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ABSTRACT 
The European strategy to meet the sustainable development objectives which were put in place by 
the European Green Deal and the ‘European Taxonomy’ has created a need for the greening of our 
cities, intending to improve equity in terms of access, distribution, and the quality of green areas, as 
well as the promotion of human well-being and social justice, while also including species other than 
humans. The implementation of Nature-based Solutions, however, such as Blue and Green Infras-
tructure, can only be accomplished through the adoption of multidisciplinary approaches. It is, there-
fore, imperative that future landscapers are equipped with the ability to relate to and collaborate with 
other specialists and colleagues from other disciplines. With this objective, this paper presents two 
research activities which investigate two different teaching methodologies, within both public and 
private green spaces: the Ecological Driven Design (EDD) and the Green Experience Laboratory 
(GE-Lab). 
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The recent European Strategy to meet the UN’s Sustainable Development Goals (UN, 
2015), along with the publication of the European Green Deal (European Commission, 
2019) and the recent European Taxonomy for Sustainable Activities (EU Technical Ex-
pert Group on Sustainable Finance, 2020; Lucarelli et alii, 2020) has led to the greening 
of cities, to improve equity in terms of access, distribution, and the quality of green ar-
eas, as well as the promotion of human well-being and social justice, while also includ-
ing species other than humans. However, the implementation of so-called Nature-based 
Solutions (Eggermont et alii, 2015) such as Blue and Green Infrastructure, can only be 
accomplished through the adoption of multidisciplinary approaches, which expand up-
on the available knowledge surrounding the ecology of a given urban green space (Lep-
czyk et alii, 2017). This allows practitioners to better support and manage urban biodi-
versity (Aronson et alii, 2017) and to develop a more widespread acceptance of the pe-
culiar aesthetics of urban wilderness (Ignatieva, 2017; Nassauer, 1995). 

The consideration of ecological principles, i.e., the natural processes and the rela-
tionships among them, is fundamental to the implementation of sustainable landscape 
design. An awareness of this has given rise to the Ecological Landscape Design move-
ment, which is a holistic design approach based on landscape ecology, to maintain 
landscape integrity, while also strengthening the natural and cultural spirit of the area 
(Çelik, 2013; Makhzoumi, 2000; Makhzoumi and Pungetti, 1999). 

This paper presents two multidisciplinary teaching methodologies and case stud-
ies, related to both public and private green spaces, with both a group of students en-
rolled in the Natural Resources Sciences Bachelor’s degree program at the Zurich Uni-
versity of Applied Sciences (ZHAW) and another enrolled in the Territory, Environ-
ment and Landscape Protection Master’s degree program at the University of Catania. 
The two methodologies investigated were the Ecological Driven Design (EDD) method 
and the Green Experience Laboratory (GE-Lab) method. The aim in both cases was to 
provide future landscapers with transferable skills that allow them to work in multidis-
ciplinary groups, by providing them with a replicable method for approaching design 
projects in an ecosystemic way. 
 
Ecological Driven Design (EDD) for natural and environmental sciences students | 
Across Europe, the recent collaboration between landscapers, designers and biologists 
has resulted in the development of methods such as Animal Aided Design – AAD 
(Weisser and Hauck, 2017) and other experimental approaches based on multidisci-
plinary collaborations (Whitelaw, Hwang and Le Roux, 2021), all of which have the 
aim of creating inclusive cities, which are also designed with wildlife in mind (Apfel-
beck et alii, 2020), i.e., urban habitats where biodiversity can be promoted by stimulat-
ing citizens’ involvement (Garrard et alii, 2017). Similarly, a European project called 
Ecolopes (Canepa et alii, 2022) and an international Switzerland-France collaboration 
titled DeMo (Catalano et alii, 2021), aimed to develop a methodology for creating in-
clusive and regenerative building envelopes from an ecosystem perspective, by em-
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ploying a multidisciplinary, computational and reproducible design approach. This line 
of research and application abandons the classic anthropocentric design vision, which 
aims to satisfy the comfort and well-being of humans, in favour of a multi-species ap-
proach. 

In Switzerland, the federal biodiversity strategy explicitly addresses urban areas 
and considers settlements to be an essential factor in the preservation of the species 
deprived of their natural habitat (FOEN, 2012). The EDD, which is investigated in this 
study, fits the abovementioned international context and adheres to the guidelines set 
by the Swiss national strategy. It aims to provide natural sciences students with a re-
producible design method, which has the goal of increasing the biodiversity of certain 
urban habitats, such as private gardens and courtyards. The hypothesis behind this 
methodology is that small but connected interventions which are made at an urban 
scale can be implemented at a territorial scale to support the urban ecological network, 
as it does with green roofs and walls (Braaker et alii, 2014). The EDD consists of three 
main phases1: 1) spatial analysis, ecological assessment of the site and stakeholder 
analysis; 2) the selection of animal species guiding the design intervention; 3) the 
planning and design of interventions. In addition to visual materials, students are 
asked to compose a text related to the project, which is structured like a scientific text, 
i.e., including an introduction, materials and methods, results and discussion, and con-
clusion sections. 
 
Step 1: Analysis and Inspirations | The analytical phase is preceded by a literature 
review, which is accomplished by conducting a keyword search on Google Scholar 
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Fig. 1 | Methodological diagram, phase 1 of the EDD method (credit: C. Catalano, 2022).
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and Web of Science. The literature which is gathered here will ultimately be utilized in 
the introduction of the final paper (Fig. 1). By consulting ‘peer-reviewed’ publica-
tions, students should be able to contextualize the objectives of the project in a manner 
consistent with the solutions and strategies in support of biodiversity (such as nature-
based solutions, or biodiversity action plans) implemented in Switzerland and other 
European countries. They also search for projects that are similar to their case study, 
and which shall inspire the design of the interventions. These best practices contribute 
to the content of an ‘inspiration journal’, which the students prepare along with their 
final paper. 

Following their literature review, the students complete a spatial analysis, which 
focuses on the analysis of the abiotic (e.g., climate, geology) and biotic (e.g., habitat, 
data on species presence) components, to identify ecological corridors and barriers. In 
particular, the ecological assessment of the site is made according to the checklist de-
veloped by the urban ecologist S. Ineichen2, which allows for the qualitative evalua-
tion of both the entire area of intervention and the individual structures characterizing 
it. The parameters used for the overall evaluation are the degree of imperviousness, 
ecological connectivity, and the presence of undisturbed areas. In the case of small 
structures, the parameters used are the floristic diversity, the origin of the plant species 

Fig. 2 | The study case; a) customized diagram of the EDD method; b) thematic maps of temperature, c) wind in-
tensity, d) surface runoff and e) urban biotopes; and f) shadow analysis (20th of June) of the area of intervention 
(credit: R. Flückiger, 2021).
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(presence of native or exotic plants, in any case consistent with the place), the age of 
the individuals, and the type of maintenance (sustainable or not). Students are asked to 
synthesize the information they have collected, customize their proposed method 
(EDD) to make it their own (Fig. 2a), and present everything in an easy-to-understand, 
visual style. The spatial analysis at both the territorial and urban scale is carried out on 
GIS-browsers at different levels of in-depth analysis (municipality, canton, federa-
tion), and represented through thematic maps (Fig. 2b-e). On a smaller scale (varying 
according to the object of study) a shadow analysis is carried out so that specific inter-
ventions can be optimally positioned, that is, in relation to the needs of the selected 
plant species (Fig. 2f). 
 
Step 2: Animal species selection and their Life Cycle | A crucial part of this method 

Fig. 3 | Methodological diagram, phase 2 of the EDD method (credit: C. Catalano, 2022). 
 

Fig. 4 | One-year life cycle of the ivy collet ‘Colletes hederae’, the common wren ‘Troglodytes troglodytes’ and 
the common hedgehog ‘Erinaceus europaeus’ (credit: R. Flückiger, 2021).
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is the selection of some animal species (characteristic of certain surrounding habitats), 
which is based on the spatial analysis of the site and is, therefore, site-specific (Fig. 3). 
The specific needs which are identified for species throughout their life cycle (Fig. 4) 
are based on reliable sources (federal wildlife monitoring sites, lessons from other 
courses) and summarized in so-called ‘species profiles’, according to the Animal Aid-
ed Design method (Weisser and Hauck, 2017). Students are allowed to choose a maxi-
mum of three species, which are limited to those included in the complementary mod-
ules in their study program among amphibians, reptiles, birds, beetles, bees and bats. 
An exception is the common (or European) hedgehog ‘Erinaceus europaeus’, which 
may be selected because it is already included in several urban biodiversity conserva-
tion programs in Switzerland. 

The students must define and explain the criteria for choosing species individually, 
but among the conditions set, the selected species must already be present in the study 
area based on federal distribution maps (provided by the Swiss Wildlife Protection 
and Information Centres) or observations recorded by the Global Information Biodi-
versity Facility (GIBF, an international network aimed at providing free data on all 
types of life globally). The final choice of the three species is influenced by the stake-
holders involved and the conflicts/compatibility among species (including humans). 
 
Step 3: Conceptualization and Design | The design of the individual interventions to 
support the local biodiversity is the result of the ecological analysis, stakeholder in-
volvement, and the needs of the selected animal species (Fig. 5). In the case study 
which was utilized by the student R. Flückiger3 (Fig. 6), for example, the choice of the 
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ivy bee (also suggested by the presence of several ivy hedges on site which represent 
the main source of nectar and pollen for this species), brings as a consequence the 
need to create one or more sunny ruderal areas with a sandy substrate and small annu-
al plants necessary for nesting. Conversely, in targeted interventions which support 
wren instead, the cherry laurel hedge should be replaced by a mixed one with dog-
wood, barberry and blackthorn. In the same way, the common hedgehog is linked to 
structurally rich and dense margin vegetation, but without barriers. In this specific 
case, the area adjacent to the road (Rieterstrasse in Zurich) should therefore be planted 
with a herbaceous border supplemented with native woody plants such as dogwood, 
rowan and wild roses. In addition, the dead leaves and pruning piles, which must 
therefore be left on site, would serve as a shelter for hedgehogs, a foraging site for the 
wren which feeds on insects, caterpillars, worms and small spiders, and also a source 
of nesting material. 
 
Green Experience Laboratory (GE-Lab) applied research and approach to the 
urban landscape for landscape agronomists: design experiences in the historic 
centre | The Laboratory has two integrated modules: Landscape Design and Redevel-
opment and Restoration of Degraded Areas to Green. The work focused on public spaces, 
and on how to deal with a multidisciplinary approach to an ecological transition in a 
strongly consolidated and historicized urban environment, while following the indica-
tions of the Italian National Recovery and Resilience Plan (PNRR). The work was 
conducted with the Landscape Architecture discipline and the agricultural Horticulture 
and Floriculture disciplines, and consists of three main phases: 1) spatial analysis, 
with the definition of guidelines for the synchronic and diachronic analysis of places 
and the study of existing landscape and urban planning; 2) synthesis and definition of 
judgments on critical issues and potential; 3) the planning and design of green rede-
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Fig. 6 | Contextualization of the interventions at the site (credit: R. Flückiger, 2021).



19

velopment interventions of the places to be converted into public spaces. In addition to 
the visual materials, students are asked to create a multimedia presentation related to 
the project, structured according to an introduction, materials and methods, results and 
discussion, and a conclusion section. 

The case study which was used revolved around the historic centre of the city of 
Catania, Sicily. If history represents the sense of belonging to something that has ex-
isted since before us, in forgotten but historicized places, the designer – through the 
experience of being in those spaces, where the present is interwoven with the past, and 
the signs of history are interspersed with the most recent contemporaneity – can try to 
transfer his or her feelings to the citizens who live in those places (Leonardi, 2021). 
The work in this case focuses on the ability to make citizens reflect on where they 
live, thus restoring lost, fragmented, or forgotten places within their consciousnesses. 

The design research of recent years (Pica Ciamarra, 2018) has attempted to demon-
strate how space, remarkably versatile with respect to meeting the varying needs of its 
inhabitants, can be considered essentially a place of relationships. The designer must 
therefore be able to trigger processes of participation, together with associations or 
dedicated bodies, which inform citizens and administrations of the potential of public 
spaces, local cultural and landscape heritage, and a sense of identity. From this per-
spective, with the help of ICT, the city could become increasingly smarter, and find an 
innovative new way to communicate its artistic, cultural and landscape heritage. It 
could also become increasingly greener, by reintegrating architecture and nature in the 
redevelopment of abandoned landscapes. 

In compliance with the principles of the Charter of Public Space in Rome (Bien-
nale of Public Space, 2013) and the subsequent proposals promoted by INU – Nation-
al Institute of Urban Planning and UN-Habitat (2016) – United Nations Program for 
Human Settlements in the creation of a Global Toolkit on Public Space, in particular, 
the course worked on the green aspects of the redevelopment of the open spaces 
around the abandoned Vittorio Emanuele Hospital Complex  in the ‘Quartiere Antico 
Corso’ in the historic centre of Catania. The Hospital Complex is located adjacent to 
the former Benedictine Monastery of San Nicolò La Rena, which was redeveloped by 
the architect Giancarlo De Carlo and is a UNESCO Heritage site. It extends over the 
area of the former Benedictine Flora. It will be reconfigured to become the third green 
lung of the historic urban centre, after Villa Bellini and Villa Pacini. 

According to the forecasts made by the Detail Study L.R. 13/2015, the area is sub-
ject to urban restructuring, with the conversion of the Ancient San Marco Pavilion into 
the Museum of Etna and Sicilian Identity, and the demolition of some particularly de-
graded hospital pavilions, so that the currently existing garden can be expanded, and 
an urban park can be created for the neighbourhood. From these premises comes the 
action research aimed at enhancing biodiversity and recovering a sense of memory of 
the places. After a careful analysis of the area which, in addition to hosting the re-
mains of the ‘Ex Flora Benedectina’, is strongly characterized by the permanence of 
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the historic walls of Charles V that surrounded the city of Catania, and by the persis-
tence of the lava flow from 1669 still resurfacing, it was decided to focus on themes 
that aim to enhance the history of the area, and to select Nature-based Solutions that 
promote biodiversity in urban areas by carefully choosing which plant species are in-
troduced. The phases of the action-research are as follows. 
 
Step 1: Analysis | The analytical phase is preceded by bibliographic and cartographic 
research at libraries and in historical archives. The above material and landscape and 
urban planning existing documents are given to the students. Inspections are then or-
ganized on the project area, during which students are supported by a team of teachers 
with multidisciplinary skills able to guide them through the recognition of existing 
fauna and flora species, and the organization and composition of the spaces. In collab-
oration with the disciplines of Ecology and Landscape Analysis, students learn how to 
use a GIS Browser able to analyze and define the state of affairs with thematic maps 
of the different landscape components. Through the help of CAD software, they learn 
how to reconstruct the state of the places, starting from the existing cartography. Bod-
ies or associations dedicated to urban participatory enhancement are also involved 
during the inspections, to represent the needs of local stakeholders. 

Fig. 7 | ‘Quartiere Antico Corso’ in the historic centre of Catania: the system of the walls of Charles V, the ar-
chaeological remains, the remains of the lava flow that swept over Catania in 1669, the green system, the 
Baroque monumentality UNESCO Heritage of the urban reconstruction after the 1693 earthquake (credit: M. Leo-
nardi, 2021).
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Projects and realizations applied to similar case studies that can be a support for 
the work are also presented by teachers or experts, and students are invited to deepen 
their knowledge of those they perceive to be closer to their ideas for transforming the 
places. The ecological assessment of the site is carried out in collaboration with the 
teacher of the of Landscape Ecology course, a module integrated with Landscape Anal-
ysis, within the Ecology and Landscape Analysis course. 
 
Step 2: Synthesis | After having conducted, with the help of specialists and through 
the existing thematic literature, an in-depth analysis of the existing plant and faunal 
species, and the botanical species present in the Benedictine Flora (Pagnano, 1984), 
and after having focused on the study of the historical plans of the city of Catania and 
in particular of the ‘Quartiere Antico Corso’ and the Benedictine Flora published in 
the literature (Amico 1757-60; Leanti, 1761; Hittorff and Zanth, 1835; Dato, 1983; Pa-
gnano, 1984; Cusa Gentile, 1994; Atripaldi and Costa, 2008), at libraries, or in histori-
cal archives4, the students are ready to synthesize what they have learned. This is ac-
complished by making judgments on the critical issues and the potential of the places 
with a SWOT analysis. This analysis presents hypothetical thematic gardens that in 
some way can reconstitute the spirit of the place, even though it has a contemporary 
look, and even though the public space will be reconfigured to provide its citizens 
with a new urban park. The thematic gardens which are designed also assume an edu-
cational and didactic function for visitors, as they are assisted by ICT technologies 

Fig. 8 | The Benedictine Monastery of San Nicolò La Rena and its Flora: the system of axes (source: Hittorff and 
Zanth, 1835).
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that in some way reconstruct the history of the places, describe the botanical species 
present, and the animal biodiversity that follows (Figg. 7-11). A fundamental aspect of 
the multidisciplinary comparison is identifying which plant species can be used to 
help recover the degraded spaces, based on the spatial analysis of the site and the spe-
cific potential of the context. From this choice, a spontaneous faunal repopulation fol-
lows that can still be compatible with the public use of the spaces. Students must de-
fine and explain the criteria for choosing species with special cards and schedules. 

Fig. 9 | The Benedictine Monastery of San Nicolò La Rena, its Flora and the San Marco Hospital Pavilion: Mas-
ter Plan of Renovation and Expansion of the City of Catania proposed by Eng. Gentile ‘Ufficio d'Arte Comu-
nale’, year MDCCCLXXXVII and the system of axes (source: Cusa Gentile, 1994).
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Step 3: Design | The result of the analysis and synthesis phases is the planning and de-
sign of the green redevelopment of the places to be converted into public spaces. The 
project is addressed and controlled in its multiscale components from the initial mas-
terplan up to the definition of the construction details of the urban elements. For ex-
ample, Figures 10 and 11 represent a part of the project developed by the students A. 
Iozzia, and G. Stracquadanio. In the spirit of recreating a park in harmony with its his-
torical context, where the usability of the inhabitants and tourists is always made pos-
sible, and taking into account the accessibility conditions defined by studying the re-
sults of the Biennale of Public Space and UnHabitat, and by introducing different 
recreational, environmental and cultural functions, the area, also connected with the 
Benedictine Monastery through the Battaglia bridge, is designed with overlapping lay-
ers, which logically relate to one another. 

The first layer represents the partition of the pathways, based on a diachronic anal-
ysis of the axes of the Benedictine Flora (axes of the Monastery, the Battaglia Bridge 
and the historic Garden of the Benedictine Flora: main project pathways parallel to the 
Novice Garden). The second consists of a cycle and pedestrian pathway which enclos-
es a multifunctional surface. The third layer is contained within this pathway and is 
based on circular modules. The park is characterized by several discrete areas: recre-
ation (cycle-pedestrian track, sports, playgrounds), refreshment (equipped with rest ar-

Fig. 10 | The design of the green system in Catania, Project ‘The gardens of OVE – Vittorio Emanuele Hospital’ 
in ‘Quartiere Antico Corso’ (credit: A. Iozzia and G. Stracquadanio, 2021).
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eas), educational (info-point, green areas), and thematic gardens (Gardens of percep-
tion, Rock Garden, Evergreen Garden). The choice of the botanical species of the pro-
ject was made based on the climatic and soil conditions (in which the students operat-
ed), and the maintainability, considering the limited public financial resources as well 
as the ability of the selected species to contribute to animal biodiversity. 
 
Concluding remarks | The case studies shown here respond to the need to direct stu-
dents towards the ecological transition that is taking place on a European scale, which 
supports biological diversity in the urban environment. Simultaneously, this demon-
strates how the dialogue between different professionals and their related skill sets is 
not only feasible but also necessary to the success of the different design phases. The 
common purpose of the workshops is in fact to create spaces that increase biodiversity 
and social well-being (Un-Habitat, 2022). It, therefore, seems clear that it is necessary 
to further integrate the curricula of the natural sciences and landscape architecture so 
that new professionals can be trained to work in multidisciplinary groups. This would 
therefore increase the spectrum of skills in the field of landscape architecture, by start-
ing from an ecological understanding of the landscape. The studies and applied 
methodological research start from the common idea of a multidisciplinary approach 
to landscape design, although they differ in the choice of existing case studies. The 
EDD method has been applied to green areas adjacent to condominiums or private 
neighbourhoods, while the GE-Lab focuses on the redevelopment of pieces of land 
and public spaces in highly historicized environments. 

Fig. 11 | Detail of a flowerbed-bench (‘Punica granatum’) in Catania, Project ‘The gardens of OVE – Vittorio 
Emanuele Hospital’ in ‘Quartiere Antico Corso’ (credit: A. Iozzia and G. Stracquadanio, 2021).
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In summary, in the case of the EDD, the stakeholders are both the animal and plant 
species considered through the analysis of the vital critical needs of the animal 
species, as well as private individuals, municipalities and other professional figures 
(for example architects and landscape architects). All the interventions are related to 
each other in an ecosystem vision that generates benefits and opportunities both for 
users and for local flora and fauna, converging with the above-mentioned approaches 
on a European scale. 

Among the limitations identified, there was the difficulty to incorporate the eco-
logical needs of the animal species and habitats into the landscape project along with 
the expectations of the owners, which were not necessarily focused on protecting bio-
diversity, and who were possibly afraid of the costs that such interventions could 
cause (nature-city conflict); the difficulty of finding ecological data that is accessible 
and available at the municipal level in high resolution; the difficulty for students to 
translate ecological knowledge and data in a conceptual, spatial and functional way. 
These limitations and criticalities are consistent with the results obtained in the survey 
addressed to students and professionals in the field of architecture and construction 
published by Catalano and Balducci (2022). 

On a theoretical level, the various methodological phases have been described in 
detail to make them applicable in other contexts and similar case studies. The study 
cases presented here can be implemented at the same time, improving through previ-
ous experiences and new objectives in an iterative and non-linear feedback-loop or 
‘design thinking’ system. The GE-Lab laboratory experience has been applied to aban-
doned open spaces in highly consolidated historic centres for their conversion into 
public places and the enhancement of biodiversity. We tried to follow a model of ap-
proach to the project that, along with its multidisciplinary component, can be replica-
ble. Also, in this case, the interventions are managed with an ecosystem vision that 
generates benefits and opportunities for both the users and the local flora and fauna. 
Among the critical issues and limitations encountered, communicating with public 
bodies and stakeholders also led to some difficulty. In this regard, collaboration with 
urban sociologists should certainly be encouraged. The methodology attempts to ap-
ply the principles derived from the international UnHabitat experiments, reconciling 
them with the PNRR and the ideologies supported by Pica Ciamarra, and it tries to 
emphasize their multidisciplinary contributions. The work, which has been verified in 
small urban areas, should, however, be experimented with at both the urban level, with 
the creation of ecological corridors connecting parks and public gardens, and at the 
territorial level. 

The results of these pilot projects suggest the possibility of applying the methods 
in other contexts in a synergistic way. The Mediterranean environment lends itself as a 
biodiversity hotspot, both from the point of view of multi-layered cultural landscapes 
and from the ecological and naturalistic point of view. This is consistent with the strat-
egy envisaged in the Italian National Recovery and Resilience Plan (PNRR). 
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Storico del Museo della Fabbrica del Monastero dei Benedettini, Catania); Ittar, S. (1832), Topo-
graphic plan of the city of Catania, Paris ca., engraving on copper, cm 78,5×53,4 (source: Bibliote-
che Riunite Civica e Ursino Recupero di Catania). 
 
References 
 

Amico, V. M. (1757-60), Lexicon Topographicum Siculum, Aetnorum Academiae typographio 
apud d. Joachim Pulejum, Catania.  

Apfelbeck, B., Snep, R. P. H., Hauck, T. E., Ferguson, J., Holy, M., Jakoby, C., MacIvor, S. J., 
Schär, L., Taylor, M. and Weisser, W. W. (2020), “Designing wildlife-inclusive cities that support hu-
man-animal co-existence”, in Landscape and Urban Planning, vol. 200, 103817, pp. 1-11. [Online] 

26

Multidisciplinary approach to Landscape Design 
by Catalano C., Leonardi M. | pp. 12-29



Available at: doi.org/10.1016/j.landurbplan.2020.103817 [Accessed 17 June 2022]. 
Aronson, M. F., Lepczyk, C. A., Evans, K. L., Goddard, M. A., Lerman, S. B., MacIvor, J. S., 

Nilon, C. H. and Vargo, T. (2017), “Biodiversity in the city – Key challenges for urban green space 
management”, in Frontiers in Ecology and the Environment, vol. 15, issue 4, pp. 189-196. [Online] 
Available at: doi.org/10.1002/fee.1480 [Accessed 17 June 2022]. 

Atripaldi A. M. and Costa M. E. (eds) (2008), Catania architettura città paesaggio | Catania ar-
chitecture city landscape, Mancosu, Roma. 

Biennnale dello Spazio Pubblico (2013), Carta dello spazio pubblico, Roma. [Online] Available 
at: biennalespaziopubblico.it/wp-content/uploads/2016/12/CARTA_SPAZIO_PUBBLICO.pdf [Ac-
cessed 17 June 2022]. 

Braaker, S., Ghazoul, J., Obrist, M. K. and Moretti, M. (2014), “Habitat connectivity shapes urban 
arthropod communities – The key role of green roofs”, in Ecology, vol. 95, issue 4, pp. 1010-1021. 
[Online] Available at: doi.org/10.1890/13-0705.1 [Accessed 17 June 2022]. 

Canepa, M., Mosca, F., Barath, S., Changenet, A., Hauck, T. E., Ludwig, F., Roccotiello, E., Pian-
ta, M., Selvan, S. U., Vogler, V. and Perini, K. (2022), “Ecolopes, oltre l’inverdimento – Un approc-
cio multi-specie per lo studio urbano | Ecolopes, beyond greening – A multi-species approach for ur-
ban design”, in Agathón | International Journal of Architecture, Art and Design, vol. 11, pp. 238-
245. [Online] Available at: doi.org/10.19229/2464-9309/11212022 [Accessed 03 September 2022]. 

Catalano, C. and Balducci, A. (2022), “Analisi Ambientale e Progettazione Ecosistemica – Son-
daggi, criticità e soluzioni applicative | Environmental analysis and ecosystemic design – Survey, 
critical issues and application solutions”, in Agathón | International Journal of Architecture, Art and 
Design, vol. 11, pp. 246-257. [Online] Available at: doi.org/10.19229/2464-9309/11222022 [Ac-
cessed 03 September 2022]. 

Catalano, C., Meslec, M., Boileau, J., Guarino, R., Aurich, I., Baumann, N., Chartier, F., Dalix, P., 
Deramond, S., Laube, P., Lee, A. K. K., Ochsner, P., Pasturel, M., Soret, M. and Moulherat, S. 
(2021), “Smart Sustainable Cities of the New Millennium – Towards Design for Nature”, in Circular 
Economy and Sustainability, vol. 1, issue 3, pp. 1053-1086. [Online] Available at: doi.org/10.1007/ 
s43615-021-00100-6 [Accessed 08 September 2022] 

Catalano, C., Brenneisen, S., Baumann, N. and Guarino, R. (2016), “I tetti verdi di tipo estensivo 
– biodiversità ad alta quota”, in Reticula, vol. 12, pp. 1-10. [Online] Available at: isprambiente.gov.it/ 
it/pubblicazioni/periodici-tecnici/reticula/reticula-n.-12-2016 [Accessed 17 June 2022]. 

Çelik, F. (2013), “Ecological Landscape Design”, in Ozyavuz M. (eds), Advances in Landscape 
Architecture, Intechopen. [Online] Available at: doi.org/10.5772/55760 [Accessed 03 September 2022]. 

Cusa Gentile, B. (1994), Piano Regolatore pel risanamento e per l’ampliamento della città di 
Catania, anno MDCCCLXXXVII, De Martinis, Catania. 

Dato, G. (1983), La città di Catania – Forma e struttura 1693-1833, Officina Edizioni, Roma. 
Eggermont, H., Balian, E., Azevedo, J. M. N., Beumer, V., Brodin, T., Claudet, J., Fady, B., Grube, 

M., Keune, H., Lamarque, P., Reuter, K., Smith, M., van Ham, C., Weisser, W. W. and Le Roux, X. 
(2015), “Nature-based Solutions – New Influence for Environmental Management and Research in 
Europe”, in GAIA – Ecological Perspectives for Science and Society, vol. 24, issue 4, pp. 243-248. 
[Online] Available at: doi.org/10.14512/gaia.24.4.9 [Accessed 17 June 2022]. 

European Commission (2019), The European Green Deal, document 52019DC0640, 640 final. 
[Online] Available at: eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX:52019DC0640 [Ac-
cessed 17 June 2022].  

EU Technical Expert Group on Sustainable Finance (2020), Taxonomy – Final report of the Tech-
nical Expert Group on Sustainable Finance. [Online] Available at: ec.europa.eu/info/files/200309-
sustainable-finance-teg-final-report-taxonomy_en [Accessed 17 June 2022]. 

FOEN – Federal Office for the Environment UFAM (2012), Swiss Biodiversity Strategy. [Online] 

27

On Sustainable Built Environment 
between Connections and Greenery



Available at: bafu.admin.ch/bafu/en/home/topics/biodiversity/publications-studies/publications/swiss- 
biodiversity-strategy.html [Accessed 03 September 2022]. 

Garrard, G. E., Williams, N. S. G., Mata, L., Thomas, J. and Bekessy, S. A. (2017), “Biodiversity 
Sensitive Urban Design”, in Conservation Letters, vol. 11, issue 2, pp. 1-10. [Online] Available at: 
doi.org/10.1111/conl.12411 [Accessed 17 June 2022]. 

Hittorff, J. I. and Zanth, L. (1835), Architecture moderne de la Sicile, Paris. 
Ignatieva, M. (2017), “Biodiversity-friendly designs in cities and towns – Towards a global biodi-

versinesque style”, in Ossola, A. and Niemelä, J. (eds), Urban Biodiversity, Routledge, London. 
[Online] Available at: taylorfrancis.com/chapters/edit/10.9774/gleaf.9781315402581_15/biodiversi-
ty-friendly-designs-cities-towns-maria-ignatieva [Accessed 17 June 2022]. 

Leanti, A. (1761), Stato presente della Sicilia, Palermo. 
Leonardi, M. (2021), “Tra architettura arte ambientale e progetto di nuovi paesaggi”, in Biennale 

dello Spazio Pubblico, 27/07/2020. [Online] Available at: biennalespaziopubblico.it/2020/07/tra-ar-
chitettura-arte-ambientale-e-progetto-di-nuovi-paesaggi/ [Accessed 17 June 2022]. 

Lepczyk, C. A., Aronson, M. F. J., Evans, K. L., Goddard, M. A., Lerman, S. B. and MacIvor, J. S. 
(2017), “Biodiversity in the City – Fundamental Questions for Understanding the Ecology of Urban 
Green Spaces for Biodiversity Conservation”, in BioScience, vol. 67, issue 9, pp. 799-807. [Online] 
Available at: doi.org/10.1093/biosci/bix079 [Accessed 17 June 2022]. 

Lucarelli, C., Mazzoli, C., Rancan, M. and Severini, S. (2020), “Classification of Sustainable Ac-
tivities – EU Taxonomy and Scientific Literature”, in Sustainability, vol. 12, issue 16, article 6460. 
[Online] Available at: doi.org/10.3390/su12166460 [Accessed 17 June 2022]. 

Makhzoumi, J. M. (2000), “Landscape Ecology as a Foundation for Landscape Architecture – Ap-
plication in Malta”, in Landscape and Urban Planning, vol. 50, issue 1-3, pp. 166-167. [Online] 
Available at: doi.org/10.1016/S0169-2046(00)00088-8 [Accessed 03 September 2022]. 

Makhzoumi, J. M. and Pungetti, G. (1999), Ecological Landscape Design and Planning, Taylor & 
Francis. [Online] Available at: routledge.com/Ecological-Landscape-Design-and-Planning/Makhzou-
mi-Pungetti/p/book/9780419232506?gclid=CjwKCAjw9suYBhBIEiwA7iMhNFCmMkXw5LhGi-
olnBYYD9qx1aPHqjvpA8ceiTv4htef8lu6sdJZnyRoCvI8QAvD_BwE [Accessed 03 September 2022]. 

Nassauer, J. I. (1995), “Messy Ecosystems, Orderly Frames”, in Landscape Journal, vol. 14, issue 
2, pp. 161-170. [Online] Available at: doi.org/10.3368/lj.14.2.161 [Accessed 17 June 2022]. 

Pagnano, G. (1984), “Flora Benedictina Catanensis”, in Il giardino come labirinto della storia – 
Convegno internazionale Palermo 14-17 aprile 1984 – Raccolta degli Atti, Centro Studi di Storia e 
Arte dei Giardini, Palermo. 

Pica Ciamarra, M. (2018), Civilizzare l’Urbano. [Online] Available at: fondazionemediterraneo.org/ 
images/_Luc/MAGGIO_2018/TAVOLA%20ROTONDA%20CIVILIZZARE%20LURBANO/LI-
BRO_CIVILIZZARE_URBANO_MPC_2018.pdf [Accessed 23 August 2022]. 

UN-Habitat (2022), World cities report 2022 – Envisaging the future of cities. [Online] Available 
at: unhabitat.org/world-cities-report-2022-envisaging-the-future-of-cities [Accessed 23 August 
2022]. 

UN-Habitat (2016), World cities report 2016 – Urbanisation and Development – Emerging Fu-
tures. [Online] Available at: unhabitat.org/world-cities-report [accessed 17 June 2022]. 

UN – United Nations (2015), Transforming Our World – The 2030 Agenda for Sustainable Devel-
opment. [Online] Available at: sdgs.un.org/sites/default/files/publications/21252030%20Agenda% 
20for%20Sustainable%20Development%20web.pdf [Accessed 17 June 2022]. 

Weisser, W. W. and Hauck, T. E. (2017), “Animal-Aided Design – Using a species’ life-cycle 
to improve open space planning and conservation in cities and elsewhere”, in BioRxiv | The preprint 
server for biology, pp. 1-14. [Online] Available at: doi.org/10.1101/150359 [Accessed 17 June 
2022]. 

28

Multidisciplinary approach to Landscape Design 
by Catalano C., Leonardi M. | pp. 12-29



Whitelaw, M., Hwang, J. and Le Roux, D. (2021), “Design Collaboration and Exaptation in a 
Habitat Restoration Project”, in She Ji – The Journal of Design, Economics, and Innovation, vol. 7, 
issue 2, pp. 223-241. [Online] Available at: doi.org/10.1016/j.sheji.2020.08.011 [Accessed 17 June 
2022]. 

On Sustainable Built Environment 
between Connections and Greenery

Fig. 12 | ‘Chamaenerion angustifolium’ (L.) Scop. 
and visiting bumblebee, biodiverse green roof of the 
Europaallee 21, construction area C, Zurich 
(credit: C. Catalano, 2014).


