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Negotiating between the 
urban landscape and the 
domestic space: adaptive 
climates in Ostiense (Rome) 

Technological rationalization of 
recent decades has definitively 
dissociated the management of 
comfort from its context. The 
“passivation” and “efficiency” of 
spaces of everyday life have led 
to a technological setup capable 
of altering temperature, lighting, 
and ventilation to achieve a 
standard, rather than a perceptive 
level of comfort. This “techno-” 
functionalism, however, is 
neither neutral nor democratic. 
By looking at the consumption 
patterns in the Mediterranean 
area, energy consumption increases 
significantly during the summer 
due to heat waves and the Urban 
Heat Island (UHI) effect, caused 
by impermeable surfaces, limited 
vegetation, and poor urban 
ventilation. The widespread use 
of cooling and ventilation systems 
leads to high energy demand, 
with environmental and economic 
consequences. However, access 

keywords
urban heat island
climate change
comfort 
energy landscape

Introduction

The concept of resilience, originally associated 

with the resistance of materials, has gradually 

assumed a central role in urban and territorial de-

bates. The literature distinguishes among engi-

neering, ecological, and evolu-

tionary resilience (Holling, 1973; 

Davoudi, 2012).

Engineering resilience is 

based on the idea that a sys-

tem, following a disturbance, 

has the capacity to return to 

its previous state of equilibri-

um. When the concept inter-

sects with the field of ecolo-

gy, resilience comes to indi-

cate the ability of a system 

to absorb a certain degree 

of shock without altering its 

fundamental structure.

While both of these per-

spectives rely on the notion 

of equilibrium, either to be 

maintained or restored, evo-

lutionary resilience ques-

tions the very existence of 

such a state, acknowledging 

the dynamic and transform-

ative nature of socio-ecolog-

ical systems (Scheffer, 2009). 
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to these systems is not guaranteed 
for everyone, especially for those 
living in energy poverty, renters, 
or people in precarious housing 
conditions. Urban policies often 
prioritize technological models 
such as Positive Energy Districts 
and Near Zero Energy Buildings, 
which are frequently unsuitable 
for the existing building stock and 
more accessible in countries with 
greater investment capacity, thus 
reinforcing disparities between 
Northern and Southern Europe. 
Working with the actual capacity for 
renewable energy production, energy 
flexibility, and energy efficiency 
within given urban contexts is the 
perspective that interests PED4ALL, 
an European research project deeply 
connected to the specific context of 
Ostiense, a neighborhood adjacent 
to the city centre of Rome.  Based 
on the recognition that current 
energy adaptation strategies have 
little room to take root in a district 
such as Ostiense, this contribution 
proposes a number of strategies 
for energy transition which are 
elaborated from the specificities 
of the site: analyses span from the 
domestic energy behaviors associated 
to a low-performing building stock, 
the quantity and quality presence 
of vegetation and wet areas, the 
geographies of paving and building 
materials, wind strengths and 
directions. The result of the design 

Davoudi (2012) explains that evolutionary re-

silience promotes the understanding of urban 

systems as complex and interconnected so-

cio-spatial systems, while Geddes (2003 cit-

ed in Mancuso) draws strength from the evo-

lutionary conception of the city through the 

co-operation of its inhabitants.

However, the transition from theory to prac-

tice has rendered the concept increasingly am-

biguous. The drive toward “resilience” has, in 

many cases, resulted in an acceleration of ef-

forts to identify rapid, efficient, and econom-

ically sustainable solutions aligned with log-

ics of performance and accountability. Yet this 

pursuit of efficiency has often privileged tech-

nical and administrative criteria, overlooking 

the actual needs of citizens and local commu-

nities (Carrosio, 2020).

exploration offers a possible way 
to adapt to the changing climatic 
conditions and to enhance the 
opportunities to reduce energy 
use. Like the analyses, the 
configurations that attempt to 
spatialise the possibilities of 
energy-climate resilience work 
at very different scales, from the 
domestic space to the street, to 
the vacant lot, up to the level of 
the river park crossing the area. 
They are certainly not ready-
made answers, but rather keys 
to understanding and discussing 
the adaptability of existing parts 
of the city.
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In the name of resilience, adaptation strat-

egies have frequently taken the form of top-

down interventions. This has, in some instanc-

es, produced a widening gap between pro-

posed solutions and social or  territorial de-

mands, generating unequal and sometimes 

counterproductive outcomes. Conceived in 

this way, resilience risks becoming a technical 

rhetoric, functional to the justification of pre-

determined decisions rather than an opportu-

nity to radically rethink the relationship be-

tween planning, governance, and spatial jus-

tice (Magnani, Carrosio, Osti, 2020).

Within this framework lies the work that be-

gan as a master’s thesis and then expand-

ed within the European research project PED-

4ALL, promoted by JPI Urban Europe. The re-

search investigates the application of Posi-

tive Energy Districts (PEDs) in three Europe-

an contexts: Ostiense in Rome, the Abattoir in 

the Cureghem district of Brussels and Kizilay 

Boulevard in Kartal, Istanbul.

PEDs were conceived as an integrated ap-

proach capable of combining renewable ener-

gy production, flexibility and efficiency. How-

ever, their implementation in historic and con-

solidated urban areas often encounters build-

ing constraints, governance short comings and 

an excessive focus on technical parameters 

(Ranzato, Vanin, Cristiano, 2022).

Specifically, the Ostiense district, located in 

Municipio VIII (the eighth district of Rome) in 

the southern area of Rome, between the Au-

relian Walls and the Tiber River, belongs to the 

compact1 part of the city. The morphology is 

predominantly characterized by a residential 

fabric built between the 1930s and the 1960s. 

It then unfolds into large, disused industri-

al and commercial areas. From an industrial 

hub to a territory in search of a new identity, 

Ostiense has always embodied a transforma-

tive character. The urban environment of Ost-

iense appears as an extremely specific and at 

times hostile context, marked by high temper-

atures, a lack of vegetation, air pollution and 

high population density. It constitutes a veri-

table ecological niche where only species (both 

human and non-human) adapted to such par-

ticular conditions can thrive.

Climate change, with its rapid and radical 

transformations challenges the resilience of 

these urban structures, highlighting the need 

to rethink these European urban models.

The aim of this article is to conduct an analy-

sis grounded in the real conditions of the case 

study, questioning the standardized tech-

no-functional approaches of the energy transi-

tion, and exposing their social and spatial limi-

tations, while opening up possibilities for more 

equitable and adaptable forms of energy-cli-

matic resilience.

The paper is structured into six main sections. 

The following section, Theoretical Framework 

and Methodology, explaining how the mas-

ter’s thesis Ostiense Bioclimatica was devel-

oped and how it expanded alongside the Eu-
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ropean research project PED4ALL. Urban Heat 

Island and Urban System: The Correlation be-

tween the Energy Production System and the 

Urban Heat Island in Rome, highlights the se-

verity and persistence of the urban heat is-

land phenomenon and its negative impacts on 

the national electricity system. The Behaviour 

of Vegetation within the Urban System, draw-

ing on experiments conducted in the United 

States, Japan, and Rome, provides a qualita-

tive overview of the effects of vegetation as 

the main passive cooling device. Analysis and 

Design Speculation, together with its subsec-

tions, presents a primarily climatic analysis of 

the Ostiense context, describing a range of de-

vices for the implementation of passive and 

active solutions in the neighborhood. Domes-

tic Practices and the Paesaggio Elettrodomes-

tico, delves into the domestic sphere, linking 

the strongly spatial and climatic structure of 

Ostiense Bioclimatica with more social issues. 

Finally, Conclusions, outlines the main findings 

of the study, discussing both its limitations 

and prospects for future development.

Theoretical framework and methodology 

The research originates from the master’s 

thesis titled Ostiense Bioclimatica, dedicated 

to the Roman territory and in particular the 

Ostiense district, with the aim of intertwin-

ing analysis and design interpretation through 

maps and urban drawings. The initial study 

highlighted the correlation between the fa-

tigue of the urban energy system, exacerbated 

by the urban heat island phenomenon, and the 

behavior of vegetation, which served as a ba-

sis for outlining a climatic overview of the city 

of Rome. To gain a deeper understanding of 

the context and to develop a targeted propos-

al for Ostiense, the investigation then focused 

on several factors: building performance, mo-

bility, vegetation distribution, permeable and 

reflective surfaces and areas most exposed to 

solar radiation. Building on these observations, 

the research engages with the model of Posi-

tive Energy Districts (PEDs),  understood as ur-

ban subsystems capable of integrating expert 

and local knowledge through a co-production 

methodology, that combine energy strategies, 

policies, regulatory frameworks, as well as so-

cial and spatial dimensions (Maestosi, Salvia, 

Pietrapertosa, Romagnoli, Pirro, 2024). De-

spite growing interest the implementation 

of PEDs faces numerous challenges. Adapt-

ing  to the existing building stock and the in-

tegration of new technologies present a com-

plex processes; in addition, the lack of estab-

lished technical strategies and adequate gov-

ernance models poses further obstacles. There 

is a risk that PEDs may be reduced to a mere 

techno-scientific apparatus based solely on 

energy parameters and unable to address the 

critical issues and specificities of consolidated 

urban contexts such as the Ostiense district.

To overcome these limitations, this work 

adopts a theoretical framework that inter-
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prets the territory not merely as a collection of 

buildings, but as a complex urban and environ-

mental system. Through reports from Legam-

biente – Associazione Italiana per l’Ambiente 

e l’Ecologia2, Terna – Rete Elettrica Nazionale 

S.p.A.3, Areti S.p.A.4, and other studies, it was 

possible to reconstruct a comprehensive over-

view of Rome’s energy infrastructure and its 

energy transition highlighting its limitations 

and implementation challenges. It immedi-

ately emerged that many of the energy net-

work’s criticalities are exacerbated by climate 

change, particularly heat waves, which severe-

ly test the system’s reliability. In this context, 

the studies by Asdrubali et al. are particularly 

relevant, as they analyse in detail the difficul-

ties caused by heat waves.

In the name of resilience to these issues, vari-

ous mitigation and adaptation measures have 

been developed in Rome, including the creation 

of reflective surfaces, soil permeabilization, 

protection of hydrogeological systems, and 

safeguarding of the ecological network (Rome 

Climate Plan, 2024). However, intervention is 

not straightforward: Rome’s building stock is 

vast, heterogeneous and often subject to con-

servation restrictions, while territorial dispari-

ties and limited access to funding constrain the 

possibility of widespread and equitable action.

In this perspective, reference is also made to 

the studies of Sproken-Smith (1998), Oke et al. 

(2017) and Scudo and Ochoa de la Torre (2003), 

which highlight the contribution of urban mor-

phology and vegetation to climate regulation 

and have allowed these aspects to be qualita-

tively represented across the city of Rome.

It is necessary to ask whether urbanized hu-

manity is still capable of evolving and adapting 

to a rapidly changing environment, especially 

when the very structure of cities and the infra-

structures that support them are under pres-

sure. Is there a way in which the urban struc-

ture of our cities does not merely represent 

a limitation but through design and planning 

can actually promote and influence behaviour-

al and social responses?

For this reason, Ostiense Bioclimatica seeks to 

propose a design alternative for public space 

that allows for a new vision of the territory and 

integrates climatic strategies, social practices 

and the quality of urban space. Particular at-

tention is given to the role of passive climat-

ic devices and the legacy of bioclimatic archi-

tecture, present in vernacular traditions that 

reveal traditional bioclimatic strategies trans-

ferable to contemporary architecture. Among 

the most renowned are the seminal works of 

Hassan Fathy (1986) and Paul Olivier (1997), as 

well as the studies of Victor and Aladar Olgyay 

(1963) and Baruch Givoni (1976). Contemporary 

reflections are also considered, such as the 

meteorological architecture of Philippe Rahm 

(2023) and the work of Kedziorek et al. (2023), 

which focus on creating variable comfort con-

ditions in inhabited spaces through both low-

tech and non-low-tech devices.
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The design reflection drew inspiration from 

several international examples that have ex-

plored the creative use of urban spaces, the 

flexibility of street furniture and the integra-

tion of passive climatic devices. Among these 

are the Metropolitan Forest in Madrid (Lola.

land), which combines vegetation and public 

spaces; the project of Philippe Rham in Taiwan 

“Jade Eco Park”, which experiment with me-

teorological architecture as a form of climatic 

modulation; Scalo Farini in Milan (OMA), an ex-

ample of converting railway spaces into mul-

tifunctional parking lots and open spaces into 

temporary gardens or interactive social spaces.

Additional references include the projects of 

TVK - Trévelo & Viger-Kohler Architectes Ur-

banistes in Paris, such as Place de la Répub-

lique, Jardin Sportif Suzanne Lengles and the 

Michelet complex, which demonstrate how 

canopies, pathways and flexible spaces can 

foster social interaction and climate comfort. 

At the international level attention is also giv-

en to the Els Encants market canopy in Barce-

lona, the water square along the Garonne Riv-

er in Bordeaux and the removable canopies at 

Centenary Square in Sydney illustrating how 

temporary or modular architecture can create 

multifunctional public spaces adaptable to cli-

matic conditions and social activities. 

Afterwards, by approaching the European re-

search project PED4ALL, the investigation 

opened up to the socio-spatial dimension ex-

ploring everyday practices of energy consump-

tion and comfort. Through small workshops 

with the inhabitants of Ostiense, called Paes-

aggio Elettrodomestico, it was possible to ob-

serve how the indoor conditions of buildings 

are closely connected to the external climatic 

ones. It emerges that the organization of do-

mestic space and everyday practices can af-

fect the thermal regulation of indoor envi-

ronments, reducing dependence on electric or 

gas devices, in line with the studies of Shove 

(2007), Boni (2014), and Oskar and Hansen 

(1996–2020).

Urban heat island and urban system: the cor-

relation between the energy production sys-

tem and the urban heat island in Rome 

The significant temperature difference  be-

tween city and countryside was a phenom-

enon already observed in the 19th century by 

the London pharmacist Luke Howard, who was 

a pioneer in identifying what is now known as 

the Urban Heat Island (UHI) effect. This ef-

fect consists of the formation of warmer mi-

croclimates within urbanized areas compared 

to the surrounding rural zones. The intensity 

of this phenomenon is currently measured by 

the Urban Heat Island Intensity (UHII) indica-

tor, which expresses the difference between 

average, maximum or minimum temperatures 

recorded by urban microclimate stations and 

those recorded in reference rural areas.

The causes are multiple: the morphology of 

the territory which hinders natural ventila-
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tion; high levels of air pollution; soil imperme-

abilization and the limited presence of vege-

tation (Fawzi Arrar et al., 2024). In Rome, the 

urban heat island effect manifests particular-

ly strongly, and forecast data indicate a con-

stant worsening of the phenomenon. It is es-

timated that the number of extreme heat 

events will increase from an average of 2 to 28 

days per year, with an overall temperature rise 

of +3.65°C compared to 1960 (Legambiente, 

2020). Quantifying the urban heat island phe-

nomenon has become fundamentally impor-

tant, both for design and forecasting purpos-

es. Francesco Asdrubali, Full Professor of Tech-

nical and Environmental Physics, and Marta 

Roncone, PhD student in Technical Physics at 

the Department of Industrial, Electronic, and 

Mechanical Engineering of the University of 

Roma Tre, calculated the UHII in Rome’s neigh-

bourhoods using data from 35 urban microcli-

matic stations and the rural station at Fiumici-

no airport. The resulting map spatializes and 

makes legible the temperature differences 

within the city compared to the rural reference 

station, calculated by urban zones (Fig. 1). It is 

evident that the most pronounced phenome-

non occurs in the central neighbourhoods and 

the eastern quadrant. The impacts of the in-

tensification of the heat island effect are nu-

merous and profound. Beyond the health risks, 

especially for the most vulnerable populations 

during heat waves, the phenomenon has di-

rect implications on energy infrastructures. 

The national electricity system, mainly based 

on centralized production , reveals a series of 

structural vulnerabilities. The Resilience Plan 

by the company Areti highlighted a significant 

correlation between rising ambient tempera-

tures and increased electrical power demand. 

Analysing data from 2012 to 2022, critical 

stress thresholds on the grid were identified: 

high temperatures lead to higher energy de-

mand precisely when the grid is more vulnera-

ble, as heat impedes thermal dissipation along 

power lines, causing increased cable tempera-

tures and raising the risk of infrastructure fail-

ure. In addition to structural problems, there 

are inequalities in energy consumption. Again, 

Asdrubali and Roncone (2023), together with 

De Lieto Vollaro and in collaboration with the 

collective #mapparoma (Keti Lelo, Salva-

tore Monni, and Federico Tomassi), presented 

maps of domestic consumption based on da-

ta provided by Areti for urban zones in 2021. 

They show that the lowest consumption is in 

the compact city, due to its dense fabric and 

medium-small housing, but also linked to so-

cial groups with limited economic resourc-

es. However, the largest percentage increase 

in domestic consumption during the summer 

months, when air conditioning peaks occur, is 

also observed in the compact city. In light of 

this morphological, climatic, infrastructural 

and social complexity, an integrated design ap-

proach becomes increasingly urgent, one capa-

ble of connecting the urban landscape, techno-

Urban heat island and urban system: the correlation between the 
energy production system and the urban heat island in Rome.  
Source: Asdrubali et al., 2022, reworked by Giordana Panella and Giancarlo Scarascia Mugnozza 
Fig 1
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logical innovation and microclimatic resilience. 

Philippe Rahm (2023) proposes defining this 

approach as the “Anthropocene Style”: a way 

of designing that acknowledges the interde-

pendence between the built environment and 

climatic phenomena, between daily comfort 

and urban energy metabolism. In a city like 

Rome, strongly marked by its historical lay-

ering but also subject to new climatic vulner-

abilities, planning sensitive to territorial spe-

cificities appears not only desirable but neces-

sary to face the challenges of the present. Im-

proving housing comfort, reducing energy con-

sumption and limiting CO
2
emissions can no 

longer be pursued as separate objectives but 

must be achieved through a unified and situ-

ated vision capable of reading and transform-

ing the city starting from its climate.
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The behaviour of vegetation within the urban 

system 

The literature highlights the crucial role of ur-

ban vegetation as a tool for climate mitiga-

tion. It has been estimated that a 10% in-

crease in green surface area would lead to a 

2°C reduction in air temperature, with an en-

ergy saving for summer cooling of 8-11%. In 

particular, thanks to the shading provided by 

trees, depending on their position, species 

and canopy size, energy consumption for the 

air conditioning of residential and commercial 

buildings can be reduced by 15-50% (Akbari 

et al., 2001), as they generate a natural low-

tech cooling effect. Unlike other types of sur-

faces, grassy areas remove heat from the en-

vironment through the process of evapotran-

spiration (Scudo, Ochoa De la Torre, 2003). 

Experiments by Sproken-Smith (1994), Brun-

dl et al. (1986), Oke (1989), Jouregui (1975 and 

1990), and Seito et al. (1990 and 1991) confirm 

that shading and evapotranspiration are the 

two main factors in lowering temperatures. In 

particular, Sproken-Smith states that the ef-

fect called the “cooling effect,” i.e., the posi-

tive thermal influence of parks, is often no-

ticeable within a distance approximately equal 

to the width of the park itself. Moreover, Ma-

rando et al. (2019) specifically studied this ef-

fect of vegetation in the Metropolitan City 

of Rome. By analysing different elements of 

Green Infrastructure during the summer peri-

od, they found that the Periurban Forest (Te-

nuta Presidenziale di Castelporziano) extends 

this effect up to about 170 meters beyond its 

boundary; for the Urban Forest (Villa Ada Sa-

voia) it extends beyond the urban forest area 

up to a maximum of 100 meters; for the street 

trees of Quercus ilex L. along Viale Mazzini, the 

mitigation of local surface temperature, about 

1.3°C, extends up to 30 meters from the row of 

holm oaks.

Although the mapping is qualitative (Fig. 2), 

it roughly proposes an offset of the average 

park width. However, as Sproken-Smith’s re-

search emphasizes, the surrounding urban 

context is essential for the irradiation of the 

climatic effect. Therefore, care was taken 

to limit the spread of the vegetation effect 

where the context is heavily built. In essence, 

this provides an indication of the effect that 

urban parks produce at the local scale, i.e. at 

the level of an urban district. When compared 

with the urban heat island map, it is evident 

how vegetation density and its effect are in-

fluenced positively or negatively depending 

on the urban context.

Villa Doria Pamphili, Villa Ada and Villa Borgh-

ese being surrounded by a continuous and 

dense residential fabric, struggle to produce 

a climatic resonance effect on a larger scale, 

similarly to what occurs in the eastern portion 

of the city. In contrast, the pine forest of Cas-

tel Porziano, the parks of the Appia Antica and 

the Veio Regional Park, characterized by ex-

tensive vegetated surfaces and a less compact 

The behaviour of vegetation 
within the urban system.  
Source: author’s elaboration
Fig 2
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urban fabric, show a greater capacity to miti-

gate the urban heat island.

Rome is one of the largest urban systems, 

where different types of urban fabrics, a re-

markable variety of landscape and environ-

mental systems, a rich agricultural herit-

age characterized by a mix of intensive, ru-

ral and high-natural-value areas are inter-

twined.

Focusing on the parks highlights the lack of a 

coherent ecological network: the park system 

appears fragmented and the lack functional 

connections with both the consolidated urban 

fabric and with the surrounding agricultural 

landscape. This discontinuity undermines the 

systemic potential of vegetated spaces and re-

duces their overall impact on the city’s climate 

resilience.
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Analysis and Design Speculation

Climatic and Morphological Analysis of the 

Ostiense District 

The analyses conducted for the study area 

highlight the main causes of increasing tem-

peratures in the urban environment. These in-

clude the extent of paved and impermeable 

surfaces, which absorb solar radiation due to 

their low reflectance. The geometries of the 

urban fabric, which hinder natural ventila-

tion and the diffusion of the positive effects 

of vegetation, and finally, the effects related 

to vehicle traffic and the use of air condition-

ers during the summer season in the residen-

tial context.

The Ostiense district (Fig. 3), in its densest 

part, is characterized by a predominantly  com-

pact block morphology with narrow streets 

bordered by continuous building fronts that 

are poorly permeable to ventilation. The analy-

ses conducted on vegetation aim to make vis-

ible how its configuration (A), distinguishing 

between gardens, squares, inner courtyards, 

cemeteries, riverbanks and uncultivated ar-

eas, interacts with the urban morphology. By 

comparing these elements, the intensity of 

the blue areas defines the limits of the vegeta-

tion’s capacity to act as a bioclimatic device (B).

 The urban system of Ostiense presents a high 

incidence of impermeable surfaces. The black 

and darker grey are areas that are highly irra-

diated and have a low albedo coefficient5(C) 

(ranging between 0.05 and 0.50) (Fabian, 

Climatic and Morphological Analysis of the Ostiense District.  
Source: maps designed by Giordana Panella and Giancarlo Scarascia Mugnozza
Fig 3

2019). As shown by the purple colour in the fol-

lowing diagram, this results in significant heat 

absorption. Using Autodesk Formit software, 

the most critical thermal zones correspond to 

surfaces combining high heat storage capaci-

ty, constant sun exposure and vegetation in-

consistent with the climatic needs of the ar-

ea (D). The most critical areas are those near 

the railway to the north and east, the two in-

termodal hubs of Piramide and Garbatella and 

Via Ostiense in its less vegetated section, (E).

The estimate of energy consumption for cool-

ing, based on energy class and population den-

sity, focused on residential buildings, shows 

that low-efficiency buildings tend to over-

heat more quickly during hot periods, requir-

ing greater use of air conditioners and fans to 

maintain comfort conditions. Residential den-

sity accentuates this effect, as more occu-

pants generate higher internal loads, making it 

difficult to maintain thermal comfort. The in-

tersection between low energy efficiency and 

high density identifies areas of greatest ener-

gy and climate vulnerability, characterized by 

high summer electricity consumption, which 

are shown on the map as dark purple build-

ings (F). The mobility system  also represents 

a critical element for the environmental resil-

ience of the area. Despite its strategic location 

between two intermodal hubs, the northern 

part of Ostiense, as highlighted by the colour 

intensity (F), is well served by public transport, 

both rail and bus. However, private road mo-
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Bioclimatic devices and 
strategies.  
Source: elaboration by Giordana Panella and Giancarlo 
Scarascia Mugnozza 
Fig 4
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bility continues to dominate, contributing to 

air pollution and the overheating of urban sur-

faces. The district’s configuration as a “pass-

through place”, rather than as an integrated 

system of public spaces and sustainable mo-

bility strengthens the conditions of microcli-

matic stress and complicates the implementa-

tion of adaptation strategies.

Bioclimatic devices and strategies 

In relation to the analyses carried out, a ma-

trix of devices was defined that engages with 

a dense and historically layered urban fabric, 

characterized by spatial and social complexi-

ty that limits the application of purely techno-

logical or economically burdensome solutions. 

In these contexts, the design challenge does 

not lie solely in energy efficiency or the tech-

nical performance of the devices, but in their 

ability to adapt to a heterogeneous built envi-

ronment. The matrix thus becomes a non-pre-

scriptive but interpretative tool, capable of 

mediating between material conditions, local 

resources and everyday practices (Fig. 4)

Masterplan and climate regeneration 

In continuity, the masterplan (Fig. 5) proposed 

for the Ostiense area is conceived as a coher-

ent set of interconnected actions aimed at re-

claiming urban spatiality capable of generat-

ing climatic comfort and social transformation.

The strategies developed based on the place-

ment of devices in relation to the morpholog-

ical and climatic criticalities identified in the 

neighborhood analysis aim at an equitable re-

distribution of environmental well-being.

Vegetation assumes a central role in the con-

struction of local microclimates and in redefin-

ing the relationship between open space and 

urban density. In consolidated contexts such 

as Ostiense, its function is not only technical—

shading and evapotranspiration—but also spa-

tial and social, as it restores access to thermal 

comfort and the collective enjoyment of spac-

es that are currently marginal or impermea-

ble. Trees are uniformly distributed through-

out the territory, paying particular attention 

to streets and public spaces, where the selec-

tion of species resistant to pollution, favoura-

bly positioned for urban breeze circulation and 

with wide trees canopies (height over 18m) be-

comes essential for the creation of climatic 

corridors. A dense mass of trees is placed as 

close as possible to the railway to the north 

and east, to reduce the heat hotspot and along 

Via Ostiense one of the busiest streets.

To enhance the cooling effect through evapo-

transpiration on a small scale, it is important 

to place vegetation in relatively “enclosed” 

conditions, within almost continuous verti-

cal limits (Scudo, De la Torre, 2003). From this 

perspective, the courtyards of large residential 

complexes become vegetated islands, which 

in some cases are further enhanced by the in-

clusion of water basins that amplify the cool-

ing effect. The insertion of vegetation in inter-
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Masterplan 
and climate regeneration.
Source: elaboration by 
Giordana Panella and Giancarlo Scarascia Mugnozza
Fig. 5

1. Spazi permeabili
calore speci�co 879 J/kgK, 
densità 1460 kg/mc, 
albedo 0,15-0,20;
2. Pavimentazioni drenanti
grigliato di calcestruzzo vibro compresso 50x25 cm, 
permeabilità 40/60% in base alla tipologia, 
albedo 0,20-0,30;

6. Coperture removibili
 tessuto acrilico, impermeabile e autopulente;
7. Coperture fotovoltaiche: 
fonte energetica, 
albedo 0,05-0,1;
8. Addizioni bioclimatiche: 
fonte energetica passiva;

11. Alberi: 
specie autoctone aliene, 
alberature stradali > 18m, 
verde urbano 12-18m,
piccoli giardini < 12m;
12. Aree gioco vegetalizzate: 
alberi < 12m, 
albedo 0,20-0,30;

3. Materiali freddi
albedo 0.90-1,00;
4. Pavimentazioni fotocatalitiche
conglomerato bituminoso contenente malta cementizia 50x50cm, 
albedo 0,20-0,30;
5. Coperture/pensiline
acciaio composte da lame frangisole e opache, 
albedo 0,70-1,00;

9. Alberi: 
ombra ed evapotraspirazione, 
albedo 0,20-0,30;
10. Alberi: 
brezze urbane con il passaggio del vento, 
albedo 0,20-0,30; 

13. Sezioni stradali riquali�cate: s
pecie resistenti all’inquinamento, 
alberi > 18m o tra i 12-18m;
14. Giardini pensili: 
albedo 0,20-0,30;
15. Vasche e fontane: 
calore speci�co 4180 J/kgK, 
albedo 0,05-0,10 sole allo zenit, 
50-0,80 sole all’orizzonte; 

nal courtyards not only improves microclimat-

ic conditions but it promotes collective man-

agement of the microclimate, turning thermal 

comfort into a common good.

The large areas currently awaiting transforma-

tion, such as the former Mercati Generali and 

former Ex Italgas sites, are considered as po-

tential spaces for temporary climate mitiga-

tion interventions, in connection with the un-

cultivated area near Teatro India on the oppo-

site bank of the Tiber, strengthening the eco-

logical continuity of the neighbourhood (Fig. 6). 

At the same time, interventions target mate-

rials and pavements to counteract heat accu-

mulation in areas that are heavily irradiated 

and characterized by low albedo, such as the 

intermodal hubs of Piramide and Garbatella. 

The aim is to act simultaneously on the envi-

ronmental and morphological levels, through: 

a) depavement, which restores permeability to 

surfaces and their capacity to absorb rainwa-

ter; b) the use of permeable pavements, to im-

plement eco-friendly solutions for the environ-

ment; c) the introduction of cool materials, ca-

pable of reflecting solar radiation and reduc-

ing heat absorption; d) the use of photocata-

lytic pavements, which contribute to air purifi-

cation. These actions help to reconnect the ur-

ban fragments of the neighbourhood and im-

prove local microclimatic conditions.

In areas where streets widen, the installation 

of light-fabric movable canopies, fixed shelters 

and photovoltaic coverings is planned, provid-

ing shade and producing energy, but above all 

redefining these spaces as new places for so-

cial interaction and urban rest. Building roof-

tops also take on a new role: they host photo-

voltaic panels and collective functions, with a 

view to energy redistribution and the regener-

ation of urban surfaces.

Alongside strategies for public space, inter-

ventions are planned within domestic spac-

es, such as in the two blocks near Piazza Por-

to Fluviale owned by ATER6. Bioclimatic green-

houses are added to the façades; these ele-

ments enhance the mitigating effect of veg-

etation and restore access to thermal comfort 

even for people experiencing energy and eco-

nomic vulnerability (Fig. 7).

Domestic practices and Paesaggio Elettrodo-

mestico

The continuation of the research within the 

PED4ALL research allowed the analysis to ex-

tend from the urban and morphological level 

to the dimension of everyday practices related 

to energy use and domestic comfort.

The investigation involved the residents of 

three housing units located in different are-

as of the neighbourhood (Fig. 8), through two 

co-analysis sessions. The first, dedicated to 

reconstructing the Paesaggio Elettrodomesti-

co, was conducted using a maquette, reveal-

ing the daily use of household appliances. The 

second session consisted of analysing three 

climatic conditions, in order to reconstruct the 
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Cooling core Ex Italgas.
Source: elaboration by Giordana Panella and Giancarlo Scarascia Mugnozza
Fig. 6

Placement of the various apartments in the transect.
Source: author’s elaboration
Fig. 8

Bioclimatic additions in Via del Commercio.
Source: elaboration by Giordana Panella and Giancarlo Scarascia Mugnozza
Fig. 7

apartment A

apartment B

apartment C

practices adopted by residents within the do-

mestic space to achieve a state of comfort.

One couple lives in dwelling A. This is in a six 

floors modern building with high energy per-

formances. The 80 square meter apartment 

is located at the fourth floor. One person lives 

in dwelling B, a 50 square meter flat, which is 

in an historic building at the top floor. Dwell-

ing C, 70 square meter, is at the top floor of 

a 60s courtyard building. Two people live in 

this one. From the three situations analysed, 

a strong interdependence between energy 

consumption and urban configuration emerg-

es. The apartment C is closest to the railway 
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Reconstruction of the context in which apartment C is located.
Source: author’s elaboration
Fig. 9

albedo asphalt  C= 0,05

summer breeze 
blowing from the west

heat released from the 
very dark materials

heat coming from the 
roof's solar radiation

obstructed view
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tracks is strongly affected by the urban heat 

island, while the one near the Tiber (apartment 

A) benefits from more favourable microclimat-

ic conditions.

During the intermediate season dual exposure 

can generate cold drafts. Dwelling B has a free 

view, so that it can benefit more. Dwelling C, 

instead, is closely surrounded by high buildings 

that neglect the effect (Fig.9).

In the winter period, the efficient heating 

system and the good envelope insulation of 

apartment A are essential. Where this is not 

possible, conscious use of clothing becomes 

relevant.

Recognizing these relationships forms the ba-

sis of a situated energy transition, capable of 

integrating comfort, spatial justice and collec-

tive transformation.

Conclusions

The study shows how the definition of resil-

ience proposed by the Intergovernmental Pan-

el on Climate Change (2007), understood as 

“the amount of change a system can under-

go without changing state”, proves inadequate 

when applied to complex systems such as cit-

ies. The spatial analyses conducted show, in 

fact, that Rome presents a marked problem 

of summer heat island, constantly worsening 

over time, which puts pressure on the electri-

cal grid and amplifies social inequalities, par-

ticularly affecting the most vulnerable groups. 

It is a systemic phenomenon involving infra-

structures everyday practices and housing 

conditions and one that seems destined to 

persist. In this context, the Ostiense district 

represents an emblematic case with an urban 

fabric in continuous transformation, where so-

cial, environmental and spatial dynamics in-

tertwine. Rather than thinking of resilience 

as the ability to return to an original state, it 

is necessary to consider an evolutionary resil-

ience, understood as a succession of muta-

ble and transitory states, capable of generat-

ing new conditions of equilibrium in response 

to regime changes and the potential cascad-

ing effects deriving from them. The PED4ALL 

research confirms and deepens the intuition 

of Ostiense Bioclimatica, highlighting the so-

cial and spatial limits of dominant technologi-

cal strategies. Urban warming, in fact, cannot 

be reduced to a purely climatic issue: it inter-

twines with social practices and with the city’s 

energy organization, contributing to the for-

mation of new spatial vulnerabilities. As Shove 

(2002) observes, energy consumption is not 

an abstract fact, but is closely linked to every-

day practices. It is the search for an ideal ther-

mal condition that has radically transformed 

our behaviours and our perception of comfort. 

Technological evolution has certainly increased 

levels of well-being, but at the price of a pro-

gressive detachment from natural processes 

and from the direct control of our living con-

ditions. We have delegated to technology and 

to fossil fuels the regulation of our living en-
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vironment, constructing an apparent comfort 

that has progressively eroded our perceptive 

and critical awareness. The proposed approach 

aims to reactivate this awareness, bringing 

energy, climate and comfort back within a spa-

tial and somatic horizon, in which urban de-

sign becomes a tool of relation between bod-

ies, matter and environment. On the theoret-

ical bases addressed, the identified strategies 

can be translated into flexible and adaptive 

urban planning tools, such as climate action 

plans, local building regulations or guidelines 

for urban regeneration, inspired by experiences 

already initiated in cities such as Pavia, Venice 

and Milan (Legambiente, 2020). Interventions 

such as de-paving, the use of reflective mate-

rials, the creation of vegetated courtyards or 

the activation of threshold spaces could be in-

tegrated into municipal policies for the mitiga-

tion of urban heat, promoting an energy tran-

sition rooted in local contexts.
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1 According to Monni, Lelo and Tomassi (2021), the 
compact city consists of a set of high-density neigh-
bourhoods forming the semi-central ring around the 
historic core, developed throughout the twentieth cen-
tury and the post-war period. These urban settlements 
now accommodate the majority of Rome’s population, 
within a building stock that is generally low-perfor-
ming and often lacks adequate public spaces and 
infrastructures.

2 Legambiente is the leading environmental associa-
tion in Italy, founded in 1980. It is a non-profit organi-
zation, recognized as a public-interest body, operating 
at both national and local levels through a network of 
local branches, regional committees, and a national 
headquarters.

3 Terna – Rete Elettrica Nazionale S.p.A. is an Italian 
joint-stock company that manages the transmission 
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territory. It is one of the largest Transmission System 
Operators (TSOs) in Europe.

4 Areti is the company of the ACEA Group responsible 
for the distribution and metering of electricity in the 
city of Rome and part of its metropolitan area.

5 The albedo coefficient is the ratio between the solar 
radiation reflected and the incoming radiation. A white 
surface has an albedo coefficient of 1, while a black 
surface has an albedo coefficient of 0.

6 The Territorial Agency for Residential Housing is the 
entity that manages public real estate assets intended 
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