displacement of native vegetation that is better
adapted to the local conditions, limiting the ability of local ecosystems to evolve over time.
This can reduce the overall biodiversity and resilience of the local ecosystems, thereby
going against the very principles and standard criteria for which NbS are designed [43].

Traditional Mediterranean landscapes are a mosaic of ecosystems that have been
shaped by human activity over centuries [44,45]. These landscapes include rural and
agroforestry systems that are species-rich and have historically demonstrated resilience
to various pressures. However, climate and land-use changes pose a new challenge, ques-
tioning their long-term resilience. In recent times, Mediterranean cities have experienced
significant erosion of semi-natural areas in suburban and peri-urban zones. This degrada-
tion has led to the loss of many ecosystem services, including water regulation, species
and habitat richness, and soil protection. Many Mediterranean species lack long-distance
dispersal strategies, hence their ability to adapt to new environments is limited, making
them vulnerable to shifts in temperature and precipitation patterns [46]. This highlights
the need for adaptive management strategies that can sustain the resilience of these species
and the ecosystems they inhabit. While urban forests can offer significant benefits as part
of NbS, their indiscriminate application in Mediterranean cities can be problematic. By
harnessing the heterogeneity of Mediterranean landscapes and focusing on ecological
and evolutionary processes, it is possible to increase ecosystem resilience to climate and
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land-use changes through the adoption of solutions tailored to local vegetation dynamics,
which do not always involve the planting of urban forests as the best possible option.

3. Patchy Is Beautiful: Shifting from the Tree Plantation Paradigm to Habitat-Rich and
Multifunctional Urban Landscapes

Mediterranean cities often fall within territories of paramount biological interest, many
of them being featured among the hotspots of plant biodiversity at the global scale [47]. The
floristic richness of these territories is the result of strong environmental discontinuity and
heterogeneity (microclimate, substrate, morphology; see [48]). With very few conspicuous
exceptions, like the small holm-oak wood fragments of La Favorita near Palermo [49] and
Portici near Naples [50], many of the most valuable and interesting ecosystems found in
Mediterranean cities do not correspond to forests but to open plant communities spreading
over scattered and often small-sized surfaces. These can be extremely rich in species,
especially those adapted to tolerate harsh environmental conditions (thermal and water
stress) and frequent disturbances (cutting, grazing, fire, etc.; see [51]). The vegetation of
these ecosystems appears to be “adapted” to anthropogenic pressure, which over the last
millennia has shaped its composition, structure, and functioning [52,53]. In fact, Mediter-
ranean semi-natural ecosystems, such as rangelands, garrigues, and maquis, currently
covering large amounts of Mediterranean lands, are resilient and count several hundred
species capable of coexisting with humans [54]. Recent paleo-ecological investigations [55]
pointed out that even under cooler climatic conditions and long before cities were built,
central Europe was already home to a complex patchwork where numerous vegetation
units—certainly not only forests—coexisted and interacted. The same conditions occurred
also under the more stressful climatic conditions of the Mediterranean Basin.

Shaped by human activities, many of the Mediterranean urban, suburban, and peri-
urban contexts currently host peculiar assemblages, often very rich in widespread and
economically interesting plant species that are classified as crop wild relatives [56]; many
other plants, known as archaeophytes, were intentionally or accidentally introduced by
humans a long time ago [57]. In the recent past, with the intensification of international
plant trade, urban green areas have become focal areas for the establishment and spread of
many other exotic species [58,59]. Not surprisingly, most of the phytosociological research
concerning Mediterranean urban areas concerns ruderal wall vegetation (Parietarietea ju-
daicae), the pioneer communities occurring in brownfields and marginal areas (Stellarietea
mediae and Artemisietea vulgaris) and trampled sites (Polygono arenastri-Poetea annuae), and
the xerophytic vegetation of nutrient-rich fallows and xeric vegetation often characterising
former suburban pasturelands (Onopordetea acanthii). These ruderal, pioneer, and oppor-
tunistic assemblages benefit from soil disturbance, which has often led to irreversible land
degradation, associated with the alteration of the soil microbiota and the disappearance of
forest ecosystems and other natural plant communities. This should be considered before
planning reforestation measures. In some cases, favouring less complex plant communities,
dominated by herbaceous species, appears more sustainable from both an ecological and
economic point of view. For the same reason, brownfields may be amended and used for
recreational and agricultural (urban gardens) purposes instead of pretending to obtain an
“urban forest” by planting fast-growing trees on poorly structured soils. To do so, vegeta-
tion ecologists and specialised consultants on “sustainable urbanisation” should be invited
to participate in decision-making processes that are currently skewed by agricultural and
forestry scientists.

3.1. Will Italians Do It Better?

In Italy, 11.8 million hectares of forests now cover 40% of the national territory, a figure
that has doubled since the early twentieth century due to decreased human activity in
mountainous and peripheral areas [60]. Given this, reforestation efforts make sense only
near metropolitan districts to address rising air pollution and the urban heat island effect.
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In coherence with the EU Biodiversity Strategy for 2030, which also includes a pledge
to plant 3 billion trees in European territory “in full respect of ecological principles” [61],
the Italian National Recovery and Resilience Plan (PNRR) includes planting 6.6 million
trees in 14 metropolitan districts between 2022 and 2026. However, the initial goal to plant
1.6 million trees by 2022 was not met in cities like Milan, Bologna, and Florence due to
funding access issues related to population density constraints. Despite 84 million euros
being allocated to 11 districts, procedural problems and inconsistencies could jeopardise
the entire project.

A paradox arises as the EU mandates the planting of native species and a minimum
area of one hectare for new forests. Most of the 14 Italian metropolitan cities involved in
the plan mentioned above will be unable to apply to the call because they do not have
enough free space to do that due to urban development and agricultural land use, making
reforestation where it is most needed challenging.

In contrast, the “Forestami” project in Milan, launched in 2018/2019 by local au-
thorities and private foundations, successfully planted 427,000 trees in three years [62],
saturating all spaces that could have been available for the PNRR initiative. Although
Milan is not a Mediterranean city, it is a large city in a Mediterranean country. The
“Forestami” project, independent of the PNRR, highlights the potential for significant urban
greening efforts within a short timeframe. However, it also underscores the difficulty in
sourcing appropriate plant materials and scaling up nursery production to meet PNRR
demands [63,64].

To ensure the success of such initiatives, it is essential to avoid using invasive species
and select plants that minimise cultivation and water costs. Addressing green gentrification
is also crucial, as creating green spaces can lead to increased property values and the
displacement of lower-income residents. To prevent this, efforts should focus on creating
smaller, more frequent green patches across urban areas, making green spaces accessible
to a broader population and mitigating the risk of displacement. Creating smaller but
more frequent and diffuse urban green patches is by far more feasible thinking at herb-rich
annual swards and grasslands.

3.2. Rely on (and Pander to) Urban Nature

The above-mentioned measure of the PNRR focuses on cultivation care—planned
over a period of no less than 5 years—to facilitate the rooting and growth of young trees,
mostly born from seeds, to overcome the shortage of 1–2-year-old seedlings in nurseries.
Over 90% of the funding should be used for such care, not for the purchase of the plants.
Indeed, only the adequate care of the plantlets may guarantee the future resilience of the
new plantations and reduce the number of failures. But are we sure that much more—or at
least better—could not be done with the same money by using plant species that are less
demanding in terms of water, soil, and space, i.e., by creating plant communities consisting
of annual and perennial grasses and small- and medium-sized shrubs?

Semi-natural vegetation units that already occur in the unbuilt gaps and in the sur-
roundings of many Mediterranean cities, such as grass-dominated annual swards (class
Stipo-Trachynietea distachyae), perennial xeric grasslands (Lygeo-Stipetea), garrigue communi-
ties (Rosmarinetea and Cisto-Micromerietea), and evergreen sclerophyllous scrub (Pistacio-
Rhamnetalia alaterni) represent many habitat templates to be used in Mediterranean urban
green infrastructure (Figure 2) and, possibly, pave the way for the establishment of urban
forests [65]. Moreover, promoting a patchy, species- and habitat-rich urban landscape may
represent the most effective way to foster and promote plant and animal diversity [66] and
self-organised ecosystem structure and function. Unfortunately, little attention is paid to the
spontaneous mechanisms of ecological succession in urban areas, and no experiments exist
on the potential use of natural vegetation dynamics for NbS to improve urban resilience.
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from Mediterranean-type ecosystems. Habitats are ordered following the standard chronosequence
of ecological succession. Ecosystem services of Nbs were derived from [22], available at https://
github.com/icra/nbs_list (accessed on 23 July 2024). Natural habitat photos credit: Riccardo Guarino;
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Additionally, green infrastructure built with a habitat template approach, besides
requiring low maintenance and being cost-effective, can be usefully employed to create
urban stepping stones for rare and endangered plant and animal species [67] and create
new sites hosting the target habitats listed in the EU 92/43 Directive [68].

4. Conclusions

Addressing the challenges of urban green infrastructure (UGI) requires a holistic ap-
proach that recognises the complexity of ecosystem functioning. Instead of a singular focus
on tree species and reforestation, comprehensive strategies should encompass preserving
existing natural habitats and engaging in conservation efforts that consider the whole
natural scenario and really mirror and comply with the local vegetation dynamics [69].

Administrators and technical consultants should decide on a case-by-case basis, se-
lecting the best options for green infrastructure, i.e., forming plant communities that are
expected to grow, spread, and self-sustain over time. Non-woody plant communities can
play an important ecological role and may provide plenty of services as well, even in cities.

At the moment of writing, over 22.6 million trees have already been planted in the
European territory [70], with little transparency on tree location, planting methods, and
direct and indirect effects on the habitats of these reforestation and afforestation actions [71].
By understanding the vegetation dynamics of ecosystems and adopting habitat-based,
informed approaches, we can pave the way for sustainable solutions that stand the test
of time.

Often overlooked but ecologically vital, Mediterranean spontaneous vegetation may
challenge the conventional notion that urban forests are the sole providers of essential
ecological functions. If adequately designed and implemented, grass- or shrub-rich urban
green spaces can serve as invaluable sanctuaries for urban wildlife, fostering local biodiver-
sity and ecological succession processes. If properly managed, these spaces can also lead to
the development of self-established urban forests designed “for” nature [72].

https://github.com/icra/nbs_list
https://github.com/icra/nbs_list
https://nbs-explorer.nature4cities-platform.eu/
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Enhancing habitat-based, informed approaches to UGI design involves integrating eco-
logical principles with urban planning to create resilient and sustainable green spaces that
align with local vegetation dynamics. Site-based ecological knowledge is a prerequisite to
ensure that UGI projects support native biodiversity and ecosystem services. This requires
gathering data on the local vegetation, soil types, hydrology, and historical vegetation
patterns, to establish adaptive management frameworks that allow for the continuous
monitoring, evaluation, and adjustment of UGI projects based on changing ecological
conditions and vegetation dynamics.
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42. Berčák, R.; Holuša, J.; Trombik, J.; Resnerová, K.; Hlásny, T. A Combination of Human Activity and Climate Drives Forest Fire
Occurrence in Central Europe: The Case of the Czech Republic. Fire 2024, 7, 109. [CrossRef]

43. Seddon, N.; Smith, A.; Smith, P.; Key, I.; Chausson, A.; Girardin, C.; House, J.; Srivastava, S.; Turner, B. Getting the message right
on nature-based solutions to climate change. Glob. Chang. Biol. 2021, 27, 1518–1546. [CrossRef] [PubMed]

44. Florenzano, A. The History of Pastoral Activities in S Italy Inferred from Palynology: A Long-Term Perspective to Support
Biodiversity Awareness. Sustainability 2019, 11, 404. [CrossRef]

45. Florenzano, A.; Zerboni, A.; Carter, J.C.; Clò, E.; Mariani, G.S.; Mercuri, A.M. Environmental and land use changes in a
Mediterranean landscape: Palynology and geoarchaeology at ancient Metapontum (Pantanello, Southern Italy). Quat. Int. 2022,
635, 105–124. [CrossRef]

46. Aurelle, D.; Thomas, S.; Albert, C.; Bally, M.; Bondeau, A.; Boudouresque, C.-F.; Cahill, A.E.; Carlotti, F.; Chenuil, A.; Cramer, W.;
et al. Biodiversity, Climate Change, and Adaptation in the Mediterranean. Ecosphere 2022, 13, e3915. [CrossRef]

47. Médail, F.; Myers, N. Mediterranean Basin. In Hotspots Revisited: Earth’s Biologically Richest and Most Endangered Terrestrial
Ecoregions; Mittermeier, R.A., Robles Gil, P., Hoffmann, M., Pilgrim, J., Brooks, T., Mittermeier, C.G., Lamoreux, J., da Fonseca,
G.A.B., Eds.; CEMEX: Monterrey, Mexico; Conservation International: Washington, DC, USA; Agrupación Sierra Madre: San
Salvador, Mexico, 2004; pp. 144–147.

48. Thompson, J.D. Plant Evolution in the Mediterranean; Insights for Conservation; Oxford University Press: Oxford, UK, 2020; p. 439.
49. Gianguzzi, L.; Caldarella, O.; Campisi, P.; Ravera, S.; Scalenghe, R.; Venturella, G. Plant diversity in old-growth woods: The case

of the forest edges of the Favorita Park in Palermo (north-western Sicily, Italy). Plant Sociol. 2024, 61, 1–29. [CrossRef]
50. Teobaldelli, M.; Cona, F.; Stinca, A.; Saulino, L.; Anzano, E.; Giordano, D.; Migliozzi, A.; Bonanomi, G.; D’Urso, G.; Mazzoleni, S.;

et al. Improving resilience of an old-growth urban forest in Southern Italy: Lesson(s) from a stand-replacing windstorm. Urban
For. Urban Green. 2020, 47, 126521. [CrossRef]

51. Guarino, R.; Vrahnakis, M.; Rojo, M.P.R.; Giuga, L.; Pasta, S. Grasslands and shrublands of the Mediterranean region. In
Encyclopedia of the World’s Biomes; Elsevier: Amsterdam, The Netherlands, 2020; Volume 3, pp. 638–655.

52. Mercuri, A.M.; Sadori, L.; Uzquiano Ollero, P. Mediterranean and north-African cultural adaptations to mid-Holocene environ-
mental and climatic changes. Holocene 2011, 21, 189–206. [CrossRef]

53. Mercuri, A.M.; Florenzano, A.; Burjachs, F.; Giardini, M.; Kouli, K.; Masi, A.; Picornell-Gelabert, L.; Revelles, J.; Sadori, L.;
Servera-Vives, G.; et al. From influence to impact: The multifunctional land use in Mediterranean prehistory emerging from
palynology of archaeological sites (8.0–2.8 ka BP). Holocene 2019, 29, 830–846. [CrossRef]

54. Blondel, J.; Aronson, J. Biology and Wildlife of the Mediterranean Region; Oxford University Press: Oxford, UK, 1999.
55. Pearce, E.A.; Mazier, F.; Normand, S.; Fyfe, R.; Andrieu, V.; Bakels, C.; Balwierz, Z.; Bińka, K.; Boreham, S.; Borisova, O.K.; et al.
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