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				RESUMEN La integración de áreas verdes en los espacios intermedios urbanos mejora la configuración espacial, optimiza el desarrollo medioambiental de las ciudades y enriquece la experiencia sensorial de los usuarios. La vegetación favorece la cohesión entre las estructuras edificadas y desempeña un papel fundamental en la mitigación de las islas de calor, mejorando el confort ambiental. Este artículo analiza dos proyectos urbanos en Barcelona, centrados en la implementación del verde: el Patio del Centro Deportivo Turó de la Peira (2019) y los Jardines de Sants (2017). Mediante documentación gráfica y un análisis comparativo de los recorridos en ambos, se identifican las estrategias de diseño aplicadas. Estas soluciones ofrecen un modelo replicable para otros contextos urbanos, demostrando cómo la implementación del verde en los espacios intermedios urbanos pueden contribuir a la creación de entornos más sostenibles.
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				ABSTRACT The integration of green areas in urban intermediate spaces improves spatial configuration, optimizes the environmental performance of cities, and enriches the sensory experience of users. Vegetation promotes cohesion between built structures and plays a key role in mitigating heat islands, thereby enhancing environmental comfort. This article analyzes two urban projects in Barcelona focused on green space implementation: the Patio of the Turó de la Peira Sports Center (2019) and the Sants Gardens (2017). Through graphical documentation and a comparative analysis of the paths in both projects, the applied design strategies are identified. These solutions offer a replicable model for other urban contexts, demonstrating how implementing greenery in intermediate urban spaces can contribute to the creation of more sustainable environments.
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				1. Introduction. Green Spaces in the Urban Intermediate Scale

				In recent years, the integration of green spaces into cities has improved the quality of life and urban well-being by addressing the human need to interact with nature. In addition to their environmental benefits, gardens possess profound cultural value, as reflected from the dawn of civilization in the mythical Gardens of Babylon—conceived as representations of paradise—and in various historical contexts since then. Over time, these spaces have evolved, adapting to social needs and transforming into places for aesthetic enjoyment, social interaction, rest, and cultural expression (Fariello, 2004; Monteys, 2021).

				Intermediate spaces are thresholds or transitional spaces where interactions occur between nature, built elements, and people. On the domestic scale, we find balconies, galleries, terraces, patios, and pergolas, which act as filters between interior and exterior spaces (Meignen et al., 2020), while in the urban context, these intermediate spaces become courtyards, small squares, streets, and corridors, establishing connections between buildings and the city’s open spaces. Because they are transitional spaces, they often incorporate vegetation, whether spontaneously or through planning.

				Vegetation in intermediate spaces can take various forms: trees that provide verticality and shade, shrubs that create visual barriers, climbing species that cover vertical surfaces like green curtains, and groundcover species that create continuity across horizontal surfaces. At the urban level, green spaces generate multiple benefits: they improve users’ quality of life and health (Vidal Yañez et al., 2023; Hartig et al., 2014); they optimize the energy efficiency of infrastructure; and they mitigate climate change and the urban heat island effect (Irfeey et al., 2023). 

				This study focuses on the city of Barcelona, where green spaces play a key role in sustainable development, as promoted by various municipal plans. The article analyzes the incorporation of green spaces into the regeneration of two degraded urban interstitial spaces: the landscape design of the inner block of the Turó de la Peira Sports Complex (2019) and the greening and urban integration of the Sants Green Corridor (2017). The objective is to highlight their formal, environmental, and perceptual benefits and to identify the strategies implemented that can be extrapolated to other Mediterranean urban contexts.

				2. Objectives and methodology

				This research seeks to understand how incorporating vegetation into urban interstitial spaces affects urban form, environmental development, and users’ perceptions. The methodological approach combines spatial and sensory analysis, focusing on the following categories: the project’s integration into the landscape; the route and its views; the relationship between vegetation and solar exposure; and the influence of sounds and smells on citizens’ perceptions. 

				Recent research (Ba et al., 2023) has shown that the interaction between smells and sounds in urban environments influences perceptions of environmental comfort, thereby validating the use of sensory walks as a methodology for evaluating these factors. Furthermore, studies on the combination of visual, acoustic, and olfactory stimuli in urban green spaces (Zheng et al., 2024; Zheng et al., 2020) have shown that aromatic vegetation and natural elements can reduce stress and enhance environmental perception.

				The combination of spatial analysis with multisensory evaluation through the sensory walk provides a solid foundation for identifying useful strategies for designing more sustainable and livable urban spaces.

				To this end, key points of intersection and convergence are identified, where observations were made. In addition, a graphical analysis is presented through plant drawings, elevations, and diagrams that allow for an examination of spatial organization and an understanding of how physical elements influence the sensory experience. Finally, the two cases are compared to identify strategies for integrating green spaces into intermediate spaces, and the study concludes with its contributions to the city.
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				3. The Implementation of Green Spaces in Barcelona

				In recent years, the Barcelona City Council has developed plans, initiatives, and grants to mitigate the city’s environmental problems. Currently, the city faces problems related to high levels of pollution and urban heat islands (Ajuntament de Barcelona et al., 2018) The city has particulate matter concentrations of up to 56 µg/m³, noise levels exceeding 65 dB, ozone (O₃) levels of up to 180 µg/m³, and nitrogen dioxide (NO₂) levels of up to 200 µg/m³ (Barcelona City Council, 2023).

				These plans promote the introduction of vegetation and biodiversity in the metropolitan area to reduce the negative effects of heat islands and air pollution, improve residents’ quality of life, transform urban space into a healthy environment, and encourage citizen participation (Table 1).

				Efforts are aimed at transforming the city by introducing vegetation on an urban scale, recognizing its positive impact on the environment. Table 2 details projects that promote the regeneration of the existing urban structure through the integration of vegetation.

				A similar approach to integrating vegetation into existing infrastructure is evident in other cities. For example, in New York, the High Line revitalizes a former railway viaduct into an elevated park that connects different neighborhoods (Huebner, 2019). In Madrid, the Madrid Río Project is transforming a former stretch of highway into an extensive green corridor, improving the city’s ecological connectivity (Figueroa et al., 2020). In Valencia, the Parque Central is transforming the city by creating green spaces, improving infrastructure, and reclaiming obsolete industrial areas (López Pardo, 2013).

				4. The Garden Courtyard at the Turó de la Peira Sports Center 

				The winning proposal in the competition, by architects Anna Noguera and Javier Fernández, was recognized for the building’s integration into the landscape—incorporating greenery into its facade—and for its commitment to sustainability and respect for the environment (Style et al., 2020).
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					Plans and Initiatives

				

				
					Year

				

				
					Objective

				

				
					Living rooftops and green roofs

				

				
					2015

				

				
					Optimize the social, environmental, and energy performance of rooftops and green roofs. (Barcelona City Council, 2015)

				

				
					Plan for Improving Air Quality in Barcelona

				

				
					2015–2018

				

				
					Combat air pollution and improve quality of life by reducing emissions. (Barcelona City Council, 2015)

				

				
					Plan to Promote Green Infrastructure

				

				
					2017

				

				
					Expand and improve the functionality of urban green infrastructure, involving citizens. (Barcelona City Council, 2017)

				

				
					Nature Plan

				

				
					2021–2030

				

				
					A participatory strategy to design a green city connected to the metropolitan network by 2050. (Barcelona City Council, 2021).

				

				
					Tree Master Plan

				

				
					2017–2030

				

				
					To create a healthy and biodiverse urban ecosystem with native and adapted species. (Barcelona City Council, 2017)

				

				
					Urban Agriculture Strategy

				

				
					2019–2030

				

				
					Increase the amount of agricultural land in the city using an agroecological model. (Barcelona City Council, 2019)

				

				
					Green and Biodiversity Plan

				

				
					2012–2020

				

				
					Set goals for the conservation of green spaces and biodiversity in the city. (Barcelona City Council, 2013)

				

			

		

		
			
				Table 1: Plans and Initiatives in Barcelona to Promote Green Spaces. (2024)

			

		

		
			
				Table 2: Projects from 2017 to 2024 supported by these initiatives. (2024)

			

		

		
			
				
					Plans and Initiatives

				

				
					Competition

				

				
					Year

				

				
					Project

				

				
					Objective

				

				
					Green and Biodiversity Plan

				

				
					Urban Renewal of the Sants Railway Corridor

				

				
					2017

				

				
					Sants Elevated Gardens

				

				
					Integration of the urban fabric of the former Sants railway corridor.

				

				
					Renovation of the Villa Urania Civic Center

				

				
					2017

				

				
					Villa Urania Civic Center

				

				
					Renovation and expansion of a civic center.

				

				
					Landscape design competition for the interior of the city block

				

				
					2019

				

				
					Turo de la Peira Sports Center

				

				
					Urban regeneration of an inner block and construction of a new sports complex

				

				
					Living rooftops and green roofs

				

				
					1stGreen Roof Competition

				

				
					2017

				

				
					10 Roofs

				

				
					Multifunctional green spaces that enhance community integration and the energy efficiency of buildings.

				

				
					Superblocks of the Ensanche District

				

				
					Green Corridors Competition

				

				
					2022-2023

				

				
					Consell de Cent

				

				
					Providing public space and greenery for the city.
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				Figure 1: Previous condition of the inner courtyard. Anna Noguera (2017)
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				4.1. Integration of the Project into the Landscape

				The Turó de la Peira neighborhood is characterized by its high density, with high-rise residential buildings constructed between the 1950s and 1980s. Recent initiatives by the municipal government have focused, among other actions, on implementing a network of greenways and small plazas starting from Turó de la Peira Park, located at the highest point of the neighborhood. The sports center proposal is part of this comprehensive urban development project.

				The courtyard, located within a triangular block surrounded by buildings and a school, housed two obsolete sports facilities: an outdoor multipurpose court and an indoor swimming pool. There was a 7.4-meter elevation difference between the longitudinal streets, bridged by concrete walls and stairways, creating fragmented and disconnected spaces with hard surfaces that hindered circulation and urban integration (Figure 1).

				The project proposes transforming this space into a more natural and cohesive environment. To achieve this, it consolidates all sports-related functions into a single building, leaving open space for a landscaped courtyard that integrates the entrances to the buildings and the passageways between the side streets, turning the site into a social gathering place and a gateway to the sports facilities (Arribas, 2020). 

				The strategy for addressing the elevation difference incorporates terraced levels that follow the topography, with vegetated ramps and slopes, which give the landscaped courtyard a dynamic character (Figure 2). The building also adapts to the elevation difference, with different entrances at different levels.

			

		

		
			
				Figure 2: Cross-section of the Patio Turó de la Peira. (2024)
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				Serving as a backdrop to the landscaped courtyard, three of the sports center’s four facades feature green galleries, creating the impression that the garden extends vertically as well.

				These consist of two layers: an inner layer formed by a curtain wall of extruded polycarbonate modules with UV protection, and an outer layer, which consists of a lightweight metal structure with a system of planters that allow climbing plants to grow and spread across the building envelope. This design is repeated vertically, creating four rows of planters that wrap around the building (Figure 3).

				The circulation systems—ramps and stairs—leading up to the multipurpose sports court are located in the space between the two facade structures, except on the northeast facade, which does not include circulation elements but maintains the gap between the building and the green facade.

				The green wall’s planting system is hydroponic, due to its lightness and water-absorption capacity. The building also features a rainwater tank that collects water from the roof and reuses it for irrigation. 

				4.2. The Pathway and Views

				The project prioritizes connections between the city, the building, and the landscaped space, offering a route that contributes to the neighborhood’s regeneration. Key points along this route are analyzed, where the incorporation of greenery enhances sensory stimuli such as views, sunlight exposure, sounds, and smells. 
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				The first of these key points is located at the entrance porch off Sant Iscle Street, “the green funnel,” followed by a second point in the middle of the courtyard, “the connecting courtyard.” Finally, the third point is located in the semi-covered space at the lower corner, “the green passage” (Figure 4).

				These are places where the characteristics and treatment of the space change, which is why they are considered transit zones or intermediate spaces.

				a. The Green Funnel 

				The street opens up at the corner of the sports center, creating two entrances. One provides access to the building via a porch and a balcony overlooking the inner block, while the other leads to the landscaped courtyard via a gently sloping path (Figure 5). 
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				Figure 3: Facade detail. (2024)

			

		

		
			
				At this point, the building’s facade breaks down into layers, blending with the courtyard’s greenery. The forms created by the vegetation are clearly visible, with climbing species such as English ivy (Hedera helix), Thunbergia (Thunbergia alata), and honeysuckle (Lonicera implexa) standing out as they form a green, semi-transparent vertical curtain of foliage. Beneath this curtain—and further emphasizing the green funnel—the entire perimeter of the facade is outlined by a mass of plant mounds composed of asparagus (Asparagus officinalis), reinforcing the sense of visual continuity with the facade’s vertical structure and guiding visitors toward the courtyard.

				Views converge on this funnel-shaped space before opening up toward the interior of the building or down toward the garden. From the street, the immersion in greenery is immediate, offering a seamless connection to the surrounding pathways.
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				Figure 4: The Route and Viewlines. (2024)
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				Figure 5: Points along the route. 1) Green curtain of climbing plants; 2) Asparagus fern stand; 3) Stand of canasteta, steppe, and mastic; 4) Hackberry tree; 5) Aleppo pine; 6) Australian oak. (2024)
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				b. The Green Connecting Courtyard 

				The garden is designed with terraced levels to compensate for the differences in elevation between the streets, featuring a central platform situated between ramps, where a terrace with a playground and benches is located. From this vantage point, one can appreciate the cohesion that the greenery creates among the buildings.

				On the one hand, it maintains the privacy of the residences and balances the brick surfaces with greenery. On the other hand, it creates visual continuity between the garden’s green slopes and the sports center’s facades, which, with their green envelope, lend a sense of lightness and dynamism.

				From this point along the route, a visual fusion is created between the courtyard’s vegetation and the green curtain of the facade. In the courtyard, shrubs such as the canasteta (Anthyllis cytisoides), rockrose (Cistus spp.), and mastic (Pistacia lentiscus) form compact, rounded clumps that delineate the paths. Along the route, trees such as the hackberry (Celtis australis), the Aleppo pine (Pinus halepensis), and the Australian oak (Eucalyptus camaldulensis), which provide vertical accents and, together with the shrubs, create an overlapping of visual planes, where the vegetation masses of the courtyard are perceived in the foreground, followed by the green curtain, and, in the background, the sky. These plant masses project toward the facade—the courtyard’s scenic backdrop—and, in turn, the greenery of the facade projects toward the courtyard (Figure 5). 
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				c. The Green Passage

				The third point along the route is located at the building’s entrance from the lower corner, providing direct access to the pool level. This space, situated in a small plaza beneath the void between the two layers of the facade, offers a sense of seclusion. 

				At this point, the facade’s green curtain and its transparency overlap with the plant masses in the courtyard. The facade acts as a visual filter, screening the views toward the courtyard and the sky (Figure 5).

				4.3. Greenery and Sun Exposure 

				The courtyard’s vegetation, consisting of trees and shrubs, creates microclimates and shade that mitigate direct solar radiation, providing coolness and comfort. 

				The sports center’s green facades—facing northeast, southeast, and northwest—act as solar filters, creating a microclimate that reduces indoor heat. The building features 11 motorized openings and 24 smart skylights for cross-ventilation, regulated by sensors. The double facade creates an intermediate space on the ramps that dissipates heat, improving energy efficiency and reducing the need for cooling.

				4.4. Greenery, Sounds, and Scents 

				In the courtyard, natural sounds—such as birdsong and the wind rustling through the leaves—act as an acoustic barrier, masking traffic noise and even sounds from nearby homes and the schoolyard. The scents of the surroundings enrich the sensory experience, combining the earthy and citrusy notes of the Aleppo pine (Pinus halepensis) with the floral and herbaceous tones of lavender (Lavandula angustifolia) and rosemary (Salvia rosmarinus). In addition, the climbing plants on the facade emit fresh, floral fragrances—such as those of plumbago (Plumbago auriculata), Azorean jasmine (Jasminum azoricum), and honeysuckle (Lonicera implexa)—fostering a connection with nature.

				5. The Green Corridor in the Sants Gardens 

				Over the past century, the route of the train and metro tracks through the heart of the Sants neighborhood has represented a significant divide in its urban and social fabric. With an eight-track platform and an average width of 35 meters, this infrastructure divided the neighborhood into two virtually isolated sectors, extending 700 meters to the border with the neighboring municipality (Figure 6). This situation has also led to various urban problems, such as noise pollution and environmental degradation (Godia, 2012). 
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				In 2002, municipal authorities launched an urban revitalization project for the railway corridor, which ruled out burying the infrastructure underground due to technical and economic difficulties. Instead, they opted to cover it with a lightweight, transparent structure made of prefabricated concrete trusses, atop which a landscaped walkway would be built. This promenade would connect the two sections of the neighborhood and form a green corridor extending across several municipalities, promoting urban regeneration and environmental sustainability. The Sants Corridor Garden would be a key element of this project, providing a pedestrian route linking large existing parks and connecting the neighborhood to the “Green Corridor” (Godia, 2012).

				5.1. Integration of the project into the landscape 

				The green corridor begins at Plaza de Sants and continues to the intersection with Riera de Tena Street, where the Mercat Nou metro station is located; it then continues along Rambla de Badal and ends at Riera Blanca Street, coinciding with the Mercat de Santa Eulàlia station, which is located in the municipality of L’Hospitalet de Llobregat. 

				Along its route, the canopy rises between 4 and 14 meters above the side streets. This elevation difference is addressed in two ways: in some sections, the structure is glazed to connect the train visually tracks with the city, reducing noise pollution, while in others, green slopes are created to integrate the infrastructure into the surroundings, “allowing the vegetation on the roof to spill over onto the side streets, supporting pedestrian ramps that provide natural access to the upper walkway” (Godia, 2012, p. 11). In those sections where the truss is not transparent, it is covered on the sides with a metal mesh through which plants hang.

				The rooftop gardens offer two parallel linear paths: one shaded and the other sunny. In the space between them—taking advantage of the difference in clearance between the railroad tunnel and the subway tunnel—a slope is arranged with a complex topography, densely landscaped with groundcover plants, shrubs, and trees, creating a natural environment that lessens the feeling of being in the city. 

				Along the corridor, at the intersections with the neighborhood’s main thoroughfares, several rooftop access points are provided, equipped with ramps, stairs, and elevators. These points, spaced evenly, help integrate the elevated gardens with the surrounding area and facilitate cross-connections. Small plazas are created on either side of the corridor; these are paved and furnished with street furniture and vegetation, helping to soften the transition between the covered infrastructure and the existing urban fabric.
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				5.2. The Route and Viewlines

				The analysis conducted in this case focuses on the longitudinal route, highlighting three sections: “the access threshold,” at the start of the corridor; “the connecting green slope,” coinciding with the entrance to the metro station; and finally, “the intersection of green corridors,” at the junction with the Riera de Badal. 

				These three points represent the most significant intermediate spaces between the urban fabric and the linear infrastructure, resolved by the presence of greenery. They are junctures—where routes intersect, and topographic levels change—that offer very different perspectives on the immediate surroundings and incorporate greenery into the urban landscape (Figures 7, 8). 

				The entrance 

				The first section begins with a large open plaza (Figure 9). A series of posts guides us toward the gardens, and a canopy between them provides shade, clearly marking the gently ascending ramp entrance. This structure creates a sense of shelter, frames the garden’s greenery in the background, and serves as an intermediate space that facilitates the transition between the plaza and the infrastructure. On the sides, between the posts, there are Corten steel planters with mesh so that plants can climb up the surface; by creating a discontinuous vertical green plane, they help frame the perspective.

				The wall separating the corridor from the side street is topped by a planter with climbing plants that entwine around the metal railings. The greenery on the railings defines a boundary that marks the path through the gardens and connects to the sloping green embankment, with ramps providing access to the gardens and, beyond that, to the trees in front of the buildings. The plaza in front of the market, at the end of the section, serves as an intermediate, transitional space where the system of ramps integrates with the green slope, acting as the link between the built-up area and the infrastructure.

				The green slopes, on which the ramps are arranged in a triangular pattern, are covered with groundcovering species such as English ivy (Hedera helix), red fescue (Festuca arundinacea), perennial ryegrass (Lolium perenne), and Bermuda grass (Cynodon dactylon), creating a visual effect of continuity. These create vegetative carpets that soften the transition between the urban environment and the corridor’s green spaces, providing a sense of fluidity and connection between the two (Figure 9).

				At this point, the corridor is at the level of the buildings’ second floors, so a row of tipuana trees (Tipuana tipu) has been planted to protect the facadeshomes’ facades. On the other side of the corridor, it connects to the neighborhood’s community facilities via a 

			

		

		
			
				balcony. From this point on, the standard section of the corridor begins, featuring a central embankment and paths on both sides.

				The Green Connecting Slope 

				The second access point to the Jardines de Sants is at the intersection of Riera de Tena and Burgos streets, near the entrance to the Mercat Nou metro station (Figure 10).

				The urban void on both sides of the corridor is expanded by the demolition of some obsolete buildings, and the existing underpass beneath the railroad is also enlarged. The building that formerly housed the metro maintenance facilities (1929) is preserved for future use as a community facility.

				In this section of the route, the strategy involves incorporating a vegetated slope with groundcover species, accompanied by stairs leading directly down to the metro station, as well as zigzagging ramps that cross it, creating a sense of immersion in a green environment during the ascent (Figure 10).

				The infrastructure is enclosed in glass, and an elevator connects to the roof. In addition to the groundcover plants, the slope features poplars (Populus teixana), which provide vertical presence that contrasts with the groundcover’s horizontal continuity. These trees, in addition to providing shade, create a sense of freshness and dynamism in the space with their straight trunks and elongated leaves that move gently in the wind, forming a welcoming area in front of the station entrance.

				The experience on Burgos Street is rewarding on a human scale: the similar heights of the buildings in the historic center and the adjacent slope provide a sense of comfort for pedestrians and allow the view to extend further, connecting the greenery of the slope in the foreground with the trees along the corridor in the middle ground, and finally with the sky in the background. From the zigzag staircase-ramp system, the views are toward the residential buildings. 

				The intersection of green corridors 

				The third stage of the route reveals a notable expansion of views, as the elevated corridor intersects Rambla de Badal, a pedestrian street that spans a high-capacity roadway. This point marks a pause in the rhythm established in the previous sections, in which the buildings defined the surrounding space. A larger scale is perceived, although this sensation is mitigated by the visual connection between the promenade and the gardens (Figure 11).

				The boulevard runs about nine meters below the Sants Gardens, which are located here at their highest point relative to the city—nine meters above the boulevard—and reach the roof level of some 
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				Figure 6: Aerial view—Old railroad tracks. Institut Cartogràfic i Geològic de Catalunya (2008) 
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				Figure 7: The route and sightlines. (2024)
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				Figure 8: Points along the route. 1) Groundcover species: ivy, red fescue, ryegrass, and Bermuda grass; 

				2) Poplar trees; 3) Date palm; 4) Tibidabo Mountain. (2024)
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				buildings. Continuity along the Rambla—a major urban thoroughfare—is ensured by two systems of escalators and glass-enclosed elevators on both sides of the corridor, as well as by two underpasses that provide access to the facilities, commercial spaces, and residences adjacent to the railway infrastructure. 

				At this point, the linear greenery of the railings and the central green embankment are interrupted in the gardens, replaced by pergola-like elements. The infrastructure is laid bare, and the views extend far into the distance to the north, framed by two rows of palm trees, over the greenery of the Collserola mountain range, with the sky serving as the visual culmination. Furthermore, the corridor’s structural system is glazed, making the interior visible—a decision that adds a distinctive architectural element to the urban environment. This transparency allows passersby to perceive the continuity between the gardens and the boulevard, fostering a sense of openness and fluidity. 

				5.3. Greenery and Sun Exposure 

				Sunlight and the integration of greenery are essential to the design of the Jardines de Sants corridor, influencing thermal comfort and urban quality. The pergola at the first point along the route provides shade, enhancing the space’s coolness and serving as a visual transition between the urban environment and the gardens. At the second point, vegetation creates microclimates that lower temperatures and provide natural shade, enhancing comfort and mitigating the heat island effect. At the third point, the trees on the central embankment and the solar-panel structures at the intersection with Rambla Badal not only provide shade and a place to rest but also generate renewable energy. The shade provided by the trees between the infrastructure and the buildings maintains a pleasant temperature, promoting sustainability and urban quality of life. In summary, the combination of greenery and structures designed to provide shade improves both thermal comfort and the livability of public spaces.
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				Figure 9: Floor Plan – Section 1 – First Point of the Route. (2024)
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				5.4. Greenery and Scents 

				Upon entering the gardens from Capmany Street and Highway N 340, one notices a sweet, herbaceous scent from the pagoda tree (Sophora japonica). In the Sants Gardens, fresh scents come from groundcover species such as red fescue (Festuca arundinacea), perennial ryegrass (Lolium perenne), and Bermuda grass (Cynodon dactylon). The soft, sweet scents of the Tipuana (Tipuana tipu) and the Acacia (Acacia floribunda), along with vines such as yellow jasmine (Campsis radicans) and Distictis (Distictis buccinatoria), enrich the sensory experience throughout the garden. 

				6. Discussion

				This research highlights how incorporating greenery into urban interstitial spaces affects form, the environment, and users’ perceptions. Through a comparative analysis of the two case studies, urban design strategies have been identified (Table 3).

				7. Conclusions

				Based on the comparative study of both cases, strategies have been identified that can be replicated in other Mediterranean urban contexts:

				Nature in the regeneration of urban spaces

				The integration of vegetation into urban interstitial spaces reinforces physical and visual connections at different scales and acts as a key element in the regeneration of fragmented urban areas. In the Turó de la Peira courtyard, the terraced layout bridges the elevation difference between the streets, connecting the courtyard to its immediate surroundings. 
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				Table 3: Comparison of Implemented Strategies. (2025)
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					Garden Courtyard of the Turó de la Peira Sports Center

				

				
					Sants Gardens Corridor

				

				
					Intermediate space

				

				
					5,489 m² green courtyard

				

				
					31,300 m² green corridor

				

				
					Route and visual connections

				

				
					Crossing the courtyard offers a pleasant route that integrates with the neighborhood’s mobility.

					The triangular path addresses the topographic slope and the various entrances to the building.

					The green facade serves as a scenic backdrop for views that connect the garden’s greenery with the sky

				

				
					A new linear path is incorporated, offering distant views of the rooftop gardens, the trees lining the side streets, and the Collserola mountain range.

					The corridor integrates with the urban environment, facilitating inclusive cross-neighborhood connections and enhancing the urban character of gathering places: streets and plazas.

					Greenery—arranged in flower beds, slopes, railings, and clusters of trees—lines the pathways, integrates the infrastructure into the urban landscape, and creates attractive vistas.

				

				
					Greenery and Solar Irradiation

				

				
					The green facade reduces direct solar radiation on the building, increasing thermal comfort and extending the period of use compared to the original situation.

					The vegetation in the courtyard creates microclimates and shade in an outdoor space reclaimed for the public.

				

				
					Both sunny and shaded areas are provided. The vegetation and pergolas offer environmental comfort and visual transition.

					The use of vegetation in its various forms creates microclimates, reduces the urban heat island effect, and improves citizens’ quality of life.

				

				
					Greenery and Scents

				

				
					Fresh, herbaceous scents are noticeable, including the smell of wet earth.

				

				
					A wide variety of vegetation is arranged to provide fresh, herbaceous scents, including the scent of wet earth.

				

				
					Greenery and Sounds

				

				
					The courtyard has become a refuge from the hustle and bustle of the city, where natural sounds such as birdsong and the rustling of leaves and branches in the wind can be heard.

				

				
					Although urban noise is present, the sounds of nature—such as birdsong—mask it.
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				Figure 10: Plan – Section 2. Second point along the route. (2024)
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				Figure 11: Plan – Section 3. Third point along the route. (2024)
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				At the same time, the greenery enhances the cohesion of the space. In the Sants Gardens, the vegetation along the corridor serves as a fabric linking the adjacent urban grids. Furthermore, the arrangement of the sloped embankments allows the railway structure to blend into the urban landscape, creating a sense of continuity. The corridor enhances the structure’s intersection with the adjacent streets through new plazas, restoring cross-connections on both sides of the infrastructure, facilitating mobility, and providing attractive views.

				Form and Composition of Vegetation Elements 

				Greenery can be formally arranged in horizontal, vertical, and sloped planes, creating unified perspectives that integrate existing buildings and infrastructure. Through their texture, color, and form, these overlapping planes stitch together the fragmented elements of the urban landscape. In the Patio Turó de la Peira, shrub species form rounded masses that delineate the path and overlap with the trees, which project onto the building’s green curtain. This element connects with the sky, creating a dynamic relationship between the different layers of vegetation. In the Sants Gardens, the vegetation extends along the path, from the sloping embankments that run alongside ramps and stairs to the railings covered with climbing plants. In addition to defining the path, these elements integrate with the upper garden and with the tree canopies of the adjacent streets. On a broader scale, the vegetation links the path with the palm trees along the Rambla de Badal and the Collserola mountain range in the distance, expanding the scale of connection between the green space and its urban context.

				Green and Attractive Mobility

				The incorporation of sensory experiences along the route promotes pedestrian mobility, overcoming urban fragmentation and disconnections. This is achieved by integrating visual, olfactory, and auditory elements that enrich the user’s experience. In the Patio Turó de la Peira, three key points along the route are identified: the first creates a sense of openness toward the courtyard; the second highlights the visual connections between the vegetation and the buildings; and the third projects the semi-transparent curtain of vegetation toward the sky. At each point, users perceive natural scents and sounds such as the rustling of leaves and birdsong. In the Sants Gardens, the paths are also marked by significant visual experiences: the first expands the view toward the linear garden; the second links the sloping embankment to the elevated garden and nearby trees; the third connects the elevated garden to the promenade and the Collserola mountain range. Along the route, herbal scents and natural sounds soften urban odors and noise, enhancing the experience of the surroundings.
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				Vegetation to Mitigate Climate Change and Provide Comfort

				Vegetation plays a crucial role in mitigating climate change, particularly in reducing temperatures in urban environments. Likewise, incorporating green spaces into public areas reduces pollution and improves citizens’ health. In the Sants Gardens and the Patio Turó de la Peira, vegetation helps lower temperatures by approximately 1–2 °C in the immediate surroundings (Sarría et al., 2017), mitigating the urban heat island effect and improving the local microclimate. The shade provided by trees enhances users’ well-being, underscoring the importance of green spaces in creating cooler, more livable environments in densely populated urban areas.

				Transitional Spaces That Foster Social Interaction

				Urban transitional spaces should be designed to facilitate social interaction and enjoyment of the natural environment, integrating vegetation, sunny and shaded areas, and urban furniture that encourages children, adults, and older adults to linger and interact. In both case studies, the transitional spaces between built-up areas and green spaces provide places where users can rest, socialize, and connect with nature. These areas serve as functional corridors, facilitating urban connections and fostering social interaction and well-being. The strategies identified can be applied to degraded or fragmented urban contexts, where vegetation plays a key role in improving physical, visual, and environmental connections, promoting urban cohesion and pedestrian mobility, reducing pollution, and creating more sustainable, comfortable, and livable spaces.

				Conflict of interest. The authors declare no conflicts of interest.

				© Copyright: Fabiola Meignen-Martínez, Anna Martínez-Duran and Nuria Martí-Audí, 2026.

				© Edition copyright: Estoa, 2026.

			

		

		
			
				8. Bibliographic References 

				Ajuntament de Barcelona. (2013). Plan del Verde y de la Biodiversidad de Barcelona 2020. http://hdl.handle.net/11703/85102

				Ajuntament de Barcelona. (2015). Guía de azoteas vivas y cubiertas verdes. http://hdl.handle.net/11703/98793

				Ajuntament de Barcelona. (2015). Pla de millora de la qualitat de l’aire de Barcelona 2015-2018. http://hdl.handle.net/11703/83944

				Ajuntament de Barcelona. (2017a). Programa de impulso de la infraestructura verde urbana: Medida de gobierno. http://hdl.handle.net/11703/104927

				Ajuntament de Barcelona. (2017b). Árboles para vivir: Plan director del arbolado de Barcelona 2017-2037. http://hdl.handle.net/11703/115135

				Ajuntament de Barcelona. (2019). Estratègia d’agricultura urbana a la ciutat de Barcelona 2019-2030. http://hdl.handle.net/11703/116590

				Ajuntament de Barcelona. (2021). Plan Natura Barcelona 2021-2030. http://hdl.handle.net/11703/123407

				Ajuntament de Barcelona, Ventayol, I., Castells, C., Font, T., Franquesa, T., Gabàs, A. y Soldevilla, I. (2018). Plan Clima 2018-2030.  http://hdl.handle.net/11703/109461

				Ajuntament de Barcelona. (2023). Avaluació de la qualitat de l’aire a la ciutat de Barcelona. Informe 2022. http://hdl.handle.net/11703/132525

				Arribas, C. (2020). Tècnica anàlisi d’obra. Paisatgisme urbà. L’arquitectura viva del nou poliesportiu municipal del Turó de la Peira. 

				Ba, M., Li, Z. & Kang, J. (2023). The multisensory environmental evaluations of sound and odour in urban public open spaces. Environment and Planning B: Urban Analytics and City Science, 50(7), 1759-1774. https://doi.org/10.1177/23998083221141438

				Fariello, F. (2004). La arquitectura de los jardines: De la antigüedad al siglo XX. Mairea/Celeste.

				Figueroa, D., Martínez, D. y García, R. (2020). Revitalización urbana y la integración de la infraestructura verde: El caso del Proyecto Madrid Río. Urban Ecology Review, 35(2), 110-123. https://doi.org/10.1016/j.uer.2020.02.004

				Godia, S. (2012). Un edificio para el tren, un paseo para la ciudad. Intermedio libros.

				Hartig, T., Mitchell, R., de Vries, S. & Frumkin, H. (2014). Nature and health. Annual Review of Public Health, 35, 207–228. https://doi.org/10.1146/annurev-publhealth-032013-182443

				Huebner, J. (2019). IOP Conf. Ser.: Mater. Sci. Eng. 471, 092085. https://doi.org/10.1088/1757-899X/471/9/092085

				Irfeey, A. M. M., Chau, H. -W., Sumaiya, M. M. F., Wai, C. Y., Muttil, N. & Jamei, E. (2023). Sustainable mitigation strategies for urban heat island effects in urban areas. Sustainability, 15(14), 10767. https://doi.org/10.3390/su151410767

				López Pardo, J. M. (2013). Parque Central: Desarrollo en Valencia. https://riunet.upv.es/handle/10251/35630

			

		

	
		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				185

			

		

		
			
				Meignen, F., Martínez, A. y Martí, N. (2020). Greenery in intermediate spaces of the dwellings in the city of Barcelona. International Journal of Sustainable Development and Planning, 15, 801–811. https://doi.org/10.18280/ijsdp.150602

				Montenys, X. (2021). La Casa como jardín. Editorial Gustavo Gili

				Sarría, A., Fernández, E. & Gil, A. (2017). Cooling effects of urban green spaces in the city of Barcelona. Environmental Research Letters, 12(7), 074019.

				Style, O., Noguera, A., Saltó, X., Clavero, B. y Wassouf, M. (2020). Turo de la Peira: simulación termodinámica y datos de monitorización de un polideportivo y piscina interior EECN. CONTART 2020, 063. http://hdl.handle.net/20.500.12251/2163

				Vidal Yañez, D., Barboza, E. P., Cirach, M., Daher, C., Nieuwenhuijsen, M. & Mueller, N. (2023). An urban green space intervention with benefits for mental health: A health impact assessment of the Barcelona “Eixos Verds” Plan. Environment International, 174, 107880. https://doi.org/10.1016/j.envint.2023.107880

				Zheng, H., Luo, M., Wang, Y. & Wei, Y. (2024). Multi-Sensory Interaction and Spatial Perception in Urban Microgreen Spaces: A Focus on Vision, Auditory, and Olfaction. Sustainability, 16(20), 8809. https://doi.org/10.3390/su16208809

				Zheng, T., Yan, Y., Lu, H., Pan, Q., Zhu, J., Wang, C., & Zhan, Y. (2020). Visitors’ perception based on five physical senses on ecosystem services of urban parks from the perspective of landsenses ecology. International Journal of Sustainable Development & World Ecology, 27(3), 214–223. https://doi.org/10.1080/13504509.2020.1729272

			

		

		
			
				Green in urban in-between spaces. The Garden Courtyard of the Turó de la Peira Sports Center and the Sants Green Corridor in Barcelona

				Fabiola Meignen-Martínez, Anna Martínez-Duran y Nuria Martí-Audí

			

		

	OEBPS/image/Figura_8-c.jpg





OEBPS/image/20.png





OEBPS/image/Figura_5-a.jpg





OEBPS/image/98.png





OEBPS/image/by-nc-sa.png





OEBPS/image/CROSSMARK_Color_square.png





OEBPS/image/Figura_9-a.jpg
.-
—{ [T
[T I.I?
7=
7

I
Y
/

11 p-—€
—

/—
% 00

= |‘=.
'iﬁf.-

b =
il'—ﬂilIE .
- ==

Y / /
@ _'-'._.|
T !!.

S L
=

§\

" ‘."'~
N\

!

S
o\ ¢

N )

N

8

N

0%
o
3

S

.2 $
TR

S5\,

=
=

§ X /

s

7 » l / /,/ 7
.“}'//// /v -
"

N

D
N

NN
§\\\
§u\
0
. Q\\\'ﬁ\\s
N N
\\\\\\\\\\\\\\\\\\\\\\\\
w¢
%‘ =
O
P
N ~Q\‘
N

O

P
N\\
N

O
O ‘
9
\\\\“'\-. N\ N
=
‘§\\

)
ul
=
o)

L
\§ g
‘\ )
“‘

\®\\\\\\\\\

§\\§
\
W

N\
N
AN

N X
N \

/s

X

(=]

s

S

(S

3
@z

[

N N

N






OEBPS/image/Figura_8-d.jpg





OEBPS/image/Figura_11-a.jpg
0
10
20 30
40
50

SR S

— w ‘\\\\\‘§ \\‘\\
SN\ N N
\

N\

\\\\\\\\\\\\\\\\
Sy






OEBPS/image/figura_6.jpg





OEBPS/image/Figura_9-b.jpg
Jardines de Sants
+5,50m

CSA Can Vies
Calle Antoni de

I
I
|
I
: Capmany 0,00 m
I
I
I






OEBPS/image/Figura_10-b3.jpg
5

10

15

20





OEBPS/image/Figura_5-d.jpg





OEBPS/image/Figura_10-b1.jpg
5

10

15

20





OEBPS/image/27.png





OEBPS/image/Figura_8-e.jpg





OEBPS/image/110.png





OEBPS/image/Figura_1-a.jpg





OEBPS/image/Figura_1-b.png
o — - ————r

.
i
i






OEBPS/image/800px-ORCID_iD.svg.png





OEBPS/image/Figura_8-f.jpg





OEBPS/image/6.png





OEBPS/image/Figura_10-b2.jpg
Calle Antoni de
Capmany 0,00 m

Jardines de Sants
+ 6,00 m

Calle de Burgos
-3,70m






OEBPS/image/Figura_5-e.jpg





OEBPS/image/Figura_4.png
-

Calle de. Sant Iscle

+64.50

1.

+ 58.65

74

61.00

+64.80

I
|
|
T 1

Escuela
Calderdn de la
Barca






OEBPS/image/26.png





OEBPS/image/Figura_5-f.jpg





OEBPS/image/5.png





OEBPS/image/43.png





OEBPS/image/Figura_2.png
— Calle Sant Iscle Nivel pista polideportiva
0,00 m +3,76 m

i

v
— | “ ”
\\
— Nivel piscina L . ) !
10 15 20 3,60 m Calle del Doctor Pi i Molist

-7,00 m





OEBPS/image/Figura_3_2.png
Anclaje de acero inoxidable,

s
T

soporte de malla, jardinera y
fachada verde

Pasarela de mantenimiento

Sistema modular de

policarbonato con
proteccion UV

Jardinera para plantacion

hidropénica

Malla de acero

electrosoldada galvanizada,
fijada mecanicamente a la
estructura por donde trepan
las plantas

Rampa desde la Calle Sant

B st omoeoe o e

—

Iscle hacia la pista del
polideportivo






OEBPS/toc.xhtml

		
			
			


		
		
		Lista de páginas


			
						165


						166


						167


						168


						169


						170


						171


						172


						173


						174


						175


						176


						177


						178


						179


						180


						181


						182


						183


						184


						185


			


		
		
		Puntos de referencia


			
						Cover


			


		
	

OEBPS/image/32.png





OEBPS/image/93.png





OEBPS/image/Figura_7.jpg
b

,
‘
:
;
\
W\ X

> P
S
X XX






OEBPS/image/35.png





OEBPS/image/22.png





OEBPS/image/Figura_8-a.jpg





OEBPS/image/Figura_5-c.jpg





OEBPS/image/Figura_10-a.jpg
N
—_—_E
0 10 20 30 40 50 @





OEBPS/image/Figura_8-b.jpg





OEBPS/image/114.png





OEBPS/image/1.png





OEBPS/image/Figura_5-b.jpg





OEBPS/image/Figura_10-b.jpg
Calle Antoni de
Capmany 0,00 m

Jardines de Sants
+ 6,00 m

Calle de Burgos
-3,70m






